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KOHOMWYECKUE HAYKUA

TEHZAEHIUU PA3BUTHUA JIETKOX TPOMBIIIJIEHHOCTH
PECIIYBJIMKH Y3BEKUCTAH

Myxammadaaueea Hapzau3a baxodupoeHa
TYUT

Jlerkasi IpOMBILIJIEHHOCTh Y36eKHUCTaHa UMeeT MHOIOBEKOBble TPAAHUILIMU MO NepepaboTKe MeCTHOTO Chl-
pbsi: XJIOIKOBOTO BOJIOKHA — HAIMOHAJIbHOTO 60raTCcTBa CTPaHBbl, 1lIeJKa, epCTH U KOXH, KaoJUHOB. Yepes
Y36ekucTaH Npoxo 1 BeJMKU 11eTKOBBIN Ty Th U NIPOU3BOAMMbIe Y36€eKCKUMU peMeCIeHHUKaMH XJIOIKOBbIE
U 1IeJIKOBbIE TKAHU, HapsAHas U 0BCe HEBHAS 0/leXK/|a, HallMOHA/IbHasl 00YBb, Cl03aHe C OPUTMHAJIbHBIMU pH-
CYHKaMH OblJIM U3BECTHBI BO MHOT'MX CTPaHaXxX MHUpa.

[Tocsie 06peTeHUsI HE3aBUCMMOCTH IepeJ| Halllel CTpaHOM BCTaJla cepbe3Has 3a/jaya — HY»KHO ObIJIO CTPOUTD
OTpacJ/ib IPaKTUYECKHU C HYJISl, TaK KaK Y30eKHUCTaH Jj0JIroe BpeMs sIBJISAJICS CbIPbeBbIM MPULATKOM. XJIOIKOBOE
BOJIOKHO BbIBO3UJIOCh KaK ChIpbE B IpyTrue pecny6IuKy, a IOTOM yKe IPUXO0LUJI0Ch 3aBO3UTh U3-3a MIPeIesioB
CTpaHbI 10 60J1ee BICOKUM IleHaM rOTOBYIO0 MPOAYKIIUIO U3 HEro C BBICOKOH J06aBJIeHHON CTOMMOCTbI0. TaKKUM
06pa3oM, pecny6MKa TepsiJia OrPOMHYI0 NPUOBLIb U GaKTUYECKH HE MMeJla HUKAaKOW IPOU3BOCTBEHHOHN 6a3bl
JLJ151 IepepaboTKH COGCTBEHHOI 0 XJIONKOBOI0 chIpbs. K mpumepy, B 1990-95 rr. iniub 0koJ10 ¢ 7% Nporu3BOAMMO-
o XJIONKa-Cchlplia lepepabaThiBajl0Ch BHYTPU pecnyOJINKH.

CTUMyJ1 pa3BUTHIO JIETKOM NMPOMBIIIJIEHHOCTH, B YaCTHOCTH TEKCTUJIbHOH, 6blja CIOCOGHA JaTh TOJIBKO
IieJieHaNnpaBJieHHasl CUCTeMHas TocyJapCTBeHHas NPOMBIIJeHHas MOJUMTHKA, HaleJeHHas Ha MOJJePKKY
IPHUOPUTETHBIX IPOEKTOB, B TOM YHCJie U MHHOBAIMOHHBIX, @ TaK»Ke 60pb6a ¢ KOHTpadaKTOM, KOTOPBIN CTaJl
cepbe3HOH Mpo6JieMoOl B IIepBbIe TO/bl CYLIeCTBOBaHUSA pecny6MKU. U 3/1ech Xopolo ce6s mokasaJia MoJiesib
B3aUMO/leCcTBUSA OGU3Heca U rocyjapCcTBa, KOT/la OHW COBMECTHBIMHU YCHUIUSMU BbITECHUJIM HeJleraJlbHY0 Ipo-
JYVKIIMIO C PbIHKA, 3aMelllasi ee COGCTBEHHBIMU TOBapPaMU M 3aKOHHBIM HMIIOPTOM, CO3/,aBasi MPO3pavyHbIi pbl-
HOK U NOBBIIIAst HA HEM YPOBEHb KOHKYPEHIIMH.

Torpa, B cepegune 1990-X, celMaaucThl ONpeie IMIu KPyT OCHOBHBIX IP06JIeM, C KOTOPBIMHU ObIJI0 HE06XO-
MO 60pPOThCA B KpaT4yalIlive CPOKU. ITO ObIJIM TEXHUYECKAs U TEXHOJIOTHYecKasi OTCTAJ0CTb OTPACJIH, HU3-
KHUU ypoBeHb MHHOBAIlMOHHOW U UHBECTUIIMOHHOMN /lesITeJIbHOCTH, BbICOKASI IHEPrOeMKOCTb, TPYJ0EMKOCTb U
ChIpbE, YTO B KOHEYHOM HTOTe NPHUBOJMIIO K CJ1a60i KOHKYPEHTOCIOCOOGHOCTH OTeYeCTBEHHbIX TOBApPOB. B TO
BpeMs 3Ty CUTYAlUI0 MOXKHO ObIJIO YBU/AETD, JlaXkKe He IPOBO/S ClleliuaJIM3UPOBaHHbIe MapKETHHTOBBIE HCCJIe-
JloBaHUs. /locTaTOYHO GbIJIO BBINTHU Ha PBIHKY, Tl MOKYNaTeJ 1o pejJarajy UMIOPTHY0 NPOJYKIUI0 OTKPO-
BEHHO IJIOXOI'0 KayecTBa.

151 ©3MeHeHU s CI0KUBLIENCS CUTYalUU aKIeHT ObIJI C/leJlaH Ha YHUKaJbHbIe [J1s Y36ekrucTaHa GaKkTophl,
KOTOpBIE JaBaJId OTe4YeCTBEHHBIM NIPeINPUATHUAM U CO3/laHHBIM 3/iech CIl psJi npeuMy1ecTB, B 4aCTHOCTH, 3TO
HHU3Kasi CTOMMOCTb 3HEPropecypcoB, KBaJuPUIMPOBAHHbBIN MepCcoHaJ], pa3BuTasd MHPPaCTPYKTypa, HaIUu4yHe
co6CTBEHHOM HAay4YHOU 6a3bl, HAJIOTOBble U TaMOXEHHbIE JIbroThl. [lepeuncieHHble paKTOPBI HA CETOJHAIHUN
JleHb 06ecreyrMBaloT OTPACJ/IM O/{HO U3 BeIYIIUX MECT B peaibHOM CEKTOPE 3KOHOMUKH.

Brarosnaps npoJies1aHHON paboTe 3a rofbl HE3aBUCUMOCTH 00'b€M BHYTpPeHHeH nepepaboTKH XJIONKOBOIO
BoJIoKHa € 7 % B 1991 roay yBesnuuics 0 35 % B 2016 rozy oT o61iero o6'bemMa npousBo/cTBa. [lo nporsosam
akcnepToB, B 2017 rozy nokasarTesb BHYTpPeHHeH NepepaboTKU XJIOMKOBOrO BOJIOKHA J0JI’KEH BbIPACTH ellle
6osbiel.

OTMeTHM, YTO HA JJAaHHOM 3Talle pa3BUTHUS CTPaHbI JIerKas IPOMBIIIJIEHHOCTb Y36eKHUCTaHa — 3TO BaXKHeH-
UK MHOrONpoQUIbHBINA U MHHOBAIMOHHO NpUBJIeKaTeb-HbIH CEKTOP 3KOHOMUKHU. CorsiacHO mporpaMme, B
2015-2020 rogax 'AK «Y36ekJiernpoM» HanmpaBuT 0ko0J10 1 MupA. fosstapoB CLIA Ha yBesinueHre BHY TpeHHEH
nepepaboTKH XJIONKA-BOJIOKHA M COKpallleHHe ero 3kcnopTa. [I[porpamMmma npejycMaTpuBaeT yBeJaudeHUe 06b-
€MOB BHYTpPeHHeH nepepaboTKH XJI0NKa-BosokHa ¢ 44 10 70% B 2020 roy ¢ COOTBETCTBYIOLIUM YBeJHYeHNEeM
3KCIIOPTa TEKCTUJIBHOM npoayKnuu ¢ $800 mMuH. 10 $1,5 Mapz,.

! World Trade report, 2016. - P 55.
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JKOHOMMUYECKME HaYKK

PaspaboTaHHasa nporpaMMa pa3BUTHSA JIETKOH NPOMBIIIJIEHHOCTH Y36eKrUCcTaHa 03BOJUT NOBBICUTh YpO-
BeHb BHYTpeHHel NnepepaboTKH XJIONKOBOI'O BOJIOKHA M YBEJWYUTb 3KCIOPTHBIM NOTEHLMaJ TeKCTUIbHOU
NPOMBILIJIEHHOCTH.

C TaKMMHU XJIOIKOBbIMH BO3MOKHOCTSIMU Y36€KHUCTaH NPOCTO 0653aH NPOU3BOAUTH TOBAp, a He cbipbe. Ho
JUJ1S1 3TOT0 HEOOXOAMMO pa3BUTHE U CONYTCTBYOLIMUX oTpacsell. OHU cOCOGCTBYIOT NoTy4YeHNI0 3pPeKTUBHO-
ro pe3yJibTaTa OT MacClITabHOI0 MPOU3BO/CTBA SKOHOMUYECKHU BhITOJHBIX U 9KOJIOTMYeCKU 6e30MacHbIX TOBa-
pOB, UMIIOPTO3aMellleHH10, TOBbIIIEHHI0 SKCIIOPTHOI'0 NOTEeHIMaJia CTPaHBbI.

BMecTe ¢ TeM, oTpac/b COeHCTByeT TapMOHHMYHOMY PasBUTHUIO 06JacTel, CHUXKEHUIO COLlMaJbHOM Ha-
NPS>KeHHOCTH, 06ecleyeHUI0 3aHATOCTH HaceJleHUs U yIy4YIlleHHIo ero 6J1arococTosiHMA, 0Ka3blBaeT NOMOLb
B CTAHOBJIEHUM W Pa3BUTHUU MaJjoro 6usHeca. Tak, Ha CErofHSLIHUHN JleHb CyllleCTBeHHas 4acTb IpeAlpH-
ATHUHN JIETKOW NPOMBILIJIEHHOCTU pecnyO6JIMKU NPUXOAUTCS Ha [ocyfapCcTBeHHO-aKIIMOHEPHYI0 KOMIIaHUIO
«Y306eKeHTrnJIcCaHOAT», B cOCTaBe KOTopol 60siee 300 npeAIpUATUN U 06'beIUHEHU N, UMEIOLUX CETh PUIIUAJIOB.

CerofiH< ellle 0JJHUM [TOKa3aTeJsieM IPHBJIeKaTeJbHOCTH OTPACJU SBJISIETCS U yPOBEHb OCBAaUBaeMbIX B Hel
“HBecTULUH. Tak, B nepuo ¢ 1995 rosa no HacTosiliee BpeMs B OTPaC/ib IPUBJIe4eHO UHOCTPAaHHbIX HHBECTH-
LM B 06'beMe CBhbIlIe BYX MJPJ. 0JIJIapOB C OpraHu3alveil HOBbIX pabo4yrUX MeCT, YTO UMeeT BbICOKOE COIlH-
aJIbHOe 3HayeHMe. 3a 3TU rofibl co37aHo 6osiee 150 npeJnpuUATHN ¢ y4acTHEeM MHOCTPaHHBIX MHBECTOPOB U3
Fepmanuuy, llBeinapuu, Utanuy, H0xuHo#t Kopeu, Anonuu, Typuuu, CILIA, Uuauu u gpyrux ctpaH. BBeJieHbI B
3KCIJIyaTalMi0 COBpeMeHHbIe TEKCTU/IbHbIE IPeNPUATH S, BKAOYAINe OT/AeJ0UHOe, B3aJbHOe U LIBeHHOoe
NPOX3BO/JCTBA.

TosbKO 3a mocsiefHUe YeThlpe I'ofla BBeJleHbl B 3KCIJIyaTal Mo 92 MPOMBIIJIEHHBIX NPeANpUATUS 001el
CTOMMOCTBIO0 575,3 MJIH. 10JIJIapOB U C 3KCIOPTHBIM MoTeHLMasoM 215,8 MJIH. foJs1apoB, co3aHo 6osee 11,6
ThICAY pabo4YUX MeCT.

B HacTos1Iee BpeMs NPOU3BO/CTBEHHbIE MOIHOCTU OTPACJU COCTABASAOT 450 ThICSY TOHH NPSIKHU, 296 MJIH.
KBaJipaTHbIX METPOB TKaHel, 90 ThICY TOHH TPUKOTAXKHOTO MOJIOTHA U 270,2 MJIH. eIUHUL] IBEHHO-TPUKO-
Ta>XHbIX U3/eJIUH B rofi. CoBpeMeHHbIHN U3aliH Haps/Ly C BHICOKMMU TEXHUYECKUMU XapaKTepUCTUKAMHU JleJia-
eT NPOAYKIMI0 NpeANpUATUH JIeTKOW NPOMBILIJIEHHOCTH HauboJlee NpHBJIeKaTeJbHON U I03BOJISIET 3aHUMATh
COOGCTBEHHYI0 HHUIIY Ha MeX/YHapOJHOM pbIHKe, KOHKypUPOBaTbh Ha CaMOM BBICOKOM YpPOBHE C MHUPOBBIMU
6peHJaMU2.

Jlerkasi NpOMBIIIJIEHHOCTb 3aHUMaeT CYlleCTBEHHY0 HUIIY B 06111eM 06'beMe 3KCIIopTa pecny6auKU. Bbi3oB
3a py6exx NpOoAYKI WU NpeANpUATUH 0TPac/H 3a To/ibl He3aBUCUMOCTH 3HAYUTE/bHO YBEJUYHUJICS He TOJIbKO
o o6’beMaM. Pacmupuiach reorpadus sKCIopTa, a TakXKe KOJIM4YeCTBO NpeAnpUsATUH-3KciopTepoB. Hapsaay
C 3THUM YBeJIMUUBAETCs C KaXXJbIM I'OJIOM U [10JIs1 HOBBIX NMPeANpPUATHH-IKCIIOPTEPOB OT 0611ero o6'bemMa akKc-
nopTa.

Ecsin 06paTUTh BHUMaHUe Ha IPOLecC pa3BUTUs OTpac/iy, To B 1994 roay o6'beM NprBJIeUeHHbIX HHOCTPaH-
HbIX UHBECTULUH B NPeANPUATHSA JIETKONH MPOMBIIIJIEHHOCTH COCTABJIsIJ BCEro JIMIIb 5,2 MJIH. JJ0JJ1apoB. B
2001 rony aTOT OKa3aTeJib LOCTUT yxke 649,6 MuH. fosnapos, B 2010 roay - 1,8 mapA. foJ1apos, a 1o UTOraM
2016 roga - 2,4 MApJ. AOIAPOB. B HbIHELIHEM IOy 03KUAAETCS MPUPOCT NPSAMbBIX HHOCTPAHHBIX UHBECTULUU
ele Ha 117 MJIH. 1,0J171apOB.

TakuM o6pasoM, 061K 06'beM UHOCTPAHHBIX MHBECTULMI B OTPAc/b 3a Io/ibl HE3aBUCUMOCTH NIPEBbICUI
2,5 MuJIIMapAa 0J1J1apoB, 6s1arofaps yeMy peajsn3oBaHo 6oJiee 290 KpyNHbIX MHBECTUIIMOHHBIX TPOEKTOB.

JMHaMuKa pocTa onpe/esisieTcsl eXXerofHbIM obecrneyeHrueM BBoJja He MeHee 30 HOBBIX TPOU3BOJCTB U MO-
JlepHU3al U1 UMELNXCsSl MOUIHOCTEN MO MPOU3BOJCTBY, B TOM 4YHCJle HOBOM TEeKCTUJIBHON NPOAYKLUH, KaK,
HallpuMep, Npsi>Ka U3 6aMOyKa U MeJslaH)KeBasl Npska, @ TaKXKe TOTOBble U3/e/IUsl U3 HUX, LIeJIKOBble TKaHU U
H3/iesus, )KaKKap/l0BOE U PUHIeJIbHOE MOJIOTHO, 60JIBLION aCCOPTUMEHT rOTOBOM IIBEHHON U TPUKOTAKHOU
NPOJYKIMHY C TPUMeHEHUEM OPUTHHAJIbHBIX pPellleHUH 0TeueCTBEHHbIX JU3allHEPOB, COOTBETCTBYIOLUX MUPO-
BbIM TeH/JeHLIUSIM UHAYCTPUU MO/ bl 10, Mapko# «CaesiaHo B Y36eKHUCTaHe».

B pecny6Jike NMOSABUJINCH KPYNHble COBpeMeHHble TEKCTUJIbHble KOMILJIEKCHI, BK/OYaKWLHe B cebs oTAe-
JIOUHble, TPUKOTAXKHbIE U IIBeHHble NPOU3BO/CTBA. YCTAHOBJIEHbI KPACHUJIbHO-0T/|€JI04Hble MOLIHOCTH, 103BO-
JIIIOIME OCYLeCTBJIATD NOKPACKY U OTZEJKY N0J0THA B COOTBETCTBUU C COBPEMEHHBIMU Tpe6GOBaHUAMU 1151
JlaJibHeN1Iero Npou3Bo/iCTBA KaueCTBEHHON roTOBOM LIBEHHO-TPUKOTAXXHOW NPOAYKLUK3.

CerosHs 6J1arojjaps BHeJJpeHUIO B OTPAc/b COBPEMEHHBIX BbICOKONPOU3-BOAUTEIbHBIX TEXHOJIOI UM BbIBO3
npoAyKLuu Bo3poc B 120 pas - 10 04HOTO MUJIJIMAPAA L0JIJIAPOB IPOTUB CEMU MJIH. 0J171apoB B 1991 roay. B
HacTosillee BpeMsl NPOAYKIMsl C TOProBoi Mapkoi «CieslaHo B Y36eKucTaHe» aKcIlopTupyeTcs yke B 50 cTpaH
MUpa, U3 HUX OCBOEHbI NSATh HOBbIX PHIHKOB cObiTa — BeHrpus, lllpu-/lanka, Kenusi, Mapokko u TyHuc. Takxke
y30eKCKHUH TEeKCTUJIb BbIBO3UTCS B TaKHe CTpaHbl, Kak ApreHTuHa, bpasuaus, BeHecyasa, Konymo6us, Ilepy,
Yuu v FOAP. Ha cerogHALHUY leHb OTPac/blo CO3/1aHO CBblIle 60 [UIepCKUX OAPa3eeHUN NpenpUusiTUH -
akcnopTepoB B ctpaHax EC, CHI" u Asuu.

3a paccMaTpuBaeMbli NTepHUo/] JierkKasi IPOMBILIJIIEHHOCTb Pecly6JMKH U ee CUCTeMa yIpaBJeHUs NPOULIN
JLOJITUHM Iy Th COBEPIIEHCTBOBAHUSA U Pa3BUTUS. Bbl/IM JOCTUTHY Thl 3HaUUTebHble pe3ybTaThbl U IPUHSATHI He-
06X0/iMMble Mepbl 10 pacCIIMPEeHUI0 NPUCYTCTBUS TEKCTUIBHON NPOAYKLUY Y36eKUCTaHa Ha MUPOBOM DBIHKE.

> MU]I PY3. http://www.mfa.uz/ru/press/news/2016/07/7983/
* Paxnwmos III. AO «Ysbekenruncanoar. http://www.narodnoeslovo.uz/index.php/homepage/i-tisodijot/item/ 7392-legkaya-promyshlennost-uzbekistana-tsentr-prityazheniya-investitsij
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JKOHOMMYECKME HayKK

Tem He MeHee, € y4eTOM pa3BUTHUA TEHAEHL[I/Iﬁ BHELIHE3KOHOMUYECKOUN AedTeJIbHOCTHU PeCHY6JII/IKI/I Y36ekucrtan
1 BbIXO/la €€ Ha HOBbI€ PbIHKHU cbbITa 3aal0TCA onipeaeJieHHbIe TPpeAIOChIJIKH U Tpe6OBaHI/IH A aaanef/’Imero
COBEpUIEHCTBOBaAHUA 0Te4YeCTBEHHOU JIErKOH INPOMBIIIJIEHHOCTH.
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ITOYTA AJIOKACHU KOPXOHAJIAPUAA TAABUPKOP/INK ®AOJIUATUHHN
TAIIKWJI KWJINIT HCTUKBOJIJIAPH

Xydoii6epduee Paxmamua10 ©03ua1udduHo8uUY
Ilouma asokacu mexHo102uscu kagedpacu accucmeHmu
Myxammad Aa-Xopazmuii Homudazu TowkeHm Ax6opom TexHos02usinapu YHugepcumemu

Bapyamusra Mabaymku, 2016 #un 29 gekabpb KyHu Y3GekucToH Ilpesugentu lllaBkaT Mupsuées
«Taf0upKOpJAUK QaOJUATUHUHT KaJaJl PUBOXKJIAHUUIMHU TabMHUHJAIIrA, XyCyCUH MYJKHU Xap TOMOHJA-
Ma XMMOsI KMJIMIIrA Ba UIIOUJIAPMOHJHUK MYyXUTHUHU cUdaT KUXATHAAH AXIIMJIALIra AOUp KYLIKM4Ya 4o-
pa-Tag6upsap KabyJl KMJIMHTAHJIMIM MYHOCAbGaTH GUJIaH Y36GeKUCTOH PecrnyGIMKAacCMHMHT alpuM KOHYH
XYyOoKaTJapura y3rapTHIl Ba KyLIMMYaaap KUPUTHUII TYFPUCUA»TH KOHYHHU UM3osaau. llly myHoca6aT 6u-
naH Y36exucToH Pecny6MKacMHU sHa/1a pUBOXK/JIaHTUPUII 63 Hya XapakaT/iap cTpaTerusacy Kabya KUJMHTaH
6y116 yHra acocan 2017 — 2021 iiunnapaa Y36ekuctod Pecny6IMKacCMHE PUBOK/JIAaHTUPUIIHMHT Gell-
Ta YCTYBOp HYyHAaJAUIIU Gyiindya XapakaTjap CTpaTerusacH KalGya KMJAMHAM. XapakKaTaap CTpaTerusicu-
HUHT YYYHYHM OYJIMMHUJia UKTUCOAMETHU SIHAJAa PUBOXKJAHTHUPHUIL Ba JMbGepaalallTUPUIITa HYHAJITUPUITAH
MaKpOUKTHUCOANM 6apKapoOpJIMKHU MyCcTaxKaMJall Ba IOKOPU UKTUCOAUMN YCULI CypbaTIapUHU caKJ1ab KOoJIUIL,
MUJIJIMA UKTHUCOAMETHUHT paKo6aT6apA0LIJIMTMHY OIIMPHULI, KUILIJIOK XYKaJUTMHU MOJlepPHU3aL s KMJIMII Ba
»KaJiaJl pUBOXKJIAaHTUPULIL, UKTUCOAMETAA JaBjaT UIITUPOKUHYA KaMalTUpHUIL 6Y YA MHCTUTYLIMOHAJ Ba Tap-
KHUOUU UCJIOXOT/JIapPHU JaBOM 3TTHUPHUIL, XyCYCUH MYJK XyKYKUHHU XUMOSI KMJIMII Ba YHUHT YCTYBOP MaBKeUHU
sIHa/la Ky4YaWTUpPUII, KHUUK OM3HEC Ba XyCYCUH TaAOMPKOPJ/IMK PUBOXKUHHU par6aT/IaHTUPUII, XyAyAJap,
TyMaH Ba LIaXap/JlapHU KOMIIJIEKC Ba MyTaHOCHUO X0J1/1a MXKTUMOUN-UKTUCOAUN TapaKKUH 3TTUPUILL, UHBECTH-
IUABAN MyXUTHHU SXLIMJAIl OpKaJIM MaMJaKaTUMHU3 UKTHUCOAMUETHU TapMOKJIApU Ba XYZJYZAJapura XOpHKuH
capmosiiapHu $aoJ1 Kasib 3TULI KabW HYHAIUIIIAPHU PUBOKJIAHTUPUII Ky 3/4a TYTUITAH.

V36exucTon nourtacu AXKra TaA6MpKOpJAMK GaoJUATHHHM KEHIaWTUPHUII MaKcajuja deT 3J capMosap
OKMMHU KeHralUIIK MyHocabaTH 611aH, MHBeCTUL U PaoIMATUHH laB/JaT TOMOHHU/AH TapTUOra COMILHY aco-
cuii Basudacu oMMaBuU Baxycycuid MaHaaT1ap, XOpHKUN MaMJIaKaTaap, KOMIIAHUsJIap, MyalsiH UHBECTOpPJIap
MaHaaT/JIapyuHU caMapaJi HUCOATHUHU b6ernall xucobiaHaau. UKTUCOAUET apKUHJIalla 60praHu capy, HHBe-
ctunus GaoUATUHY JaBJaT TAPTUOJIAIIY KYIPOK KUYUK OU3HEC Ba XYCyCHUU TaAOUPKOPJIUK COXUOIAaPUHU UH-
BeCTUL M GaoIUATHUIa KEHTPOK KaJI0 3TU/IMIIUTA XaM/ia 6y 60pajia yJIapHU parb6aTJaHTUPUILTa KapaTUaaj .

XopuKUi MaMJlaKaTJapUHU I0YTa aJI0Kacu 06'beKTaapu GaoTUATHHU aCOCUU HYHaIUILIAap Ba OJIMHTaH ca-
MapagopJuk (1-xazaBa)

Xopr:K/Aa N0YTa COXaCMHU PUBOXKIAHHUII

Ne OsiMHaéTraH camapajopJuK
HYHAMHIIIAPH
[Toyta  ajoKacu  OOBEKTIAPUHM  KOMIIBIOTED
1 AX60pOT KOMMYHHUKalUA TEXHOJIOTHAJIapH TEXHOJIOTUdAJapu 6uIaH TfIJII/IK. JKHX03J1almra Ba
’ acocuja sIHTU XU3MaT TYypJIapUHU KYpCcaTHIl ax00pOT/IAIITHPULI  HATWXKacuJa SHTH  XU3MaT
KVPCATUILTA SPUIIUILA _
. MamJiakaTAa HMUICM3Jap COHMHM KaMadlulura Ba
2. [To4Ta coXacu sHT HUPUK ULl GEPYyBYU COXA

[0YTA COXACH HY(QYIMHH OLIMPUIITa 3PUIITHAIIH
Coxajlard MCJOXaT/iap HaTHXKacHJa coxXa KaTTa

[Toyta coxacu KaTTa MOJIMABUH MaH6Gajapra
3ra UHBECTOP

MOJIMABUMI MaHO6asapra sra 6yJ/M Ba MaMJakaTAaru
6olIKa COXaJapHM PHUBOXKJAHMLIMIA aMajuil éppam
6epMoKa

[louta ajoKacu O0O0BbEKIapU TOMOHHAAH
WOKTMMOME JACTYPAapHU TALIKHI ATHIIL

JlaBJaTHUHT MOXKTUMOUM BasudajapuHU Gaxkapuluira
aMaJaui épaaM 6epUaMoKaa

[louta coxacuJa MapKeTHHT Ba peKJama
daonuATH, KyMJaJaH, [AUPEKT-MapKeTHHT
daoauaTu

Bosop  MyHocaGoTiapy Ba ~ MexXaHHU3MJIApPUHU
PHUBOX/JIAaHTHUPUIITA 3aMUH APaTHIMOK/A

[Toyta CoXacujja MHHOBAlMOH )KapaéHnap

WKTucoguéT ycuiira fHr4M Fosjlap Ba Xu3MaTJap
OUJIAH SPUIIUIMOKIA

Xycycud CeKTOpPHM 1odTa 6o03opuzgard ¢GaoausdT
Ky4JH pako6aT MyXMTHHU WAK/UIAaHTUPAU. ByHUHT

[TouyTa 6030pHAa Kyd4/Ik paKo6aT MyXUTH HaTWXacuja  coXxa  MWJJIMM  UKTUCOAUETHUHT
GapkKapop pHUBOXKJIAHAETraH coXajJapujaH GUpHUra
aWJIaHIU

[louta aJjoKack o6beKIapuAa 3Kclpecc- | Xu3mar KypcaThLI Ba cepBuUC COXACHHU

3JITUILIL Ba KYPhePJIUK XU3 F‘HBQHﬂIaHHlIluEa DKOOMH TabCUP KYpCaTAd., |

fAHru xusMatiap 6uJIaH KaTopJa aHbaHaBUM 04YTa COXaCMHMU HydysH Ba XM3MaT TypJiapyd OpPTHO

XU3MATJAPHU PUBOXKIAHTUPULIL 60pMOKIa

8 | BBICHIAS IIKOJIA ¢ Ne13 /2017



JKOHOMMYECKME HayKK

CyHru huanapaa TaZ0UpPKOpaUK GaoJUATHHU Ba TaJOUPKOPJIAPHU K¥a/1ab KyBBaT/all 6opacuaa Kadys
KWJIMHAETraH KapopJIapHUHT MOXUATH LIYHU KYpcaTUO TYpPUOAMKHM PUBOXJAHTAH JlaBJaTiap Ta)kpubacu
ynapox TagoupKopaAUK GaousATH Xap OUp JAaBJaTHUHT UKTUCOAUETHUHH XaJjaJl cypbaT/iaap/ia pUBOXKJIaHUILIN-
ra oMb KejialUraH sHT aCOCUM oMUJIIap/iaH OUPU XUCOOIaHA Y.

V36eKMCTOH TMoYTacH aKCUAJOPJMK ‘KaMHUATH aKcuAagopjapuHudr 2016 iua 30 wuoHAaru ymy-
MUE WUFUIMIIMHMHT 3-COHJIM GaéHHOMAacu GHUJIAaH TacAMKJaHraH “Y36eKHCTOH modyTacH” aKCHALOPIHK
»KaMHUaTHUHUHT YCTaBU/la 104YTa aJI0OKACH COXAaCUMHUHT TaJJ0MPKOPJIMK HYHAIUIIK LA KYPCcaTULINM MyMKUH OYJIraH
XW3MaT/Japyu KeJTUPHU6 YTuira. bus wokopuaa ymoy GaosusT Typura KupaJural Xu3MaTjaapHu Kypub yTrax
enuk. TagoupkopauK Gao UITUHU KUCKA4ya ypraHub YUKUIIUM HaTeXacuJa Kyuugaru Taioupkopank ¢paoau-
SITUTA TETUILJW OYJIraH XU3MaT TypJapUHU MOYTa aJI0KAacura TallKua eTuil ¢poifagan xou 6yiMaiiu geraH
dukpramaH:

TYPJIM XUJI KYyPUJIMII MaTepHuasiapy, XoM-allléJJapuHU COTHLI;

OGyropTMaJiapra acocaH TalllKMJIOT, KOPXOHa Ba MyaccacaJjapra TypJu XWJajaru 6uHoJsap Kypub Gepuil,
M>Xapara 6epuil XaM/ia COTHLL;

aBTOMallMHaJap YUYyH éKUJATr'bY Ky WU IIaXo64aJapyuHU OUMII, MKapara 6epull, COTHLI;

KamusiTra Teruuiiy 6yraH TpaHCIOPT BOCUTAJIAPUHU MxKapara 6epuIll, XM3MaT Ky pcaTHIL, COTUIL;

KUMMAaTJ/IM KOF03Jlap YMKApHUIL, COTUIL Ba caKJall, yjap 61JiaH 60lIKa ollepaldsaaapHU ¥ TKa3uL;

YCKYHa Ba MOJI-MYJIK IN3UHTH, IPOKAT KU HxKapara 6epu/niIy;

KOHYH Ba 0OLIKa MebepUHl Xy KaTaap OWJAH pyXcaT eTHJIraH THXXOpaT Ba BOCHUTAYUJIUK (AOJUATHU
aMaJira OIMpHUIl, Iy XKYyMJIaJlaH 6aHK XUC00 paKaMJapuaaru 6yul nysa MabaarJapHU KYIIMMya JapoMa/ OJTHII
MaKcaAuza Jeno3uTaapra Kyuuui;

XyCYCUW Ba TAllKU CaBJ0 TapMOFU OpPKaJid HaK/ MyJra Ba MyJ YTKas3uUIl XUCOO-KUTOOU OyiiMYa TaMaKu
MaxCyJ0TJapy, BUHO-apOK MaxCyJOTJapH XaM/Aa 60lIKa XaJK UCTe'bMOJIU MaxCyJ0TJapUHU YJATYPXKH, Maija
YJATYP>KH, YaKaHa caB/i0 OPKaJu COTHLI;

CaB/J0-BOCUTAYMJIUK QAOJUATHHY TALIKUJ €THIL, MAPKETHUHT Ba peKJlaMa XM3MaT/apy KypcaTull;

rji06aJ, JIoKaJ Ba MKW KOMIIbIOTEP TAPMOKJIapy KOMMYHHUKaL U XaM/a aJ0oKa BOCUTaJIapH, 1Y }KyMJIaJaH
MHTEepHeT coxacKuja NpoBaiiep/vK Ba ollepaTOpJIUK GaoaUsATH;

paauo, TesnedoH, TeseBU30p, KOMIbIOTEPJAPHU TabMHUpJall yCTaXOHaJapMHU OYMUI XaMJa yJIapHU
Ta'bMUpJIALL;

pueaTOopJUK GaoNUATH, KyUYMac MyJK 06'beKT/JapH, YCKyHaJap Ba MYJKHHU COTHUO OJIMLI, eKCIJayaTalus
KWJIMLI, MoKapara 6epyil Ba COTHIL;

aBTOMOOHUJIJIApHU TabMUpJIall XU3MAaTHHU TALIKWJ eTHII Ba aMaJira OLIMPHII, aBTOMOOUJIIap, TPAHCIOPT
BOCHTAJIapH, KUILJIOK XY>KaJUT'M Ba O0LIKA TeEXHUKAJapHU TabMHUpJIalll Ba TEXHUK XM3MaT KypcaTHLl;

JloTepesjlap Ta'bCUC eTHL, YOI eTUIL, COTUII XaM/ia JIOTepest Ba KY pUK-TaHJIOBJIApHU Y TKa3HUIL;

YATYP>KHM Ba YaKaHa caB/io;

aBTOMOOWJI TpaHCHOPTHJA HYJIOBUYMJAPHM Ba IOKJApHU Llaxapja, laxap aTpoduja, maxap/aapapo Ba
XaJKapo WyHaauap 6yiudya tamui (JIorucTruka Xu3MaTH);

ayAuoBU3yaJs acapJsapHH, ¢doHorpamMmasapHu Ba EXM yuyyH sdpaTuiaraH JacTypJsiapHdM TaKpopJall,
peasMsalus KUK, IpoKaTra 6epuil;

TYpJIu TalIKUIOTIap doigacura TyaoBaapHu Kaoy. kuauu (JCU mucou);

aBHa - TEMUP WY/ YUNTAJapUHU COTUILI Ba XKaMUAT KOHYHUYUJIUK OUJIaH TaKUKJaHMaraH, My »KyMJajaH
YcTaBja KypcaTuaMaraH xap KaHal ¢aosMATHY aMaJira ollupuiira xakJauaup. Maxcyc pyxcatT (JIMLeH3UsI)HU
TaJsab Kuaagurad GaoJUsATHUHT aJoxyAa TypJapu 6unaH XKamMuaTt ¢akaT JULEeH3UAHU 0JraHJaH CyHITHHA
IYyFyJUIaHUIITA Xakaugup. lOKopuzaa kypub YTraHUMH3JeK NOuYTa aJloKacH KOpPXOHaJapU TaJ0HMPKOPJIHK
coxacuaa KypcaTULIM MyYMKUH 6y/rad 6up KaH4a GaoausTaap KeJTUPUO Y TUIITAH.

Y6y daosusaTiapHU aMaJira OULIMPHUIL YYYH 3HT aBBaJIO YYKYyp YHJaHraH MapKeTUHT TaJAKUKOT/JIapUHU
0116 6opull 3apyp 6yaanu. BuiamMusky, mouTa ajJoKacu TapMokKJapu 6yTyH Pecny6/inka xyayauja éiuarad
Oy MoyTa aJJIOKaCUHUHI UMKOHUSTJapPUHU OLIMPHUIITa XU3MaT Kudau. By KeHT éiuraH TapMoKJap/aH cama-
pasu poianaHUI yYyH anbaTTa )KaMUaT KMKOHUATIAPUHU YYKYP MyX0OKaMa KUJITaH X0J1/ia Uil 016 60pu-
M MaKcajAra MyBopukAup. ByryHru kyHza TaJ0UMpKOPJIMK COXacuaa yuoy GpaosusTJIapHU aMaJjra KyJaaul
OpKaJi >kaMHaT JJapoMaJUHU Ba UIIYU KYYHMHU OLIMPUII MYMKHH.
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POJIb COIIMAJIbHOTO IMMAPTHEPCTBA B OKA3AHHM COAENCTBUA
3AHATOCTH U TPYJIOYCTPOMCTBY BBINTYCKHHUKOB
MPOPECCHOHAJIBHBIX KOJIJIEAXKEA

I'annapos I.X.

accucmenm, Tepme3ckull 2ocydapcmeeHHbll yHU8epcumem

XycaHno6oeesa X.C., TypcyHoea 3.3.
cmyaeHmbl Tawkenmckoz2o UHCmMumyma uHx3ceHepoe uppuzayuu u mexaHusayuu ce/s1bCKoco

xo3aticmea (THUHUMCX, TawkeHm, Y36ekucmat)

Ba)kHBIM ycJI0BHEeM pa3BUTHA Y36eKHcTaHa sBJsieTcss GOPMHUPOBaHME COBEPLIEHHON CUCTEMBI MO rOTOBKHU
Ka/IpOB Ha OCHOBe 60raToro MHTEJJIEeKTYaJbHOTO Hac/ae[Usl Hapo/Ja U 00leyeI0BeYeCKUX LIEHHOCTEH, JOCTH-
YKeHUH COBPEeMEHHOH KYJIbTYPBbI, S3KOHOMUKH, HAYKH, TEXHUKHU U TeXHOJorui» CofelcTBUe 3aHATOCTHU U TPYAO-
YCTPOMCTBY MOJIO/IEKH MOXKET ObITh OPTaHU30BAHO 10 HECKOJBKUM HallpaBJIEHUAM:

1. O6pa3oBaHHe MOJIOJIEXKU.

- mpo6JieMa KOMIIJIEKCHAs, ee pellleHHe pe/ATogaraeT B3auMo/IeHCTBUE U COTPYAHUYECTBO PAa3HBIX CTPYK-
Typ: TOCYAAapCTBEHHBIX OPraHOB BJIACTH, CJAYKObI 3aHATOCTH HaceseHUs1, chepbl 06pa30oBaHUsS U KOMUTETOB
o jesiaM MoJsofexxu.0JHUM 13 HallpaBJIeHU! /1eITeJIbHOCTH SIBJISIETCS COZeHCTBUE JOTNOJTHUTEIbHOMY 06pa-
30BaHMIO MOJIOJIEXKHU Yepe3 OpraHusanuio U QyHKIMOHUPOBAHUE U LIEHTPOB JI0TNIOJHUTEJTbHOr0 06pa30BaHuUs.
YToO6BI IpeZ0OTBPATUTh HAa/l0, KOPPEKTMHU HAMCATh “ble TPYA0YCTPOEHHbIX” HE0OXOAMMO BECTH CUCTEMATHYe-
CKy10 nMpo¢ OpUEeHTALMOHHY PaboTy C abUTYPUEHTAMHU, KOTOpas [O/KHA COAeUCTBOBATh JIMYHOCTH B IPO-
deccuoHaJIbHOM CaMOOIIpe/ieJIEeHUHN C YYeTOM He TOJIbKO MOTPEGHOCTEN U BO3MOXKHOCTEH, HO M CUTyallMM Ha
pBIHKE TpyZa.

[IporpamMma «3ddeKTHUBHOE NOBE/IeHHE HAa PBIHKE TPyAa» pacCiuTaHa y»Ke Ha 60Jiee B3POCJIYI0 KaTeropuio
MoJtoziexH (18-23 rosa), T.e. Ha BBITYCKHUKOB NpodeccroHaIbHbIX yuebHbIX 3aBeZileHU. OHa NpejJiaraeT ak-
THBHbIe GOPMBbI 06yUeHUs HaBbIKaM 3¢ PeKTUBHOTO [T0Be/ileHUs Ha pbIHKe TpyAa. OcHOBHas Npo6JeMa BbITYCK-
HUKOB HE B TOM, YTO OHHU NOJIYYUJIM HECOOTBETCTBYIOlIlee 06pa30BaHUe, a B TOM, YTO OHU HE YMEIT IPaMOTHO
CTPOUTH OTHOIIEHHUS C paboToaTeieM IPU TPYA0YCTPoHcTBe. U3BeCTHO, YTO paboTojaTe M 0XOTHee 6epy T Ha
paboTy KOMMYHHKa6eJbHbBIX, YBEPEHHBIX B ce0e, UHUIJMAaTUBHBIX JII0/Iell, a CAMOH TJIaBHOE - YMEIIIMX TBOpYe-
CKH NOJIXOUTH K pelleHUIo npo6JieM. /laHHas mporpaMMa onpe/iesisieT He TOJIbKO NPaKTUYECKUH ONBIT TPY/0-
YCTPOMCTBA, HO M MOBBILIAET JUYHbIE KaueCTBA MOJIOABIX JIIO/IEH, T.e. leJlaeT UX 60Jiee KOHKYPEHTOCIOCOGHbI-
MU Ha pbIHKE TPy/Za.

PeasMzanus JaHHBIX TPOrPaMM JlaeT MOJIOZEXH BO3MOXKHOCTb 3P PEeKTUBHO a/JalTUPOBATHCS K COBPEMEH-
HbIM YCJIOBUSIM PbIHKA TPy/Aa.

2.CopericTBre NpodeccHoHANbHOM MOATOTOBKE MOJIOIEKU. B ccTeMe Mep colfMaIbHOU 3aI U Thl HaceJIeHU
oT 6e3paboTHI bl BaXKHOE MECTO 3aHUMaeT IPaBO MOJIO/IeXKH Ha 6ecnIaTHY0 MPodpeCcCHOHAIbHY IO IOATOTOBKY,
MOBBILIEHNE KBAaJTUUKALUH U [TePeNoATOTOBKY 110 HAallPaBJIEHUIO OPraHOB CJIYKObl 3aHATOCTH.

[IpodeccroHanbHas MOATOTOBKA, MEPENOrOTOBKA U MOBBINIEHHE KBaJIUPHUKALUKU 6€3pab0oTHON MOJIOJIeXHU
OCYILeCTBJISAIOTCA B 00pa30BaTeNbHbIX YUPEXKAeHHUAX NPOodeCCHOHATBHOTO U I0MOJHUTENBHOT0 06pa3oBaHus,
y4e6HbIX [IEHTPAaX OPraHOB CJIYKObl 3aHATOCTH, 00pa30BaTENbHbIX 10/[pa3/ieJeHUAX OPraHU3alL Ui UM B UHBIX
y4e6HbIX 3aBeJIeHUsIX B COOTBETCTBUHU C 3aK/JII0YaeMbIMU

opraHaMu CJ1y»0bl 3aHATOCTH JJoroBopaMu. [IpaBo B IpHOpHUTETHOM MOPAAKE NPOUTH NPOPeCCUOHANBbHY 0
MO/ITOTOBKY, IEPENO/rOTOBKY U MOBbILIEHUE KBAaTUPUKALMH UMEIOT MOJIO/IblEe HHBAJIHU/bI, IJUTEIbHO He pabo-
TaIMe rpaXk/iaHe (110 NCTEYEHUHU LIeCTUMECSIYHOT0 epro/a 6e3paboTHILbI), yBOJEeHHbIE C BOEHHOH CJIYKObI,
BBIMYCKHUKU 00pa30oBaTeJbHbIX YUpPeX/JeHUN, a TaKXKe Ipaxk/JaHe, BIepBble UINYIHe paboTy (paHee He pabo-
TaBIINE) U IPU 3TOM He UMelolhe npodeccuu (CrneruajsbHOCTH), U Ap. IPPEeKTUBHOCTDL CUCTEMBI TPOdECCUO-
HaJIbHOTO 06pa30BaHU s MOJIO/IEKH IO TBEPK/AAETCsI BBICOKOH /10JIed TPYA0yCTPONCTBA II0 OKOHYaHUH 06yye-
HUS IPak/JaH.

3. U3MeHeHUe nopsiiKa IprueMa MOJIOZIeXXH Ha paboTy. PaboTomaTeu cerofHANPEAbABISIOT 3aBblIIeHHbIE
Tpe6OBaHUS K MOJIO/IBIM CIleljhaJucTaM. MHOrMe KOMIaHUU HE BUASAT MEepPCleKTUB NPUMEHEHUs TPyZa MOoJ-
POCTKOB M MOJIOJI€KH U OTHOCSTCS K UX CIIOCOOGHOCTSIM U BO3MOXKHOCTSIM C GOJIBIIMM HeyBa)KeHHEM, He BU-
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JAT JJIs HUX YCJIOBUM KapbepHOIro PocTa B paMKax CBoero npeanpustus. CiesoBaTebHO, OCHOBHOH Mepoi
II0 COLMAJIbHOU MO IeP’KKe MOJIOZEHKH MOXKET CTATh CMsATYEHUE KPUTEpUEB IpUeMa Ha paboTy, TPYLOyCTPOH-
CTBO 6€3 omnbITa paboThl, CO3JaHue THOKOro rpaduka paboThl AJs CTYAEHTOB JHEBHOU GpOpMbI 06yUEHUS U .
CeroJiHsl €CTb BO3MOXHOCTb COBMECTUTD BTOPUYHYIO 3aHATOCTb HECOBEPLIEHHOJIETHUX C OpHeHTan el Ha 6y-
ayuyio npodeccuto. [lpy pa3yMHOU opraHu3anuu JaHHasg popMa 3aHATOCTH MOJIOJEKU MOXKET ObITh IKOHO-
MHYECKH BBITOJHA KOMIIAHUSIM U MPeANpUSITUIM U OpUEeHTUPOBAaHA HA BbINOJHEHUE COLUANbHBIX QYHKIIUM.
CouuasbHbId 3¢DEKT OT peasM3anuyd NPOrpaMMbl BTOPUYHOU 3aHATOCTH NMOJLPOCTKOB MOXET NMOJIHOCTHIO
ONpaB/aTh 3KOHOMHUYECKHE 3aTPaThl Ha ee pean3al 1o, IOCKOJbKY NpHOOLIeHHe TIOLPOCTKOB K TPYJ0BOH Je-
SATEJbHOCTH, 6e3yCJI0BHO, OKa3bIBAeT NO3UTHUBHOE BJIHUSHUE.

Pa3BuTHe MpesIpHHUMATENbCKOH e TeTbHOCTH. B CUCTeMe 3aHATOCTH MOJIOJEXKHU XapaKTEPHOU SIBJIsIeTCS
YacTUYHas UJIM CKpbITas 6e3paboTHLa, KOrja paboToaTe b JaeT BO3MOXXHOCTb TPYAUTHCS HENOJIHbIH pa6o-
YUU JieHb, HeJeJII0 UM 0QUIIMaIbHO He PErUCTPUPYeT PaboTHUKA. [l0 MHEHUIO MHOTUX CIELUaUCTOB, JJis
HOpMaJIM3aluy CUTyalUU B 06J1aCTH 3aHATOCTH HaceJIeHUsI Tpe6yeTCsl pa3BUTHE IPeANPUHUMATENbCTBA, 0CO-
OEeHHO B MaJIbIX TOPO/IaX U CeJIbCKOW MeCTHOCTH. MaJIblil U cpeJHUHM OM3HEC BO MHOTOM HHULIUHPYET MOSIBJIEHHE
JIOTIOJIHUTEJIbHBIX pab0o4yuX MECT, CIOCOGCTBYET AeJIOBOM aKTHUBHOCTH I'PaXK/JaH, B TOM YUCJIE U TeX, KTO MeHee
KOHKYpPEHTOCHOCOOEH Ha PhIHKE TPYZa.

OpraHusanus spMapoK BaKaHCHH.

B eJsisix oka3aHUs rpakJjaHaM JONOJTHUTENbHBIX YCIYT 110 COLEMCTBUIO B TPYAOYCTPOMUCTBE B X0OJi€ COTPYA-
HUYeCTBa C paGoToAaTeNsIMU CJyK06a 3aHATOCTHU OPTaHU3yeT ipMapKy BakaHCcUH. [laHHas ¢opMa paboThI JaeT
BO3MOXHOCTb JIIOOOMY 2KeJIaloleMy 03HAKOMUTBCS C 6AaHKOM JaHHBIX CBOOOJHBIX pabodyuX MeCT, CaMOCTOS-
TeJIbHO 0/100paTh ce6e paboTy U B X0/le HENIOCPELCTBEHHOT 0 061eHHUs € paboTojaTeseM BbIICHUTb BAPUAHThI
Y yCJIOBUS TPYLOYCTpPOWCTBA. B mocsiesHee BpeMsi LIMPOKOE pacnpoCcTPaHeHUE TOJYYUJIM MUHU-IPMapKH, CIe-
[IMaJIM3MpPOBaHHbIE SPMapKH AJs1 ONpeJieIeHHbIX IPYIIN HaceJeHUs (MOJIOZeXXH, MHBAIU /OB, CIIELUATUCTOB B
onpezeseHHON chepe TPyZ0BOU [1eITENbHOCTH, BHICOKOKBATUPULIMPOBAHHBIX PA6GOTHUKOB U T.[T.).

CoszaHue crielaJbHbIX MOJIOJIEKHBIX OPraHU3al Ui s pelleHUs Mpo6JieMbl 3aHATOCTHU. CerofgHs coLu-
aJIbHble IPeJNpUSITHUS [/l MOJIOABIX JIIOJlel — peasibHOe SIBJIEHHE Ha MOJIOZIEXKHOM pbIHKe TpyJa. HecMoTps Ha
TO, UTO J€HCTBYIOT OHU B PA3JINYHBIX CEKTOPAX U OTPACASIX IKOHOMHUKH, pelliaeMble UMH 3a/4a44 Jal0T OCHOBa-
HUeE BbIJIeJIUTh JAaHHbIE IPEeANPUSTHUS B OT/AEJbHYIO KATErOPUIO0.

[Ipy co3jaHUHU COLMANBHBIX PEeANPUATUN NPUXOJUTCS NPEOL0JIEBATD LieJIbIH PsAZ NPo6JieM, CBA3aHHBIX C
HeoNpeJieIeHHOCTBIO UX MPAaBOBOro cTaryca. BMecTe ¢ TeM oZiHOH M3 3a/a4 cO3JjaHUs JaHHBIX OpraHU3al Ui
SIBJISIETCS BbINOJIHEHHE BaXKHEHUIINX COLJUAIbHBIX QYHKIUN (yBECTH MOLPOCTKOB C YJIUL, CHU3UTh HAIlpsKeH-
HOCTb B MOJIOJIeX)KHOH cpefie U Ap.). Co3aHue paboyrx MeCT AJIs IO POCTKOB ¥ MOJIOJI€XKHU A€ T UM BO3MOXKHOCTb
coyeTaThb paboTy c yueboii, onpe e uThCs C BBIGOPOM Npodeccruu, NPUoOPeCcTH ONbIT TPYA0BOU JiesITeJIbHOCTH.
OpraHu3ys NOATOTOBKY U 06y4YeHHe MOJIOJbIX PAOOTHUKOB, IPEANPUATHE KaK Obl BKJIIYAETCS B pealu3aluio
COLMAaJIbHON MOJIOJI€)KHOM NOUTUKU. [[09TOMY Ba>KHO CO3/jaBaTh ¥ pa3BUBATh TAKHUE MEXAaHU3MbI, KOTOPBIE 110~
3BOJIMJIM Obl MOJIOZIEXKH HE TOJIBKO 3apabaThIBaTh, HO U YYUThCS HOBOM, HHTepecHOU mpodeccuy, npruobpeTaThb
3HaHUA U oNbIT. Korga moapocTok npuo6peTeT He06X0AUMBIE HABBIKH, CpopMUpyeTCs U podecCHOHATBHO, U
IICUXO0JIOTUYECKH, OH MOKET CTATh NOJHOLLEHHbIM YYaCTHUKOM PbIHKA TPYZa.

[IpuMeHsI0TCS pa3HO06pa3Hble GOPMbI OpraHU3an K PaboyrX MeCT AJis YYalluXcs, TAKHe KaK co3/JaHue He-
KOMMepYeCKUX NPeNPUATHA U OpraHU3alMs COIlMAIbHbIX IPOU3BO/CTB Ha 6a3e yueGHbIX 3aBeJeHUH.

[IpaBOBOE perynupoBaHue MOJIOJEXKHOHU MOJUTUKU.

Heob6xoaumocTb GopMUpPOBaHUSI COBPpEMEHHOU 3aKOHOaTeIbHON 6a3bl B 06/1aCTU FOCyZapCTBEHHOMN MOJIO-
JIe)XHOW NOJIUTUKY ONIpesiesIsieTCsl COXpaHEeHHeM, a HepeJJKO U HapacTaHHWeM L[eJIoro psiia COLUaJIbHBIX TPo6JieM
MOJIOZEXKH, UTO HETAaTUBHO OTPaXKaeTCsl Ha COLlMAbHO-3KOHOMHUYECKOM U KYJbTYPHO-AYXOBHOM acCleKTaX ee
KHU3HeJesITeJbHOCTU U IEPCIEKTUBAX ee pa3BUTHS. [IpejIpruHUMaeMble MePHI 110 MOBLILIEHHI0 06pa30BaTeb-
HOT'O YPOBHSI MOJIOJIEXKH, €€ TPYLOYCTPONUCTBY, PEIIEHUIO XXUJIUIIHBIX NP06JieM, pa3BUTHIO PAa3HOCTOPOHHHUX
CIIOCOOHOCTEN MOJIOZBIX JII0Jlel HeLoCTAaTOUHO 3¢ PEeKTUBHBI B CUJIY CJ1ab60H KOOpAWHAIIUU 3THUX Mep, UX Ya-
CTUYHOI0 XapaKTepa U HeZJOCTaTOYHOU IPaBOBOM 06eCIeYeHHOCTH.
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INVESTIGATION OF TECHNOLOGICAL UNIVERSITY STUDENTS’ USE OF
METACOGNITIVE READING STRATEGIES IN FIRST AND SECOND LANGUAGES

Kyp6anoea MyHageap IcoHa1uesHa

Accucmenm kaghedpbl uHOCMpaHHble SA3bIKU

Tawkenmckulii yHugepcumem uH@OpPMayuoHHbIX mexHoao2ulli umeHu Myxammada aa-Xopazmutl

Abstract: Reading, whether the reader’s First language, L1 or Second language, L2, is a cognitive enterprise, and it
can be treated as a result of the interaction among the reader, the text, and the context. Metacognitive strategies refer
to the behaviours applied by learners to plan, arrange, and evaluate their learning.

Readingisreferred asadecoding process for the purpose of extraction of meaning from written texts (McDonell,
2003). Whether in L1 or L2 context, reading includes readers, texts, and the interaction between readers and
texts (Seng & Fatimah, 2006) and all the activities are defined to as reading strategies or reading skills. Readers
are required to use their prior knowledge, culture background, and skilled readers typically know how to identify
the strategies they use and what kinds of strategies they use in certain conditions (Carrel, 1988; Pritchard, 1990).
The awareness and monitoring in learning is often defined to in the literature as “Metacognition”. More and more
studies have focused on the significant role of metacognitive strategies in reading (Lengkanawati, 2004; Oxford,
1990; Phakiti, 2003; Taraban, Rynearson, & Kerr, 2004). Metacognitive strategies refer to the behaviours applied
by learners to plan, arrange, and evaluate their learning (Oxford, 1990). The awareness and use of these strate-
gies is regarded as one of the significant elements in upgrading reading comprehension and successful learning
(Alexander & Jetton, 2000). In Taiwan, Chinese is the native and first language while English is the second lan-
guage which is taught from elementary school up to high school. In comparison to the familiarity in the students’
use of Chinese, the language which the students grew up with and has been practicing in everyday lives, most
students’ English learning experiences and usage focus only on the preparation for examinations.

Reading, whether in L1 or L2, is a cognitive enterprise; however, comparing the reading activities in L1 and L2
reading, Singhal (1998) stated that “reading in a second language was often viewed as a slower version of doing
the same task in the native language. Such comparisons, however, imply that second language tasks are map-
ping tasks - that is, replacing one mode of behavior with another.” Readers are inclined to apply the strategies
they are familiar with in reading their native language (L1) to second or foreign languages (L2) reading. Singhal
(1998) discussed the differences and similarities of L1 and L2 reading in terms of three cultural differences: con-
tent (background knowledge) schema, formal (textual) schema, and linguistic (language) schema. Enright, Grabe,
Koda, Mosenthal, Mulcahy-Ernt, and Schedl (2000) described that L2 reading differs from L1 reading in three
ways: firstly, L2 readers establish prior L1 reading experience; secondly, learners’ reading processes are cross-
linguistic, involving two or more languages; thirdly, the reading instruction usually starts before adequate oral
proficiency in the target language has developed.

Metacognition was first introduced by Flavell (1976), and defined as one’s ability to understand, control, and
manipulate his own cognitive process to maximize learning. Flavell (1979) described the process of cognitive
monitoring as occurring through the actions and interactions of four interrelated phenomena: metacognitive
knowledge, metacognitive experiences, goals (or tasks), and actions (or strategies). In terms of metacognitve
knowledge, Wenden (1998) underscores its important role in the self-regulation of learning as language learn-
ers plan, monitor, and evaluate their learning. It is believed that metacognition is basically essential in various
aspects of language learning, such as oral, reading, writing, and language acquisition. As metacognition relates to
reading process and self-control mechanism for monitoring and enhancing comprehension, studies proved that
it was the significant component in L1 as well as L2 reading (Guo & Roehrig, 2011; Sheorey & Mokhtari, 2001).

Reading in both L1 and L2 involves the interaction of many variables, and readers use mental activities to
develop reading skills or strategies to construct meaning from the text. As previous studies suggested that the
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reading comprehension can be enhanced through systematic instruction of metecognitive reading strategies
(Cubukcu, 2008), instructors might consider designing the specific training programs to meet the individual’s
needs for improving the learning outcome. Besides that, learning motivation is certainly another important fac-
tor influencing the application of reading strategies; how to encourage the low-achieving learners to develop the
reading strategies systemically and appropriately challenges all the language educators. Furthermore, with the
limitation of the small sample used in this research, it might not be able to represent the real situation. We hope
to repeat the survey with larger samples and conduct individual interview for more detailed investigation. Future
study will also evaluate if there is any correlation between learners’ application of metacognitive reading strate-
gies and their learning performance in L1 and L2 academic reading.

THE USE OF FIRST LANGUAGE IN THE SECOND-LANGUAGE CLASSROOM: A
SUPPORT FOR SECOND LANGUAGE ACQUISITION

Kyp6anoea MyHageap IcoHa1ue8Hda

Accucmenm Kagedpbl uHOCmMpaHHble A3bIKU

Tawkenmckuli yHusepcumem UHGOPMayuoHHbIX mexHoio02ull umeHu Myxammada an-Xopasmutl

Abstract: This action research project was carried out in order to identify the role of first language in the second-
language classroom. This study was conducted in a Colombian international school with an English immersion
program for kindergarten students attending their first year of school. The purpose of this study was to identify if the
use of the mother tongue in the classroom increases comprehension and facilitates the second language acquisition
process. Two lesson plans were designed: the first one using only English as the language of instruction, and the second
one using both languages, Spanish and English. The results demonstrate that students do benefit from the use of the
first language in the classroom, transferring concepts from their mother tongue to the new language.

As globalization and population movements are increasing, different cultures come into greater contact
with each other, resulting in the need for communication between societies (Hamers & Blanc, 2000). Thus,
being bilingual has become a vital aspect for becoming a successful professional, making bilingualism the main
component in education. In fact, a bilingual person has more opportunities to obtain a better job and to have more
achievements than a monolingual person. Therefore, elementary schools, high schools, and universities have to
face the need for bilingualism by educating students who are able to work in these multicultural societies. If
students receive bilingual education from their first years of school, the level of proficiency in the second language
should increase.

That is why today, teachers in bilingual schools and language teachers are challenged to teach children to help
them reach the level of proficiency required for learning demanding academic content and ensuring complete
cognitive development. Cognitive development is understood in this study as the construction of thought
processes, including problem-solving, decision-making, reasoning, and language development (Piaget & Inhelder,
1969).

Furthermore, as we are talking about kindergarten students starting their literacy process, it is important to
take into account the stages of language development. In fact, during the first stages of language acquisition it
is important to constantly refer to the mother tongue in order to make connections (Cummins, 2001). Previous
knowledge in kindergarten students is a starting point for acquiring a new language, leading to language transfer
(Baker, 2001). Language transfer is understood as the use of the first language during the second language
acquisition, which represents the first stage of language acquisition (Krashen, 2003).

Moreover, during the first year of school it is vital that the first language is developed in students. In fact, first
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language development is required in order to have good strategies to transfer to the new language. If students do
not have good strategies in their mother tongue, they will not have good strategies to transfer to the new language,
and therefore the cognitive development will be reduced (Friedlander, 1997). Due to the importance of first
language development, the school in this study has now increased the number of Spanish hours in kindergarten.

Firstofall, students were more engaged during the activity that used code switching. Their level of participation
was higher, which made room for teachers to connect with other activities and deepen understanding. When
students are engaged, the lesson runs in a smoother and positive way, and therefore the teacher and students can
make the most of every activity, thus enriching learning.

This study focused on the importance that the first language has during the second language acquisition
process. Nowadays, bilingualism is a key factor in becoming a successful professional, and thus, bilingualism has
become the main component in education. Many theories debate the way in which a second language should be
taught. This study was conducted at an immersion international school in Bogot4, and the results demonstrated
and supported Cummins’ theory: the development of the first language during the first year of immersion school
benefits the second language acquisition process. In fact, the theory suggests that even if the two languages
are visually different, they do operate through the same processing system. In all learning situations, previous
knowledge is a starting point for acquiring a new language (Cummins, 2000). However, even if there were no main
differences in students’ understanding between the two activities, it was demonstrated by teachers’ opinions
that students with a more developed mother tongue and with more concrete concepts seem to transfer their
experiences to the new language, making the second language acquisition process easier.
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AUMUOHHbIE TEXHO/1IOIT'MHU

OPTAHU3ALIUA BUPTYAJIBHOTI'O CITPABOYHO-
BUBJINOTPA®PHUYECKOT'O OBC/JIYKUBAHHUA B Y3BEKHCTAHE

AHygpuesa IOnausa lenHHadve8Ha

accucmeHm kagedpsl “UHPopmayuoHHO-6ubAUOMEYHbIE cucmembl” TawkeHmMckozo
YHusepcumema uH@opmMayuoHHblXx mexHoao2ull um. M.An-Xopesamutl

TpaguuuonHble GopMbl 06CAyKUBaHUSA B MHPOPMALLMOHHO-GUOTMOTEYHBIX YUPEXKAEHUSAX HE TEPSAIOT CBOIO
aKTyaJIbHOCTb, HO BHeJpeHHe HHPOPMaIlMOHHBIX TEXHOJOTUH CHOCOOGCTBYET NOCTOSSHHOMY M3MEHEHHUIO HH-
dbopMalMOHHOH cpesibl M CPELCTB AOCTYNa K MHGopMaLuu.

CBUZETE/bCTBOM H3MEHEHUH B TPaJUIIMOHHOM CIPAaBOYHO-6U6IMOrpadUiecKoOM 06CIyKUBAHUU SBJISIOT-
csl co3JjaBaeMble B MHPOPMALLMOHHO-OUOIMOTEYHBIX YUPEXKAEeHUSIX BUPTYyaibHble clipaBouHble cayx6b! (BCC).
OHU OpUEHTHPOBAHBI HA 06CIYKUBAaHUeE yAaJEHHbBIX [I0/1b30BaTe el U NpeJoCTaBJeHNe B OTBET Ha 3aNpOChI
roToBoi MHGOPMALMH KaK B BUJIe CChIJIOK Ha UMEIOIHeCs CeTeBbIE PeCypChl, TaK U B IPUBBIYHOH /1J1s 10JIb30Ba-
Tesiel opMe - B BUie 6UbaMorpadpryecKux CIUCKOB U pakTorpadpuyieckrux AaHHbIX. Co3JaHHe TAKUX CIIPaBOY-
HBIX CJYK06 06bsICHAETCS 06 beKTUBHBIMHU IIPUYUHAMU: yBeJMYeHHeM HTepHeT-pecypcoB, KOTOPbIE HCHOJIb-
3yI0TCS IPY BBINOJIHEHUH 3allpOCOB I0Jib30BaTe eld; QOpMUpPOBAHHEM HOBOH M0JIb30BATENbCKON ayiUTOPUH,
HCOBIThIBAIOLEN TOTPEOGHOCTD B KPYIJIOCYTOYHOM JIOCTYIIE K 3JIEKTPOHHBIM KaTaJsloraM HHPOpMalHOHHO-6H-
OGJIMOTEYHBIX yUYpeXKJeHUH, NOJYyYeHUH 3JIeKTPOHHBIX KONUH JJOKYMEHTOB K MOMOILU BBICOKOKBaJIUPUIIHPO-
BaHHBIX 6U6MOTpadoB.

BupTyasibHOe cipaBoyHO-6ub6M0rpadpuyeckoe obeayxrpanve (BCB0) kak MHHOBaIMOHHBIN MeTO/J, OKa3a-
HUS OGUOJIMOTEYHBIX yCJAYT B UHPOPMAIMOHHO-6UOIMOTEeYHBIX yupexaeHusax (UBY) aBisieTcsa oAHUM U3 NpHU-
OpUTETHbIX HallpaBJeHWH opraHu3anuu JesaTeabHocTH UBY.

BupmyaavHoe 6ubauomevHoe o6cAyHcUBAHUE — NPOSPAMMHO-MEXHOA02UYECKULl KOMNJIEKC, pa3MeujeHHbll Ha
web-calime 6u6uomeku U npedHa3Ha4eHHblll 0151 hpedocmassieHus ycay2 no UHOU8UAYAAbHbIM 3aNpocaMm Nob30-
sameuell, Haxodawuxcs 3a ee npedeaamu. [1]

C y4yeTOM CJIOKUBLIEHCSA MPAKTUKU MOXKHO KOHCTAaTUPOBATh, YTO B HACTOsIL[ee BpeMs 110 1ieJIeBOMY Ha3Ha-
YeHHUI0 BUPTyaJibHOe 06CayKUBAaHUE MOXKET ObITh OPUEHTHPOBAHO Ha pellleHHe cleyIoIUX 3a4a4 B chepe 06-
CJIy>KMBaHUS MOJIb30BaTe/e: NPUOPUTETHOE BBINOJHEHHE 3alpocOB U UHPOPMHUPOBAHHE IO COLUAJIBHO
3HAaYMMbIM TeMaM; pejocTaBJeHUe Oubauorpadpudeckod u daktorpadpuyieckoil nHGopMal UM Mo NePCOHU-
bULMPOBAaHHBIM 3aNpocaM; NpeoCTaBIeHNe 3JIEKTPOHHBIX KONUH JJOKYMEHTOB.

Kaxxas U3 yKasaHHbBIX 3a/ja4y pellaeTcs ¢ MOMOLIbI0 ONpeJie/IeHHOr0 TUIIa BUPTYaJbHOTO 06CIy X KHUBaHUS.

(puc. 1)

JATAYH OBCTYAHBAHIA
) )
[proprTerHoe IpeaocTasnesne IpenocTasnenne
BHIIOIHEHHS SANPOCOE H HEGOPMAIHE [0 SAIpocan JOKYMEHTOE
HEGOpMHPOEAHHE O TMOIbIOEATENeH
pecypeax
= e - =
| | | | | |
HadopuamaoHso- BrpTyaneHEe CIPAEOTHEIE ‘FIeKTPOHHAR JOCTAERA
CpPHEHTHPYEOIEE CIyEOE ACEYMEHTOE
obCTy EHESHHE

——I—

Puc. 1. CooTHOIEeHHE 3a4a4 06CJIy>Kl/lBaHI/I$I U TUIIOB BUPTYAaJIbHOI' O chnymnBamm

THIbI BHPTYAIBHODO
oficTyAHEIHHA
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Hapsay c MexxyHapoAHBIMU JOKYMEHTAaMU B Y36eKUCTaHe IPUMEHSIIOTCS M HallMOHaJIbHble HOPMaTHBHbIE
JIOKYMEHTBI (3aKOHBI, IOCTAHOBJIEHU ], YKa3bl, I0J0XKEeHU):

3akoH Pecny61Mku Y36ekucTtaH “O6 nHPOpMaLlMOHHO-6M61M0TEYHOH AesATesbHOCTH oT 13 anpess 2011 r.
Ne 3PY- 280, njesiblo KOTOPOTO SIBJISIETCS PeryJMpoBaHNe OTHOIIEHUN B 06/1acTU UHOPMALMOHHO-616 N0 TeY-
HOMU J1esITeJIbHOCTH. [2]

3akoH Pecny6sinky Y36ekuctaH «06 aBTOPCKOM NpaBe M CMeXHBIX NPaBax», LieJbl0 KOTOPOTro SBJsETCS
pery/jvpoBaHue OTHOLUIEHUH, BO3HUKAKIUX B CBSA3U C CO3/JaHUEM U HCII0JIb30BAHWEM NPOU3BeJleHUIN HayKH,
JINTEepaTypbl U UCKYCCTBA (ABTOPCKOE MPaBo), UCIIOJIHEHUH, GOHOrpaMM, epeiad opraHrusal il apUpHOro UaIu
KabeJIbHOTO BelllaHUs (CMeXHble paBa). [3]

Buenpenue UKT B fesiTeibHOCTh HHGOPMALIMOHHO-OUOJIUOTEUHBIX YUPEXJeHUH, co3/jaHue [UDPOBBIX OU-
6JIMOTEK, KOTOpble B GJMKalilliee BpeMsi MO3BOJAT chopMUPOBATH I/106abHBIR HHPOPMAIMOHHBIN pecypc,
CTUMYJIMPOBaHUeE N03TATHOTO Pa3BUTHS OHJIAWHOBOT0 OTKPBITOrO OCTY A K HAYYHBIM 3HAHUAM U KYJIbTYPHO-
My HacJsefuio nocaysxuo [loctaHoBeHue [IpesngenTa Pecny61uku Y36ekucTtan «0 Mepax o AajbHelleMy
KayeCTBEHHOMY Pa3BUTHI0O MUHGOPMAIJHOHHO-61MGINOTEYHOr0 U MHGOPMAIMOHHO-PEeCYPCHOTO 06CAyKUBaHUSA
Ha 6a3e HHPOPMAIMOHHO-KOMMYHUKAIIUOHHBIX TexHosorui Ha 2011-TlosoxeHue «O BUPTyabHOU CIPaBOY-
HoM cayx6e HaimoHasbHOU 6UM6IMOTEKH Y36ekucTaHa MMeHU Anuiiepa HaBou». HacTosee nosoxeHue co-
Jlep>KUT B cebe 6 pa3/iesioB: 00Ol He N10J10KEHUs], OCHOBHbIe IPUHILUIIbI 00CTY>KHMBaHU, COZlepKaHHe 00CyKHU-
BaHUs, PEXKUM U NOPALOK paboThl, pecypcHas 6a3a, KOHTPOJIb U OTBETCTBEHHOCTb 3a BbINIOJIHEHHE PaboT.

[lonoxkenue «O cayxxb6e KOOpPAMHALMMU 3JIeKTPOHHBIX 3aKa30B M JUCTAHLMOHHON JOCTaBKU pecypcoB B
HanuoHasibHOM 6M6IMOTEKE Y36eKHCTaHa», B HEM U3JI0XKEeHbI 001111e M0JI0KEeHHU, 3a/ja4i U QYHKI[UU CJYKObI,
MoKa3aHa CTPYKTYypa U paBa CJy»0bl, onpe/iesieHbl 06513aHHOCTH PYKOBOAUTESA CAYKObI, U B3AUMOOTHOLIIe-
HUe C [pyTUMU NoZipa3/ie/IleHUAMUA OUOIMOTEKH.

OcHoBomoJlararuiye JOKyMeHThI 10 BUPTYaJbHOMY CIPaBOYHOMY 06CYKMBAaHUIO HOCSIT peKOMeH/jaTeJIb-
HbIM xapaKTep, 0603HAYalOT 06lIMe CTaHAAPTHI OPraHU3al Uy BUPTYaJbHOTO CIPAaBOYHO-UHPOPMALLMOHHOIO
06CyKUBaHUS, TpeAaaraoT MoJie/Ib BUPTYaJbHON CIPAaBOYHOMN CJIYKObI, OKaXKy T HEOLLEeHHMY0 IOMOLLb NPU
pa3paboTKe COGCTBEHHOI'0 NPOEKTa BUPTYyalbHOMU cayx06bl UBY. B ¥Y36ekucTaHe B noc/ieJHUe oAbl B KPYIIHbIX
MHPOPMALLMOHHO-6MOJIMOTeYHble YUpeX/JeHUsIX OpraH1u30BaHa paboTa BUPTYaJbHOr0 CIpPaBOYHOI0 6U6JIHO-
rpaduveckoro o6caykuBanus. (puc. 2.)
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Puc. 2. BupTya/ibHOe cHIpaBO4YHO-6M6InOrpadpudeckoe o6cayKuBaHHe
B UBY Y36ekucraHa

M3y4asi oTedeCTBEHHBIH ONIBIT MOXXHO OTMETUTD, YTO HA caiiTe HallmoHa/IbHOU GUOJIMOTEKU TpeACTaBJIEHbI
JU151 TI0JIb30BaTe el pecypchl 6HGJIMOTEKH B BU/le BUPTYaJbHOHM BbICTABKH, TaKKe Kak: KHUTH - ro6usaper 2017
rozia, TemaTuyeckue BUPTyaJbHble BBICTABKHU

COOpHUK YHHMKAJbBHBIX NMpPOU3BeZileHUN y3b6ekckoro mosta Asuiiepa HaBou, C60pHUK TPYyZOB NEPBOTO
[IpesugenTa U. A. KapumoBa, Tpyasl u fokaazsl [IpesugenTta Pecny6sanku Y36ekuctan Il M. Mupauéena.
Tak:xe B HaunonanbHo¥ bubnnoreke pyHKIMOHUPYeT BupTyaibHas cnpaBodyHas cay»x6a. [losb3oBaTenn Mo-
I'yT NOJYYHUTb OTBET Ha JIID6OW MHTEPECYIOIUI ero BOIPOC, OTBET HA BONPOC OTIpaBJsieTCcs B TeyeHUe 2-3
pabo4ux JHel Ha yKa3aHHYIO MOYTY NoJIb30BaTe . [5]
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@epraHckuil 0671acTHON UHPOPMALMOHHO-6U6MOTeuHbIN LeHTp (fanee UBL) uMm. A. @aproiu opraHuso-
BaJl paboTy BUPTYaJIbHOTO CIPaBOYHO-6M6IMOrpadruiecKoro o6cayKMBaHUs U NOCTOSHHO COBEPIIEHCTBYET
paboTy B 3ToM HanpaJieHuHd. Ha caiiTe UBL] dyHkuuonupyet paszaen «MHTepaKTUBHbIE yCAYTU», KOTOPbIN
BKJIIOYAEeT B cebOsi: BUpTyasibHYyI0 cipaBouHylo cayx0y «Cnpocu 6ubanoTekapsi», «OHJalH KOHCYJIbTALUION,
«3aKa3 3JIeKTPOHHOM KONUU AOKyMeHTa», «OHJalH - ”HQOPMUPOBaHUe N0JIb30BaTeel» U «BUpTyaibHYyIO
npuémuyto aupektopa UBL». B pasgese BupTyabHON CIpaBOYHOH CJ1YKObI MOXKHO 334aTh BOIPOC O HAJUYUHU
B doHje UBI] onpesiesieHHOr0 U3JjaHUs, Y3HATh, B KakoM oTeJie MBIl 0HO XpaHUTCS, yTOYHUTD JJaHHbIE O KHU-
re UJIY CTaThbe, BBIAICHUTb KOHKpeTHbIe pakTorpaduyeckre cBeJleHHs1. B 3aBUCHMOCTH OT CJI0X)KHOCTH BOIIpoca
OTBET N0JIb30BaTeJII0 MOXKeT IPUUTH B TedeHUe 1-3 JHeH.

B pasgesie OHJ1aliH KOHCYJIbTALlMU MOXXHO 0OpaTUThCA K JlexKypHOMY 6ubanorpady 3a KOHCyJbTalluel B
pexuMe peasJibHOTO BpeMeHU. Pazzies1 3akas 3/71eKTPOHHOHN KOIIMHU JJOKYMeHTa 03B0JIsIeT 3aKa3aThb 3JIEKTPOH-
Hble KONIMU NeYaTHbIX JOKYMeHTOB U3 GpoHJa 6MOGINOTEeKH. Ycayra paboTaeT Ha MJIaTHOH ocHOBe. B pasgesne
BupryasnbHasa npuéMHas aupekTopa UBLl y nosb3oBaTeJsiell eCTh BO3MOXHOCTb BbICKA3bIBaTh CBOEe MHEHHUE,
OCTaBJIATb KOMMeHTApHUH, N0XKeJaHUs U TpejoxeHus B agpec UBLl u caliTa, noceTus pasgesn "['ocTeBas KHU-
ra".[6]

B 3ak/l04eHUM aKTHBHOE HCII0JIb30BaHUe M0Jib30BaTeassMU UBY ycayraMu BHUPTYabHOTO CIPAaBOYHOTO
6u6.1MorpaduyecKkoro o6CcayKMBaHUA MO3BOJIUT paclIUpUTh chepy fesaTesbHocTh UBY, onTuMu3KMpOBaTh
yCJIOBHSl B3aUMOJIEHCTBUA C I0JIb30BATE/SAMHU U IPYTUMHU YUPEXAEHUSAMU U y[0BJIeTBOPATh UX 3alPOCHI.
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OBPA3OBAHUE U TH®OPMALIMOHHBIE TEXHOJIOTUH

A6dypaxumoea C.B.
Cm.npenod.ka.ABT TYUT

[IppuMeHEHHE KOMNIBIOTEPHON TEXHOJIOTUHM 06y4YeHHsI B y4e6GHOM ITpoIiecce Ha COBPEMEHHOM 3Tare 3a-
KJIIOYAeTCs B UCIOJIb30BAHUM KOMIIBIOTEPOB KaK CpeJCTBAa 00yYeHHs He 3MHU30JMYeCKH, a CUCTEMAaTUYECKU
C caMoro HayaJia 00y4YeHHUs U JI0 NOCJeHEro 3aHsATHUSl IPU U3y4YeHUH toboro npeaMera. OcHoBHas mpobJie-
Ma [pY 3TOM 3aKJII0YAeTCs B METOJMKE KOMIIbIOTEPU3AI[UU KypCa, KOTOPBIN MIPEJICTOUT OCBOUTh 06y4aeMoMy.
Bo3MorHa 1M60 noJIHas epecTpoiKa U OpUeHTalLMs Ha CO3/[laHHe HOBbIX KOMITbIOTEPU30BAHHBIX KyPCOB, TU60
peasiM3anus METOAUKHU C YaCTUYHON KOMIIbIOTEPHOU OAZEPKKOH Kypca.

Korga peub uzeT 06 0CBOEHHUM ayIMOBHU3YaJIbHBIX JUCIUIJIMH BCe TPUOOPETAET ele 60TbLIYI0 3HAYUMOCTb.
Heo6X0oMMOCTh B CJIYXOBOM M BU3yaJJIbHOM KOHTpPOJIE MaTEPHAJIOB, NIPe/CTaBJIseMbIX peno/jaBaTeseM, Ipo-
cTo o6si3aTesibHA. YTO BJieyeT 3a cO60H HEOOXOUMOCTH JOTOJHUTEJIBHOI0 060PYy/J0BaHUS: 3BYKOBBIX KapT,
YCTPOMCTB BU/le03axBaTa, 60Jiee MOLIHOE TPOrpaMMHOeE 0oGecredeHre U MPOIeCCop.

[Ipy ocBoeHMU JIEKILMOHHOT'O0 MaTepHasia HapsAAy ¢ MHPOpMalMOHHO-I03HABATEJNbHbIM COJlEP>KaHUEM WH-
TepaKTHUBHAs JIEKIUsI UMeeT 3MOLMOHAJbHYI0 OKPACKy 6J1aro/japsi UCIOJIb30BAHHUIO B IPOIECCE €€ U3JI0KEHUS
KOMIIbIOTEPHBIX CJIali/I0B. 3apaHee rOTOBSCh K JIEKI[UH, IPENOAaBaTeb pa3pabaTbiBaeT HA KOMIIbIOTEPE B IIPU-
snoxeHnu «Power Point» nporpammsl «Office» He06X0MMOe KOJIMYECTBO CJAAN/0B, JONOJIHAS BUjeonHbOpMa-
I[MI0 Ha HUX 3ByKOBBIM CONPOBOXK/€HUEM U 3JIEMEHTAMHU aHUMAIUU. ECTeCTBEHHO, YTO 3TO 3HAYUTEJBHO MOBBI-
maeT TpeboBaHUsA K KBaJMdukanuu npenogasartess. OH fo/KeH 06/1aZjlaThb HEO6X0JUMbIM YPOBHEM 3HAHUS
KOMIIbIOTEPHOW TEXHUKH U BJIaJleTh HaBbIKaMH paboThl C MPOrpaMMHBIM 06ecredyeHreM. BaxKHbIM yci0BUEM
IpOBeJleHUsI UHTEePAKTUBHOM JIEKIIUU SIBJISETCS TaK)Ke HaJIM4Me Clel[haJu3upOBaHHON ayZUTOPUH, OCHAIIEH-
HOUM KOMIIbIOTEPHOM TEXHUKOW U COBPEMEHHBIMH CPEJICTBAMHU ITYOJIUYHON JIEMOHCTPAIIMU BU3YaJbHOIO U 3BY-
KOBOTO y4yebHOro MaTepuasa. B npoiecce W3/10KeHUs JIEKIIMU NIPENo/jaBaTe b 3MU30JUYECKU PEACTABIISET
MHpOpMaL IO Ha C/Ial/ie B KaYeCTBE UJIJIIOCTPALMHU. ITO CHOCOGCTBYET JIYULIEMY YCBOEHHIO YUeOHOTO MaTePH-
aJsia CTy/leHTaMH.

Takum o6pa3oM, ydyacTue B mpolecce 00y4eHHUs] OJHOBPEMEHHO IeJlarora U KOMIbIOTEpPA 3HAYUTEJbHO
yJydllaeT KauecTBO o6pa3oBaHus. Mcrmosb30BaHUe MPeEJI0OKEeHHOH MeTOJUKH aKTUBU3UPYET MPOIEeCC mpe-
M0/1aBaHUs, OBbILIAET HHTEPEC CTY/EHTOB K U3y4yaeMOU JUCIUIIMHE U 3 PEeKTUBHOCTh YUeGHOI 0 Mpo1ecca,
MIO03BOJISIET JOCTUYb 6OJIbLIEN TJyGHHBI TIOHUMaHUs yyebHOro MmaTepuaJsia. C o{HOM CTOPOHBI, COTPYHUYECTBO
Iperno/iaBaTeJsisi U KOMIbIOTEPA JleJIaeT YUeOHY0 JUCIUIIIMHY 60Jiee JOCTYNHOH JIJIs TIOHUMaHUs pa3JInYHbI-
MU KaTeropusiMi CTyIEeHTOB, yJIy4lllaeT KaueCcTBO ee ycBoeHUs. C [pyroil — OHO npebsBJseT 60Jiee BbICOKHE
TpeGOBaHUS K YPOBHIO NMOJOTOBKH MPENOJABATEJS U eT0 KBaJUPUKALMY, KOTOPBIN J0JKEH yKe He TOJTbKO
BJIa/IeTh TPAUIMOHHBIMU MeTOJUKAMHU MPENoJaBaHus, HO U YMEeTb MO/IEPHU3UPOBATh UX B COOTBETCTBHUH CO
cren KON 06ydaeMbIX, UCII0JIb3ysl COBPEMEHHbIE JOCTUKEHUSI HAYKU U TEXHUKHU.

[Ipexx/ie Bcero, MoBbILIAETCS HHTEPEC CTY/IEHTA K TaKOMY 3aHATHIO. [IcMX0J/I0rM 0TMEYarT, YTO COBpEMEH-
Hasli MOJIOZIEXKb MHGOPMAIMOHHOTO 00IeCTBa — 3TO JIeTH 3KPaHHOW AUMHAMUYHOU nHbopMmanuu. MUudopmanus
Ha 3KpaHe MOHUTOPA, IPOEKTOPa UJIH TeJIEBU30pa BOCTPUHUMAETCSI UMW HAMHOT O JIy4llle, YeM IedaTHa st KHHX-
Hast uHpopMaLus. KoHeuHO, me4asibHO 0CO3HABATh, YTO COBPEMEHHbIE CTY/IEHThl OYeHb MaJIo YUTAIOT, 0ZJHAKO,
[P MIO/ITOTOBKE K 3aHSATHI0 HEO6XO0JUMO YUUTHIBATH JaHHBINA GaKTOpP.

KoMnbroTep, yKOMIIJIEKTOBAaHHBIA 3BYKOBOM KapTOH, KOJIOHKAMH, BU/I€ONIPOEKTOPOM, O3BOJISIET C/IeJIaTh
3aHATHE >XUBBIM M KpacoyHbIM. Ha kaueCTBEHHO HOBOM YPOBHE peaJsiu3yeTcsl MPUHIUI HATJISAJHOCTH 06y4e-
HUSI.

AHuManus, BuZieou3obpakeHre, 3BYK JleJIalOT U3y4yaeMble COOBITUS U SIBJIeHUs OoJiee HAIVISAAHBIMHY, a,
3HAYUT, U AOCTYNHBIMH, TAKUM 00pa30M NpeBpalias npouecc ob6ydeHus: B 60siee KOMGOPTHBIN AJIs1 yYEHHUKA.
Ucnosb3oBanue UKT Ha 3aHATUM T0O3BOJIET pallMOHAJIbHO OPraHU30BaTh paboyee BpeMs NpenojaBaTesisi U
CTY/IeHTOB Ha YPOKe, T.K. IPENoJaBaTe 0 He NOTpebyeTcsl NMcaTh Ha JJOCKE MeJIOM, OTBEPHYBIUIUCH OT CTY-
JIeHTOB, Pa3BeUIMBAThb UJIJIIOCTPALMU, MEHSTH IeMOHCTPUPYEMbIH MaTepHaJs U T.ZI. 3apaHee MO/ roToBJIeHHas
MHpOpMaL M K 3aHATHUIO MOSIBJISIETCS B HY?KHO BPEMs, B 3CTeTUYECKOU popMe, B 3apaHee MPOAYMaHHOM TEMIIE
¥ 06'beMe. BpeMs1, CIKOHOMJIEHHOE Ha 3aHATHH, MOXKET HUCII0JIb30BAThCA JIJ151 YBeJUYeHUs 06'beMa HHPOpMaLuu
WJIM TPEHUPOBOYHBIX yIIPAXKHEHHUH.

[Ipo6ieMo¥ ABJIAETCSA W CO3/JaHKE BUJIEONOCOOUH 0 TEXHOJIOTHSIM IPOU3BOJCTBA ay/AHU0 BUJEO NMPOAYK-
nuu. OgHOMY MpenosaBaTeJso CJI0XKHO CO3/1aTh HE06X0MMO€e KOJMYECTBO 3JIEKTPOHHBIX YPOKOB 110 HECKOJIb-
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KUM NpeJiMeTaM U Ha BCe KOJIMUECTBO TeM, BXOAAIMX B Kypc. [loaToMy Ha HalleM GpaKyJbTeTe Mbl CTapaeMcs
CO3/1aBaTh TaKHe YPOKHU C MOMOIIbIO HAIIMX CTYZIEHTOB, 33/laBasi UM B KAYeCTBE BbIMYCKHOU paboThI CO3/jaHUe
3JIEKTPOHHBIX MOCOOUIN UJIM BUJIE0 YPOKH, KOTOPbIE B MOCJIEAYIOIEM MPUTOASATCSA MPU 00YYEHUH CJIeYI0IINUX
MIOKOJIEHUU CTY/IEHTOB.

Kak/ib1ii rosi nepeji HAMU BILJIOTHYO CTOUT BONPOC MO CO3/JaHUI0 HOBBIX TE€M /1Sl BBIMYCKHBIX pabOT, a KaX-
Jlasl Takasi TeMa J]aeT TOJYOK B CO3/IJaHUU HOBBIX TEXHOJIOTHUM CO3/IaHUS ayAiu0 BUJIE0 MPOJYKIMU, HOBbIX Ha-
npaBJIeHUH pa3BUTUsS U 06y YEHUs CTYIEHTOB.

Ceilyac TeopeTHKU BBICHIET0 06pPAa30BaHUS CYUTAIOT, YTO TEPMUH «0Opa30BaTe /ibHble TEXHOJOTUU» CETO/I-
Hs He COBCeM ajiekBaTeH. Yalle, Kak MpaBUJIO, TOBOPAT 06 MHPOPMAIMOHHBIX TEXHOJIOTUSAX, O KOMIIBIOTEPHBIX
TEXHOJIOTHUSAX, Yy Th pexe — 0 KOMMYHHUKAIMOHHBIX TEXHOJIOTHUSIX, U COBCEM PEJIKO — 3TO YKe MpeJMeT Clely-
AJIbHBIX 06CYK/IeHUH — 06 ay/JUOBU3yaJIbHBIX TeXHOJIOTUSAX. [IpesicTaB/sieTCs HEO6X0JUMbIM pacCMaTPUBATD
WHpOpPMaLlMOHHbIE, KOMMYHHUKAI[UOHHbIE U ay/JUOBHU3yaJIbHbIe TEXHOJIOTUU B COBOKYIHOCTHU, KaK MOJYHMHEH-
Hble pelleHuI0 6oJiee BaXKHOM 3ajlayl — CO3/JJaHUI0 HOBOM 00pa3oBaTe/ibHOU cpejpbl, rfje HHGOpPMallMOHHbIE,
KOMMYHHKAIlMOHHbIE U ay[UOBHU3yaJIbHbIE TEXHOJIOTUY OPTaHUYHO BKJIIOYAIOTCS B y4e6HBIH Mpoliecc AJis pea-
JIN3AIlMU HOBBIX 00pa30BaTeNbHbIX MOJEJIe.

CerosiHsl mpo6GJsieMa 06pa30BaHUSA B 1eJIOM — 3TO Npo6JeMa He TeXHOJIOTUH, a YeJIOBEKa, Nperno/jaBaTeis,
KOTOPBIN MIPUXOJUT B ayAUTOPUI0. UMEHHO npenoiaBaTe b ABJASETCS CJAa0bIM 3BEHOM C TOYKHU 3peHUsI UHPOP-
MaIllMOHHbBIX TeXHOJIOTUH. KpoMe Toro, 60/IbIIMHCTBO U3 pab0TAaIOIIMX B By3aX CIIEIMaJMCTOB YacTO BOOGIIE He
HMMEIOT NeJaroru4eckoro o6pa3oBaHuUs.

B HallleM YHUBEPCUTETE 3TO CBA3aHO C HEO6XO0UMOCTbIO ClIeliMaIbHbIX 3HAHUH, TPEUMYI[eCTBOM e sIBJIs-
eTCsl U3yuyeHre UMeHHO MHGOPMAI[MOHHBIX U, B YaCTHOCTH, TeJIEBU3UOHHbBIX TEXHOJIOTUN. TO eCTh U CTY/IEHT H,
KOHEYHO, IIperno/iaBaTesib B 3TOH 06JIaCTH yKe MOJKOBaH.

Co3zaBast BUJIE0 U ay/IMO MPOAYKI[UIO HAIIK CTY/IEHTHI ZI0J>KHbI OCBOUTH IPUEMbI MOHTAKa U300paKeHUS U
3BYKa, 0CBOUTh NPHUEMbI ChbEMOK M 3ByKOBOT0 0popMJieHUs1. HayuuThcs paboTe ¢ My3bIKOU, HAUMHAS OT YMEHMU s
no/06paTh NOAXOASIIYI0O K MU300paXKEHHUI0 U, KOHYasl, YMEHUEM CO3/IaBaTh KaKHe- TO MeJIOJIMU B KOMIIbIOTEP-
HBIX IPOrpaMMax, KOTOPbIE Mbl N3y4aeM Ha HALIUX 3aHATHUSIX.

WUHTepecHBIM HaM KaXeTCs CO3/JaHKue BUAEOPAAa MO/ ONpe/ie/IeHHY0 MY3bIKY, 2 He HA060pOT, KaK 00bIYHO
ObIBAET, OZ0UPAETCH UM MULIETCSA My3blKa M0/ Y>Ke CMOHTHUPOBaHHOe U306pakeHue. 3/1eCh XKe Mbl CHayaJ1a
nosbupaeM MOHPABUBLIYIOCS MY3bIKY, @ 3aTeM NpeJICTaBJIsieM BU/JIe0 06pa3bl, HABESIHHbIE JJAHHBIM MY3blKaJlb-
HbIM IIpOU3Be/ieHue. [Ipy TaKoM croco6e Mbl MOJIHOCThIO 3aBUCHM, a2 3HAYUT U Pa3BUBaeM 06pa3HOE MbllllJIeHHE
CTY/IEHTOB.

06beJUHUTh TBOPUECTBO U TEXHUKY, TEXHOJIOTUU MPU CO3/JaHUU ayiU0 U BU/IEO0 MPOAYKIIMU Hallla 3a/ia4a.
3auHTEepecoBaTh CTY/[EHTOB TBOPYECTBOM, a CO3/[aBaTh ay/[M0 U BUJI€0 MPOAYKI[UIO, IPU HbIHEIIIHEM Pa3BUTHHU
TEXHUKH, MOXKHO YeM YTO/IHO, BIJIOTh JI0 INYHOTO TesiedoHa.

KoHe4HO, 0CBOUTH BCe 3TU JUCLHUIIJIIMHBI €3 KOMIIbIOTepa U NMPOrpaMM HeJMHEHHOr0 MOHTaXa OblJIO Obl
a6COJIIOTHO HEBO3MOHO.

[ToaTOMy rJiaBHOE BHUMaHHe B CUCTeMe 06Pa30BaHUs IOJI)KHO GbITH B IEPBYI0 0Yepe/ib HANPaBJIEHO Ha Te-
JlarOTUYECKY0 MO rOTOBKY Mperno/jaBaTesiei npeMeTHUKOB. COBMECTHUB IeJJaroruyeckoe o6pa3oBaHue U 06-
pa3oBaHUe B 06JIaCTHU HOBbIX MHGOPMAI[MOHHBIX TEXHOJIOTUN, MOXKHO Oy/ieT 06eCIedYUTh IPOPhIB B CO3JaHUU
HOBOU 06pa30oBaTebHOMN Cpeibl.
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INFORMATION MODEL FOR ARCHIVES
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In order to present the information models and algorithms for processing of archival documents, we introduce
some basic concepts.

Information model - object model presented in the form of information that describes essential for the
consideration of options and variables of the object, the connection between them, the inputs and outputs of the
object and allows by applying a model of information about changes of the input variables to simulate the possible
states of an object.

Archival documents - material carrier with fixed on it information, which has details that enable him to be

identified, and shall be kept because of the importance of these media and information for citizens, society and
state.

BEGIN
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Archival | elements of archival
documents documents

Systematization and
elassification of
documents
T
Scanning archival
documents and creat full - ADFT
ADEK text
|
Creat electron cataloguing
for archival documents
|
- -
Connect electron EK

cataloguing and database

of archival decuments ADFT

END

1- Block-scheme. Information medel of creat electron archive documents in archival institutions.
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Information model of exchange, collect and transmission of data in archival institutions
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2- Block-scheme. Information medel of exchange, collect and
transmission of data in archival institutions.
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The concepts of infological and datalogical data models were introduced by Langefors in a series of
publications starting in 1963. Infological data models represent information in ways that are supposed to be
similar to how people perceive the information (infological realm), without considering their final computer-
related representations (data- logical realm). The ideal situation for an information system designer is to have
a powerful infological data model that can be easily communicated between humans, and that there is a way to
perform a non-loss translation of this infological data model into the datalogical realm.

Infological data model

In the early theoretical work on infological data models, the concepts of object, property, relationship and time
were identified as basic. An elementary fact is in this framework represented as a triple (a collection of objects +
a property or relationship + time), called an elementary constellation.

Structured textual descriptions (natural language), formal logic (specification in for instance the logic-based
programming language Prolog) and other structural tech- niques (with visualisation through diagrams) have
been proposed as infological data models.

Structured textual descriptions can express things in a human readable format, but have severe limitations
when it comes to data structuring and formalisation for translation into the datalogical realm.

Logic has the advantage of being a formal description, having its roots in mathematics. It is therefore more
easily translated into the datalogical realm. A problem is that logic lacks mechanisms for efficient communication
of structure.

Diagrams have the advantage that they can show structure (relationships) in a human readable way (usually
as two-dimensional maps), and diagrams have therefore become very popular for “semantic” data modelling. A
problem with diagrams is that they can be difficult to translate into the datalogical realm, and there is a limit to
the amount of information that can be put into a diagram without making it difficult to comprehend.

Semantic data models introduce many useful methods for data structuring and abstraction, and constitute the
most interesting branch of infological data models for database modelling. In this chapter, the ER model and an
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EER model are described to give a background in high level data modelling.

Infological carry out data analysis and define objects. The purpose infological simulation - providing the
most natural for the human ways of collecting and presenting the information that is supposed to be stored in
the created database. Therefore infological need to build a data model similar to natural language (the latter
can not be used alone because of the complexity of computer word processing, and any ambiguity of natural
language). Define the main structural elements Infological model: Essentially, the connection between them and
their properties (attributes).

The analysis of documents flow in the organization of the following basic essence of the model have been
identified: the document and the employee. Special attention should be paid to the essence of "worker". Since
every employee can have different attitudes to the document, it is necessary to distinguish two subentity: the
sender and the recipient.

Consider the attributes of certain entities:

1. Document. It is the core essence of the system and has the following attributes:

e author (sender, recipient) of the document;

e the date of creation / sign the document;

e period of execution;

e importance;

e Status of implementation;

e atype;

e document file;

¢  Document the parent (this attribute is optional, is used to track the responses of the tree).

2. Worker. It is also the core essence.

e  Full Name;

e  unit;

e status within the division.
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IKOJIOTUK MAJAHHUAT BA AXBOPOT-KYTYBXOHA MYACCACAJIAPH

Maxmydoe Mupaiu Xaiidapoguy4
Myxammad an-Xopasmuii Homudaeu TowkeHm ax60pom mexHo/02us1apu yHugepcumemu
“Ax6opom-Kymyb6xoHa musumaapu” kagpedpacu doyeHmu

nedazozuka ¢aHiapu Hom300u

WHCOHUAT PUBOXKUHUHT X03UPIrd 60CKUYM/IA )KaMUAT Ba TaGMAaTHUHT ¥3apo MyHocabaTJapy cuécui map-
THUsJIAp, XaJKapo TALIKUJIOTJIAp, XyKyMatTjap, *axOH KaMOATUYUJWTHUHUHT KeHI JoupaJjiapd 3bTUOOPHUHU
TOo60pa KYNpOK y3ura TopTMoKAa. byHiall 3 bTUGOPHUHT Kydyalulid ¢paH Ba TEXHUKA TapaKKUETUHUHT 3KO-
JIOTUK OKMOaT/lapra KeHr KyJaMJIU WXKTUMOWH éHAAIYBUHUHT 3apypaTy 6uiaH 60FauKAUp. MabayMky, GpaH-
TeXHUKa UHKUJIOOUHUHT OKUOATIapy Ky )KUXaTAaH 6apya MaMJakKaTaap Y4yH yMYMUNAUD, aTPOd-MyXUTHU
MyxodasaJall, UJIMHAHM acocaHraH 3K0JIOTUs CHECATUHU UIJIA6 YUKUII MyaMMOJIapUHU XaJl 3THLI YMYMHUH-
COHMH éHJalIyBHU Taab KUJaAu. JKOJOTUK CHécaT Aeluaranja AaB/aTJapHUHT «TabuaT-KaMUAT» TUSUMU-
Jlary ¥3apo MyHocabaT/JapHU TapTH6ra COJIMIIHY 9HT KyJlail Ba caMapaJii aMaJira olMpuIlIra HyHaaTHpUIral
$ao/IMATHHY TYLIYHMOK, JIO3UM.

V36exucToH Pecny6/MKaCUHHUHT 3KOJIOTMK CHEcCAaTH — JlaBJaTHUHT TabMaTHU Myxodasa KMJIMII Ba Ta-
6uni pecypciapZaH okusaoHa ¢oijasaHum 6opacuaa oaub 60paéTraH UYKU Ba TalIKU GaoJUAT 3 aKCUHU
KypcaTMoKaa. KelluHru iunapza skos0rus Ba TabuaTHU Myxodasa aTull 6opacuaa YHIab KOHYHIap XaM/Ja
dbapMoiuIap 3’bJ0H KUJAUHAY, YIAPHUHT UXKPOCHU 6y Huva Yyopa-TaAbupJap 6eruaiaHau.

MabJIyMKH, 9KOJIOTUK MaZIAHUAT YMYMUHCOHUN MaJaHUATHUHT GUpP 6Yi1ard Xuco6aaHub, yMyMMaZaHUN
HopMaJjiapra TabyuaT GUJaH MYJOKOTHUHI aJ0XUJa KOUJAJapPUHU TapFUG ITUII XaMJa HHCOH Ba Ta6UAaTHUHT

y3apo MyHocabaTiapyja yMyMMaZaHUi HOpMaJapHU TapFU6 3TULIHU Talab KUJaagl. JKOJOTUK MaJJaHUAT - Oy
3KOJIOTHK GUJIMMJIAp Ba IMIAXC XapaKaTJapUHUHT YUFYHJIUTUAUD. IKOJOTUK MaJJaHUSTHU MAKJ/JaHTUPHULIA

3KOJIOTHK Ta'bJIMM Ba TapOUsl aCOCUH OMUJI XHCO6IaHaAU. YIIOY UIITapHU MOXUSTH UHCOH/A ¥3UHU 3KOJOT UK
TU3UMHUHT, TAOUAaTHUHT OUp 6y1aru Aeb XxucobJalld YHU acpall 3apypJIUrHHUA XUC 3TUIIHUHT IaKJAJaHTH-
puLaup.

JKOJIOTUK Ta'bJIUM Ba TAPOUSHUHT aCOCUHM MaKca/iu TabuaT 61M/IaH MHCOHHUHT y¥3apo MyHocabaTiapja Mab-
JiyM GUp KYHHUKMaJIlapH{, TerHULJIM GUJIMM Ba MaJlaKaJapHU WakJaaHTUpumaup. laXxcHU maK/JAJaHTUPUIL
MaKcajara MyHaJTUPUIITaH, TUSUMJIM XKapaéH Tap3uJa ouJja, Ta'bJUM Myaccacassapy WYHUHTEeK aXx00poT-Ky-
Ty6X0Ha MyaccacaJjapy, OMMaBUH ax00pOT BOCUTAJIapy, TaGMATHHU acpalll JaBjaT Ba KaMOATYWJIMK TalIKU-
JIOTJIApUHU Oupraavkaard ¢aoausaTuia OpKaau aMaJra olupuaaZu. JKoJOTUK TabJIUM Ba Tapbusjia oua,
Ta'bJIUM Myaccacajlapy Ba OMMaBHUM axGopoT BOCHTAJAPUHUHT €TaKYMJIHUK POJHUHU BTUPOP 3THULI 3apyp.
Em aByioara skosioruk TabauM Ba Tap6us 6epuil MypakKab, y30K aBOM 3Ta/JiUraH )apaéHup. Yiap TabuaTt
XaKHJary AacTjJabKy TacaBBypJIapHU 0/laT/a ¥3 ouacua oJlaiujiap Ba é1iapy yaFalrad capyu aTpod MyXUT
XaKHJary TacaBBypJiapy KeHras/ju, TabuaTra 60lKadyapoK Hasap Taliai 6ouiaiauaap.

WUnk émupaHok, 60s1a KaTTaJapHUHT TabuaTra OGyJiraH MyHocabaTHUHU KypaJH, 3UIUTAAHU, XUC KUJIAU.
KarTasapHuHr 6yHzai Tabcupy y3ayKcu3 AaBoM 3TaAu. OTa- OHaJJapHUHT aTpod-MyXUT TYFpUcuaaru Gpuk-
pJiapy, xapakaT Ba XoJ1aT/apy 60J1a1ap/a >KOHJIU TabuaTra 6y/iraH XypMaT XUCCUHU Tapousaaaju.

[lyHUHT y4yH XaM 0Ta-0HaJIap 9KOJIOTUK MacaJiajap XakKuJa o4 Ui TyyH4aJiapra ara 6yuiaapu Ba 6oJia
OHTH/Ja TAGMATHHU CeBULI TYUFYCHHMU MAK/JIAHTUPUILIAPH IAPT.

MakTab faBpU/a 9KOJOTUK Ta'bJIUM Ba TapOUs KeHraiuno, 60iu6 6opaau. YyHku cuHAaH TallKapy TaJ0up-
Jlap/ia TabuaTLIyHOCJUKKA JoUp 6uaumMaap 6epub 6opuianu. KeiuHpok aca MakTab JKyB KapaéHUJa 9K0J10-
TUK Ma’bJyMOTJIapHU 6epyBYU Ha3apui ¢paHsap YKUTHUIA OolLIaHaAu. X03UPrU NalTAa MakTabJsapja Tabuat
Myxodazacu 6yrya KEHI'POK OGUIMMJIap OJIMILITa MYJXKaJlJlaHTaH 9KOJOT UK Ta'bJMM aMaJira olupuaMoKaa. by
aca HadaKaT GUJIMM OJIMIITA, 6aJIKU IIaXCHUHT Ma'bJyM XyCYCUSTIapUHHU XaM Tapbusalra Xu3MaT Kuaau.

V36ekucton Pecny6nkacy “XaJsik TabJUMM BasUpJIMIH” TOMOHM/AH JapCauKaap, YKyB KylJaHManapy Ba
YKuTyBYMIapra "IkoJorus” GaHUHU YKUTUII O6Y i14a TaBCcUsIap, AACTypJap XaM uiiad Yyukuagu. lLlyHuHrek
Joumui paBuiia "T'yanap Ba Kyuiap 6aipamu”, "Tabuat keda, 6yryH, aptara”, "ToMmuyu cyB — XaéT *KUJaBacu",
"Jkosiorus 6yiuya UKTULOPJIU 6oJiaiap aHKyMaHU" Kabu Ky pUK TaHJIOBJIap Ba UJIMUNA-MeTOAUK KOHpepeHIU-
sJ1ap YTKa3uau6 KeJTMHMOK/a.

ByryHru kyHza oM Ba ypTa Maxcyc, kach xyHap YKyB MyaccacaJsapuza "Jkosorus” Ba "ATpodp-MyxXUTHU
Myxodaza Kuaui'" aHaapu YKUTUIMOKJA.

TabuaTHU Myxodasza KUJULl, é11apra 3K0JI0TUK, 3CTETUK, Ma'bHaBUN OUJIMMJIApUHU OepUlll OYTYHTU KYH-
HUHT Jl0/13ap6 MacaJsajapujiaH xucobsaHagu. By MacbyausaTau BasudaHu 6a)kapuilzia ax60poT-KyTyO6X0oHa
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MyaccacaJlapuHU XaM y3 JpHU MaBxKy[. AX60poT-KyTyOx0Ha MyaccacaJlapy ¥3ura xoc XyCcycusT/iapH, yjaapa
3KOoJIOTUsATa OU/JL afjlabUéTap Ba MabJyMOT 6a3aapuHU MaBXyAJUTH, ylapAaH BaKT yerapaJjaHMaraH xoJja
doiananum xamMmJa yuoy MmyaccacajapAa KUTOOX0HJ/Iap 6UJIaH sKKa, TYPYXJM Ba OMMaBUU UIJIall UMKOHHU-
ATJapy MaBXy/AJIMTH, yIapHUHT 60IIKa MyaccacaapAaH GapKuaup.

AX60opoT-KyTy6XOHa Myaccacajapu ¥3 ¢aosusATH OUJIAH 3KOJOTHUK TabJUM Ba TapOUs THU3UMHUHU
TyAgupagu. AX60poT-KyTy6XoHa Myaccacanapu ¥3 GpaoTusITUHU UXTUEPUNJINK Ba KU3UKUIIJIAP acOCU /1A Talll-
KHUJI 3TUO, 9KOJIOTMK TapFUOOT IOPUTHILLA, OMMaBUH ax60pOT BOCUTaJapy, UHTEpHeT caxudasapy, razeTa Ba
Ky pHaJlJap, paZMo Ba TeJleBU/leHHe OUJIaH ¥3apo XxaMKOpJIMK/ia aMaJira omupajumap.

Ax60poT-KyTy6XOHa Myaccacajapyd KUTOOXOHJIApHU, alHUKCA €1l KUTOOXOHJapHU 6aJUui, UIMHUK-0MMa-
6on afabuéTnap opkKasu, TabuaT TYFpPUCHJArU TacaBBypJiap Ba UJIMHUU Aajdjaap oJaMura oJub KHPULITa,
YHUHT 6eTakpop rys3a/J/IMKJapuHU Kypa ouauiuiapura épaam 6epasu. AX60poT-KyTyO6XoHa Myaccacajiapu
3KOJIOTUK TapOUsSHU aMaJira olmirpa 6opub, dakaT TabuaT Ba YyHU MyxXodasza KUJIUII XaKUJaru ajabruéTaapHu
TAapFUO6 KWW OUJIaH YeKJaHU6 KoJiMacAaH, 6ajKy élapra )aMUsaT TapaKKUETHUHUHT X03Upru 60cKu4KAa
3KO0JIOTUSI MyaMMOCH 3HT [10/13ap6 MaB3y 3KaHJUTMHU aHIIalIra xaM épJiaM 6epullu Kepak.

Ax60poT-KyTyb6x0Ha MyaccacaJsapy 1l KUTOOXOHap YpTacu/ia 9K0JIorusara ou/i UIJIapHU aMaJira Ol pHyIl
»KapaéHHu/ja yJapHU €Il Ba KUTOOXOHJIMK XYCyCUATIAapUHU 3’bTUOOPra OJIMLIIJIapU MYXUM aXaMUsITra arajup.
MacasiaH, KHYUK MaKTab émjaru yKyBuu (7-9 smap) TabMaTHUHT HUMa 3KaHJIWMTY XaKH/la aHUK TacaBBypra ara
3Mac, YYHKHW YHUHT TaxXpubacu KaM, TapakKypHu MaBXyM Ba 0JJaMHU U/IPOK 3THUIIHX Xa/IM yHYa PUBOKJIaHMaraH,
OUpPOK IIYHra KapaMacJaH YHUHT KaJbuja TabuaTra Myxab6aT yHFOTHUIL, YHUHT I'Y3aJJUTUHU XUC KUJa OU-
JIMIITA YpraTull Kepak. by émgaru KuTo6xoH1ap 6UJIH 0BO3 YHKApU6 JKUILIAp Ba pacMJIapHM TOMOILA KHUJIU LI
Kabu ULl makJaapuAaH GolalaHUIl MyXUM. YIapHU YKUJITaH Ba KypUJIraH KUTOGJIap TYPKYM HIJIap 6U1aH
Ky1u6 0116 60puULl Kepak.

10-11 sAwap YcnUpHUHJIAPHU KOHJIH )KOHCHU3 TAaOUATHUHT TYypPJIU-TyMaH IIaKJH, UHCOH Ba TAOMAaTHUHT §¥3apo
GOFIUKJIUTU TYFPUCUAATH KUTOOJAP KU3UKTUPAAU. LIIlyHUHT yuyH ynapra Tabuui G0UTUKJIAPHUHT XUJIMa-
XUJIJIUTY Ba YJIADHUHT UHCOH Xa€THU/Aaru ypuH, y éku 6y Tap3Aaru 3K0JIOTMK MyaMMoJlap XaKugaru KUTo6J1apHU
TaBCUA KUJIMILI MaKcaAra MyBopuK 6y1aAu. bosasap MHCOHHUHT Ma'bHaBUM XaéTH/ja TAOMaTHUHT aXaMUSTUHU
KaH4a 3pTa TylLIyHcaJap, YHra HUcbaTaH yitab Ba aXTUETKOPJIUK OUJIaH MyHOcabaTza 6y1aguiap.

12-13 ém - MaxXCHUHT Ka/iaJl MaKJ/AJaHUII JaBpu xucobaaHaau.By émgaruaap y4yH 3KoJoruk tTapous 10-
11 émivaap y4yH Kabu 6up xuazaa 6yaanu, 6Upok yaap épJamMuja Xaa KUJIUMHaAUral MaTepyasl aH4a Mypak-
KabJallTUpUIaAUd. AHUKCa caéxaT/ap, MHCOH TOMOHHU/AAH TapyuaT KOHYHUSTJApPUHU YpraHuaaéTraHzja ui-
MUU-OUIUILTA OUJI, UIMUN-6aUUN KUTOO MYXUM poJib YiHaW 6outaiad. “XaMMa HapcaHU OUJITUM KeJagu”,
“Tno6yc”, “KypyK/avkja Ba AeHTu3/4a” aJbMaHaxX/JAapy 6UJIaH UILJIAll KaTTa aXaMUAT Kach 3TaAu. YIapHU JOUMO
TapFfub 3Ta 6opUlll 60aTaPHU UIAMUK GUIUM 6EPYyBUYM KUTOOJApHU YKULITA YHAAN AU, YYHKU Oy TYJ1aMaJjapa
aKC 3TTUPHUJTAaH MyaMMOJIM MaTepuaJijap, TaXMUHJIap 1y énaru 6oaJapHUHT 3XTUEXKIapura xaBob 6epa-
[, yJIapHUHT capry3allT, POMaHTHUK KU3WKUIIJIAPUHU KOHAWPA/H, OJIAUTra IHTU/laH-IHI' M CaBOJIJIApHU KV U.
lllynuHrek 60s1a/lapHy Ma'bJIlyMOTHOMA HalllpJlIapy 6MJIaH TAHU LI TUPUILHY JaBOM 3TTUPHU LI 3apy p: “XalBoHJIap
onamu”, “Bostanap komycu”, “Em gexkon komycu”, “Em kumérap Komycu” Ba 6omkanap. By émaru 6o/1aapra
TaBCUA KMJIMHAETraH 6aJUMi acapJ/iap/ia MHCOHUSATHUHT TUHYJIMK YUYH, ep/ila YCUMJIMK Ba XalBOHOT IYHECH-
HU caKJab KOJIMUI YYYH Kypall XYKYKH aKCc 3TTUPUJIaAU. Yaap 6oJaapHu JIOKaij 6y IMacauKKa, 33TYJINKKa,
WHCOHUHJIMKKA YpraTaau.

14 émuMIapHUHT Y¥3Ura X0C XyCYCHUSITH HMIAaXCHUHT WXKTHMOUH KUXaTJaH BosAra eTUIIUAUD. Yaap GuJiaH
HIJIAll aHYa MypakkabJamagu. By émaru 6o/anapra 6epu/afural 3K0JOTUK TapOUSIHUHT Ma3MyHU Tabu-
aT Ba KaMUSATHUHT PUBOXJAHUII TapUXU OUJIAH OOFIUK OY/AraH MacajajapHU y3ura Kampad oJidill MYMKUH
.MacasaH: TabuUaT KOHYHJApUHUHT OUPJIaMYUJINTY; TaOUAT Ba YHard ”YHCOHHUHT GUpP OY TYHJIUTY; UHCOHHUHT
TabuaTra TabCUP KYPCAaTUIIMHUHT MOXUATH Ba YHUHT TUPUKYUJUTUHUHT TabUaTra GOFIUKJINUTH; 3KOJOTUK
MyaMMOJIApPHH XaJl 3TUIIHUHT X03UPI'd Ba MHCOHUSTHUHT KeJITYCH TapaKKUET yUyH aXaMUATH; Ba 601IKaJIap.

Ax60poT-KyTybx0Ha Myaccacajapd KUTOOXOHJIAapHU 3KOJIOTMK MaJJaHUATUHHU WAK/AJAaHTHPUILAA XUJIMa-
XWJI MU WakJajdapuiad GolganaHMoKAanap. Yaap KyprasmaaapuJaH TOPTUO KYPUK — TaHJIOBJAp TAIIKHJI
atumaup. Kyiuma ax6opoT-KyTy6XoHa Myaccacajapya 3KOJOTHUK HYHaaum 6yiunva TafbupJ/ap TallKdJ
3TULI OYHKYa HAMYHABUHM HII IIAKJJIapyU Ba TAXMUHUN MaB3yJap KeJTUPUJTAH.

Kyprasmanap: Kyprasma-neisax “TUpUK TaOBUAaTHUHT paHr-6apaHTr MyTaHOCUGIUTH

Bosasnap pacMJjiapu Ba TaGUUK MaTepuaJljiap/laH sicajraH 6ytwoMJap Kyprasmacu”.

“AxkoituboTaapHu spatuauiin’. Kyprasma - kypuk “TabuaT-uaxom maHb6au”.

Kyprasma-maciaxat  “Xap KaHJall MeBaHM IOBMacJaH eMa...., Kyprasma-guasor “Ep caitépacu”,
Kyprasma-kypuk “Ikosorusi. Uucon. Xamusat”, Kyprasma-suktoprsa “/lyHé kaTTa Ba paHr-6apanr”’, XoHaku
ycuMIMKIIap Kyprasma-akcnosusicud “ ['ynanap-tabuat 6esaru”, “JlopuxoHa oéruMus octuzaa’, “Tabuat akoii-
u6oTaapu”, Kyprasma-duxpiam “TabuaT GU3HUHT yMyMuil aycTumus”, Kyprasma-caéxar “Y36eKUCTOHHUHT
KYypUKXoHaapu 6yii1a6”, “MeHuHr rtopTuM”, “/IlyHé 6u3 6uan” pacMmiaap kyprasmacu. Kyprasma -crens “Kuunk
HuIaXapHUHT KaTTa MyaMMmoJiapu”. JlouMuit KUT06 Kyprasmacu “JKoJI0TUK KasieHgapy” . JlouMui akcnpecc-ax60-
pot cteHp “Tabuat. MHCcoH. )KaMu4T.

IOKopuaaru KkyprasmaJsap KUToO6X0OHJIap/ia BaTaHIapBapJIuK, QyKOPOJIUK MaXKOypHUATHUHU Ba TaOMAaTUMU3-

J
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ra 6o1Kavya HUTox OUJIaH KapallHU ypraTa/u.
Makcaaiu KoMIiekcau gactypJaap: “bus Ba Tabuat”; “9xosorus.MHcon. X Kamusat.“Amna Ep” ; “IlnaneTamMmus

», «

TO3aJIUTU-Kaa6uMu3 To3aaurugup”’; “Cenra Ba MeHra kepak 6y 3amMmun”.

Kusukum kay6aapu: “3xosor”, “Kura”, Iko/10ruK Tap6us MakTabu”, “YikamyHoc”.

Kusukui kay6ap YKyBYMIap YYYH KU3UKapJIU MAIIFYJI0TAap TALIKUJI KUIUO, UXTUPOYUIUK, KOHCTPYK-
TOPJIUK UCTEebJ0JJAaPUHU HAMOEH KUJIHUIIY, TabUaTra, ¥3 YJIKacura Myxab6aT YUFOTUIIM MYMKUH. KU3UKUII
KJAy6sap GaoJUATUHUHT ¥3Ura XOCJAUTU WIYHJAKHU, HadakaT yaapjia UCTebAOoAJU Gosasnap, 6ajku OGapya
UIITHEKMaHAIAp KaTHAIKULIIJIAPYU MYMKHH.

JKoJIOTUK XadTaTuKIap.

Ynap 6up KaH4a TaAbuUpJapfaH TallkuJ Tomafu. MacanaH, “AmHa Ep kyppacu” KUT06 KyprasmacupaH,
“Epsauk/apra Tosa njiaHeTa” HOMJIM 3KOJIOTUK MaJJaHUST Aapcy, “bu3 1y njiaHeTaja smaimMu3” HOMJIU MaTOYOT
MaKoJ1aJ1apy 3K0-0630pH Ba XOK030.

ApnabuétnapHu TaBcus pyixatu: “Tabuatgan corynuk oua”; “¥KoHaKOH TaGUAaTUHTHU caKJia”,

“Ep Kyppacuaaru KymHujaapumMus”.

BrossieTeHs “JkoJosorys Ba 3aMoH”. Xap yopak/a 4ol 3TULI MYMKHH. YH/Ia AHTU KUT06J1ap, MaTOyoTa 3'b-
JIOH KMJIMHTaH MaKoJiasap, afabuéTiapHu TaBCUs pYyHXaTaapH, KyTy6X0oHauYUIap Ba KUTOOXOHIAp YUYYH YCay-
6uit-6ub6Morpaduk uilIaHMasap 6epub 6opunagu. llynunraek “Oxkonorusa.Maganusat. JKaMusaT” HOMJIU rase-
Ta-KypHaJ MaKoJaJapyu KapTOTEeKAaCUHU IPUTHULI MaKcajra MyBoOOUKAUD.JJEKTPOH KaTaJsorga “Jkosorus”’
py6pHKacu axxpaTuaub, yHAa KyTyoxoHa ¢oHAUAA €KY OOIIKA KYTyOXOoHaIapAa MaBXy/[ Oyarad xyxKataap
XaKuJa Ma'bJyMOTJIap 6epub 6opuiagu.

XyJsioca Kuanb aiTraH/za, ax60poT-KyTyO6X0Ha MyaccacaJapuHUHT XaJKUMU3HU alHUKCA é11JIapHU 3K0JI0-
FUK Ma/JaHUATHHU WAKJINAaHTHPUII 6 iiM4a KaTTa MMKOHUSATIAPH MaBXKy/. YiIalMU3KH, 9KOJOTHK MajlaHH-
SITHU WAKJ/JJIAHTUPUII 6ViMYa amMaJira ouMpuaagural uiiap ax60poT-KyTy6xoHa Myaccacasapyd GpaoausiTu-
HUHT acOCUM UyHaMuLIapyuaaH 6Uupu 6116 KoJau.
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INTPUMEHEHUWE KOHIEIIINHU ARIS B IIPEITPOEKTHOM UCCJIEAOBAHHUHA
OB'BEKTA HA CO3JAHUE NH®OPMALIMOHHbBIX CUCTEM

XyHdubaee A6dypaxmaH Maaukosuu
KaHOudam mexHu4eckux Hayk, npenodasamess

TaWKeHmCKozoyHueepcumema UH(ﬁOpMCIL{LlOHHle mexHos102utl

B daHHOll cmambe onucwlgaromcsl poab U mecmo cmaduu npednpoekmHoz20 ucc.1edosaHusi o6sekma asmo-
mamusayuu Ha co30aHue UHPOPMAYUOHHbBIX CUCMeM U nNpuMeHeHue Ha 3moll cmaduu KoHyenyuu Apxumekmypbl
HnmezpuposarHbix HH@opmayuoHHbix Cucmem (ARIS).

B HacTosi1lee BpeMsi B Y36eKHCTaHe aKTyaJbHOCTb pa3pabOTKU U BHeApPeHUs] UHQOPMAIUOHHBIX CUCTEM
BO3pOCJIa /10 UCTOPHUUYECKOT0 NMUKA, KOTopasl l0Ka3blBaeTcs 6OJbLUIMM CIIMCKOM IJIAHUPYEMbIX U pealu3yeMbIX
MPOEKTOB B paMKaXxX MpoeKTa “JJeKTPOHHOEe MPAaBUTENbCTBO” (Www.egovernment.uz). [Ipouecc co3jaHust uH-
dopmanvonHbix cucteM yperynaupyercsa [OCTom 0'zDst 1986: 2010 “UHdopMaLiMOHHBIE CUCTEMBIL. DTAIbI CO3-
nanus” [1]. CornacHo ganHomy 'OCTy co3panus 0604 HHGOPMALLMOHHON CUCTEMbI HAUMHAETCS C BaXKHOTO
3Tamna - CO3/JaHUs MPeIIPOEKTHOTO AOKyMeHTa “TeXHUKOo-3KOHOMHUYecKoe o6ocHoBaHue (TI0)» Ha co3paHue
“HGOPMaAIMOHHOHU CUCTEMBI”.

TmwaTtesnbHOE, OCHOBaTebHOE co3/aHue TIO npenonpesiesiseT Ka4UeCTBO MPOIECCOB pa3paboOTKU U BHeJpe-
HUS UHQOPMAIIMOHHON CUCTEMBI, T.€. 06JieryaeT Mpoljecc pa3paboTKU U NOBbIAeT 3P PEeKTUBHOCTD IKCIIya-
Tallud MHPOPMALLMOHHBIX CUCTEM.

Jnst paspa6oTku TO0O Heo6X0AMMO aHAJNIU3UPOBATH CYLECTBYIOIIME GU3HEC-TIPOLECCH, JOKYMEHTOO60POT,
MaTepHasbHble U MHPOPMALMOHHbIe IIOTOKM Ha 06'beKTe aBTOMaTu3aluu. OpraHu3yTCcsa UCCJeoBaTe b-
CKHe paboThl HAa 00'beKTe NPHBJIEYEHHEM CIlel|HaTUCTOB-aHAJUTHUKOB. YKa3aHUsl 10 aHaJU3y GUM3Hec-polec-
COB MPUBOASATCS B HOPMAaTUBHBIX JJOKyMeHTax (Hanpumep, B P/l 50-34.698-90. ABToMaTU3UPOBAaHHbIE CUCTE-
Mbl. Tpe6GoBaHUS K COJIEPKAHUIO JOKYMEHTOB) [2], HO B HUX He MPUBOJATCS pEKOMEH/JalluU M0 MPUMeHEeHHUI0
Cpe/CTB U TEXHOJIOTUH J1J151 NOBbILIeHUS 3G PEKTUBHOCTH pabOT aHAJUTUKOB B 3TOM IIpoLiecce.

OnpepiesieHue OpraHU3alMOHHBIX, METO/I0JOTMUYECKUX, TEXHUKO-TEXHOJIOIHUYeCKUX HEeJJOCTAaTKOB B Cylile-
CTBYIOLUX GU3HEC-TIpolieccax U BbIpaboTKa Mpe/loXKeHUH 110 UX yCTPAaHEHUIO SIBJISeTCS OCHOBHBIM IYHKTOM B
OoT4YeTe 10 pe3yJbTaTaM MPOBeJeHUS UCCaeJoBaHUSA /s pa3paboTku TI0. UMEHHO OTCYyTCTBUE JAHHOIO MYH-
KTa BO MHOT'HX CJIy4asiX OCTaBJIsIeT 0/, COMHeHHEM 3dpPeKTUBHOCTD IIPOEKTA B I1€JI0M.

J1s npoBeieHUs aHA/IM3a CHavaJla He06X0JMMO ONKUCcaTh OGM3HeC-IIPOLeCChl U CBSI3U MeX/y HUMH, T.e. CO3-
JlaeTcsl MoJieslb JlesiTeJIbHOCTH o6'bekTa [3]. Ucnosb30BaHMe MHOXECTBA MeTO/0B JJisl ONMCaHUs peaJbHbIX
CUTyalluH AesATeJSbHOCTU 00'bEeKTA TPeOyeT BIPAOOTKH CTAHAAPTU3UPOBAHHYI0 KOHIENIUIO (ApXUTEKTYPY)
NpUMeHeHHUs B CO3/laHUU UHPOPMALMOHHBIX CUCTEM.

OnHOM M3 TaKUX KOHLENUUN sABJseTcs — ApxuTekTypa UHTerpupoBaHHbix MHPopManuoHHbix CucteMm —
ARIS (Architecture of Integrated Information Systems), pazpa6oTanHas npod. llleepom [4]. 3Ta KoHIENIUA UMe-
eT JiBa OCHOBHBIX IPEUMYI[eCTBa:

e [03BOJISIET BbIOPATh MEeTO/Ibl U MHTEIPUPOBATh UX, ONMPAsICh HA OCHOBHbIE 0COGEHHOCTH MOJeIupye-

MOTO0 00bEKTa;

e CJHYXUT 6a30H /AJ1g yIIpaBJIEHUS CJI0KHBIMU IPOEKTAMHU, IOCKOJIbKY 6/1aroZiapsi CTpyKTYPHbIM 3JIeMeH-
TaM COJIeP>KUT BCTPOEHHbIe MOJleJIU NpoLeAyD /sl pa3paboTKHU UHTErpUPOBaHHbIX MHPOPMaLMOHHBIX
CUCTEM.

[lepBBI} mar Npu Co3JaHUU apXUTEKTYPbl COCTOUT B pa3paboTKe MoJjesud GHU3HeC-poliecca, ONHChIBal0-
el Bce ero ocHoBHble GyHKLUU. [loyyeHHas TaKUM 06pa3oM upe3BbIYaWHO CJIOKHAs MOJeJb pa3/leuTCs
Ha M0 MO/ieJI1, UJIM TUIIbI MOJieJiel, B COOTBETCTBUU C TUIIAMU NPeJiCTaBJeHUN. DTO NO3BOJISIET CYIeCTBEHHO
CHU3UTD CTeNeHb ee CJA0XKHOCTU. CoZilepKUMoe TUIIOB MoJieslell MOXKeT ObITh ONMCAaHO MeTOJaMHu, IpeiHa3Ha-
YeHHBbIMHU /IJ1s1 KOHKPEeTHOTO THMa NpeJcTaB/eHUsl. MHOro4Muc/eHHble B3aUMOCBA3U MeX/Ay TUIIaMU MoJieJielt
IIpY 3TOM He YUUTBIBAIOTCS.

BTophIM 110/1X0/10M, yMEHbILAIIUM CJI0XKHOCTb MO/le 1M GU3HeC-TIPOILeCcca, ABJsSeTCSA aHaIU3 KaXK/A0ro THIIa
Mo/ieslell Ha pa3JIMYHbIX YPOBHSAX. B COOTBETCTBUM C KOHIeNLMeH MOJle/IU KU3HEHHOI 0 LIMKJIa pa3/JIMyHble Me-
TO/bl ONIMUCAaHUS HHPOPMALMOHHBIX CUCTEM AUPPepeHIIUPYIOTCS 10 CTENEeHU UX 6JIM30CTHU K UHPOpPMaAIUOH-
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HbIM TEXHOJIOTUSM. ITO rapaHTUPYET 11eJIOCTHOCTb ONMMCAHUS Ha BCeX 3TaNax, HauMHas oT Npo6JieM ynpasJie-
HUS1 GU3HECOM /10 TeEXHUYEeCKOH peasu3aliii MHPOPMALLMOHHON CUCTEMBI.

ApxuTtekTypa ARIS co3naeT ocHOBY AJis pa3paboTKK M ONTUMHU3AL UM UHTErpUPOBaHHBIX UHGOPMAIUOH-
HBIX CUCTEM, a TaK)Ke JIJIs1 ONIMCAHUS UX peasn3aliu.

Bri6op ypoBHel ¥ TUNIOB onucaHui popMupyeT apxuTeKTypy ARIS, koTopas ucnosib3yeTcs B KaueCcTBe MO-
JleJIv 1J1s1 TIOCTPOEHMUsI IIPOLeCCOB, CBI3aHHBIX C yIIpaBJeHHeM OM3HeCOM, UX aHaJ/IM3a U OLleHKH.

B apxuTekType ARIS ucnosbsyercs 4 Buga Mmoziesniu (MoJieJib peCypcoB, OpraHU3alMOHHAasA Mo/Jiesb, QyHK-
IIMOHaJIbHas MoJieJib, ”HQOpMalMOHHas MoJiesb). Ha pucyHKe nprBeieHbl MO/JIeJIH JIJ151 Ipoliecca BbINOJHEHUS
3aKasa B OMO/IMOTEKaX.

B3anMocCBsI3M NpoLEecCOB NMPeJCTAaBASAITCS B KOMIAKTHOM BUJe € nmoMolblo guarpamMm (PCDs), koTopble
TaK>Xe MO03BOJISIIOT OMUChIBAaTh UHPOPMAIMOHHBIE cUcTeMbl. /luarpamma tuna PCDs (Process Chain Diagram)
- 3TO JUarpaMMa LieoYKH Npoliecca, MJU IpoCcTo JuarpaMma npouecca. B zuarpamMmme storo Tuma nenoyka (rmo-
cJle/loBaTeJbHOCTD WaroB/QyHKIMI) npolecca oTo6pakaeTcs B BUJie 3aMKHYTOro ukJja. OThe/IbHble THUIIBI
Mo/ieJiel GU3Hec-TpoLeccoB (OpraHU3allMOHHAs MO/JieJb, MOJle b IAHHBIX, PYHKIMOHAJbHas MO/Jle/ib U MOJleJIb
pecypcoB) U UX B3aMMOCBSI3U BbIpa)kaloTcsl 60Jiee OTUETINBO.

B npuBeseHHoM npumepe (puc.l) cOGBITUSAMU BCTYMAIOT: «N0/AY4YeH 3aKa3», «88edeH 3aKas», «3akas obpabo-
MaH», «3aKa3 8bINOJHEH», a 8 Kayecmae PyHKYUSAMU: «gecmu 3aKas», «06pabomams 3aKas», «0ocmasums 3aKas».

DyHKIMA «BeCTH 3aKa3» UHUIMUPYeTCs COObITHEM «3aKa3 NoJydeH» B pesynbTaTe BbIIOJHEHUS 3TOU
bYHKLIMY TPOUCXOAUT COOBITHE «3aKa3 BBeJJeH», KOTOpPOe B CBOIO 04epe/ib UHUIIMUPYET CJey oMy QyHKIHIO
«006paboTaTh 3aKa3». JTO OTHOLIEHHE MeX/AY COObITUAMU U QYHKLUAMHU COCTABJISET NPOLe[ypPHYIO OC/e/0-
BaTeJIbHOCTb QYHKIUHN KaK JJOTMYECKYIO Ie[I0YKY cOObITUM. Jloruyeckas B3aUM03aBUCHMOCTb BO3MOXHBIX TO-
YyeK BeTBJIEHUS U LIUKJIOB [IOTOKA YNpaBJIeHUs] MOXeT ObITh BbIpa)keHa NOCpeJICTBOM JIOTUYECKUX oNlepaluil
(and, or, not), cBsi3pIBaOIIUX GYHKIIUU U COOBITHUS.
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3akasza

3aka3 knMeHTa
nocTynun
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[ [

Puc.1. MoaeJ v B Iponecce BhINOJTHEHH S 3aKa3a B GUG/IMOTEKAX.

Bxo/iHble U BBIXOJIHbIE JaHHbIe JJ1s1 QYHKIHUH, MOXXHO NI0OKa3aTh B BU/ie KJIacCTepOB JJaHHbIX. BXo/HbIE aH-
Hble /i1 QYHKIUHU «06paboTaTh 3aKa3» - 3TO «JIaHHbIe 3aKa3a»; FeHepUpyeMble BbIXO/[Hble JIaHHbIEe — «3aKas3
KJIMEHTa».

[Ipy onuvcaHUM HAaYaJIbHOW CUTYaLMU JHarpaMMbl MPOLECCOB CO3JJaK0TCsI C OTHOCUTEJbHO BBICOKUM YPOB-
HeM 060061eHus (6e3 geTanusdanuu). [loCKOJbKY 3THU JUAarpaMMbl HCIOJIb3YIOTCS IMITABHBIM 06pa3oM JIJIsl OTO-
Opa’keHHs] B3aUMOCBsi3el Bcex KOMIOHeHTOB ARIS (Mozesiell pa3/IMuHbBIX THUIOB), OHU CJIYKAaT OCHOBOH AJis
co3aaHusd ynpasJasouieit mogenu ARIS. [Ipu co3ganuu ynpaBasoiied MoJeJIu UCIO0JIb3YIOTCSA He TOJIbKO Jua-
rpaMMbl NpoOLecca, HO U JUarpaMMbl IIeN0YKHU Npolecca, ynpasiaseMmoro coobiTusiMu (EPCs - Event-driven
Process Chain). C TouKH 3peHHUs MOJI€JIMPOBAHUsI COBBITUHHbBIE IMarpaMMbl POLECCOB TAKKe M0JIe3Hbl, KaK U
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NpOCThIe AUArpaMMbl IPOLECCOB.
JlekoMno3unus GU3Hec-poLecca Ha OTAeJIbHbIe TUIbI MOJeJied yMeHbIIaeT CTENEHb €ro CJ0XKHOCTH 3a
CYeT UCKJIIOYEHHUS U3 PACCMOTPEHHUSI B3aUMOCBSI3ed MeX /4y KOMIIOHEHTAMU IIPOLecca, OTHOCSALIUXCS K JPyTo-
MYy TUIY MOJeJen.
J1s1 KaxkZoro 6U3HeC-Ipolecca onpesessiloTcs 6U3Hec-poJib U BiajeJiel] npouecca. busHec-posib - oTBeT-
CTBEHHOCTb IIepCOHAJIa 32 UCHIOJIHEHHE QYHKIMHU, OTIepaljUH UJIK OTBETCTBEHHOCTD N0 pa3iesieHHs 32 UCIIOJI-
HeHUe npolecca. Biagenern npouecca - JIUL0 WM TPYINA JUL, OTBeYaKllye 32 UCIIOJTHEHHE IPollecca U UMelo-
1€ MOJTHOMOYH I Ha U3MEHEHHUE €ro C I1eJIbI0 YCOBEPILEHCTBOBAHUS.
OnucaHue 6U3Hec-polecca A0 4-ypoBHs (T.e. JeKOMIO3UIMs 10 HUXKHETO YPOBHS) onpejeisieT aTpuby-
ThI IOKa3aTeJsied 06'beKkTa. OGbIYHO 3TO ONUCAHUE JOCTATOYHO JJIsl ONpeJiesIeHUs CTPYKTYPhl 6a3bl JaHHBIX 06
00'bEKTE.
BoJsiee feTasbHOE onMcaHue GU3HEC-TIPOLECCca O3BOJISET:
¢ OmnpegesieHNe CXOXKUX UJIU [y GJIMPOBAaHHBIX IPOLECCOB (HAIPUMED, B IBYX OTZEJIaX BbINOJHIETCS O U-
HaKoBasl onepanus);

e OmnpejeJieHHe Y3JI0BBIX IPOLLECCOB, aBTOMATHU3aL Ui KOTOPBIX IPUHOCUT HAUOOIbIINHI 3 eKT;

¢ [lpUOpPUTETHOCTb aBTOMATU3UPYEMbIX IPOLECCOB (Ha OCHOBE aHAJIM3a POLECCOB BbIpaGaThIBaeTCs pe-
KOMeHalus 06 ouepeJHOCTH aBTOMATHU3aL U H);

¢ JlocTpoeHue aJrOpUTMOB aBTOMATH3ALUH NIPOLLECCa;

e OmnpegesieHHe CTPYKTYPbI 6a3bl JAHHBIX 00'bEKTA.

[IpakTHKa MOKa3bIBAET JJI51 ONUCAHUSA GU3HEC-TIPOLLECCOB 6UGINOTEKH HE06X0AUMO 10 Thicsiyn PCDs.

Pazpa6oTanHble PCDs 6u3Hec-IpoueccoB 06'beKTa aBTOMATU3AL MY, [10JI€3HO HE TOJIbKO JJIs CHELUAJIMCTOB,
3aHUMAKLIMXCS aBTOMaTHU3alMel, HO ¥ YIIpaBJIeHYeCKoro nepcoHasa o6'bekTa. Ha ocHoBe aHasM3a aToit MoJie-
JIM 6U3HeC-NPOLeCcCOB PYKOBOCTBO OPraHM3al i1 MOTYT Y3HATh 00 «y3KHUX MeCTaX» CBOEro 06'beKTa, IPUHAB
COOTBETCTBYIOLIME MePbl, MOI'y T NIOJy4YaThb 3PP eKT, faxe 6e3 BHeJpeHUsI HHPOPMALlUOHHBIX CUCTEM.
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ATPUBYTHI IIOTOKA

Lllokupoe LllodmoH Llotiumosuy
Accucmenum, TYUT

ATpubyTHI polecca cosepkaT HHPOpPMaL IO, KOTOpPasi ONMUCHIBAET MPOLECC JIJIs1 OTePAL{MOHHON CUCTEMBI.
OnepanMoHHasi CUCTEMA HCII0JIb3YeT 3Ty HHPOPMALMIO [J1s1 yIpaBJeHHs NpoLeccaMy, a TaKXKe JJisl TOro, 4To-
6Bl OT/IMYATD OJJMH Npolecc oT pyroro. [Ipomnecc cOBMECTHO UCNOIb3YET CO CBOUMH IOTOKAMHU NPAKTUYECKHU
BCe, BKJII0Yasl pecypcChl U TepeMeHHble cpe/ibl. Pa3iesbl JaHHBIX, pa3/ies IporpaMMHOr0 KoJia U BCE PeCyPChI
CBsI3aHBI C POLECCOM, a HE C TIOTOKAaMH. Bce, YTO HY»KHO /11 QYHKIIMOHUPOBAHHUS MOTOKA, ONPE/eISIeTCs U
npeJoCTaBIsIeTCs IpoleccoM. [IOTOKH e OTIMYalTCSA OAWH OT APYTOTo UAeHTUPUKAIMOHHBIM HOMepoM (id),
HabopOM PErucTpoB, ONpeeIsIIUX COCTOSTHUE NOTOKA, ero IPUOPUTETOM U CTEKOM. UMEeHHO 3TH aTpUGy ThI
bopMUPYIOT YHUKAJBHOCTD KaXXJ0r0 NOTOKa. Kak ¥ mpu Mco/ib30BaHUH MPOLECCOB, UHPOPMAILMs O MOTOKAX
XPaHUTCSA B CTPYKTYPax JaHHBIX U BO3BpalaeTcss QyHKIUSIMH, 0/ /lepPKUBAEMbIMHU ONlepPaliMOHHON CUCTEMOH.
Hanpumep, yacTb nHOpPMaALMU O MOTOKE COAEPKUTCA B CTPYKType, UMEeHYeMOW HHPOPMALLUOHHBIM 6JIOKOM
MOTOKA, KOTOPBIX CO3/1a€TCs BMECTE C TOTOKOM.

UpenTudukanmoHHblil HoMep (id) moToKa — 3TO YHUKaJIbHOE 3HAYEHHE, KOTOPOe UJIeHTUPUIIUPYET Kax-
JIbIF [TOTOK BO BpeMsl ero CyIiecTBOBaHU B mpolecce. [I[puopuTeT noToka onpe/essieT, KAKMUM IOTOKaM Ipe/io-
CTaBJIEH NPUBUJIETHPOBAHHBIM JOCTYN K NPOLECCOPY B BhIZieIeHHOE BpeMs. [1o cocTOsIHMEM MOTOKA MOHHUMa-
I0TCS YCJIOBHS], B KOTOPBIX OH pe6bIBaeT B JID60W MOMeHT BpeMeHU. Habop perucTpos Jjis1 MOTOKA BKJIIOYAET
NpPOrpaMMHBIN CYETYHK U yKasaTeJb cTeKa. [[porpaMMHBIN CYETYMK COAEPIKHUT aipeC HHCTPYKLUH, KOTOPYIO
MOTOK /JJ0JI’)KEH BBINIOJIHUTD, 4 YKa3aTeJIb CTeKa CChIJIAeTCS HAa BEPIIMHY CTeKa MOTOKa.

Bu6snoTeka notokoB POSIX onpesesisieT 06 beKT aTpUOYTOB IOTOKA, UHKAICYJIUPYIOLUUH CBOMCTBA IIOTOKA,
K KOTOPBIM €0 CO3/jaTesb MOKET MOJYYUTh JOCTYH U MOoAUPULMPOBATh UX. O6bEKT aTpUOYy TOB OTOKA OIpe-
JleJIsieT CJIeiyIole KOMIIOHEHThI:

¢ 06J1aCTh BUJTUMOCTUY;

e pa3Mep CTEKa;

e a/ipec CTeKa;

e IPUOPUTET;

* COCTOSIHUE;

e CTpaTerus NJaHUPOBAHUS U apaMeTPBbl.

06 beKT aTpUOY TOB NOTOKA MOXKET OBITH CBSI3aH C OZJHUM MJIM HECKOJIbKMMH NOTOKaMu. [Ip1 MCcTI0/Ib30BaHUU
3TOro 06'beKTa NOBeJEHNE IOTOKA UJIM IPYNIIbI IOTOKOB ompefesseTcs npodueM. Bce moToku, KoTopble Hc-
MOJIb3YIOT 00'bEKT aTPpUBY TOB, IPUOGPETAIOT BCE CBOKWCTBA, ONpe/ieieHHble 3TUM 06'beKTOM. Ha puc. 4.3 mokasa-
HbI aTPUOY ThI, CBSI3aHHBIE C KA AbIM TOTOKOM. Kak BuiuTe, 06a notoka (A u B) pasgesisitoT 06'beKT aTpUbyTOB,
HO OHM O/ JIEP>KMBAIOT CBOU OT/e/IbHble UeHTUPUKAIIMOHHbIE HOMePa U Ha60pbI perucTpoB. [locse Toro Kak
06'beKT aTpUOyTOB CO3/IaH M MHUIMAJIU3UPOBAH, €r0 MOXHO HCII0JIb30BATh B JIIOOBIX 00palleHUAX K QYHKIIUSAM
co3/iaHus MOTOKOB. CJie/loBaTENbHO, MOKHO CO3/1aTh IPYIINY IIOTOKOB, KOTOPBIE OYAYyT UMETh «MaJIbIH CTEK U
HU3KUU MPUOPUTET» UJIHU «BOJIBIION CTEK, BHICOKUW NPUOPUTET U COCTOSTHUE OTKpenJieHus». OTKpenJieHHbIH
(detached) noTok — 3TO MOTOK, KOTOPBHIA HE CHHXPOHHU3UPOBAH C [PyTrMMH NOTOKaMHU B nporecce. UHavye roso-
psl, He CYLeCTBYeT MOTOKOB, KOTOPbIE GBI 0’KU/JAJIM 10 TEX MOP, MOKA 3aBEPUIMT BhINOJHEHUE OTKPENJIEHHbIH
noTok. CjieloBaTeNbHO, €CJIN YK TAKOH NMOTOK CYIECTBYET, TO ero pecypchl (a UMeHHO id moToka) HeMeJIEHHO
INPUHUMAIOTCS Ha MOBTOPHOE HCNoJib30BaHue. [8] [/l yCTAaHOBKM M CYUTHIBAHUS 3HAYEHUW 3TUX aTPUOYTOB
IpeAyCMOTPEHBI ClleliMajibHble MeTO/AbI. [locsie co3/jaHr s TOTOKA ero aTpruby Thl HeJIb351 U3MEHHUTH [10 TEX IOP,
IIOKA OH CYLIECTBYET.

ATpubyT 06J1aCTH BUAMMOCTH ONHUCHIBAET, C KAKUMH NOTOKaMH KOHKPETHBIH MOTOK KOHKYpPUPYET 3a 06-
JlaJlaHde CUCTEMHBIMU pecypcaMu. [I0TOKM comepHHUYAIOT 3a pecypchl B paMKax /JIByX o6JsiacTell BUAUMOCTH:
nporecca (I0OTOKH 0JJHOTO NPOIecca) U CUCTEMBI (BCe MOTOKHU B cucTeMe). KOHKypeHIMsl TOTOKOB B NpeJiesax
O/IHOTO M TOTr'0 K€ Mpoljecca MPOUCXOAUT 3a JJeCKPUNTOPbI GaNOB, a KOHKYPEHLUs IOTOKOB B MaclITabe BCer
CHUCTEMBI — 3a PeCypPChl, KOTOPbIE BbIJEAAITCSI CUCTEMON (HanpuMep, peasibHas naMsTh). [loToku conepHuya-
IOT C IOTOKaMH, KOTOpPble UMEIOT 06/1aCTh BUAMMOCTH NPOLecca, U NOTOKaMH U3 IPYTHUX IIPOLECCOB 32 UCIO0JIb-
30BaHMeE NPOIECCOpa B 3aBUCUMOCTH OT COCTA3aTEJTbHOI0 peXrUMa U 06s1acTe BblJieJIeHUs1 pecypcoB (Habopa
npoueccopoB). [IoTok, 06/1aAa0IIHUI CUCTEMHON 006JIaCThI0 BUAUMOCTH, OYAET 06CIYKUBATHCS C YIETOM €ro
IPHUOPHUTETA U CTPATETUH IJIAHUPOBAHU S, KOTOpas AEHCTBYET [/ BCEX TOTOKOB B MaclITabe BCEH CUCTEMBI.
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KAK HA C++ BbIIIOJIHUTD INAPAJIIE/IbHBIE MATEMATUYECKHE
BbIYUCJ/IEHUA?

Llokupoe lllodmoH Lllotiumosuy
Accucmenum, TYUT

[lapaJiyiesbHBbIE BbIYMCJIEHUS — CIOCOO6 OpraHM3alUM KOMIIbIOTEPHBIX BBIYMCJIEHUH, IPU KOTOPOM Ipo-
rpaMMbl pa3pabaTbiBalOTCs Kak HAab0Op B3aMMOJENCTBYIOLUX BBIYMCJUTENbHBIX NPOLECCOB, paboTaIUX
napaJijiesbHo (0fHOBpeMeHHO). TepMUH OXBaTbhlBaeT COBOKYNMHOCTb BONPOCOB NapaJijesn3Ma B IporpaMMu-
pOBaHMHY, a TaKxKe co3JaHue 3 PeKTUBHO JeHCTBYOUIMX alllapaTHbIX peanu3anuil. CylecTBYOT pa3u4yHble
croco6bl peasn3aluMy NMapaJjesbHbIX BblUMCAeHUH. HanpuMep, Kax/blil BBIYUCIUTENBHBINA NPOLECC MOXKET
ObITb peasiM30BaH B BU/Jle Npoliecca ONepalMOHHON CHUCTeMBbl, TGO e BbIYHCJIUTEbHbIe MPOLLECChl MOTYT
IpesACTaBAATb CO60M HaGOp MOTOKOB BBINOJIHEHUS BHYTpH ofHoro npotecca OC. [TapasiesnbHble IPOrpaMMbl
MOTyT GU3UYECKH UCTIOJIHATHCSA JIM60 MoCceloBaTeIbHO Ha eIMHCTBEHHOM IIpolieccope — nepeMeskas 1o oJe-
pe/iy aru BbINOJHEHUS KaX/J0r0 BBIYUCIUTENBHOI0 NIpoLecca, IM60 napaJijelbHO — BblJieI55 KaXKJ0MY Bbl-
YUCJUTEJbHOMY IIPOLEeCCY OJUH UM HECKOJIBKO NIPOLLeCCOPOB.

OcHOBHa# CJI0KHOCTb IPU NPOEKTHPOBAHUH NTapaJljiebHbIX IPOrpaMM — 06ecreduThb IPaBUJIbHYIO TOCIe-
Jl0BaTeJIbHOCTb B3aUMO/JeMCTBUN MeX/ly Pa3JMYHBIMU BbIYHUCIAUTENbHBIMU NIPOLieCCAMH, @ TAKKe KOOpJHHa-
IIMI0 PeCypCOoB, pa3/iessieMbIX MeX /4y NpoleccaMu.

Y MeHs ecTb yncsa ot 1 10 18446744073709551615. U gu1s1 KaXK40ro YMCJIa BIYUCISETCS OCTATOK OT JieJie-
HUs. Ho BbIUMC/IEHUsI N0Jy4Yal0TCAa 6€CKOHEYHBIMU, MHe CKa3aJ/iy, UYTO HYKHO /leJIaTb B HECKOJIBKO NOTOKOB U
ToTJia 6yZieT BCe NapaJijieJIbHO, HO 51 He IOHUMalo KaK 3To.

[Tony4yeHnue npoctoro yucaa 100%. [lepsbie 500 npocThIX YKces 0 Tabsule Nporoxsa, orseT Toxe 100%.
HMcxo[s U3 rOTOBBIX aJITOPUTMOB (TaK KaK BepOSITHOCTHbIE UCIIOJIb30BATh HEJb35).

#include <iostream>

#include <biginteger.cpp>

using namespace std;

int main(int argc, char *argv[]) {

char *text ="274876858367";

Biglnteger n(text), k, q;

fMmM%2==0|n==1){
cout << "4yucJ0 He sABJseTcs NpocThIM" << endl;
return 0;

}

q=n.sqrt() + 1;

Biglnteger m;

bool prm = true;

// IpocTble feJIUTEeNU

// HauMHAIOTCSA C TPOUKHU

for(k=3;k<=q;){
// BCe 4eTHble leJIUTeJIN U BCe JleJIUTeH,
// KpaTHble NPOCTBIM YHCJIaM, MOTYT OBbITb ONYLIeHbl
if (k% 2 ==0) || (k% 3 ==0)) { k++; continue; }

//m =n%Kk;
//cout<<"n="<<n<<"k="<<k<<" n%k="<<m<<endl];
ifm%k==0){
prm = false;
break;
}
k++; }
if (prm) cout << "4ucJo ABAsAETCA NIPOCTHIM" << end];
else cout << "yucs0 He sABAsIeTCcA npocThIM” << endl;
return 0; }
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OINNPEAEJIEHUE IIOTOKA U KOHTEKCTHBIE TPEBOBAHHUA ITIOTOKA

Lllokupoe lllodmoH Illoiiumosuy
Accucmenum, TYUT

Pa6oTy sit060#i nmocJsie0BaTeIbHONU IPOrpaMMbl MOKHO pa3/IeIUTh MeX /1y HECKOJIbKUMU NOANPOrpaMMaMHU.
Kax ol nognporpaMMe Ha3HavyaeTCs KOHKpeTHas 3a/iaya, U BCe 3TU 3a/ja4yM BBINOJHAITCA OJHA 3a JpyTrou.
BTopas 3azjaya He MO>KeT HAaYaThCs 0 TeX NOp, TOKa He 3aBepPIIMTCS NepBasi, a TPeThs — MOKA He 3aKOHYMUTCS
BTOpas u T.A. OnrucaHHasi cxeMa NMPeKpacHoO paboTaeT /10 TEX MOP, TOKa He OYAYT AOCTUTHYThI 'PAHHUILBI IPO-
M3BOJIMTEJILHOCTH U CJIOKHOCTH. B 0/1HUX ciiydasix eIUHCTBEHHOE pellleHHe NPo6JIeMbl IPOU3BOAUTETBHOCTHU
— HaWTHU BO3MOXXHOCTb BBINIOJIHATH OJJHOBPEMEHHO 60Jiee OJHOU 3aa4yu. B Apyrux cutyanusx pa6ora mnoJj-
NporpaMM B MporpamMMe HacTOJIbKO CJI0KHA, YTO UMeeT CMbICJ MPeJCTaBUTh 3THU NOANPOrpaMMbl B BU/Jle MU-
HU-TIPOTPaMM, KOTOpbIE BBIMOJJHSAIOTCS MapaJijiejbHO BHYTPU OCHOBHOUM mporpaMMbl. B riaBe 3 6bliu npej-
CTaBJIeHbI METO/bl Pa30MEHHUS OJHOU MPOTrpaMMbl Ha HECKOJIbKO MPOIECCOB, KaX bl U3 KOTOPBIX BBINOJIHSET
OTZeJIbHYIO 3a/ja4y. Takue MeTo/bl O3BOJIAIOT PUJIOXKEHUIO B KaXK/A bl MOMEHT BPEMEHHU BBINOJHATL Cpa3dy
HECKOJIbKO JlecTBUU. OfHAKO B 3TOM cJy4yae Kak/[bli IPo1ecc UMeeT COGCTBEHHbIE a/[peCHOe ITPOCTPAHCTBO
U pecypchl. [IocKobKy Kax/bli IPOILecC 3aHUMaeT OT/eJIbHOe a/ipeCHOe NPOCTPAHCTBO, TO B3aUMO/IEHCTBUE
MeX/1y MpolleccaMy NpeBpalllaeTcsl B HACTOs LYo po6Jemy. J[yis1 o6ecrniedeHUs CBA3U MeX/y pas3/ieJIbHO Bbl-
MOJTHSIEMBIMH YaCTSMU 0611el IpOorpaMMbl HY>KHO peaii30BaTh TaKHe CpeJiICTBA MEKIIPOLIeCCHOTO B3aUMO/Iel-
cTBUS, Kak kaHaJbl, FIFO-ouepeu (c AMCHUIIMHON 06CIY>KUBAHUS [10 IPUHIUIY «IIEPBbIM MPHUILIEJ] — IEPBbIM
06CIy>KeH») U MepeMeHHble cpe/ibl. IHOTr/1a HY’KHO UMeThb OJJHY NporpaMmy (KOTopasi BbIIIOJHSIET HECKOJIBKO
3aj1a4 OJJTHOBPEMEHHO), He pa30UBasi ee Ha MHOXKEeCTBO MUHHU-NIPOTPaMM. B TaKuX 06CTOATEIbCTBAX MOXKHO UC-
M0J1b30BaTh NOTOKU. [IOTOKU MO3BOJISIIOT OJTHOW IPOrpaMMe COCTOSITh U3 NMapaJsijieJibHO BbINOJHSIEMbIX YaCTeH,
npuyeM BCe 4aCTHU UMEIOT JOCTYI K OAHUM U TeM Ke NlepeMeHHbIM, KOHCTaHTaM U aJjpeCHOMY MPOCTPAHCTBY
B 1[eJioM. [IOTOKH MOXKHO paccMaTpUBaTh KaK MUHHU-POTPpaMMbl B OCHOBHOM mporpamme. Eciu nporpamma
pa3jiejieHa Ha HECKOJIBKO IPOIIeCCOB, KaK ObLJIO MIOKAa3aHOo B IJIaBe 3, TO C BbINIOJIHEHUEM Ka/I0T0 OT/IeJIbHOT' 0
npolecca CBs3aHbl ONpe/ieJIeHHble 3aTPAThl CUCTEMHBIX pecypcoB. /[l MOTOKOB TpebyeTcss MEHBIIMNA 06'beM
3aTpaT CUCTEMHBIX pecypcoB. [[03TOMYy MOTOKH MOKHO pacCMaTpUBaTh KaK 06GJierieHHble MPOIECCH], T.€. OHU
MO3BOJISIIOT BOCIOJIb30BAThCSI MHOTUMU NMPEUMYIIECTBAMU MPOILECCOB 6e3 60JIbIINX 3aTPaT HAa OPTaHU3aAIUI0
B3aUMO/lecTBUS MeX /1y HUMU. [loTOKHM 06ecreynBaloT CpeicTBa pa3/esieHus 0CHOBHOTO «PycJia» MPOrpaMMbl
Ha HeCKO0JIbKO MapaJijieJIbHO BBINOJHAEMbIX «DYYEHKOBY.

[Tox noTokoM nojpasyMeBaeTcs 4acThb BbINoJHsAeMoro kozga B UNIX- uiu Linux-npouecce, Kotopasg MOXeT
OBITh perJlaMeHTUPOBAHa ONpe/ieIeHHbIM 06pa30M. 3aTpaThl BBIYMCJIUTENbHBIX PECYPCOB, CBSI3aHHBIE C CO3/1a-
HUEM [0TOKa, ero Mo AepP>KKOU U yIIpaBJIeHUEM, y OllepallMOHHOM CUCTEeMbI 3HAUUTEbHO HUXKeE 110 CPaBHEHUIO
C aHAJIOTUYHBIMU 3aTpaTaMU [JJisl MPOILECCOB, MOCKOJIbKY 00'beM HHPOPMALMU OT/AEJbHOTO MOTOKA ropaszo
MeHbllle, yeM y npouecca. Kaxablil mponecc UMeeT 0CHOBHOMW, UJIX TepBUYHbIH, NOTOK. [0/ 0CHOBHBIM NOTOKOM
npoliecca NOHUMaeTCs NPOrpaMMHBIM NOTOK yIIpaBJieHUs UJIH IOTOK BbINOJHeHUSA. [Ipojecc MoXKeT UMEThb He-
CKOJIbKO IOTOKOB BBIIIOJIHEHUSA U, COOTBETCTBEHHO, CTOJILKO K€ IIOTOKOB ynpaBJseHus. Kax/Ablii NOTOK, UMes
COGCTBEHHYIO MOCJIEI0BATENBHOCTb UHCTPYKI[UH, BBINIOJIHSIETCS HE3aBUCHMO OT APYTHUX, a BCE OHU — MapaJi-
JleJIbHO ApyT Apyry. [Iponecc ¢ HeCKOJIbKMMHU NOTOKAaMU, Ha3bIBA€TCSI MHOTONOTOYHBIM.

Bce noToku oiHOro0 nporecca CylecTBYIOT B OJHOM U TOM Ke aipeCHOM NpocTpaHCTBe. Bce pecypcel, npu-
Ha/JijleXallre NpoLeccy, pa3feasaoTcsa Mex 1y noTokaMu. [loToku He B1aiel0T HUKaKUMU pecypcaMu. Pecypcel,
KOTOPBIMHU BJIaJieeT NPOLecc, COBMECTHO UCIO0JIb3yIOTCA BCEMU NOTOKAMU 3TOro npouecca. [IoToku pasaensioT
JleCKpUINTOphl paisioB U ¢ailsioBble YKa3aTesu, HO KaXK/Iblid MOTOK UMeeT CO6CTBEHHbIE MPOTPAMMHBIN yKa-
3aTeJib, HA60p PErUCTPOB, COCTOSIHHE U CTEK. Bce CTEKM MOTOKOB HAaXOsITCS B CTEKOBOM pa3/iesie CBOEro mpo-
necca. Paszes JaHHBIX Mpoliecca COBMECTHO UCIOJIb3yeTCs NOTOKaMu npolecca. [[oToKk MOXKeT CYUTHIBATD (U
3alUChIBATh) HHPOPMAIHIO U3 06J1aCTH MaMsTH CBOero npouecca. Korga ocHOBHOU MOTOK 3alIMChIBAET JaHHbIE
B IaMSTh, TO JIIOOble CLIHOBHHE IOTOKH MOT'Y T MOJIYUYUTh K HUM A0CTYTI. [loTOKK MOTY T CO3/1aBaTh Jpyrue noTo-
KU B IIpefiesiaX TOTO e npoliecca. Bce TOTOKU B 0/JHOM NPOIeCCe CUMTAIOTCS paBHONPaBHbIMU. [[0OTOKM TakkKe
MOTYT IPUOCTAHOBUTH, BO30GHOBUTH UJIM 3aBEPUIUTD ZIpyTrHe IOTOKH B CBOEM IIPOIiECCE.

[IoTOKM — 3TO BBINOJIHSIEMbIE YaCTU IPOrpaMMbl, KOTOpble COPEBHYIOTCA 3a UCIOJb30BaHUe Npoleccopa C
NOTOKAaMU TOTO Ke CaMOTI0 MJIM JpyTrux NpoleccoB. B MHOronpoueccopHoi cucTeMe NOTOKHU OJHOTrO Ipolecca
MOTYT BBINIOJIHATbCA 0JJHOBPEMEHHO Ha pa3JIMYHbBIX NpoLeccopax. O4HAKO NOTOKU KOHKPETHOTO NpolLecca Bbl-
NOJIHSIOTCA TOJIBKO Ha Mpolieccope, KOTOPbIM Ha3HayeH 3ToMy npoueccy. Ecau, Hanpumep, nponeccopsl 1, 2 u
3 Ha3HavyeHHbI Npoleccy A, a mporecc A UMeeT TPU NMOTOKA, TO JII060H U3 HUX MOXET 6bITh Ha3HAYEH JII0OOMY
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npoueccopy. B cpesie ¢ o4HUM IpoLLeCCOPOM NMOTOKHU KOHKYPUPYIOT 32 €ro UCIoJb30BaHue. [lapaiesbHOCTh
Ke JOCTUTaeTCs 3a CYET NepeKIIYeHHsI KOHTeKCcTa. KOHTEeKCT nepekJoyaeTcs, eC/y onepalyoHHast CUCTeMa
NOJJEePKUBAeT MHOT033aZla4YHOCTDb MPHU HAJIMYUHU €JUHCTBEHHOIO Nmpoueccopa. MHOro3aayHoCTh IO3BOJISIET
Ha 0/IHOM IpoLieccope 0JHOBPEMEHHO BBINIOJIHATD HECKOJIBKO 3a/ja4. Kaxk/jas 3a1a4a BbINOJIHAETCS B TEUEHUE
Bbl/IeJIEHHOTO HHTepBaJia BpeMeHH. [lo MCTeyeHUH 3aJaHHOTO MHTEepBaJia UJIH II0CJIe HACTYIJIEHUSI HEKOTOPOro
COGBITHSA TEKyLas 3a/ja4ya CHUMAEeTCs € IPOLieccopa, a eEMy HasHayaeTcs Jpyras 3ajada. Korjja moToku BbINOJ-
HSAIOTCS apaJljieJIbHO B OJJHOM IPOLiecce, TO O TAKOM IPOLecce rOBOPSAT, YTO OH — MHOTONOTOYHBIN. KaxkabpIi
MOTOK BBINOJIHAET CBOIO M0/13a/jayy TaKUM 00pa3oM, YTO MM0Z3ajauyM IpoLecca MOryT BbINOJHATHCS He3aBU-
CHMMO OT OCHOBHOTI'0 NOTOKA yIpaBJieHUs npolecca. [[py MHOro3aZlayHoCTH MOTOKH MOTYT KOHKYpPHUPOBaTh 32
HCIOJIb30BaHHKE OJHOT'0 IPOLieccopa UM Ha3HAvYaThCs APYTUM nponeccopaM. Ho B 1l06G0M ciydae nepexsiroye-
HUe KOHTEeKCTa MeX/Jy NIOTOKaMHU OJIHOI'0 U TOrO e Mpolecca TpebyeT MeHbIIE PECYPCOB, YEM NepeKII0UYeHHE
KOHTEKCTa MeX/ly MOTOKaMH pas/IMYHbIX IpoLeccoB. [Ipolecc UCIoab3yeT MHOTO CUCTEMHBIX PECYPCOB JJIs
OTCJIEXXUBAaHUS COOTBETCTBYIOIEH MHGOPMALIMY, @ HA yIpaBJIeHUe 3TOW HHPOpMauueld MPU NMepeKJTIYeHUH
KOHTEKCTa MeX/y NpoleccaMy TpeGyeTcsl 3Ha4UTeJIbHOe BpeMs. bosiblas yacTb HHPOpMan Uy, coeprraliei-
cs1 B KOHTEKCTe Ipoliecca, OMUChIBAET aipecHOe NPOCTPAHCTBO NMPOLecca U pecypchl, KOTOPbIMHU OH BJaJie€T.
[lepekJrovasich Mex/y NOTOKAMH, ONpee/IEHHbIMU B Pa3JIMUHBIX a/[peCHBIX TPOCTPAHCTBAX, KOHTEKCT Iepe-
KJII04aeTcs U MeXAy nponeccaMu. [IocKoJIbKY NOTOKH B paMKaxX OJHOTO IpolLiecca He HMEKT COGCTBEHHOIO
a/ipecHOro MpoCTPaHCTBA (MM PECYPCOB), TO ONEPALMOHHON CUCTEME NMPUXOAUTCS OTCJIEKHUBATH MEHbIINH
06beM HHbopMan M. KOHTEKCT MOTOKA COCTOUT TOJIbKO U3 UAeHTUUKAlMOHHOTO HOoMepa (id), cTeka, Ha6o-
pa perucTpoB U NPHUOPUTETA. B perucrpax cofepKUTcs NporpaMMHbIN yKa3aTeJb U yKa3aTeJb cTeka. TekcT
(mporpaMMHBIH KOJ) IOTOKA COAEPKUTCSA B TEKCTOBOM pas/iesie COOTBETCTBYWOLLEro npouecca. [loaTomy nepe-
KJII0UeHHe KOHTEKCTa MeXAy MOTOKaMHU OZHOTO Mpoliecca 3aiiMeT MeHbllle BpeMeHU U NOTPEGYET MEHbILET0
06'beMa CUCTEMHBIX PECYPCOB.
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CO3JAHHME IIOTOKOB

Llokupoe lllodmoH Illotiumoguy
Accucmenum, TYUT

Bu6snoTteka Pthreads nucnosib3yeTtcs /15 co3aHUs, NOALEPKKH U YIIPaBJIEHNU TOTOKAMHU MHOTOIIOTOYHBIX
HpOrpamMM U NpuJioKeHUH. [Ipy co3JaHMM MHOTOIIOTOYHOM IPOrpaMMbl IOTOKH MOTYT CO3JjaBaThCsl HA JIIOGOM
JTare BbINOJHEHU s IPOLiecca, HOCKOJIbKY 3TO — JUHAMU4ecKue ob6pasoBaHus. PyHkuus pthread_create() cos-
JlaeT HOBBIM IIOTOK B a/[peCHOM IIPOCTpPaHCTBe npolnecca. [lapameTp thread yka3spiBaeT Ha AeCKPUITOP, UJIU
uaentudukarop (id), cosgaBaeMoro notoka. HoBblil NOTOK 6y/ieT UMeTb aTPUOY Thl, 3aJlaHHbIE 06'bEKTOM attr.
Co3/1aHHBIM IOTOK HEME/JIEHHO NPUCTYIUT K BBIOJTHEHUIO MHCTPYKIMH, 3a/JaHHBIX TapaMeTpoM start_routine
C UCII0JIb30BaHUEM apryMeHTOB, 3a/laHHbIX TapaMeTpoM arg. [Ipy ycremHoM co3jaHUM NOToKa GYHKLUSA BO3-
BpalaeT ero uaeHtTudukarop (id), 3HaueHue KoToporo coxpaHsieTcs: B napameTtpe thread.

#include <pthread.h>

int pthread_create(pthread_t *restrict thread,

const pthread_attr_t *restrict attr,

void *(*start_routine)(void*),

void *restrict arg) ;

Ecsin mapameTp attr cogepxut 3Hadenue NULL, HOBbIH MOTOK Gy/ieT HCIOJIb30BaTh aTPUGYTHI, JeHCTBYIO-
I[Me 110 YMOJIYaHHIO. B IpOTUBHOM cjly4ae HOBBIM NIOTOK UCIOJIb3YeT aTPUOYThI, 3a/jaHHble TapaMeTpoM attr
npu ero co3ganuu. Eciu xxe 3HaYeHHe mapaMeTpa attr USMEHHUTCS [I0CJIe TOr0, KaK NOTOK OblJ CO3/1aH, 3TO HU-
KaK He OTPa3uUTCs Ha ero aTpubyTax. [Ipy 3aBepuieHnu napamMmeTpa-pyHKI UM start_routine 3aBepiiaeTcs U 1o-
TOK, IpUYEM TaK, Kak OyATo Oblia Bbi3BaHa ¢yHKIUs pthread_exit() c ucrnosb3oBaHUEM B KaueCcTBe cTaTyca
3aBeplleHMs] 3HaYeHHU s, BO3BpaljaeMoro pyHkiuen start_routine.

[Ipu ycnewHoM 3aBepiieHUH GYHKIMs Bo3BpalaeT 4ucso 0. B IpoTUBHOM cjy4ae I10-He co3JaeTcs, U QyHK-
1M BO3BpalllaeT KoJ, olM6OKU. Eciv B cucTeMe OTCYTCTBYIOT pecypchl AJisl CO3/JaHUs MOTOKA, UJIK B IpoLec-
ce JOCTUTHYT IpeJies 10 KOJHUYECTBY BO3MOXKHBIX MOTOKOB, BbIIIOJIHEHHE QYHKLUU CUUTAETCS HEYJAYHbIM.
HeynauHbIM OHO Tak»Ke OyZeT B cjy4ae, eCIM aTpUOyT NOTOKA 3a/jJaH HEKOPPEKTHO HJIM €CJIU UHUIIUATOP Bbl-
30Ba [I0TOKA He HMeeT pa3pelleHus Ha YCTaHOBKY HEOGX0MMbIX aTPUOYTOB NOTOKA.

[IpuBeseM npruMephl CO34aHUS ABYX IIOTOKOB C 3aZlaHHBIMU 110 YMOJIYaHUIO aTpUBY TaMu:

pthread_create(&threadA,NULL, taskl,NULL) ;

pthread_create(&threadB,NULL, task2, NULL) ;

JdTo — aBa Bbi3oBa pyHKI UM pthread_create () u3 siuctunra 1. 06a noToka co31alTCA C aTpUOYTaMH, Jeil-
CTBYIOIHUMHU I10 YMOJYAHHUIO.

B nporpamme 1 oTo6pakeH 0CHOBHOH NOTOK, KOTOPBIX NepejjaeT apryMeHT U3 KOMaHAHOU CTPOKU B QYHK-
1M, BBITIOJIHSIEMbIE IOTOKAMH.

// Nlporpamma 1

#include <iostream>

#include <pthread.h>

#include <stdlib.h>

int main(int argc, char *argv[]) {

pthread_t ThreadA,ThreadB;

int N;

if(argc 1= 2) {

cout << «error» << endl;

exit (1); }

N = atoi(argv[l]);

pthread_create(&ThreadA,NULL, taskl,&N);

pthread_create(&ThreadB,NULL, task2, &N);

cout « «OxHaHMe TpUCOeJUHEHUS TIOTOKOB.» « endl;

pthread_join(ThreadA,NULL) ;

pthread_join(ThreadB,NULL);

return (0); };

B nporpamMme 1 noka3aHo, Kak OCHOBHOM IOTOK MOXET IlepeiaTh apryMeHThI U3 KOMaHJHOH CTPOKHU B Kax-
JlY10 U3 MOTOKOBBIX GYHKIUU. YU C/I0 B KOMaHAHOU CTPOKE UMEET CTPOKOBBIH THUIIL. [103TOMY B OCHOBHOM IIOTOKE
apryMeHT CHayaJla peobpasyeTcs B [JeJIOUUCTAeHHOe 3HaYeHHe, U TOJIbKO MOCJIe 3TOr0 pe3y/bTaT Ipeobpaso-
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BaHU NepejlaeTcs NpHU KaXk1oM Bbi3oBe QyHKIMU pthread_create () mocpeAcTBOM ee MocJieiHEr0 apryMeHTa.

B nporpaMme 2 npejcTaB/ieHa KaX/iast U3 NOTOKOBbIX QYHKIIUH.

// llporpamma 2

void *task1(void *X) {

int *Temp;

Temp = static_cast<int *>(X);

for(int Count = 1;Count < *Temp;Count++){

cout << «work from thread A: " << Count << "*2 ="

<< Count * 2 << endl; }

cout << «Thread A complete» << end]; }

void *task2(void *X) {

int *Temp;

Temp = static_cast<int *>(X);

for(int Count = 1;Count < *Temp;Count++){

cout << «work from thread B: " << Count<<" +2 ="

<< Count + 2 << endl; }

cout << «Thread B complete» << end]; }

B nporpamme 2 ¢yHknuu taskl v task2 BBINOJMHAIOT IUKJI, KOJMYECTBO UTepalUil KOTOPOro PaBHO YHUCJY,
nepeZilaHHOMY Kax /o GYHKIIMU B KauecTBe NapaMeTpa. OnHa GyHKIMA YBeJIMUUBaeT lepeMeHHY 0 LIUKJIa Ha
JiBa, BTOpasi — YMHOXaeT ee Ha /iBa, a 3aTeM Kaxk/lasd U3 HUX OTHpaBJseT pe3yabTaT B CTaHAAPTHbIN MOTOK
BbIBOJ|a JJaHHBIX. [lo BBIXOAY M3 LMKJA KaxJasd QyHKIMA BbIBOAUT COOOGLIeHNe O 3aBeplIeHUH BbINOJHEHUS
notoka. MHCTPYKIIMU 10 KOMIIUJISILUU U BBINIOJIHEHUIO TporpaMm 1 U 2 cofiepkaTcs B npoduje nporpaMmsl 1.

[Ipodunap nporpamMmmsl 1

Wmsda nporpaMmel eprogram-12.cc

*OnucaHue [IpuHUMaeT Le/0YMCIeHHOe 3HaueHHe U3 KOMaHHOW CTPOKU U IlepefiaeT GYHKLUAM: MOTO-
koB. Kaxxias pyHKIUSA BBINOJIHSET UKJ, B KOTOPOM IepeMeHHas [JUKJ/a yBeJuyuBaeTcs (B ofHON QyHKIIUU
Ha /1Ba, a B IpYroy B JiBa pa3a), a 3aTeM pe3yJbTaT OTChIJIaeTCsl B CTaHAApPTHLIM NOTOK BbIBOJA JaHHBIX. Koj
OCHOBHOTI'O [TIOTOKA BbITNIOJIHEHUS IPUBeJieH B TporpaMme 1, a ko, GyHKIMH — B nporpamme 2.
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THE ROLE OF INCREASING ICT AND E-GOVERNMENT

Kudratov S.G.

Extensive and widespread use of information and communication technologies (hereinafter - ICT) is a global
trend of world development. The level of development of ICT is now one of the most important indicators of
economic and social well-being of the state. Development and implementation of ICT is crucial to improve the
efficiency of public administration and local self-government, increase the competitiveness of the national
economy in the world.

Impressive is an example of such countries as the Republic of Korea, Singapore which made bets on the
development of ICT and were able to bring their economies at the forefront of the world market.

However, information and communication technologies require specific qualifications, in this connection, the
education and training of ICT specialists play an important role in shaping the economy based on knowledge.

Realizing the importance of this industry leading foreign countries are investing heavily in the development
of ICT. So, if we look at the table, which lists the world's leading countries for spending on IT in 2014 (Appendix
Nel, table Ne1), we see that US spending on IT in 2014 totaled 654.55 billion. USD, China 182.74 billion Dollars.
In addition, the growth rate of IT spending in countries such as India (growth in IT spending in the year - 19.7%,
growth of GDP per year - 5.0%), Brazil (up IT spending in the year - 15.8%, growth of GDP per year - 2.5%), Japan
(increase IT spending year - 3.4% GDP growth per year - 1.5%) is significantly higher than the annual rate of
GDP growth, indicating that the priority use of information technology to improve the competitiveness of these
countries in the world.

Specific assessment of the state, success and prospects of development of ICT in a country can be obtained
using various international ratings which take into account a number of specific indicators or indices.

Thus, the United Nations, through its specialized unit, which determines international standards in the
field of ICT - International Telecommunication Union (International Telecommunication Union, ITU) monitors
the development of ICT in the various countries of the world. The purpose of research is to make an objective
evaluation of the effectiveness of the international based on quantitative indicators and benchmarks, which will
serve as an important contribution to the discussion of ICT policy in the States - Members of the ITU. The studies
determined by ICT development index (ICT Development Index, IDI). The organization publishes the index on a
regular basis, which allows countries to monitor changes across time.

The index was developed in 2007 on the basis of 11 indicators, which relate to:

a) The accessibility of ICT (IDI access sub-index) - 5 indicators:

1. Fixed telephone lines per 100 inhabitants (nominal value - 60);

2. The contracts for mobile cellular telephone subscriptions per 100 inhabitants (nominal value - 120);

3. The bandwidth of the international Internet traffic (bit / s) per Internet user (nominal value - 787 260);

4. The proportion of households with a computer (nominal value - 100%));

5. The proportion of households with Internet access (nominal value - 100%);

b) Use of ICT (IDI use sub-index) - 3 indicators:

6. The proportion of people using the Internet (nominal value - 100%);

7. Contracts for fixed (wired) broadband subscriptions per 100 inhabitants (nominal value - 60);

8. Contracts for wireless broadband subscriptions per 100 inhabitants (nominal value - 100%);

c) The skills of the population to ICT (IDI skills sub-index) - 3 indicators:

9. The literacy rate among the adult population (nominal value - 100%);

10. Coverage of secondary education (nominal value - 100%);

11. Coverage of higher education (nominal value - 100%).

A report issued in 2014, the study presents data on the ICT Development Index of 166 countries for 2013
in comparison with 2012 (Appendix Ne2, table Ne2). According to the report Denmark is the rating leader. It is
followed by the Republic of Korea, Sweden, Iceland and the United Kingdom. Uzbekistan ranks 115 (out of 166
countries) in the ranking with an index of 3.40, ahead of a country like India, which is on the 129 place. In 2012,
our country occupies 116th place in the ranking.

As shown in the report, ICT indicators is higher in those countries in which the higher the proportion of
the population living in urban areas, where there are more favorable conditions for the development of ICT
infrastructure, ICT use and ICT skills. In countries with the highest levels of the index of the government to
promote the information economy have identified a number of major objectives in the field of ICT, including the
provision of high-speed access to the Internet for the most part (and sometimes entire) population, the promotion
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of wireless broadband (including LTE) and implementation ICT in homes. In particular, in the European Union
(EU) recognizes the importance of access of households to high-speed and super-fast broadband connection and
become the largest target to connect 50% of households to superfast broadband connections (at least 100 Mbit /
s) and achieve coverage of all households with broadband connections with the rate of at least 30 Mbits / s 2020.

Also, this study was compiled ranking countries in terms of development of the Internet. This index is
calculated by the method of the International Telecommunication Union as the number of Internet users per 100
people in the country.

Published in 2014 (as of 2013) study presents data on 211 countries of the world. This ranking Uzbekistan
takes 114th place (out of 211 countries) with an index of 36.52 users per 100 inhabitants. Our country is ahead of
countries such as Ukraine (118th), Iran (132), Kyrgyzstan (139), Tajikistan (155), India (161), and Turkmenistan
(176).

The ranking is the Falkland Islands (1st place, the rate of -96.92, Iceland (2nd place, figure - 96.21), Norway (3
place measure - 94.65). The Republic of Korea took 19th place with 84.07.

Ranking of countriesbylevel of development of e-governmentis built on the basis of e-Government Development
Index (E-Government Development Index, EGDI), is a composite indicator that measures the willingness and
ability of governments to use information and communication technologies to provide services to the population.
The research ranking conducted by the UN Department of Economic and Social Affairs, which assesses the level of
development of e-government in 193 countries, was held at the United Nations. EGDI is published every two years,
and methodologically is calculated as a simple average of three basic indicators evaluating the most important
aspects of e-government:

1) Latitude and quality of on-line service (Online Service Index, OSI). It is calculated based on the analysis
of questionnaires, which fills a group of experts in the field of public administration, the testing sites of state
institutions of each country (national portal, e-services, web-sites of the ministries of education, labor, social
protection, finance and the environment, etc.) on a number of key topics related to e-government and online
services;

2) The level of development of telecommunications infrastructure (Telecommunication Infrastructure Index,
TII). Includes 5 indicators with equal weights: subscribers of cellular mobile communication (100 people); Internet
users (% of population); fixed telephone subscribers (per 100 people); wireless broadband subscribers (per 100
people); fixed broadband subscribers (per 100 people);

3) The volume of human capital (Human Capital Index, HCI). Includes 4 indicators: literacy (literacy rate of the
population aged 15 years and older); Gross school attendance rate (the ratio of total enrollment in educational
institutions 1-3 steps regardless of their age, to the number of population in the age of learning in educational
institutions 1-3 stages); estimated duration of schooling (years); the number of years spent in education the
average adult (average of years of education of the population aged 25 years and above).

The top three rankings included (respectively): South Korea, Australia and Singapore. Uzbekistan in this
ranking, published in 2014, won 100 out of 193 countries included in the study. Our country is ahead of countries
such as Kyrgyzstan (101 seats), Iran (105th place), India (118th) and Turkmenistan (128 place), Tajikistan (129
place).

Index of e-government in Uzbekistan amounted to 0.4695 points. The indicator "Online services" amounted
to - 0.4488, indicators of "telecommunications infrastructure” - 0.2333 and indicators of "human capital” - 0.7264
points.

In addition, in the above study, the UN Department of Economic and Social Affairs also participate in the
index is computed electronic government (E-Government Participant Index, EGPI), which shows how citizens
can participate in the discussion and decision-making with the help of online resources. This index complements
the development of e-government index. That is, in the UN study measured not only as a State affects the lives of
citizens by means of Internet technologies, but also as citizens may affect the operation of the state.

Among the leaders of the rankings in 2014: the Netherlands, South Korea, Uruguay, United Kingdom, France
and Japan.

Inthe ranking Uzbekistanison 71 place. For comparison, Kazakhstan - 22 place, Germany - 24, Russia - 30, China
- 33, Ukraine and Azerbaijan - 77, Kyrgyzstan - 81, Switzerland - 91, Belarus - 92, Tajikistan and Turkmenistan -
158th place.

In general, the citizens of our country are willing and able to use e-government services that have been created
for them.

Thus, the international rankings can be a useful tool for monitoring and assessing the level of development of
ICT and e-government in the country.

Sources:

1. The index of information and communication technologies: http://www.itu.int/en/ITU-D/Statistics/Pages/
publications/mis2014.aspx

2. The index of e-government:

http://unpan3.un.org/egovkb/Reports/UN-E-Government-Survey-2014

3. The International Telecommunication Union www.itu.int
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PRINCIPLES OF EXCHANGE DOCUMENTS

Ishniyazov 0dil Olimovich

Tashkent University of Information Technologies named after Muhammad al-Khwarizmi

assistant, Basic of Informatics

To fully understand the operation of the electronic exchange documents management system, we introduce a
summary of the main components.

The document - is fixed on a material bearer with requisites allowing to identify it.

An electronic document (ED) - the information recorded in electronic form, certified electronic digital
signature and having other details of the electronic document, allowing him to be identified.

Exchange document - the movement of documents in the organization since its creation or receipt to complete
the execution or administration.

Exchange Electronic Document Management (EEDM) - Electronic document is a collection of sending and
receiving electronic documents through the information system.

Automation System workflow, exchange electronic document management system (EEDMS) - an automated
multi-user system that accompanies the work of the management of hierarchical organization to ensure
compliance with the organization of its functions. It is assumed that the control process is based on the human-
readable documents containing instructions for employees required to perform.

Consider two of the electronic document management system, which was introduced earlier in the archival
institutions in some of the CIS (Commonwealth of Independent States) countries:

The free application "BOSS-Referent 4]» - exchange electronic document and interaction management system,
aimed at improving the efficiency of work across the organization in different areas of their joint activities.

Advantages:

e Manage the organizational structure

e Manage external recipients

e Processing of incoming and outgoing correspondence

Disadvantages:

e The lack of easy access to all the documents on the subject: categorization and search of documents

e Can not support the full route management processing document

e Enough complex installation, configuration and restart the program

e Low performance and scalability

The software for a fee, the MOTIVE system - the first system of management of the company in real time.
Control of execution of orders, a collective work on the project, coordination of documents, electronic archive and
much more.

Advantages:

e Save time and reduce the routine work;

e risk control (the ability to keep control of the most important tasks, not forgetting the less important);

e Reducing the time to search for the information you need;

Disadvantages:

e Lack of remote access and efficient interaction with branches;

accumulation of intellectual experience of the company.

e The main disadvantage is the limited system of work with a lot of information - each user of the system may
not be thousands of tasks, but only two or three.

After reviewing the above exchange electronic document management system, the management of archival
institutions, it was decided to create a "Program complex exchange electronic document archival institutions",
which will include materials and documents relating to the archival institutions.

When designing the system already in the initial stages, it is necessary to lay the basic principles of rational
construction of the structure, which will significantly affect the course of the design, development and
implementation of the system, ensure the correct course of action leaders and experts in solving various issues.
These principles specify that you must first be provided, and then perform to achieve this goal the most effective
way.
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Collection of information and research activities of the program complex exchange electronic document
archival institutions should be carried out in several stages:

¢ study of functional areas in order to determine the required input and output information;

¢ building the organizational and functional charts and analysis of information flows, reflecting the specifics
of the structure and activities;

e definition of information objects and details of appropriate composition.

In order to achieve the efficiency of the automated system is required complete information. In addition to
access to current information, it is desirable to have access to the archive data in accordance with the principles
of the document, which set mandatory storage of archival documents. Thus, the system should have the function
of information storage.

Tradition and workflow rules were formulated in 1811 by M.M.Speransky, it was then for the first time feature
the requirements for working with documents in public institutions. There was a records management - the
science that studies the laws of records and exchange document management and how these patterns affect the
management of organizations and enterprises in the framework of documentary maintenance of management of
the enterprises.

Fundamentals and challenges facing Documentation, since then has not changed significantly. Many of the
requirements and rules fixed in O'zDST 1157-2008 and a number of other regulations.

Itis known that the exchange document is part of a records management. Documentary management software

- A branch of activity, providing documentation and organization of the official documents, which has its own
technology. Technology document management - a document the organization, storage and use of documents in
the current activities of the institution.
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In general, enterprise management can be divided into two components: the actual management and its
information support. The first group includes the activities involved in the "decision-making system", and the
second - the processes that ensure the accumulation, processing, analysis of the information needed to guide the
company. Any large organization, such as archival institutions, operates the huge flow of information.

It should be noted that there are specialized software for implementing document management process, in
principle, take into account all that is necessary. However, in this case, we have to deal with some range of issues.

First of all, note that when you buy the software, third-party manufacturers in our region there is practically
no support, and not only technical. No support for staff working with the software. Let us try to explain the
problem.

Electronic document management systems have a certain feature: a system should be implemented in all
workplaces, related to the creation, editing and storage of information (documents), or the efficiency of its use
will be minimal. This approach immediately identifies one of the key implementation problems: conservatism
of personnel, due to the reluctance of trained and retrained, and possibly, low education in the field of computer
technology. This problem can to stall the whole process of implementation. This is especially true of organizations
in which the personnel policy is conservative, and nobody, not even the head is not free to move or upgrade
training.

Another problem for any organization under the current electronic document are permanent structural
changes. This is required even if small, but all the restructuring of the system structure. In the absence of a part
of the staff of specialists in the field of information technology, this process can take a lot of time at all, which in
turn will lead to a simple production process and as a result, financial losses.

The third problem may lie in the complete absence of exchange document (even paper). In such a situation
has its advantages. First and foremost is the lack of need someone to retrain. In addition, there are objective
prerequisites for to convince the management to implement exchange document management system. If the
leadership given a choice: to introduce archival paper or modern electronic, most likely that the latter will be
chosen.

A serious problem is that if a large organization does not do any formal document, then it is constantly
confronted with many challenges, and management does not always understand the reason for the lack of a
formalized scheme of doing things. As a result, managers are constantly falls heap of problems, and they do not
have time to understand the issues of document management systems. In this case it is necessary to carry out
a gradual introduction of the system, to run, so to speak, a pilot project, the work of which will be invisible to
the authorities, but the effectiveness of it still appears. This process can take several months before you see
results. Support for the pilot project, as well as continued full implementation of the enterprise can result in a
considerable amount.

Consider the main features and workflow issues in an organization or enterprise:

e The document management documents must be legally significant

e The documents can be divided into original and copy. Quite often, only to original documents received
consideration. What would a copy of the document was the legal value it is necessary to assure a notary.

e Documents are the primary (cash receipt, invoice, certificate, report, etc.) and secondary. The primary
document is the first evidence of the facts occurred and confirms validity of produced economic operation. It sets
individual performers responsible for the performance of their business operations.

e [fyour organization hasalarge document (large volume of documents), then sooner or later the question arises
about the correct storage of documents and the organization of the archive documents (document repository).

e When moving offices, or other difficult situations some of the documents may be lost or corrupted. When the
competent organization of workflow, these risks can be minimized.

e If the wrong workflow or storage of documents is often difficult and time consuming to find the right
document in a document repository or to make a thematic selection from the archive documents.
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If you go to exchange electronic document, it is possible to minimize the risk of loss or damage of documents to
facilitate the signing and transmission of documents, significantly reduce document storage costs.

These problems apply to all businesses regardless of their specificity. We now consider the specific archival
institutions. These problems apply equally to them, that does not speak in favor of third parties. The archival
institutions are quite extensive parks of computer technology, which have the potential to significantly improve
the quality and efficiency of work with data. Nevertheless, the formation of a local area network, as well as
the creation of a local network, only slightly impact on increasing the performance efficiency of the archival
institution units.

In addition there are now many units of archival institutions use to exchange information rather inefficient
methods described previously. There are no common standards on the size of incoming and outgoing data
streams: one used drives, flash drives and other shared resources - which ultimately leads to disruption of the
single information space of archival institutions and, in general, to the inability to find the necessary document.
In many cases, departments keep up not only their own documents but also included, resulting from the work
of other departments. The consequence of such an approach to the process workflow is a redundancy and low
efficiency display the changes.

It follows from the foregoing that the archival institutions need to focus efforts not only on the development of
the hardware platform, but also for the development of software that would allow the most efficient use possible
of personal computers. As already mentioned the purchase of third-party software does not meet the archival
institutions, not only in terms of financial costs, but also in terms of support staff and the introduction into the
structure. In addition, the software market there are also systems developed by various organizations for their
needs. The price of such programs are much lower, but they are designed for specific universities, and their use in
archival institutions require serious revision.

The best solution for archival institutions is the creation of the necessary software on their own. The benefit
of this solution is the fact that currently the archival institutions have sufficient intellectual capacity to create an
electronic workflow system.

Description of the subject area

In general, the subject area covers all processes, actions and interactions that take place within the system, as
well as between the system and the environment. Thus, this section is devoted to the description of the archival
institution's structure, namely, the agency "Uzarhiv" its individual units and links between them.
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USABILITY OF VISUAL EVOKED POTENTIALS AS BEHAVIORAL
CHARACTERISTICS FOR BIOMETRIC AUTHENTICATION

Ubaydullayevna Iqbol Xolimtayeva

Tashkent, Uzbekistan

Abstract. Biometric authentication methods are one of three approaches currently used. They offer a lot of benefits
as well as they have few disadvantages. One of these disadvantages is low level of flexibility. It’s not possible to change
your biometric characteristic or even to increase number of your characteristics. This could be problem if we consider
many systems with different level of security. Corruption of system with low level of security could help attacker to
gain access to system with higher level of security. Solution of this problem could lie in use of behavioral biometric. The
article introduces challenge-response approach in this area. We discuss possibilities of challenge-response biometric
authentication and show new behavioral biometric suitable for this approach - visual evoked potentials. We give
description of physiological features of this characteristic, discuss this properties and usability. We try to answer the
question if it’s suitable only for liveness testing or it’s possible to use it for full authentication. Further we present design
of prototype challenge-response biometric authentication system which takes advantage of visual evoked potentials.

Keywords: VEP; biometrics; authentication

INTRODUCTION

In recent years, there is a great progress in area of biometric authentication and commonly used techniques
are well designed and processed. Specifications of used devices are on high level as well as its effectiveness. In our
opinion, there is one huge problem which remains - detection of fraud, when active attacker tries to impersonate
to system as authorized user. Thus topic of protection against miscellaneous attacks comes to the forefront of the
interests.

The main problem of biometric devices is a possibility of copying samples, which are used for biometric
authentication. These samples are stable - what is, from criminalist point of view, one of the biggest advantages.
On the other hand, there are techniques which allows attacker to obtain some biometrics samples, and start to
experiment with them. “Gummy” fingers can serve us as an example. Obtained fingerprints can be used to create
fake “gummy” finger, further usable for fingerprint reader confusion. Another example can be using printed
pictures on iris recognition.

There are few solutions of this problem. The biggest success brings using sensors able do detect liveness
of samples. Another solution is finding biometric characteristics, which are hard to steal without knowledge
of relevant person. We should also try to gain and process real biometric response of person in dependency of
concrete perceptions.

This article discusses new method which should potentially manage with problems mentioned above. The
main idea is to process the reflexive behavior of human. We try to answer question of suitability of this method
for user recognition and liveness testing.

Asiswell known, humans are not able to control behavior of their bodies if we deal with unconditional reflexes.
Time response of reflexive behavior is much shorter then responses of conditional reflexes or non-reflexive
reactions. In case we are able to gain samples which are unique on basis of stimulation, we should gain high-
quality biometrics authentication which is hard to reproduce.

We are narrowly focused to searching for new utilizable eye feature suitable for biometrics authentication. In
cooperation with medical professionals, we discover few new features applicable in following research. There are
plenty of measurable characteristics of eyes known only to medical experts and despite that the majority of them
are useless from biometric authentication point of view, there is one feature which seems to be very perspective.
Specifically the ability of eye to generate electric charge on measurable level based on light stimulation. Thus we
open here the idea of using visual evoked potentials (VEP) for biometric authentication. We give description of
physiological features of this characteristic, discuss this properties and usability. We try to answer the question
if it’s suitable only for liveness testing or it’s possible to use it for full-fledged authentication. Additionally, we
present design of prototype challenge-response biometric authentication system which takes advantage of VEP.
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PROBLEMS OF BIOMETRIC AUTHENTICATION

As well as other security measures, also biometric authentication is exposed to various types of attacks. There
is a great number of biometric characteristic used for authentication [1, 4]. From that reason, there is also great
variability in attacks applicable to them. These attacks are narrowly focused on concrete type of biometric and
usually, they are not applicable to different type. Regardless, we can see to some extend analogy in these attacks.

Using of artificially “gummy” fingers on fingerprint systems can serves us as a good example [3]. Artificial
copy of fingerprint from appropriate material is created on the basis of original finger print. This “gummy” finger
exactly copies papillarylines of the original. Subsequently is used for gaining access to the target system. There are
many useful applications of this method in practice. On the other hand, there are few methods (and development
of new continues), how to protect fingerprint systems against this type of attack. There are usually based on
modification of sensors acquiring biometric data. Let’s mention for example use of electronic nose for gummy
finger smell detection [2]. This method gets advantage of specific smell of latex or silicon, which are materials
usually used for gummy finger creation. Electronic nose is able to detect this smells. Other protective methods are
for example: determination of finger temperature, detection of blood pulse in finger, movement of sweat glands,
deformation of papillary lines during enrollment etc. Here we can clearly see, that this specific attack has also
specific countermeasures which are completely irrelevant in case of different biometric such a voice recognition.

One of the promoted approaches of fake detection in biometric authentication systems is so called liveness
testing [7]. It is a test which confirm, that biometric sample comes from living person. Normal routine for
authentication can safely take place after that. Liveness testing can be for example provided by human standing
near sensor. Here we lose advantages of biometric authentication such a self-service. For all that is this approach
usable in some cases. More often is liveness testing implemented directly into device as an automatic service.

In general, automatic liveness testing is based on three major areas. First is control of real properties of living
human body such a conductibility, weight, color or shape. Second is control of signals generated by living human
body - pulse, temperature, smell. Third area uses reaction of body such a pupil contraction as reaction on light.
Also reactions on heat or cold are usable - sensor change its temperature and user hast to guess if it’s colder or
warmer. This is variation on challenge - response systems.

It is necessary to solve problem of fake detection, because fakes significantly affect security of biometric
authentication systems.

Another problem which contemporary practice shows is also shortage of appropriate biometric. We can give a
question why we need high number of biometric, why not to use only few widespread and most accurate systems.
The answer is simple. There is expansion of system based on biometric authentication, which brings using of the
same biometric samples over and over again. These cannot be changed and their number is limited (human has
usually at most 10 fingers).

Unlike password, you cannot change your fingerprint. Here, you can see low flexibility of biometrics in case
of compromising authentication mechanism. This can lies in acquiring of templates stored in database. Hereby
attacker gains access to high quality images usable for example for fake creation.

In our opinion, it’s not wise to use same biometric for all systems. Requirements for security of individual
systems can be diametrically different. Corruption of authentication mechanism in weakly secured system could
lead to direct danger of high secured system. Therefore, it’s necessary to continue in research of biometric which
doesn’t suffer from these problems. Authentication based on visual evoked potentials could be a good candidate.

CHALLENGE-RESPONSE BIOMETRIC AUTHENTICATION

Idea of use challenge-response approach comes with searching for mechanism, which would increase security
of biometrics. Use of behavioral biometric, which will be able to react on different stimulus, should solve some
problems mentioned above, including liveness testing.

Challenger-response biometric authentication has special requirements and it is unclear which characteristic
is suitable. The problem is that people are able to some degree learn, how to control their behavior and then
attack systems based on behavior. Signature dynamics can serve as an example. It is possible to learn signature
dynamics of other people as well as style of writing on keyboard.

Different situation arises if we attempt to use unconditional reflexes. Unconditional reflexes are reactions
of your body to outer impulses, where people are not able to control these reactions. Knee-jerk reflex, intestine
contractions or pupil dilatations are good examples of unconditional reflexes. As mentioned above, people are not
able to control them, thus they are unable to wittingly misuse them.

Some medicals can be used to affect unconditional reflexes, but they do not provide enough granularity. We
will discuss this problematic later.

Use of unconditional reflexes open possibility to think about biometric system based on challenge-response
approach. System will generate stimulation, which will server as a challenge, and user will react in relation. We
could gain high robustness while using biometric based on some appropriate unconditional reflex. First huge
benefit of this method is impossibility of reaction control. This makes harder to misuse this biometric, particularly
from two reasons: unawareness of challenge and problematic theft of reactions on this stimulus. Unawareness
of challenge, which should vary, is not insurmountable problem. Attacker can try to authenticate and despite
rejection, he can record and subsequently reproduce challenge. Bigger problem is theft of reactions on this

42 | BbICHIASA IIKOJIA ¢ Ne13 /2017



MHbOpPMaLMOHHbIE TEXHO/IOT UM

stimulus from targeted subject. While it’s quite easy to acquire fingerprint from glass, measuring of unconditional
reactions without knowledge of target will be nontrivial. In this phase, we could not imagine any technique how
to gain this characteristic without restrictions of freedom.

Approach taking advantage of unconditional reflexes can be proper way to solving lack of biometric with high
number of systems.

Challenge changes leads to altering conditions for authentication and allows us scale authentication for bigger
number of different systems. One of following idea which is not in our focus is possibility of challenge changing
during one single authentication process. This should help us refine selection of candidates etc. Here we move to
deep speculations.

This article deals with one, from our point of view, suitable reflex - visual evoked potentials (VEP). The VEP as
[6] specifies, is an evoked electrophysiological potential, that can be extracted, using signal averaging, from the
electroencephalographicactivity recorded at the scalp. This s, in essence, measurable reaction of brain in reaction
on some kind of light stimulus. In presence, this reflexes are used in medicine (ophthalmology), where it servers
to revelation of some diseases such a multiple sclerosis. There are standardized methods for measuring these
signals for medical purposes. We want to use these techniques and verify appropriateness of VEP as biometric
characteristic. Security oriented properties of resultant signal are yet unclear. Most generalized sample of VEP
is used for comparison with real sample in medical examination, while for biometric authentication, we wants to
take advantage of great variety of small differences in real data. We will discus detailed structure and properties
of VEP later. Here we describe standardized medical examination which brought us to base idea - use results of
this examination aka VEPs, possible little changed, for biometric authentication. Description of whole process is
given to get the base idea.

DISCUSSION

As we mentioned above, the final product of measuring is curve with questionable level of uniqueness. From
available data, we are not able to determine if the output is really unique for humans, because there is no medical
study dealing with this question. But flash stimulus looks very promisingly and if our assumptions will prove
true, the new possibilities in biometric authentication will open to us. What are requirements to take advantage
of this biometrics in real life? First, it must provide sufficient differentiate ability and accuracy, to be able to
differentiate individual persons. As well as fingerprints have got unique structure for each individual, it seems
that curves which characterize reaction of individuals to light stimulations should have the same property.
Another substantial requirement on biometrics is its stability. Repeated measuring must show sufficient
similarity, in ideal case identity, namely in longer period of time. We can deal with more requirements, for
example controllability by person, but they are not relevant at the moment. First it’s necessary to prove the basic
properties mentioned above. During discussion about properties of this biometrics, it is necessary to mention
that there are few diseases which affect reactions of eye, but they come through in longer time interval. Moreover,
there are drugs which should affect output signal. In our opinion this is only problem of service unavailability.
Affecting of unconditional reflexes by drugs or disease only prevent access to the system, which could be restored
after update of characteristic changed by disease or age.

The design of prototype of biometric authentication system

Although there is no prove about properties of measured feature, we should start to think about potential
applications of this method. In dependence on variability of samples, we should get fully adequate and
autonomous system which relies on this biometric (Figure 1). The authentication should be based on challenge -
response principle, where challenge will be light sequence, respectively altering of chessboards or flash stimulus,
and response will be according reaction. By contrast to medical application, we don’t have to respect ordered
properties of stimulus. This opens possibility for combination of biometric together with modifiable challenge.
We should select values independently and thereby distinguish individual systems, because reactions will differ.
Another possibility is in reactive authentication, where input will change in dependency on outputs. We can see
that this method can be easily used for liveness testing. It is because of ability to react on alteration of frequency
and resolution.

BBICILIAS INKOJIA « Ne13 /2017 |43



NHdOpMaLMOHHbIE TEXHO/IOT UM

Challengs

- -
. - -
S Synchronization
Characteristics '

User Interface

Raspansa

Verification

B

Amplifier

Figure 1. Structure of prototype biometric authentication system.

Here we can see potential of this biometric. Even it will not fulfill requirements for full biometric authentication,
e.g. uniqueness and stability; it is still suitable candidate for additional controls (for ex. liveness testing) in
combination with other type of biometric based on eye features.

Current Results

We are in the first phase of experiment which have goal primary to verify properties of VEP and secondary
to create the methodology for measuring and further processing of VEP as biometric. After creating the testing
database of samples, we can prove our assumptions which allow further research. At the present time, we are
looking for device capable of capturing and measuring structure of charge.

First experiments were done with standard oscilloscope Fluke Scopemeter 123. It allows storing result in
electronic form for further processing. Regrettably, after many measuring, we find out that this device don’t
provide sufficient accuracy. Moreover, result included lot of noise from surrounding environment, which we were
unable to filter.

Thus we took advantage of having high-level oscilloscope with satisfactory capability to provide detailed
results, for our needs. It should provide sufficient samples of charge. We have got few test samples and reaction for
developing technique of filtering noise. Unfortunately, current results shows, that we still face the big imprecision
of measuring and the result are unsatisfactory.

CONCLUSION AND FURTHER WORK

In this work, we present our idea of using unconditional reflexes for biometric authentication. This approach
should enable to use challenge-response concept. We introduced suitable candidate - visual evoked potentials.
VEP are adopted in medical applications, thus we introduce properties and methods which are used. We choose
a proper candidate from different stimulus - flash stimulus, as ideal candidate for unconditional behavioral
biometric characteristic. We presented design of prototype system for user authentication based on this biometric.

Our main goal is to prove appropriateness of our approach and creation of function prototype, which would
demonstrate this biometric authentication method. Way to this prototype is complicated and further research is
required. Techniques of measuring VEP must be checked on real EEG devices. Next step is creation of sufficient
database of samples. This data will be used for finding suitable characteristic structure. Further methods of
characteristic extraction and manners of its storing in database, must be designed. Here we can be inspired
be already existing systems. Then algorithms for finding this characteristic and matching of samples must be
implemented. In this phase, all resources for design and implementation of prototype system will be prepared.

Finally, we will get automatic tools for proving our challenge-response concept, which should bring easier
scalability and personalization of biometric authentication systems.
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Anotatsiya: Ushbu maqolada AES shifrlash algoritmining o’zgartirilgan ko’rinishi taklif etilgan. Taklif etilgan
algoritm yordamida o’lchov vositalaridan olingan qiymatlarni har bir foydalanuvchi o’z shifrlash kaliti yordami-
da bazaning ayrim jadvallarini shifrlab saqlashi mumkin. Foydalanuvchilar turini o’lchash uchun olib kelingan
qurilmalar asosida farglashimiz mumkin. Yaratilgan dasturiy ta’minot autentifikatsiya, yangi foydalanuvchini
ro’yhatga olish va ma’lumotlar bazasini shifrlash gismlaridan iboratdir. Ishning oxirida o’lchov vositalarida
axborotlarni himoyalash bo’yicha tavsiya takliflar ishlab chiqilgan.

Kalit so’zlar: AES, shifrlash, kalit uzunligi, o’lchov vositalari.

AES-FIPS 197 standart simmetrik blokli shifrlash algoritmi. AES shifrlash algoritmi DES (Data Enctyption
Standart) algoritmining ayrim kamchiliklarini bartaraf etish uchun ishlab chiqgilgan, ya'ni:

kalit uzunligining kichigligi ( 56 bit);

S-blok akslantirishlarining differensial kriptotahlil usuliga bardoshsizligi boshqa sabablarga ko’ra eskirgan
deb sanaladi. Ayniqsa 1999 yilda DES shifrlash algoritmi yordamida shifrlangan ma’lumotning Internet tarmog’iga
ulangan 300 ta parallel kompyuter tomonidan yigirma to’rt soat davomida ochilishi haqidagi ma’'lumotning tas-
diglanishi bundan keyin mazkur standart algoritmi yordamida ma’lumotlarni kriptografik muhofaza qilish ma-
salasini qaytadan ko'rib chiqgish va yangi standart qabul qilish zaruratini keltirib chiqardi.

Amerika Qo’shma Shtatlarining “Standartlar va Texnologiyalar Milliy Instituti (NIST)” 1997 yilda XXI asrn-
ing ma’lumotlarni kriptografik muhofazalovchi yangi shifrlash algoritmi standartini qabul gilish maqgsadida tan-
lov e’lon qildi. 2000 yilda standart shifrlash algoritmi qilib, RINDAEL shifrlash algoritmi asos qilib olingan AES
(Advanced Encryption Standard) (FIPS 197) qabul qilindi. Algoritmning yaratuvchilari belgiyalik mutaxassislar
Yon Demen (Joan Daemen) va Vinsent Ryumen (Vincent Rijmen) larning familiyalaridan RIJNDAEL nomi olingan.

AES FIPS 197 blokli shifrlash algoritmida 8 va 32-bitli (1-baytli va 4-baytli) vektorlar ustida amallar baja-
riladi. AES FIPS 197 shifrlash algoritmi XXI asrning eng barqaror shifrlash algoritmi deb hisoblanadi. Bu algoritm
boshga mavjud standart simmetrik shifrlash algoritmlaridan farqli o’laroq, Feystel tarmog’iga asoslanmagan
blokli shifrlash algoritmlari qatoriga kiradi.

DES shifrlash algoritmida keltirilgan kamchiliklar AES shifrlash algoritmida oldi olingan bo’lishiga qaramas-
dan unda ham ayrim kamchiliklar aniglangan. Ushbu ishda blokli shifrlash algiritmlari uchun qo’llaniladigan
almashtirish jadvali S bloklarni samarali usul yordamida yaratish asos qilib olingan.

Avtomatlashtirilgan o’lchov vositalarining parametrlarini bazada himoyalash dasturiy vositasi

Yuqorida keltirilgan shifrlash algoritmi yordamida o’lchov vositalaridan olingan natijalarni bazada saqlash
dasturiy ta'minoti ishlab chiqgilgan. Ushbu dasturiy vosita foydalanuvchilarni ro’yhatga olish, autentifikatsiya,
bazani shifrlash va deshifrlashni 0’z ichiga oladi. Dasturning asosiy oynasi 1-rasmda berilgan. Unga ko’ra login va
parolni kiritib tizimga kirish yoki Registratsiya qismi orqali yangi foydalanuvchi qo’shish mumkin.
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Kirish
Login
Parol

Shifrlash
kaliti

Kirish

Ro'yxatdan o'tish

1-rasm. Dasturning kirish oynasi

Registratsiya oynasida foydalanuvchi familiyasi, ismi, logini va paroli kiritiladi, shundan so’ng ro’yhatga olish
jarayoni yakunlanadi (2-rasm).

Ro'yxatdan o'tish

Login sardor
Parol ITITTTIITY]
Parol YT

Shifrlash qwerty
Kaliti

Ro‘yxatdan o'tish

2-rasm. Yangi foydalanuvchi yaratish

Ro’yhatdan o’tgan foydalanuvchi login va parolini kiritib, o’ziga biriktirilgan ma’lumotlar bazasi jadvalini shi-
frlashi mumkin.

Kirish
Login sardor
Parol TTTTTYTY
Shifrlash lqwerty

kaliti
Kirish

Ro'yxatdan o'tish

3-rasm. Tizimga Kkirish

Ro’yhatdan o’tgan foydalanuvchining login va parollari bazada shifrlangan ko’rinishda saqlanadi.
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secure_db_users.db_users: 3 scero cTpok (npuBanzuTensHo)

~id login pass aes
as df211ccdd94a63e0bch9ebae427a249484... a94aBfebccb19bablcdc0873d391298798...
najmiddin 6506c773978f99eth7a15d5dalbe153657...  bi1b3773a05c0ed0176787a4f1574ff0075f ...
najmiddin 6506c773978f99eth7a15d5dalbel153657...  f7c3bcld808e04732adf679965ccc34cara. ..
Admin d033e22ae348aeh5660fc2140aec35850c... f/c3bc1dB808204732adf679965ccc34cara. ..
user 12dea%96fec20593566ab75692c99495968...  7c4aBd09cal3762afb1e59520943dc26494f. ..

m-l-‘-mm!

4-rasm. Parol va kalitning bazadagi ko’rinishi
Tizimga tashrif buyurgandan so’ng, mavjud jadvallarni ko’rish, yangisini yaratish imkoniyati paydo bo’ladi.

Jadval yaratish

Chigish

Jadvalni tanlang

Jadvallar
asd
5-rasm. Mavjud jadvallar
Jadval yaratish ID  Nomi Yili ogirligi Quvati Muddati Xajmi
Chigish 1 Artel12 2016 3 12 3 0.5 O'chirish
2 Arelz 2016 3 12 2 0.5 O'chirish
Jadvallar
2016 3 12 2 0.5 Qo'shish
asd
Artel-09T
Artel-09T.
Artel09
Artel12
6-rasm. Jadval maydonlarini to’ldirish
aes_tables.artel12: 2 scero eTpok W Janee MM Mokasao ece | ¥ Copmposka ¥ Cronbus: (7/7) ¥ Quaerp
#id Nomi Yili Ogirligi Quvati Muddati Xajmi

o 1 OxCABDAF300290E578A9737AD6...  0x33FB82CB4C56C581F90114B2... 0x0308004DBEBOLASEDFDAALL...  0xAB4C43967A67D6BOIFEDESIC... 0x0308004DBEBO1ASEDFDAALL... 0x87FC39BE7S8!
2 0xCA6DAF300290E578A9737AD6. 0x33FB82CB4C56C581F90114B2... 0x0308004DBEBO1AS6DFDAALL...  0xAB4C43967A67D6BOIFEDGEIC. 0x96B45FC002B5D8F1B57FEDOE...  0x87FC39BE78!

7-rasm. Bazada shifrlab saqlash
Ushbu dastur yordamida standardga tekshiruvchi bir hodim o’ziga tegishli mahsulotning xususiyatlarini ba-
zada saqlash imkoniyatiga ega bo’ladi. Boshqa hodim o’zidan boshganing ma’lumotlarini o’qiy olmaydi.

Jadval yaratish ID  Nomi Yili Qgirligi Quvati Muddati Xajmi
Chigish 1 null null null null null null Q'chirish
2 null null null null null null O'chirish
Jadvallar
Qo'shish
asd
Artel-09T
Artel-09T.
Artel09

Artel12

8-rasm. Boshqa foydalanuvchida o’zidan boshqaning ma’lumotlari “null” bo’lib ko’rinadi
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Xulosa

Taklif etilgan algoritm yordamida yaratilgan dasturiy ta'minot orqali metrologik o’lchashni amalga oshiruvchi
hodim o’lchash parametrlarini bazada shifrlab saglash imkoniniga ega bo’ladi. Buning natijasida, ma’lumotlar
bazasidagi o’Ichash natijalarini galbakilashtirish, o’zgartirish va qayta foydalanish xujumlaridan himoyalash
mumkin. Bundan tashqari o’lchov vositalaridan olingan giymatlarni bazada saqlab, hosil bo’lgan bazani har bir
foydalanuvchi 0’zi uchun shifrlab qo’yishi mumkin. Foydalanuvchilar turini o’lchash uchun olib kelingan qurilma-
lar asosida farglashimiz mumkin. Yaratilgan dasturiy ta'minot autentifikatsiya, yangi foydalanuvchini ro’yhatga
olish va ma’lumotlar bazasini shifrlash gismlaridan iboratdir. Ishning oxirida o’lchov vositalarida axborotlarni
himoyalash bo’yicha tavsiya va takliflar ishlab chiqilgan.
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CTETAHOT'PA®USA U30BPAYKEHUU U CTETOAHAJIN3

Hmamanues Ailibek Typab66aesuy
Xaaummaesa Hk601 Y6atidyniaesHa

Caaumoe Capdop baxmuép yeau
TawkeHmckull yHugepcumem uH@OpPMAYUOHHbIX mexHoa02ull umeHu Myxammada aa-Xopasmutl,

2. Tawkenm, Pecnybauka Y36ekucmaH

AnHomayus: CmezaHozpagus ckpbleaem UH@POpMayuro 8 HECKOIbKUX 06/10XCKAX, HANpUMep meKcm, u3obpadice-
Hue, ayduo, sudeo u/au npomokosbl. Cywecmgyem Hecko/1bko Memodos cmezaHozpaduu 0151 CKpblmMusi CeKPemHbuix
JdaHHbIX 8 YUPPOBbIX U306PAICEHUSIX, HEKOMOpPble U3 HUX 60./1ee C/A0JCHble, YeM dpyeue. OOHAKo 8ce OHU UMemM C80U
npeumywecmsa u Hedocmamku. Imom doKymMeHm Hamepeaaemcs: 0amv NOHUMAHUE U 380A10YUI0 PA3AUYHBIX CYUje-
cmeyruux munog u aHa./u3o8 cmezaHozpaguu yugposozo uzobpadceHus. OH 06seduHsiem ucca1edosamenbCKyro
pabomy no cmezaHozpaguu u cmezavaausy. bumea mesxcdy cmezanvoepagueti u cmezaHaauzoM 6eckoHeyHa. B amoii
cmambe npedcmas.ieH omyem o cmezaHozpaduu u cmezaHaause.

Katoueavle caoea: cmezanvoepagusi, cmezoanaau3s, LSB, cmezo-u3obpasiceHust.

IMAGE STEGANOGRAPHY AND STEGOANALYSIS

Abstract: Steganography hides information in several covers, for example text, image, audio, video or protocols.
There are several methods of steganography for hiding secret data in digital images, some of them more complex
than others. However, they all have advantages and disadvantages. This document intends to give understanding
and evolution of various existing types and analyzes of digital image steganography. He combines research on
steganography and steganalysis. The battle between steganography and steganalysis is endless. This article presents
a report on steganography and steganalysis.

Key words: steganography, stegoanalysis, LSB, stego-image.

BBeaeHue

B MHTEpHET-CBSI3W OJJHUM W3 Ba)KHEWIINX GAaKTOPOB MHPOPMAIMOHHOW TEXHOJOTHMH W KOMMYHHUKALUU
sBJIsieTCs 6e30macHOCTh MHpopMaL . ExxeZjHeBHble TOHHBI JJAHHBIX NepealoTcs yepe3 VHTepHET mo aJjiek-
TPOHHOH MOYTe, caiTaM o6MeHa dpaiiaMy, calTaM CcolMaJIbHBIX ceTeld. [lo Mepe pocTa YHcJIa MoJib30BaTe el
WHTepHeTa MoHATHe «6e30MacHOCTD B IHTepHeTe» TaKkKe NprobpeTaeT o4eHb 60JiblIOe 3HaYeHUe. Llesb cTe-
raHorpaduu 3aKJ04aeTcsl B TOM, YTOGbI CKPbITh CAMO NPUCYTCTBUE KOMMYHHUKALMHU, BCTABUB COOGIIEHUS B
6e300u/IHbIE 06'BEKTHI 06JI0KKHU. B cerofHsiliHeM 11MGpPOBOM MUPE HEBUUMbIe YUepHUJA U Oymara ObLId 3a-
MeHeHbI ropa3/io 60Jiee YHUBEPCAJTbHBIMU U NPAKTUYHBIMU 06JI0KKAMU AJIs1 CKPBITHUS TAKUX COOOLIEHUH, KaK
U poBbIE JOKYMEHTHI, U300paKeHUsl, BUJIe0 U ayAnuodaibl. [lo Tex nop, oka 3JIeKTPOHHBIN JJTOKYMEHT COZlep-
KUT UHGOPMAIMI0, He UMEIOLLY0 OTHOIEHU S K IeJ1y UM U36bITOUHY0 HHPOPMAIMIO, €€ MOXHO HUCII0JIb30BaTh
B KayeCcTBe 00GJIOXKKHU JIJIsl CKPBITHsI CEKPETHBIX cO06IeHUH. Kaxkzas cuctemMa cteraHorpapuyeckoi cBsi3u co-
CTOUT U3 aJITOPUTMa BHEIPEHUS U aJITOPUTMA U3BJIedyeHUsl. YTOObI pa3MeCTUTb CEKPETHOE COOOIeH e, UCXO/T-
HOe M300pakeHHe, TaK)Ke Ha3bIBaeMoe 06JI0’KKOH, MOAUGUIIMPYETCs aJITOPUTMOM BHeJpeHUs. B pe3ysbTaTe
BJIOYKEHU S T0JIYYAEeTCs CTEro-o6pas.

[Iporecc CKpbITHUS JaHHBIX B CTeraHorpaduu HAUMHAETCS C UJIEHTUPUKALUU U30bITOYHBIX OUTOB 06JI0KKH.
Pe3epBHble GUTHI - 3TO OUTHI, KOTOPbIE MOT'YT GbITh U3MeHEHbI 6€3 pa3pyLIeHUs ero [[eJJOCTHOCTHU. 3aTeM Npo-
IlecC BHE/IPEHHUS CO3/1aeT CTero-o6pas, 3aMeHsIsI 3TH U30bITOYHbIE OUTHl OUTAMU COOOBIIEHHS], KOTOPOE J0JIK-
HO GBbITh CKPBITO. B cTeranorpaduu nqudpoBoro U306pakeHusi CEKpeTHOe COObIIeHNEe BCTPOEHO B LIUPPOBOE
n3060pakeHHe, Ha3bIBaeMoe 00J10%kKoM. “Coverimage”, Hecy[Uuil BCTpOEHHbIE CEKPETHbIE JaHHbIE, HA3bIBAETCS
“stegoimage”.

CreraHorpadus u3o6pakeHuu

N306pakeHus - caMble MOMYJIsIpPHbIE 00JIOKKH, UCIOJIb3yeMble JJis cTeraHorpaduu. B o6sactu nudpoBbIx

M300pakeHHUH CyLeCTBYeT MHOXKECTBO pPa3JIMYHbIX popMaTOB GpailyioB N306pakeHUH, 6O0JbIINHCTBO U3 KOTO-
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pbIX NpeJHAa3HAUYEeHO [JIJIs KOHKPETHBIX MpUJoKeHUH. [l 3Tux pa3Hbix popMaToB ailjioB U306parKeHUM cy-
IIeCTBYIOT pa3/IMYHble CTeraHorpaduyiecKye aJropuTmsl [3].

Crera”orpadus u306pakeHUH olpesiesseTCs KaK CKPbITOe BJIOXKEHHEe JaHHBIX B IUdpoBble H306paxe-
Hus. XoTs cTeraHorpadus ckpbiBaeT HHPopMaIUIo B JJI060M U3 LUPOBBIX Mejua, LUPOBble U300paXKEHUS
SIBJIIFOTCS CAMBIMHU TOMYJISIPHBIMHU B Ka4YeCTBe HOCUTEJISI U3-3a UX YAaCTOTHOr'O UCI0JIb30BaHUs B UHTepHeTe.
[TockonbKky pa3Mep daitysia n306pakeHUs: OOJBLUIONH, OH MOXKET CKPBITh 60JibIIoN 06beM uHPopmanuu. HVS
(Human Visual System) He MOXET OTJIMYHUTb HOPMaJbHOE U306paXKeHHe U U306paXKEHHE CO CKPLITBIMU JJaHHBbI-
MU. B jonosiHeHUE K TOMY, YTO LUPPOBbIe H306paXKEHUST BKJIIOYAIOT GOJIbIIOE KOJHYECTBO U36BITOYHBIX OUT,
HM300pakeHHUs CTaJHu HauboJiee NONYASPHBIMU 06JI0KKAaMHU AJis cTeraHorpaduu. CiejoBaTeNbHO, 3TO UCCJIe-
JlOBaHHE HUCIOJIb3YEeT U300parkeHUe B KadyecTBe daiisa 06/10)KKU. B KauyecTBe 06J10KeK MOXKHO HCI0JIb30BaTh
passinyHble popMaThl U306paKeHUH, Takue Kak dpaityibl JPEG, BMP, TIFF, PNG uau GIF. ®opmaT pacTpoBoro uso-
6paxkeHus uau BMP - aTo npocTtoit opmaT paitsia usobpakeHus. /laHHbIe JTETKO MAHUITYJIUPOBATh, IOCKOJIbKY
OH HeCxkaTbli. Ho Hec)kaTbhle JaHHBIE TPUBOASAT K GoJiblieMy pa3Mepy ¢ailia, yeM cxatoe usobpaxeHue. JPEG
(Joint Photographic Expert Group) - Han60J1ee 4acTo UCI0JIb3yeMblil dopmaT daitsa nsobpakeHud. OH UCTIOJIb-
3yeT MeTOJ CxKaTHs c notepsiMu; KadecTBo usobpakeHust oTaM4Hoe. Pasmep ¢aiina Takxke MeHblue. PopmaTt
TIFF ucnosb3yeT cxxaTue 6e3 notepb. Pailyn paspaboTaH 6e3 yijepba A8 KauecTBa U300pakeHUs [2].

teganograph
rey

e —

Spatial Transform
Domain Domain

Puc. 1. Knaccupukanus creranorpadpuu u3o6pakeHui

IIpocTpaHcTBeHHasA U TpaHcPopMUpOBaHHAA AOMeHHas cTteraHorpadus. OCHOBBIBAsICh Ha crnocob6e
BHeJIpeHU S JAHHBIX B U300pakeHue, MeTO/Ibl CTeraHorpaduu n306pakeHU MOKHO pa3ieIuTh Ha CAeAYIoLe
IpYyIIbI:

1. [IlpocTpaHCTBEHHBIN JOMEH UJIH 06J1aCTh U300pa*KeHUs.

2.IIpeo6pa3oBaTh JOMEH UJIM YaCTOTHBIHN JOMEH.

IIpocTpaHCTBEHHBIH AOMEH. ITOT MeTO/] HAIPSIMYI0 BCTPAaUBaeT COOOLIEHUS B UHTEHCUBHOCTb UKCEJIEN.
HekoTopble U3 MeTOL0B MPOCTPAHCTBEHHOU 06J1aCTH:

1. CoBnajieHre HauMeHee 3HauuMoro 6uta (LSB).

2.3aMeHa HauMeHee 3HayuMoro 6uTta (LSB).

3. MaTpuuHOe BJIOKEHHE.

4. Cipsi>keHUe U3006paKeHH I Ha OCHOBE MUKCEJIS.

5. Paznnuus Pacuiupenue (DE).

6. I3MeHeHMe TUCTOrpaMMBblI.

7. IlporHo3upyeMoe CKpbITHE U300paKEHHUS.

IIpeo6pa3oBaTh JOMeEH. B npeo6pa3oBaHHOM IPOCTPAHCTBE, U300paKeHUs CHavaJa peo6pa3oBaJjiy, a 3a-
TeM cooblLieHHe BCTpauBaeTCs B Hee. ITO HaJleKHble MeTO/ bl JJIs1 COKPBITHUS JaHHBIX. ITO 60Jiee CJI0XKHbBIN
CI0Cco6, YTOOBI CKPBITh CEKPeTHOE cCo0bIeHe B n300pakeHue. OH BBINOJIHSET JaHHbIE CKPbIBAIOTCS MY TEM Ma-
HUNYJUPOBAHUS MaTeMaTUueCKUX QYHKIUN U Mpeobpa3oBaHUi u3obpakeHus. TpaHchopMmanus yexsa U30-
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Opa’keHus OCYIeCTBJsETCA IyTeM HeO0IbIIOW KOppeKIMU K03pUIIMeHTOB U UHBEPTHUPYET TpaHCPOpMaL UK.
MeTon LSB

TexHHKa HauMMeHblIel 3HAYMMOCTH BCTpPaMBaHUsA - caMas MONyJsipHas TeXHUKa cTeraHorpaguu. B 3aBu-
CUMOCTH OT JJBOMYHOI'0 KOJAMPOBAHUS CEKPETHOTO COOOIeHNsI OHO CKPbIBaeT CO00IleHHe B JBONYHOM KOJU-
poBaHHOM H306pakeHUU. Ha npuBeieHHOM HUKe pUCYyHKe U306pakeHbl 3HaYeHUsI TUKceJlel U ceKpeTHbIe COo-
o6uieHus1. LSB BHOCHUT U3MeHeHUs B U306pakeHHe, KOTOPOe OYeHb JIETKO Pacllo3HAeTCs], U CTero-u3o6pakeHus
JIETKO aTaKoBaTh.

llaru aJist CKpbITHS COOOIIEHUS C UCITOJIb30BaHUEM MeTo/1a LSB:

1. BeiGepuTe npaBuJibHOE U300paKeHUe AJis1 06JI0KKHU.

2.CkaHUpyHTe U306parkeHue 110 CTPOKe U 3aKOJUPYHTe ero B BOUYHYI0 GOpMY.

3. KogupyiiTe cekpeTHOe co0bleHMe B IBOMYHYI0 HOTALUIO.

4. BoluncauTe pa3Mepbl U300pa*KeHUs U CEKPEeTHOT0 COOOIeHu .

5. PaccMoTpuM 01MH NUKCeJIb U300pakeHHU .

6. PazsenuTe u3o6pakeHue Ha TPU YacTH (KpacHasi, 3eJieHasi U CUHSASA 4acTH).

7. CnpsiubTe JiBa-ABa OMTa CEKPETHOr0 COOOIeHMS B KaXK0M MO3ULIMHM IMKCeJIsl Ha T0CJeJHUX ABYX 3HAUU-
MBbIX NO3ULUSAX.

8.3azaliTe U306parkeHNe C HOBbIMU CYMTAHHBIMU 3HAYEHUSIMU.

9. YcTaHOBUTE U306pakeHHe U COXPAHUTE ero.

MeToz LSB ckpbiBaeT ceKpeTHBIN TeKCT Kak MUHHMMYM 3a /iBa 3Hauyalllux GHUTa NMUKceJed u306pakeHus.
CrefioBaTesIbHO, U3MEHeHVe 3HAaUeHUsl IMKCceslel n306pakeHUsI BJAMseT Ha paspelleHre U300pa)KeHus, UTO B
KOHEYHOM UTOTe IPUBOAUT K CHU)KEHHIO KaueCcTBa U300parkeHUs U JieslaeT U300pakeHre JIETKUM [IJIs1 aTaKHU.
dtoT MeToA LSB y>ke aTakoBaH u cioMaH. [IoaTomy B npoiBUHyTOM LSB MbI CKpbIBaeM CeKpeTHOE COOOLIeHHE,
OCHOBaHHOE€ Ha MOHCKe WJAeHTUYHbIX 3HaUeHU N MeX /1y TUKCeJsIMU U300pakeHNsl U CeKpeTHBIMU COOOILeHU -
MU. 306parkeHle, IOKa3aHHOe HUXKe, laeT YeTKOe NIpe/icTaBJeHNe O pPacloJIO)KeHMH OUT B TUKceJie H306paske-
HUs. AAropuTM pacminpeHHoro Metoza LSB. lllaru aJist cKpbeITHS COOOLIEHUS C UCII0JIb30BaHHeM MeToza LSB.
CreraHorpadus cerMeHTalMH C IJIOCKOM NJIOCKOCThIO Obl/1a BBeZleHa KaBaryTu v ip. OCHOBHas Ujes 3aKJr4a-
eTCsl B TOM, UTO 60Jiee BbICOKHe GUTOBbIE IIJIOCKOCTH MOTYT TaK»Ke HCII0J1b30BaThCs JiJ11 BCTpauBaHUsA HHPOD-
MalUH. 31echb KaX bl 6J10K pa36uBaeTcs Ha GUT-MJI0CKOCTb. [lmockocTh LSB n3o6pakeHus 6yieT 6UHApPHbBIM
n306pakeHreM, cocTOos MM U3 LSB kaxkioro nrukcesist B ©306pakeHUH U Tak jJaJiee. B ka)kj01 cerMeHTUPOBaH-
HOI GUTOBOM NJIOCKOCTH aHAJIM3UPYeTCs ee CJA0XKHOCTb. 1 Ha 0CHOBe NOPOroBOro 3Ha4eHUs 6JI0K AeJUTCS Ha
MHPOPMALIMOHHY0 06J1acTh M LIYMONOL00HY0 06J1aCTh, a CEKpeTHbIe JaHHble CKPbIThHI B 30HaX IlIyMa 6e3 yXy /-
IIeHM s KayecTBa U300pakeHus. ITOT MeTo/J, 06ecrieyrBaeT BbICOKYI0 BMECTUMOCTb U HaUMeHblllee YXyAllIeH e
M300pakeHHs 06JI0XKKH 10 CPAaBHEHUIO C TPAJAULMOHHBIMU MeTOJaM1 MaHUNyasauuu LSB.

O6Hapy:xeHue LSB ckpbiBaerT.

[IpeAbplAyMi MeTOJ, UCIIOJb3YEeMbIH /i1 TOTO YTOOBI OOHAPYKUTh CKpbIBatouxcsa LSB aBaseTca 2 (xu-
KBaJipaT) MeTO/| yCIelIHO UCN0Jb3yeTcs 4 stegdetect f1s o6HapyxeHus1 LSB npsvercs B koadpdunueHTax
B popmare JPEG. Eme onHa cxema o6Hapy»xeHus LSB 6611 npeJioxKeH UCMOJIb30BaHUEM GUHAPHOUN Mephbl CXO/-
CTBa MeXJy 7-i 6UT caMoJieT U 8-U (HauMeHee 3HAUUMBbIN) OGUT camoJeT. [IpeanosiaraeTcs, 4YTO CyLlECTBYET
ecTeCTBEeHHas KoppeJsslus MexJy OUTOBBIX MJIOCKOCTeH, YTo HapylaeTcs LSB ckpbiBaeT. dTa cxeMa He aB-
TOMaTHYecKas KaJUOpoBKa Ha OCHOBe N306pakeHU s, U BMeCTO KaJuOpyeT Ha 06yyaloleM Habope KPBIILKU U
cTeraHorpadpuyeckue usobpaxeHuil. CxeMa paboTaeT Jiyyllle, 4eM yHUBEPCAJIbHbIN CXeMa CTeroaHaju3a, Ho He
TaK X0polIo, KaK rocysapctBo-od-apT- LSB cTeroananusa. Euie ogHa cxema AJis1 o6HapykeHus LSB 6611 npej-
JIOXKEH HCI0JIb3ysl GUHApHbIe MEPBI CXO/ACTBA MEXAY 7-1 OUT camoJieT U 8-i (HauMeHee 3HAYHUMbIH) GUT caMo-
JeT. [IpeanosiaraeTcs, YTO CyLleCTBYeT eCTeCTBEHHAs KOppeisAlus MexX/y 6MTOBbIX [IJIOCKOCTEH, YTO Hapylla-
eTcs LSB ckppiBaeT. ITa cxeMa He aBTOMaTH4ecKas KaJUOpOBKa Ha OCHOBe U306parkeHUsl, U BMECTO KaJubpyeT
Ha o6yJarolleM Habope KPBILUIKU U cTeraHorpaduyeckue nuszobpakeHuid. 06pasern napa aHaau3s sBJseTcs 6oJiee
TIaTeJbHOTO aHaJU3a, U3-3a OCHOBe MeToJa RS, 06bsicHAA, KOorja U nouyeMy 3To paboTaeT. Pa3aBpaTHUK HUc-
[I0JIb3YeT OLleHKH COBMEeCTHOM BepOSITHOCTb MaccoBoro pyHkLus (BMP) f/151 noBbIlIeHN A YaCTOTHI BbISIBJIEHUS
nap o6pasnoB aHaausa RS. @puapux Mcrnoab3yeT JOKaJbHble OLleHKH, OCHOBaHHble Ha KBapTaJibl NHUKCeJeH,
YTOObI HEMHOTO Y/IYYIIUTh 06HapykeHue LSB 3a RS.

3akJ/ilo4eHue

B aToil cTaThe mnpexcTaByieH 0630p pPa3JIMYHBIX THUIOB CTeraHOrpadud U METOJLOB H306pa’KeHUs.
O6cyK/al0TCsI HEKOTOPbIE U3 HUHCTPYMEHTOB CTeraHorpaduu.

B 3TOM JJ0KyMeHTe GbLIM NpeACTaBJIEHbI HCCAE0BATENbCKUE PAOOTHI B 06J1aCTU cTeraHorpaduu, passep-
HYTble B 00J1aCTSIX IPOCTPAHCTBEHHOTO, IPe06pa30BaHUs U CKaTUS LUPPOBBIX H306pakeHUH. MeToab! npe-
06pa3oBaHUM JjOMeHa W3MEHSIOT YaCTOTHble KO3QUIUEHTH], 2 HE HANPSMYI MaHUNYJUPYIOT MUKCENSIMU
u3o6pakenus. CieZl0BaTebHO, UICKa)KeHHe MUHUMAJIbHO U, CJIeJ0BATE/IbHO, IPEANOYTUTEbHEE, YEM METObI
NpOCTPAaHCTBEHHOU 06J1acTu. Ho AJis xopoleit BcTpauBarwleid CloCO6GHOCTH MeTO bl MPOCTPAHCTBEHHOM 06-
JIACTH JAI0T Jiy4llne pe3yabTaThl. CyLiecTByeT KOMIIPOMUCC MeX /1y Ka4eCTBOM U306pa’keHH sl U CIIOCOOHOCTBIO
BCTpauBaHUA.

BBICIIAS INKOJIA « Ne13 /2017 |51



NHdOpMaLMOHHbIE TEXHO/IOT UM

B aToi#l cTaThbe npe/cTaBJ/eH, IPOaHaJU3UPOBaH U BHeJJpeH HOBbIM MeTo/ cTeraHorpaduu. [IpeanaraemMblit
MeTO/, CKpbIBaeT CEKpeTHOe COOblleHHe Ha OCHOBe CpaBHEHHUS U MOMCKa HahuMeHee 3HAaYMMbIX OUT M3006pa-
»keHus1 RGB B nopske (3 6uTta k R-koMnoHeHTy, 3 6UTa K KOMIOHEHTY G, 2 6UTa K B-KOMIOHEHTY), C TOMO-
L1bI0 KOTOPBIX Mbl MOXeM CKPbITb OJUH CUMBOJI B OJJHOM NHKCeJbHOM HM300pa>keHUHU, TaK YTO JJis1 CKPbITUS
CeKpeTHOro cooblIeHUsI TpebyeTcsl TOJbKO COOTBETCTBYIOIee KOJNYeCTBO NMKCeJTbHBIX H306pakeHUH. X0Ts
Mbl BbIOMpaeM U300pakeHue B MUKCeNSAX CAy4YalHbIM 06pa3oM, U306pakeHHe He OyJeT 3aTPOHYTO B BOIPO-
cax paspeuleHus U scHocTHU. [IpeasiaraemMmblii MeTos cpaBHUBaJU ¢ LSB ¥ npogBUHyThIMU MeTonaMu LSB, ko-
TOpble CKPbIBAJIM JlaHHbIE B HAMeHee 3Ha4YMMbIX OMTaX U OJiMHAKOBbIX 6UTax. [IpesiaraemMble u MeToAb! LSB
HCI0JIb30BAJIUCh /151 peaju3aluy stego-u300pa*keHus /sl CEKPETHOI0 COO6LIeHHs 10 KOJNYeCTBY pa3HbIX
n306pakeHUH. Pe3ynbTaThl peJioXKeHHbIX U MeTO0B CKpbITHs LSB aHam3npoBaiuch Ha OCHOBE Cpe/iHero
HMCXOJIHOTO M300pakeHUs U M300pakeHUs. B aTOM JOKyMeHTe JieslaeTCsl BbIBOJ, YTO NpPeAJIOKeHHbIH MeTO/
cTeroHorpaduu siBjasieTcs BbICOKO3)EeKTUBHBIM, TOYHBIM U TOYHBIM, UeM NpeJiaraemMble MeToAbl LSB, oH Ha-
YHHaeT CPaBHUBATb U UCKATb UJIeHTUYHbIe OUTHI B NUKCEJbHOM M300paKeHWU U CKPbIBAaeT JaHHble B HeM, TaK
YTO pa3pellleHHe U KayecTBO M306pakeHUsI HUKOT/ja He OYAYT 3aTPOHYThI U 0o6ecrneyaT 6e30MacHOCTb coob11e-
HUs1. JKCIIepUMeHTaJbHble Pe3y/JbTaThl TaKXe MOKa3bIBAIOT, YTO K03QPuLMeHT 3P PeKTUBHOCTHU Npejarae-
MOTI'0 MeTO0/la OTHOCHUTEJIbHO BbICOK 10 CPAaBHEHHUIO C CYLIeCTBYIOLUMHU METOAAMM.
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Abstract: The paper reviews and analyzes security models for the reliability of the information security system in
the user's access to information resources requiring the performance of protective functions.

Keywords: computer systems, security models, subject, object, discretionary access control model, mandatory
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Currently, it pays more attention to information security. And this is obvious. The large normative and
theoretical base, formal mathematical methods that justified most of the concepts were created. Earlier the
concepts formed only by verbal descriptions. The developers of security systems that implement the various
techniques and methods to counter threats to information6 try as much as possible to facilitate the work safety
administration. To do this, in the majority of the information systems used standard approaches that are the
result of the experience of the developers of such protection systems. Development of information protection
system must realize a security policy and with this full and accurate verification of its conditions must also be
realized. Security policy - a set of rules defining the set of feasible actions in the system. There are special security
models in which systems operate on a strictly defined set of rules and implement any security policy.

All the mathematical models of security of computer systems are classified into five main types:

e Models of discretionary access control systems;

» Models of mandatory access control systems;

e Models of security of information flows;

e Models of role-based access;

e Subject-oriented model sandbox.

Nowadays, the most effective and used mathematical models of computer systems considered as a model of
discretionary systems, mandate and role-based access control.

Classification scheme and the relationship of the provisions under consideration of mathematical models of
computer systems security fully shown in Fig. 1.

Model discretionary access control systems.

This model is characterized by the differentiation of access between the named subjects and objects. A subject
with a certain access rights may transfer this right to any other entity. For each pair (subject - object) must be
given a clear and explicit enumeration of permissible types of access (read, write, etc.), which are authorized for
a given subject (individual or group of individuals) to this resource (object). There are at least two approaches to
building Discretionary Access Control:

e each system object has attached to it a subject called the owner. It is the owner establishes the right of access
to the object;

e the system has selected one subject - the root, which has the right to establish ownership for all other entities
of the system.

There are variants of mixed and when simultaneously present in the system as the owners of establishing
rights of access to its facilities, as well as the superuser, has the ability to change the rights for any object and / or
change its owner. It is this mixed version implemented in the majority (UNIX or Windows family NT) operating
systems.
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Fig. 1. Diagram of the classification and the relationship of the provisions
of mathematical models of computer systems security

Discretionary access control is the basic implementation of a differentiating policy of access to resources in
the processing of confidential information in accordance with the requirements for information security.

Models of mandatory access control systems.

To implement this principle, each subject and object should be compared classification labels that reflect the
place of the subject (object) in the corresponding hierarchy. Through these tags to subjects and objects must be
assigned classification levels (levels of vulnerability, privacy category, etc.), is a combination of hierarchical and
non-hierarchical categories. These tags should be the basis of the principle of mandatory access control. SGC when
you enter new data into the system must request and receive from the authorized user classification labels of the
data. When an authorized user entering in the list of the new entity should be a comparison of his classification
labels. External classification label (subjects, objects) should correspond exactly to the inner label (inside LTV).

Models of role-based access.

The main role-based access control idea is the idea of linking the access permissions with the roles allocated
to each user. This idea came simultaneously with the advent of multi-user systems. However, until recently,
researchers paid little attention to this principle.

Role-based access control is a development of the discretionary access control policies, with the right to access
the system of subjects to objects are grouped in accordance with their specificity of their application, forming
part.

This access control is a component of many modern computer systems. Usually, this approach is applied in
the database protection system, and the individual elements are implemented in the network operating systems.

Role Assignment allows you to define a clear and understandable for users of the computer system of access
control rules. At the same time, this approach is often used in systems for users that clearly defined the scope of
their official duties and responsibilities.

The role is a set of access rights to the objects of the computer system, but the role-based distinction is not
a special case of a discretionary distinction, as its rules determine the procedure for granting access rights to
subjects of a computer system according to the session of his work and of existing (or absent) in his roles each
moment of time, which is typical for mandatory access control systems. On the other hand, the rules of role-based
access control are more flexible than the Credentials approach to differentiation.

54 || BBICIIAS IIKOJIA ¢ Ne13 /2017



MHbOpPMaLMOHHbIE TEXHO/IOT UM

Subject-based model sandbox.

In this model, it is believed that subjects generated other subjects (active entities) of the object (a passive
entity). The concept of object and associated subject. To talk about it if the object state affects state the subject the
next time (it is believed that the system discrete time). An entity shall display the associated object at the time /
on the set associated object at time / + 1. This may select a subset of objects (transmitter), a change that involves
a change in the subject of other objects (receivers). As a result, we get the information thread between two
objects. This flow has the property of transitivity. Access subject to the object is called the product of the flow of
information between a certain object and the object access. Among the streams there are legal and unauthorized.
The security policy describes the decomposition of flows on these two sets. Terms of access control has formally
description legal flows.

To split all the threads on the set of legal and unsectioned allocated a special entity that activate in any stream
andis able to classify limits - reference monitor. It turns out the concept monitor security objects (IBA) - areference
monitor, allowing only legal flows (transactions on the object). However, when you change the objects associated
with the IBO can change himself IBO, therefore introduced the concept of the correctness of the subjects, or they
do not affect each other. Two subjects to names mutually correct, if at any time there is no flow between two
objects associated with these subjects. We absolutely correct subjects’ sets associated objects do not intersect at
all.

The introduction of the concept of absolute correctness allows forming sufficient conditions for the
implementation of only legal access. For all subjects in this system, including the SBC must be totally correct with
respect to each other. This is a rather hard and fast rule, and at first glance it is not clear how to solve the problem
of the correctness of the subject generated and the IBO. Help comes the introduction of the concept of subjects of
the security monitor (MBS) - a subject that allows the generation only a subset of pairs of subjects and objects of
activating sources.

The computer system, in which there is MBS, called closed. If the generated entities are absolutely correct
concerning each other and MBS, the system is called a closed isolated. Below is shown and proved a theorem
describing a sufficient condition for guaranteed execution policy no-danger in the computer system: “If in an
isolated environment, there program IBO and generated by actors absolute correct with the IBO, MBS and others,
aswell as MBS absolutely correct from SBC, the SBC in a software environment allows only the legitimate offspring
of flows”.

In order for a software environment was always isolated (and hence guaranteed to be secure), you must
request that the product of the subjects accompanied control immutability of their parent objects.

To summarize, then each of these contact systems have their advantages, but the key is that none of these
models is not standing still and develops dynamically. Proponents have each of them, but objectively looking at
things, it is difficult to give preference to any one system. They are just different and serve different purposes.
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Abstract. This paper explores several metadata standards, which used in archives management systems (AMS).
It introduces the digital preservation problems and notes the importance of metadata for the archival institutions
of Uzbekistan. The experience of using archival metadata standards is analyzed in this research. It studies different
metadata formats for archives. And suggests ISAD(G) as a main standard in creation of digital archives.

Keywords: metadata, metadata standard, archival information system, digital archives, records management,
recordkeeping, ISAD(G).

Introduction

At present time for archival institutions of Uzbekistan, there is the problem of steady increase of various
documents, both paper and digital forms. Besides, accounting and storage of huge volume of different types of
information resources, especially, multimedia and their granting to users without special software and hard-
ware complicates work of archives. It is important to create digital archives and archival networks for long-term
preservation of information, as well as the exchange of records between archives. Digital archives are necessary
for the effective operation of modern archival institutions. The main issue is to develop AMS based on metadata
standard. Electronic metadata makes the digital archives go round. The digital world also works better when
there are standards. Standards encourage best practice. They help the end user by encouraging the adoption of
common platforms and interfaces in different systems environments.

Today only in the Central State Archives (CSA) of Uzbekistan there is a software called Archive Documents
Management System (ADMS), which is being used over 9 years. This system was designed for automation of the
main archival processes. It has all the basic functions, such as attaching and classifying documents, archival de-
scription, searching and browsing, etc. But ADMS has its own metadata schema that is not well constructed. With
the growing number of records in the database, it becomes difficult to search and browse documents.

Other institutions use their own archival systems, which differ from the ADMS and are quite simple, some ar-
chives still use Microsoft Access or Excel sheets to store records. That’s why we need to create metadata standard
to use in development of archival systems. Electronic metadata makes the digital world go round (Cunningham,
2001). The digital world also works better when there are standards. Standards encourage best practice. They
help the end user by encouraging the adoption of common platforms and interfaces in different systems environ-
ments.

Research goals and objectives

The objective is to choose international metadata standard for adapting or creating new national standard on
its basis. Metadata format for using in development of digital archives in archival institutions should be defined.
What metadata standards exist? What is the purpose of different standards? What is the difference between
them? What we need to pay attention to the use of metadata standards? To answer these questions the local and
foreign experience on this field is analyzed, using metadata standard in foreign archives is studied. This paper
attempts to review some recent initiatives that relate to preservation metadata for digital archives.

Metadata standards for Recordkeeping

Here is a definition of the standard given by The British Standards Institution, the oldest organization for
standardization (1901): “In essence, a standard is an agreed way of doing something. It could be about making a
product, managing a process, delivering a service or supplying materials - standards can cover a huge range of ac-
tivities undertaken by organizations and used by their customers. It is a published document that contains a tech-
nical specification or other precise criteria to be used systematically as rules, guidelines or definitions. Standards
help to make life easier and increase the reliability and efficiency of products and services that we use”.

In the table 1 the list of the main international standards on records and archives management are given.

1 The British Standards Institution (BSI) http://www.bsigroup.com/en-GB/standards/Information-about-standards/what-is-a-standard/
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Table 1. Main international standards on records and archives management

International Organization for Standardization (ISO)

[SO 15489 (2001, 2016)

Records management (Part 1 & 2)

1SO 18492 (2005)

Document Management Applications, Long-term preservation of electronic
document-based information

IS0 22310 (2006)

Guidelines for standards drafters for stating records management
requirements in standards

ISO 23081 (2006; 2009 and
2011)

Records management processes, Metadata for records (Part 1-3)

1SO 26122 (2008)

Work process analysis for records

1SO/TR 13028 (2010)

Implementation guidelines for digitization of records

ISO 16175 (2010 and 2011)

Principles and functional requirements for records in electronic office
environments (Part 1 to 3)

[SO 30300 and ISO 30301 (2011)

Information and documentation, Management systems for records

1SO 13008 (2012)

Digital records conversion and migration process

1SO 14721 (2012)

Space data and information transfer systems - Open Archival Information
System (OAIS) - Reference model

1SO 16363 (2012)

Space data and information transfer systems - Audit and certification of
trustworthy digital repositories

1SO 17068 (2012)

Trusted third party repository for digital records

ISO/IEC 17826 (2012)

2012 Information Technology/Cloud Data Management Interface (CDMI)

1SO 14641-1 (2012)

Electronic archiving - Part 1: Specifications concerning the design and the
operation of an information system for electronic information preservation

International Council on Archives (ICA)

ISAD(G) General International Standard Archival Description

ISDIAH International Standard for Describing Institutions with Archival Holdings

ISDF International Standard for Describing Functions

ISAAR(CPF) International Starlu"iard Archival .Al:lthorlty Record for Corporate Bodies,
Persons and Families, Second edition

ICA Principles of Access to Archives

ICA Guidelines for developing a retention schedule for records management and
archival professional associations, including a model retention schedule

ICA Code of Ethics for Archivists

Other standards and formats

DOD 5051.2

Electronic records (US National Archives)

MoReq?2 (European Union)

Requirements for the Management of Electronic Records

DUBLIN CORE The Dublin Core Element Set Version 1.1

MARC MAchine-Readable Cataloguing MARC 21 Concise
Format for Bibliographic Data

EAD Encoded Archival Description

MODS Metadata Object Description Schema

These standards are used in different archival institutions in the world.

In 2001 International Standard Organization (ISO) has developed ISO 15489-1:2001 Information and docu-
mentation - Records management - Part 1: Concepts and principles (ISO 15489). A year ago the International
Organization for Standardization (ISO) began selling a “technically revised” edition of the same name with the
designation of ISO 15489- 1:2016, which cancels and replaces its predecessor (Barnes, 2016). One of the main
part this standard is devoted to archives/records management, focusing management systems for records and
metadata.

The Library of Congress archival collections and finding aids are created using the Encoded Archival
Description (EAD), an international standard maintained by the Library of Congress in partnership with the
Society of American Archivists?.

The International Council on Archives (ICA) has developed a general standard for archival description called
International Standard for Archival Description (General) (ISAD(G))3. According to ISAD(G), archival description
proceeds from general to specific as a consequence of the provenance principle and has to show, for every unit of

description, its relationships and links with other units and to the general fonds. Therefore, archival descriptions

2 EAD Best Practices at the Library of Congress - https://www.loc.gov/rr/ead/lcp/
3 International Council on Archives. ISAD(G): General International Standard Archival Description, 2nd edn. International Council on Archives, Ottawa (2000)
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produced according to the ISAD(G) standard take the form of a tree which represents the relationships among
more general and more specific archive units going from the root to the leaves of the tree.

In order to respect ISAD(G) principles, archival description metadata should meet the following three main
requisites (Ferro, N., Silvello, G., 2008):

1. Context: archival description metadata have to retain information about the context of a given record, such
as the relations between records and with the production environment, as stated by the respect des fonds prin-
ciple discussed above.

2. Hierarchy: archival description metadata have to reflect the archive organization which is described in a
multi-leveled fashion, as defined by ISAD(G).

3. Variable granularity: archival description metadata have to facilitate access to the requested items, which
may belong to different hierarchical levels, with the desired degree of detail and without requiring access to the
whole hierarchy.

But ISAD(G) basically was developed for the institutions of Western countries. There some complications in its
adaptation. However there are examples of using ISAD(G) in Asian archives. For instance, archival institutions of
Korea have adopted it in their systems (Youn, 2015).

EAD is an archival description metadata standard that reflects and emphasizes the hierarchical nature of
ISAD(G) (Pitti, 1999). EAD fully enables the expression of multiple description levels central to most archive de-
scriptions and reflects hierarchy levels present in the resources being described. EAD cannot be considered a
one-to-one ISAD(G) implementation, although it does respect ISAD(G) principles and is useful for representing
archival hierarchical structure.

An Australian research project (the Recordkeeping Metadata Project) based in the School of Information
Management and Systems at Monash University has developed a general framework known as the Australian
Recordkeeping Metadata Schema (RKMS) (Day, 2001). It has also been concerned with supporting interoperabil-
ity with more generic metadata standards like the Dublin Core and relevant information locator schemes like the
Australian Government Locator Service (AGLS) scheme. The RKMS defines a highly structured set of metadata
elements that conforms to a data model based on that developed for the Resource Description Framework (RDF).
The schema is designed to be extensible and can inherit metadata elements from other schemas.

Ruhl has conducted an on-line survey which was executed 2010 in german archives of all branches (Ruhl,
2012). The survey focused on metadata and used metadata standards for the annotation of audiovisual media
like pictures, audio and video files (analog and digital). The survey found that the issue of metadata for audiovi-
sual objects, metadata standards and their exchange plays a minor role for most of the german archives. This can
only be attributed to a lack of knowledge of the subject and its benefits to the archival landscape or to an extreme
lack of personnel, temporal and financial resources in the archives. The same situation in archival institutions of
Uzbekistan. Many archivists don’t know about metadata and many of them don’t have any experience on working
with digital archives. In this case we're working on developing the unique archival network and it’s union catalog.
Every institution will be connected to this network and they will work in unique system. Then it will be easy to
train archivists on working in this system.

Methodology

Today there are 102 state archives (including 4 CSA), 107 archives of staff documents, 15 non-state archives,
more than 10000 archival departments of the state organizations in Uzbekistan. Total amount of archives is more
than 13 million storage units. The national archival fond of the Republic of Uzbekistan includes more than 6 million
documents. In particular, more than 38 000 scientific and technical documents, 16 000 film documents, 402 000
photo documents, 14 000 sound documents are very important. 2 million documents in archive departments in
public organizations, 1 million documents in non-state archives. Some archives have experiences on using library
description standard - MARC21* based software as their repository system. This software called ARMAT was
initially designed for libraries and now it is widely being used in corporate network of libraries (Rakhmatullayev,
2014). There are other experiences on implementing MARC21 as a main format of digital archives in different
countries. But this format has one principal minus: it can not cover hierarchy of archives. Therefore it is used in
conjunction with archival standard, for instance, with EAD. But this complicates the work.

In our research we use experimental design as a research method to implement archival system in 3 CSA
of Uzbekistan and create archival network. These pilot archives are: Central State Archive of the Republic of
Uzbekistan, Central State Archive of Scientific-technical and medical documents of the Republic of Uzbekistan,
Central State Archive of Films, Photographs and Sound Recordings of the Republic of Uzbekistan. In this research
we are expecting to get results on metadata using for various types of documents and relations between records.
This system’s metadata format will be in ISAD(G).

Findings

ISAD(G) gives several opportunities. It can cover all levels of records, such as fond, series, file and item. It eas-
ily can be related with other standards that can be used in digital archives: ISAAR(CPF) for Authority Files and
ISDIAH for Archival Institutions when working on corporate network. In Fig.1 there is a semantic model of digital

4 MARC 21 Format for Bibliographic Data, https://www.loc.gov/marc/bibliographic/
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archives system based on above mentioned standards.

Terms
Controlled vocabulanes

T
Provides controlled vocabulares for

Archival Institutions Pgi(:;.gcrgli;ﬁ%r[g Archival document
ISDIAH record ISAAR(CPF) record ISAD{G) record
15 a type of. " Event

Y

eg. Creates, Takes,
custody of etc.

e

Figure 1. Recordkeeping model and relationship between records.

Implications
With development of digital archives based on metadata standard, archival institutions will get a significant
effect in the following areas:

Long-term preservation of documents;

Operative, more complete providing population with various and necessary information;

Fast search and browse archives;

Reduction of documents duplication;

One training system;

Interoperability with digital systems of other institutions, such as libraries and museums.

Rich information space based on modern technology solutions;

Unification of documents and forms of their description and representation;

Social benefits (information openness of the state, development of scientific, cultural, educational ties,
etc.).
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THE ANALYSIS OF TEXT STEGANOGRAPHY METHODS
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Abstract: Today, in any sphere of our life, any type of data (text, image, audio, video etc.) can be stored and
transmitted at high speed. However, they are easy to access illegally, tamper with, and copy. For this reason, the issue
of information security has become more important with the development of computer. One of the grounds discussed
in information security is the exchange of information through the cover media using steganography methods. In this
paper, we analyze some basic approaches of text steganography and compare it according their performance based on
the advantages and disadvantages.

Keywords: steganography, cryptography, encrypt, hash, stegotext, cover object, attackers, cipher text.

Introduction

Steganography is a branch of information hiding and its main goal is to communicate or transmit the data securely
in a completely undetectable manner. Literally meaning writing in a cover is the practice of hiding messages within
other messages in order to conceal the existence of the original [1]. The inventor of the word steganography is
Trithemius, the author of the early publications on cryptography: Polygraphia and Steganographia. Besides invisible
ink, an oft-cited example of steganography is an ancient story from Herodotus, who tells of a slave sent by his master,
Histiaeus, to the lonian city of Miletus with a secret message tattooed on his scalp. He then journeyed to Miletus
and, upon arriving, shaved his head to reveal the message to the city’s regent, Aristagoras. The message encouraged
Aristagoras to start a revolt against the Persian king. In this scenario, the message is of primary value to Histiaeus
and the slave is simply the carrier of the message [2].

We can classify the steganography methods based on cover media as follows:

Text, Image, Audio, Video, Protocol.

Text steganography

The text steganography is a method of using written natural language to conceal a secret message. In text
documents, we can hide information by introducing changes in the structure of the document without making
a notable change in the concerned output. Storing text file require less memory and its faster as well as easier
communication makes it preferable to other types of steganographic methods. Text steganography can be broadly
classified into three types: Format based, Random and Statistical generation, Linguistic methods.

Format based methods

This method uses the physical formatting of text as a space in which to hide information. Insertion of spaces
or non-displayed characters, careful errors tinny throughout the text and resizing of fonts are some of the many
format-based methods used in text steganography. Some of these methods, such as deliberate misspellings and
space insertion, might fool human readers who ignore occasional misspellings, but can often be easily detected by
a computer [3].

Random and statistical methods

In order to overcome the problem of comparison with a known plaintext, steganographers often choose to
generate their own cover texts. The methods used are - concealing information in random looking sequence of
characters, the statistical properties of word length and letter frequencies are used in order to create words which
will appear to have same statistical properties as actual words in the given language [3].
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Text Steganography
methods

Advantage

Table 1. Advantages and disadvantages of Text steganography methods

Disadvantage

Line Shift

This method is suitable only for printed text.

When attackers use OCR (character recognition
program), the hidden information easily would get
destroyed.

editors, extra white space at the end of lines is
skipped over, it won’t be noticed by the casual
viewer.

Word Shift Word shifting method identify less because of | If someone knows the algorithm of distances, using
change of distance between words to fill line | the difference in the distances one can obtain the
is quite common. hidden text by comparing the stego text with the

algorithm. Also, retyping or using OCR programs
destroys the hidden information

White Steg Due to the fact that in practically all text | Inconsistent use of white space is not transparent.

Semantic method

Attacker cannot detect by retyping or using
OCR programs.

Smart reader who has huge knowledge of words
can discover their synonyms or antonyms.

cipher text makes more secure.

Syntactic method The amount of information to hidden the | It requires identification of correct places to insert
method is trivial. punctuation marks.
CSS Using RSA public key cryptosystem and | Text Correlation Program or any function corrected

text is easily detect it.

Mixed-case font

The hiding capacity will be very high
compared to other text steganography
methods.

Attackers can easily detect with the special
program. Retyping and using OCR programs
destroys the hiding information.

SMS-Texting

Attacker cannot detect by retyping or using
OCR programs.

It takes a long time to make a wordlist and the
capacity of the text must be large to hide the secret
message.

Feature Coding

A large volume of information can be hidden
in the text without making the reader aware
of the existence of such information in the

By placing characters in a fixed shape, the
information is lost. Retyping the text or using OCR
program destroys the hidden information.

SSCE (Secret

text
Using SSCE table and a certain mapping

Inserting articles would attract smart reader,

cover file. A word having same start and end
letter is skipped. Since no change is made to
cover, the cover file and its corresponding
stego file are the same

Steganographic Code | technique by inserting articles (a, an) with | especially, when non-specific nouns are used a lot.
for Embedding) the nouns increases the security of the data.
Hiding data in Itis based on the special calculated algorithm. | If attackers would be aware of the algorithm of this
wordlist Secret message is hidden to the text without | method, it is easy to detect it.
any changes and cover is dynamically
generated.
Hiding data in The approach works by hiding a message | The volume of data hiding in the paragraph would
paragraphs using start and end letter of the words of a | beveryless. The capacity of hiding the large volume

of data leads to the challenge.

CONCLUSION

There are some methods of text steganography thatare analyzed and provided with advantages and disadvantages
of each method (Table 1). Each method has its special algorithm, respective capability to hide data in text and
using sphere which allows it increases its security. By using line shifting method, we can hide huge amount of data,
but line shifting method only capable for printed text because in this method, other than printed text character
reorganization program(OCR) is used and hidden information get destroyed. In Syntactic method, (.) and (,) is used
to send very important information and hide very small amount of data. However, smart reader can easily detect
or destroy secret message. Semantic method is efficient and its security is higher than previous method. In my
view, Hiding Data in Paragraphs being the most efficient can be used to transmit confidential data securely over the
Internet.

To sum up, some methods are easily detected by attackers or destroyed by retyping and using special programs
(OCR), on the other hand, some of them is based on word structure and their meaning.
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OKA3AHUE YCJYT IOYTOBOM CBA3U C TPUMEHEHUEM
WH®OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUX B
PECIIYBJIUKE Y3BEKUCTAH

Hwidaesemoea ImuHe TanrzamoeHa
cmapwuti npenodagamens kagedpwvl «TexHo102Us1 NOUMOBOU C853U»
Tawkenmckull yHugepcumem uH@OPMAayuOHHbIX MEXHOA02UU

umeHu Myxammada An-Xopasmuli

B danHoll cmamve npugedeHbl a8mMomMamu3upo8aHHble UHPOPMAYUOHHbIE CUCMEMbl NOYMOBOUl C8513U HA OCHO8E
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHO02UL.

WudpokoMmMyHuKannoHHble TexHosoruK (MKT) vrpatoT BaXKHEHLITYI0 pOJib B PAa3BUTHUH IIOYTOBOI'0 CEKTOPA U
BHOCSIT 3HAYMTEJIbHBIN BKJIa/l B UHTETPALMI0 NOYTOBbIX ceTel. [[04TOBBIE ONIepaTOpPb! pErMoHa IPEL0CTABIISAIOT
IIUPOKUU aCCOPTUMEHT 3JIEKTPOHHBIX YCJIYT, BKJIOYasd THOPUAHYIO TIOUYTY, a TAK)Ke HHTEPAaKTHBHbIE CETEBbIE
MOYTOBBIE YCJAYTH Yepe3 UHTEePHET, KOTOPBIE NMOJIb3YIOTCS 60JBIINM YCIIEXOM.

B cTpaHax pervoHa c 6/1arONpUsITHBIMU YCJOBHUSIMU HaAGJIIO[AeTCS WHTEHCUBHOE PAa3BUTHE 3JIEKTPOH-
HBIX [TOYTOBBIX U 3JIEKTPOHHBIX I'OCY/AaPCTBEHHBIX YCayT. [louTOBBIE CAYK6BI MHOTUX CTPAaH UMEIOT BCE BO3-
MO>KHOCTH, YTOOBI IPOBOAUTH PAabOTY 0 Npeo6pa30BaHUIO B OHJIANWH GOPMY a[MUHUCTPATUBHBIX IPOLEAYD,
oTBevasi TAKMM 06pa30M Ha pacTyIUHA UHTepPeC PYKOBOAUTEEH OTHOCUTEJBHO UCII0JIb30BAHUSI TAKHUX OHJIAM-
HOBBIX YCJIYT, YTOOBI COKPATUTb PACX0/bl HA UX MIPEIOCTABJIEHHUE IJIs CAYKALIUX.

MHorue cTpaHbl JaHHOTO PervoHa CTaau obpamaTrh 0co60e BHUMaHHE HAa HOBbIE IOYTOBBIE YCJIYTH, TAKHUE,
KaK pa3BUTHe UHTEPHET - Mara3uHoB. boJsiee TOro, pas/jinyHble MOYTOBBIE CAYKObI U3y4YaIOT YCIAYTH AUPEKT
- MapKeTHHTA C LleJIbI0 OKa3aHHMsI TIOMOIIM B pa3BUTHUU OGM3HecCA Iy TEM NPOBEJEHUS LieJIEBbIX PEKJIAMHbBIX KaM-
NaHUMU.

CucteMa «ABTOMaTH3UPOBAHHOM CHCTEMBI 3JIEKTPOHHBIX ZleHeKHbIX epeBojoB» (AC 3/111) yHKnoHUpyeT
caekabps 2005 roga. Buactosmee Bpems k AC 3/l moakirodeHo 186 y3J10B TOYTOBOM CBSI3U, TPOU3BO/ICTBEHHBIX
y4dacTkoB U 1539 oTaesieHUl MOYTOBOU CBSA3U Bcero 1725 06'bekToB mouToBo# cBsA3u (OI1C). OcyuecTBiaseTcs
06MeH MeX/JyHapOJAHbIMH [TI0YTOBBIMHU NepeBoAaMu co BceMu ctpaHamu CHI, nmpuyeM c YkpanHo#, Poccuiickoit
depnepanueit, Pecny6sinkoit besapych, Pecniy6inkoit Kazaxcran, MosioBoii, A3epb6aiikaHoM U ApMeHUen ye-
pe3 MexayHapoaHyIo ¢uHaHCcOBYyw cucteMy BIIC. B mesisix coBepuieHCTBOBAHUS CUCTEMbI MEX/YHAPOIHbBIX
3JIEKTPOHHBIX MepeBoioB B ¢peBpaJsie 2011 roga ocyuiecTBiieH nepexo ¢ cucteMmsl IFS - Light va cuctemy IFS.
B aBrycTe 2011 roza 6611 paspaboTtad uatepdeiic mexay cucremamu IFS n KKC. [IpuHsaTHIE Mepbl T03BOJHIN
3HAUYUTEJbHO COKPAaTUTh BpeMsl IPOXOXKJAEHUsI MeX/YHAPOAHbIX NEPEBOAOB BHYTPH pecny6anku. Ha 6aze AC
311 BHenpena c 1 mapTta 2012 rozga cuctema «['MOpUAHBIE AeHEKHbIE IEPEBO/IbI», T03BOJISIOIAs 0Ka3bIBATh
YCJYTH IO IPHYEMY U OIlJIaTe MOYTOBBIX IEPEBO/IOB, KAaK U3 aBTOMATHU3WPOBAHHbIX, TAK U HEABTOMaTU3UPOBaH-
HbIX OT/eJIEHU U TOYTOBOM CBSI3H.

B nesfix aBTOMaTH3aLMK NIPOLECCOB yyeTa M KOHTPOJIA NpUeMa naTexel oT HacesieHUA B 2008-2009 rogax
6b1J1 pa3paboTaH U BHEJJpEH MUJIOTHBIA MPOEKT «ABTOMAaTU3MPOBAHHOM CUCTEMBI TpueMa naTtexei» (ACIIII).
B HacTosee BpeM4 K JAHHOU cUCTeMe NOAKJI04YeHbl 184 y3J10B NOYTOBOM CBA3Y, NIPOU3BO/CTBEHHbBIX Y4YaCTKOB
1 1546 oTneneHu# nodyToBou c¢Bsi3u Bcero 1730 OIIC. /laHHas cucTeMa COCThIKOBaHA C OUJIJIMHTOBOW CUCTEMOMU
AO «Y36ek3sHepro» v o3BoJisieT 06MeHUBATbCsA MHPopMaLuel B pexuMe «Online». B nessax aBTOMaTu-
3alUH MPOILECCOB yYeTa U KOHTPOJIS MpHeMa IJIaTeXel oT HacesieHUs 3a ra3 B 2015 roay 6b1y1u npoBeieHbl
paboTHI 0 pa3paboTKe MOAYJIS «KABTOMATU3UPOBAHHOUN CUCTEMBI TpUeMa IJiaTexen 3a ras» ACIIII «'a3».

B nesfiX aBTOMaTHU3an MK MPOLECCOB y4YeTa U KOHTPOJIS BhIIJIATHI NeHCHH U noco6ui B 2008-2009 rogax
6b11 pa3paboTaH U BHeJPEH MUJIOTHBIN MPOEKT «ABTOMATH3UPOBAHHON CUCTEMBI YUeTa BBIIJIATHI IEHCUH U
noco6uii» (ACYBII). B 2013 roay ocyiiecTBJ/eHa MO/iepHU3aLMs U cZja4ya B aKcIyaTalnuio mporpamMmMbl ACYBIL
Ha ceroguamuuii geus k ACYBII nogk.atodens! 1730 OIIC. Mexxay aBTOMaTU3WUPOBAHHOW CUCTEMOU y4eTa Bbl-
nJiaThl NeHcuH, mocobunt u AC «IleHcusi» BHeOwAKeTHOTO [leHCcMOHHOTO PpoHAa npu MuUHHUCTEpPCTBE GUHAHCOB
Pecny6siku Y36€eKHCTaH, a TaK)Ke aBTOMAaTU3UPOBAaHHOW CUCTEMOM pUeMa IJIaTeXel ¥ GUIJIMHIOBOM CUCTe-
mo# ['AK «Y36ekanepro» oprannsoBasa «Online» cBsi3b Mo o6MeHy JaHHBIMU. «ABTOMATHU3WPOBAaHHAsS CUCTe-
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Ma MOHUTOPUHTA NPOXOXKJEHUS PETUCTPUPYEMBIX TOYTOBBIX OTHpaBeHUi» (ACMIIPO) BHegpeHa B ceHTsAOpe
2011 rosa. CucteMa paboTaeT c IPUMeHEHUEM TEXHOJIOTUH LITPUXKO/0B U 103B0JIsSIET ONlepaTUBHO NOJIy4aThb U
06MeHMBaTbCcs MHPOpMaLMel 0 IPOXOXK/JEeHUH IOUYTOBBIX OTNIPABJeHUH € olepaTopaMU NOYTOBOM CBA3U JAPY-
IUX TOCYZApCTB, a TaKXKe [103B0JIsIeT 0TOGpakaTh JaHHYI0 MHPopManuio Ha caiiTe O6uecTBa. K cucreme noj-
kJtoueHbl APM 609 06beKTOB MOoYTOBOM cBsA3U. B aBrycte mecsine 2015 roja 6b1ya pa3paboTaHa nporpamMma
AC «MHTepHeT noJNnucKa» U BHeJipeHa ycayra «MHTepHeT nmoAnucka» AJisl OCyLeCTBJEeHUs NOANUCKU Yepes
WuTepHeT. CucTeMa 03BoJisieT 0QOPMJIATD NOJNUCKY Yepes3 ceTh VIHTepHeT B npejesax r.TallkeHTa ¢ npeJo-
CTaBJIeHMEM BO3MOXKHOCTH OIJIaThl 3a MOJNUCKY CO CieTOB GAHKOBCKHUX MJIACTUKOBBIX KapTO4YeK KJIUEeHTOB Ye-
pe3 UHTepHeT.

B nacTosiuee BpeMs yepe3 calT (www.pochta.uz) O61iecTBa 0Ka3bIBalOTCA UHTEePAKTHUBHbIE YCAYTH: TO-
HCK PerucTprupyeMbIX NOYTOBBIX OTNIPaBJeHUMN; TOUCK UH/EKCOB 00'beKTOB IOYTOBOM CBSI3H; IPUEM 3asiBOK Ha
BbI30B Kypbepa. Ha caliTe pasmeleHa HHoOpMaL U AJs 0Jb30BaTe el yCayT: Tapudbl Ha YCJAYTH IOYTOBOU
CBSI3Y; peKkJlaMHas U Jpyrasg HuHdopMaunus AJs nosab3oBaTesed. Yepes «EAuHBIN nopTasi rocyapcTBeHHbIX
MHTEPAKTUBHBIX YCJAYT» OKa3blBAIOTCA CJAeAYIOlUMe BUABI yCAYT: pa3MelleHHe UMeLUXcsl BaKaHCUH U pac-
CMOTpeHMe NOCTYNAlLIMX [10 HUM NpeAJioKeHUH 3asaBuTe el B O611ecTBO; pa3MellleHHe aipecoB, KOHTAKTOB,
JHel npueMa rpaxaH, «Online» 3anuch Ha npueM K pykoBoguTe 10 O61iecTBa; NpueM U 06paboTKa kaJob, 3a-
SIBJIEHUH U IpeyiodKeHU N GU3UUeCKUX U IPUAUYECKUX JIUI»; NIPUEM 3asiBOK Ha KypbepCcKue ycayru ¢uanaa
«TOIIKEHT NOYTaMTH»; aBTOMaTU3UPOBAaHHbIA NOUCK PErUCTPUPYEMBIX TIOYTOBBIX OTIIPABJIEHUH.
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CTPATETHA PA3BBUTHA HHHOBAIIMOHHBIX TEXHOJIOTHH B IOYTOBOH
CBA3U PECIIYBJIUKH Y3BEKHUCTAH

Hwodasinemoea Imune TasnrzamoeHa
cmapwuti npenodagamens kagedpwvl «TexHo102Us1 NOUMOBOU c853U»
Tawkenmckuii yHusepcumem uH@OPMAYUOHHbIX MEXHO102Ull
umeHu Myxammada An-Xopasmuli

B daHHoll cmambe npugedeHa 8bipabomka cmpamezuu pa3gumusi yc/1y2 NoYmoasoli c8si3u 8 CO8PeMeHHbIX YC/A08U-
sx6 A0 «Y36ekucmoH noumacu» Ha ocHoge Cmpamezuu dessmesbHocmu BIIC Ha nepuod 2017-2020 22 u lIpoepammbl
ModepHU3ayuu cemu noYmoeoli cesi3u, BHedpeHUs U pa38umusi HO8bIX 8UA08 ycay2 Ha 6a3e UHPOPMAYUOHHO-KOMMY-
HUKAQYUOHHbIX mexHos02ull 2017-2020 2odax.

OCHOBHBIM  HampaBJIeHHWEM  DPas3BUTUSA MOYTOBOHM  CBA3M  Pecny6ynku  Y36eKUCTAaH  SBJSET-
CAd OKasaHhe YyCJAyr C YpOBHEM OpraHu3allMd NpPOU3BOACTBA, OTBEYAKWIMM COBPEMEHHBIM Tpe-
60BaHHUAM, Y/OBJETBOPSIOLUIUM BO3pOCUIME TMOTPEOGHOCTH KJAMEHTYPbl U  oOecrneyuBalOLUIUM  Ka-
4yecTBO 0OpabOTKM MOYTOBBIX OTHpaBJEHWH MO CcTaHJapTaM BceMupHOro modToBOro coro3a.
OcHOBHBIE HallpaBJIEHUs - 3TO MO3TANHOE CO3/aHMe KOPNOPAaTUBHOU CeTH Nepejadyu JaHHbIX U OCHallleHHhe
KOMIIbIOTEPHON TEXHUKOU U NHGOPMAIMOHHON TEXHOJIOTHENH 06'bEKTOB NMOYTOBOM cBA3U O61ecTBa U BHEApe-
HHUE COBPEMEHHBIX YCIYT.

OCHOBHBIM HalnpaBJIeHHEM Pa3BUTHUA YCJAYT NOYTOBOM cBA3U B 2017 roay onpejesieHO OKa3aHUe yCaAYyT C
YPOBHEM OpPTaHU3aLMU NMPOU3BO/CTBA, OTBEYAIOIIMM COBPEMEHHBIM TPeGOBAaHUSAM, YA 0OBJIETBOPSAIOIUM BO3-
pociie moTpe6HOCTH MM0JIb30BaTe el U 06eCIeYMBaIOIMM KayeCTBO 06paboTKH MOYTOBBIX OTHPABJIEHUH MO
cta"gaprtam BIIC.

st yero O6IECTBO MJIAHUPYET MPOBECTU MOJIePHU3AIMI0 OCHOBHBIX GOH/IOB U CYIeCTBYIOIINX aBTOMATH-
3MPOBAHHBIX CUCTEM /J15l IPELOCTaBIeHHs 60Jiee IUPOKOro Kpyra ycayr Ha 6a3e MHPOpMaLHOHHO-KOMMYHHU-
KallMOHHBIX TEXHOJIOTUH: yBEJIUYUTb UHBECTUIIMHU B Pa3BUTHE OYTOBONH HHPPACTPYKTYPhI U TEXHOJOIUH Ha
6a3e UKT nuis obecniedeHUst yCTOWUYUBOr0O pa3BUTHA GUHAHCOBBIX (TOYTOBO-6aHKOBCKHUX, 6aHKOBCKUX U CTpa-
XOBBIX) YCJIYT, @ TAK)Ke Pa3BUTHUS 3JIEKTPOHHON KOMMEPIIUH U YCAYT JIOTUCTHUKH 0 MTPO/ABUKEHUIO TOBAPOB U
rpy30B; 06ecneYuTh JOCTYI OpraHaM IoCyJapCTBEHHOTO yNpaBJeHUs, TOCYAapCTBEHHBIM IMpPeANpUSTHAM,
KOMMEPYECKHUM CTPYKTYpPaM U IHUPOKHUM CJI0SIM HaceJleHUsI K THGOPMaIMOHHBIM pecypcaM JiJis peJocTaBie-
HUS FOCYJaPCTBEHHBIX YCIYT Yepe3 CeThb 00'bEeKTOB MOYTOBOM cBsA3u Ob1iecTBa.

Bo ncnosnenunu I[loctanossenue IlpesusenTta Pecny6snku Y36ekuctan ot 16 mas 2016 rozaa Ne TIII-
2530 «O Mepax Mo AajibHEHIIEMY pacIIMPEHHUI0 TOPTrOBO-3KOHOMHY€ECKOT0, MHBECTUIMOHHOTO U pHUHAHCOBOTO
coTpyaHudecTBa ¢ Pecniy6snkoit Kopes» 06mem co6panueM O6mectBa ot 30 utoHsa 2016 ropa yTBepxK/aeHa
«[lporpaMmMa MoilepHHU3aLlMK CETH NMOYTOBOM CBSI3M, BHEJPEHUS U PA3BUTHS HOBBIX BH/IOB YCJAYT Ha 6a3e WH-
dbopManMOHHO-KOMMYHHUKALLMOHHBIX TexHosorui 2017-2020 rogax». B pamkax aToi nporpammel B 2017 roay
NpeAyCMOTPEHO: pa3BUTHE aBTOMAaTU3UPOBAHHOM MHPOPMALMOHHON cucTeMbl «[IpreM nuaTtexei», ¢ fajb-
Hellel uHTerpanuel ee ¢ ”HGOPMAIMOHHBIMU (MJIATEXKHBIMH) CUCTEMAaMU TMOCTABLUIMKOB yCJYT; CO3JaHUe
MeXXB€/IOMCTBEHHOM NJaTGOpPMbI O 3JIEKTPOHHOMY 0OMEHY JaHHBIMHU C TAMOXXEHHOH CJIYKO60H; MO roTOBKa
noMeleHUi 1 yctaHoBka 1750 wT. ”HGOKHUOCKOB U TEPMUHAJIOB JIS IOCTYIA K CUCTEME «JJIEKTPOHHOE Ipa-
BUTEJIbCTBO» B IOYTOBBIX OT/AE/JEHUAX, B TOM YHCJIE B CeJIbCKOU MECTHOCTH; BHEJJpEHUE U Pa3BUTHE AUJTEPCKUX
yCJIYT ONepaToOpOB MOOGUIBHOMN CBSI3H; pa3paboTKa uHTerpanuoHHoro moayis ¢ KAUC «AgMUHUCTpaTUBHAS
npaktuka» ['YB/lJl MB/] PY3 o fjocTaBKe MOCTAHOBJIEHUU 0 HAJIOKeHUH ITPadoB 1o HapymeHusm [1/1; nanb-
Hellllee pa3BUTHE aBTOMATU3MPOBAHHON HHPOPMALLMOHHOM CUCTEMBI yUieTa U KOHTPOJIS ABUKEHUSI aBTOTPaH-
CIOpTa M OCHAllleHHe aBTOMOOHUJIbHOTO TpaHcnopTa GPS-Tpekepamu; BHeipeHNe U pa3BUTHE aBTOMATHU3UPO-
BaHHOW MHPOPMALMOHHOW CHCTeMbI «CTPaxOBbIE YCAYTHY.

B nessix pacmupenus npoduis 1esTeJbHOCTH Ha3HAYEHHBIX ONePaTOPOB HAa PbIHKE MJIATEXHbIX 3JIEKTPOH-
HBIX IOYTOBBIX ycayT BIIC BBes B iIelicTBUE COBMECTHBIN OGpeH o Ha3BaHUeM PosTransfer.

CoBepuIeHHO HOBOE Ha3BaHHWe OpeHJA SBWJOCH pE3yJbTAaTOM COBMECTHBIX YCUJIWM MO YHUPUKALUU
pPa3pO3HEHHOW MPAKTHUKHU PAa3/JIMYHBIX CTPaH. Lllesibio JaHHOM paboThI ObIJIO0 TaKXKe JOOUTHCSA JOBEPHUS KJIHEH-
TOB, BKJIIOUAsi MHOT'OYHMCJEHHBIX PA60THUKOB-MUTI'PAHTOB, HYK/JAIOLIUXCS B JOCTYMHBIX MJIATEXHBIX yCAyTrax
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JU151 IO IeP>KKU CBOUX ceMel, 0CTaBIIUXCS OMa.

Yxxe 6osiee 25 Ha3HaueHHbIX ONEpPAaTOPOB BbIPA3WUJIM CBOe HaMepeHHUe INPUCOeJUHUTbCS K TpyIne
“PosTransfer”, co3ganHo# B pamkax BIIC, koTopast 6yfeT paccMaTpUBaTh BONPOCHI, CBSI3aHHbIE C COBMECTHbBIM
6peHzoM. B faHHylo rpynny BxoAauT U Poccus, ocyuiecTBisomas yepes Mex/yHapoJHY0 GUHAHCOBYIO CH-
cteMmy (IFS) caMmoe 6osb110€e KOJIMYECTBO TPaH3aKL M. [[pyruM KpyIHbIM UTPOKOM, TpeyCMaTpPUBAIOLIUM HC-
noJsib3oBaHue 6peHa “PosTransfer”, aBaseTcs [louToBbiil 6aHk @PpaHIUKM, HANPaBASIOMMKA B 33 CTpaHbI IeHEX-
Hble CpeJiCTBa MOCPEeACTBOM CBoel cucTeMbl “MexaAyHapoJHble akcnpecc-epeBoAbl”. I'pynmna “PosTransfer”
HazeeTcs, 4To K 2020 r. yucJi0 ee 4yieHOB yBeaunuuTcd o 100.

MupoBoii 6peH/; oKa3blBaeT JlaBJeHHe Ha BJaJleJiblieB B Jiejle CO3/laHUs TAKOr0 COBMECTHOTrO ONbITa.
[louToBble paGOTHUKH, AeUCTBUTENBHO NMpeAocTaBadwmue ycayry “PosTransfer”, 6yqyT TeM caMbIM UTrpaThb
pelIarIy0 poJib B KaueCTBe NpeJCTaBUTe sl OpeH/ia, ye s KJAMeHType BHUMaHNe U OKasblBas el loBepue,
YTO, [10 €e MHEHMUIO, U JOJIXKHO IPOUCXOAUTD IPU PeO0CTaBJIeHUU OCHOBHBIX YCJIYT B ONlepaljMOHHOM OKHe.

Ecau ypactcss 6bICTPO JOCTUYb TOTO, YTO KJHWEHThI OYAYT NpesaHbl HOBOMY OpeHJY, 3TO MOXeT ObIThb
MHoroob6emawumuM. Takue ycayru, Kak IepeBoJi JeHe)XXHbIX CPe/ICTB, CO3/LAal0T TeCHble CBA3U C KJIUEHTYPOH,
TaK Kak OHY MHOT'0€ CTaBAT Ha KapTy, BK/04Yas 3/IeMeHT J0BepUsl. ITOT NPOJAYKT TpebyeT 60JbLIOr0 y4acTHs,
MTOCKOJIbKY KJIMEHT JJ0JI’KeH COBEPILIEHHO J0BEPSATh TOMY KOMY OTZaeT JleHbI'U B HaJlex/ie, YTO OHU JOUAYT [0
nosiyyartesis. OHa Tak)Ke OTMevaeT, 4YTO Ipeobpa3oBaHUe OpeH/ja He NPOXOAUT 6e3 PUCKaA, TaK KaK CeroJHsl-
HUe KJIMEeHTbl MOTYT 4YYBCTBOBAThb Cebsl CIOKOMHee ¢ TaKUM onepaTopoM, kak Western Union, HexkeJ1d ¢ HOBBIM
OpeH oM.

[Iponiecc TpebyeT NpoBeleHUsI peKJaMHbIX KaMIIaHUM B OTHOLIEHUU HOBOTro 6peH/ia, BO BpeMs KOTOPBIX
KJIMeHTaM NpeJ0CTaBJsieTCs HaJlexkHass UHopMalysa o yHKIMOHAJbHbIX aclleKTax ycayru (LeHa, CPOKU U T.
[.). PekJlaMHas KaMIaHU JJOJDKHA TaKKe 3aTparuBaTh 3MOLMOHAJIbHbBIN aclleKT Cpe/id KJIMeHTYPbl, YIOMUHAs
IIpYU 3TOM, HallpUMep, ee 3HaYeHHUe.

He B mnepBbIli pa3 MexAyHapoJHble IOYTOBble CJYXObl 00beJUHAITCA IOJ COBMECTHbIM OpeH/0M.
PosTransfer HanoMuHaeT co3faHue KoonepatuBa EMS B pamkax BIIC. C MoMeHTa cBoero co3jaHus B 1998 r.
3TOT KOOINepaTHB IIpeocTaBsAeT oJ 6peHioM EMS BeicokokayecTBeHHble ycayry. CerofiHs akcnpecc - ycJayru
npefocTaBasoTcsa npuMepHo B 200 ctpaHax. OnepaTopbl 06 beJUHUIUCH TOA 6peHioM EMS, u ceroHs ycayra
M3BeCTHA BO BCEM MUPE, ee OLleHUJIM KJIMEeHTbl, OTIpaBJIsAI0l1e 3KCIIPeCC - IOYTY.

I'pynna “PosTransfer” xoTesia 6b1 cOleliCTBOBATh MPENOCTABJIEHUIO YCAYT NYTEM pallMOHANU3AIUU CJIOXK-
HbIX NpPOLECCOB U CNOCOOGCTBOBAThH yNpaBJEHUID MHUPOBON MOYTOBOW CEeTbIO 3JIEKTPOHHBIX muaTexed BIIC
(RPMPE). B xoH11ie 2014 r. 3TO! CEThIO NM0Jb30BAJUCh 69 Ha3HAUEHHBIX 0IIEPATOPOB, 68 N3 KOTOPbIX MPUMEHSIU
MexayHapoaHyto ¢puHaHcoByto cuctemy BIIC (IFS).

BoieykasaHHas GUHAHCOBAsA CUCTEMA JOJIXKHA Obljla YIPOCTUTD CJI0XKHbIe OTHOILLEeHUs, TpebyeMble MUPO-
BbIM PBIHKOM JleHeXXHbIX IlepeBo/joB. TaKUM 06pa30oM, ecJiM HOBbIY N0JIb30BaTe b IpUcoeAuHsieTcs K ceTH BIIC,
TO 0 KaX/A0M “Kopujiope” HE06X0JUMO JOTOBAPUBATHCS, U OH JI0JI>KEH ObITh OTKPBIT Ha JIBYCTOPOHHEN OCHOBE
MeX/ly NOUYTOBbIMU NapTHepaMHy. COrylacHO HOBOW CUCTeMe, Ha3HAaYeHHbIe OllepaTopbl JOKHBI OYYT UMETh
BO3MOXXHOCTb ObICTPEe CO3/iaBaTb HOBble “KOPUJOPHI” C oepaTopaMy, NOANKCABLIMMH MHOTOCTOPOHHEE CO-
raalleHue o6 ycayrax, ynpasJisemoe rpynnoit “PosTransfer”.

CucteMa “PosTransfer” foy>xHa TakKe yIPOCTUTb CJA0KHbIE CBSA3W MEX /1y IOUYTOBBIMU CJAyKO6aMHU U HEIIOYTO-
BbIMU GHMHAHCOBBIMU CUCTEMAMH.
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CTYNEHYATBINA IPO®UJ/Ib PACIIPEJEJTEHUSA TOKA3ATEJIA
INPEJIOMJIEHUA

Aauwep A6dyanaee Haxamosu4

accucmenm kagedpul «AnnapamHoe u hpo2pammHoe obecheveHue cucmeM ynpasaeHusl 8
me/1leKOMMYyHUKayuu»

Tawkenmckulil yHugepcumem uH@OpMayuoHHbIX mexHoao2ull umeHu Myxammada an-Xopazmutl

CBeT HalpaBJIslJCs B CTEKJIe Cep/LieBUHbI BOJIOKOHHOTO CBETOBO/IA CO CMyneHYamsiM hpoduiem nokazame-
A5 npesomaeHus 6aarojaps NoJHOMY BHYTPeHHEMY OTpa)KeHH0, He06X0/JMMO UMETh N0Ka3aTe b [IpesoMJie-
HUA N, CTeKJIa CepALEeBUHbI HEMHOTO 60JIblile TI0OKa3aTe 1A MPeJOMJIeHH N, CTeKJa 060JI0YKH Ha IPaHHUIE pa3-
Jies1a IBYyX CTEKJIAHHBIX cpef. Ec/ii mokasaTesib NpesloMJIeHH N, OIMHAKOB IO BCEMY IONEPEYHOMY CEYEHHI0
cep/LieBHHBI, TO TOTJla FOBOPST, YTO IOKa3aTe b IPeJOMJIeHHs] UMeeT CTyNeHYaThld Npoduib, TaK KaK MpU
nepexo/ie OT CTeKJIa 060JI0YKH K CTEKJIy Cep/iLleBUHbI I0Ka3aTe b IPeJIoMJIeHHs Bo3pacTaeT CTyleHeo6pa3Ho
U OCTaeTcs TaM Heu3dMeHHbIM. Ha puc. 1.1 npuBe/ieHbl CTyNeHYaThId NPoduJib MoKa3aTe st IpejJoMJIeHUs BO-
JIOKOHHOT'0 CBETOBO/Ia, @ TAKKe pacnpocTpaHeHHe Jiy4ya CBeTa C COOTBETCTBYOLUUMHU YTIIaMHU.

Takoil BOJIOKOHHBIY BOJIHOBO/ HAa3bIBAETCS €8M080JOM CO cmyneH4amsiM npoduiem nokazamess npesaom-
JIeHUSl LI CMYNeHYambslM €8emogodoM. DTOT THII BOJIOKOHHOTO CBETOBO/Ia JIEFKO U3roToBUTh. OJJHAKO B HACTO-
sllee BpeMs OH IPUMeHsIeTCs JJOBOJIbHO peJiKo. [lisl Toro 4YToO6bl Jiyyllle MPOUJIJIIOCTPUPOBATh PaclpocTpaHe-
HUE CBeTa B TAKOM CBETOBO/Ie, BbIOpAH HIKecaeAyouui npumep (puc. 1.1).

TunuyHble pa3aMepbl MHOIOMO/IOBOI'O CBETOBO/A CO CTYNEeHYaThIM NpodureM oKasaTe s IpejoMIeHUs

JvameTp cepZiLieBUHbBI 2a 100 MkM
JluameTp 060/109KU D 140 MM
[TokazaTe b IpeJiOMJIeHUS CEPALEBUHBI n, 148
[TokazaTesb npeioMJIeHUs 060JT0YKH n, 146

B aToM cayyae A/11 KpUTMYECKOTO yIJla d, IOJTHOTO BHY TPEHHET 0 OTPasKeHH s, T.C. HAUMEHBILEro yrja K Hop-
MaJiy MajJieHus, IpU KOTOPOM JIyd CBeTa HANpaBJIsSIeTCsl B CTEKJIe CEPAIEBUHbBI U HE MPEJIOMJISIETCS B CTEKJIO
000JIOUKH, CITPaBeJIUBbI

Boanyx n,=1 .:r (90 ) Crexno obonodks n, ( 1I]

e CTeKno Cepauesiel nan, \/
H'm_"[' u’[;
v

Puc. 1.1 CBewBOJ, CO CTyneH4YaThIM NpoduieM nokasaresisi NpejioMIeHU

1146
sing == = e~ 0.9865; a0 = 80.6°
n .
Bce J1yuu cBeTa, KOTOpbIE 06Pa3yIOT yroJ C 0CbI0 BOJOKOHHOTO CBeTOBOAa < (90°-a,) = 9.4°, pacnpocTpa-
HAKTCA B CTEKJI€ CepALIEBUHDI.
Korzia cBeT BBOAUTCS B CTEKJIO CEPALIEBUHBI CHAPYX K (BO3AYX N, = 1), TO CJIeiyeT yUUTHIBATh 3aKOH IIpe-
JIOMJIEHHU A, TAK KaK CBET MOK€T BOUTHU B OIITHYIECKOE BOJIOKHO TOJIBKO B IIpeJieJlaX onpeaeJIEHHOT 0 aliepTyPHO-
royrJa::. B Takom CJiy4ae ClipaBeAJINBbI

D=140 MM
=100 MEM

2

Grekno ofonoukm n,
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2 2
sinG = 07 - E=\/1.4£42—1.462w.zalz; O ~ 140°

Tak Kak CUHYC BXO/IHOH YTJIOBOU anlepTyphl onpeiesisieTcs Kak “dyucjoBas anepTypa”, To

o
NA=sin e 70.242.
HOpMI/IpOBaHHaH Pa3HOCTb NokKasareJsei npeJjioMJeHu A ,[l AJIFd TaKOr'o OIITUYeCKOro BOJIOKHA CO CTyIlieH4a-
TbhIM l'IpO(l)I/IJIEM IoKa3aTeJid NpeJIOMJIEHUA PaBHa

NA? 0.242%
~ 0.0134=1.34%

v Xn% 2 X 1.482

CTpyKTypHBIN napaMeTp (HOpMUpOBaHHAas 4yacToTa) V, MOACYMTAHHBIN AJIs1 CTYNEHYAaTOro ONTHYECKOIo
BOJIHOBO/IA C AUAMETPOM cepAleBUHbI 2a = 100 MKM npu AJiHe BoJiHbI = 850 HM, paBeH

M=

Vo n 2O Na = g SOOMEM 0242 ~ 894
A 0.85 MM
TOI‘,ELa YHUCJIO MO, AJid TaAaKOI'O BOJIOKOHHOI'O CBETOBO/JA l'IpI/IMepHO paBHO
ve 89,42

N~ —=—=4000.
2 2

Takoli BOJIOKOHHBIA CBETOBOJ ABJISETCS MHOTOMOJAOBBIM. UMNyJIbC cBeTa, pacCnIpOCTPaHSAOLMUNACA B HEM,
COCTOUT U3 MHOTHMX COCTABJISIIOIUX, HANIpaBJsieMbIX B OT/€JbHBIX MOJaX cBeToBoAA. KaxkJas U3 3TUX MOJ
B0O30y>K/JjaeTcsl Ha BXO/le BOJTHOBO/A 110/ CBOUM OIpe/ieIeHHbIM YTIJIOM BBO/ia M HallpaBJisieTCs [0 HEMY B Ipe-
JleJlaxX CTeKJa CepJ/iIleBUHbI COOTBETCTBEHHO 0 Pa3JIMYHbIM TPAEKTOPHUAM JBHXKEHUs Jsyda. Kaxkpas mona
MPOXOAUT PAa3HOC PACCTOSHUE ONTUYECKOTO Ny TH M MO3TOMY NPUXOAUT Ha BbIXOJ, CBETOBO/|A B pa3HOE BpeMs.
HauboJib1iee BpeMs NPOX0XK/AeHHUSI COOTHOCHUTCS C HAUMEHBIINUM BpeMeHeM POX0KJeHH s TaK e, KaK COOTHO-
CSATCSl MOKA3aTeJu MPeJIOMJIeHUs CTEKJIA CEPALIEBUHBI U 000JI0YKH, U TO3TOMY TAaKOE OTHOIIEHHEe UMEET BeJH-
YUHY TOrO e NopsAJKa, YTO U HOPMUPOBaHHAasa pa3HOCTb NoKa3aTesed npesomenus JI, T.e. Boie 1 %.

Ilpumep:

CBeT MpoXoAUT Yyepe3 CTyNneHYaThId BOJIOKOHHBIM CBETOBOJ, AJTMHON 1 KM mpuMepHoO 3a 5 MKc. Torza BpeMs
3a/iepKKHU (pa3HOCTb BpEMEHHU POX0KJEeHH 1) IPUMEPHO PaBHO

At = 5MKcx1%=50HC

HckaxeHus1, 06yCJI0BJIEeHHbIE UCTIEPCUEN BPEMEHH 3a/J€PKKH OT/e/IbHBIX MO/], Ha3bIBAIOTCS1 M0A080II duc-
nepcueii. OHa 06ycJ/0BJMBAET TOT GAKT, YTO KOPOTKUH CBETOBON UMIYJIbC YIIUPsieTcs (BO BpeMEHH) 10 Mepe
MPOXO0K/J€HHS 110 CTYNeHYaTOMY CBETOBO/Y. JTO SABJISETCS HEJAOCTATKOM JIJIs ONTUYECKUX CUCTEM Nepesaydn
MHPOpMaLMH, TaK KaK YMEHbIIAET CKOPOCTh Mepeadyu (CKOPOCTh Mepesadyd 6UTOB) U MOJIOCY MPOMYCKaHUS
nepesavyu. ITO BJAUSHUE CMsryaeTcs 6J1arofapst TOMy, YTO OT/EeJIbHbIe MO/ bI IIPU ITPOXOKAEHUH 110 CBETOBOAY
BO3JIEUCTBYIOT JIPYT Ha Jpyra U 0OMeHUBaKTCA 3Hepruei. Takoe cMeweHue Mod, Uy €8513b MOOJ, IPOSIBJISIET-
Cs1 0COGEHHO MHTEHCHBHO B MeCTaX HEOJHOPOJHOCTEN CTEKJIA CEP/ALLEBUHBI, HAIPUMEP Ha MUKPOU3ru6ax UIH
Ha CThIKaX BOJIOKOHHBIX CBETOBO/OB.

[Ipy mpoxoJeHNUH MO/, B/I0JIb OCH BOJIOKOHHOI'O CBETOBO/IA MO/Ibl HU3IIETO MOPSAAKA C MaJIbIM YIJIOM MO
OTHOILEHHIO K OCH CBETOBO/IA 3a CYET 0OMEHA 3Hepruer nNpeobpasyroTCcs B MOJbI BBICIIErO MOpsiiKa ¢ 6ojee
KPYTBIM YIJIOM 10 OTHOILEHHIO K OCH CBETOBO/Ia U HA060POT. BesieicTBUE 3TOr0 pa3inyue cXopo- CTeN MO/JL Bbl-
paBHHUBAETCs, a BeJIMUMHA YIINPEHUsI At BBeZJeHHOTO CBETOBOI'0 MMITYJIbCa CTAHOBUTCS NMPONOPIIMOHAJIBHOHN He
JUTUHE CBETOBO/A, T.e. At~L, a cKopee, B Uiea/IbHOM CJIy4yae, KOPHIO KBaZpaTHOMY U3 JIJIMHEI, T.e. At~L.

JdTa MoJ0Bast AUCIEPCUs MOXKET ObITh MMOJHOCTHIO UCKJIIOUEHA, eCJIU CTPYKTYpPHbIE NapaMeTpbl CTyNeHYa-
TOTO CBETOBOJA NMOJ06paTh TAKUM 06pa30M, UYTO B HEM OyZeT HAalpaBJIsATHCS TOJbKO OZjHA MO/Ia, @ UMEHHO —
dyngamenTanbHasa (ocHoBHasA) moja LP .

OfHaKO OCHOBHAs MO/ja TaK)Ke YIIUPSETCS BO BpEMEHH 10 MEPE €€ MPOXO0XK/JeH U 10 TAKOMY CBETOBOAY. ITO
sIBJIEHWE Ha3bIBaeTCsA Xpomamudeckol ducnepcueli (paszes 5.4). [IocKo/ibKYy OHA SIBJISIETCS CBOMCTBOM MaTe-
praJia, OHa, KaK MPaBUJIO, UMEET MECTO B JIIO60M ONITHYECKOM CBeTOBO/Ie. [Io cpaBHEHMUIO € AUcTIepCcHel MO XPO-
MaTHUYyecKas JUCIepcHys B AuanasoHe JJuH BoJH oT 1200 1o 1600 HM OTHOCUTEJIBHO MaJia UJHd OTCYTCTBYET.

UYTo6bI onucaTh pasMep (pasuabHYI0 aMILIMTYAY noJis) GyHAaMeHTaaIbHOW MO/bl, ObIJ BBE/IEH TEPMUH
AuaMeTp Mosisg Mol 2u»  (pasjen 5.6).
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Puc. 1.2 OAHOMO/A0BBINM BOJIOKOHHbINA CBETOBO/,
JlJ1s1 U3rOoTOBJIEHUS CTYNEHYATOr0 BOJIOKOHHOTO CBETOBO/IA C MaJIbIM 3aTyXaHHWeM, KOTOPbIM HanpaBJsieT
TOJIbKO QyH/IaMeHTa/lIbHYI0 MOAY B JiMana3oHe JJIMH BOJIH 60siee 1200 HM, JuaMeTp MoJisA MOJbl 2W | IOJKEH
OBbITh.
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KOMMYTAIIUA U MAPHIPYTU3ALIUA

Inoe Kamuwud bekmypodoguu
Cmapwuli npenodasameu,
TGWKeHMCKUﬁyHUBQPCumem UH¢0‘D.MCIL{UOHHbIX mexHo.102ull

Tawkenm, Y36ekucmat

OfHOM M3 OCHOBHBIX XapaKTEPUCTHUK y3Jia CeTH NepeJilayy JJaHHBIX ABJSETCA KOMMYyTalMs U MaplIpyTH-
3anua nHopManuu. CyLHOCTDb ee 3aKJo4aeTcs B Bbibope Y3y0M CBA3M MOCJe0BAaTeNbHOCTH KaHaJIOB, MO
KOTOPBIM cJeJlyeT NnepejaTh NakeThl (6JI0KH, Ha KOTOpbIe JeJIUTCA MAacCUB MHPOpMalLUK Nepes nepeadyen).
[IporpaMMHOMy ob6ecrniedeHHI0 y3/1a He0OX0JUMO PelIUTh, B KaKOM NOpsiJiKe U 10 KaKUM KaHaJ/laM HallpaBUTh
nakeTbl MHPopMaLuK aboHeHTaM. 06 3TOM Nnpolecce FOBOPSAT, UYTO B y3Jie NTPOUCXOAUT KOMMYyTalusl MHPopMa-
197078

CyecTByeT /iBa cnocob6a KOMMyTallMd HHPOPMALlMU: KOMMYyTallusa KaHaJo0B U KOMMyTalus nakeTos. [Ipu
KOMMYTallUM KaHaJIOB NpeJBapUTe/IbHO NMyTeM MOCHIJKU ONpeJie/IleHHOr0 CUTHaJa YCTaHaBJIUBAaeTCsl CBA3b
aboHeHTa A c aboHeHTOM B, KOTOpPBIH € TOMOLbIO CUTHAJIa 06pAaTHOM CBSI3U COOOIAET O TOTOBHOCTU NPUHSATh
coobuieHue. [locsie 3TOro aboHeHT A HauuHaeT Nepe/iaBaTh aHHble. BpeMsi nepesayy JaHHBIX 3aBUCUT OT JJ1H-
HBbI Ilepe/jlaBaeMoro COO0IeHH s, IPONYCKHON CIOCOOHOCTU KaHaJla U BpeMeHU paclpoCTpaHeHus CUrHaJa 1o
KaHaJy.

MeTo/, KOMMYTal MM KaHaJIOB IPOCT, HO UMeeT P/, CylLleCTBEHHbIX HeJOCTAaTKOB:

BpeMsl OpraHu3al iy JUHUU [Jid epeiadi UHGOpPMal U JOCTaTOYHO BEJTUKO;

HepalMOHaJIbHOE UCN0JIb30BaHUe KaHaJIOB CBA3U (BO BpeMs ceaHca MexX/y iByMs abOHeHTaMU MOTYT ObITh
6oJblIMe Nay3bl, 0JHAKO KaHaJIbl CBAA3U MeX/y 3TUMU ab0OHEHTAaMHU B IePUOJ, NIay3 He MOTYT ObITh 3aHATHI APY-
TUMHU);

HU3Kas JOCTOBEPHOCTD NepeJjlaul HHPOpMaL U (3TO CBA3aHO C TeM, YTO JaHHble, epeilaBaeMble 110 ocIe-
Jl0BaTeJIbHOCTH KaHaJIOB, HUT/e He IPOBepPsI0TCS).

CTpeMJieHHe YCTPAHUTb 3TH HeJJOCTATKHU NPUBEJIO K CO3JaHUI0 MeTO/a KOMMYyTaluu nakeToB. CyLHOCTb
ero 3aKJ/04aeTcs B TOM, UTO 3/leCb KaXK/bl{ MaKeT UMeeT aJipeCc Ha3HauYeHUs U CaMOCTOSITeJIbHO NepesiaeTcs
yepes noAceTb. [Ipy HcNob30BaHUM 3TOT0 METO/a B y3Jle IPOBepsAeTCs aZipec NakeTa U Mo KaXKJA0MYy U3 HUX
IpYHUMaeTCs pellleHHe 10 KaKOMY o4epeJJHOMY KaHaJy ero nepejaBaTh. 3/leCb HU OJHa llapa abOHEHTOB BO
BpeMsl ceaHCa B3aUMO/IeICTBUS He 3aHMMaeT MOHOIIOJIbHO HU OJJHOTI'0 KaHaJla.

MeTo/, KOMMYTal U1 NaKETOB UMeeT PsiJ, CylLleCTBEHHBIX IPEUMYIeCTB:

3ddeKTHBHOE UCNIOIb30BaHUE KaHAJIOB CBA3M 3a CYeT pas/ie/ieHUsl BpeMeHU paboThl KaHAJIOB MeX/y pas-
JIMYHBIMU NTapaMU a60HEeHTOB (My/IbTUIIJIEKCUPOBaHNE IOTOKOB JaHHBIX);

BbICOKas JJOCTOBEPHOCTH NepejjaBaeMoi UHGOpPMaL MU (JOCTUrAeTCs 3a CYET BbINOJHEHUsI IPOBEPKU Ka-
Jloro NakeTa BCEMH Y3JaMU CETH);

MIOYTHU MTHOBEHHOE [IpeJioCTaBJIeHNe BO3MOXKHOCTH llepeZiladyd UHGOpPMaL MU (He HYKHO 0’KM/laThb [IOKa OCBO-
60/5TCA KaHaJ/ibl, 06pasyolue NyTh OT OTIIPaBUTEJIA K 0Jy4YaTeio).

MeTo/, KOMMYTalM¥ KaHaJIOB IPU BCEX CBOMX HeJOCTAaTKaX UMeeT OJHO NPeUuMyllecTBO Nepes KOMMyTa-
nueil naketoB. OHO 3aKJil0OYaeTCs B TOM, YTO IPU MOHOIIOJIbHOM BJIaZleHUHM KaHaJlaMHU BCe NaKeTbl NPOXOAST
NyThb 3a OJHO U TO ke BpeMs. [Ipy KOMMyTalluM NaKeTOB U3-3a MMKOBbIX HArPy30K B y3JlaX MOI'yT BO3HUKATh
HEKOTOpbIe 3a/lePKKH.

TCP— Transmission Control Protocol

O6MeH JaHHBIMU, OPUEHTUPOBAHHBIN HA COeIUHEHN S, MOXKET HCII0J1b30BaTh Ha/JleXKHY0 CBs3b, AJis obecne-
YeHU s KOTOPOH MPOTOKOJI YPOBHA 4 MOCKLIaeT N0 TBePK/AeHHU 0 [T0JyYeHUHN JaHHbIX U 3allpallivBaeT IOBTOP-
HY0 Nepesayvy, eCJ1 JaHHble He T0JIy4YeHbl WU UCKaXkeHbl. [IpoTokos TCP ucnosb3yeT MMeHHO TaKylo HaJlex-
HYy10 cBs3b. TCP Hcnosib3yeTcs B TaKUX NPUKAaAHbIX TpoTokosaX, kKak HTTP, FTP, SMTP u Telnet.

[IpoTokos1 TCP TpebyeT, 4TOOBI lepe]; OTIPABKOM COOOIeHHU ObIJIO OTKPBLITO coejuHeHue. CepBepHOe NpH-
JIoXKeHHe JI0JI>KHO BBIITOJIHUTH TaK HasblBaeMoe MacCMBHOEe OTKPbITHe (passiveopen), 4TOObI cO3/aTh COeSHU-
HeHMe C U3BeCTHbIM HOMEepOM MOpPTa, U, BMECTO TOTO YTOObI OTNPABJIATH BbI30B B C€Thb, CEPBEP NEPEXOJUT B
0’KUJlaHUe NMOCTYIJeHNUs BXOASAIMX 3anpocoB. KJIMeHTCKoe Npu/IoXKeHHe J0/KHO BBINOJHUTb aKTUBHOE OT-
KpbITHE (activeopen), OTIPaBUB CEPBEPHOMY MPHUJOKEHUI0 CUHXPOHU3UPYOIUN NOpsiAKoBbIi HOMep (SYN),
UeHTUQUIMPYIOIUN coeiuHeHHe. KIMeHTCKOe MpUJIOXKeHUe MOXeT MCINO0Jb30BaTh AUHAMUYECKUH HOMep
IIOpTa B KayeCTBe JIOKaJIbHOT0 NOpTa.
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TCP — 3T0 cs10HBIH, Tpebyoliril 60/1bLUIMX 3aTPAaT BpEMEHU IPOTOKOJI, UTO 06'bSICHSIETCS €r0 MeXaHU3MOM
yCTaHOBJIEHUS COeJUHEHUS], HO OH 6epeT Ha ce6s13a60Ty 0 rapaHTUPOBAaHHOM JJOCTaBKe IaKeTOB, U36aBJIss HAC
OT HEOOXOAMMOCTH BKJIIOUYATh 3Ty QYHKIIMOHAJIBbHY0 BO3MOKHOCTb B IPUKJIaJHONW IPOTOKOJI.

[IpoTokos TCP uMeeT BCTPOEHHYI0O BO3MOXKHOCTb Ha/leXKHOM AocTaBKU. Ecaiv coobliieHre He OTIpaBJ/IeHO
KOPPEKTHO, MbI TOJIYYUM coob1ieHue 06 owmnbke. [IpoTokosa TCP onpenenen B RFC 793.

UDP — User Datagram Protocol

B oTsinuue ot TCP UDP — o4ueHb GBICTPBIM IPOTOKOJI, TOCKOJIbKY B HEM ONpe/iesieH CaMblii MUHUMaJIbHBIN
MexaHHU3M, He00X0MMbIH [I/151 lepeiadyu JJaHHbIX. KOHEeYHOo, OH UMeeT HeKOTophle HefocTaTKU. Coob1eHus o-
CTYNawT B JIIOO6OM NopsiJiKe, ¥ TO, KOTOPOe OTNPaBJIeHO NePBbIM, MOKeT ObITh [10J1yYeHo NnocaeAHUM. /locTaBka
coo6ueHnit UDP BoBce He rapaHTUpYeTCs, COOOIIeHHe MOXKeT OTepsAThCs, U MOTYT ObITh I10J1IyYeHbl [iBe KOTUU
OJIHOTO U TOTO e coobuieHus. [locseaHUN ciayyail BO3HUKAET, eC/IU AJis1 OTIPaBKU COOOIEHUN B OZMH aJipec
MCII0JIb30BaTh /|Ba pa3HbIX MaplIpyTa.

UDP He TpebyeT OTKpbIBaTh COeJJUHEHUE, U JaHHbIe MOT'YT ObITh OTIPaBJEHbI CPa3y e, Kak TOJbKO OHU
noarorosJseHbl. UDP He oTnpaBJisieT NOATBepP K40l He COOOIeHHs, TI03TOMY JaHHble MOT'YyT GbITh [10JIyYeHbl
UM notepsiubl. Ecaim npu ucnosbzoBanuu UDP TpebyeTcs HazexHas nepejiaya JaHHBIX, ee cje/yeT peaauso-
BaTb B IPOTOKOJIe 60Jiee BICOKOTO yPOBHSI.

Tak B ueM xe npeumyiiectBa UDP, 3aueM MoKeT NOHAaZ0OUTHCS TaAKOW HeHaAeKHbIM npoTokoa? YTo6k! no-
HATb IPUYUHY Ucnonb3oBaHUsA UDP, Hy>kHO pas/inuaTh 0o/jHOHaIpaBJeHHYI0 llepe/iayy, IINPOKOBellaTeJbHY 0
nepesady ¥ rpynmnoBy0 pacChliKy.

OpHoHanpaBJieHHOe (unicast) coobuieHUe OTIpaBJIsieTCs U3 OJHOT0 y3Ja TOJbKO B OJUH ApPYro# y3es. ITo
TaK>Xe Ha3blBaeTCsl CBsA3bI0 "Touyka-Touka" [IpoTokos TCP mojnep:kuBaeT JMLIb OHOHAIPABJIEHHYO CBS3b.
Ecau cepBepy Hy>xHO ¢ noMol1bio TCP B3anMoelicTBOBATh ¢ HECKOJIBKUMH KJIHEHTAMHU, KaXK/ bl KJIUEHT J10.J1-
»KeH YCTAaHOBUTb COeJJUHEeHME, IOCKOJIbKY COOGIIEHUS MOTYT OTNIPAaBJISThCA TOJbKO OJJMHOYHBIM Y3JIaM.

lllupokoBewaTeabHas nepesaya (broadcast) o3HadaeT, YTO cOOOIeHMe OTNpPaBJsAETCSA BCEM y3JlaM CETH.
['pynnoBas paccelika (multicast)- 3To npoMeXXyTOUHBIA MeXaHU3M: COOOIeHUA OTNPABJSAIOTCS BbIOPAHHBIM
rpynmnam y3Jios.

UDP MoKeT Mcno/Ib30BaThCs AJIs1 OJHOHANpaBJIeHHON CBsA3H, eCc/U TpebyeTcs ObIcTpas nepejaya, Halpu-
Mep /Jig I0CTaBKU MyJIbTUMeJUMHBIX JJaHHBIX, HO TJIaBHble nperMylecTBa UDP kacaroTcs mnpokKoBeliaTeib-
HOH NepeJiayu ¥ TPyNIOBOM PacChlIKH.

O6bI4HO, KOTZLa Mbl OTNpaBJisieM LIMPOKOBelLaTeJbHble UJIH IPYIIIOBble COOOLIEHUS, HE HYKHO M0JIy4YaThb
NOATBEPXAEHUS U3 KaXKJ0ro y3Ja, NOCKOJbKY TorJa cepBep Oy/eT HaBOJHEH IO/ TBEPXK/AeHUsAMHY, a 3arpy3-
Ka CeTH BO3pacTeT CJAMUIKOM CUJIbHO. [[puMepoM LIMpOKOBelllaTebHOH Nepejauu sBJIseTCs CayK0a BpeMeHHU.
CepBep BpeMeHHU OTIIpaBJisieT IIUPOKOBellaTe/JbHOe CO0bLIeHNe, Co/lepKalllee TeKyllee BpeMs, U JII060H XOCT,
eCJIU I0KeJlaeT, MOKeT CUHXPOHU3UPOBATh CBOE BpeMs C BpeMeHeM M3 IIMPOKOBellaTeJbHOr0 COOOIeHH .
UDP — 3To0 GBICTpPBIN IPOTOKOJI, He TapaHTUPYOLUHI focTaBKU. Eciy TpebyeTcsa noaepkaHue nopsjka co-
OOLIeHUH U HaJIeKHas J0CTABKa, HY»KHO ucnoJib3oBaTh TCP. UDP rimaBHBIM 06pa30M npeiHa3HauY€eH IS UPO-
KOBelllaTeJbHOW U IPyNNoBoOH Nepe/iayu.
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APXUTEKTYPHOE ITPOEKTUPOBAHUE, OB BEKTHO-OPUEHTHUPOBAHHOE
INPOEKTHUPOBAHHUE

Inoe Kamwud bekmypodosuu
Cmapuwuti npenodasameuty,
Tawkenmckutl yHugepcumem UH@OPMAYUOHHbIX MEXHOA02Ull

Tawkenm, Y36ekucmat

ApXHUTEKTYpPHBIM MPOEKTUPOBAaHUEM Ha3bIBAIOT MEPBBIM 3Tam Mpoliecca MPOEeKTHPOBAaHUSA, HA KOTOPOM
OnmpeJe SO TCS MOJCUCTEMBI, a TAKXKE CTPYKTYypa yIpaBJeHUs U B3AUMOJIeHCTBHUS TOJ[CUCTEM.

[lesbl0 apXUTEKTYPHOr0 MPOEKTUPOBAHHUS SIBJISETCS OMMCAaHWE apXHUTEKTYpPhl MPOrpaMMHOro obecreve-
HUs1. Mo/ieJIb CHCTEMHOM apXUTEKTYPbI YACTO SIBJISIETCS OTIPAaBHON TOYKOM JIJIs1 CO3/IaHU s clieliuUKaIuy pas-
JINYHbBIX YacTel CUCTEMBI. B Ipoliecce apXUTEKTYPHOTO IPOEKTUPOBAHUS pa3pabaTbiBaeTcs 6a30Basi CTPYKTY-
pa CUCTEMBI, T.€. ONPEJIESKTCS OCHOBHbIE KOMIIOHEHTBI CUCTEMBI U B3aUMO/IECTBU I MEX /1y HUMHU.

JTanbl, 061He AJI5 BCEX POLIECCOB apXUTEKTYPHOT0 MPOEKTUPOBAHHUS:

1. CrpykTypupoBaHHe cucTeMbl. [[porpaMMHasi cucTeMa CTPYKTYPUPYETCS B BUJle COBOKYMHOCTH OTHO-

CUTEJIbHO He3aBUCUMBIX MOACUCTeM. TaKKe oNpeiesISI0TCS B3aUMOJEUCTBUSA MEXAY MOJJCUCTEMAMHU.

2. MogenupoBaHue ynpabJjeHus. PaspabaTbiBaeTcsi 6a30Bast MOJieJib YIIpaBJIeHHs B3AaUMOOTHOLIEHUSIMHU

MeX/1y YaCTSIMU CUCTEMBI.
3. MoayabHas fekoMno3unus. Kaxkzas onpeiesieHHasi Ha IepBOM 3Talle NOJCUCTeMa pa36UBaeTCs Ha OT-
JleJIbHbIe MOJYJIU. 31eCh ONPEIeISFOTCS TUIIBI MOAYJIEH U TUITbI UX B3aUMOCBsI3€H.

Pe3ysbTaToOM mpolecca apXUTEKTYPHOrO MPOEKTHPOBAHHUSA SIBJSETCSA JOKYMEHT, OTOOpaMKAWUIUNA apXu-
TeKTypy cucTeMbl. OH COCTOUT U3 Habopa rpadpuyeCcKUX CXeM MpeCcTaBJeHHUH MoJiesied CUCTEMbI C COOTBET-
CTBYIOIMM ONKCaHUEM. B onucaHuU JOKHO 6bITh YKa3aHO, U3 KAKUX MOJICUCTEM COCTOUT CUCTEMA M U3 KaKHUX
MOAYJIEH ciaraeTcs KakJas nojcuctema. [padudeckre cxeMbl MOJieJIed CUCTEMbI TIO3BOJISIIOT B3TJISIHYTh Ha
ApXUTEKTYPY C pa3HbIX CTOPOH.

Kak npaBuJio, pa3pabaTbiBaeTCsl YeThIpe apXUTEKTYPHbIE MOJIEH:

1. CraTuyeckasi CTPYKTypHasi MoJieJib, B KOTOPOH MpeJCTaBJeHbI OJCUCTEMbI UJIM KOMIIOHEHTHI, pa3pa-

G6aThIBaeMble B JlaJIbHeH1lIeM He3aBUCUMO.
2. /JluHaMu4YecKasi MOJieJib IPOIeCCOB, B KOTOPOH Mpe/icCTaB/eHa OpraHM3aliys NpoleccoB BO BpeMs pabo-
ThI CUCTEMBI.

3. WHTepodeiicHast MoJiesib, KOTOpasl ONpeJiesisieT CEPBUCHI, PeOCTaBJsIeMble KaX/J0H MOJCUCTEMOH Ye-

pe3 o6 nHTEepderic.

4. Mogeny OTHOIIEHHUH, B KOTOPBIX IIOKa3aHbl B3AUMOOTHOLIEHUS MEX/y YaCTSIMU CUCTEMbI, HAIpUMep

IIOTOK IaHHBIX MEX /1y MOJACUCTEMAMHU.

O6bEeKTHO-OpUEHTHPOBaHHOE npoekTUpoBaHue (0O0IT) — 3T0 YacTh 06 bEKTHO-OPUEHTUPOBAHHON METO/0-
JIOTHH, KOTOpasl NMpeA0CTaBJseT BO3MOXXHOCTb NPOrPaMMHUCTaM ONEPUPOBATh MOHSITHUEM «O0GBEKT», HEXeJH
MOHSITHEM «IPOoleJlypa» NpH pa3paboTKe cBoero koja. O6'beKThI CO/iep’KaT UHKAINCYJIUPOBaHHbIE JaHHbIE U
Npoleyphbl, CCPYNNUPOBAHHbIE BMECTE, 0TOOparkas T.0. CYIHOCTb 06'beKTa. « UHTepdelc 06'beKTa», OMUChIBA-
eT B3aMMO/JleHiCTBHE C 00'beKTOM, TO, Kak OH onpeJe iéH. [IporpaMma, nojsy4yeHHas Ipy peaju3aluyi 06'beKTHO-
OpUEHTUPOBAHHOTO UCXOJHOTO KO/Ia, ONUChIBAET B3aUMOIECTBUE 3TUX 06'HEKTOB.

O6bEKTHO-OPUEHTHPOBAHHBIM TOJX0/] UCIOJIb3yeT 06'bEKTHYIO JEeKOMIO3UIMK. [Ipy 3TOM cTaTHYecKas
CTPYKTYypa CUCTEMbI ONIMChIBAETCS B TEPMUHAX 06'b€KTOB U CBsI3el MeX/ly HUMH, a IOBeJIleHUe CUCTEMBI ONHU-
ChIBAeTCs B TEPMHUHAX 06MeHa COOOIEHUSIMU MeXAYy 00beKTaMu. KaX /bl 060'beKT CUCTEMBI 06J1aZIlaeT CBOUM
COGCTBEHHBIM MOBe/IeHUEM, MOJIEIUPYIOLUM MOBe/JileHHe 06'beKTa peaJIbHOT0 MUPa.

[loHsiTHE 06'bEKT BIIEPBbIE GbIJIO HCMOIb30BaHO 0K0J10 30 JIeT Ha3a/| B TEXHUYECKUX CPeJICTBAX MPH MOMNbIT-
Kax OTOUTH OT TPaZUIMOHHOH apXUTeKTypbl ¢poH HeliMaHa U mpeo/j0/1eTh Gapbep MeX/1Yy BbICOKUM YPOBHEM
NpOTpPaMMHbIX a6CTPAKIUH U HU3KUM yPOBHEM abCTparipoBaHusl Ha YPOBHe KOMNbIOTEPOB. C 06'bEKTHO-0pHU-
€HTHUPOBAHHOH apXUTEKTYPOH TaK¥Ke TECHO CBSI3aHbl 06'beKTHO-OpUEeHTUPOBAHHbIE ONlepal[MOHHbIE CUCTEMBI.
OnHako HauboJiee 3HAYUTENbHBIHA BKJIaJ B 00 bEKTHBIA MOAX0/ OblJ BHECEH 06'bEKTHBIMU U 00'bEKTHO-OpH-
€HTUPOBAHHBIMHU sI3bIKaMU MporpaMMupoBanus: Simula, Smalltalk, C++, ObjectPascal. Ha 06'bekTHBIN nOAX0A
OKa3aJii BJIMsIHUE TaK)Ke pa3BUBaBUIMECS JOCTATOYHO HE3aBUCUMO METO/bl MOJEJUPOBaHUs 6a3 JJaHHBIX, B
0COGEHHOCTH MOAXO/, CYUHOCTh — CBSI3b.

KoHuenTyasbHOH OCHOBOW O6bEKTHO-OPUEHTUPOBAHHOTO MOAX0/AA SBJASETCS O6BbEKTHAs MOJeJb.
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OCHOBHBIMHU e€ 3JIeMEHTAMU SBJSIOTCS:

e abcTparupoBaHUE;

e MHKAICYJSALUS;

e  MOJYJbHOCTb;

e Hepapxus.

KpoMe 0CHOBHBIX, UMEIOTCS ellje TPH JONOJHUTENbHbIX 3/1eMEHTA, He SIBJISIOIUXCS B OTJIMYHE OT OCHOBHBIX
CTpOro 06s3aTeJTbHbIMHU:

e  THUNH3ALUS;

e  MapaJlesNn3M;

e  YCTOWYUBOCTb.

AGcTparupoBaHHe - 3TO BblJeJIEHHE CYIeCTBEHHbBIX XapaKTEPUCTHUK HEKOTOPOT0 06'beKTa, KOTOPbIE OTJ/IH-
YaIOT €ro OT BCEX JPYTUX BUJOB 06'bEKTOB U, TAKUM 06pa30M, YETKO ONPEJIE/NSI0T €ro KOHIENTYaJIbHble TPaHU-
I1bl OTHOCHUTEJIbHO JJaJIbHEeHIIero pacCMOTpeHUs U aHa/lu3a. A6CTparupoBaHyue KOHIIEHTPUPYeT BHUMaHUe Ha
BHELIHHUX 0COGEHHOCTSX 00'beKTa U M03BOJISIET OTAEJNUTDb CaMble CYLeCTBEHHbIE 0COGEHHOCTH €ro I0BeJeHUS
OT JeTaJiell ux peasusanuu. Bei6op npaBubHOro Habopa abCcTpaKl Uil AJ1s1 3aJlaHHON MpeMeTHON 06J1acTH
HpeJCTaBJsIeT COO0H IJIaBHYIO 33124y 00'beKTHO-OPHEHTUPOBAHHOI'0 NPOEKTUPOBAHHUSL.

WHKancyasnus - 3To Npouecc OTAeJeHU APYT OT JpyTa OTJe/JbHbIX 3JIEMEHTOB 00'bEKTA, ONPeJEeNAI0LUIUX
€ro yCTPOMCTBO U moBeZeHHe. UHKANCYASALUA CAYXKHUT JJisl TOTO, YTOObI U30JIMPOBaTh HHTepdelc 06 beKTa,
OTpa’kalollUi ero BHelllHee NOBeJIEHHE, OT BHYTPEHHEH peanu3alnuu 06 beKTa. O6'beKTHBIN MOAXOM IPeJIo-
JIaTaeT, YTO CO6CTBEHHBIE PECYPChI, KOTOPBIMU MOT'y T MAaHUIYJIMPOBATh TOJBKO METO/ bl CAMOI0 KJ1acca, CKPbI-
ThI OT BHELIHEH cpe/ibl. AGCTparupoBaHye U MHKAICYISALUS SBISIOTCS B3aUMO/OMOJHAKLMMHY ONlepalUsiMHU:
a6cTparupoBaHue GOKYCUPYeT BHUMaHMe HAa BHELIHHUX 0COOEHHOCTAX 06'b€KTa, a MHKAMCYJIAL U (MY, HHAYE,
OrpaHUYeHHUe JJOCTYIIA) He M03BOJISIET 06'bEKTAM [10J1b30BaTEJISIM Pa3/MyaTh BHYTPEHHEE YCTPOHUCTBO 0O'bEK-
Ta.

Moz y/IbHOCTb — 3TO CBOWCTBO CUCTEMBI, CBSI3aHHOE C BO3MOXXHOCTBIO €€ JeKOMIIO3UIIMU Ha PsAJl BHYTPEH-
He CBSI3HBIX, HO CJ1a60 CBSI3aHHBIX MeXAY cCO60H Moy ield. MHKancynsiuus U MOLYJAbHOCTb CO3JaI0T 6apbepbl
MeX/y abCTpaKIUSIMU.

Wepapxus - 3TO paHXXUPOBaHHAsl UJIM YIIOPSA0YeHHAs CUCTeMa abCTPaKL UK, pacloJIoKeHHE UX [0 YPOB-
HsM. OCHOBHBIMY BU/IaMU HePAPXUUYECKUX CTPYKTYP NPUMEHHUTENBHO K CJIOKHBIM CUCTEMAM SIBJASIOTCS CTPYK-
Typa KJjaccoB (Mepapxusi 10 HOMEHKJIATYpe) U CTPYKTYpa 06'beKTOB (Mepapxus 1o cocTay). [I[pumepamu ue-
papXHH KJIACCOB SIBJSIOTCS IPOCTOE U MHOXKECTBEHHOE HacJleloBaHUe (O UH KJIACC UCIOJIb3YET CTPYKTYPHYIO
Ui GYHKIMOHAJbHYI0 YacTh COOTBETCTBEHHO OJHOI'O MJIM HECKOJIbKUX JPYTUX KJACCOB), @ HepapXuu 06b-
€KTOB - arperayus.

Tunusanus - 3To orpaHUYEHHE, HAKJIAAbIBaeMOe Ha KJIacC 00'beKTOB U NPENSTCTBYWOLEe B3aUMO3aMeHsie-
MOCTH Pa3JIMYHBIX KJIACCOB (MJIM CUJIBHO Cyamliee ee BO3MOXXHOCTD). TUNM3aLus 103B0/IA€T 3al{UTUTHCS OT
MCI0JIb30BaHUs 06'bEKTOB OJJHOTO KJIacCa BMECTO APYTroro HUJIH 10 KpalHed Mepe yIpaBJsTh TAKUM HUCIOJIb-
30BaHUEM.

YcTONYMBOCTB — CBOMCTBO 06'beKTa CYLeCTBOBATh BO BpeMeHU (BHe 3aBUCUMOCTH OT IIpoliecca, TOPOoAUB-
IIero JaHHbIA 06'bEKT) U/UJIM B IPOCTPAHCTBE (IIPHU NepeMelleHUH 06'beKTa U3 aJ|peCHOr0 NPOCTPAaHCTBA, B
KOTOPOM OH ObLJI CO3/1aH).
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BHEJAPEHHUE CTAHAAPTA DVB-T2 HA TEPPUTOPHUH PECIIYBJ/IUKH
Y3BEKUCTAH

Axkmypadoe baxmuép Ypaiosuu
Accucmenm,
Tawkenmckutl yHugepcumem UH@GOPMAYUOHHbIX MeXHOA02Ull

umeHu Myxammada an-Xopasmuii

AHHOmMayus. Cmambs nocessweHa akmyaabHoll 3adave ucciedosanuro eHedpeHue cmaHdapma DVB-T2 Ha mep-
pumopuu Pecnybauku Yz6ekucmana. A makace uccaedyemcsi QUCKYCCUOHHbBIL 80NPOC 0 NO3IMANHOMY nepexody Ha
yugposoe gewaue 8 Y3bekucmate.

Katoueavle cnosa: DVB-T2, mwonepsi, yugposoe meseguderue,, TB npuéMHUK..

Buegpenue crangapra DVB-T2 no3BosuT BbiBecTH 3dpupHOE [UPPOBOE TEJEBU3NOHHOE BeljaHNe Ha Kade-
CTBEHHO HOBBIH ypoBeHb. CTaHAAPT HOBOTO NOKOJIEHHSI OTKPbIBAET 3HAYUTEJIbHbIE TIEPCIEKTHUBBI 10 yBeJINYe-
HUIO KOJIMYECTBA Bel[aeMbIX NPOrpaMM CTAaHJAPTHOW YEeTKOCTH M CO3JJaHUI0 MYJIbTHUIIJIEKCA C IpOrpaMMaMu
BbICOKOUM YETKOCTH.

Hapsigy co MHorumu ctpaHamu EBponbl u CHI, B 2006 rony B paMKax npoBeJieHUs1 PernoHaibHON KOHpe-
PEHIIUM PaIMOCBS3U 110 Ha3eMHOMY IUPpOBOMY BeljaHUIo B JKeHeBe, Y36eKuCTaH moJnucas JJOroBop o Io-
CTENEeHHOM Ilepexo/ie K LMPPOBOMY TesepasuoBelllaHuIo. BHepeHre udpoBoro TesneBuieHus B Pecny6nke
Y36ekucTtaH HavaJsioch B 2008 ronay.

[lepexos Ha uMbpPOBOe TeJIeBU3WOHHOE BelllaHWE OCYIIEeCTBJISIETCS B COOTBETCTBUU C TOCIHPOrpaMMOH,
yTBepxkJeHHoU [locTaHoBsieHueM Ilpe3sugenta Pecny6yiuku Y36ekuctaH ot 17.04.2012 r. Ne [11-1741 «O ro-
Cy/[lapCTBEHHOU MporpaMMe 10 TEXHUYECKOMY M TEXHOJIOTHYECKOMY NepexoAy Ha [UPPOBOe TeseBelaHHE B
Pecny6Jivike Y36€KUCTaH».

CerosiHs B Y36eKuCTaHe yCTaHOBJIEHBI 22 nepejjlaTunKa LMbpoBoro TeseBuaeHus ctauaapra DVB-T, 6siaro-
Jlapsi KOTOpBIM curHajamMu nudposoro TB oxBadeHb! 6oJiee 54 % HaceseHus.

JdtoxuTesuropoaTamKkeHTau 60JbIIMHCTBapalioHOB TamkeHTCKoH, CypxaHaapbUHCKOM, CaMapKaH ICKOH,
XopesMmcko#, byxapckoi, Auaukanckod, Hamanranckoi, ®epranckoii, HaBoulickoi, KamkajapbuHCKOU U
CypxaHJJapbHHCKOH 06J1acTel, a Takke Pecny6nku KapakasimakcTaH.

B cooTBeTCcTBMU C mocTaHOBJeHHeM KabuHeTa MuHuctpoB Pecny6srke Y36ekuctan oT 15.05.2015 . Ne 123
MHBECTHUIMOHHBIN NMPOeKT «Pa3BuTHe ceTu Ha3zeMHOro nu$ppoBoro BelaHusa Pecny6uku Y36ekuctan» 6yaer
peaJsin30BaH € yyacTueM fJMoHCKOro 6aHKa MeX/[YHApOAHOT0 COTPYAHUYECTBA B KOHCOPLIUYMeE C IPYyTUMHU KOM-
MepyeCcKMMHU 6aHKaMU 3TOU cTpaHbl. [lo HTOraM KOHKYPCHOTO 0T60pa HAUJIYYIIMX MPEJJI0)KEHUN MOCTABILHU-
KOB CpeJid BeAYIIUX AIMOHCKUX MPOU3BOAUTENEH [UPPOBBIX TeselepeaTYNKOB 3aKI0YEH KOHTPAKT MEXAY
000 «Y3umnakcasoka» U komnanue «0Ogawa SeikiCo. Ltd» (Slmonus) Ha nocTaBKy 060pyA0BaHUS [UPPOBOTO
TeJsieBell|aHus 1J1s ['0Ccy1apCTBEHHOr 0 YHUTAPHOT 0 TPpeANpUsTUS «LleHTp paZiuoCcBs3H, paJMOBelaHUs U TeJle-
BuneHust» (['YIl «IIPPT») Ha o61myto cymmy 8 751 343 200 AsmoHCKUX HeH (B 9KBUBaJIeHTe 73,63 MJIH. J10JIJ1apOB
CLIA).

B nepBom stane (2015-2016 rr.) nuiaHupyeTcs ycTaHOBKA 90 MOIIHBIX ITUPPOBBIX TesenepelaTYINKOB B 06-
JIACTHBIX LIEHTPaX U I'YCTOHACEJEHHBIX MyHKTaX. [0 OkoHYaHUU NepBoOTro 3Tana 6yAeT ob6ecrneyeH 0XBaT Hace-
JieHUe IMPPOBBIM TeJsieBelaHueM opsiaka 98 %.

Bo BTOopoMm aTare (2016-2017 rr. BKJIIOYUTENBHO) MJIAHUPYETCS YCTAHOBUTDH 404 MaJIOMOLIHBIX NepeaaTyu-
KOB B y/IaJIEHHBIX U TPY/HOJOCTYIIHBIX HACEJEHHbIX NYHKTAX. B JaHHOM 3Tare AJisi TPAaHCIIOPTHUPOBKH LUPPO-
BOI'0 MOTOKA OT CTY/ MU /10 NlepeZlaTyrKa 6y/1y T UCII0JIb30BAaThCs CIIY THUKOBbIE CUCTEMBI CBA3U. B pe3ysibTaTe
3aBeplIeHHs BTOPOro 3Tana [UPpoBbIM BelljaHueM 6yieT oxBadeHo 100 % HacesieHUS.

BuegpeHuve nudpoBoro TeseBUeHUS He NIpeJlycMaTpPUBaeT 0TKa3 oT kabesbHoro TB. 3Tu ABa BUja Tese-
BU3WOHHOT'0 BeLaHUs JONOJHAIT ApyT Apyra. [[pocTo kabesbHas cTyAus Tenepb OyAeT NOCTABJASATh HE aHa-
JIOTOBBIY CUTHAJI B T€JIEBU30Pbl CBOMX a6OHEHTOB, a [UPPOBOH.

PacnpocTpaHeHue makeTa COLMAJIbHO 3HAYMMBbIX TeJIENIPOrPaMM OCYIIeCTBJIsIETCS B Y36eKkucTaHe Ha Gec-
nJiaTHOU ocHoBe. Cero/iHsl B 3TOT MakeT BKJoYeH012 nudpoBrix TesekanasoB HTPK Y36ekucraHa.

BMecTe ¢ TeM, KOMMepYeCKUMHU ONlepaTOpaMU pacHpoOCTPAHSAIOTCS U NaKeThl MPOrpaMM Ha KOMMepUeCKOH
OCHOBe B paMKax /IoroBopa C olepaTopoM TeJsieBuzeHus. Tapudbl Ha MIaTHbIE NAKETHI TEJENPOrpaMM, TAKKe
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KaK M Ha YCJYyTHU KabeJbHOTO TeJIeBUJeHUSs], YCTaHABJIUBAOTCSA CAMUMU onlepaTopaMu (CTyAUsAMU) Ha PbIHOY-
HOH OCHOBe.

1 npueMa curHasioB 1udpoBoro TesjeBu/eHUsI abOHeHTaM He06X0JUMO UK OOHOBUTH TeJIeBU30phI, 3a-
MEeHUB UX Ha MO/leJIY N10CJIe/IHero oKOoJeH! s UJIU IpUo6pecTH NpUcTaBKU «Set-top-Box» (TroHepbl) 4151 UMeto-
I XCS TeJIeBU30pOB. PhIHOYHAsA cuTyalus B Y36eKUCcTaHe cero/iHs 6J1aronpusiTCTBYeT BHeJPEHUIO YCAYT UG-
poBoro TeJseBUAeHUs. ECTb HECKOJIBKO KPYTIHBIX IpeNpUsTUH 110 NPOU3BO/ICTBY COBPEMEHHBIX TeJIEBU30POB,
U C KaXX/[bIM I'0JIOM /IJisl HaceJleHUsl CTAHOBSATCA JOCTYIHbI TeJeNPUEMHUKHU C LIMPOKHUM CIIEKTPOM BO3MOXK-
HOCTeM: 60Jiblllasl JUAroHaJb 3KpaHa, BbICOKAsl IPKOCTb U KOHTPACTHOCTh, CTEPE03BYK, BBICOKOE pa3pelleHue
M300pakeHus, a TaK>Ke BCTPOEHHbBIN TIOHeP LIUPPOBOro TeJIeBUIeHHU .

HacesieHue Y36ekucTaHa B 11eJIOM TOTOBO K I03TallHOMY Ilepexo/ly Ha LiudpoBoe BelllaHUe. [loATBepAeHEM
TOMY sIBJIsieTCs 60J1bllIasi MOMYJISIPHOCTb U OTPOMHBIH ciipoc Ha TesieBU3opsl (LCD, LED) c uudpoBbiMU TIOHEpa-
MU, HabJ110jaeMbli 3a nocesHue 3-4 roza.

CorsacHo l'ocysapcTBeHHOM IporpaMme, 0 Mepe MOBCEMECTHOIO BHeJpeHHs CeTH LIMPpPOBOro TeseBU-
JleHUs NpeJyCMOTPEHO OTKJII0UeHUe CYIeCTBYIOleld CUCTEMbl aHAJIOTOBOIO TeJsleBUAeHUs. TakuM 06pasoM,
nepexo/i Ha 11MGpPoOBON cTaHAAPT ABJsIETCSA 0053aTeNbHBIM AJs BceX. [loMUMO TesleBU30pOB, KakK yKe GblJI0
ckazaHo B CUI3 «HaBou» komnanusa CII «Telecom Innovations» ocBouJia BbIYCK TIOHEPOB [JIs1 UMEIOIUXCS
TeJIeBU30POB, UTO SIBJISIeTCS HeJJOPOroi aJibTepHATHUBOU cl10cO60M No1ydyeHUs 1MPpoBOro cCUrHajia Ha cTapble
MO/leJIU TeJIeBU30POB.

MeTobl nocTpoeHus cetu DVB-T2 B pernoHax Pecny6/iMKu Y36ekucTaHa. CyliecTBEeHHbIM 0JI0XKe-
HUEeM IepBOro 3Tana co3/laHus ceTU LUPOBOTro TesepasroBelllaHus B Pecny6MKY Y36ekucTaHa B YCJIOBUSAX
JedULMTa YAaCTOTHBIX KaHAJIOB /I CTPOSIIIUXCS paJMOTe/IeBUBMOHHBIX Nepeatouux ctaHyui (PTIIC) aBas-
eTCsl UCTI0JIb30BaHUe OJJHOYACTOTHBIX CeTel, B KOTOPBIX Bce cMexkHble 1iudpoBble PTIIC koHKpeTHOH J0KaIb-
HOH 30HBI paboTatoT Ha ofHOM TB kaHaue.

B pervoHax B COOTBETCTBUHU C pa3paboOTaHHbIM YaCTOTHO-TEPPUTOPUANbHBIM IaHoM (UTII) gsisa cetu
TpaHCJAALUU B Y36eKUCTaHa IepBOT0 MYJIbTUIJIEKCA OPTaHU3YeTCs HECKOJIbKO JIOKAJbHBIX 30H C Pa3HbIMH 4Ya-
CTOTHBIMHU KaHaJlaMHU.

B ®epraHckoil 061acTH OCYIleCTBJIEH Nepexo/ K [UPpoBOMYy TeJieBelllaHHI0. B HacTos1ee BpeMs CUT'HaJIbl
1udpoBoOro TeseBUeHUA NlepefaloTcs Mo BceM palloHaM ®PepraHckoi 06/1acTy OT UPPOBBIX NepeaTUMKOB
pacnosioxkeHHbIX B @eprane, Kokan/e u CoxckoM paitoHe @epraHckoit 061acTH.

Ytobbl 60Jiee 3 PeKTUBHO UCIOJIb30BATh PaJMOYACTOTHBIN crneKTp ¢ Mas Mecsua 2015 roma B ropoze
depraHa 6blJ1 3anylieH AJs1 HA3eMHOI0 TeJseBeljaHus cTaHAApT DVB-T2, koTopblif MMeeT BO3MOXXHOCThb Be-
maTh 16 SD Tes1eBU3MOHHBIX KAaHAJIOB.

[To gaHHbIM LleHTpa 3/IeKTPOMarHUTHOU coBMeCTUMOCTH, DVB-T2 nmpuUHUUNHNAIBHO OTJAUYAETCS KakK ap-
XUTEKTYypPON CUCTEMHOTO YPOBHS, TaK U 0CO6EHHOCTSAMU GU3UYECKOT0 YPOBHS, BCJIELCTBUE Yero NPpUEMHUKHU
DVB-T HecoBMecTuMbl ¢ DVB-T2. [I[py4rMHbI HECOBMECTUMOCTHU MOXKHO OINpeENeJUTh U3 TAabGJULbl YKa3aHHOU
3/leCb.

Jns npueMa nudpooro curHasia DVB-T2 Heo6xoAuUM cnieliMaibHbIN TIOHED, MO AEPKUBAIOIIUN JaHHBIN
cTa”apT. JlaHHbIM BU/J TioHepoB BbinyckaTcs B 000 CIT "TELECOM INNOVATIONS” B HaBouiickoi o61acTu 1
MOXKHO puobpecTu B odpucax npogax «EgquHoe okHo» AK "Y36ekTesnekom” @epraHckoil 061acTH.

B HacTosimee BpeMs xxuTean PepraHckoi 06/1acTH MOTYT CMOTPETH C y/Ay4YIIeHHbIM KaueCTBOM KaHaJlbl
nudposoro TeseBuAeHus: "O‘zbekiston”, "Yoshlar”, "Sport”, "Navo”, "Kinoteatr”, "Bolajon”, "Dunyo Bo‘ylab”,

non »on

"Madaniyat va Ma'rifat”, "Diyor”, "Oilaviy”, "Mahalla”, "Farg‘ona” u "UzHD”
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TEKYIIEE COCTOAHUE PASBUTUA HUPPOBOI'O TEJIEBUJAEHUA B
Y3BEKUCTAHE

A6daaumoe Maespydg HopKysnoeuu
Accucmenm,
Tawkenmckuti yHugsepcumem uH@OpMayuOHHbIX MEXHOA02ULL
umeHu Myxammada aa-Xopazmuii

AHHOomayus. Cmamvs noceaweHa akmya/abHol 3adave uccsiedogaHuro memoda paciema u onpedesieHUs 30H
nokpeimusi TB nepedamuukog pacnpocmpaHeHue paduogoiH duana3oHd mesie8U3UOHH020 gewjaHusi 8 Pecnyb6auku
Y36ekucman. A makice uccaedyemcsi AUCKycCUoHHbIl 80npoc 0 mpebosaHue nepexodd K yugposomy meieseujaHuro
8 20PHbBIX MACCUBAX Y36eKUCMAH.

Katoueavle caosa: yugpposoe mesesuderue, DVB-T2, HD, sHedperusi, TB nepedamuuk.

CerosHs B Y36eKucTaHe LIMPOKO BHeApsieTcs MudpoBoe TeseBuieHre ctaHgapta DVB-T2. Crapsie aHaJso-
roBbl€ CTAH/[APThI TeJIEBEIAHUS YXOASAT B IPOILJIOe, IO3TOMY M0JIb30BaTEJISIM, IJIAHUPYIOIUM PHUO6peTeH e
HOBOT'0 TeJIeBU30pa He06X0MMO 0653aTeIbHO 06paTUTh BHUMaHWe Ha HAJIMYKe B HEM MO/ JIEPXKKH CTaHjapTa
nudpoBoro BemaHus craHgapta DVB-T2. Mbl monbiTaeMcsi pacckasaTh: KaK M 3a4eM 3TO HYXXHO C/IeJIaTb BO
BpeMs.

['1aBHOe mpenMyLIeCcTBO IIUPPOBOTO TeJEBUJEHUS — 3TO caMa KapTUHKa. [ludppoBas obpaboTka uzobpa-
»KeHUs B [Ipoliecce Nepeavyy U NpreMa No3BoJIsieT OCTUYb ropaszio 60Jiee BBICOKOTO KadecTBa. [Ipex/ie pejko
y KOro JioMa TeJIeBU30p MOKa3bIBaJ H/leaJIbHYI0 KapTUHKY, Yallle U306pakeHHe CONPOBOXK/AaI0Ch psAibbio, pas-
HOTO po/ia MOMeXaMH, Jleprajoch, Nponazaso. B HoBoM ¢popmaTe BIHSHHE TOMeX Ha YETKOCTb CYIECTBEHHO
MUHHMHU3UPOBAJIOCh. [Ipy 3TOM yKe /iBa HalMOHAJIbHbIX TeJIeKaHaJla BellaloT B popMaTe BbICOKOU YeTKOCTHU
HD. Oi1iH M3 HUX HEroCyAapCTBEHHbBIN TeJleKaHaJl, HAa4aBIIUH BelllaHue 6YKBaJIbHO B IPOLILJIOM Mecsile. [Ipyrue
TeJleKaHaJibl TaK)Ke NJIaHUPYIOT N03TaNHbIX Mepexo/ K BellaHuo B HD kayecTBe. /lJif NOJTOTOBKHU K JAHHOMY
nepexoy Tpe6yeTcsl He TOJIbKO OCHAIlleHWe 3TUX TeJleKaHaJI0B HOBEHIIUM 060pyioBaHueM sl co3aaHusa HD
KOHTEHTA, HO ¥ O3 TAIMTHOE OTKJ/II0YEHHE aHAJIOTOBOTO BELaHUA AJIs1 0CBOOOXK/AEHU ST HE06X0JUMOT0 YaCTOTHO-
ro fiuanasoHa AJis HoBbelX HD kaHas10B.

Bue/ipeHre [UIPOBOro TeJeBUEHHS B CTPaHe CIOCOOCTBOBAJIO MOSBJEHHUIO HOBBIX TeJIeKaHAJOB - KaK ro-
Cy/apCTBEHHBIX, TAK U HETOCYZapCTBEHHBIX. 3a NOCJE/[HUE NATH JIeT CO3/4aH0 8 rocylapCTBEHHbIX U 5 HErocy-
JlapCTBEHHbIX TeJleKaHaJOB.

JTo KacaeTcs U 3BYKa, KOTOPbIH paHbllle MOT GbITh C IOCTOPOHHUMHU LIYyMaMH U liuneHueM. [[peuMyiecTBo
nudpoBoro popmara — BO3MOXKHOCTD IlepeilaBaTh CTEPEO3BYK U 3BYK B ¢popmare 5.1. Teneps k TesieBU30pY
MOKHO MOJKJIIOYUTh MATh OOBIYHBIX U OJJHY HU3KOYACTOTHYO KOJIOHKY, CO3/1aB JJIOMAallHUKA KUHOTEATP C TaK
Ha3bIBaeMbIM 3)PEKTOM MPUCYTCTBUS.

BoJIbIIMHCTBO COBPEMEHHBIX TEJIEBU30POB, B YAaCTHOCTH, BbINYCKAIOIHECS B Y30€KHUCTaHe, UMEIOT BCTPOEH-
HbIH IUPPOBOY TIOHEP, KOTOPBIH nojaepkuBaeT ctanaapt DVB-T2. B fonosHeHne kK HeMy NOTpe6yeTCs JIUIIb
00bIYHAS aHTEHHA.

HeMHoOro cTaTUCTUKH 110 llepexoy Y36ekucTaHa Ha LMppoBoe BeujaHue. [lo uToram nepsoro kBaprtasa 2017
rojia ypoBeHb OXBaTa HaceJieHUs Y30eKHUCTaHa MPOBBIM TeJsieBelllaHueM cocTaBua 95%. ITOT mokasaTeJib
JIOCTUTHYT 6J1aro/Ziapsi yCTaHOBKe Mo Bcel cTpaHe 369 nepeaTuMKOB LIUGPOBOro TeJEeBUAEHHUS.
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PucuyHok 1. PazButue nupponoe TB B Y36ekcuTaHe

CtpaTerveii eliCTBUM 0 NATU NPUOPUTETHBIM HallpaBJeHUAM pa3BUTHUSA Pecny6inkuy Y36ekuctas B 2017-
2021 rojax OT/eJIbHBIM MMYHKTOM OTMeuYeHa YCTAaHOBKa 060py0BaHUs AJs nudpoBoro BemaHusd. o koHna
roja GyZieT yCTAaHOBJIEHO ellle 25 MOIHBIX [UPPOBBLIX TeJeNepeJaTINKOB B KPYMHBIX FOPO/ax U PalOHHBIX
LeHTpax ¥ 293 nepejaTYMKOB MaJION MOLIHOCTH B YA aJIEeHHbIX U TPYAHOAOCTYIIHbIX HaceJeHHbIX MYHKTAaX.

s obecnieyeHUs MOCTENEHHOI 0 U NJIAHOMEPHOTO Nepexo/ia FOpHbIX MaccuBax Pecny6Mky Y36eKkucTaHa
K IUPOBOMY BelllaHHUI0 HEO6X0UMO pellleHre HECKOJIbKHUX BaXKHbIX BOPOCOB, KOTOPbIE COCTABJISIOT OCHOBY
pa3paboTkH rpadrka nepexosa.

K ocHOBHBIM BONpocaM U3 HUX OTHOCSATCH:

e TpebyeMoe KOJMUYECTBO TeJepaJMoBelaTeJbHbIX KaHAJI0B, OpraHUu3yeMbIX Ha CETH;

e o0ecnevyeHue HEOOXOJUMOTO NPOLEHTA OXBATa HAaceJIeHU s TeJlepaJMoBellaHieM B [IUPpoBOM popmare;

e BbIOGOp OpraHU3al UM CETH [UPPOBOTO TeJieBellaHus (04HOYACTOTHBIN UJIM MHOTOYAaCTOTHBIN);

®  COCTOSIHHE U BO3MOXXHOCTHU TeJIeKOMMYHHUKALlMOHHOW CeTH Mojavyu nuppoBoro notoka (motoxk B 34

M6uT/c) 10 paiu0OTEIeBU3NOHHBIX CTAaHLIUN Ha Bcel TeppuTopuu CypxaHJapbUHCKON 06J1aCTH;

e HaJIMYMe U BO3MOXXHOCTHU GUHAHCUPOBAHUS JJAHHOI O IPOEKTa Nepexo/ia.

Heo6xoaumo npu pa3paboTKe U pea3alvy BbllIEHA3BAHHOTO rpadrKa OTMETUTD CJIeYIOlIee:

1. TocymapcTBeHHass KOMUCCUSA MO paguodacToTaM coBMecTHO ¢ I'VII LleHTp 3/ieKTpoMarHUTHOU coBMe-
CTUMOCTH NMPUHUMAIOT pelleHHe MO WCIO0JIb30BAaHUI0 YaCTOTHOrO pecypca (TeJieKaHaJIoB), COTJIACOBAHUIO C
cocelHUMU AJJMUHUCTPALMSAMU CBSI3M YaCTOTHBIX KaHaJIOB Ha NPUTPaHUYHBIX CTAaHIUAX, Kak B Pecny6inke
Y36ekucTaH, TaK U B COCEJHUX FOCYyAapCTBax.

2. [IlpyHuMasn Bo BHMMaHuUe, 4To Ha ['VII LleHTp pasgnocBA3y, paivoBellaHUd U TeJleBUleHUd BO3JlaraeTcs
3a/la4ya pacrnpoCcTpaHeHUs roCy/JapCTBEHHBIX TeJlepaJuonporpaMm, B TOM YHCJie U BHeIpeHUe IMPPOBOro Be-
IlaHUs B HOBOM popMaTe, O3TOMY MJIaHUPYETCS UCNOJIb30BaHHUE, B IEPBYI0 OYepPeb, AeHCTBYIOIUX pPaJ[HO-
TeJIeBU3UOHHBIX CTAHI[UH U CYILeCTBYIOLIMX aHTEHHO-Ma4TOBbIX COOPY>KeHUH 3TOr0 NpeJnpusaTHS.

3. Hanuyue pasBuTOH 1 UPPOBON TeNeKOMMYHUKALMOHHOW ceTH y ¢uunana «TeseKoMMyHHUKaLUs
TpancrnopT TapMOFU» aKLIMOHEPHOM KOMIIAaHUU «Y36eKTeJsleKOM» MpeJnosaraeT obecrneyeHue nNojadyu oOJHO-
r'o UJIM HECKOJIbKUX LIUPPOBBIX MOTOKOB (IOTOK CO CKOPOCThI0 34 MGUT/C) /10 paZiuoTeIeBU3SUOHHbBIX CTAaHIUH
['VIT UPPT, unu 1o ctaHyui camoro ¢usimasa, ecqv TaM 6yAyT YCTAHOBJIEHBI [UPPOBBIE TesenepesaTYuKHU.

[Io 3TUM TpeGOBaHMEM MOXHO ONpeJeJUT 2 BapuaHTa IepexoJia HazeMHoe MdpPOBOe TesieBelllaHUE B
CypxaH/JjapbUHCKOU 06J1aCTH:

O HOYACTOTHBIN;
MHoro4acToTHBIN
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CUCTEMA MOBMWJIBHOT'O UM®POBOI'O TEJIEBUAEHUA DVB-H

A6dyanaes Yayzoek Maxmydosuy
Accucmenm, Tawkenmckutl yHugepcumem uH@opMayuoHHbIX mexHoa02ul umeHu Myxammaod

as-Xapasmu, Y3bekucmaH

CeronHs cymecTByeT 8 GOpMaTOB BelllaHUs], OpUEHTUPOBAHHBIX HA TPUeM MOOUJIbHBIMU TEPMUHAIAMH.

Bo-nepsBrix, 3To ¢popmatsl DVB-T u DVB-H. Bo-BTopbix, MediaFLO, 3akpeiTas cucteMa pa3paboTKU KoMIa-
HUM Qualcomm. B TpeTbux, rpynna ¢opmMaToB, 6a3upyrouuxcsa Ha cucteMe paguoBewanus DAB. K Helt ot-
HocsiTcsl Movio System (6biBiiasi Live Time), paspaboTanHas British Telecom, kopetickue ¢popmartsl T-DMB u
S-DMB, a Tak:xe eBponeiickuii npodpuab popmara T-DMB. U, HaKoHel, CyleCTBYeT ANOHCKUHN CTaHAapT 3dUp-
Horo BemaHusa ISDB-T no cBoell TMOKOCTH NPUTOAHBIN /51 JIOOBIX BU/IOB BelllaHUA Ha JII0Oble TepMUHAJIBI.
[lepBoHavaibHO MBI IJIAaHUPOBAJIU CJie1aTh 001U 0630p BceX pOopMaTOB MOOHUIBHOTO BelllaHU, HO 3aTeM pe-
iy BbiHecTH DVB-H B oTZe/1bHBIN MaTepuaJ, Tak Kak 3Ta CUCTeMa BbITVISAJUT HauboJiee epCieKTUBHOU B
IJIaHe pacnpocTpaHeHUs B EBpornie 1, COOTBETCTBEHHO, Haubo0Jlee BepOSATHOH JiJ1s1 IpUMeHeHus B Poccum.

Cuctema DVB-H paspa6oTana Ha 6a3e DVB-T, uTo obecneyrBaeT UX YaCTUUYHYI0 COBMeCTUMOCTb. OHa 3a-
KJIIOYaeTCcs B TOM, UTO TpaHcaauuu DVB-H 3a uckrouenneM ofHOTO pexxruMa MOAYJIALMU MOTYT IPUHUMATbCSA
npueMHukaMu DVB-T, U B 0JHOM My /IbTUIJIEKCUPOBAaHHOM ITIOTOKE BO3MOXXHO COBMelleHue TpaHcasanuii DVB-H
u DVB-T.

B To e Bpemsa B DVB-H BBezieH psj f06aBaeHUN Ha $pU3UYECKOM YPOBHE U 3aMeTHO U3MeHEeH KaHaJIbHbIN
yPOBEHb.

KpynHeiimum EBponelickuM npoekToM M0 pa3paboTKe MeXJyHapoJAHON CUCTeMbl IIUPPOBOro TeseBU3U-
OHHOT'0 BelllaHuf sABJsieTcs npoeKT LudpoBoro Buaeo Bemanus - Digital Video Broadcasting (DVB), koTopblii
ObL1 HA4aT B ceHTsA6pe 1993 r. lllTa6-kBapTupa DVB Project HaxoauTcs B XKeHese (IlIBelinapus). B pesysnbraTe
paboTel MexAyHapoAHoro KoHcopuuyMma DVB Project 66111 NpUHATHI ceAyloLide cTaHAapThl [udposoro TB:

DVB-C (C - Cable - kabesb) fus1 nudppoBoro kabesbHoro TB Bemianus;

DVB-S (S - Sattelrte - cnyTHUK) 1151 cnyTHUKOBOTO TB Bemanus;

DVB-T (Terrestrial - HazeMHbI#) Jiy151 Ha3eMHoro TB Bewanus

TakuMm o6pasom, DVB nnpe/icTaBisieT c060M COBOKYNHOCTb MOJCTAHapPTOB HEOOX0AUMBIX /151 YHUPUKALUU
CpeAcTB U 060pyAoBaHuA TB BelaHus, UX 371eMeHTHOU 6a3bl U TPOrPaMMHOI0 o6ecredyeHUU. ITO ABJIAETCS
He0o6X0ZJMMbIM YCJI0BHEM yCIEIIHOT0 BHeJpeHUs LUPPOBOro TeJleBUIeHUS B Pa3HbIX CTpaHax Mupa. CiesyeT
OTMETUTD, UTO cTaHAapT DVB Hapsaay co ctpanamu CHI npuHAT y Hac B Y36ekucTaHe.

Ha ceroHAIHUN AeHb CyllecTBYeT PAJ pa3HOBUHOCTeN cTaHAapToB DVB, HasHayeHHs KOTOpPBIX Npej-
CTaBJIeHBI B TabsuLe 1.

Ta6auna 1.
PasHoBugHOCTHU cTa”HapToB DVB no cdepe npuMeHeHus
HasBanue
3HaueHue OnucaHue Mopaynauus
rpynnel
QPSK,
DVB-S CnyTHukoBoe TB [lepesadya KOMIIPECCHPOBAHHOTO BUJIEO0 U ay[iMO, A 8-PSK
BelljaHue TaK>Ke JJONOJHUTEIbHON NHOPMaLIMK Yepes3 Cy THHK. 16-0AI\'/[
16-QAM,
32-QAM,

KaGeasaoe TB [lepenaua KOMINPECCHPOBAHHOTO BU/EO U aY/HO, 64-QAM,
DVB-C a TaKXKe JIONOJIHUTEJbHOW HHPOPMALMH Yepes 128-QAM

belliatiie KabeJibHbIE CETH.
W
256-QAM,
Hasemeoe adupHoe [lepenaua KOMNPECCHPOBAHHOTO BUJE0 U aY/IHO, a 16-QAM w1 64-QAM
TaKXKe JI0NOJHUTEbHONH HHPOPMaLIK Yepe3 CeTH

DVB-T TB Bewujanue .| (mmm QPSK) coBmMecTHO €

Ha3eMHOro 3pUPHOro TeJeBUAeHHUs (CTalOHAPHBIN COFDM

npuém).

DVB-H MoGusbroe TB To ke, yTo DVB-T, To/IbKO /11 MOGUJIBHOTO MPHUEMA. OFDM

BelllaHue
DVB-H (Digital Video Broadcast Handheld, DVB "py4yHo#, nopTaTHUBHBII") 3TO CTAaHAAPT MOOUJIBLHOIO TEJIEBU-

JleHUs], yTBepKAeHHbIN flekabpe 2004 r. EBponeiickoil Acconuanus no TesleKOMMyHUKaMOHHbIM CTaHAapTaM
(European Telecommunications Standards Institute, ETSI) g5 06ecniedyenus yBepenHoro npueMma TB nporpamm
Ha MOGUJIbHbIE IPUEMHbIE YCTPONCTBA, yCTAHOBJIEHHbIE HA aBTOMOOUJISIX, T0€3/1aX UJIU COTOBbIE TeaedOHBI.
[Ip1 NOCTPOEHUU CUCTEMbI MOOUJIBHOTO TeJIeBUJEeHU He0OX0AMMO YUUTBIBATh CAeLYIOlMe 0COOEHHOCTHU
yCJIOBUM pUeMa Ha MOOUJIbHbIE TEPMUHAJIbI:
e Heo6X0JUMO 06eCclnedyuTh IPUEM CUTHAJIOB Ha MaJiorabapUTHble aHTEHHbI MOPTATUBHbIX TEPMUHAJIOB
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He TOJIbKO BHe 3/JaHUH, HO U 3a 66 TOHHBIMU CT€HaMHU, YTO TpeOyeT 3HAaYMTEeJbHOI'0 yBeJIUYeHUsI MJI0T-
HOCTH noToka MoiHocTH (I1IIM) BeljaTesIbHOr 0 CUTHAA;

e IpUeM CUTHAJIOB Ha TepMHUHaJIbl YCTAHOBJIEHHbIe HA aBTOMOOUJIAX U JpPyroM TPaHCIOpTe MOXKeT IpH-
BOJIUTH K 3HAUMTEJIbHBIM JIONIJIEPOBCKUM HCKaKEHUSM Nepe/ilaBaeMblX UMIY/IbCOB;

e OrpaHUYeHHbIe 3aNachl 3HEPTUU UCTOYHHUKOB NUTAHUSI MOOUJIbHBIX TEPMHUHAJIOB.

Takum o6paszoM k cucteMe DVB-H npebaBisitoTcs caeyomide Tpe6oBaHUS:

e  JKOHOMHS TOKa NOTpebJeHUs aKKyMYJsATOPHON 6aTaped MOOGUJIBHOIO TepMHUHaJa. JTa 3ajava sABU-
Jlach onpeJiessiolei npu GopMUPOBAaHMUU KOHLENIIMY MOOUJIbHOTO BEeL|aHU;

e  YCTOHYMBBIM MOOGUJIbHBIM IpHEM B JIBUXKEHUHU, B TOM YHUCJIe HA 60JIBIIUX CKOPOCTHAX;

e  BO3MOXHOCTb IIpHeMa NpHU MHOT0JIy4YeBOM PacHpoCTPaHEHUH CMTHaJa, 0CO6eHHO B KOMHATHBIX YCJIO-
BUAX;

e  [I0JIHasl COBMECTHUMOCTbD C yKe CcyllecTByrUuMu cetamu DVB-T;

e COIJIaCOBaHHE C BO3MOKHOCTSIMU MOOHMJIbHOTO IPUEMHOr0 TEPMUHAJIA: -yMeHbllleHHas pa3peliarlas
crnoco6HOCTh (320x240 nukcesieit), TOCKOJbKY HET CMbICJIa HAa HEGOJIBIIOM 3KpaHe NbITaThCsl BOCIPO-
M3BECTHU KapTUHKY C XOpOLIMM paspelleHHeM, I03TOMY MOXHO NepeiaBaTh B 10-15 pa3s Gosiblie TeJe-
nporpamm, yem npu DVB-T.

3akjo4yeHue

[Toka MbI iBJIsleMCsl CBU/JIeTEISIMU TOJIBKO NEPBBIX MaroB [UPPOBOro MOGUIBHOIO TesleBUAeHUsl. BaKHbIM
dbakTopoM, OrpaHUYMBAKIUM pa3BUTHE CeTell MOGUJIBHOIO TeJIeBU/IeHNUs, ABJIsIeTCs He00X0AMMOCTb pasBep-
ThIBaHUS OTJe/IbHON cleniuUyecKol BeljaTe/IbHOM MHPPACTPYKTYPh! U, KaK CJeACTBHE, JOBOJbHO 3HAYM-
TeJibHble UHBECTUIUU CO CTOPOHBI ONIEPAaTOPOB CepBUCA.

He Hazo 3a6bIBaTh TaK»e, YTO OJHOTO HaJW4YMUs TEXHHYECKHUX BO3MOXXHOCTEH, CIOCOOHBIX 00eCneyuThb
KayeCTBEHHYI0 «KapTHHKY» Ha 3KpaHe YCTAaHOBJIEHHOTO B CaJIOHe aBTOMOOUJISI TeJleBU30pa He J0CTaTOYHO.
Heo6xo41M ellje ¥ Ka4eCTBEHHO HOBbIM KOHTEHT TeJIeBU3MOHHBIX KaHaJIOB. ¥ 3aTAHYThIX CEPUAJIOB U HYJHbIX
6ece/si HeT HUKAKUX IIaHCOB MPUBJIeYb BEYHO Clellallyio ay4uToprio. HeBO3MOXHO CIPOTHO3UPOBAThb, CKOJIb-
KO BpeMeHHU 3pUTeJIb [IpOBeJleT Nepe/i 3KpaHOM — Be/lb OH HaX0JJUTCS He Ha JiMBaHe, a B Ny TH. [loaToMy nepe-
Jla4u¥ JJOJKHBI ObITh KOPOTKUMU U EMKHUMHU.

Mo>KHO ¢ yBepeHHOCTbIO IIpe/icKa3aThb, YTO BCKOPE Ha PbIHKE MOSABATCS HOBbIE YCTPONUCTBA C NOAJEPHKKON
DVB-H, 30Ha yBepeHHOTr0 NOKPbITHS YBEJUUYUTCS U MOOUJIbHOE TeJleBU/leHUe BON/IeT B HAlll 00U XO[.
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VJIK 681.586

KOMMYTALUA BE3 BY®PEPU3ALIUU

A6dyxaaunos b.3.

[lepBBIM IAaroM, KOTOPbIM NPOM3BOAUT KOMMYTATOP MEPeJ] TeM, KaK IPUHATD pelleHre 06 OTIIPaBKH KaApa,
SIBJISIETCS €r0 MOJIYYeHHEe U aHAJINU3 COJepP>KUMOT0. B JaHHOM ciiydae 6yfeT pacCMOTpPEH PeXUM paboThl 6e3
KOMMYyTaLuu 6ypeprusanuu.

The first step, which makes the switch before decide to send the frame, it is the acquisition and analysis of
content. In this case it will be considered the cut-through.

Kommymayuro 6e3 6ygepuzayuu (Ha aHeautickom cut-through) paspab6oTraJjia ¥ peajn3oBaJjia, B IEpBOM KOMMY-
tatope Ethernet, dupma Kalpana 8 1990 roay. Bo BpeMsi paboThl B 3TOM peXxuMe KOMMYyTaTOp KONupyeT B 6ydep
ToJbKO MAC-a/ipec Ha3HaueHus (MepBble 6 6alT nocse mpedukca) ¥ cpa3y HaYMHAET NepPeLaBaTh Kajap, He /10-
YKUJ1asiCh ero MOJIHOTO mpueMa. [Ipy ucrnosib30BaHUU KOMMYTalMu 6e3 6ydeprusanuu yMeHbIIAETCS 3a/IePKKa,
0/IHaKO BMeCTe C TeM He IPOM3BOAUTCS NPOBePKa HAa Hasiu4yre olM60K. [[0CKOIbKY KOMMYyTaTOp He IPOBEPSIET
HaJ/IM4YMe OLIKMOKHY, OH epechlIaeT NOBPEeX/AEHHbBIE KaiPbl 110 Bcel ceTH. [Ipy nepechlike NOBPeXAEHHBIE Ka/iPbl
3HAYUTEJbHO YMEHBUIAIOT MPOIMYCKHYIO CIOCOGHOCTh KaHaJsia. B uTore ceteBas njiata Ha3Ha4eHUS OTKJIOHSIET
HOBPEXAEHHBIE KaAPhl. JJaHHBINA MeTOJ, KOMMYTaLlMM MOXET ObITh UCI0JIb30BAaH TOJIbKO B TOM CJIy4ae, KOrja
HOPTHI KOMMYTaTOpa paboTalT Ha OJMHAKOBOU CKOPOCTH.

Mo>KHO BBIJI€JIMTH /iBa BapyMaHTa KOMMyTanuu 6e3 6ydpeprsanuu:

KoMmMyTanus c 6bicTpoii nepechlIKOoN. KoMMyTanus ¢ 6bICTPOM NepechlJIKON pesocTaBIsseT MUHUMAaJlb-
HbIM ypOBeHb 3ajepkKKU. [Ipy JaHHON KOMMyTallMu MaKeT llepechblJaeTcs cpasy e NocJe NpoYTeHud ajjpeca
Ha3HavyeHUsl. [l0CKOIbKY NPpH KOMMYTaIMU € GLICTPOM EepeChIIKOHN epeaijpecanss HAQUMHAeTCs J10 Oy YeHUs
BCEro Ka/ipa LeJIMKOM, MOTYT BOSHUKHYTb CJy4YaH, KOT/la MaKeThl lepefjaloTcs C OLKMOKAaMU. ITO HPOUCKXOJUT
pe/iKo, U CeTeBOH a/lalTep Ha3HAYEHHUs OTKJIOHSAET MAKeT, Co/lepKallui OIMOKY, [TOCJIe ero noJjy4deHus. B pe-
»KUMe ObICTPOM MePeCchIIKY 3a/lepKKa U3MEPSIETCS C MOMEHTA M0JIyYeHHUs IepBOro 6MTa 10 nepesady NePBOro
6uTta. KoMmMmyTanus ¢ 6pICTpPOX MepechblIKON AABJISETCS TUIIUYHBIM CIOCO60M KOMMYyTaluu 6e3 6ydpeprusanuu.
CxeMa, onmuchIBawLas 3TY KOMMYTaLMI0, U300pakeHa Ha pUcyHKe 1.

6 Daiir
¢ a

AJI])E‘C HazHaAuCHHA Aﬂpcc HCTOYUHHKA

PucyHok 1. cut-through (kommyTanus 6e3 6ydpepusanuu)

KoMMyTanus c uck/roueHrneM ¢pparMeHTOB. [[py KOMMYTaL MU C UCKII0OYeHHEM $pparMeHTOB KOMMYTaTOop
coxpaHsieT nepBble 64 6aliTa Kaapa nepej ero oTnpaBKoil. KoMMyTaluio ¢ UCKII0YeHHeM GparMeHTOB MOXKHO
paccMaTpuBaTh Kak KOMIPOMHUCCHBIM BapHaHT MeX/1y KOMMyTaluel ¢ 6ydepusarnueil ¥ KOMMyTanuei ¢ Gbl-
CTpO# nepechblIKoi. [[ppurHa, 1o KOTOPO¥ NPU KOMMY TAllMH C UCKJIIOUeHHeM pparMeHTOB COXPAHSIOT TOJIbKO
nepBble 64 6aliTa Kazjpa, 3aKJOYAETCs B TOM, YTO GOJIBIIMHCTBO CETEBBIX OLIMGOK M KOJIJIU3UN NPOUCXOAAT
UMEHHO B IIepBbIX 64 6aliTax. KoMMyTaLus ¢ UCKJIl04eHHeM GparMeHTOB IbITAE€TCS HOBBICUTH 3G HEKTUBHOCTD
KOMMYTaLUH C OBICTPOH NMepechlIKOH, BLINOJIHSAS HEGOJIBIIYI0 IPOBEPKY OLIMO0K B MEPBLIX 64 GalTax KaJpa,
YTOOBI Iepe TepechblIKON Kajpa y6eJUThCS B OTCY TCTBUHU KOJIIM3UU. KOMMyTanus ¢ MCKII0YeHueM pparmMeH-
TOB IIPeJCTaBJISIET CO60H KOMIPOMHUCC MeX/AY GOJbIION 3aePXKKOY C BbICOKOM 11eJI0CTHOCThIO (KOMMYTalUs C
Ooydepusanueit) U MaJIoi 3a/1epP>KKOU C MEHbILIEH 1[eJI0CTHOCTbIO (KOMMY TaInMs ¢ GbICTPOU nepechlikoit). Cxema,
ONHUCBIBAIOLASI KOMMYTAIUIO C UCKJIIOYeHHEM GparMeHTOB, IPUBE/IeHA Ha PUCYHKe 2.

!: 64 Gaiita I

PucyHok 2. Fragment-free (KommyTanus c uck/jiroueHueM ¢pparMeHTOB)
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HekoTopble KOMMYTaTOpPbl HACTPOEHBI Ha UCNOJIb30BaHUE KOMMYTAlL UK 6e3 6ypepusanuu AJs KaxKJoro
1opTa [i0 Tex Mop, Noka He 6y/eT JOCTUTHYTO YKa3aHHOe 110J1b30BaTeJIeM NIpesie/IbHOe KOJTUYECTBO OLIMOOK,
1I0CJIe Yero aBTOMaTHYeCKH yCTaHaBJIMBaeTCsl KOMMyTaLus ¢ 6ypepusanueit. [locse Toro, Kak yacToTa NoBTO-
peHUs OLMO0K CHU3UTCS [0 YCTAHOBJIEHHOI'O IpeJieIbHOT0 3HaYeHUs, IOPT aBTOMATHYECKHU NePEKTIOUNTCS
Ha UCN0Jb30BaHUEe KOMMYTalluU 6e3 6ypepusanuu.

M3 Bcero BhIllIe CKA3aHHOI'0 MOXKHO BBIHECTH, YTO KOMMYyTalL U0 6e3 6ydepr3anuy JOBOJIbHO N0JIE€3HbIH pe-
KM B CJIy4yasiX HE0O6X04UMOCTH 60JIbIION CKOPOCTH Nepesjady, OAHAKO U3-3a OTCYTCTBUS NIPOBEPKU NOSIBJIA-
I0TCS CJly4yal BO3SHUKHOBEHHU S TAKETOB C OLIUOKOM.

Hcnonb30BaHHaA IuTEeparypa.

1. bBpaitan Xusu. [naBa 9. OcHOBHbIE cBeZileHUs 0 KOMMyTaTopax // [losHbii cipaBoyHuk 1o Cisco = Cisco:
The Complete Reference. — M.: «Busibsimc». — C. 1088.

2. [la3Bupg Xbiokabu, Ctus Mak-KBepu. PykoBogcTBo Cisco o KoHUTryprUpoBaHUI0 KOMMyTaTopoB Catalyst
= Cisco Field Manual: Catalyst Switch Configuration. — M.: «Bunbsamc», 2004. — C. 560.

3. Hrops backakos. [locTpoeHre KOMMYTUPYyEMbIX KOMIIbIOTepHbIX ceTel. // MI'TY um. H. 3. BaymaHna.
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YCTAHOBKA ONEPAIIMOHHOM CUCTEMBI UBUNTU IO CETH

Kydpamoe Cyaimou I'yasimosuu

Tawkenm Y3b6ekucmaH

Ubuntu, kak 1 MHorue Apyrue AUcTpUOYTHUBBI Linux, MOHO JIeTKO YCTAHOBUTD 10 ceTH. /[Jis 3TOro BaM
BCero JIMUIb TIOTpebyeTcsl ceTeBOe CoeIMHeHHe C KOMIIbIOTEPOM, KOTOPbIH OyJieT CAYKUTb CEpBEPOM [l yCTa-
HoBKH. BIOS Ballero koMneloTepa JJ0JKeH JJis1 9TOr0 M0/ lep>KUBaTh 3arpy3Ky MO CETH.

HacTpolika cepBepa AJis1 yCTaHOBKHU

[Ipexxe Bcero BaM notrpebyetcs komnboTep ¢ Ubuntu uaum ¢ gpyrum JuctpubyTrBoM Linux (faHHaa UH-
CTPYKLHMsA HanucaHa AJig Ubuntu), c KoToporo Bbl 6y/ieTe ycTaHaBJIMBATb CUCTeMY (cepBep 3arpy3KH I10 CeTH),
u ISO o6pas Alternate gucka c Heo6xoauMoM Bepcueit Ubuntu.

HacTpolika cepBepa ceTeBO! 3arpy3KH

Jlns 3arpysku o cetu notpebyetcs yctaHoBUTh Ha cepBep TFTP, HTTP u DHCP cepBuchI, 4TO6bI NO3BONIUTH
BTOPOMY KOMIIbIOTEPY NOJKJ/IYUTHCA U 3arpy3UThb BCe He06X04UMble Gpailibl.

151 ycTaHOBKHM BCero He06X0AMMOro J1y4llle UCII0Jb30BaTh aptitude, KoTopas He BXOAUT B CTAaHJAPTHYIO
noctaBky Ubuntu HauuHas ¢ Bepcuu 10.10. [ToaToMy cHauasia cTaBUM aptitude yepes yito6y1o NporpaMmy ycrta-
HOBKM IaKeTOB UJIM KOMaH/I01

sudo apt-get install aptitude

Jlasee cTaBUM BCE HEOO6XOAUMOE:
sudo aptitude -R install apachez atftipd tftpd-hpa dhcp3-server
Kutto4 -R HykeH /17151 Toro, 4To6b! atftpd noctaBusics 6e3 inetd cepBepa, KOTOPbI BaM COBEPIIEHHO He HYKEeH.

Tenepb mopa HaCTPOUTH BCe KOMIIOHEHTHI.
TFTP cepsep

@ JemoH, ncnons3yowni 311 $aiine - fete/hosts.allow 11 fetcfhosts.deny nns orpannyenna goctyna.

OTtkpoiite ¢aia /etc/default/atftpd B 1060M TekCcTOBOM peZlakTope € MpaBaMU CyleprnoJsb30BaTeisi, Ha-
npuMep, TaK
sudo nano /etc/default/atftpd

M3MeHUTe NepBy0 CTPOYKY C

USE_INETD=true

Ha

USE INMETD=false

KpoMe 3Toro 3anmoMHHUTe KaTaJIor, KOTOPbIN HaXoAuTCs B KoHIe cTpouku OPTIONS. Ckopee Bcero aTo 6y/eT
/srv/tftp, Ho B cTapeix Ubuntu moxxeT 6b1Th U /var/lib/tftpboot. PenaktTupyewm daitn /etc/default/tftpd-hpa:

sudo nano /etc/default/tftpd-hpa

BIMChIBaeM, 3a[IOMHEHHbIHN KaTaJor

TFTP_DIRECTORY="/srv/tftp"

Tenepb npocTo 3anyctuTe atftpd:
sudo /etc/init.d/atftpd start

Tenepnb co3gaiiTe B katasore u3 OPTIONS manky ubuntu. /lasiee Be3sie 6yZileM CUMTATh, YTO UCIOJIb3yETCS
KaTaJior /srv/tftp:

mkdir /srv/tftp/ubuntu

[TocJie 3TOrO HEOOGXOAUMO CMOHTHPOBATH Balll ISO 06pa3 Bo BHOBb CO3/JaHHbIN KaTaJior. Ce/laTh 3TO MOXHO
NpUMEPHO TaKOW KOMaH/L0U:
sudo mount -o loop /home/tux/ubuntu-11.84-alternate-i386.1is0 /srv/tftp/ubuntu
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3BTOMAaTMUECKN MOHTUPYeTCA B /media/cdrom. Janble npocTo HyHO CO203Th CUMAKMHK 4na TFTP cepeepa:

sudo 1n -s /media/cdrom /srv/tftp/ubuntu

Ha aToMm HacTpoiika TFTP 3akoHueHa.

DHCP cepsep

Bcé, 4To ocTasioCch - 3TO HACTPOUTH NpaBuIbHbIM 06pa3oM DHCP cepBep. OTKpoiiTe B Jit06OM TEKCTOBOM
peAakTope c npaBaMu cynepnoJsb3oBaTens ¢aia /etc/dhcp3/dhcpd.conf, Hanpumep, komaHAOM

sudo nano /etc/dhcp3/dhcpd.conf

B sToMm daiise He06X0UMO U3BMEHUTD CJIeIYIOIIHe HACTPONKHU:

# Ums sawezo sHympeHHez20 domeHa. Ecau 8am amo HU 0 4éM He 2080puUm - NPOCMO He MeHsalime.

option domain-name "domain.uz";

# Baw DNS cepsep, komopblii 0043#eH UCN0163080MbCSA HA NOOKAHYAEMOM KoMnblomepe. Yauje ecezo mym cmo-
um IP adpec poymepa.

option domain-name-servers 192.168.0.1;

# [Ipocmo packommeHmupytime smy cmpouKky

authoritative;

# Tenepb Hado onpedeaums cemb da51 DHCP cepsepa:

# CHauana sxcenaemas nodcems u Macka nodcemu.

subnet 192.168.0.0 netmask 255.255.255.0 {

# Jluana3oH evidavu cepgepom adpecos

range 192.168.0.100 192.168.0.199;

# Poymep 045 docmyna k uHmepHemy

option routers 192.168.0.1;

# Kakoll gaiia 3azpysrcams npu cemesoll 3azpysKe - ykaxcume UMeHHO 8 makoM sude.

filename = "ubuntu/install/netboot/pxelinux.0";

}

[Tocsie sToro Hy»xHo cka3aTh Hauiemy DHCP cepBepy caymaTb ouH U3 uHTepdeiicoB. /ljisi 3TOro oTKponTe
daitn /etc/default/dhcp3-server u go6aBeTe B napameTp INTERFACES nms Hy»kHoro untepdeiica. Hanpumep,
BOT TakK:

INTERFACES="2tha"

Tenepsb Hy»xHO 3anycTuTbh DHCP cepBep 1 Mo>kHO 6y/leT IpUCTyNaTh K ycTaHOBKe. OJJHAKO Nepe/| 3alyCKOM
y6euTeCh, YTO B Balllel CeTH HETY elllé KaKuX-HUoyAb paboTaroimux DHCP cepsepos. Yaie Bcero DHCP 6b1BaeT
3amyllleH Ha poyTepax, B 3TOM CJy4dae Ha/lo 3alTH Ha POyTep U OCTAHOBUTb HAa HEM 3TOT CEPBUC.

Urak, noa sanycka DHCP cepBepa jocTaTOYHO BBINOJIHUTH KOMaHAY

sudo /etc/init.d/dhcp3-server start

Tenepbr He06X04UMO NepeBECTH BTOPOH KOMIIBIOTEDP B PEXKUM 3arpys3KH 1o ceTH. [locsie 3Toro Bel JOKHEI
yBHU/JleTb 3KpaH ycTaHoBkHM Ubuntu.

CnMCOK IuTepaTyphl:

1. http://help.ubuntu.ru/wiki/

www.linux.org.ru/forum/linux-install/11464703

3. Jordan Spencer. Interview: Arch Linux Team (aur..). OSNews (11 suBaps 2010 roga). — UHTepBbIO C 4e-
HaMH{ KOMaH/ibl paspaboTunkoB Arch Linux.

N
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PA3PABOTKA MATEMATHYECKHUX MO/IEJIEA
TEJIEKOMMYHUKAIIMOHHOM CETH C IPUOPUTETHBIM
OBbCNYKUBAHUEM

Ilapcues C.C.

3asedyrowuli kagedpoll “AnnapamHoe u npoz2pammHoe obecnevyeHue cucmembvl ynpas.ieHull 8

menekommyHukayuu»” TYHUT, k.m.H., doyeHm

AHHOomayus. B cmambe pazpabomaxbl Mamemamuyeckue Modeau NPpUOPUMemHo20 06CAYHCUBAHUSI pA3HOPOO-
HOU Hazpy3Ku 8 me/neKOMMYHUKAYUOHHOU cemu ./]aHHble MOOdeau N03801am yHumbsbleams cneyu@duky coemecmHoll
nepeda4u pasHopodHol UH@opmayuu U NpasusbHO OYEHUMb OCHOBHLIX NAPAMEmMpo8 MeneKOMMYHUKAYUOHHOLL
cemu.

Kaio4esgvle c108a: mes1eKoMMYHUKAYUOHHAS CeMb, pevesoll nakem, npuopumemHoe 06CAYyHU8aHUs1, dUCYuUnau-
Ha ovepedu, 8peMeHU 06CAYyHUBAHUS, PYHKYUS pacnpedeneHUs.

CoBpeMeHHOe pa3BUTHUS HUHPOPMAIMOHHOrO 06LiecTBA U MHGOPMALMOHHBIX CUCTEM Pa3JUYHOrO Ha3Ha-
YeHHUs, a TaKXe Habupawlhe HHTEHCUBHOCTb MOJEPHU3AL MU U TEXHOJOIHYECKOTO Pa3BUTHUS IKOHOMHUKH
Y36ekucTaHa NpeAbSBJSIOT PsiJ HOBbIX TPe6GOBAaHUM K TeJIEKOMMYHUKALMOHHBIM CUCTEMAaM I10 BUZaM, 00'be-
MaM U KaueCcTBY nepeJjaBaeMoid UHPOPMaL MU, JOCTYITHOCTH 06CayKUBaHUSA. OCHOBHBIMH U3 HUX ABJSOTCA [1]:

- HHTErpupoOBaHHOE NpPeJOCTABJEHUE YCAYT U, COOTBETCTBEHHO, MHOTOKOMIIOHEHTHOCTb (MyJIbTUMeEUM-
HOCTb) llepeiaBaeMoii HHopMaLuu (rosoc, BUAeo, JaHHbIE);

- MOGUJIBHOCTD [10JIb30BaTeJIeH U 00CIYKUBAHUS, HHTEPAKTUBHOCTb U LIMPOKOIOJIOCHOCTD JJOCTYIa, MHO-
rOCBsI3HOE B3aUMO/IEHCTBHUE;

- BO3MOXXHOCTb 'M6KOr0 CO3/1aHUS U BHEJPEHUS HOBBIX YCIYT;

- obecrneyeHre MUHUMAaJIbHON C€6ECTOUMOCTH NIPEeJOCTABJISEMBIX YCAYT 3a CYeT YHUPUKALIUU CETEBBIX pe-
meHUH U 3G PeKTUBHOCTH UCIIO/Ib30BAHUS CETEBBIX PECYPCOB.

B nesioM gaHHble GaKTOPbI ONpPEJENSAI0T 3BOTIOLUOHHBIN Iepexos OT NMOCTPOeHUs y3KOCIeLHaJu3upo-
BaHHBIX Bbl/IeJIEHHBIX (110 BUJAM CBsI3U) CeTel K MYJIbTUCEPBUCHBIM CeTsIM CBsI3U ¢ makeTHo [P, MPLS (ATM)
KOMMYyTaliuel, peasudyeMbiM Ha ocHOBe koHUenuuu NGN. [lociefHue obecneynBaloT NpefocTaBjaeHNe Heo-
rpaHUYEeHHOT0 Habopa yCcaAyT ¢ TMOKUMHU BO3MOXHOCTSIMU 110 UX YIIPaBJIeHHUIO, IEPCOHATU3ALHUH U CO3JAHUIO
HOBBIX YCJYT 3a c4eT YHUPUKALUU CETEBBIX pellleHUH Ha OCHOBe pa3jeJieHus YHKIUN epeHoca, KOMMYyTa-
LMY, yIpaBJIEHUS BbI30BAMHU U yCAyTraMu. ITo JocTuraercs [1]:

e YeThIpeXypOBHEBOW apXUTeKTypoH noctpoeHus ceteir NGN, BK/I0O4awled ypoBeHb AOCTYyMa, TPaHC-
IOPTHBIN yPOBEHb, yPOBEHb YIIPaBJIeHHs BbI30BAMH, YPOBEHbD YCJIVYT, @ TAK)XKe IPUMEHEHUEM Ha KaXKA0M
YPOBHE OTKPBITHIX CTaHJApTOB;

e o6GecneyeHueM QoS npu nepejaye pa3HOPOAHON HHPOPMALIMK HA OCHOBE BBE/IEHU s KJIACCOB KayeCTBa.

M3s0keHHble 0COGEHHOCTH Pa3BUTHS MHOOKOMMYHUKALMOHHBIX YCJAYT U TEJEKOMMYHUKALUOHHBIX CH-
CcTeM TPebyIOT aZleKBaTHOTO pa3BUTHUs MoOJieslell U METOL0B UCCJIeJOBaHUS NpoLeccoB GyHKLMOHUPOBAHUS U
ONTUMU3ALUHU TOCTPOEHUS ceTel cBA3U. Pa3paboTKy JaHHBIX MOJieslell U MeTO/I0B /iJ1sl CeTel 6y/leM BECTH B
06J1aCTU NPUOPUTETHBIX CUCTEM 06C/IY>KMBAHUS NAKETOB Pa3JIMYHbBIX KJIACCOB KaYeCTBa, OrPAHUYEHUSIMHU pe-
cypcoB (06'beM 6ydepa, UMCJI0 KaHAJIOB U UX IPONMYCKHAS CIOCOGHOCTD).

[Ipy IpUOPUTETHOM OOCTYKUBAHUU KaXKA0MY NMOCTYNAIILEMY COOOLIEHHIO (TAKETY) CTABUTCS B COOTBET-
CTBHUU HEKOTOPOE YUCJIO — €70 IPUOPUTET, ONpeie/AILIMNA 0uepeJHOCTb BbIGOpa MAaKETOB HAa 06C/IyKUBaHHUE,
TaK YTO MAKEThI C OAMHAKOBBIM NPUOPUTETOM OOCIYKUBAIOTCA B MOPSAZAKe MOCTYIJIEHUS], a NAKETHI ¢ 6oJjiee
BBICOKMM IIPUOPUTETOM — PaHbIle, YeM NAKETHI € 60Jiee HU3KUM. YKa3aHHbIe THUIIbI CHCTEM MaccoBOro 06Cy-
»kuBaHUs (CMO) UMEHYIOTCS COOTBETCTBEHHO KaK CUCTEMbI C aGCOJIIOTHBIM U OTHOCUTEJIbHBIM IPUOPUTETOM.

B cuctemax CMO c a6COMIOTHBIM IPUOPUTETOM CYIIECTBYIOT Pa3/IMYHbIe JUCLUIIIMHBI 06CIyKUBAHUS NIpe-
pPBaHHBIX NAKETOB, KOTOPbIE paccMaTpUBalTcs B [4, 5].

JYcuuIIMHA oYepe i MOXKET YYUThIBATh OTPAaHUYEHUS HA JAJUMHY OYepeJU UJIM Ha BpeMs Npe6GbIBaHUSA B
CUCTeMe, KOT/la IPU JOCTHXKEHUHU ONpeJie/IeHHbIX pa3MepoB oyepeu (epenosHeHUU 6ydepa), 1u6o npu npe-
BBILIEHUH YCTAHOBJIEHHOTO BpeMeHU Npe6bIBaHus, NakeThl TepstoTcs. [logo6upie CMO Ha3bIBalOTCA CUCTEMA-
MU C OTPAaHUYEHHbIM 0XKH/IaHHUEM.
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OCHOBHBIM METOJZOM pacyeTa KadyeCTBeHHbIX xapakTepucTUk ceTu NGN , B HameM caydae, Mmozesb CMO

— = =
ka ka flfm € a6COJIIOTHBIM NPHUOPHUTETOM Ha CJy4yaidl P MpHOPUTETOB C HEHALEHKHBIM 06 CIYKUBAOLUM
npubopow [4, 6].

[lycTb MakKeThbl c p NIpUOpPUTETAMU MOCTYNaT B OJTHOJIMHEN-
HYHO CMO U 00pasyloT IyaCCOHOBCKUX IIOTOKOB c WUHTEHCUBHOCTBIO
. =P 3
j"ﬁ:J .Iri: == 1, P ' CyMMaprII/I IMOTOK ABJIA€TCA NIYACCOHOBCKHUM C MHTEHCHUBHOCTbBIO o = k=1 K-

B Takoit CMO npoTekaeT JiBa OCHOBHbIX He3aBUCHUMBbIX IIponecca [, 5]:
- TIPOIleCC OXU/IaHHUSA, XapaKTepUu3yeMblii cyyaiiHbIM BpeMeHeM L., f ¢ GyHKiueil pacupesenenus (OP)
W, (t);

- IIpoLecc 06C/1yKMBaHMUs, XapaKTepU3yeMblii CJlydailHbIM BpeMeHeM L. ¢ OP HF.: (tj
CornacHo [4] B cuay aJAMTHUBHOCTU CJyYalHOe BpeMs JOCTAaBKH MNakKeTa C K —-M NPUOPUTETOM

= twk + thk J,.Ir‘i: = 1,?9

oP BpEMEHHU npeb6bIBaHUSA nakeTa B cucTeme

Ve (£) = W (2) * Hi (0) |

rjie * - CTUJITbEBCOBCKAs CBEPTKA.
W3 BbipaxeHus (1) nosy4daeTcs cpefiHee BpeMs IpeObIBaHUS TaKeTa K-ro IPUOPUTETA B 3BEHE TNepeiauu

T = f,;.m t-dVi (1) )

Z[J'IH HaX0XJeHHWs BpeMeHU O6Cf[y)KI/IBaHI/IH thk MNAaKeTOB K-T'O NIPHUOpPUTETA B 3BE€HE IlepeJadu BOCIIOJIb3Yy-

Lgk

eMcs npeo6pasoBanueM Jlansaca- Ctusbtheca (I1JIC) ¢ ®P H.I.: (t] BpeMeHM 00C/Iy>KMBAaHUA NAKeTOB K —T0
NpUOpUTETA B MOMEHT BpeMeHU t [4].
CoryiacHo D

Q@) = [; e dV() = 0, (M) k(M)

"V:

rae V — UHTEHCHUBHOCTh CTapeHuUud I/IH(l)OpMaI_ll/II/I , rae T - CpeaHee BpeMdA CTapEHU A,

mk(v] — IIJIC oT @P W.I.: (f] BpEeMEHU 0KUJaHUs Haqana 06CyKMBAaHUS NAKEeTOB K-TO IPUOPUTETA B
MOMEHT BpEMEHH t;

hk ("lz'] — IJICoT ®P H (t] BpeMeHHU 00CJIy>KUBaHUS NAKeTOB K-TO anopHTeTa B MOMEHT BpeMeHH t.
®opmanusys npornecc nepenayu B 38eHe ceTu NGN ¢ nomoubio CMO Tuma ka !G.I.: flfm € abCOJIIOTHBIM

npuopuTeToM mosyuuM Beipaxkenue [1JIC oT ®P BpeMeHU 03KHUAAHUSI HaYas1a 06Cy>KUBAHUS K-TO TPUOPUTETA
(bopmyna lonsyeka-Xun4uHa) [6, 7]:

1—21191
@) = | P e(@) (v + 01y (1- s ))
+ J(l — e(a])[l — v+ Jk_l(l — hk_lr["u])]]
+ Z A, [1—31. (v—l—crk_l(l—hk_l(v]))]
i=k+1
IV — LBy (v + 0y (1= hyl (V). @)
rje

h {:VJ—JD—D J_Z?— }1“0-;: 1 Zk 1-‘1’

B uacTtHocTH, eciiu BpeMd I/ICl'IpaBHOI/I pa60T1>1 " BpeMdA BOCCTAHOBJIEHUA ABJANTCA 3KCIIOHEHIIXMAJIbHO pac-
npeaesieHHbIM Cﬂy‘laﬁHbIMH BeJIMYMHAMMU C IapaMeTpaMHu C U d, To
o0 o0

e(0) = f et dE() = f =9t d(1 — e~ct) =

0 0

J+C
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[=al (=] d
— —utht =f —utd 1 — —dEy — .
o) = [ e an@ = [ et a-e) =2,
0 0
—dt 1
@, = | tdD(t)=d | te dt=E;
0 o

rae
1V — UHTEHCHUBHOCTb CTapEHHUS NAKETA,
d T MHTEHCHUBHOCTb BOCCTAHOBJIEHU S KaHaJIa;

C — cpe/JiHee BpeMsl UCIIPABHOM paboThI 06CTYKUBAKOIIETr0 MPUGOPa,

hyey ) = ——{ZIAB; (v + (01 + O - (1= iy () + cov)

k-1+C , (5)
Bi (:V) - [1JIC ®P BpeMeHU 06CaAyKUBAHUSA AJif i - TO IPUOPUTETA

Biﬁ") = f:n E_UtdBi(ﬂ (6)

0, t <t
B.(0) ={.’, t<t;, (7
r L H pi e
t = it i’
S Y )

Li; Ha’ ~ 06'beM MHGOPMALMOHHOW W CJYXEOHOW YacTH MaKeTOB i - [0 MPUOPUTETA COOTBETCTBEHHO;

CM — CKOpPOCTb MOAYJALLMU B UUPPOBOM KaHaJle CBS3HU.
~ Takum 06pas3oMm, Ha 6a3e u3BecTHbIX PP BpeMeHHU Mepeiayy U BpeMeHU 0xkuAaHus ¢ nomoinbko [1JIC noayye-

Hbl MaTeMaTHU4YeCKHe MoJieJIU IPUOPUTETHOT0 06CIYKMBAHUA pa3HOPOAHOTO TpadrKa B 3BeHe Ilepeiayu CETH
NGN, yuuTsiBawIue cnenupuKy nepesaBaeMblx IaKeTOB HHGOpPMAILIUHU.

[TosiyyeHHBIEe MOJIE/TU TIO3BOJISIIOT YYUTHIBATh LINPOKUI HA60op paKTOpOB:

- MHOTOMEPHBIN BXOASAUIUHN MTOTOK MAKETOB;

- KOMOMHUPOBAHHYO MPUOPUTETHYIO MPOIEAYPY 00CAyKMBAHUSI NAKETOB peyeBOM - UHYOpMaI UK, JaHHBIX
Y IpYyTUX IOTOKOB HHOpMaLuy;

- Ha/leXKHOCTHbIe XapaKTepUCTUKU CETH;

- BpeMEeHHU 0’KU/laHUsI HadaJla 06C/Iy>KMBaHUSA B 04epe/iy, C yieTOM 0TKa30B 3BeHa llepe/layy JaHHbIX;

- BpeMeHHU 06C/1yKMBaHUA NAKeTa;

PaspaboTaHHble MaTeMaTHyeCKHe MO/ieJId IPUOPUTETHOr0 06CIyKMBaHUsI pa3HOPOAHOTO TpadrKa B 3Be-
He nepesiayy TeJeKOMMYHUKAILlMOHHON CETH C pa3/IMYHbIMU JUCLUIJMHAMU 00CAYKUBAHUS, IPUTOAHBI JJ151
pacyeTa napaMeTpOB CETH C NPOU3BOJIbHBIM YHMCJAM NPHUOPUTETOB, @ TaKXe MX MOXHO HCNO0JIb30BaThb NPHU
onpejeneHuU 3P PEeKTUBHBIX 06/1aCTel MPUMEHEHUS TPUOPUTETHOI0 06CIAYKUBAHUS B TEJIEKOMMYHUKAILUOH-
HOM ceTH.
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TECTUPOBAHHUE MEIUAOBPA3OBATE/IbHOTI'O MOBHUJIBHOT'O
INPUJ/IOKEHUA

bekHazapoea Cauda CagpubyniaesHa
Jlokmop mexHu4eckux Hayk
Yéaiidyanaee XycaH6oti HAX0OMHCOH y2au
doyenm, cmapwuli npenodagamesnb
Kaymbviméaeea Mexpu6aH
Mmazucmp
Tawkenmckuil YHusepcumem uH@opmayuoHHbIXx mexHo102ull, HayuoHaibHbIl yHUBepcumem

Y36exucmana, TawkeHm, Y36ekucmat,

AHHOomayus. B cmamve paccmampusaemcsi npoyecc mecmupo8aHusi Npo2pamMMHO20 06ecneyeHuss Myabmume-
dutiHo2o MeduaobpazosamebHO20 MOOUALHO20 NPUNONHCEHUS HO OCHO8E pacnpedesieHuUsl 3anpoco8 KAUEeHMOos.

Kaiouesvle caoea: mecmuposaHue, npozpammHoe obecneyeHue myabmumeduliHblll, MeduaobpazosamenbHblll
npoyecc, Mo6u/ibHOe NPUAONHCEHUE, 3aNPOC KAUEHMOB.

HmeeTcs nporpammHbiil komiiekc ([1K) meguao6pasoBaTesibHOro noprasa http:// mediaedu.uz tuna kau-
eHT-cepBep. CepBep 06caykUBaeT 3anpockl oT N kyueHTOB. B [IK paBHOMepHO 10 06J1aCcTH onpefiesieHUs BXO/I-
HbIX JlaHHbIX (00/1) (A, B) pacnosioxeHns! Er omn6ok. CepBep c/10KHee KJIUEHTOB C TOUKHU 3peHUs Pa3paboTKU
[IK B S pa3. S - k03dPULIHMEHT CJI0KHOCTH CepBepa MO OTHOIIEHUIO K KaueHTaM. Kaxabiil k-p1ii (k= 1, 2, ..., N)
KJIMEHT NOPOXK/laeT NyacCOHOBCKUH MOTOK JJaHHBIX K CEpBEPY MHTEHCUBHOCTbIO A 06p. JlaHHbIe OT K/JIMeHTa pac-
npejiesieHbl Mo 06J1acTu onpefesieHus AaHHbIX (00/l) Mo HOpMa/JIbHOMY 3aKOHY C XapaKTepuUCTUKaMu mK U s K,
rae mk pacnpesiesieHo Mex/ly KJHeHTaMU paBHOMEPHO M0 BCel 06/1acTH BXOAHBIX JaHHBIX, 3s K — pacnipeeseHo
paBHOMEPHO Ha MeHbIlIeM M3 yYaCTKOB OTCceKaeMbIX mK Ha 0cu 06J1aCTH JAaHHBIX (3TO HYKHO /JIs1 UMUTALLUU
HepaBHOMEPHOCTHU Ucnob30BaHuA 00/] mpy MaJIOM KOJIMYECTBE KJAUEHTOB).

Ha pucynke (cM. Pucynok 1 - «PacnpegenieHue 3anpocoB K-ro kJiMeHTa Ha 06J1aCTH JAHHBIX») U306paXKeHO
pacnpe/iesieHue 3alpOCOB OJHOT0 KJIMeHTa 0 06J1aCTH BCeX BO3MOXHbIX 3allPOCOB K CEPBePY, a TaK»Ke M0Ka3aHo
paBHOMepHOe pactpepenenue omn6ok no O0/. [Ipu nonaganuu 3anpoca KJaMeHTa UK OTBETa CEPBEPA B
o6sactb O0/], cofeprKallyo OMIMOKY, C{UTAETCS, YTO OLIMOKA 06HAPY»KeHa U COOTBETCTBYIOIUN MOYJ/Ib
BbIBOJIUTCS U3 3KCIJIyaTallUK JIJ1sl ee UCIIpaBJIeHUs:

PucyHok 1 - «PacnpepeneHye 3anpocoB K-ro K/imeHTa Ha 06/1aCTH JaHHBIX»

Ha 3anpoc k/ineHTa cepBep OTBevyaeT JJAHHBIMH, KOTOpbIe paclipe/iesleHbl pAaBHOMEPHO 110 BCel 06/1aCTH
omnpeJiesieHus AaHHbIX (A, B).

BXoAHBIMU JaHHBIMU [JIs1 PO3BITPHILIA SIBJISAITCS:

P - Ko/iMyecTBO NPOTPaMMHUCTOB, 0OCIY>KHBAIOLIUX CUCTEMY;

K - kos1MyecTBO NporpaMM-KJMeHTOB (Zja/iee IPOCTO KJIUEHThI);

o - UpUHA OHOTO 3anpoca KiareHTta kak gomst ot OO (ot 0 1o 1, rae 1 —ato Bcst OOL);
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At - mar ureparyu (CyTKH);

S - KOOQPUIHEHT CIOKHOCTU cepBepa M0 CPABHEHUIO C IPOTrPAMMOI-KIINEHTOM;

A 00p - MHTEHCHBHOCTH ITOTOKA OOpAICHUI OJHOTO KJIMeHTa K cepBepy (1/cyTkn);

A MCHIp - MHTEHCUBHOCTb IOTOKA UCIIPABJICHHSI OLIMOKH OJJHUM rporpammuctom (1/cyTkn);

A BHEC - HHTCHCUBHOCTb BHECEHUsI OLIMOKH ITPU MCHPABICHUN OJHUM MporpaMMuctom (1/CyTKu) witu

PBHEC — BEPOATHOCTH BHECTH OMIMOKY MIPH UCTIPABICHUH OJHUM IPOTPAMMHUCTOM;

M - KonMyecTBO UTEpaIuii;

K — xonnuecTBO po3bIrphllIeii 1S yCPEIHEHUS;

Er - Ha9aIpHOE KOMMYECTBO OIMIHOOK.

B mporpamme Takxe eCTh BO3MOKHOCTH OIIEHHTH ITEPBOHAYAIFHOE KOJIMYECTBO OMHUOOK O CIICAYIOMEMY
anroputmy: [puanmaem OO/ 3a enunamiy. Kax i kiueHT B 3ampoce reHepupyeT noito o or OO/, 3a Bpems A t
KIMEHT 00paTHThCSA K cepBepy (At * A 00p) pa3. 3a Bpems A t Bce KIMEHTHI 00paTsTes K cepaepy (A t * A 06p * K)
pa3. U o6bem maHHBIX, KOTOpEIA Oyaet 3aTponyT B OO/ ipu 3ToM paBeH (At * A 0bp * K * a ). Tak kak B Hameit
MOJIeNTN OMIMOKH pactpenenensl paBHoMepHo mo OO/, To 3a Bpems A t Oyaet o6HapyxeHo (A t * A or), rae omr —

TepBOHAYANIbHAS HHTEHCUBHOCTD OIMMOOK B crcTeMe. Eciu Obl 3a BpeMs A t kiueHThI 3aTponynn Beto OO/, To 6bu10
At-A,-K-a 1

b1 0OHapyxeHsl Bce Er ommOok. 1109T0My MOKHO 3alicaTh CIACAYIOLUIYIO IPONOPLUMIO:  Ar.j Er . Otcrona
Er= _low .
Haxoaum Er: 4., - K-c - Ipu oTOM cunraem, 4To Kax/plii 13 K KIMeHTOB 0GpaTHIICs K CEPBEPY € 3aPOCOM €
JaHHBIMH Herepecekaromummucs B OO/l Ho Ha camoM zernie 3T0 He Tak, T.K. Yallle Cero KIMeHTHl 00palaioTcs K cepBepy
C OJJHOTHITHBIMH 3ampocam, mo3romy nonaraeM K = 1. U torna okoHuarenbHas GopMmyia A1 OLEHKH epBOHAYaIbHOTO
Ao
— AL
KOJIMYeCTBa OMIMOOK Oy/ieT: Er= L -ah
IIporpaMma MpeIynperk/IaeT, eciii 3a/1aeTcsl HHTEHCHBHOCTH TaKas, 4To Ha HHTEpBAJ BpeMeHH A t * A ) IOJKHO GBITH

MCHBIIC C,Z[I/IHI/IIIBI) — I CO6J'IIO,I[€HI/IH YCJI0BHS OpAMHApPHOCTH IMOTOKA COOBITHIA.
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MOJAEJb U3YYEHUA MEJUAKYPCA HA OCHOBE LIEITM1 MAPKOBA

bexkHa3apoea Cauda CagpubynnaesHa,
Y6aiidyanaes Xycan6oti HAX0OMHCOH y2u,
/Kaymbviméaeea Mexpu6aH
Jokmop mexHuyeckux HayK, doyeHm, Ma2ucmp, couckamess
Tawkenmckuil YHUsepcumem uH@opmayuoHHblx mexHoa02ull umeHu Myxammada Anb-

Xopezmuil, Tawkenm, Y36ekucmaH

AnHOmayusa: B cmambe paccmompeH npoyecc 8bl6opa usyveHus 24a8 meduakypca Ha ocHose Llenu Mapkosa
Katoueswle cnosa: meduakypc,modenas, yenu Mapkosa

[lycTb Meguakypc cOCTOUT U3 I71aB. OueBHUAHO, eCJIM KaK/Aas IJlaBa BbIGHPaeTCs € [T0JI0KUTEeJTbHON BeposT-
HOCTBIO, T. €. pi>0 npu Bcex i=1,...,, T, To 11060€e COCTOSTHHE JOCTHUKUMO U3 KAXKJ0r0 APYroro cocTosiHusA. Bcero
uMeeTcs T! pa3JInIHbIX COCTOAHUM (i, ..., i ) ¥ Bce oHM 6yAy T BOo3BpaTHbIMU. Ecsin p, = 0 Ipu HEKOTOPOM i TO BCe
cocroanuda Buga(i, .., i ), rae i =i (rmaBa c HoMepoM i HaX0JUTCA B HavYaJsle MejHaKypca), ABJIAIOTCA HEBO3BPAT-
HbIMH, TaK Kak II0CJie IIEPBOrO Ke LIara JAJs U3y4eHHsl BbIOMpaeTcsl HeKoTopas IJlaBa C HOMePOM j, OTJIMYHbIM
OT i, ¥ IJIaBa C HOMepPOM i, HUKOT/la He BbIHMMaeMasl U3 CIIMCKa, ONyCKaeTCsl HUXKe.

Haunyyuinit Bei6op. O4eBUAHO, Yepe3 HEKOTOPOe YUCJIO IAroB, He 6oJiblie T (T — YHUCJI0 BCEX UMEIOLUXCS
[pesMeTOB), CUCTEMA I0NIa/laeT B COCTOSIHUE €, B KOTOPOM OCTaeTcsl HaBcerza. TakuM o6pa3oM, BCe COCTOs-
HUA, KpoMe e 1, ABJIAITCA HEBO3BPATHBIMH.

Ciy4daiiHble 6yKAaHUA. PaccMOoTpuM ciydaiiHoe 6J1yK/jaHUe, IPU KOTOPOM YacTHL[a U3 KaX /0! [[eJI0UHC-
JIeHHOH TOYKH i Ha CJIe1yI0ILeM IIare C BepOSITHOCTBIO P IePEXOJUT B COCE/IHIO TOUKY j=i- 1,a C BEpOATHOCTbIO
q — B TouKy j=i - 1. Kaxxzj0e cocTosiHMe JOCTHUXKHUMO U3 JII6OTO APYTroro cocTossHus U (cM. popmyay (1.0))

m+1’

. 0.012k=2n+1.  Ycnonbsys GpopMyay CTUP/IMHTA, IPH [I—00 OJNyYaeM
(k)= noonon . .
C7 p"g”.onak=2n.

(2n) g _N4m - (2n)2”e R 1 .
cr -—— (4
mepq (n!)p (# —-p'q — (47 )

dpg=(p+q) —(p-a) =1-(p-a)* =1,

IpuyeM 3HaK paBeHCTBA UMeeT MeCTO JIMIIb IPU p = = 5 . TakuM 06pa3oM, Npu M—oo

1
p;(2n) ~ (4pq)", oTKyna caesyeT, uTO psAbl
'r_m y y
p;(2m) 1 (4pg)”
ST

CXOJSITCS UJIM PACXOASATCS ofHOBpeMeHHoO. [Ipu p # q, korga 4pq<1, psaa 2P (2n) CXOJIUTCS, U CJIe/l0BATEb-
HO, KaX/[0€ COCTOSIHUE i ABJIAETCS HeBO3BPATHBIM. MHTYHTHUBHO ACHO, 4TO, HAIPUMED, IPH p>q 6J1yXKAaKomas
YacTHIA NOCTENEHHO OyAeT YXOAUTH BCe JaJIblie U AaJiblle B 10JIO)KUTEJTbHOM HallpaBJIeHUH, paHO UJIH T03/JHO
HaBcerja Mnokujas Jrob6oe GUKCHpPOBaHHOE cOoCcTOsiHUE i. [I[py HEOrpaHUYEHHO NPOAOJIKAKLIEMCSA CHUMMETPUY-

HOM CJIYYalHOM OJIYKJaHHWH, KOTZA p = =—, YacTHUI[a 6eCKOHEeYHOe YHCJIO Pa3 BO3BpallaeTCs B KaXkKJ0e U3
COCTOSTHUH. 2
PaccMoTpuM Temnepb ciaydaiHOe GJyK/aHHe, IPH KOTOPOM YacTUIlA U3 HEOTPUIIATEJIbHON I[eJION TOYKH i
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Ha CJIe/lyI0LleM IIare ¢ BEpOATHOCTBIO P, CMeIaeTCsl B COCE/IHIO TOYKY j =i + 1, a ¢ BepoATHOCTBIO q, = 1—p,
Nepexo/iUT B HyJIeBy 10 TOUKY j = 0. OueBH/IHO, eC/IM BCe BEPOATHOCTH P, TaKOBbI, 4T0 0<p,<1, TO BCe COCTOAHUSA
SIBJISIFOTCS JOCTHXKUMBIMH OJJHO U3 Apyroro. Bce oHU 6y4yT BO3BpaTHBIMU UJIM HEBO3BPATHBIMH.

[IpenoI0KKUM, UTO CUCTEMA HAXOAUTCS B COCTOSIHUM i=0. BepoATHOCTH TOr0, UTO 32 IOCJIEAYIOLLHE IT IAaroB
OHa HY pa3y He BEPHETCHA B UCXO/HOE MoJIoKeHHe i = 0, paBHa IPOU3BEJIEHHUIO PP, ...p, , — BEPOATHOCTH TOTO,
YTO CHUCTeMa I0CJIeJ0BAaTEbHO NPO6eraeT Nenoyky cocTosiHui 0—1-...—m. Jlerko BUETb, YTO BEPOSTHOCTD
3a 6eCKOHEYHOe YHMCJIO IIar0B HU pa3y He BEPHYThCS B UCXOLHOE cocTosiHKe i = 0 paBHA 6eCKOHEYHOMY ITPOU3-
BeJIEHUIO

0

[[ 2. =limp,p,..p,

k=0 . Ecsiu 3TO 6eckoHeUHOE TPOU3Be/leHre CXOAUTCSA K HyJII0: lim p,p, --p, =0, TO CO-
ctogHue i =0 (a BMeCTe C HUM U BCe OCTaJIbeIe) ABJIAETCA BO3BPATHDBIM. B IIPOTHUBHOM CJiy4ade BEPOATHOCTb

BO3BpallleHuda eCTb U = 1-lim PoPy---P, < 1 u cocrosnue i=0 (a BMecTe ¢ HUMU BCe OCTaJIbHblE) SIBJIsIETCS
HEBO3BPAaTHBIM.

K aToMy pesy/abTaTy MOXHO NIPUATH W APYTHM MyTeM, HENOCPECTBEHHO pacCMaTpUBas BEPOATHOCTH U,
BIlepBble BePHYThCA B HCX0A4HOe cocTosiHUe 0 poBHO yepes k maros. OueBHjHO, YaCTHUIA BIlepBble BO3BpalllaeT-
cq B coctossHUe 0 Ha k-M 1m1are, ecsiv oHa Ha nepBblx kK — 1 marax nocsiefjoBaTe/IbHO NepexoAUT U3 COCTOSIHUA
i—1Bi(cBepoaTHOCTAMH P, , i=1, ...,k — 1), u moTOMY

v, =1=py, 0y = popypi (1= Py ) k=2,3,..

0

BepOHTHOCTb BO3Bpalll€eHHWA B UCXO0JHO€E COCTOAHHUE 0 o onpejaesJieHUuo paBHa CyMMe E Uk €CThb
k=1

o0 o0
v=> v, =1-p,+[p,(1-p,] +..=1-1lim[ | p,
k=1 n=0
PaCCMOTpI/IM nenb MapKOBa C KOHEYHBIM YUCJIOM COCTOSAHU U 81, Ez, ey Sm, Ka»xJ0e U3 KOTOPbIX JOCTUXKHNMO U3
JIID6OT0 APYTOro cocTosiHUA. BoJiee Toro, mpezmnosio’kuM, 4To cyuecTByeT Takoe N. 94To 3a N maroB cuctema c
TOJIOXKUTEJIbHON BEPOATHOCTBIO MOXKET IIEPEHTH U3 KaX</I0r0 COCTOSAHUA €, B 1l060€

min p; (N)=06>0
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JIOKAJIbHO-KOMMYHHUKALUOHHBIE CETH

Kydpamoe Cysimon I'yasimoguu
Tawkenm Y36ekucmam

JlokaJsibHas BblUMCAUTeNbHAsA ceThb (/IBC) — KoMIbIOTepHas CeTh, HOKPBIBAIOIAS 06GBIYHO OTHOCUTEJbHO
HeO0OJIbIIYI0 TEPPUTOPUIO UJIU HEGOJIBILIYIO TPYNNY 34aHUM (oM, oduc, dupmy, UHCTUTYT). TakKe CyL[eCTBYIOT
JIOKaJIbHbIE CETH, Y3JIbl KOTOPBIX pa3HeceHbl reorpadudyecku Ha paccTosiHUus 6oJiee 12 500 kM (kocMUYeCKUE
CTAHIIMU U OpOUTaIbHbIE IeHTPbl). HecMOTps Ha Takue pacCcTOsIHUS, T0Z0O0HbIE CETU BCE PAaBHO OTHOCHAT K JIO-
KaJIbHbIM.

Cy1ecTByeT MHOXeCTBO CII0CO60B Kjaaccudukanuu cerel. OCHOBHBIM KpUTepUeM KJacCUPUKaL MU IPUHS-
TO CYUTATh CNOCOO a/IMUHUCTPUPOBaHUS. To eCTh B 3aBUCMMOCTH OT TOTO, KaK OpraHM30BaHa CeTh U KaK OHa
yIpaBJisieTcsl, €€ MOXKHO OTHECTH K JIOKaJIbHOM, pacipe/ie/IEHHOM, ropo/iCKOH MJIH I7106a/1IbHOM ceTH. YIIpaBJseT
CeThIO UJIU €€ CerMeHTOM CeTeBOM aJIMUHUCTpPATOP. B ciyyae c/0HBIX ceTel X NpaBa U 06513aHHOCTH CTPOr0
pacnpe/iesieHbl, BeJETCs JOKYMEHTal M U XKy pHaJIUpOBaHUe JeCTBUM KOMaH/bl a/lMUHUCTPATOPOB.

KoMnbroTepbl MOTYT COeAMHATBCS MeX/AYy COO0M, UCIO/Ib3Ysl pa3/IMuHble Cpesibl JOCTYIA: Me/iHble IIPOBO-
JHUKHU (BUTas mapa), ONTUYECKHE NMPOBOJHUKHU (ONTHUYECKHE Kabesu) U Yepe3 pajuokaHas (6ecnpoBOJHbIE
TexHoJsioruu). [IpoBo/iHbIe, ONITHYECKHeE CBSA3U ycTaHaBAMBaTCs yepe3 Ethernet, 6ecipoBosHble — yepes Wi-
Fi, Bluetooth, GPRS u npouue cpegctBa. OTAebHASA JIOKAJIbHAS BIYHUCIUTE/bHAS CETh MOXET UMETbh CBS3b C
JPYTUMH JIOKAJbHBIMU CETSIMU Yepe3 ILJII03b], a TaKXKe ObITh YaCThIO IJ106a/1bHON BbIYUCAMTENBbHON ceTH (Ha-
npuMep, UHTepHET) UK UMETh MOAKJIIUYEHHUE K HEH.

Yaie Bcero JiokaJibHbIE CETU MOCTPOEHBI HA TexHosorusax Ethernet unu Wi-Fi. CiiegyeT oTMeTUTD, 4TO pa-
Hee HUCI0JIb30BaIMCh NpoToKoJbl Frame Relay, Token ring, koTopble Ha ceroJHSIUIHUN JleHb BCTPEYarTCs BCE
pe’xe, X MOKHO YBU/IETH JIUIIb B ClIelMaJIU3UPOBAHHBIX J1ab0paTOPHUAX, yUeOHBIX 3aBe/leHUsAX U cayxkb6ax. s
IIOCTPOEHHUS MPOCTOM JIOKAJbHON CETU UCII0JIb3YIOTCS MapIPy TU3aTOPbl, KOMMYTATOPbI, TOYKH 6€CIIPOBOHO-
ro JlocTyna, 6ecrpoBo/iHble MapIIPyTU3aTOPbI, MOJIEMbI U CETEBbIE aJlaliTepbl. Pexke MCMoJb3y0OTCA Npeobpa-
30BaTeJsy (KOHBEPTEPhI) CPebl, YCUJIUTENU CUTHAJIA (IOBTOPUTEJM PA3HOTO PO/ia) U CielMaIbHble aHTEHHBI.

MapipyTHUsanus B JOKaJbHbIX CETSAX UCNOJb3yeTCsl NIPUMUTHBHAS, €CJIM OHA BOoOIle HeobxoMa. Yaie
BCEro0 3TO CTaTHU4YeCKasi MO0 JUHAMUYecKas MaplIpyTU3alus (0CHOBaHHas Ha mpoTokoJie RIP).

WHorza B JI0KaJIbHOM ceTH OpraHU3yTCs paboyune rpyninsl — ¢popMasibHOe 06'beIUHEHE HECKOJIbKUX KOM-
IbIOTEPOB B IPYIIY C €JUHbIM Ha3BaHUEM.

CeTeBOUM aJJMUHUCTPATOP — YeJIOBEK, OTBETCTBEHHBIN 3a paboOTy JIOKAJbHON CeTH UJH eé 4yacTu. B ero
00513aHHOCTU BXOJUT oGecleyeHHe U KOHTPOJb GU3UUYECKON CBSI3M, HACTPOHKA aKTUBHOTO 060pY/0OBaHUS,
HacTpoMKa 00I1lero A0CTyIa U NpeAonpeeJéHHOTO Kpyra NporpaMm, o6ecrnedruBamIuX CTabUAbHYI paboTy
CeTH.

TexHoJIOTMH JIOKaJIbHBIX CeTeN peasu3yloT, KaK NpaBuJo, yHKIUU TOJIBKO BYX HUXKHUX YPOBHEHN Mo/ie-
ju OSI - ¢pusryeckoro U kaHaJabHOT0. PYHKIMOHAJIBHOCTH 3TUX YPOBHEHN AOCTATOYHO AJisI JOCTABKU KaJ[pOB
B IIpejiejiax CTaHAAPTHBIX TOMOJIOTUH, KOTOpbIe nogAep>kuBatoT LAN: 3Be3/1a, o611as MKUHA, KOJIbIO U JepeBo.
O/iHaKo U3 3TOTrO He CJIe/lyeT, YTO KOMIIbIOTEPHI, CBSI3aHHbIE B JIOKAJbHY0 CEThb, HE O/ /IeP>)KUBAIOT IPOTOKOJIbI
yPOBHEH, PACNOJIO’KEHHbIX Bblllle KaHAJbHOT0. DTU NPOTOKOJIbl TAKKe YCTAaHABJUBAITCSA M paboTaloT Ha y3J1aX
JIOKaJIbHOU CeTH, HO BBINOJIHsIeMble UMY GYHKI[UU He OTHOCSATCS K TexHosoruu LAN.

CBsI3b C y1aJIEHHOU JIOKAJIbHON CEThI0, MOAKJIYEHHOHN K IJI06aJbHOM CeTH, U3 Z,o0Ma/KOMaHJUPOBKHU/yaa-
JIEHHOTO oduca yacto peanusyetcs yepe3 VPN. [Ipu aTtom ycranaBuBaeTcss VPN-noiK/Ir0ueHHE K TOTPAaHUYHO-
My MapLIpyTH3aTOpy.

Oco6eHHO MONyJIsIpeH CJeyI0IUN cC1oco6 opraHu3al Uy y/aJéHHOro A0CTY A K JIOKaJIbHOU CEeTHU:

O6ecneynBaeTcs MOAKJKYEHUE CHAPYKHU K MaplIpyTU3aTOpPy, HanpuMep no npotokoay PPPoE, PPTP unu
L2TP (PPTP+IPSec).

Tak Kak B 3TUX MPOTOKoJaxX ucnoabdyetrcs PPP, To cyuiecTByeT BO3MOXXHOCTb Ha3HAUYUTh aboHeHTY IP-
azpec. HazHavaeTcs cBO60AHBIN (He 3aHATHIN) [P-afgpec U3 1okabHOU CeTH.

MapuipyTtusatop (VPN, Dial-in cepBep) gob6aBsisieT proxyarp — 3aluch Ha JIOKaJbHOU ceTeBOM KapTe AJis
[P-agpeca, koTopblii oH Beigas VPN-kiueHTy. [locsie 3TOro, ec/iv JIoKaJbHble KOMIbIOTEPHI MOMbITAKTCA 06pa-
TUTbCSA HANIPSIMYIO K BbIJJAHHOMY ajipecy, To oHU nocjie ARP-3anpoca nonydyat MAC-azapec JioKa/ibHOU CeTEeBOU
KapThbl cepBepa U TpadUK NOUAET HA cepBep, a NOTOM U B VPN-TyHHeIb.
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DESIGN OF NEW SECURITY ALGORITHM USING HYBRID CRYPTOGRAPHY
ARCHITECTURE

Mardiyev Ulugbek Rasulovich, Xolimtayeva Iqbol Ubaydullayevna

Tashkent, Uzbekistan

Abstract. A computer network is any set of computing nodes which has the ability of exchanging data by inter-
acting with each other meaningfully, allowing resource sharing in a proper manner. The collection of computers is
interconnected by communication channels, which need to be secure for better information exchange. This field of
networking consists of specialist area of network security adopted by network administrator to prevent and monitor
unauthorized access, modification and denial of computer network [10]. These algorithms are required to provide
data security and users authenticity. To improve the strength of these security algorithms, a new security algorithm
can be designed using combination of both symmetric and asymmetric cryptographic techniques [4]. This algorithm
provides three cryptographic primitives such as integrity, confidentiality and authentication. This can be achieved
by the combinatorial effect of Elliptic Curve Cryptography implemented by ECDH and ECDSA, Dual RSA and Hash
algorithm implemented by Message Digest 5. This new security algorithm has been designed for better security with
integrity using a combination of both symmetric and asymmetric cryptographic techniques.

Keywords Network Security; Elliptic Curve Cryptography; Dual RSA; Message Digest 5; ECDH; ECDSA\

INTRODUCTION

Cryptography is the science which uses mathematics to encrypt and decrypt data. This science enables you
to store sensitive information or transmit it across insecure networks so that it cannot be read by anyone ex-
cept the intended recipient. While cryptography is the science of securing data, cryptanalysis is the science of
analyzing and breaking secure communication. The science of Classical cryptanalysis involves an interesting
combination of analytical reasoning, application of mathematical tools, pattern finding, patience, and deter-
mination. Cryptanalysts are also called attackers. Cryptology embraces both cryptography and cryptanalysis.
Cryptography basically works on the principles of mathematics that generate different algorithms known as
Cryptographic Algorithms.

A cryptographic algorithm, or cipher, is a mathematical function used in the encryption and decryption pro-
cess. A cryptographic algorithm works in combination with a key — a word, number, or phrase — to encrypt the
plaintext. The same plaintext encrypts to different cipher text with different keys. The security of encrypted data
is entirely dependent on two things: the strength of the cryptographic algorithm and the secrecy of the key [10]. A
cryptographic algorithm, plus all possible keys and all the protocols that make it work comprise a cryptosystem.
In conventional cryptography, also called secret-key or symmetric-key encryption, one key is used both for en-
cryption and decryption. In asymmetric cryptography, the encryption and decryption keys are different on both
the sides. A key is used in conjunction with a cipher to encrypt or decrypt text. The key might appear meaningful,
as would be the case with a character string used as a password, but this transformation is irrelevant, the func-
tionality of a key lies in its being a string of bits determining the mapping of the plain text to the cipher text [10].

TYPES OF CRYPTOGRAPHIC ALGORITHMS

ECC (Elliptic Curve Cryptography)

While using ECC, we deal with various properties of points on curve, and functions. The only aimis to use elliptic
curves as an encryption tool which converts the information m into the point P on the curve E [2]. Assuming that

= x° + ax + b(mod p)

2
7
the data m is already in the integer or any ASCII format, we have a curve E : Y

3
This will work only ifm +am+b modulo p. Since only half of the numbers modulo p are squares, we only

have about half a chance of this occurring. Thus, we embed the information m into a value that is a square.

We assume some value K such that 1/2K is an acceptable failure rate for embedding the information into a
point on the curve. Also, we make sure that for the value of K, (m + 1) K < p.

Now, letxj=mK+jforj=0,1,2,... K-1, we compute x3j + axj + b. The square root yj (mod p) is calculated. If
there is a square root, we let our point on E representing m be P m = (xj, yj). So, for each value of j we have a prob-
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ability of about 0.5 that xj is a square modulo p [1].

Thus, the probability that no xj is a square is about 1/2K, which was the acceptable failure rate. In this way, the
rate of failure of embedding the information in E decreases.

ECDH - Elliptic Curve Diffie Hellman

Using ECDH in the hybrid algorithm generates the key which is far secured than any other algorithm. The key
generated is kept as a shared key between two parties, such that, it can be used for the private key algorithms [2].
Both ends have a key pair consisting of a private key d which is less than a random number n, and a public key Q
=d * G, where G is the Generator point of the elliptic curve. Here, (dA, QA) is the private key - public key pair of A
and (dB, QB) be the private key - public key pair of B [13]. The computation goes as,

1. The end A computes K = (xK, yK) = dA * QB

2. The end B computes L = (xL, yL) =dB * QA

3. Since dAQB = dAdBG = dBdAG = dBQA.

4. Hence the shared secret is xK

The security in encrypting the key is that is practically impossible to find the private key dA or dB from the
public key K or L.

ECDSA - Elliptic Curve Digital Signature Algorithm

The ECDSA is known to be the variant of DSA, which sends a signed message from A to B, on the elliptic curve
parameters [1]. For signing a message m by sender A, using A’s private key dA

1. Calculate e = HASH (m)

2.Select arandom integer k from [1, n{ 1]

3. Calculate r =x1 (mod n), where (x1,y1) =k *G

4. Calculate s =ki1(e + dAr) (mod n)

5. The signature is the pair (r, s)

DUAL RSA

The RSA decryption computations are performed in p and q and then combined via the Chinese Remainder
Theorem (CRT) to obtain the desired solution in Z N, instead of directly computing the exponentiation in Z N .
This decreases computational costs of decryption in two ways. First, computations in Zp and Zq are more efficient
than the same computations in Z N since the elements are much smaller. From Lagrange’s Theorem, we can re-
place the private exponent d with dp = d mod (p - 1) for the computation in Zp and with dq = d mod (q - 1) for the
computation in Zp, which reduce the cost for each exponentiation when d is larger than the primes. It is common
to refer to dp and dq as the CRT-exponents [4].

Since the method requires knowledge of p and q, the key generation algorithm needs to be modified to out-
put the private key (d, p, q) instead of (d, N). Given the private key (d, p, q) and a valid cipher text C € Z N, the
CRTdecryption algorithm is as follows:

= (9P
1) Compute P ¢*mod p
= (%
2) Compute ¢ (" mod q
_ _ -1
3) Compute Mﬂ' B (Cq Cp)P mod q
M =C,+M,
4) Compute the plaintext .P

When the primes p and q are roughly the same size, the computational cost for decryption using CRT-
decryption is theoretically 1/4 the cost for decryption using the original method [7]. Using RSA-Small-e along
with CRT-decryption allows for extremely fast encryption and decryption that is at most four times faster than
standard RSA.

MD5 Algorithm

MD?5 consists of 64 of these operations, grouped in four rounds of 16 operations. F is a nonlinear function; one
function is used in each round. Mi denotes a 32-bit block of the message input, and Ki denotes a 32-bit constant,
different for each operation. s is a shift value, which also varies for each operation.

MD?5 processes a variable length message into a fixed-length output of 128 bits. The input message is broken
up into chunks of 512-bit blocks; the message is padded so that its length is divisible by 512. The padding works
as follows: first a single bit, 1, is appended to the end of the message. The remaining bits are filled up with a 64-bit
integer representing the length of the original message [5].

The main MD5 algorithm operates on a 128-bit state, divided into four 32-bit words, denoted A, B, C and D.
These are initialized to certain fixed constants. The main algorithm then operates on each 512-bit message block
in turn, each block modifying the state. The processing of a message block consists of four similar stages, termed
rounds; each round is composed of 16 similar operations based on a non-linear function F, modular addition, and
left rotation [12]. Many message digest functions have been proposed and are in use today. Here are just a few
like HMAC, MD2, MD4, MD5, SHA, SHA-1. Here, we concentrate on MD5, one of the widely used digest functions.

HYBRID ALGORITHM ARCHITECTURE

It is desired to communicate data with high security. At present, various types of cryptographic algorithms
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provide high security to information on controlled networks. These algorithms are required to provide data
security and users authenticity. This new security protocol has been designed for better security using a
combination of both symmetric and asymmetric cryptographic techniques.

CIFHERTEXT USING MDS

I |

| CRPHERTEXT

| PLAINTEXT
&
KEY GEMERATED
ootk DECRYT USING
. - DUAL RSA
EMCRYT USING -
DUAL RSA
4l— VERIFICATION OF
APPEND SIGMNATURE
SEGNATURE *
USING ECDSA |
= — _l.. - — INTEGRATION OF
| HASH VALUE OF | HASH VALUE

Figure 1. Hybrid Architecture for Cryptography

As shown in the figure, the Symmetric Key Cryptographic Techniques such as Advanced Elliptic Curve
Cryptography and MD5 are used to achieve both the Confidentiality and Integrity. The Asymmetric Key
Cryptography technique, Dual RSA used for Authentication. The above discussed three primitives can be achieved
with the help of this Security Protocol Architecture. The Architecture is as shown in the Figure 1. As shown
in the figure, the Symmetric Key Cryptographic Techniques such as Elliptic Curve Cryptography and MD5 are
used to achieve both the Confidentiality and Integrity. The Asymmetric Key Cryptography technique, Dual RSA
used for Authentication. The new Security Protocol has been designed for better security. It is a combination of
both the Symmetric and Asymmetric Cryptographic Techniques. It provides the Cryptographic Primitives such as
Integrity, Confidentiality and Authentication.

The given plain text can be encrypted with the help of key that is generated by the type Elliptic Curve
Cryptography, i.e.,, ECDH. The encryption algorithm used is Dual RSA, which takes as the original information
and the key. The derived cipher text is appended with the digital signature for more authentication, generated by
the ECDSA algorithm. Simultaneously, the hash value of this encrypted cipher text is taken through the Message
Digest 5 algorithm. Now the generated cipher text and the signature can be communicated to the destination
through any secured channel. On the other side, i.e., on decryption end, the hash value is first evaluated and
integrated. This is compared with the signature, for the verification of the digital signature appended at the end
of message. Thereafter, the decryption of cipher text is done by Dual RSA. Hence, the plaintext can be derived.

The intruders may try to hack the original information from the encrypted messages. He may be trapped both
the encrypted messages of plain text and the hash value and he will try to decrypt these messages to get original
one. He might get the hash value and it is impossible to extract the plain text from the cipher text, because, the
hash value is derived from the Dual RSA and appended signature, and the plain text is encrypted with Dual RSA,
with the key generated by ECDH algorithm. Hence, the message can be communicated to the destination with
highly secured manner. The new hash value is calculated with MD5 for the received originals messages and then
itis compared with decrypted hash message for its integrity. By which, we can ensure that either the original text
being altered or not in the communication medium. This is the primitive feature of this hybrid protocol.

CONCLUSION

In this paper, we proposed a robust and lightweight protocol that has security function using blind factor and
ECC scheme. Our tag lightweight protocol may solve several problems as practical implement, short response time
and efficient computation and the strength of cryptosystem.

The attractiveness of ECC, compared to RSA, is that it appears to offer better security for a smaller key size,
thereby reducing processing overhead. The benefits of this higher-strength per-bit include higher speeds, lower
power consumption, bandwidth savings, storage efficiencies, and smaller certificates. These advantages are
particularly beneficial in applications where bandwidths, processing capacity, power availability or storage are
constrained.

The new Hybrid Public Key Cryptographic algorithm has been developed for better performance in terms
of computation costs and memory storage requirements. From the output, it is noted that Dual-RSA and ECC,
improved the performance of algorithm in terms of computation cost and memory storage requirements.

BBICILIAS INKOJIA « Ne13 /2017 |95



TexHn4yecKkne HayKu

REFERENCES

[1] Darrel Hankerson, Julio Lopez Hernandez, Alfred Menezes, Software Implementation of Elliptic Curve
Cryptography over Binary Fields, 2000, Available at http://citeseer.ist.psu.edu/hankerson00software.html

[2] Certicom, Standards for Efficient Cryptography, SEC 2: Recommended Elliptic Curve Domain Parameters,
Version 1.0, September 2000, Available at http://www.secg.org/download/aid-386/sec2_final.pdf

[3] E. Jochemsz and A. May, “A polynomial time attack on standard RSA with private CRT-exponents”, 2007.

[4] M.]. Hinek, “Another look at small RSA exponents,” in Topics in Cryptology-CT-RSA 2006, ser. Lecture Notes
in Computer Science, D. Pointcheval, Ed. New York: Springer, 2006, vol. 3860, pp. 82-98.

[5] Ravindra Kumar Chahar and et.al., “ Design of a new Security Protocol”, IEEE International Conference on
Computational Intelligence and Multimedia Applications, pp 132 - 134, 2007.

[6] S. D. Galbraith, C. Heneghan, and ]. F. McKee, “Tunable balancing of RSA”, 2005. Updated version of ACISP
2005.

[7] D. Bleichenbacher and A. May, “New attacks on RSA with small CRTexponent in Public Key Cryptography”,
PKC 2006, volume 3968 of Lecture Notes in Computer Science, pages 1-13. Springer-Verlag, 2006.

[8] B. den Boer and A. Bosselaers, “Collisions for the compression function of MD5”, Advances in Cryptology,
Eurocrypt ,07, pages 293-304, Springer-Verlag, 2007.

[9] N. Gura, A. Patel, A. Wander, H. Eberle, and S.C. Shantz, “Comparing Elliptic Curve Cryptography and RSA
on 8-bit CPUs”. Proceedings of Workshop on Cryptographic Hardware and Embedded Systems (CHES 2004), 6th
International Workshop, pages 119-132, 2004.

[10] William Stallings, “ Cryptography and Network Security - Principles and Practices”, 3rd Edition, Pearson
Education Asia - 2003.

[11] Schneier, B., “ Applied Cryptography”, 2nd Edition, Wiley, 1996.

[12] Rivest, R.,” The MD5 message-digest algorithm”, RFC 1321, 1992.

[13] D. Johnson, “ECC, Future Resiliency and High Security Systems,” Certicom White Paper, March 1999.

96 | BBICHIAS IIKOJIA ¢ Ne13 /2017



N3JAHUE MOHOI'PA®UU (yueOHOro nocodusi, 6pomIopbl, KHMIu)

Ecmu Bel cobupaeTech BBITYCTHTh MOHOTpaduio, M31aTh yueOHOe ocoOue, To Hale
W3natenbcTBO roTOBO OKa3aTh MOJIHBIM CIIEKTP YCIYT B IaHHOM HaIllpaBJI€HUU

Yeiryru 1o myOIuKaIy Hay9HO-METOAMYECKON TUTEPaTyPhl:
- opdorpaduueckas, CTUIUCTHYECKAsE KOPPEKTUPOBKA TEKCTA («BBIYMTKAY TEKCTA),

- pa3paboTKa 1 COINIacOBaHUE C aBTOPOM MaKeTa OOJIOKKH;

- peructparust Homepa ISBN, npucoenne konos YK, BBK;

- meyaTh MOHOTpauu Ha BEICOKOKAYECTBEHHOM MOJUTpaPuiIeckoM 000pyaoBaHun (Ludpoas
1eyarTh);

- pacchlIKa 00sI3aTebHBIX K3EMILISIPOB MOHOTpaduu;

- IOCTaBKa THPaka aBTOPY /WM PACCHUIKA IO COIIACOBAHHOMY CITHCKY.

AHaJIOTUYHBIC YCITYTH OKa3bIBAIOTCS 10 U3JIAHUIO YUCOHBIX IT0COOHIA, OPOIIIOp, KHUT.

Bce paboTtsr (6e3 yuera BpeMeHU JTOCTaBKH THPaXka) OCYIIECTBIISIOTCS B TeueHue 20
KaJICHIAPHBIX JTHEH.

Crpasku 1o ten. (347) 298-33-06, post@nauchoboz.ru.



YBaxkaeMble yurTaTesu!

Ecniu Bac3auHTepecoBasia Kakasi-To my6JsiMKalus, 6yiM3kasi Bam no TeMe uccie/joBaHus,
Y Bbl x0TesiM 661 MOOOIIATHCS C aBTOPOM CTAThbH, IPOCKUM 006palllaThbCs B peAaKIMI0 XXypHaa,
MbI 06513aTe/IbHO NlepenpaBUM Baiie cooblieHue aBTOpY.

Taxke nmpuriamaeM Bac Kk ony6/JIMKOBaHUIO CBOMX HAy4YHbIX CTaTel Ha CTpPaHULAX
JpyTUX U3JJaHUM - KypHa/ioB «Hay4yHas nepcrnektuBa», «HayuyHbiid 0603peBaTesib», «2KypHan
Hay4YHbIX U IPUKJIAIHbIX UCCJIEJOBAHUM».

Hauu noJsiHble KOHTAKThlI Bbl MOXKeTe HaWTH Ha calTe KypHaJia B ceTU MUHTepHeT 1o
aapecy www.ran-nauka.ru. Msim >xe o6paliaiTecb K HaM 10 3JIEKTPOHHOM ouTe mail@ran-nauka.ru

C ysaxceHuem, pedakyus xcypHaaa «Bvicwas lllkoaax.

H3paTenbcTBO «UHPUHUTHY.

CBU/eTENBbCTBO 0 rocyAapcTBeHHOM peructpanuu [IM NedC 77-38591.
OTtnevaTtaHo B Tunorpaduu «IIpunrekc». Tupax 500 3k3.

[leHa cBoGOgHaS.



