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CETH CBA3HU

YK 621.396.4

. A. Kypasaés, C. O. bypaakos, B. B. Huko/siaeHko

Boennas axkadoemus cesasu um. mapwana Cosemcrxozo Corwsa C. M. Byoéunoeco

CIIOCOB NOBBINIEHUS MMOMEXOYCTOMUYUBOCTH
PAIMOJUHUA CIIYTHUKOBOWM CBSI3U
N EI'O TEXHUYECKASA PEAJIM3ALIUA

PAOUOIUHUS CNYMHUKOBOU CBA3U, NCEeBOOCHYYAUHAs Nnepecmpoura paboyeu yYacmomol,
OMHOWEHUEe CUSHAT/ULYM.

Oco0EeHHOCTH OpraHU3AIMK CITyTHUKOBOW CBSI3U OOYCIIAaBIUBAIOT HAJIU-
gyie 00JIBIIOTO KOJIMYECTBA MOMEX Pa3IMYHOro poja. /i moBbIIeHHs TOMe-
XOYCTOMYHUBOCTH PAJAMOIMHUN NPUMEHSIOT Pa3jIuyHbIe CIIOCOOBI, OJHUM U3
KOTOPBIX SIBJIAETCS IICEBAOCIYyYallHas NEepecTpoika padoyeil YacTOTh
(IIITPY). Pexum IITTPY no3Bosisier 60pOTHCS € MOMEXaMu COCPEAOTOUEHHBI-
MU B y3KOM mosioce 4dactor. OIHAKO B Cilydae MOJABJICHUS PaJUOIUHUU
cnyTHUKOBOHN cBs3u (PJICC) MMIyJNbCHBIMU WM PETPAHCISUUOHHBIMU T10-
Mexamu, 3pdpexkruBHocTs [ITTPY Oyner HU3KOM.

AHanu3 W3BECTHBIX CIIOCOOOB NEpenayu U npueMa uHdopmauuu no pa-
JTUOJIMHUN C TICeBAOCITyYailHON mepecTpoiikoil pabouerr vactorel (IITTPY)
MO3BOJIWJI ONPENEIIUTh UX JOCTOMHCTBA U HEJIOCTATKH, a TAK K€ BO3MOKHBIE
MyTA UX Pa3BUTHUSL U coBepiieHCTBOBaHMS [1, 2]. OCHOBBIBAACHL Ha MPUHIIU-
nax nepenayv v rnpuemMa MHQOpManuu B paJUOJUHUHN CITyTHUKOBOM CBSI3U C
[ITPY, npeokeH HOBBIN CrIOCO0, KOTOPBIN 3aKirovaeTcs B cieaytomemM. Ha
nepesarouieM KOHIE PaJuoIMHUN (POPMHUPYIOT MakeThl HHPOPMALUU MyTEM
JeneHus THPOPMAIIMOHHOTO CUTHANIA Ha OJI0KHW 3aaanHoi qymHbl. [locne ue-
ro IEepecTPanBalOT HECYIIYIO 4YacTOTy NEpeAaTyuMKa Ha 4YacTOTy, COOTBET-
CTBYIOIIYIO KOJy NCEBIOCIYYaWHOW IOCIEA0BATEIBHOCTH, C MOCIEAYIOIIEN
ee MoayJsanueil. OcCoOOEHHOCTBIO SBISETCA TO, YTO U3JIYYarOT PAJUOCUTHAI C
N -KpaTHbIM MOBTOPEHUEM KaXKJ10r0 MH(POPMALIMOHHOTO OuTa, Ha K 4YacToT-
HBIX MO3UIUAX B T BpEMEHHBIX UHTEpBaax (puc. 1).
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Puc. 1. [Ipuanun opraamzanuu nepenayn napopmanuu B PJICC ¢ ITTTPY

[Ipu paBHOBEPOSITHOM BBIOOPE YACTOTHBIX MMO3uIUK curHana ¢ [ITTPY
BEPOSITHOCTDH TMOMNAJAaHNs Ha YACTOTY, 3aHATYIO TOMEXOH, OyJeT OnmpenensiTh-
cs BBIpaXKeHHeM p, = m/K , TJe m — 4uciIo 4acToT, 3a0UThIX moMexoit; K —

o0IIIee YKMCI0 YacToT, BeIIeneHHbIX 1u1d ITTTPY.

I'enepupyeMsblii CUTHAJI HA OCHOBE KOJa MOIYJIMPYETCSA 4acTOTOM, CHUH-
XPOHM3UPYEMOM Ha OCHOBE HECYILIEH 4acTOThl nepeaardyrka. M3nyuenue pa-
JIMOCHUTHAJIA OCYUIECTBIISETCS Cpa3y Ha HECKOJIbKUX YacTOTax, KOTOpbie o0pa-
30BBIBAET T'€HEPATOP IceBaoCTyUYaiiHoi mocieaopatenbnoctu (I1CIT).

Ha npueMHON CTOpOHE paaAMOJMHUM BO 2-M IPUEMOIEPEIAIOIIEM
YCTPOMCTBE MEpEeAaHHbI paguocurHai npuuumaerca N pa3 Ha K 4acToT-
HBIX TO3UIUAX, cooTBeTcTBYtomMX Koay IICII ¢ mocrnenyromie 4acTOTHOM
dbunbTpanueit B yacToTHbIX GuibTpax (UD). Jlanee curHanm mepeHOCUTCS Ha
IIPOMEKYTOUHYIO YaCTOTy C INOCIEAYIOIIMM YCWICHHEM W JIEMOIYJISIIUEH.
[IprHATBI CHTHANI MOCTYINAET HAa KOPPEJATOP, TAE ONPENEISIOTCA KOPpPEes-
LIMOHHBIE MHUKU. 3HaYEHUE NMUKa aBTOKoppessiuoHHas QpyHkuus (AKD) nHa
BBIXOJ]aX KOPPEISTOPOB CPABHUBAETCS C IMOPOrOBBIM 3HaueHUEeM (puc. 2).
JlaHHOE TEXHUYECKOE PEIICHUE MO3BOJSAET OTCEATHh MOMEXU IO BPEMEHHBIM
OKHAaM.

NOMHBIA CHMTHAN

ONE3HbIFA CMIHan

i bt t

Puc. 2. Pabora koppenaropa no BeIJEICHUIO HH)OPMAITMOHHOTO OUTa



[Tocne BbiaeneHrns MHOOPMALMOHHOIO OUTAa MO MaXOPUTApPHOU CXeMe,
BBIYMCIIAIOT BEPOSATHOCTh OLIMOKUA mpuemMa N TOBTOPEHHOTO OAMHOYHOTO

oura pgm. Jlanee paHXUpYIOT IPUHATHIE 3HAYEHUS] OJAMHOYHOrO OUTa B CO-

OTBETCTBUU C BEJIMYMHAMH MX BEpOATHOCTEM ommOok. J[anHas cxema obec-
NIEYNBAET CPAaBHUBAHWE MEXAY COOOW MPHUHATHIX CUTHAJIOB, M BHIOOp cpeau
HUX CUTHaJa C HAMMEHBIIIEH BEPOSTHOCTHIO OIUOKH (puc. 3).
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Puc. 3. [Ipunstie pemeHus 1o BeposTHOCTH OIINOKH

Ecnu BeposiTHOCTh OIIMOKM mNpueMa OWTa Ha Pa3IMYHBIX YacTOTax
B Pa3JIMYHbIE BPEMEHHBIE IPOMEXYTKH OJMHAKOBA U PaBHA p, ., TO BEPOSAT-

HOCTh OITMOOYHOTO MpuéMa OuTa MPU MAXKOPUTAPHOM JEKOANMPOBAHUN PaBHA

M i I 0 M—i
pom(M): % ICM *Pom1 '(l_poml) >
+

2
. 0
rae M — 49ucio MOBTOpEeHHH MH(POPMAIMOHHOTO OWTA; P, — BEPOSTHOCTH

; M
omuOKu GuTa mpu OAHOKpaTHOM mpueme; Cjy =—————— — YUCIO COYeTa-

i(M —i)!
HUW U3 M 1o 1.

B peanpHBIX paguoiMHUSX BEPOSTHOCTH OIMIMOKM Mpuema Outa Ha pas-
HBIX YacTOTax pas3iuyHa. B 3ToM cilydae [j1s1 BBIYMCICHHUS BEPOSATHOCTH
OLIMOKU TPU MAKOPUTAPHOM JCKOJWPOBAHUU HEOOXOJUMO PEIIUThH Tepe-
oopnyro 3amgady. Hanpumep, mpu N =3 BeposSITHOCTH OMMOOYHOTO MpHUEMa
OuTa onpenensiercs BbIpaKeHUEM:

pom(3) = Pow1Pom 2Pom 3 + (1 _poml)pom 2Pom3t
+poml(1_pom2)pom3 +p0m1p0m2(1_pom 3)'

IIpoBeneHHBIE pacueThl MOKA3bIBAOT, YTO B 3aBUCUMOCTH OT BEPOSTHO-
CTel OmMOOK Ha OTAENBHBIX YACTOTAaX IEJIECO00Pa3HO HCKIIOYaTh UX H3
NPUHATHUS PEIICHHs 0 puHSITOM Oute. Mcmonap30BaTh mapauieibHO € JIEKO-



JTUPOBAaHUEM 1O BceM N TOBTOPOB OuTa, Takxke Mo N —2 TOBTOPOB B3SITHIX
MO JIYYIIIUM BEPOSTHOCTSAM OIIMOOK OJUHOYHOTO Mpuéma OuTa, TPEX TyUIInX
noBTOpOB. Onpenenars BEpOSTHOCTU OWHUOOK p. . (M) Ans KaxkIOro OEKO-

nupoBaHus. Pemenue o mpuHATOM OWTE MPUHUMACTCS B pPe3ybTaTe CpaBHHU-
BaHMS BEPOSTHOCTEH OITMOOK 110 MUHUMAIBHOM (puc. 4).
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Puc. 4. Ilpumep nepenaun TpéXx HHPOPMAITMOHHBIX OUTOB

Curnan c¢ BpIX0/1a KOPPENIATOpa NOJAETCS ajblIe B OKOHEUHOE YCTPOM-
cTtB0. OmgHOBpeMEeHHO HWHGOpPMANKS O YacTOTax, HAa KOTOPBIX OTHOIICHUE
CUTHAJI/IIyM Hauxyxammue, nocrymnaet Ha reaepatop IICII, koTopslii nckitoya-
€T UX Ha BPEMEHHOU nepuon 7 W3 CIHCKA Pa3spelICHHBIX IS MEPECTPOUKHU.
OAHOBpEMEHHO 3Ta MH(OpPMALKA CO CIIMCKOM MOPaXXEHHBIX YacTOT Iepena-
ercs Ha 1-e mpuemonepenaroiee yctporctBo. C npueMHuKa 3Ta uHpopma-
nua noctynaer B rereparop [ICII, KoTOpeIil aHAIOTUYHO MCKIIKOYAET Mopa-
YKEHHBIMM 4aCTOTaMU U3 NIEpEAAYH.

Cxema paguonunuu ¢ [ITTPY npeacraBieHo Ha pUCYHKE S.

> M > 1P ( ) [IPM o BIT oy
A A Ananus J} p
il i S
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4 * Awnanuz o L
oy arop A 4 h J
BIT -t <
M .
(0] A

Puc. 5. Cxema nepenauu u nmpuema IuckpeTHoi nadopmaiuu B paauoauauu ¢ [ITPY




Ha mepenatoniem KOHIIE CUTHAlI OT OKOHEUHOro ycrpoiictea (OY) mo-
ctynaeT B npeoOpazoBarens curHana (IIC), roe mpoucxoauT NefeHue WH-
dbopMalMOHHOTO CUTHAJIa Ha OJIOKM 3ajaHHON jayuHHBL. C BbIXOAa Mpeodpa-
30Baresisi UHPOpMalMOHHBIE OJIOKM MOJAIOTCS HA MEPBBI BXOJ MOAYJSATOPA
(M). Onpenenennsiii B BIT kox IICII ¢ reneparopa IICIT (I'TICIT) nomaercs
Ha uHGOPMAIMOHHBIN (BTOpOil) Bxoa MJI, rie oH MOAYJIHUPYETCS 4acTOTOH,
CHUHTE3UPYEMOIl 4acTOTHBIM cuHTe3aTopoM (CH) Ha OCHOBE OIpENEICHHON B
BIT necymeit yactotel nepenarunka. MoaynupoBanHas [ICII uznydaercs B
MPOCTPAHCTBO C OMOIIIbIO AHTECHHBI.

Ha npuemHOM KOHIIE paJMOJIMHUM BXOJHOW CUTHAJ, IPUHATHIM aHTCH-
HOW 2-TO IpHUEeMONepealoniero yCTpoucTBa, MOCTynaeT Ha MH(OpPMAaIHOH-
Hble BxoAbpl UD. Kax sl uz YO nactpoeH Ha yactoty (Fpy), 3HaUYCHHUE KO-
topoit xpanutcsa B BII. C BbixogoB U® NpHHATHIA CUTHANI MOCTYNAET B aHa-
JIU3aTop, TAE€ BBIYUCISAETCS BEPOSTHOCTH OIMIMOOK MPUHSATHIX CUTHaiIoB. Ha
BBIXOJIE aHaJu3aTopa CUTHaN pa3BeTBisercs. Ha mepBoe HampaBiieHHe MO-
CTyHaeT CUTHAJ C JIYYIIUMHU MOKa3aTeIsIMU 10 OTHOLIEHUIO CUTHA/TiyM. OH
nonaérca Ha npeoOpa3zoBaTesb, KOTOPBIM Mpeodpa3yeT TBOMUYHYIO HHPOpMa-
MOHHYIO TOCIIeIOBATENbHOCTh B (hOopMy BbIXOAHOro curHaia. C BbIxoja
npeoOpa3oBaTessl CUrHaj MepefaeTcs B OKOHeuHoe ycTpoicTBo. Ha BTOpOe
HaIpaBJIeHUE MOCTynaeT HHPOPMAIHS O YacTOTax, Ha KOTOPBIX OTHOIIECHUE
CUTHAJI/IIyM Hauxyjuiee. Dta unpopMmanus Gopmupyercs B Buae uHpopMa-
MOHHOTO TakKeTa, KOTopbld mocTtymaeT Ha reHeparopsl IICII 1-ro u 2-ro
IIPUEMONIEPEIAOIINX YCTPOMCTB.

JlaHHbIN cIOCOO MO3BOJIUT 3HAYUTEIBHO MOBBICUTH YPOBEHb MTOMEX03a-
HIUMIIEHHOCTU PAJAUOJUHUM CIIyTHUKOBOU CBSI3H, T. K. BEPOSITHOCTh IMOJaBIIe-
HUS CUTHajJa Ha Pa3JIMYHBIX YaCTOTaX M B Pa3HbIE BPEMEHHBIE WHTEPBAJIbI
Maja, ¢ OJHOBPEMEHHBIM HMCKJIIOUCHHEM U3 Tepefayd 4acTOT, Ha KOTOPBIX
OTHOIIICHUE CUTHAJI/IITYM HauXy/IIiee.
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Annotation

This article proposes a method of improvement of noise immunity of radio link satel-
lite communications, which uses the transfer of the signal at different frequencies and in
different time intervals, with the simultaneous exclusion of transmission frequency at which
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A. A. Kypasaés, [. B. CaabHukos, O. B. CeriiakoBa

Boennas akaoemus cesasu um. mapwana Cogemcxoeo Cowsa C. M. Byoénnozo

CIIOCOB OPTAHU3AIIMY CITYTHUKOBOM CBS3U
TP NCIIOJIb3OBAHUU MHOI'OJIYYEBBIX AHTEHH
HA BOPTY PETPAHCJIATOPA CBA3U

PEMPAHCIIAMOP CBA3U, MHO2O0IyUeBdsl AHNMERHA, OMHOUIEHUEe CMZHa]l/myM.

B nacrosimiee BpeMs CyHIECTBYET JOCTaTOYHOE KOJIMYECTBO CIOCOOOB
OpraHu3alliy CBA3U B CUCTEMaX CYTHUKOBBIX CBsi3U (CC) ¢ MHOTOJy4eBbIMU
antenHamu (MJIA) na 6opty perpancisropa cesizu (PC) [1, 2]. Ognako Bce
3TU CHOCOOBI HE B MOJHOW MEpe peain3yloT BO3MOXKHOCTb Iepepacnpeiese-
HUS SHEPreTUYECKOro MOTEHIIUANa PATUOIMHUN MEXy 30HaMH OOCTy>KMBa-
HUS B 3aBUCUMOCTHU OT aKTUBHOCTH a0OHEHTOB U MMOMEXOBOM 0OCTaHOBKOM.

Cucrema CC BkitouyaeT B ce0si Ha3eMHBIM M KOCMHUYECKUN CErMEHTHI.
Kocmuueckunii cermeHT BKIIFOYaeT B ce0s oauH uin Heckoiabko PC ¢ MJIA Ha
OoopTy. HazeMHBbIl cerMeHT BKIIIOYAeT B ce0sl OJHY LIEHTPAJIbHYIO 3EMHYIO
craniuio (L[3C) u Heckonpko nepudepuiinbix 3emubix crannui ([13C) mpo-
U3BOJILHO PACIOJIOKEHHBIX Ha 00CIyX)uBaeMou tepputopuu, npudem [13C
MOTYT OBITh KaK CTallUOHAPHBIMU, TAK W TIOJIBHIKHBIMHU, YTO COOTBETCTBEHHO
IPUBOANUT K KoJebaHuio Tpaduka Mexmy 30HaMH oOCiyx)uBaHus. Bpems u
IPOJIOKUTENBHOCTh ceaHcoB cBsizu Mexay [I13C mpousBonbHoe. Ha pa-
auonuHun CC MOTYT BO3JIEUCTBOBATh PA3IMYHOTO POjJa MOMEXH, BpeMs U
MECTO MOSIBJICHUS] KOTOPBIX 3apaHee HEM3BECTHO.

B 3Tux ycioBusx Heo6XoauMo pa3paboTath TakoW coco0 OpraHu3aiuu
CITyTHUKOBOM CBSI3U, MPU KOTOPOM 0OECIIEUHNBAIOCH MOBBIIIEHUE CKPBITHOCTH
[13C u TpedyeMoe KauecTBO CBA3U MEXK]1y aOOHEHTaMHU.

CyTtsb cnioco6a. Llentpanshas 3emHas cranius yepe3d PC opranusyer mno-
Mexo3zamuieHHbld kanan CC, kotopseiii mpuHumaetcsi Bcemu [13C (puc. 1).
[Tepen Bbixog0oM Ha ceaHc cBsi3u, [I13C noceutator Ha [[3C 3adBKy Ha ycTa-
HOBJICHHE COCIUHEHUS JUIsi MHPOPMAIIMOHHOTO OOMEHA U MIACHTU(UKAIIMOH-
HYI0O METKY C KOOpJAMHATaMHU MECTa CBOEro pacnojiokeHus. KoopauHatsl
ONPENEIISIOTCA C MOMOUIBIO CIYTHUKOBOM PaJuOHABUTAIIMOHHOM CHUCTEMBbI
['JIOHACC umn GPS. Bces 30oHa 06cmyxuBaHus aOOHEHTOB B 3aBUCUMOCTH
OT KOOPAMHAT YCJIOBHO MoAesieHa Mexay Jiydamu MJIA. 3a kaxaeimM 1ydoM
MIJIA ompeneneHbl HECKOJIBKO 30H OOCITYXKHUBAaHUS WMEIONIUX Pa3INIHBIC
MPUOPUTETHI, KOTOPHIE OMPEEISIOTCS UCXO/I U3 MPEACIbHON JaTbHOCTH pa-
JTUOBUJIUMOCTH.
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MHPOPMALMOHHDI 06MeH

Puc. 1. Cucrema ciyTHUKOBOM ¢Bs13u ¢ ucnonb3oBanueM MJIA Ha PC

Hanpumep, k 30He 00cTy>XMBaHUS MIEPBOTO MPUOPUTETA OTHOCUTCS TEP-
pHUTOpHS ¢ YIJIOM paauoBuauMocTH oT B =90 no B =60, Ko Bropomy OT
B=60" mo B=30" u k TpetbeMy or B=30" go B=0". C6op 3asBok ot I13C
ocymectrisiercs [[3C B pexxume peanbHoro Bpemenu. [locie gero 06001eH-
Hble JnaHHble nepenarorcss Ha PC ¢ MJIA B Buae ueneykazaHuil sl mepe-
CTpoiku HoMepoB nyueid MJIA no 30Ham 00CiyUBaHUs, B KOTOPBIX pacro-
noxensl [13C, oT KOTOPBIX MOCTYMUIIN 3asBKU, a OCTAJIbHbIC, HE 3aJ1eCTBO-
BaHHBIC JTyYH OTKJIFOYAIOTCS.

[Tocne oxonuanusi uuopmanmonHoro oomena, I[13C nocelnaeT curnan
«OT160i1» Ha [[3C. Ecnu B naHHBIE MOMEHT BpeMEHHU B JaHHOM pailoHE JIpy-
rux I13C, Beaymmx uHdopmManuoHHbli oOMeH HeT, To [[3C oTkimtouaer nyu
Ha MJIA oGcmyxuBaromuii 3Ty 30Hy obcnyxuBanus. Kpome toro [[3C ocy-
HIECTBJISIET MOHUTOPHUHT KayecTBa MH(GOPMAIIMOHHOTO OOMEeHa W aOOHEHT-
CKYI10 Harpy3ky B kaxaom jiydye MJIA. IIpu HECOOTBETCTBHMU KadyecTBa CBSI3H,
[[3C moxeT nmubO mepepacnpeneTuTh MOIIHOCTh MEpPeIadyd MExAy JTydaMu
MJIA 3a cueT HEaKTHBHBIX Jyded, TEM CaMbIM 00ecreunB TpedyemMoe OTHO-
IICHUE CUTHAI/IIYM JUOO0 W3MEHUTh NUarpaMMmy HaIpaBiICHHOTO IACHCTBUS
ATOTO JIy4ya WM Ha BPEMs MOJHOCTHIO OTKJIIOYUTH JaHHBIN yd. Kpome Toro
MOHUTOPUHT, npoBoauMbli [13C, mMo3BoOJISIET OLIEHUTh HArpy3Ky Mo Tpaduky
B 30HaX 00CIyKMBaHUs Ka)KJOro Jiydya U pacCUUTaTh TpeOyeMoe KOJIUYECTBO
KaHAJIOB JJI €r0 OOCITYKUBAaHMUS.

[Ipennoxennsie st «Crnocoba opraHu3alid CIIyTHUKOBOW CBSA3U TPH
UCIIOJIb30BAaHUU MHOTOJIYYEBBIX aHTEHH Ha OOPTY PETPAHCISATOPA CBA3U» Op-
raHU3alMOHHO-TEXHUYECKNE PELICHUS MO3BOJIAIOT IEepepaclpeneisaTh dHEp-
TEeTUKY MEXKIy aKTHUBHbIMM W HEaKTUBHbIMH Jydyamu MIIA u Tem cambiM
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o0ecrieunBath TpeOyeMoe Ka4eCTBO CBA3M B 30HaX OOCIY>KMBAHMS MPHU BO3-
JEUCTBUU PA3JIMYHOTO POJA ITIOMEX.

[Ipumep pacuera nokazaresneil curain/mym Ha oguH igyd MJIA PC s
PEJI0KEHHOTO CIIoco0a.

Ucxonubie nanubie. Tun opOUTHI — reoctaioHapHas (BbICOTa OPOUTHI
H, =35786 xm), paguyc 3emnn R, = 6 371 kM. MHOrokaHainpHasi aHTCHHA
IeKCaroHaJabHOM KOHCTPYKIMM C 4YHCIOM Koyen, n, =9 dopMupyeT
n =250 nyyeit. [Jnga 3Toro ucnonwssyercs m = 128 ycunureneid MOIIHOCTH
1o Py=17 Bt xaxnaeni. Ha ogun ny4 npuxoaurcs MomHocte P = 9,4 nbBT.
YcuneHne MHOrOJIy4Y€eBOM aHTEHHBI Ha oauH Jyd G, =34,8 nb, a DM

E_=44,2 nBBT. DHepreTuyeckas 1monoca curuanos B nyde AF, =7-10° T'm.
Yacrora padots! f =1,55 I'Tn. Jlo6porHOCTS TpakTa mpuema Q,. =6,3 nb/K.

AOOHEHTCKMIA  TEepMHUHAI  HMMEET  MOIINHOCTb Ha  Mmepeaady
P,. =2 Br =3 nbBT, no0porHocTh Tpakta nmpuema Q,. =-24 nb/K, ycune-
nue anTeHHsl G,.=3 1b u OUUM E,. =4 Bt = 6 1bBt, snepreruueckyro

nojocy nepenasaemoro AT curHana AF,, =Af, =27,7xl'u = 2,77-10* T
Yacrora padoter f =1,65 I'Tw.
Pamunonunus cnytaukoBoit cBsizu PC-AT. Jlng 30HbI oOcaykuBaHus 3-

ro MPUOPUTETA OTHOIICHUE CUTHAJ/IIYM, COTJIACHO PACYETOB, U3MEHSAETCS B
npeaenax y= 1,52 nmo y=1,75. Jlna 30HbI 00CIyXKUBaHUS 2-TO MPUOPHUTETA
OTHOIIEHUE CUTHAJ/IIIYM U3MEHseTCs B mipeaenax Yy = 1,75 mo y = 2. Jlns 30-
HBbI 00CITyUBaHUs 1-TO MPUOpPUTETA OTHOUICHUE CUTHAII/IIYM MU3MEHSIETCS B
npeaenax y= 2,0 no y=2,05.

Pacuér suepreruxku paauouHtepdericoB JIMHEWHBIX TPAKTOB Iepeaadu
Ha pamuommanu PC-AT ¢ y4eToMm mpejuioeHHOTo crocoba, T.e. Ha MIJIA
aKTUBHBI TOJIKO JIy4d T€X 30H, B KOTOpbiXx AT ocyliecTBisitoT uHpopmaIu-
OHHBIN 00MeH. Jlonmyctum u3 250 nyueii aktuBHbI ToJbko 10. Torna Ha ogun
nyd OyneT MpUXOAUThCst MOWHOCTh B, =P m/n =217,6 Br u SUNM pe-

TpaucisTopa Ha ojuH yd MJIA cocrasur E,. = P.G, = 6,5-10° Br. Torna na
paauonuHuu cryTHUKOBOM cBsA3u PC — AT oTHOlIeHHe cUrHaN/IIyM Jis yria
mecta B’=0 Gyner paBHo Y =37,9, n1a yrima mecta P=30° 6ymer paBHO
v = 43,65, g yrna mecta B =60" 6yner pasuo y = 50,12 u mus yria Mecra
B=90° 6yner paBro Yy = 51,28.

I'padux cpaBHeHUS OTHOIIEHUS CUTHAN/yM Ha paauonuuuu PC-AT

CYIIECTBYIOMIECTO U MEPCIEKTHBHOTO (TIpesiaraeéMoro) crocoda opraHu3aiuu
CIIyTHUKOBOH CBSI3HM NPU PA3IMYHBIX yIjaX PaJHOBHUIUMOCTH IPEICTaBJICH

Ha PUCYHKE 2.
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Puc. 2. CpaBHeHUe MOKa3aTeNell CUTHAI/IIIYM CYIIECTBYIOIIETO
U TIEPCIIEKTUBHOTO CI0c00a OpraHu3aIiy CBsI3U

[Ipennaraemsiii crioco® TEXHUYECKH peaan3yeM, MOCKOIbKY 0a3upyercs
Ha M3BECTHBIX U OTPAO0OTAaHHBIX yCTpoHcTBax. Ero MOXXHO MCHONB30BaTh Kak

B CYIIECTBYIOIIUX, TaK W TMEPCINEKTHBHBIX CHCTEMaX CIIyTHHKOBOW CBSI3U
¢ MJIA ua PC.
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AHHOTAUA

B cmamwe npeonazaemcs cnocob opeanuzayuu césa3u ¢ CHYmMHUKOBOU cucmeme ces3u
npU UCNOTL308AHUU MHO20IYYe8bIX aHmeHH Ha bopmy pempancaamopa céasu. B kauecmese
cnocoba npeononazaemcs UCnoIb308amb 803MONCHOCHb NepepacnpeesleHusi SHePemuKy
U 1yueti MHO20y4eB0l aHMEHHbL PEMPANCIAMOPA C843U NO 30HAM OOCTYHCUBAHUS.
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CUCTEMHBIH AHAJIU3 U MATEMATUYECKOE MOJE/INPOBAHME

YAK 621.395.36

B. 1O. I'oiixmaHn, E. A. KoBajieHKo0

Canxm-Ilemepbypeckuil 20cyoapcmeentblil yHUugepcumem meaiekoMmMyHUKayuil
um. npog. M. A. bonu-bpyesuua

AHAJIN3 XPOHOJIOI'MYECKOI'O CPE3A
HOPMATHUBHBIX ITIPABOBBIX AKTOB OTPACJIEBOI
CUCTEMBI CEPTUOUKALINUU CBsA3b B KOHTEKCTE
OXBATA U KATET'OPU3AIIUU CETEBBIX 2JIEMEHTOB
N UX XAPAKTEPUCTHUK

HOPMAMUGHbIL NPAsosoll akm, cepmuurayus, 0eKiapuposanue, cemegol 2NemMeHm, mex-
HONO2US.

N3BeCTHO, YTO TEIEKOMMYHHUKAIIMOHHAs OTpaciib — OJHA W3 CaMbIX
ObIcTpOopa3BUBaONIMXCS B Mupe. Ellle mosiBeka Ha3aj 04U pagoBaUCh IO-
SIBJICHUIO B JIOM€ CTallMOHAPHOTO TesedoHa, a TEenepb Mbl U JIHS HE MOXKEM
MPOKUTHh 0€3 KOMIbIOTEPA U MOOMIBHOTO TesedoHa. ITOT MPUMEP HAIJISAIHO
JEMOHCTPUPYET HE TOJILKO OBICTPBIM POCT HOBBIX TEXHOJIOTUN, HO U TOsIBIIC-
HUE OOJIBIIIOTO KOJUYECTBA PA3IMUHBIX CPEJICTB CBSI3M HA PHIHKE TEICKOMMY-
Hukaiui. M 4To0bl 006€ecneunTh 1EeIOCTHOCTh U YCTOMYMBOCTh CETU CBS3U
B Poccuu, ObUIM MPUHATHI 3aKOHBI, BBIJBUTAIOLIUE ONPEICICHHbIE TpeOOoBa-
HUS K CYIIECTBYIOIIEMY 000PYI0BaHUIO.

®denepanbhblii 3ak0H «O cBsi3u» [1] ycTaHaBiauBaeT MpaBuja Mo MOJ-
TBEPKJICHUIO COOTBETCTBUS 000PYIOBAaHUS CBS3H, HAIIPABJICHHBIE HA OOecTe-
YEHHUE 1ETOCTHOCTH, YCTOMYMBOCTH (DyHKIIMOHUPOBAHUS U O0€30MaCHOCTHU Ce-
TH CBSI3M OOIIETO MOJIb30BaHuA. B 9THUX mpaBmiiax coaepkarcs TpeOOBaHUS 110
AIIEKTPOMArHUTHOM COBMECTUMOCTH, MO YCTOMYMBOCTU K KJIMMAaTUYECKUM U
MEXaHUYECKUM BO3ACHCTBUSIM, IO YCTOMUYMBOCTH K U3MEHEHUSIM HAMPSHKCHUS
AIIEKTPONUTAHUS | T. T. J{eKmapanus 0 COOTBETCTBUU U CEPTU(PHUKAT COOTBET-
CTBUSI B 00JIACTH CBSI3U SIBJIIFOTCS MOJTBEPKJICHHEM TOTO, YTO MpuodOpeTae-
Moe 000pyIOBaHUE OTBEYAET OINpeAeNIeHHbIM TpeboBanusM. OO0pyi0oBaHuUE, B
Cllydyae HECOOTBETCTBUSI KOTOPOTO CYIIECTBYIOIIMM TPEOOBaHUSIM, MOXKET BbI-
3BaTh Yrpo3y 0€30MacHOCTH, YCTOWYMBOCTH (PYHKIIMOHUPOBAHUSI U IETOCT-
HOCTH CETU CBSI3H, MOJICKUT MOATBEPKIECHUIO COOTBETCTBUS B dopMe cep-
TU(DUKAIIMY, B OCTAJIbHBIX K€ ClIydasX MPOBOAMUTCS AeKiapupoBaHue. Panee
000pyI0BaHUE MPOBEPSIIOCH HA COOTBETCTBUE OOIIMM TEXHUYECKUM TPeOO-
BanusM (OTT), Ho ¢ 2005 roga oHO JTOJKHO COOTBETCTBOBATH TPEOOBAHUSIM,
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U3JIOKEHHBIM B HOpMaTUBHBIX MpaBoBbix akTax (HITA). B HITA yka3eiBarotcs
KOHKpPETHOE 000pyJI0BaHUE, K KOTOPOMY MPEIBABISIIOTCS TpeOOBaHUS K Ta-
paMeTpaM M XapaKTepUCTUKaM, a TaKXe K MPOUEAYype MOATBEPKACHUS COOT-
BETCTBUSA (CepTUPUKALIMK WIIH ISKIapUpOBaHuio) [2—5].

[TepBoie HITA 6butu ipunsatel B 2005 roay, Toraa 'Ke BBIMYIICHBI 3 TIep-
BBIX JJOKyMEHTa, a y>K€ B CJEAYIOIIEM IOy UX O0Ilee KOJIMYECTBO yBEIHYU-
nock 110 29. B 2007 roxy npuHSATHI HOBbIE MpaBUia MOATBEPKACHUS COOTBET-
CTBHSI, M 3TO J1aJI0 TOTYOK, AJisl yBennueHus: konnuectBa HITA: Tonbko 3a 3TOT
rog ux Beimyctunu 35 (puc. 1). Jlanee, Mbl BUIUM 3HAYUTEIHLHOE YMEHBbIIIE-
HUE KOJMYECTBA BBIMYLIEHHBIX HOPMATUBHBIX MMPABOBBIX AKTOB. DTO CBA3aHO,
BUIIUMO, C TeM, 9To uyeM Ooibiie HITA mosBisiiock, TeM 00JbIiie OHO TTOKPHI-
BaJI0 HEOOXOAUMOE JIJIsl TOATBEPKACHUSI COOTBETCTBUSL 000pyI0BaHUE. TakuM
00pa3oM, Tenepb HOPMATHBHBIC MPABOBBIC AKTHI BBIMYCKAIOTCS TOJBKO IMpHU
MOSIBJICHUA HOBOTO OOOpYIOBaHUS, WIH K€ MPU HEOOXOAMMOCTH BHECCHUS
u3MeHeHui B cymectByrome HITA (Hanpumep, npu u3BMEHEHUU ONpe/IeTIeH-
HBIX XapaKTePUCTUK 000PYI0BAHUS).
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Puc. 1. Pacnpenenenne HITA no ronam Beimycka

B wurore, B ganpHEUIIEM MOXHO OKHIATh 3HAYUTEIIBHBIA POCT KOJIMYE-
CTBa BBIITYCKa€MbIX HOPMATHUBHBIX MPABOBBIX aKTOB TOJIBLKO B ClTydae IMOsBIIC-
HUSI HOBOTO Pa3HOPOAHOTO 00OpYI0BaHUS, KOTOPOE HE MOIXOIUT TOJ] OIKUca-
HUE U KpuTepuu cyniectByromux HITA.

B xone uccnenoBanus npoaHaan3upoBaHbl 123 HOpMATUBHBIX MTPABOBBIX
aKTa, BBIMYIICHHBIX HA JAHHBII MOMEHT, U3 KOTOPBIX B3AT MEPEYCHb 000PY-
noBaHus, coctaBuBIINi 419 myHkToB. M3 3TOr0 nepevHsi mpou3Be/I€HA BbI-
OOpKa CeTeBBIX DJIEMEHTOB (IIPU ITOM, BCE TTOBTOPHOE 000OPYI0BaHUE, COBIIA-
JaBLIEE 0 CBOMCTBaM, ObUIO OOBEIUMHEHO), B PE3YJbTaTe KOTOPOU IMOIy4H-
jochk 189 cereBbIX 31eMEHTOB. TO €CTh, KOJIMYECTBO CETEBBIX AJIEMCHTOB B
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7B C JIMIIIHAM pa3a MEHBIIE, YeM KOJIMYECTBO OOOPYIOBaHHMS, YKa3aHHOTO
B HIIA (puc. 2).

Maccug obopynoBanust u3z HITA (419)

B CeTeBbI€ 3JIE€MEHTDI

Puc. 2. Beiienenue ceTeBbIX 3J€MEHTOB U3 MaccuBa obopynosanust HITA

BrisiBlieHHE CETEBBIX AJIEMEHTOB MPOBOAWIOCH B HECKOJIBKO 3TanoB. Jis
Hauyaja, ObUIO OObEIMHEHO OJMHAKOBOE MO HA3BaHHUIO OOOpYyJOBaHUE; MpHU
5TOM YUUTBIBAJIOCH, UYTO B HEKOTOPBIX CIydasiX JaHHOE 00CTOSATEIHLCTBO BOBCE
HE SIBJISUIOCH TAPAHTOM TOTO, YTO OJMHAKOBOE IO Ha3BaHHUIO 0OOPYIOBaHUE
UMEET pa3u4yHoe npumeHenue. Jlanee caenaHo oObeAMHEHUE MO CTaHAap-
Tam. Tak, HampuMep, B OJIUH CETEBOM AIEMEHT « AOOHEHTCKAs PaguoCTaHITUS
ceTei MOJBM)XHOW PaAMOCBA3W» C YYETOM CTAaHAAPTOB JJis JaJIbHEHIIETro
aHaJn3a ObLIN OObCIUHCHBI:

— abOHEHTCKas PaauOCTAHITUS CETeH MOIBMKHOM PaJMOCBS3U CTaHIapTa
TETRA;

— abOHEHTCKas PaIuOCTAHIIUS CETeH MOIBIKHOM PaJIMOCBS3U CTaHIapTa
DMR;

— abOHEHTCKas PaIuOCTAHIIMS CETel MOIBMKHON PaAMOCBA3H CTaHIapTa
[wutpan.

AHanornyHo, nyHKThl «lopojickasi aBromMarudeckasi TejedOoHHasl CTaH-
1S, UCIIOJIB3YIOIIasi TEXHOJIOTUI0O KOMMYTAllMd TAaKEeTOB WH(OpManuny u
«l'opojackast aBToMaruueckas TefieoHHasi CTaHIIUS, UCIIONB3YIOIAsl CUCTEMY
curnanuzaiuu OKC Ne 7y» Obun oO0bequHeHbl B ceTeBoM aneMeHT «lopoj-
CKasi aBTOMaTu4yecKas TejeoHHast CTaHITUS.

ITo 189 cereBbIM dsteMeHTaM, a Takxke 1Mo Bcem HITA Oynet mpoBoauThCs
JTaTbHEUIINKM aHATU3 U KJacCU(UKAIUS 110 PA3IMUYHBIM KPUTEPHUSIM: TOJl BbI-
nycka HITA; ceTb, K KOTOPOM OTHOCATCSI CETEBBIE DJIEMEHTHI; MPOIIEAYpa MO~
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TBEPXKJACHHUS COOTBETCTBUS; XapaKTEPUCTUKU U T. . Bce pe3ynbrarhl ObLTH
MIPOAHAIM3UPOBAHBI, TTI0 HUM IOJYYCHBI COOTBETCTBYIOIIUE BBIBOABI, KOTO-
pbIe, B CBOIO OYepeib, MOATBEPKACHBI B X0/l TATbHEHIIIEro aHaIu3a.

B xauectBe mpumepa 11e51ecooopa3Ho MPUBECTH CIUCOK HEKOTOPBIX Ce-
TEBBIX 3JIEMEHTOB, KOTOPBIE UCIIOIBH30BAHBI B JIAHHOM HCCIIEIOBAHUU:

— aOOHEHTCKas MOJBUYKHAS 3eMHAas CTAHIMs CITyTHUKOBOW CBSI3H,

— abOHEHTCKAs PaJAMOCTAHIIMS CETEH MTOABHUKHON PaMOCBS3H,

— aOOHEHTCKas CTaHIUs paanoTenedOHHOM CBsI3H,

— aBTOMAaTU3UPOBAHHBIE CUCTEMbI PACUETOB,

— aHTeHHO-(HUIepHOE YCTPOMCTBO,

— QaHTEHHBIC YCUJIUTEIIN JByHAIPABIICHHBIC,

— aTTeHIoaTop,

— uHTep¢eicHas miarta,

— Ka0eJlb CBSI3M ONTHYCCKHM,

— Kabemb CBSI3U C METAJUTMUECKUMH JKUJIAMH,

— Koziep,

— KOMOMHUPOBAaHHAs CTaHIuS,

— KOMMYTAaTop,

— KOHIIEHTPATOp,

— KpOCCOBOE 000pYy/I0BaHHE,

— MapIIpyTU3arop,

— MOJYJISITOP,

— MYJIBTHUILIEKCOD,

— Mmy(Ta A7 MOHTa)ka Kabenel CBs3y,

— OKOHEYHas yCTaHOBKa TenerpadHoil cBs3H,

— ONITHYCCKUH PACTIPEICITUTEb,

— mIpeoOpa3oBaTelib 4YaCTOTHI,

— ceTeBas KapTa,

— cepsep,

— Takco(oH,

— Tesie(pOHHBIN anmnapar,

— TpaHc(opMaTopbl a0OHEHTCKHE,

— YATC,

— y3€J]1 YIpaBJICHHS YCIyTraMu,

— IUPKYJISATOP,

— IIEHTP IKCIUTyaTallH U TEXHUIECKOTO 0OCITY )KHBaHUSI.

Kak MOXHO 3aMeTHTh, TPEICTABICHHBIC CETEBBIC SJIEMEHTBHI KpaiiHEe
pa3HoO0Opa3HbI KakK 1Mo 001acTAM MPUMEHEHHs], TaK U 10 cTpykType. [loatomy,
CIEYIOIUHN IIar ucciaenoBaHusl ObUT HaMpaBieH Ha ynopsigodeHue Bcex 189
CETEBBIX DJIEMEHTOB.

Jlis Hayama, BCE CETEBBIE AJIEMEHTHI OBUIM PACTPEACTCHBI MO CETSM,
B KOTOPBIX OHU MpUMEHSIOTCA. {151 3TOro 1enecoo0pa3Ho BOCHOIB30BAThCS
MOJIEbI0 MH(GOKOMMYHHUKAIIMOHHON CHUCTEMBI, KOTOpas Oblia MpeasioKeHa
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ITU-T. CornacHo 3TOM MOJENH, BBIIEISIOTCS YeThipe ceTh: CeTh B moMenie-
HUU mnonb3oBarenis, CeTb nocrtyna, basoBas ceth u CpencrBa MOIACPKKU

ycayr (puc. 3).

CeTb B NOMELLEHNMN
nonb3oBaTtend

Cpenctea
CeTtb noctyna Bazoeas ceTb NOAAEPXKN YCIyr

Access Network Core Network

Puc. 3. Mozenb TeeKkOMMYHUKAITMOHHON cucTeMbl, npepioxerHHas [TU-T

Customer Premises
Network

[Tocne pacnpeneneHusi CETEBbIX AIEMEHTOB MO JAHHBIM CETSM, MOJIy4H-
70ch, uTo K CeTu B MOMEINIEHUH MoJib3oBaTesst U K CeTu JoCTyna OTHOCSTCS
1o 25 cereBbix 31eMeHTOB. K CpencTBaM NoaAepKKu yciuyT npuHauiexar 10
AIIEMEHTOB, a caMoi OoJbIIoN noayuniack bazoBas cetb — 129 cereBbIx die-
MeHTOB. Takum 0Opa3om, MOXKHO CJIeTaTh BBIBOJ O TOM, YTO B CETH OTIEpaTopa
CBSI3M BCTPEUAETCs caMoe pazHooOpazHoe obopymoBanue (puc. 4).

129
120

100

80

60

40

20 -

CeTb B TIOMEIEHTH Cetb nocrymna Basora#g ceTn Cpencrtsa
MOJIb30BaTes MOAJIEPKKH yCIyT

Puc. 4. Pacnipenenenue ceTeBbIX 3JIEMEHTOB 110 CETIM

Ecnau ropoputh 06 oOlieM MaccuBE BBIJIEICHHBIX HAMHU CETEBBIX dJie-
MEHTOB, TO TIOCJIe pa3lieJIeHus] MO0 CETSM, MOXKHO YBHJIETh, UYTO IPOIEAYpE
MOATBEPIKJCHUSI COOTBETCTBUS MouiexkaT 118 ceTeBbIX 2JIEMEHTOB, a, JIEKJa-

pupoanuio — 71 (puc. 5).
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® Cepruduxarms

B JlexiiapupoBanue

Puc. 5. Pactipenenenue ceTeBbIX 3JIEMEHTOB 10 NPOLETYPE MOATBEPKIACHUS COOTBETCTBUS

Janee, pacupenenuB MOJy4eHHbIE JaHHBIE [0 CETSIM U MpOUEAype MOoJ-
TBEPXKJACHHUS COOTBETCTBHUSI, MOXXHO YBHJETHb CIEIYIOUIYI0 JUArpaMmy

(puc. 6).

~*=Cepruduranus == JlexnapupoBanue
100

‘ A
. 7/ N\

60 / \

" / \

40 / 30 \

30 24 /I\

20 — 15 / \

10 W \{—

0 % | 3 |
Cerb B Cetp gocTyna Basosas cetb CpencrBa

NOMELIECHUH MOAJEPIKKU YCITYT
MOJTB30BaTEIS

Puc. 6. PacnipenienieHue ceTeBbIX 3JIEMEHTOB MO CETSAM,
C YYETOM MPOLETYPbI MOATBEPAKICHUS] COOTBETCTBHS

Tak, MOXHO 3aMETUTh, YTO pa3IUYHbIC, HANPUMEpP, AOOHEHTCKHE
ycTporcTBa, mpuHaaexamnre CeTd B MOMEIICHUH MOJIh30BaTENsA, PABHO KaK
U CEeTEeBbIE JJIEMEHTHI, oTHocsmmecs K CpeacTBaM MOAACPKKH YCIYT, B
OOJBIIMHCTBE CBOEM TOJIEKAT TMOATBEPIKICHUIO COOTBETCTBUS B (hopme Jie-
kinapupoBanus. B Cetu moctyna OOJbINE 3JIEMEHTOB JOJKHBI TPOXOIUTH
ceprudukanuo, 4em aekiaapupoBanue. Jns ba3oBoi ceTwm 4HCIIO CETEBBIX
AJIEMEHTOB, TMOJICKANTUX CEePTHU(PUKANMA COOTBETCTBHS, B HECKOJIBKO pa3s
OobIe, YeM JEKJIApUPYEMBIX 3JIEMEHTOB; 3TO TOBOPUT HE TOJHKO O MHOTO-
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YUCJIIEHHOCTH M Pa3Hoo0pa3HOCTU O0OpYJOBaHUS HAa CETH ONEparopa CBS3H,
HO U O TOM, HACKOJIBKO CHJIBHO OHO MOJKET, B CIIy4yae HapylleHus paboTocmo-
COOHOCTH, OBJIMATH Ha YCTOMYUBOCTh U (PYHKIIMOHATILHOCTh CETH.

Ecnu paccMoTpeth cepruduiupyemblie ceTeBble 3J1eMeHThl ba3oBoii ce-
TH, TO OTMETUM, YTO 3HAYUTEJIbHYIO YacCTh COCTABIISIIOT CETEBBIC AJIEMEHTHI
paauorenedoHHOi cBsizu — 29. B cBoo ouepenb, K paAMOBEIIaHUIO OTHOCST-
cs 4 ceTeBbIX 3JEMEHTAa, K paANOA0CTyny — 1, K paauopeneiHomn cBsi3u — 5, K
PaauOCBsI3U U PAIMO3JIEKTPOHHBIM CPEICTBAM CBSA3U — IO 2, @ OCTAJIbHBIE HE
MPUHAIIEKAT HUA K OJHOM W3 BBHIIIETICPEUNCICHHBIX TPYII U B OOJIBITUHCTBE
cBoeM cocTtaBisaoT obopynoBanue ATC, koropoe OyaeT paccMaTpuBaThCs J1a-
jee.

Yro KacaeTcsi CETEeBBIX AJIEMEHTOB pPaAHOTENEePOHHON CBS3H, TO OTME-
THUM, YTO OCHOBHbBIC UX OTJIIMYMS 3aKJIIOYAIOTCS B UCIOJIb30BAHUU PA3TUYHBIX
TEXHOJIOTUH, YTO HAIJISTHO JEMOHCTPUPYETCS HA PUCYHKE 7.

HIMT-MC-450

"GSM

WUMTS

BLTE

Puc. 7. Pacnipenenenne ceTeBbixX aneMeHToB ba3oBoii ceTu pannoreneoHHON CBI3H
10 TEXHOJIOTHUSM

JInst paccMOTpeHuUsl MOMYYEHHBIX JaHHBIX CIEAYET YYUThIBaTh, YTO IS
texHosorun UMTS Bblllen HOpMAaTWBHBINA MPABOBOM AKT, B KOTOPOM YCTa-
HaBJIMBAIOTCS TpeOOBaHMSA K IMepeuHto oOopyaoBaHuss Ha ocHoBe [P
Multimedia Subsystem (IMS), koTopoe HECKOIBKO H3MEHHUJIO OXKUIIAEMYIO
kaptuHy. Uto xe kacaercsa LTE, To yxxe B Ommkaiiiem OyayiieM, B CBS3H C
Pa3BUTHEM TEXHOJIOTUH, MOXKHO OXKMJATh YBEIMYEHUE KOJIMYECTBA BBIITYCKa-
embix HITA, otHocsmuxcs k LTE.

Ecnu e BEpHYTBhCS K PACCMOTPEHHUIO CETEBBIX JIEMEHTOB, OTHOCSIINX-
ca k ATC, To Ha pUCyHKEe 8 HAIIAIHO MOKA3aHO pacIlpeleeHrue Mo BUIaM
cTaHIMi, npuyeM noj «MecTHO# TenedOHHOH CTaHIME» MOHMMAETCs Kak
«l'opoackasi aBTomaruyeckas TeinepoHHas CTaHIUM», Tak U «Cenbckas aBTo-
Maruyeckas TeneoHHas CTaHIus», ykazanusie B HITA.
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“ MecrHas TenedoHHAs
CTaHITAS

“ MexayHapoaHas,
Mexayroponsas ATC

Yupexnendeckas ATC

Puc. 8. PactipeneneHue ceTeBbIX AIEMEHTOB TeIe(POHHBIX CTAHIIUN

[Ipu ananuze naHHOW AMArpaMMBbl, Kak U B cliydyae ¢ pajauoTrenehOHHOM
CBSI3BIO, ClieAyeT yuuThiBaTh BiusHue IMS Ha MecTHbie TenedoHHbIE cTaH-
MU, KOTOPOE BIMUSET HA CTaTUCTUKY. Takxke cineayer oTMeTuTh Boimyck HITA
JUISl CTAaHUMNA, KOTOPbIE OTIAMYAIOTCS PUMEHEHUEM KOMMYTAIIMH [TaKETOB UH-
dbopmanuu, nim obmekanaabHoU curHanuzamnueit Ne 7 (OKC Ne 7).

[TonyuyeHHbIE B XO/I€ MCCIIEIOBAHUS PE3YyIbTaThl MOKA3bIBAIOT CUTYAIUIO
C TOYKHU 3pEHUSI TOCYJApCTBEHHOTO PEryIUpOBAHUSA; JIJIsi MOJHOW KApTHUHBI
CIIeTyeT PacCMOTPETh W MPOAHAIM3UPOBATH BBIJAHHBIC CEPTU(MUKATHI U Jie-
KJIapaluu, 4TO0bl YBUJETh MOJOKEHHUE Belllel Il1a3aMu MPOU3BOAUTENEH 000-
pPYIOBaHUs, a 3aT€M CPABHUTD MOJYUYECHHBIC PE3YJIbTAThI.

[lo pe3ynbraraM MpOBOJUMOIO HMCCIEIOBAaHUS CO3JAeTcs 0aza JaHHBIX
HOPMAaTUBHBIX MPABOBBIX aKkTOB. B kauecTBe OCHOBHI ObLIa BhIOpaHa cucTeMa
ylIpaBlieHus coepkuMbIM Drupal, apxutekTypa KOTOPOro mo3BOJIIET MpUMe-
HSTH pa3fIMYHble MOAYNH JJIsl yHUGUUHUpOBaHUS paboThl caiita. Tak, Hanpu-
Mep, MOAY/Ib TAKCOHOMMH I03BOJIAeT KareropusupoBarb Bce HITA mo ompe-
JEJICHHBIM XapaKTepUCTHUKaM, TaKMM KaK IO BBIIIYCKa, CETb MPUMEHEHUS,
npoleaypa NOATBEPKICHHUS] COOTBETCTBHUS U T. II.

Ha pucynke 9 moka3zana BBHIOOpKa HOPMAaTHBHBIX IPABOBBIX AaKTOB II0
2005 rogy. B KOHKpeTHOM cily4ae MOKHO TIPOJOKHUTH MTOUCK HEOOXOIUMOTO
HOPMATUBHOTO MPABOBOTO aKTa MO CETSIM, WUIM O3HAKOMUTHCS C TEKCTOM
npennoxxennbix HITA.

22



Mpaska ¥Ynpasnesue omolpakeHden
Hasuraymsr Mpapwuna npumMeHeHrA cEopY ACBAHWA NOACHCTEMb BEI0BLIX CTAHUMA NOABMH HDE panweT enedoHHOR CBR3 M
administrator
Ne 134
Cete
CeTb B NOMELLEH UMW 0N L3DBSTENRA
Fon:
il ¥
Criv : .
MNogpobres  [OobasuTe koMmeHTapKHA
cTpaHmL

Mpasuna npuMeHEHHA oKoHEYHoro obopY OBEHMA, NOAKMIOYABMOrD K ABYXNPOBOLHOMY AHANDIOBOMY CThIKY
TensoHHDOH CeTH CBR3M obLLEro NONL3CBAHMA

administrator
N2 1032
CeTw:
CeTh B NOMELEHHM NONE30BSTRNA

Fon:

Noapobvee [JobDasHTe KOMMEHTRDHA

Mpasuna NPUMEHEHKA £

CBR3M cTannapra GSN

HEHT CKMX CTRHUMHA [200HeHTCKMX PROWOCT aHUKIE) CeTel NoABMKHOR panwoTenedoHHoH

Ne 114

Puc. 9. baza gagurix HITA

Takxe, TOMUMO MOJHBIX TEKCTOB HOPMATHBHBIX MPABOBBIX AKTOB C MPHU-
JIOKEHUSIMH, TUIAHUPYETCS pa3MEIICHUE PE3yJbTaToB, BKIIOYAIOIINX B CEOS
pa3IUYHbIE KOJIMYECTBEHHO-KAU€CTBEHHBIC AUarpaMMbl, aHAJIW3 U BBIBOJBI,
MOJIyYE€HHBIE B IAHHOM U CIEAYIOIIMNX UCCIEAOBAHUSIX.

Bc€ 10 MOXeT ObITh MCIIOJIB30BAHO JJIsi MPOBEICHUS MPOLEAYp MOI-
TBEPXKJACHHUSI COOTBETCTBUSI MCHBITATEIBHBIMU LIECHTPAMHU U JIA0OPATOPHUSMH,
JUISl IPOTHO3UPOBAHMSI, CBSI3AHHOTO C aHAJM30M PBIHKA M €r0 TEHIICHLIUH, a
Takke Ui mpoiecca oOyuenus. Ha OCHOBaHMM MOJYYEHHBIX IUIAHUPYETCS
co3/1aTh Kypc JaboparopHbIX paboT, HAMpPABICHHBIN Ha 00ECIeYeHUEe CTY/ICH-
TaMd HEOOXOAMMBIX 3HAHUNW B OOJACTH TIOATBEPIKICHHUS COOTBETCTBUS
cpenctB cBsi3u PO u Ha 03HAKOMIIEHUE UX C YCTPOMCTBOM, CTPYKTYPOU U OC-
HOBHBIMHM METOJAMH YIIPaBJICHUs 0a3aMu JaHHBIX.

bubauorpaduyeckuii cnmucox
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C. @©. Konapamios // Dnexkrpocsizb. — 2007. — Ne 3.
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AHHOTAUA

B x00e dannozco uccredosanus npoaHanuzupoBan 6ectb 00vem Cyuecmeyowux Ha ce-
COOHAUWHUL OeHb HOPMAMUBHBIX NPABo8biX akmos. lIpouzsedena evlbopka u Kiaccugpuka-
yusi HITA no paziuuneim Kpumepusim: 200 8bINYCKA,; Cemb, K KOMOPOU NPUHAOENCUm 000-
pyoosanue, ykazannoe 6 HIIA; npoyedypa noomeepoicoenus coomeemcmeus, xapaxmepu-
cmuku u Op. Bce nonyuennvie pesyibmamsl NPOAHATUUPOBAHDBL, NO HUM COELAHbl COOM-
semcmayoujue 661600bl. Texcmol écex HIIA, a makowce 6csi nonyuenHas 8 xooe uccie00sa-
HUs UHgopmayus kame2opu3uposana u npeocmasiena 8 base oannvix HIIA.
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CHRONOLOGICAL ANALYSIS OF NORMATIVE LEGAL ACT
IN CERTIFICATION SYSTEM COMMUNICATION WITH THE
IDENTIFICATION AND CATEGORIZATION NETWORKS
ELEMENTS AND CHARACTERISTICS

Annotation

The study analyzed all normative legal acts. Allocated normative legal acts and net-
work elements according to the criteria: the year, the network, the procedure confirmation
of compliance, characteristics, etc. All results were analyzed and conclusions are made.
The texts of all normative legal acts and all information studies, recorded in the database.

Keywords: normative legal act, certification, declaration, network element, technology.
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APPLICATION OF AGGREGATED INDICES RANDOMIZATION
METHOD FOR PROGNOSING THE CONSUMER DEMAND
ON FEATURES OF MOBILE NAVIGATION APPLICATIONS

mobile navigation application, NNN-information, expert evaluation.

Introduction

One of the most relevant products on navigation market are mobile
applications [8]. The market is full of vast selection of various navigating
applications by different developers for any sort of devices [2]. Yet mobile
apps producers are mostly focused on development aspect of their product [4,
6, 7]. Many articles dealing with app development pay much more attention to
the technical side of the process [9—11], rather than exploring what features of
the popular products make them market-leaders. In our paper we focus on the
matter of developing of new mobile navigation application, competitive and
able to satisfy a growing consumer demand, based on the analysis of
distinctive features of existing successful products.

Research problem

Considering the fact that navigation application market is already quite
full [3, 5], in order to successfully win over the market niche for a new
application, the idea behind new GIS navigation product should be to satisty
more vast and sophisticated set of consumer needs than building a shortest
rout from A to B. We shall use the aggregated indices randomization method
to make the closest to accurate prediction about the short-term future needs of
the consumers. We shall analyse the number of most popular navigation apps
existing (see part IV), and single out the most distinctive features of each
product. Then, according to the method given in part III, using the “expert
data”, we shall range the features according to their “relevance”. Thus
yielding the set of features our future product ought to possess in order to be
commercially successful.
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Method

In this project we regard the stage of designing features our product shall
hold. The method we use is based on the Bayesian model of uncertainty
randomization [1]. Additional non-numeric, non-exact, and non-complete
expert knowledge (NNN-knowledge, NNN-information) is used for final
estimation of the alternatives’ probabilities.

General scheme of the method [1]:

Consider at a present time-point #, a complex system, which can proceed
to one of the finite number of alternatives 4,,...,4 at a future time-point ¢, .
Suppose that a decision maker has m different sources of information
(experts) about probabilities p, = P(4,),i=1,...r,p,20,p, +..+ p, =1 of the
system transition into alternative states A,,..., 4 at the time-point ¢,. The
decision maker obtains NNN-knowledge 7, from “experts”, which can be

presented as a vector [ = ([ l,...,Im)that consists of systems of equalities and

inequalities for probabilities p,,...,p,. The decision maker has NNN-

r

knowledge J about the comparative ‘‘weights” of the sources of information.
So, the whole NNN-knowledge constitutes vector

(LJ)=((1.- L) T ) (LT )=((1,nn1,,) T ), where 1
obtained from jth source, and system J is NNN-knowledge that expresses

preferences of the decision maker about the comparative significance of
sources of information. If we take into account information /,, we can form a

;» 1s information

set P(r;] J.) of all admissible (according to information 7,), probability
vectors p = ( Dyoeeer pr). Modelling uncertain choice of vector p = ( Dyseeer pr)
from the set P (r;[ j) by a random choice, we obtain random probability
vector p,(1,)+..+p,(1,)=1 p(1,)=(p.(1,)5,(1,)). B,(1;) 20, which
has uniform distributionon set P(r; 1 j). Component p, (1 j) of random vector
D (Ij) represents random estimation of probability of alternative A
according to information /;, obtained from jth source. Vector of

mathematical expectations [_9(1 j) = (131 (I j),...,ﬁr ([ ‘

;)) we will interpret as

numerical image of NNN-information ‘i, In other words, vector D, (I j) is a

result of information /; quantification. In these terms random vector p, (I j)

is a stochastic quantification of NNN-information /.
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Implementation

For designing our application using method above, we analyse most
popular navigation products of the competitors.

Top apps for Android:

1. Google Maps [12]

The app allows you to see your location on a map, even if you don't have
GPS, load oftline maps, shows traffic, brows for local places of interest and
rate and review them, can get you routes and schedules to travel via subway,
bus, bike, or on foot and provides street view imagery, indoor maps, and 3D

maps and etc.
2. Navfree [13]

Allows instant rooting and offline maps, option of viewing the map in
2D, 3D or a safety screen, automatic switching to Day & Night maps,
browsing for POI, provides in-app purchasing of additional options (safety
camera data, live parking information) and etc.

3. TomTom [14]

This app supplies offline maps, stored on your phone, and free lifetime
maps, biggest database of real travel time, spoken instructions include street
names, supports multitasking capability, 2D and 3D view, browsing for POI,
provides lane guidance and in-app purchasing of additional options (speed
cameras location, live traffic) and etc.

4 Sygic [15]

Provides up-to-date reports on traffic jams, road works and incidents,
shows speed limit, current speed and speed cameras.

5. Waze [16]

Is a community-based traffic and navigation app (drivers in your area
share real-time traffic and road information). Provides alerts before you
approach police, accidents, road hazards or traffic jams, gas prices.
Coordinates with Facebook and provides information about your friends
vehicles, helps coordinate arrival time.

After analyzing and comparing the market leading products, we compile
the list of features necessary for any future competitive app.

Our next step is contemplating which options existing in competitors'
products are most significant for the future app.

We consult several groups of “experts” to range the features according to
their relevance.

The NNN-information one group provides as an example:
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Street view representation:

2D street view = 3D street view > Imagery street view

According to the method above, numeralization of experts' estimations
looks as follows (Table 1).

Means

Dispersions

Correlation matrix

Covariance matrix

2D street view

0,5345
0,0209
1,0000
0,5000
0,3333
0,0209
0,0139
0,0070

TABLE 1. Distribution Estimations

3D street view

0,3103
0,0278
0,5000
1,0000
0,6667
0,0139
0,0278
0,0139

Imagery street view

0,1552
0,0209
0,3333
0,6667
1,0000
0,0070
0,0139
0,0209

Suppose, we have our experts divided into three groups according to the
level of trust we hold in them.

w(l),w(2),w(3);w(2) > w(3) > w(l)

Numeralization of expert groups are presented in Table 2.

Means

Dispersions

Correlation matrix

Covariance matrix

First group

0,1452
0,0183
1,0000
0,3333
0,5000
0,0183
0,0061
0,0122

TABLE 2. Distribution Estimations

Second group

0,5000
0,0183
0,3333
1,0000
0,5000
0,0061
0,0183
0,0122

Third group

0,3548
0,0243
0,5000
0,5000
1,0000
0,0122
0,0122
0,0243
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We execute a correction of our earlier estimation of means of distribution
in accordance with the ranking of our experts (Table 3).

TABLE 3. Resulting Estimations

2D street view 3D street view Imagery street view
Means 0,5122 0,1792 0,3086
Dispersions 0,0397 0,0135 0,0194
0,0397 0,0159 0,0221
Correlation matrix 0,0159 0,0135 0,0119
0,0221 0,0119 0,0194
1,0000 1,1771 1,1366
Covariance matrix 1,1771 1,0000 0,6096
1,1366 0,6096 1,0000

Executing our method yields list of results as follows:
Street view representation:

1. 2D street view,

2. Imagery street view,

3. 3D street view.

These are some of the qualities, ranked by preference, that, according to
our “experts”, can guarantee the profitability of future navigation application.
This set was selected and sorted by relevance by using experts' NNN-
information and applying aggregated indices randomization method.

Conclusion

Aggregated indices randomization method has shown accurate and
consistent results. By using it it is possible to distinguish quite successfully
between a number of similar alternatives. Yet the main imperfection of this
method is that we wholly on our chosen experts and their opinion. Thus for
this method to be consistent the chosen experts have to be highly qualified in
the field of sturdy.

References

1. Hovanov, N. Multicriteria estimation of probabilities on basis of
expert non-numeric, non-exact and non-complete knowledge / N. Hovanov,

30



M. Yudaeva, K. Hovanov // European Journal of Operational Research. —
2009. — Vol. 195, Issue 3. — PP. 857-863.

2. Brown, A. D. The best GPS App for Android OS Phones [Electronic
resource] / A.D. Brown. — June, 2012. — Access mode: http://www.
brighthand.com/default.asp?newsID=18949&news=Android+Apps+GPS+Na
vigation

3. Crovitz, L. G. Disruption Is the New Normal [Electronic resource] /
L. G Crovitz. — January, 2014. — Access mode: http://online.wsj.com/news/
articles/SB10001424052702303370904579300482080488054

4. Donovan, F. Enterprise mobility fuels demand for mobile app
development platform vendors [Electronic resource] / F. Donovan November,
2013. — Access mode: http://www.fiercemobileit.com/story/enterprise-
mobility-fuels-demand-mobile-app-development-platform-vendors/2013-11-
15

5. Drege, S. Mobile apps revenues tipped to reach $26bn in 2013
[Electronic resource] / S. DREGE. — Access mode: http://www.theguardian.
com/technology/appsblog/2013/sep/19/gartner-mobile-apps-revenues-report

6. James, J. Analysis of mobile development approaches [Electronic
resource] / J. James August, 2011. — Access mode: http://www.techrepublic.
com/blog/software-engineer/analysis-of-mobile-development-
approaches/4224/

7. Kolodny, 1. Telenav Acquires Mapping Startup Skobbler for $24
Million [Electronic resource] / 1. Kolodny. — January, 2014. — Access mode:
http://online.wsj.com/news/articles/SB1000142405270230374360457935315
4250725732

8. Leber, J. A Shrinking Garmin Navigates the Smartphone Storm
[Electronic resource] / J. Leber. — March, 2013. — Access mode: http:/www.
technologyreview.com/news/511786/a-shrinking-garmin-navigates-the-
smartphone-storm/

9. McMahan, T. The Ins and Outs of Mobile Apps [Electronic
resource] / T. McMahan. — June, 2011. — Access mode: http://online.wsj.com/
news/articles/SB10001424052748704570704576275132869170342?mg=reno
64-wsj&url=http%3A%2F%2Fonline.wsj.com%?2Farticle%2FSB1000142405
2748704570704576275132869170342.html

10. Vyas, R. Mobile Application Development Guidelines [Electronic
resource] / R. Vyas. — November, 2013. — Access mode: http://www.hitechito.
com/blog/mobile-application-development-guidelines.php

11. Wayner, P. 13 essential programming tools for the mobile Web
[Electronic resource] / P.Wayner. — June, 2011. — Access mode:
http://www.infoworld.com/d/mobile-technology/13-essential-programming-
tools-the-mobile-web-246

31



12. Features in Google Maps Android Version 6.14.4 & below

[Electronic resource]. — Access mode: https://support.google.com/gmm/
answer/1645766?hl=en

13. GPS Satnav Features [Electronic resource]. — Access mode:
http://www.navmii.com/GPSNavigation/Features

14. Sygic GPS Navigation [Electronic resource]. — Access mode:

http://www.sygic.com/en/gps-navigation

15. TomTom app for Android [Electronic resource]. — Access mode:
http://www.tomtom.com/en_gb/products/your-drive/smartphone-navigation/
android/tomtom-navigation-for-android/index.jsp

16. WAZE. Outsmarting traffic, together [Electronic resource]. — Access
mode: https:// www.waze.com/

Annotation

The issue of this paper is to implement aggregated indices randomization method for
prognosing the consumer demand on features of mobile navigation applications. Modern
consumers are eager for the applications to provide them with more vast and sophisticated
set of options than just building a shortest rout from A to B. Our goal is to analyse and
compare the market leading navigating products and to compile the number of necessary
and useful features the future product ought to possess for it to be competitive and
profitable. After we examined a set of competing products we distinguish the most popular
properties they possess. Using the « NNN-information» from several groups of experts, we
then range this properties according to their «value» to the predicted success of future
application.

C. M. Jlouenxo, T. B. IlonoBu4, A. I'. Baaabsiko

Canxm-Ilemepbypeckutl 20ocyoapcmeenHblll YHU8epcumem meieKoMMyHUKAYUuli
um. npog. M. A. bonu-bpyesuua

A. B. Makmanos

Cankm-Ilemepbypeckutl uHcmumym uHGOpMAmuKy u ademomamusayuu
Poccuiickout akaoemuu nayx

INMPUMEHEHHME METOJA PAHAOMU3UPOBAHHBIX CBOJHbIX
MOKA3ATEJIEH JIJISI TIPOTHO3UPOBAHMUS CITPOCA
HA ®YHKIIUU MOBUJIBHBIX HABUT'ATOPOB

AHHOTANUA

Temoti oannou pabomvl A618€MCs NPUMEHEHUEe Memo0d PAHOOMUSUPOBAHHBIX C800-
HbIX nokazameinetl 0 NPOSHO3UPOBAHUS CNpOoca nompebumeneli Ha QYHKYUU MOOUTbHBIX
Hasuzamopos. Cogpemennvle nompedumenu 0*CUOAOm om NPULONceHUull bonee pasHooo-
PA3HLIX HAOOPO8 YHKYULL, Hedlcelu Npocmoe NOCmpoeHue Kpamuaiiue2o nymu U3 mouxu
A 6 mouxy B. [{envio 0anHotl pabomvl A615emcs NPOAHATUUPOBAMb U CPABHUMb 8edyyue

32



12. Features in Google Maps Android Version 6.14.4 & below

[Electronic resource]. — Access mode: https://support.google.com/gmm/
answer/1645766?hl=en

13. GPS Satnav Features [Electronic resource]. — Access mode:
http://www.navmii.com/GPSNavigation/Features

14. Sygic GPS Navigation [Electronic resource]. — Access mode:

http://www.sygic.com/en/gps-navigation

15. TomTom app for Android [Electronic resource]. — Access mode:
http://www.tomtom.com/en_gb/products/your-drive/smartphone-navigation/
android/tomtom-navigation-for-android/index.jsp

16. WAZE. Outsmarting traffic, together [Electronic resource]. — Access
mode: https:// www.waze.com/

Annotation

The issue of this paper is to implement aggregated indices randomization method for
prognosing the consumer demand on features of mobile navigation applications. Modern
consumers are eager for the applications to provide them with more vast and sophisticated
set of options than just building a shortest rout from A to B. Our goal is to analyse and
compare the market leading navigating products and to compile the number of necessary
and useful features the future product ought to possess for it to be competitive and
profitable. After we examined a set of competing products we distinguish the most popular
properties they possess. Using the « NNN-information» from several groups of experts, we
then range this properties according to their «valuey» to the predicted success of future
application.

C. M. Jlouenxo, T. B. IlonoBu4, A. I'. Baaabsiko

Canxm-Ilemepbypeckutl 20cyoapcmeenHblll YHU8epcumem meieKoMMyHUKAyUuti
um. npog. M. A. bonu-bpyesuua

A. B. Makmanos
Canxm-IlemepbOypeckuil uncmunym uHgopmamuKku u agmomamuzayuu

Poccuiickoui akademuu nayx

NNPUMEHEHHME METOJA PAHAOMU3UPOBAHHBIX CBOJHbIX
MOKA3ATEJIEH JIJISI TIPOTHO3UPOBAHMUS CITPOCA
HA ®YHKIIUUN MOBUJIBHBIX HABUT'ATOPOB

AHHOTanUA

Temoti oannou pabomvl A618€MCs NPUMEHEHUEe Memo0d PAHOOMUSUPOBAHHBIX C800-
HbIX NoKasamesneil Ol NPOSHOUPOBAHUSL CNPOCa nompebumenel Ha QYHKYUU MOOUTbHBIX
Hasuecamopos. Cogpemennvle nompedumenu 0iCUOAom om NPULoNceHull bonee pasHooo-
PA3HBIX HAOOPO8 PYHKYULL, HedNHcenu npocmoe NoCmpoeHue Kpamuaiuieeo nymu u3 mouxu

32



A 6 mouky B. B cmambe npoananuzuposamnvl u cpasHeHvl gedyujue Ha PblHKe HABUSAYUOH-
Hble NpOOYKMbl U COCMABNeH HAOOP HeOOXOOUMbIX U NONE3HbIX CEOUCMS, KOMOPLIM O0I-
Jrcer obradame paspabamuvléaemviii NPOOYKM, 4moodbl ObiMb KOHKYPEHMOCNOCOOHbIM U
penmabenvuvim. Ilocne paccmompeHnust psaoa KOHKYPUPYIOWUX NPOOYKIMOS, 6blOENSI0MCs
Haubonee nonyrapHvle CEOUCMEd, KOMOpviMu oHu obnadatom. HMcnonwsys «HHH-
uHpopMayuo» om HecKOIbKUX SPYNN IKCNEPmos, dMmu CEOUCEA PAHICUPYIOMCSL 8 COOM-
8eMCMBULU C UX KYEHHOCMbIOY O NPOSHO3UPYEMO20 ycnexa 6y0yuye20 npuiodCeHus.

KiioueBble ciioBa: MoOuIbHbIE HaBUTanMoHHbIE npuiokenus, HHH-undopmarmus, sxc-
MEPTHOE OI[CHUBAHHUE.

Jouenko Cepreit MuxaiioBu4 — J0KTOp TEXHUYECKHUX HAyK, POQeccop, IPOPEKTOpP MO
HayuHOU pabore deaepabHOrO rocyAapcTBEHHOIO0 00pa30BaTEILHOTO OIOKETHOTO yupe-
XKACHHUS BbICIICro mpodeccronanpHoro obpasoanus «CaHkT-IleTepOyprckuii rocynap-
CTBEHHBI YHUBEPCUTET TeJICKOMMYHUKaU uM. pod. M. A. bonu-bpyeBuua»

Baaabiko Anapeii I'eHHaabeBUY — KaHIWAT TEXHUYECKUX HAYK, HAYaJbHUK YIIPABICHUS
OpraHu3alMi Hay4yHOW pabOTHI M MOJITOTOBKM HAy4HbIX KaJipoB denepasibHOrO rocyaap-
CTBEHHOTO 00pa30BaTEIbHOTO OIOMKETHOTO YUPEXKACHHUS BBICIIETO MPO(EeCCHOHAIBHOTO
obpa3zoBanust «CaHkT-IleTepOyprckuii rocyiapcTBEHHbI YHUBEPCUTET TEJICKOMMYHHUKa-
it um. pod. M. A. bonu-bpyesuua»

IMonoBnu Tarbsina BaagumupoBHa — acnmpanTtka, denepanibHOE rocyapcTBEeHHOE 00-
pa3oBaTeNbHOE OIOMKETHOE YUYPEXKIEHHE BBICHIET0 NPO(EeCCHOHAIBHOTO 00pa30BaHUS
«Cankr-IlerepOyprckuil rocyaapCTBEHHBIH YHUBEPCUTET TEJICKOMMYHHKALUNA HM. Ipod.
M. A. bonu-bpyesuuay, popovich-tatiana@yandex.ru

MakmanoB AHapeil BiraguMupoBHY — TOKTOp TEXHHUYECKUX Hayk, mpodeccop, Bexy-
U Hay4dHbIH COTpYyAHUK DenepaibHOro0 TroCylapCTBEHHOIO OIOKETHOIO YUpPEKICHUS
Hayku «Cankt-IleTepOyprckuii MHCTUTYT MH(pOpPMAaTUKU M aBTOMaTH3auuu Poccuiickoii
akazieMuu Hayk», makshanov(@oogis.ru.

33



country is now faced with the need to establish mechanisms for the protection
and defense of these information and telecommunication its public bodies, au-
thorities and threats related to computer systems infrastructure.

For this reason the state has decided to strengthen its capacity in safety
through the creation of a strategic committee of safety information and the
general direction of the security of information systems as systems Decree Ne
2-11-508 in 21 September 2011....

The strategic priorities are:

» Evaluation of risks to vital information systems within government,
public agencies and infrastructure;

» The protection and defense of public administration information sys-
tems, public agencies and vital infrastructure;

» Strengthening the foundations of security: legal, education, training
and research and development;

» The promotion and development of national and international coop-
eration.

For this purpose, a survey conducted by the Ministry of new technolo-
gies on a sample comprising fifty Moroccan organizations in different tissues
resulted the following:

e The interest for the development of information technology: 95 % of
organizations use the Internet and their websites can be considered a potential
impact on the image of their organizations;

e The expectations of those bodies in relation to the future national
strategy exceed more than 80 % favorable opinion.

To establish Morocco among the countries in these dynamic emerging
information technologies Morocco launched in 2009 and Morocco in 2013
Numeric strategy to retain the trust and therefore the digital cyber security ac-
companying measure to the anchor of Morocco the digital economy. For this
it is necessary to provide adequate human dimensions, legal, economic and
technological responses security needs of digital infrastructures and users to
generate economic development in all sectors of society.

L. Preparing a strategy for the security of information systems in Morocco:

To develop an approach to cybersecurity accordance with the guidelines
of the International Telecommunication Union, it is important to correctly
identify the values and assets to be protected in order to define the security
perimeter set up. This requires a global, multidisciplinary and systemic
approach to security.

Cybersecurity must understand in a comprehensive manner because it is
not enough to protect the information during transfer but also when they are
processed and stored. Security solutions to technological only cannot
compensate for a lack of consistent and rigorous management needs,
measures, procedures and security tools.
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The definition of a strategy for security of information systems through:

e Consideration of risk analysis to cyberspace in a dynamic and contin-
uous process to guide the approach recommended safety;

e Defining a Security Policy for Information Systems (PSSI) to translate
the understanding of risks and their impacts on security measures to be im-
plemented;

e The deployment of solutions able to secure computer systems and tel-
ecommunications infrastructure;

e The establishment of a process of detection and response to threats.

e The establishment of an appropriate legal framework;

e The encouragement of research and development in the field of IT se-
curity and the obligation of compliance with minimum standards;

e Awareness of all stakeholders to promote a culture of cybersecurity.

II. Strategic priorities:

In this context and in response to the urgent need for a clear strategy for
cybersecurity four strategic areas have been identified, namely:

o Assessment of risks to information systems within administration
information systems, public agency and vital infrastructure;

e The protection and defense of public administration information
systems, public agencies and vital infrastructure;

o Strengthening the foundations of security: Legal, Advocacy, Training
and Research & Development;

e The promotion and development of national and international
cooperation.

To assess the risks to information systems and before putting in place
preventive safety measures must conduct a risk analysis to estimate potential
losses related to a failure of availability , integrity or yet data confidentiality
without losing sight that the main impact is often the loss of reputation and
trust in the entity. So the consistent implementation and effective security
systems within the state requires the adoption of risk analysis , policies and
security standards, consistent and appropriate to the context methods. The
organizational security measures and techniques described in these policies
and standards must be applied by different authorities, public administration
and vital infrastructure.

Risk assessment is a prerequisite for the development of guidelines and
the definition of the axes of efforts to help managers at all levels to protect
their information systems.

This axis will be implemented in two programs:

» Develop plans for assessing risks and threats:

e Define a grid for assessing the degree of criticality of SI
administrations, public organism and vital infrastructure;
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o Identify, classify and identify SI administrations , public
organizations and vital infrastructure;

e Periodically assess the level of risk to the SI administrations , public
organizations and vital infrastructure;

o Assess risk management plans adopted by governments,
government agencies and vital infrastructure;

e Identify SI administrations and public organizations to be
supervised by the maCERT (Moroccan intelligence center, detection and
response to cyber-attacks).

» Develop tools to support decision making:

e Conduct surveys to collect technical and procedural related to IT
security legal orders data;

e Produce statistical data and monitoring indicators;

¢ Ensure technological, legal and regulatory.

For the protection and defense of public administration information
systems, public agencies and vital infrastructure. Information systems require
tangible and intangible protection against all types of threats. However, it is
based on the observation that no information system, regardless of its level of
protection is not completely secure. Therefore, it is necessary to have
sufficient capacity to detect intrusions and to respond in the event of incident
detection, to deal effectively and quickly restore the operability of systems
affected.

This axis will be implemented in three programs:

» Development of benchmarks and national standards:

o Identify standards and best security practices information
technology;

e Define Policy Security Information Systems ( PSSI ) national
benefit of administrations, public organizations and vital infrastructure;

e Develop guidelines and standards for implementing security
policies of specific information systems.

» Strengthen IT security administrations, public institutions and
infrastructure of vital importance:

e Ensure the implementation of the ISSP;

e Study the feasibility and initiate the gradual establishment of a
network of inter secure transmission;

e Involve operators and Internet service providers in the security of
information systems;

e Encourage governments, government agencies and infrastructure
vital to be audited to be certified ISO 27001 or equivalent.

» Strengthening structures for monitoring, detection and response to
cyber incidents:
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e Strengthen the capacity of maCERT to provide key services and
integrate the many stakeholders in accordance with international standards;

e Encourage governments, public organizations infrastructure of vital
importance in terms of the scope of their SI to have focal points or to set up
centers of Operational Security of Information Systems;

e Formalize and implement mechanisms for the exchange of
information relating to the processing of alerts and incidents between
maCERT and stakeholders.

For strengthening the foundations of security: Legal, Awareness,
Training, and Research & Development, it is therefore important to regularly
check whether the existing legal bases are still appropriate. The need for legal
monitoring result, moreover, the trans boundary nature of the crime which
undermines, to some extent, the principle of the territorial application of the
rules Disclaimer. It is also important to develop education programs and
specific training in IT security. Managers should be able to acquire the skills
necessary to participate actively in understanding and solving cyber threats.

Research and development must provide acceptable autonomy and
contribute to an in-depth security information systems. In this wake, the
technology forefront and whose control is crucial rest those operating systems
and cryptography.

This axis will be implemented in four programs:

» Strengthen the legal framework to create digital trust:

e Upgrade the legal and regulatory framework to take into account
the specific requirements of the IT security including those relating to the
provision of electronic certification and cryptography;

e Consider recommendations from regional and international
institutions for possible application in the national regulations.

» Identify and organize training programs for technical and legal issues
posed by cybersecurity:

e Define Profiles adequate competence in the field of cybersecurity;

e Stop training programs in cybersecurity and ensure their
implementation;

e Promote the development and distribution of educational materials.

» Awareness on cyber ethics and the threats and risks to the security of
information systems:

e Implement programs to raise awareness of security of information
systems;

e Educate the population including children and individual users on
cyber ethics and the threats and risks to the security of information systems.

» Support research and development of products for the security of
national information systems to ensure the scientific and technical autonomy:
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e Encourage the development of national solutions in the field of
computer security;

e Identify academic research in the field of security of information
systems and monitor their evolution;

¢ [dentify national and international experts who could assist to solve
problems cyber security.

For the promotion and development of national and international
cooperation. The need for cooperation either on the national or international
level due to the global nature essence of communication networks. At the
national level, cooperation and effective interaction between all stakeholders
1s necessary to have a coherent strategy.

At the international level, the dialogue on cybersecurity should promote
the exchange of experience, identification and application of rules and com-
patible standards.

This axis will be implemented in two programs:

» ldentify themes and cooperation mechanisms:

e Identify programs and areas of cooperation;

e Explore opportunities for cooperation with academia, regulators,
private sector, etc. . . ;

¢ Identify and establish mechanisms and modalities of cooperation.

» Develop partnerships and implement:

e Develop partnerships with stakeholders identified in the field of
security of information systems;
e Implement and evaluate programs of cooperation.

This strategy sets out the broad lines of the programs and projects that
will be launched. It will be broken down into operational action plans. These
plans must describe the program for each concrete implementation according
to a determined while specifying the actors to contribute to their achievement
by quantified objectives schedule measures.

To create favorable conditions for the implementation of operational
action plans conditions, involved in the development of the National Cyber
Security Strategy will be involved in the definition of these plans while
paying special attention to their needs, priorities and constraints.

This strategy will be periodically revised to be adapted, where necessary,
new realities and requirements.

Annotation

This article describes the strategic directions of the state in terms of the security of
information systems for the protection of information, integrity and continuity of the opera-
tion of information systems vital infrastructure following a training seminar organized by
the Administration of National Defence 16 to 19 September 2013 for the benefit of those
responsible for the security of information
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Canxkm-Ilemepoypeckuii 20cyoapcmeenHblll YHUsepcumenm meieKoMMyHUKayui
um. npog. M. A. bonu-bpyesuua

CTPATEIus1 UHOOPMAIIMOHHOMN BE3OIMMACHOCTHU
TEJEKOMMYHUKAIIMOHHbBIX CUCTEM MAPOKKO

AHHOTAUA
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KawueBble cioBa: 06e30MacHOCTh B KHOEPIPOCTPAHCTBE, MOJIUTHKA O€301MaCHOCTH WH-
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u(poBOE JIOBEPHE.
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N. J1. Jlerenko, E. M. I'epacumoBa

Canxm-Ilemepbypeckuii 20cy0apcmeeHHblll YHUSepcumem meneKOMMYHUKAYUL
um. npog. M. A. bonu-bpyesuua

HEYETKASA MOZJAEJIb YIIPABJIEHUA JOCTYIIOM
K PECYPCAM IPOT'PAMMHO-KOH®UI'YPUPYEMBIX CETEHN
HA OCHOBE OIIEHKH PUCKOB

XpaumeHue  OAGHHBIX,  YNpaeieHue  OOCMYNOM,  OYEHKA  PUCKA,  NPOSPAMMHO-
KOHGhuzypupyemvie cemu.

BBenenue

[Iporpammuo-kordurypupyemsie cetu (ITIKC) otnugaroTcst oT Tpaauim-
OHHBIX CETEBBIX MH(PACTPYKTYp 3a CUET CYIIECTBEHHOTO IMEPEOCMBICICHUS
OTHOIIIEHUI MEXJy YpPOBHEM JIaHHBIX W YPOBHEM YIIPABIICHUS CETEBOTO
ycTtporictBa. Hambonee pacmpoctpanenasiM mpoTokosiom st [TIKC ceitgac
sBiasiercsa npotokona OpenFlow (OF). Ins coBpeMEHHBIX CeTed, B KOTOPBIX
BC€ yallle BCTAIOT 3374 BUPTyaIM3allMd U JUHAMUYECKOTO MepeHoca cere-
BBIX MpuWIokeHuu, mporokosl OpenFlow MoxeT mpeaioxKuTh TMOKOCTh, He-
00X0UMYIO JJISI AMHAMUYECKOTO CETEBOTO aJIMUHUCTPUPOBAHUS, BBIXO/IAIIE-
ro 3a paMKu TpaauuuoHHbIX ceTeil. B OpenFlow npasuia moToka onpenens-
10T 0a30BbIE€ MHCTPYKIIMH, KOTOPBIE PETYIUPYIOT, IEPECHIIKY, I3BMEHEHHUE UITU
yAalleHue KaXJI0To makera, KoTopbli nmonaaaer B OF-kommyTatop. YpoBeHb
yIpPAaBJICHHUS] B KOMMYTaTOpE YIPOIIEH, KOMMYTAaTOP TOJILKO NE€pelaeT CTaTh-
CTUKYy U oOOpaiaercs 3a HOBBIMH TIPaBWJIIAMH TIOTOKOB K BHEIIHEMY
OpenFlow konTponepy.

B wumepapxum OpenFlow kontpomnep Haxomutcs Bbime OF-
KOMMYTAaTOpPOB, OOBIYHO pealu3yeMblXx Ha 0oJiee JeneBoM 000pYyJAOBaHUMU.
KoHnTtposiep conepKuT J0TUKY onpeiesieHusi, OOHOBIICHUS U alalTalluu Mpa-
BWJI NTOTOKOB. KOHTpoOsiep MOKeT B3aUMOJIEUCTBOBATh C HECKOJIBKUMHU KOM-
MyTaTOpamMu OJHOBPEMEHHO, OH MOXET pacIpeeIuTh Ha0Op COTJIaCOBAHHBIX
paBUI MOTOKOB Yepe3 KOMMYTATOPHI JJIs MPSAMOU MapIIPyTU3ALUU WIH OIl-
TUMH3UPOBATh TYHHEIUPOBAHKUE, YTO MO3BOJISET 3HAUUTEIIBHO MOBBICUTH A(-
(EeKTUBHOCTh TPAHCHOPTHBIX MOTOKOB. KOHTposiep Takxke NperocTaBiseT
nporpamMubiii uaTepdeiic (API), mo3Bonstomuii paspadbareiBath OpenFlow
MPUIOKEHUS, KOTOPbIE PEaTU3YIOT JIOTHUKY, HEOOXOAUMYI0, YTOOBI chopmy-
JUpoBaTh MpaBuia nmotokoB. [Iporokon OpenFlow mpeanaraer mis uccneno-
BaTeseil OeCIpereICHTHBI KOHTPOJIb HaJl CETHIO M OMPEEISIET SANHYI0 TOY-
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Ky YIIpaBJICHUs] MapHIpyTU3alMed MOTOKOB JAHHBIX JJISI MHOKECTBA KOMMY-
TaTOPOB B CETH.

OpenFlow npunoxeHuss MOTYT PEaJM30BbIBATH CIOKHYIO JIOTHKY pas-
JUYHBIX COCTOSIHUN TOTOKOB, HANpuUMeEp, JJsi oOecreueHuss KOMIUIeKca Ka-
PAHTUHHBIX MPOIEAYD, WIH MEePEeHANpPaBICHUs PUCKOBAHHBIX CETEBBIX MOTO-
KOB JUIsl MX CIIEUATU3UPOBAHHON 00pabOTKH.

AKTyaJIbHbI€ BONPOCHI YIIPABJIEHUS JOCTYNOM K IaHHBIM

HoBbie BO3MOXXHOCTH MPOTPaMMHO-KOH(PUTYPUPYEMBIX CETEH OTKPHI-
BAIOT MYTH PEIICHUS aKTyaJIbHBIX MPOOJEM yMpaBlIeHUS JOCTYIOM K JIaH-
HBIM, pEIICHUE KOTOPBIX ObUIO KpalHEe 3aTPyJAHHUTEIHLHO B CETAX C TPaJIUIIN-
OHHOM apXHUTEKTYPOM.

Heobxooumocmov 6 Ounamuuecxom ynpasieHuu npasamu O00CMynd K
OaHHBIM U pecypcam cemu

K coBpeMEHHBIM CeTsSM MOAKIIOYACTCS MHOKECTBO Pa3HOPOIHBIX IMOJTb-
30BaTeIC M Y9acTO BO3HHUKAIOT COOBITHS, KOTJa HEOOXOAUMO AUHAMHYCCKHU
U3MEHHTH IpaBa JOCTyNa K JaHHBIM U pecypcaMm CeTH, B OTBET Ha ATH COOBbI-
tus. Hanpumep, cutyaius korga ¢haipBos 0OHAPYKUBAET, UTO XOCT 3apPaKeH
BUPYCOM; €CJIM 3TO KOMIIBIOTEpP «TOCTSH» TO €r0 MOXKHO MPOCTO 3a0JIOKUPO-
BaTh, OJHAKO €CJIM 3TO KOMITBIOTEP JAMPEKTOpa TO TPeOYyrOTCS apyrue Oolee
TUOKWE PeIIeHHUS.

Peanuzayus cnosxcnvix cyenapues mpebyem uacmozo usMeHeHus: HU3Ko-
VPOBHEBBIX NAPAMEMPO8 cemu

B cetn mpennpusTHs MOCTOSHHO PETUCTPUPYIOTCS «TOCTH», KOTOPBHIM
HYKEH JIOCTYII K ONPEACIICHHBIM pecypcam, Wil COTPYIHUKH MOTYT UCTIOJb-
30BaTh HECKOJBKO YCTPOUCTB (HOYTOYK, TUIAHIIET, CMapTQOH), IepeMemaTh-
Cs1 TIO TIPENIPUATHIO, 3alpaliuBaTh Pa3IUIHBIC PECYPCHI CETH, HAIPUMED IS
BBITIOJTHEHUS CPOYHBIX MOPYUYEHUH, BCE ATO 3HAYMTEIBHO YCIOXKHICT YIIpaB-
JICHUE CEThI0 U TPeOyeT MOCTOSHHOTO M3MEHEHHUS HU3KOYPOBHEBBIX KOH(U-
rypauum.

Opeanusayus xpaweHus u 00CMyna K OAHHLIM Ol MHOMCECmed 6J1d-
oenvyes u noabzosamerei

Hanbosnee 3KOHOMUYECKH BBITOAHBIN M THOKHIA CIIOCO0 XpaHEeHHs 00JIb-
moro o0beMa JMaHHBIX ATO OOJavHbIe XpaHWIHINA. Tpedyercs oOecrneyuTh
HAZCKHBIA ¥ d(PPEKTUBHBIM MEXaHU3M XPAHEHHS, NOCTYNa W YIPaBICHUS
JTaHHBIMH B ceTd. OCHOBHBIMU CJIOKHOCTSIMU B TAHHOW 00JIACTH SIBIISIETCS TO,
YTO WMEETCS MHOXKECTBO BJIAJCIBIICB JaHHBIX (PECYpCOB) U MHOXKECTBO
MOJIB30BATEIICH, KOTOPHIE TODKHBI UMETh Pa3IMYHbIC MpaBa JOCTYIA U OBITh
HAJC)KHO U30JIMPOBAHEI IPYT OT JAPYTa, a TaK ke TO, YTO JaHHBbIC (PU3UICCKU
pacmpeieneHsbl.
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Monaean A0CTYIIA U XPpAaHCHUSA TaHHBIX

B nocnennee Bpems kak OTBET Ha HEOOXOAUMOCTh TMHAMUYECKOM ajan-
TalMU MOJUTHUK JOCTYyNa B 3aBUCUMOCTU OT IKCIUTYaTallMOHHBIX HYXJ U Te-
Kylield OOCTaHOBKH, IMOSBUJIMCh MOJICTH YIIPaBJICHUsI JOCTYIIOM Ha OCHOBE
orneHku pucka [1]. HecmoTps Ha TO, 4TO MOAOOHBICE MOJEIU JOCTATOYHO
CJIO’KHBI C TOYKM 3pEHHS OOJIBIIOro 4Yuciia MpaBU U NapaMeTpOB, KOTOPHIC
UX OINPEIEISAIOT, THOKOCTh TPOTrPaMMHO-KOH(PUTYPUPYEMBIX CETEH OTKphIBA-
€T BO3MOHOCTH UX MPAKTUUECKON peaan3ariu.

[Ipennaraemas B 1aHHOW paboTe MOJCIH OCHOBBIBACTCS HA TOM, YTO B
MPOLIECCE MPUHATUH PEIICHUN NMPU YIPABICHUU JOCTYIIOM €CTh HEKOTOPHIE
CTEIEeHHU HEOMPEACICHHOCTH U PUCKU U JIOJKHA ObITh BO3MOKHOCTD ajamnTa-
UM K TaKUM puckam. PaccmaTpuBaemMasi MOJI€lib, IMO3BOJISIET pa3peliaTh puc-
KOBaHHBIE MTOTOKU WH(OPMAITUHU TIPH YCIOBUH, YTO PUCK MOXKET OBITh BBIUKC-
JIEH U KOHTPOJIUPYETCS, MPUHIUI MOSICHEH HA PUCYHKE 1.

LUKAJIA PUCKA

BepxHAA rpaHuua

PA3PELLUNTD
C Mepamu
Nno CMArYeHuto
nocnepcTsum

Puc. 1. AnantuBHOe yripaBieHue JO0CTYIOM

HuKHAA rpaHuua

Jis XpaHeHUs] JaHHBIX MpeaiaraeTcs HCIOIb30BaTh HMU(PPOBaHUE HA
OCHOBE aTpUOYyTOB, TaK KaK TaKOW CIOCOO XpaHEHHsI TaHHBIX XOPOIIO OTpa-
KaeT MPeAI0KEHHYI0 MOJISNb YIIPaBIECHUS JOCTYIIOM Ha 00JIaCTh JaHHBIX [2].
[IudpoBanue Ha OCHOBE aTPUOYTOB — 3TO Pa3HOBUAHOCTH AITOPUTMOB HIU(-
POBaAHUS C OTKPBHITHIM KJIIOYOM, B KOTOPBIX 3aKPBITHIN KIIIOY, TPUMEHIEMBIH
MOJIb30BaTENIeM JIJIsl paciii(PpoBaHUs JAHHBIX, 3aBUCUT OT HEKOTOPBIX aTpHU-
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OyTOB T0JIb30BaTENA (HAIpUMEp, JTOJDKHOCTH, MECTa JKUTEJIhCTBA, TUIA YUET-
HOM 3aIliCH).

B cxeme mmdpoBaHuMs ydacTBYIOT BIIajeiel] JaHHBIX (TIepeaaroIIuii
JAHHBIE), MMOJIb30BaTENh (IPUHUMAIOIINNA JaHHBIE) U TPEThS CTOpOHA (JOBe-
PEHHBIN LEHTP), Ybsl POJIb 3aKIJIIOYAETCS B TOM, YTOOBI T€HEPUPOBATH KITIOYH
JUTS TIU(POBAHMS U PACIIMPOBAHUSA IAHHBIX BJIaJIENIblIaMU TAHHBIX U TOJIb30-
BaTEJISIMU.

Kitoun (B 4aCTHOCTH, OTKPBITBIM KJIIOU U YHUBEPCAJIbHBIN KJIIOY) TeHe-
PUPYIOTCS TIO YCTAaHOBJICHHOMY MOJIHOMY Habopy atpuOyToB. Eciiu k cucteme
MPUCOEUHUTCS TI0JIb30BaTENIb C HOBBIM aTpuOyTOoM, aTpuOyT OymeT mo0aB-
JIeH K Ha0Opy, a OTKPBITHIA U YHUBEPCATBHBIN KIIIOUN OYIyT CTeHEPUPOBAHBI
3aHOBO.

Branenen nanubpix mmdpyeT JaHHBIE IPU MIOMOIIH OTKPBITOTO KJIH0Ya U
HEKOTOPOro Habopa aTpulyToB.

[Tonw3oBaTenb MOXKET pacmiMdpoBaTh JaHHBIE MPU MOMOIIU COOCTBEH-
HOTO 3aKpPBITOTO KJII0Ya, KOTOPBIM OH IOJy4aeT OT JOBEPEHHOTO IICHTPA.
[TpoBepsieTcst COOTBETCTBUE MEXKIY aTpuOyTaMu, KOTOPbIE COCTaBISIOT 3a-
KPBITBIN KITIOU MOJIb30BATEINS, U aTpUOyTaMU 3alIM(PPOBAHHBIX TAHHBIX.

Mopesn ynpaBJieHHs1 JOCTYIIOM HA OCHOBE OLIEHKH pHCKa

OCHOBHOM acCIeKT MpeajiaraéMoil HEeYETKOM MOJEIU 3TO MPUHSTHUE pe-
IIEHUS YIIPABJICHUS JIOCTYIIOM, OCHOBAHHBIE HAa BOCHPHUATHU YPOBHS MOTEH-
UAJIIBHOTO PHCKA, CBSI3aHHOIO C 3alpolleHHBbIM JoctynoMm [3]. Bwmecrto
OOBIYHOTO KECTKOTO PEIHICHUSI «Pa3PEIINThy WIH «3aMPETUTHY, PEIICHUS O
NPEAOCTaBICHUHU I0CTYIIa OT HEUETKON MOJIEIU OyAeT «pa3pelinuThy, «3ampe-
TUTbBY, WU «Pa3pelInuThb, HO C ONMPEACICHHBIMU MEpaMH CHUKEHUS PUCKA, KO-
TOpbIe OYyAyT MPUHSATHI IJi1 OTpaHUYEHUs J0CcTynay. UeM OoJibllie pUCK, TEM
O0JIBIIIE MEp IO €r0 CMITUYCHHUIO HYKHO IPUMEHUTbD.

PaccmoTpum MeTOJ anmpoKCHMMAIIMU PUCKA U TPUHATHUS PEIICHUS O
MPEOCTABICHUHN JIOCTYIIa B COOTBETCTBUU C TIPEIIOKEHHOM MOJICIIbIO, OJIOK-
cXxeMa KOTOpPOTo M300pakeHa Ha PUCYHKE 2.
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OnpenenuTb dyHKLUMK OnpenenuTb acnekTbl,
NPUHAANEXHOCTM Croco6CTBYtOLUME PUCKY
JocTyna noTpebHocTH
cybbekTa cybbekTa u Di... Dn OnpeaenvTs
N LUEHHOCTH peneBaHTHOCTU Ha6gp Mep 1o
obbekTa obbekTa y [lns KaXKAOro acnekTa,
CMSIFYEHNIO
onpeaenuTb opmyny HOCNEenCTBUA
LN BbIMUCIIEHUS] MHAEKCA
RI mi... Mnp
sl, of sm, om
A\ 4 Y A 4 V} A 4
KOnpe,qenMTb dopmyny M\ / OnpepennTtb XecTkue \ / BbibpaTb Habop mep \
TpaHcdopMMpoBaTb rpaHuLpbl U MArkue NyTEM CPaBHEHUSI UX
MHAEKC puUcka rpaHuubl, YTObbI a(pDeKTUBHOCTY,
B BEPOSITHOCTb onpeaenvTb AvanasoH yTObbI ONpeaennUTbL
HEeCaHKLIMOHUPOBAHHOMO [ANs A4OCTYMa C NOMOLLBIO puCK nocne
pacKpbITHSI Mep N0 CMArYEHUIo NPUMEHEHUS Mep
\ ) K nocneacTeumn ) \ J
Pi, Pz HB, LB em
A A 4 A

Onpenenutb Npeobpas3oBaHust
ANst 06beAMHEHNS BEPOSITHOCTEN

MpUMeHUTb Mepsbl
Mo CMSITYEHUIO
nocneacTeui

em(RI)

Pewenne l

Ds ... Dn acnekTbl, CNOCOBCTBYIOLNE PUCKY

RI ¢opMyna nHaekca pmcka

HB xecCTkne BepxHue n LB HWxHUe rpaHnubl (Mexay fuzzy)

Mi... My KOMMNSIEKC MEP ANS CHMKEHUS pUCKa

én 3(pdeKTNBHOCTb Mep

S/ pUCK packpbITUS MHOPMaLMK CyEbEKTOM, KOTOPbIN XxapakTepusyeT ero HaaexHocTb (fuzzy)

0/ ypoBeHb «UYyBCTBUTENBHOCTM» 06BbEKTA KOTOPbIN YKa3biBAET €ro LEHHOCTb (fuzzy)
sm noTpebHocTb cybbekTa B MHPOPMaLUMM N3 KaTeropmm

om COOTBETCTBUE (peneBaHTHOCTb) 06beKTa K KaTeropmm

P1 BEpPOATHOCTb TOMO, YTO CYOBLEKT AOMYCTUT yTEUKY MHGpOpMaLUn 310HaMepPEHHO

P2 BEpOATHOCTb C/Ty4aHOrO PacKpbiTUs, HE3ABMCUMO OT HaMepeHUi cybbekTa

Puc. 2. CtpykrypHO-nIapameTpuieckas MoJielb

Ha ocHOBE 3KCIEPTHBIX OLICHOK ONPEAEIAIOT UCXOAHBIE TapaMeTPhl IS
(GYHKIIMOHUPOBAaHUA MOJENH. VICXONHBIMH JaHHBIMHU SBISIOTCS: ACHEKTHI,
BIUSIONIME HA O€30MaCHOCTh, (PYHKUUU MPUHAIIEKHOCTU IJId CyOBEKTOB U
00BEKTOB, a TaK € MEpPHI [0 CMATUYECHUIO MOCIEACTBUH.

Ha ocHOBe MCXOAHBIX AAHHBIX JJI KaXJOTrO MapameTpa, CrocoOCTBYIO-
IIEr0 PUCKY, ONpPEnesitoT (PopMyily, KOTOpas BBIYMCISIET MHJIEKChl PUCKa
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(RI), xoTOpBIE COU3MEPUMBI ¢ UHTyULIMEN (OOJIBIINI MHACKC YKa3bIBAET BbI-
COKHMH IIaHC HECAHKIIMOHUPOBAHHOTO pa3rialleHus).

Hanpumep, onpenenum Gopmyity uisi BBIUUCIEHUS MHIEKCA pUCKA OT
ysI3BUMOCTH. {7151 mHDOpPMAIIMOHHOTO MOTOKA MHJIEKC PUCKA OT YPOBHS Ys3-
BUMOCTH O0BEKTa K YPOBHIO JOCTyIa CyOBEKTa MOKET ObITh ONpPEJEIICH TaK,
YTO MHJEKC YBEITUYMBAETCS, KOTJ]a YBEITUYMBACTCSI YPOBEHD YSI3BUMOCTH UIIU
KOrjJja YMEHbIIAeTCs ypoBeHb Aocrtymna. Jlnanazon wuHaekca pucka (0, +o0).
Wunexkc pucka Bcerna 0ouibliie HYJs, 9TOOBI OTPAa3uTh TOT (akT, YTO BCETa
€CTh OIPECIICHHBIN PUCK, KaKUM OBl MaJIbIM OH HE OBLI.

Ponp mHaekca He orpaHHUYeHA TeM, YTOOBI 00eCIeunTh 00JIee BBHICOKYIO
TOYHOCTb OIIPENENICHUs YPOBHS pUCKA. MIHIEKCHI prUCKa OTHOCUTEIbHBI METO-
naM u3MepeHuil pucka. YToObl caenaTh WX MOJIE3HBIMH, OHHU JOJDKHBI OBITh
OTKaJIMOpOBaHBI.

st kaka0ro acrekTa, OnpeAesitoT Apyryro (GopmMymny mis npeoOpaso-
BaHUS MHJEKCA PUCKA B BEPOSTHOCTh HECAHKIIMOHUPOBAHHOIO Pa3IJIalliCHUs.
®dopmynia 0KHA ObITh MOHOTOHHO BO3PACTAIONIEH MO OTHOIIEHHUIO K WH-
nekcy pucka. JKemarenbHo, yToObI (pOopMylia BKIItOUajga B ce0si HacTpamBae-
MbI€ TTapaMeTPbl, TAK YTOOBI OHU MOTJIU OBITh JOPAOOTaHbI JIJIs AMIIPOKCHUMA-
MU CTATUCTUKU WUIW UHTYUIMH. JTa (opMmysa U KaauOpoBKa OTOOpakaer
BEPOSITHOCTHBIM IMPOLIECC, KOTOPBII XapaKTEpPHU3yeT UHAECKC pUCKA B KAYECTBE
BXOJIHBIX JAaHHBIX U TIPOU3BOJUT JIOTHUECKHUI BBIBOJI, YTOOBI yKa3aTh, IPOUC-
XOJIUT JIW HECAHKIMOHUPOBAHHOE PACKPBITHE.

JIJ1s1 M”HAEKCOB PUCKA BCEX ACIEKTOB PACCUMTHIBAIOT, )KECTKUE BEPXHUE
(HB) n awxuue rpanuisl (LB), TakuM oOpa3oM 3HA4YeHHS pUCKa Bbiie HB
SBIICTCS HEMPUEMJIIEMBIM, 3aIIPOC Ha IOCTYI OyJEeT OTKIOHEH; PUCK HIKEe LB
SABJSAETCA NMPUEMIIEMBbIM. 3HA4€HUsI B AuanasoHe ot HB u LB aBnsaiorcs ane-
MEHTOM I'MOKOCTH HEYETKON MOJIEIH.

JI1st KaXKI0ro acneKkTa, ONpeaesiioT KOMIUIEKC MEpP ISl CHUXKEHUS pUC-
Ka m 1 uX 3PQPEKTUBHOCTD €. i OueHKH 3 (HEKTUBHOCTH MEPBI PACCUUTHI-
BAIOT BEPOSATHOCTH C YYETOM MPUHATHIX Mep KaK GyHKLUIO OT R/.

JInst IpUHATHA pelieHus] OnpenenuM Ipeodpa3zoBaHus, 4ToObl 00beIu-
HUTBH BEPOSITHOCTU JIJISl Pa3HBIX acleKTOB M mapameTpoB. Ha ocHoBe BbIumMC-
JICHHOW OOBEAMHEHHOW BEPOSTHOCTH BBIUUCIUM pHUCK. [IpeamoututensHO,
yTOOBI MPeoOpa3oBaHus BKIIOYAIU B CeOs HaCTpauBaeMble MapaMeTphl IS
0osee TouHON 00pabOTKM B COOTBETCTBUU C pealbHOM cuTyanuei. bonee mo-
npobHast HGOpMAIUsS O BEPOSITHOCTH M MaTEeMAaTHUYECKUX MPEeoOpa3OBaHUAX
IPUBEECHA HIDKE.

Mamemamuueckuii annapam HeyemKou MHO20YPOBHEBOU MOOe U

MmuoroypoBHeBasi ManjgatHass mojenb [4] bemna-Jla [lagyna moxet
OBITh MPEACTABJICHA KaK OLIEHKA TAaKOM BEPOSTHOCTH P OT JBYX HE3aBHUCHUMBIX
BEepOsITHOCTEH, P1 U P2, U KOMOMHAIIUU HX.
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P 0, ypoBeHb AOIycKa OOBEKTa > YpOBHS YA3BUMOCTU CYOBEKTa
1 et
1, wHaue

0, Habop kareropwii 00beKTa DO HaOOpa KaTEropHuil CyOheKTa

1, unaue
P=PR+ P,-PP,

Heuerkas moxaens ompeaenseT P Kak BEPOSATHOCTb TOTO, YTO CYOBEKT
(TonB30BaTeNh) AOMYCTUT YTEUKY MH(OpMAIMK 3TOHAMEpPEeHHO u P> kKak Be-
POSITHOCTh CITY4alHOTO PACKPBITHS, HE3aBHCHMO OT HaMEpeHUU CyOBeKTa.
Monens onenuBaeT P 1 P2, HO OHM OOJIbIlIe HE SBJISIOTCS KECTKUMH. TakuM
oOpazoMm, Heuerkas monens MLS omnpezensier KoIM4ecTBO pHUCKa, KOTOPBIN
ABigeTcss mpobiemol npocroi Moaenu bemna-Jla [lagyna; »To cBOICTBO
OMpeeIIsieT, K 4YeMy CYOBEKT HE MOXKET MOJYYHUTh JOCTYI, YTOOBI MPEa0T-
BpaTUTh HEpA3pEILIEHHOE pa3rianieHue nHHopMalu cyObeKTOM.

CymecTByIOT pa3JIMuHbIE MOAXO0Abl K KOJMYECTBEHHON OLEHKE PUCKOB,
peneBaHTHBIE JIJIsi COOTBETCTBYIOIIMX 00JacTEN TPUMEHEHUSI.

XOTsl eCTh MHOT'O Pa3jIM4HbIX cr1oco00B pacuera P u P2, BbiOepeM cur-
MOBUJHYIO (DYHKITHIO JIJIsi TOTO, YTOOBI MPOBECTH Mapajuieib CO CTyNeHYaTON
dbyHKIIHEH MOEIM MHOTOYPOBHEBOTO JIOCTYTIA.

P onpenensercs kak:

p_ 1
" 1+ exp((=k) - (RI —mid))’

RI(sl,ol)=(a """)/(m—-ol),

rje, napamerp mid siBiseTcs 3HaueHueM R/ nipu P = 0,5; napametp k omnpe-
JIEJISIET MaJCHUE KPUBOM P1.

P> onpenensiercst uepe3 We. — rOTOBHOCTb NPUHATH PACKPBITUE JJIsI KaTe-
ropuu C,

WI, =(b""""Y/(m_, —sm),

max

.- 1 -
1+exp((=k")-(WI, —mid"))

Ecimu P. 0603HayaeT BEPOATHOCTh HEMPEAHAMEPEHHOTO PACKPBITHS IS
kareropuu C, TO

P, = Maximum {P.(1-W,)}.
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q)aKTOpLI, onpeacasironme pucK 1 Me€phbI 1Mo €ro CHUKCHHU10

OcHoBHBIE (DAKTOPBI, ONPENETAIONINE PUCK HEMPABOMEPHOTO MCIOJbB30-
BaHUs MH(OpMALUH, a TaK K€ (PaKTOPbI ONPEAEIISIONIe MOTPEOHOCTh CyOb-
eKkTa (MoJIb30BaTels) B JOCTYIIE K HH(DOPMAIIMH:

® CTerneHb JOBEpHUsl K TOJIb30BaTel0 (YPOBEHb JIOMyCKa CyObeKTa),
IIEHHOCTHh MH(POpPMAITHH (CEKPETHOCTH),

POJIb MOJIB30BATENS], IOJKHOCTD,

KPUTUYHOCTh UHPOPMALIUU JIJIST POJIH,

WCTOPHSA OCTYIIA MTOJIb30BATENS,

HAJINYHUE YA3BUMOCTEH B cCTEME (OTKPBIThIE TOPTHI, BUPYCHI),
TeKyIasi 00CTaHOBKa (CUTyaLusl).

OnuieM oO1ue Mephl O CHIKEHHIO pucka [S5]. XoTs Habop mep aiis
CHUKEHUSI pUCKAa CHJIBHO 3aBUCAT OT KOHKPETHOM CUTyalluu U CLEHAPUS HC-
MOJIb30BaHUs, HEKOTOPBIE MOJXOJbI, KOTOPbIE MOTYT OBITh NPUMEHHMBI
BKJIFOYAIOT B CeOs:

e cucTeMbl OOHapyXeHHs U mpefoTBpamienus Bropxkenuit (IDS / IPS):
NPUMEHEHUE PEIIEHUII PacCMOTPEHHBIX B [6] M [7] MO3BOJIIET BO MHOTHMX
CIIy4asiX 3HaYUTEIbHO CHU3HUTH PHUCK;

® OrpaHMYEHHUE CKOPOCTU: OIPAaHUYEHUE CKOPOCTH, C KOTOPOU CYOBEKT
MOKET MOJy4aTh UHPOPMALIUIO JJI OTPAHUYEHUS BEJIMUYMHBI TOTEHIIMAIbHON
yTeuKku HHPOPMAIINH;

® pPEBM3US BO BpEMs U IOCIE TOCTyna. AyJIUT MOXKET BKJIIOYATh B CeO:
BUJIbl aKTUBHOCTH (JEATEIBHOCTU CyObBEKTa), MmapaMeTpbl U aTpUOYyThI 3TOM
NesITeIbHOCTH, OLIEHKa BPEMEHHBIX apaMeTPOB AESITEbHOCTH U T. 11.;

® yMEHBIIEHUE MpaB JOCTyIa cyObeKTa mocie noctymna. Takum oOpa-
30M, JOCTYIl MPEAOCTABIIAETCS Pa30BO, 0€3 BO3MOKHOCTU MOIYYUTh CBSI3aH-
HbIE MaTepuaJbl;

® yMEHBIIEHUE MpaB JOCTyIa CyObEeKTa IMOCIE MOJYyUYEeHUs JTOCTATOYHO
OO0JIBIIOr0 KOJUYECTBA LIEHHOW MH(GOpMAIMU. DTO 03HAYAET, YTO €CJIU CyOb-
eKT 3HaeT CIMIIKOM MHOT'O, TO OH CTAHOBHUTCS MOTEHIMAIBHO CIa00i TOUKOM
U, CIIeJIOBATEIbHO, HE0OX0MM 00Jiee BBICOKUI YPOBEHD MPETOCTOPOKHOCTH.

3akJIroueHue

Takum o6pa3om, pa3BUTHE MPOTrPaMMHO-KOH(PUTYPHUPYEMBIX CETed OT-
KpPBIBAa€T BO3MOXKHOCTH i 3(P(EKTUBHON peanu3aluy, OCHOBAaHHOW Ha
OLIEHKE PHCKa HEYETKOM MOJEeNH ynpasieHus nocrynom. llpemnoxennoe pe-
HIEHHE TT03BOJISIET 00€CTIEUYNTh HAJIEKHBIN U 3()(PEKTUBHBI MEXAHU3M XpaHe-
HUS, JOCTyINa W YOPABJICHHS AAHHBIMU M PECYpCAMH CETH JJII MHOXECTBA
M0JIb30BATENIeH B TIMHAMUYECKH MEHSIOLIUXCS YCIOBUSX.
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AHHOTauA
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cypcam cemu u XpaneHusi OAHHbIX, Kpome mMo20 pacCMOMpPeHbl HOBble 803MONCHOCMU, CB5l-
3aHHble C pazgumuem NpocpamMMHO-KOHGpuaypupyemvix cemel. Ilpeonacaemcsa neuemxas
MoOenb ynpasneHus 00CMynom K OAHHbIM, OCHOBAHHAS HA OYeHKe PUCKA HENPABOMEPHO2O0
ucnonvzosanus ungopmayuu. Ilpuseden memoo KOIUUECMEEHHOU OYEeHKU pPUCKA U pac-
cMompensl (hakmopwbl, onpedenaiuue PUck U Mepovl No €20 CHUNCEHUIO.
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YK 004.491.22

C. . llltepenbepr, A. B. Kpacos

Cankm-Ilemepbypeckuii 20cy0apcmeenHblil YHUepcumem meieKkoMMYHUKAYULl
um. npog. M. A. bonu-bpyesuua

BAPUAHTBI BJIO)KEHUSI UTHOOPMAIINN
B UCITOJTHUMBIN ®ANT ®OPMATA .Intel HEX

KOMNbIOMEPHBIU 8Upyc, A3bIK Accembaepa, cmezanozpadus, KOHMEUHEP, UCHOTHUMbLL
¢aiin, hopmam elf.

B coBpeMeHHON KOMIIBIOTEPHOUN cTeraHorpaduu CyIieCTBYeT IBa OC-
HOBHBIX Tuma (aiioB: cooOmieHne — ¢aiia, KOTOPBIM NpelHa3HA4YeH s
CKpBITHS, U KOHTEWHEp — (pailyi, KOTOpHI MOXET OBITh WCIHOJIb30BAH IS
CKphITHS B HEM cooOmienus. [Ipu 3ToM KOHTEHHEpHI OBIBAIOT ABYX THUIIOB.
Konrelinep-opurunan (wm «llyctoit» KOHTEHEp) — 3TO KOHTEWHEp, KOTO-
pBIii HE COAEPKUT CKpbITOM MH(popmanuu. Konrelinep-pesyaprar (uam «3a-
NOJIHEHHBIN» KOHTEHWHEp) — 3TO KOHTEHHEpP, KOTOPBIA COAEPKUT CKPBITYIO
uHpopmarmio. [loxg KIHOYOM MOHMMAETCS CEKPETHBIM AIIEMEHT, KOTOPBIU
OMpeIeIIsSIeT MOPSIOK 3aHEeCeHUs cooOIIeHus B KoHTeiHep [1-20].

OcHoBHasi mpoOsiema 3akio4yaeTcss B BBINOJHEHUUM CUHXPOHU3ALNH,
ONpPENEIICHUN Hayaia M KOHIA MOCJIEIOBATEIIbHOCTU. ECIIM B JaHHBIX KOH-
TeliHepa CYIIEeCTBYIOT OMTHl CUHXPOHM3AIUH, 3ar0JIOBKM MAKETOB U T. 1., TO
CKpbITasi MHPOpMALIUSI MOXKET CIeJoBaTh cpaszy ke mocie HuX. CI0KHOCTh
OpraHu3alli CUHXPOHM3ALMUM SIBIAETCS MPEUMYLIECTBOM C TOYKH 3pEHUS
obecrieueHnss CKPRITHOCTU niepenaun. CKpbITHe HHPOPMALUKA, KOTOpas Mpe-
UMYIIIECTBEHHO UMEET OONBIION 00bhEeM, BBIIBUTACT CYIIECTBEHHBIC TpeOOBa-
HUS K KOHTEHHEpPY, pa3Mep KOTOPOro JOJKEH, 110 MEHbILIEH Mepe, B HECKOJIb-
KO pa3 MpEeBbIIIATh pa3Mep BCTPAUBAEMbIX JaHHBIX. BO MHOTHX Cilyyasx Tak-
e JKeJaTellbHa YCTOWYMBOCTD MOJYYEHHOI'O CTEraHOCOOOIIEHHUS! K HCKaxe-
HUAM (B TOM YHUCIIE U 3JIOYMBIIUICHHBIM). JlJisi TaAKUX MPpeoOpa3zoBaHuil OUeHb
NOJIXOJUT UCTIONHUMBIN (aitnn popmata Intel HEX.

Intel HEX — ¢opmart ¢aiina, npenHa3Hau€HHOTO Jis MPEICTaBICHUS
MPOU3BOJILHBIX JABOWYHBIX JIaHHBIX B TEKCTOBOM Buje. [lo uctopuueckum
OPUYUHAM SIBJISIETCSl CTAaHAAPTOM Jie-(hakTo MpU MPOLIMBKE PazHOOOPA3HBIX
MHUKpPOCXeM ¢ mamsAThio (MukpoxoHTposuiepos, I13Y, EEPROM u 1. 1n1.). Co-
OTBETCTBEHHO OOJIBIIMHCTBO MHCTPYMEHTOB MOJATOTOBKH 0OpPa30B MPOIIKUBKU
(KOMOWISITOPBI, PEIAKTOPHI U T. I.) YMEIOT paboTarh ¢ 3TUM popmarom. [lo-
ckoJibKy (paitn coctout m3 cuMBoioB ASCII, a He TBOMYHBIX KOJOB, MOSIBJISA-
€TCsl BO3MOXKHOCTh XPaHUTh JaHHbIE HA Oymare, nepdoiienTe uiu nepdokap-
TaxX, BBIBOJUTh WUX HA TEpMHUHAJ, MpUHTEp U T. A. BocemubutoBbiii HEX-
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dbopmaT QaioB mnpemycMaTpuBaeT pa3MelleHHE JaHHBIX W Kojga B 16-
pa3psAIHOM JIMHEWHOM aIpeCHOM MPOCTPAHCTBE JJisi 8-pa3psIHBIX MPOLECCOo-
poB Intel. 16-pa3zpsaubiii HEX-popmar ¢aiioB AOMOIHUTENBHO MO3BOJISIET
UCIOJIb30BaTh  20-pa3psiiHOE CErMEHTHOE MPOCTPAHCTBO aApecoB 16-
paspsanubix nponeccopoB Intel. U, nakonen, 32-pa3psinabiii popmaT mo3Bosis-
€T OINEepUPOBATh JUHEWHBIM 32-pa3psIHbIM aJPECHBIM MPOCTPAHCTBOM 32-
pa3psIAHBIX Mpo1eccopoB [21].

[IlecTHaAIaTUPUYHOE MPEJICTaBICHUE ABOMYHBIX JdaHHBIX B BUje ASCII
TpeOyeT UCIOJIb30BAaHUE ABYX CHMBOJIOB JIJIS 3aIMCH OJTHOTO OaifTa, Mpu 3TOM
MEPBBIM CUMBOJI BCETJ]a COOTBETCTBYET CTapIlel TeTpaie OUTOB OJTHOTO Oaii-
Ta. Takol moxoa yBEIUYMBAET KOJUYECTBO CUMBOJIOB BJBOE MO CPAaBHEHUIO
C KOJIMYECTBOM JIBOMYHBIX JAHHBIX.

dopwmar Qaiina opraHu30BaH B BHUJIE HaOOpa 3amucel, Coaep Kallix CBe-
JIEHUSI O TUIIE, KOJIMYECTBE JAaHHBIX, aAPEC UX 3arpy3Kd B MaMsATh U JOTOJIHHU-
TeJIbHbIEC CBEICHUS. B HacTosiee Bpemsi onpeiesieHbl IECTh Pa3InyHbIX TH-
OB 3aMKCel, OJTHAKO HE BCE UX KOMOWHAIIMU ONpEEeHBI Il pa3HbIX Qop-
MaTOB JJaHHBIX.

Bcerpeuarores aBe momudukaruu: intel-standart u intel-extended. Intel-
standart mognep>kuBaet Tojbko 16 6ut aapec (1o 64 xbaiit). Intel-extended
MMEET PACIIUPEHHBIN CIHCOK THIOB 3anmucei u 32-0ut ampec.

JloctonHCcTBOM (popMarta SIBISIETCS BO3MOKHOCTH YKa3bIBaTh TOJIBKO
ompe/ieleHHbIe 001acTH aApecoB (C TOYHOCTHIO /10 Oaiita). MHOTHE MHKPO-
KOHTPOJUIEPHBIE aPXUTEKTYPhl UMEIOT HECKOJIBKO 00JIacTel MporpaMMHUpOBa-
HUS C OOIIMPHBIMU MyCTOTAMH B aJIpeCallii MEXK1y HUMH.

@arin cocrtout u3 TeKCToBbIX ASCII cTpok. Kaxxnas ctpoka npencrasiis-
eT coboil onHy 3anuch. Kaxaasi 3anuch HaUMHAETCS ¢ ABOeTouus (:), mocie
KOTOPOTro UAET HAaOOp MIECTHAIATCPUUHBIX ITU(DP KPAaTHBIX OAlTy:

Hauano 3anucu (0).

KonuuecTtBo OaliT JaHHBIX, COACPKAIIUXCA B ITOW 3alKMCH. 3aHUMACT
OJIUH 0alT (IBE MIECTHAAUATEPUUHBIX HUPPHI), 4TO cooTBeTCTBYET 0...255 B
JNECATUYHOU CHCTEME.

Havanbubiii agpec 6510Ka 3anMMChIBa€MbIX JaHHBIX — 2 0aiTa. DTOT ajpec
onpenensieT abCoMOTHOE MECTOIOIOKEHNE JAaHHBIX ATOU 3alUCH B ABOMYHOM
daitne.

Opnun Oaiit, o003Havaromuii THN 3anucu. OnpeneneHsl CleayoIne Th-
IIbI 3aIUCEN:

0 — 3anuch COAEPKUT AaHHBIE JBOMYHOIO (ailia.

1 — 3anmuce o6o3HauaeT KoHel (aiiya, JaHHBIX HE coaepkuT. Mmeer xa-
paktepHbii BuA «:00000001FF».

2 — 3ammch ajipeca CerMeHTa.

4 — 3anKch pacIIMPEHHOTO ajapeca.

baiitel naHHBIX, KOTOpBIE TpeOyerca coxpanutb B EPROM (ux uucio
yKa3bIBaeTCs B Hauaje 3amucH, ot 0 7o 255 Oaiir).
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[Tocnennuii 6aliT B 3amucu SIBJISETCA KOHTPOJIBHOM cymMMoi. PaccunTsi-
BaeTcs Tak 4ToObI CymMMa Bcex 0aiToB B 3amucH Obuta paBHa 0.

Crpoka 3akaHunBaetcs ctangapTHoit mapoii CR/LF (0Dh 0Ah) [22].

daiin dpopmara Intel HEX moxer comepxkaTh 3anmucu JjIsi IPOIIECCOPOB
18086, KOTOpBIE OMPENEISAIOT aJIpec cermMeHTa (MHaYe roBOpsi — HOMep mapa-
rpada, oauH naparpadg — sto 16 Oaiit). Ecnu ucnonb3yercs nupektusa H167,
TO 3TOT THII 3alMCH 3aMEHSET 3allMCh PACIIMPEHHOIO JIMHEMHOro ajpeca.
Homep maparpada ucronb3yercss Kak CMELIEHHE ajpeca JUisd BCeX 3amucei
JAHHBIX, CJICAYIOIIUX 3a ATOM 3amuchio. CMelieHue NpeacTaBiseT cobOoi
CIBUT aJipeca Ha 4yeThipe OuTa BieBo. Hampumep, cmemenue paHoe 0x1234
nact peansHbii aapec 0x12340. [Ipumep 3anmcu:

020000021000EC rze:

02 KonnuecTtBo 0ailT JaHHBIX

0000 B stom Tune 3anucu Bceraa pasao 0000

02 Tun 3anucu 02 (3amuch agpeca CETMEHTA).

1000 Homep naparpada (peansubiii aapec 6yaet paser 0x10000).
EC KonTtponbHas cymma.

[Tocne ycnemHo#t cOopku mpoekta OyneT creHepupoBaH 16-TUpUYHBIN
daiin FirstProject.hex, comepkamuii B CUMBOJBHOM BHJIE MAIIMHHBIA KOJT
IPOrPaMMBI:

:020000020000FC

:100000001 FCOFECFFDCFFCCFFBCFFACFFOCFF8CF8B
:10001000F7CFF6CFF5CFF4ACFF3CFF2CFF1CFFOCFCC
:06002000EFCFEECFEDCFA3
:100040000FESODBF04EOO0EBFC298BA9A04E018B3E2
:10005000102718BBO1DOFBCFB3ECAOES1197F1F747
:02006000089501

:00000001FF

CrenepupoBan 16-tupuunsiii aiin FirstProject.hex
accMOTpuM (popmaTr AaHHBIX hex-(ain Ha IpUMeEpe BTOPOM CTPOKHU
P h
TEKCTa (MapKepoM Hayaja CTPOKHU BCETrJia SABJISIETCS CUMBOI “:):

NN AAAA CC DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD SS
: 10 0000 00 1FCOFECFFDCFFCCFFBCFFACFFOCFF8CF 8B

[Tone NN omnpezensier KOJIMYECTBO OANTOB TaHHBIX B CTPOKE (B HAIllEeM
cinyudae 16 OaiitoB). [lone AAAA — 3TO HadalbHBINA ajipec, ¢ KOTOPOTO JIaH-
HbIe OyyT 3alMCaHbl B TAMATh MUKPOKOHTPOJIIEPA.

3a agpecom cienyet none komanasl CC. [IporpammaTtop, OpUueHTHPYSACH
Ha nosie CC, pacno3Haetr (PyHKIIMOHAIIBHOE HA3HAUCHHUS CTPOKHU. AccemoOiep
U JpYyrue KOMIOWISTOPHI S3bIKOB BHICOKOTO YPOBHS 11t AVR MOryT ycraHo-
BUTH CJICIYIOIINE 3HAYCHUSI TAHHOTO MapaMeTpa:
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00 — B CTpOKE HAXOATCS JAHHBIE JJIS 3AMIUCH B IAMSITh,

01 — mocnenusisi cTpoka B (paitne,

02 — cTpoka COAEP>KUT HAYAJIbHBIN aIpeC CETMEHTA MaMSTH,

04 — cTpoka coiepKUT aipec B Mpe/iesiax CerMEeHTa MaMsITH.

B nannoit ctpoke CC=00 (T. €. cTpoka npeaHa3HaueHa Il 3aIMCU JaH-
HbIX). 3a nosiem CC (kpome koManibl 01) UayT HEMOCPEICTBEHHO JAaHHBIC B
Konuyecte, onpenensiemoMm napamerpom NN. Ilocnennee mone SS — KOH-
TponbHas cymma. Cymma Bcex OaliTOB B HETIOBPEKICHHOU CTpOKe 0e3 ydera
NEePENOJIHEHUS BCET/1a HyJIEBasl:

10+00+00+00+1F+...+CF+F8+CF+8B=0. (1)

Kaxnprii  hex-aitn  (pucCyHOK) JOMKEH 3aBEpIIAThCS  CTPOKOM
:00000001FF.

:10010000214601360121470136007EFEOSDZ190140
1100110002 146017EEYCZ0001FFSF 16002 143011953
110012000194 E792346239657 Y823 9EDASFO1EBSCALT
1100130003 F0156702B5ET 126722873 214601342 1C7
:00000001FF

Mapkep zanvcu
Fon-eo BaHHe
CMeLleHKE

Tun zanucwu

HaHHkIE
FKOHTRONEHAA CyMMa

Pucynok. I[Tpumep comepxkumoro ¢aiina popmara Intel HEX

YpesBpluailHO Ba)KHO, YTOOBI OTJIAJYUK YMEJN Ju3acceMOIupoBaTh KO-
MaH/bl. [Ipy moaxone Kk ToUke OCTaHOBA WIIM MOIIATOBOTO COOBITHS KaXAbli
MOTOK HMCCIIEyeMOro Mpolecca Mo-MpexxHEMY YKa3bIBaeT Ha ONpPEIEICHHYIO
koManay. Mcnonedysa @ynkiuu ctpyktypel CONTEXT, M0OXHO onpenenuThb
azipec mamsTH, TJ€ XpaHUTCS KOMaH/Aa, HO 3TO HE MO3BOJSET y3HaTb, Kakas
MMEHHO KOMaH/a Obljia UCI0JIb30BaHa.

Accemb0iiep — 3T0 mporpamma, KOTopas epeBOJUT TEKCT C fA3bIKa, I0-
HSITHOT'O YEJIOBEKY, B SI3BIK, IOHATHBII IIPOLECCOPY, TO €CTh TOBOPSIT, YTO OHA
MEPEBOJIUT SI3bIK acceMOiepa B MallIMHHBIN Ko, BMecte ¢ accembiepom 00s-
3aTeNbHO JIOJKHA OBITH elle ojHa mporpamma — kommnoHoBmuK (linker), xo-
TOpasi ¥ CO3/1aeT UCTIOIHUMBIE (haiisIbl U3 OJTHOTO WU HECKOJIBKUX OOBEKTHBIX
MOJTyJIed, TOJTYUYEHHBIX MOCIIE 3ammycka accembnepa [23].

Paccmotrpum mepBblil mpumep BioxkeHus: mHpopmaruu. Kak oOwraHO,
npexJie 4eM paboTaTh CO CTPYKTYpOM, HEOOXOAUMO 3a1aTh ee madiaoH. [a-
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jee Jj1st paboThl CO CTPYKTYpOH B (haiisie HEOOXOAMMO CO3/IaTh €€ IK3EMILIAP.
B mporpamme Hibke mabJIoH CTPYKTYpbl HasbIBaeTcs element, a COOTBET-
CTBYIOITUH €My IK3eMIUIIp CTPYKTYphI — Si. OTMETUM JIHIb, YTO HE CTOWT
UCKaTh B MPHUBEACHHBIX HMXKE MpPUMEpax KaKoW-THOO CMBICH, TaK KaKk OHH
npeIHa3HAYCHBI TOJIBKO JUIS IEMOHCTPAIIUU MEXaHU3Ma BIIOKCHHOCTH CTPYK-
Typ (M OOBEUHEHHUIN ).

:prg02_01.asm — nporpamma, 1eMOHCTPUPYIOLIasi ONMCAHUE U UCIIOJIb30BaHUE CTPYKTYPBI
; B IIporpamMmMe Ha accemouepe.
elementstruc

INN dd 0;UTHH

name db 30 dup C');®.1.0O.
y_birthday dw 1962:rox poxxaenus
m birthday db 05;mecs1 poxnenus
d birthday db 30:mecs1 poxaeHus
nationality db 20 HanMOHATBHOCTH
;W TaK jajuee

ends

.data

si element<>

.code

mov al,si.m_birthday

Nudopmanuio o gate poxxaeHUs MOXKHO O(QOPMUTH B BHJI€ OTIEIbHOM
CTPYKTYPBI, BJIO)KEHHON B TEKYLIYIO CTPYKTYpY, TaK KaK 3TO CIAEJIAaHO B MPO-
rpamMMme HUXKeE:

:prg02_02.asm — nporpamma, 1eMOHCTPUPYIOLIAs BIOKEHHE CTPYKTYPbI
;B TEKYLIYIO CTPYKTYypy B IporpamMmMme Ha accemouepe.

elementstruc

INN dd 0:MTHH

fiodb 30 dup (' ");D.N.0O.

struc

y_birthday dw 1962;rox poxxnenus
m_birthday db 05;mecsi poxaeHus
d_birthday db 30;mecsn poxxnenus
ends

nationality db 20 HalMOHATEHOCTH
;M TaK Jajee

ends

.data

si element<>

.code

mov al,sl.m_birthday

CuHrakcuc accemOiiepa JOMYCKA€T BBIHECTH ONHMCAHUE BIIOKEHHOU
CTPYKTYpBI 3a Mpeenbl TeKyleh CTpyKTypbl. [Ipn 3TOM MOXXHO MHMIIMAIIU-
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3UpOBaTh HEOOXOAMMBIE MOJISI CTPYKTYpbl birthday BHYTpH OTHENBHOTO K-
3eMIuiipa CTpyKTypbl element. Ho pabGoraeT Takoe omnucaHue CTPYKTYpbl
TONBKO B pexume IDEAL, 4To 1 MpoieMOHCTPUPOBAHO B IIPOTrPaMMe HHXKE.

:;prg02_03.asm — nporpamma, JEMOHCTPUPYIOIIAs BIOKEHHUE CTPYKTYPHI B APYTYIO
; CTPYKTYpY B IIpOrpaMMe Ha accemouepe.
birthday struc

y_bi rthday dw 1962:ron poxnaenus
m_birthday db 05:Mecsi poxaenus

d birthday db 30:1enp poxxnenus

ends

element struc

INN dd 0;UHH

Birthday struc (m_birthday-06 .d_birthday=21)
fio db 30 dup C ");®.1.0.

nationality db 20 HarmoHAIBHOCTH

;M TaK Jayee

ends

.data

si element <.<>>

.code

ideal

mov al,si.m_birthday masm

Kcraru, B onucanue CTpyKTyp MOXHO BKJIAJIbIBATh HE TOJIBKO ONKUCAHUS
JIPYTUX CTPYKTYp, HO U OINHUCaHHWE OOBEAMHEHMM, TaK KaK ATO MOKa3aHO B
cienyrolen mporpaMmme.

:prg02_04.asm — nporpamma, JEMOHCTPUPYIOIIAsT B3AUMHOE BJIOXKEHHUE 00bEeTMHEHUM
;F CTPYKTYp B IIpOorpamMme Ha accemolepe.

elementstruc INN del 0:MMHH fiodb 30 dup C '):®.11.0 .union

struc

y_birthday 1 dw 1962:rox poxaeHus

m_birthday 1 db 06;mecsn poxaenus

d birthday 1 db 03;mecs1 poxxaeHus

ends

struc

d birthday 2 db?;mecsu poxnenus

m_birthday 2 db?:mecsi poxacHust

y_birthday 2 dw?;rox poxxneHus

ends

ends;konen o0beanHEeHU nationality db 20 — . HalMOHATBFHOCTB: U TaK Aaliee
ends.data si element<>

Icode"

mov al.si.m_bi rthday 1|

mov sl.m_birthday 2.0ffth mov al,sl.m_birthday 2

PaccmoTtpum npyroif BapuaHT BIIOKEHUS WH(GOPMALIUK.
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3anyckaMm peNaKTop, MEPEXOJUM B TOUKY BXOJAa M CMOTPUM Ha HeEE
OYEHb BHUMATENBHO:

....... ! entrypoint:

....... ' pop esi

80482cl ! xor ebp, ebp
80482c3 ! mov ecx, esp
80482c5! and esp, OfffffffOh
80482c8 ! push  eax

80482c9 ! push  esp

80482ca! push  edx

80482cb! push  libc csu fini
80482d0! push  libc csu init
80482d5! push  ecx

80482d6 ! push  esi

80482d7! push  main

80482dc ! call  wrapper 8049630 80482a0
80482el ! hit

80482¢2 ! nop

80482e3 ! nop

MoxHO Teneps 3aMEHUTh pop esi/xor ebp,ebp Ha jmp Ha HaUI KOJ, OT-
KyZa MBI CMOXEM CJIeJIaTh BCE, YTO 3aJlyMaHO, BBIIIOJHUTh 3TH KOMAaHJbI
BEpHYThCsl 0OpaTHO. J[ns Havama HEOOXOAMMO MOATOTOBUTH KO, KOTOPBIHA
MBI OyJaeM BHeIpsATh. JlJIT TPOCTOTHI BBIBEJEM KOPOTKOE TPUBETCTBHE Ha
9KpaH. MOXHO pacHIMPUTh MOCIEAHUA CETMEHT W BHEAPHUTCS CIOJa, HO 3TO
Oynet ciumikoM 3aMeTHO. Ha si3pike accemOiiepa 3TO 3ByYUT NPUOTUZUTEIh-
HO TaK:

mov eax, 4 ; CHCTEMHBIH BBI30B Write

mov ebx,1 ; LICHTU(UKATOP CTAHIAPTHOTO BHIBOZA

mov ecx, offset begin msg ; ykazaTenb Ha MepBbI CHMBOJI BEIBOJUMOTO COOOIIICHUS
mov edx, offset end msg ; ykazarenb Ha MOCIETHUI CUMBOJ BBIBOAMMOTO COOOIICHUS
int 80h ; BBIBOJI HA DKpaH

pop esi ; COXpaHEHHBIE KOMaH/IbI
xor ebx,ebp
jmp 80482C3h ; BO3BpAT B MIPOrpamMmy

DTO He caMblii ONTUMAJIbHBIM BapUAHT U €r0 MOYKHO 3J0POBO ONTHUMHU-
3UPOBATh, €CJIM MEPENUCATD TAK:

XOr eax,eax
add al, 4

xor ebx,ebx

inc ebx

mov ecx, offset begin_msg
mov edx,ecx

add edx, sizeof(msg)
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int 80h

pop esi

xor ebp, ebp
jmp 80482C3h

Teneps npokpyuuBas (aiin B hex-penakrope, HailieM U BBIIHUIIEM CTap-
TOBbIE azpeca Bcex nenodyek NOP'OB, NpUrogHbIX sl BHEAPEHUS. A Kakue
LENOYKU MPUTOHbI 1Jisi BHenpeHusi? Eciu 1Be cocelHrue LENOYKH pacioio-
KEHBI B TpeJieyiax JI0CATaeMOCTH KOPOTKOro rnepexoja (rpydo — B mpenenax
cotHu 6aiT), Tpex NOP'oB OyzaeT BroiHe gocTaToyHo (2 OaiiTa HA KOMaHIY
nepexoia, OJMH — Ha J0OyI0 OJHOOAMTOBYIO KOMaHAY IMOJE3HOIO KOJA,
Hampumep, inc ebx umm pop esi). B mpoTuBHOM ciydae HaM HEOOXOIUMO
UMETh 1IETI0YKY, 10 KpaitHei mepe, u3 6-tu NOP'oB — msth Ha KOMaHIy OU3-
KOI'O [Iepexo/ia U OJJMH Ha MOJIE3HYI0 KOMaHy.

B namewm ciyuae nomydaercs:

8048306h 10 Gaiit
80483a2 14 Gaiit
8048464 12 Gaiit

HUtoro — 36 Oaiir. BrioHe A0CTONHHOE MECTO ISl AEMOHCTPALMOHHOM
nporpamMmMbl! Haumnaem 3anonHaTe nenodyku NOP'OB Mone3HbIM  KOIOM.
C nepBo¥ MOMBITKH Y HAC MOJTYYAETCH:

8048306 31 c0 XOor eax, eax
8048308 04 04 add al,4

804830a €993000000 jmp 80483a2h
804830f 90 nop

ITpu sToM omgun nocneauuiit NOP octaeTcsa norepsiH, HO MO-IpyroMy He
noyuyaercs. Komanna XOR EBX,EBX 3anumaer aBa Oaiita u croja He Jie-
3eT. A 4TO, eciu nepecTaBuTh komaH sl Mectamu? [24] Ilepenectu add al,4 B
caeayromyro menouky NOP, a Bmecto Hee BctaButh XOR EBX,EBX/INC
EBX

8048306 31c0 XOor eax, eax
8048308 31db xor ebx, ebx
804830a 43 inc ebx

804830b €992000000 jmp 80483a2h
Torpa cnenyromas mernovyka OyIeT 3anojHeHa Tak:

80483a2 0404 add al, 4
80483a4 b9 7?7?7777  mov ecx, offset begin msg
80483a9 89ca mov edx, ecx

80483ab €9 b4 000000 jmp 8048464h
B TpeTtsto, nocneanorw, nenouky NOP'oB ocTtaTok koja y»ke HE BMelIa-
eTCsl, HE XBaTaeT OJHOTO €JWHCTBEHHOTO Oaiital MOXXHO TMOMBITATHCS €IIe
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HEMHOTO yXaTh Haml Koj. Hampumep, mapsl uHcTpykuuii mov edx,ecx/add
edx,sizeof(msg), KOTOphie 3aHUMAOT 5 O0alT, MOXXHO UCIIOJIb30BaTh lea
edx,[ecx+sizeof(msg)]. CooblieHne TakkKe MOXKHO Pa3MECTUTh B CETMEHTE
naHHbIX. [ToCKOIBKY CBOOOJHOTO MecTa TaM HE OYEHb MHOTO, OTPaHUINMCS
ctpokoit "hello". 3aBepmaromuii HyJIb B KOHIIE CTaBUTh HE0O0S3aTeJIbHO, IMO-
CKOJIBKY CHCTEMHBIH BBI30B Write BEIBOJUT POBHO CTOJILKO CHMBOJIOB, CKOJIb-
KO €My 3aJ]aHO BBIBECTH.

B nanHOIi cTaThe UCClIeI0BaHbl TPU BapruaHTa BIOXKEHUS MHPOpMALUHU B
UCTIOJIHUMBIN (aiisi. B kadecTBe KOHTEHEpa ObLIM BBHIOPAHBI MCIIOJHUMbIC
daitnbr popmara .Intel HEX. Takue daiinbl 04eHb XOPOIIO TOIXOIAT Ha POJIb
CTErOKOHTEHHEPOB JJI CKPBITOM Mepeaadu JUYHbIX cooOmeHuil. b npen-
CTaBJICHBI CITOCOOBI BIOXEHHUS MH(POpPMAIMKM B UCHOTHUMBIA (ailn mpH mo-
MoOIIU si3bIKa AccemOinepa, a TakkKe MPUMEHEH BapHaHT, CBOJAIIUICS K Oer-
JIOMY TPOCMOTPY IMU3acCEMOIEpPHOTO JTUCTHHTA HAa MPEIMET MOUCKAa OCHOB-
HBIX CITIOCOOOB BHEIPEHHUs HHPOPMAIMH TIPHU TOMOIIH PAa3IAYHBIX JTUPEKTHB.
Bce Tpu Bapuanrta BinoxeHuss uHpoOpMmanuu gocTaTtoyHO MNpocThl. Ocoboe
BHUMAHHE CTOUT YACIUTHb CHOCOOY BIIOKEHHS C HCIIOJIb30BAHUEM 3aMEHbI
omepanj pop esi/xor ebp,ebp Ha jmp Ha HaIl KO/, OTKyJa Mbl CMOXKEM CJie-
JaTh BCE, YTO 3a/lyMaHO, BBINOJHHUTH 3TU KOMaHJAbl U BEPHYThCS OOpaTHO.
®akT BOXKEHUS MHPOpPMAIMU B HCIIOJHAEMBIN KOJI, OCYIIECTBUB 3aMEHBI
orepani, 0OOHapY HUTh ropa3Jo CIOXKHEe, TaK KaKk HE CYIIECTBYeT OJHO3HAY-
HOW CBS3M MEXIY MUCXOAHBIM KOJIOM MPOrpamMMbl U CKOMITMJIUPOBAHHBIM HC-
NOJHSEMBIM KOJIoM. OTHOMY U TOMY € UCXOAHOMY KOAY MOKET OBITh COIO-
CTaBJICH Pa3HbIN HCIIOJIHAEMBIN KOJ B 3aBUCMMOCTH OT KOMITHJISITOPA U €ro
HACTPOCK.
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AHHOTALUA

Obvexm uccnedosanus ekuouaem 6 cebs CKpvlmoe 0JiCeHue UHGopmayuu 6 uc-
noaHumsle ¢ainvt popmama Intel HEX.

Lenvro cmamovu s67151€MCs UCCIEO08AHUE CNOCOD08 BLONCEHUS UHPOPMAYULU 8 UC-
noanumvli ¢aiin popmama .Intel HEX npu nomowu a3zvika npocpammuposanus «Accem-
onepy, 01 moz2o ymodwvl onpedenums Haubolee npocmotl eapuarnm. AKmyaibHocms 3a-
KIIOUAeMcs: 8 U3yYeHUuu npoodiembl 8bINOIHEHUS CUHXPOHU3AYUU, ONpedeleHuy Hauala u
KOHYa nociredosamenvHocmu. Eciu 6 OanHblx Konmetinepa cyuwecmsayrom oumol CUHXPOHU-
3ayuu, 3a201068KU NAKEMo8 U m. 0., Mo CKpulmas UHQOPMAYUsL MOXHCEm Cl1ed08amb cpa3y
arce nocie Hux. ClodcHOCMb OpeaHu3ayuy CUHXPOHU3AYULU ABTISLEMC NPEUMYUWECmE8OM C
MouKu 3peHuss obecneuenus ckpvimrocmu nepedauu. Ckpvimue ungopmayuu, Komopas
npeuMyujecmeenHo umeem OOIbULOL 00beM, blOsUcAem CYUWeCmEeHHble mMpebo8anus K
KOHmeunepy, pasmep KOmopo2o 00IHCeH, N0 MeHbUlell Mepe, 8 HECKOIbKO pa3 Npesvbluiamy
paszmep scmpaugaemvlx OaHHbIX. Bo MHozux ciyyasx maroice srcenamenvra ycmouuusocns
HOYYEHHO20 CMEe2AHOCO0OWEHUs K UCKANCEHUAM (8 MOM YUcie U 310YMblleHHbIM). [na
Mmaxkux npeoopazo8anuii 0ueHb No0xXooum ucnoaHumslil gatin popmama Intel HEX. .

Tun peanusyroweco IBM (nepconanvhvie Komnviomepvl u pabouue cmaxHyuu),
AZBIK NPOSPAMMUPOSanUs (A3blKk Accembnepa), 6u0 u 6epcusi ONepayuoOHHOU CUCMEMbl
(Linux, Mac OS, Windows), ucnoanumvle gatinol popmama Intel HEX.

S. Shterenberg, A. Krasov

The Bonch-Bruevich Saint-Petersburg State University of Telecommunications

METHODS OF EMBEDDING INFORMATION
IN THE EXECUTABLE FILE FORMAT . INTEL HEX

Annotation

The object of study involves embedding hidden information in the executable file
format Intel HEX.

The aim of paper is to study ways of embedding information in the executable file
format. Intel HEX using the programming language "Assembler " in order to determine the
most simple option . The urgency is to examine the problems of the synchronization, defin-
ing the beginning and end of the sequence. If there are data bits container synchronization
packet headers etc., the hidden information may follow immediately afterwards. The com-
plexity of synchronization is an advantage in terms of stealth gear. Hiding information,
which advantageously has a large volume , highlights the essential requirements for the
container , the size of which should , at least several times the size of embedded data. In
many cases it is also desirable obtained steganosoobscheniya resistance to distortion (in-
cluding malicious) . For such transformations is very suitable executable file format Intel
HEX. .
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Type implements computers (PCs and workstations), a programming language (as-
sembly language), the type and version of the operating system (Linux, Mac OS, Windows),
executable file format Intel HEX.

Keywords: computer virus, assembly language, steganography, container, executable file
format elf.
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HAy4HO-UCCIe008aMENbCKO20 UHCIUMYMA CEA3UN

WHHOBAIIUU B UTHOPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOI'UAX KAK ATPUBYT DKOHOMUKHN 3HAHUU

9KOHOMUKA 3HAHUU, UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHOI02UU, 3HAHUS, UHHOBA-
yuu, ungopmayus.

OnHO# M3 NMPEeANOCHUIOK IMOSBICHUS WHHOBALMHN SIBJISIFOTCS HOBBIC 3HA-
HUsl. VIMEHHO 3HAHUS CTAHOBSTCS APAnBEPOM pocCTa MPOU3BOAUTEIBHOCTH
TpyJa U, Kak CJIEICTBHUE 3TOTO, YIYUIICHUS JIPYrUX IKOHOMUYECKUX MOKa3a-
TeJel: BaJOBOTO BHYTPEHHErO IMPOJYKTa, HAIIMOHAIBHOTO J10X0J1a, 3apadoT-
HOM TIJIaThl U T. 1. TO €CTh MPOCIIECKUBACTCS ABHASI B3aMMOCBSI3b MEX]Yy WH-
dbopmanreit, HOBBIMH TEXHOJOTUSIMH U 3(HPEKTUBHOCTHIO 00YUEHUS C IKOHO-
MHUYECKUMH TTOKa3aTeIsIMH Pa3BUTHS OOIIeCTBA. B CBS3M C 3TUM HAYMHAIOT
TOBOPUTH O MEPEXOJIC OT TPATUIIMOHHOM SKOHOMHUKH K SKOHOMHUKE, OCHOBAH-
HOW Ha 3HAHUSAX, WIM K SKOHOMHKE 3HAHUW, UMEIOLIECH OIpPEICIICHHBIE 0CO-
OCHHOCTH.

OCHOBHBIM HCTOYHUKOM POCTa B SKOHOMUKE 3HAHUW ABJISIOTCA HEMATe-
puangbHbie pecypchl. IMEHHO peBOJIOIIMOHHBIE TPOPHIBBI B UHPOPMAITMOHHO-
KOMMYHUKaIIMOHHBIX TexHosorusx (MKT) u ux mpoHUKHOBEHHE BO Bce cde-
PBI I€SITENLHOCTH CHIEJIAIM BO3MOXKHBIM TMOSBJICHUE SKOHOMUKHU 3HAHUU [1].
HNKT-otpacnb oxBaThiBaeT pa3pabOTKy W MPOU3BOACTBO TEICKOMMYHHUKAIU-
OHHOTO M KOMIIBIOTEPHOTO O0OpYJOBaHHUS, MPOTPAMMHOI0 OOECIeueHus, a
TaKXe YyCIyT MO XpaHEHHUIo, Mepejilaue U BOCIPOU3BEICHUIO MHMOOPMALUKU U
nanHbiX. B Hacrosmee BpeMss UKT sBISItOTCS OJTHOM M3 CaMbIX JUHAMUYHO
Pa3BUBAIONINMXCS OTpacieii BO MHOTUX cTpaHax. J[Jis oOBEKTUBHOM OILICHKU
COCTOSIHUSI PKOHOMHUKH 3HAHWM B MacITabax peruoHa Wird CTPaHbl OTPOMHOE
3HAQYCHUE HWMEET OIpelelieHHne YPOBHS Ppa3BUTHS HH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUM, KOTOPbIE OOECIEUMBAIOT HEOCIOPUMBIE
MPEUMYIIIECTBA B PACIPOCTPAHEHNH 3HAHUM U TOCTYIIA K HAM.
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OnpeneneHuss TepMUHA «IKOHOMHUKA 3HAHUN», KOTOPOE SBISLIOCH Obl
YHUBEpCAIbHBIM U BCEOOBEMIIIOLIUM, HE CylllecTByeT. B myOnukanusax pas-
JIMYHBIX aBTOPOB MOXXHO HAWTH Pa3HbIE €ro TPakTOBKH. OpraHusanus 3Ko-
HOMHYECKOTo coTpyaHudectBa u pazputus (OOCP) onpenensieT SKOHOMUKY
3HAaHUU KaK 3KOHOMUKY, KOTOpasi HEMOCPEACTBEHHO OCHOBaHA Ha MPOU3BOJ-
CTBE, paclpeeIeHUN U UCTIONb30BaHUU 3HAHUM U uHpopManuu. Takas 3Ko-
HOMHKA XapaKTepU3yeTCsl pOCTOM HHBECTHLMH B c(epe BBHICOKHMX TEXHOJO-
T, yckopenrueM BHeApenust nHHoBarui B orpaciu KT, Gonee BhicOkOKBa-
TnGUIMPOBAHHON paboyell CUIION U CBSA3aHHBIM C HUMHU POCTOM MPOU3BOIM-
TEJIbBHOCTH TpyJa.

Psnmom mccrmenoBaTeneit 0600IIEHBI OCHOBHBIE XapaKTEPUCTUKHA HKOHO-
MUKW 3HAHUH, KOTOPAsi, IO UX MHEHUIO:

— HE ABJISAETCS HOBOW 3KOHOMHUKOW C HOBBIMH 3aKOHAMM;

— NPHUCYTCTBYET BO BCEX CEKTOPAaX YKOHOMHUKHU;

— OTJIMYAETCS BBICOKOM CTEIEHBIO U MOCTOSIHHO PAcTyIlle HHTEHCUBHO-
cThi0 ucnonb3zoBanusd MKT BbICOKOOOpa30BaHHBIMHU paOOTHUKAMU;

— XapakTepu3yeTcsl pacTylled [oJied HeMaTepualbHbIX AKTHBOB (MH-
TEJUIEKTYaJIbHOTO KaluTaia) IO CPaBHEHUIO C 10Jeil (PU3UYEeCKOro KanuTaia
B BBII [2];

— 0a3upyeTcsi Ha MHHOBAIIMOHHBIX OPTaHU3aIMsIX, UCIOJIB3YIONINX HO-
BbI€ TEXHOJIOTUH JIJI1 ”THHOBALIMOHHBIX IMPOLIECCOB.

VYrupasneHue pa3BUTHEM SKOHOMUKH 3HAHHUI TpeOyeT MpOBEEHUS PETy-
JSPHOr0 MOHMUTOpUHTra. [103TOMY M3MEpeHHE SKOHOMUKM 3HAHUM SIBISETCS
aKTyaJIbHOW MPOOJEMOIl U CTAHOBHUTCS HEOTHEMJIEMOM YaCThIO 3KOHOMHYE-
CKMX HCCIEeNOBaHUM. Pa3nuyHpIMU MEXIyHAapOIHBIMM OpraHU3aLUsAMH pa3-
pabaThIBAIOTCSl CUCTEMbl MHAMKATOPOB SKOHOMMKH 3HAHUW U METOAMKU HX
KOJIMYECTBEHHOM OLIEHKH, NO3BOJIIIOLIUE MPOCHEANTh TUHAMUKY WU3MEHEHUS
JTUX IMOKa3aTeseH.

OnuuM U3 KputepreB HOPMUPOBAHKS SKOHOMUKU 3HAHUH SBIISIOTCS Ka-
nuTaibHble BiOkKeHUA B 3HaHus. OODCP co3maH MHTErpalibHbINA MMOKAa3aTelb -
«UHBECTUIMU B 3HAHUS». JTOT MOKa3aTeb BKIIOYAET B c€0S MHBECTUIIMH B
UCCJIeIOBaHMs U pa3paboTKH, B Bbiciiee oOpasoBanue, B KT u nporpamm-
Hoe oOecnieuenre. Ha ocHOBe 3TOr0 mokazaTens crpanbl, Bxojsme B OOCP,
OBUTM pa3feNieHbl Ha TPU TPYIIBI: ¢ BBICOKMMH (MHBECTUPYIOT OKOJIO 6 %
BBII B 3nanus), co cpeaaumu (3—4 % BBII) u ¢ HU3KMMU UHBECTULIUSMU B
3Hanus (2-3 % BBII).

['maBHBIM MpENATCTBHEM ISl OOBEKTHBHOTO H3MEPEHHUS SKOHOMUKH
3HAHUM SABJISIETCA HEXBATKA COOTBETCTBYIOIIMX MAHHBIX. COINIACHO KOHUEII-
TyaJbHbIM TNOJI0KEeHUSIM ODCP Heo0X0auMO COBEpIIEHCTBOBATh MHIMKATO-
pbl DKOHOMHKHU 3HAHMI: OHM JOJKHBI (DOKYCHpPOBAThCS Ha M3MEPEHUSIX Ha
BX0Jie (MaTepHalibHblE 3aTpaThl U YEJIIOBEUECKHE PECypChbl), U3MEPEHUSIX Ha
BbIXOJI€ (IIPOIYKIIMH), U3MEPEHUSAX 3al1acOB 3HAHUM, CETeil 3HaAaHUH, a TaKkKe
Ha U3MEpPEHUAX 00pa30BaHUs U 00yUYECHUS.
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EBponelickast cTpateruss 5JKOHOMUYECKOro paszputusa «EBpona — 2020,
npuHsAtas B 2010 roxy, ompenennsia Tpu OCHOBHBIE B3aUMOOTOJHSIIONINE
LEJIN:

— YMHBIA POCT: pa3BUTHE SKOHOMUKH, OCHOBAHHOW HA 3HAHMSIX U UHHO-
BaLlUsX;

— YCTOMYMBBIA poCT: 3(PEKTUBHOE MCIOJIB30BAHUE PECYPCOB U IOBBI-
IIEHHE KOHKYPEHTOCIIOCOOHOCTH SKOHOMUKHU;

— WHKJIFO3UBHBIA POCT: COJICMCTBHUE BHICOKOMY YPOBHIO 3aHATOCTH, CO-
LIUAJIbHOMY U TEPPUTOPUAILHOMY CIIOYEHHUIO PA3JIMYHBIX TPYIIIT HACEIICHMUS.

OTnpaBHOW TOYKOW /I CO3MaHMSI KOHKYPEHTOCTIOCOOHOM IKOHOMHKHU
3HaHUHN SBISETCS (YHKIIMOHHPOBAHME TAKOW CHUCTEMBI BBICIIErO 0Opa3oBa-
HUS, KOTOpas HE TOJIBKO MOXET TMOKO pearupoBaTh Ha MOTPEOHOCTH PEruo-
HOB M paboTonaresneil, HO U CIIOCOOHA OJHOBPEMEHHO HCIIOIb30BaTh HOBEM-
HIM€ pe3yJIbTaThl UCCIEAOBAaHUMN U pa3padOTOK.

OpHUM 13 BO3MOXKHBIX CIIOCOOOB OLIEHKH SKOHOMUKH 3HAHUM, SIBISETCS
MeTOo/IMKa, pazpaboTanHas BcemupHbiM OankoM. B HacTosiiee Bpemsi oHa co-
ctouT U3 109 CTpyKTYpHBIX M KauECTBEHHBIX IEPEMEHHBIX JUI OLEHKH Jes-
TEIBHOCTH 146 cTpaH 110 OCHOBHBIM YETBIPEM IPyIIIaM SKOHOMUKH 3HAHUI:
HIKOHOMUYECKUE CTUMYJbl M MHCTUTYLIMOHAIbHBIA pEXUM, 0O0pa3oBaHUE U
KBaJU(UKALINS, MHHOBALlMOHHAs cucreMa 17§ UH(POPMaLIMOHHO-
KOMMYHHMKAIIMOHHBIE TEXHOJOIUHU. Pe3ysbTaThl OLIEHKH DKOHOMHUKHU 3HAHUHI
BcemupHbIM 0aHKOM MPEICTABIAIOTCS JIBYMSI OCHOBHBIMH IOKa3aTeNsIMU —
MHJEKCOM 3HAaHWW U MHAEKCOM 3KOHOMHUKM 3HaHUU. CTPYKTypa 3TUX MHIEK-
COB IIPEJCTABIICHA HA PUCYHKE.

Ungekc aKOHOMHKH 3HaHHH Unaekc sHaHWH
(Knowledge Economy Index — KEI} (Knowledge Economy — KI)
T T . T
HHAeKe 1 T
2KOHOMHYRCKOre H “HJIEK c “HJIGKC
HHCTHTYLUHMOHANDBHOI O obpazoBaHua HHHOBaUW HHpexc HKT

— i i i

TapudgHoe W Hetapudhue || CpegHss npogomimensHocTs || Posam v anueHsuonHble || Konuuecteo TenadoHos
Gapbepbl obiyyeHuns naaTeH Ha 1000 yenoeek
Kayectso  perynsTMBHO OxBaT cpeaHiH oBpasoBaHneM MaTeHTHBIE 338811 Konuuecteo

cpegel OxBaT BhicLUMM oBpasoBaHHeM Craten B Hay4Ho- || koMnbloTepoe Ha 1000
BepxopeHcTBO 3aK0Ha TeXHHHECKHX XKypHanax venoBex

Konunyectso
nonbsosaTenen
WHTepreT Ha 10 000
yenosex

Pucynok. CTpykTypa UHAEKCOB AJII OLEHKH SKOHOMUKHU 3HAHUM
o Metoanke BecemupHoro 6anka

WNunekc 3HaHUN M3MEPSIET CIOCOOHOCTh CTPaHbl T€HEPUPOBATh, IPUHU-
MaTh M PacHpoOCTpaHsATh 3HaHUA. Ero 3HaueHne yka3piBaeT Ha OOLIUN MOTEH-
LAAJI Pa3BUTHs 3HAHUW BO BCEX CTpaHax. MHIAEKC SKOHOMMKHU 3HAHHMU OIpe-
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JeNsieT, OJIaronpuaTCTBYET JIM 0OCTaHOBKA B CTpaHe 3P (HEKTUBHOMY HCIIOJNb-
30BaHUIO 3HAHUU JJISi IKOHOMUYECKOTO Pa3BUTHSL. ITO CBOJAHBIN HMHACKC, KO-
TOPBIN MpeCTaBIseT cO00M 00IIMK YPOBEHb Pa3BUTHA SKOHOMUKU 3HAHHUH B
TOM WJIM MHOM CTpaHE WJIM PETHMOHE. 3HAYCHHS] MHIEKCOB MOTYT U3MEHSTHCS
ot 0 1o 10. Yem BplIllIe HHAEKC, TEM BBILIE YPOBEHb SKOHOMUKH 3HAHUI.

B Tabauue npeacraBieH pedTUHT CTpaH (MepBbie JIecsiTh cTpaH u Poc-
cusg) B coorBercTBUU ¢ Muaekcom »skoHomuku 3HaHui (Knowledge
Economy Index — KEI) B 2012 roay, a Takyke MpUBEJEHBI TaHHBIE 110 MUPY
(cpennuit mokazarens misi 146 crpan). Kak cnenyet u3 tabnuiel, Poccus 3a-
HUMAeET 55 MecTo B 3TOM peuntunre. B peritunre crpan no uniaekcy UKT Poc-
cus 3aHumaet 44 mecto (3HaueHue uHaekca 7,16), 4To TakxKe JOCTATOUHO Jia-
JIEKO OT CTPaH-JIUAEPOB.

VYcroitunBoe pa3zBUTHE MUPOBON SKOHOMUKH B MOCIEIHEM JIECITUICTUI
MPOIILIOTrO BeKa, Mpoucxosiiee Ha ¢poHe HUdPOBU3AIUU CETEH CBS3U U OYyp-
HOM pa3BUTUM ceTU VMHTEpHET, cO3/1ao MPEANOChUIKU Il BHEAPEHUS MPO-
rpamm noaaepxkku MKT B pasnuunbix cTpaHax. BelaensitoT JBa OCHOBHBIX
noaxoja k pazsuturo UKT B paznuuHbIX cTpaHax:

— UKT kak cekTop npou3BOJICTBA;

— UKT kak karajin3aTtop COUHAIbHO-3KOHOMUYECKOTO Pa3BUTHS CTPAHBI.

B nociiennue rojipl neEpBOe MECTO M MO3HUIMIO CaMOM NEPEIOBOM SKOHO-
MUKH 3HaHMi B Mupe 3aHumaet llIBemnus, ee mokazarenn 0COOEHHO CHUIIBHBI B
ob6nactu naHoBamii u UKT. Konkypentocnocobnocts [IBennu B UKT BO
MHOI'OM CBSi3aHa C yBEJIIMYEHHUEM IMojb3oBaTeneil cetu Murtepuner. OT uHBe-
ctuimii B ungpactpykrypy UKT u ycnyr na 6aze KT 3aBucur passutue
uHpopmarmonroro obmectBa. KT moryT camu 1o cebe ObITh HHHOBAITUSIMU
aub0 obecreurnBaTh TEXHOJIOTMYECKYIO0 OCHOBY JIPYyTruX HOBOBBeneHuil. Kpo-
M€ TOT0, C UCTI0JIb30BAHUEM CETEUN HIMPOKOIMOJOCHOTO JOCTYIA 3HAHUS MOTYT
0ojiee JIErKO pacHpoCTPaHsAThCA U OBITh JAOCTYIHBI MPAKTUYECKH B JIH0O0E
BpEMsI B JIIOOOM MECTe.

CoBpemenHoe pacnpoctpanenue MHTepHeT, MOOUIBHOM CBS3H, TEIEBU-
JICHUSI, HABUTAIIMOHHBIX CUCTEM IOKA3bIBAET, HACKOJIBKO BCEIIPOHUKAOIIUMHU
SBIIAIOTCS 3TU TexHonoruu. Kpome Toro, Oiarogapsi CBOUM MHOTOYHCIICH-
HbIM posiBieHusIM, UKT MOXHO 1MO3MIHOHUPOBATh, KaK TEXHOJIOTUH IIUPO-
KOr0 NMPUMEHEHHUSI, KOTOPBIE CO3/1al0T MHGPACTPYKTYPY, 0O0CCIIECUHBAIOIILYIO
KU3HECTIOCOOHOCTh MHHOBAIIMOHHBIX MPOIECCOB KoMITanuii. THHOBaImu, Kak
MIPaBUIJIO, PACCMATPUBAIOTCS B KaueCTBE BaKHEUIEro (hakTopa IKOHOMHYE-
ckoro pocta. Co3maHue HOBBIX pabOYMX MECT W TOBBIINICHHE COIMAIbHBIX
CTaHJIapTOB CBSI3aHO TAKXKE C MPOHUKHOBEHHWEM HH(POKOMMYHHKAIIMOHHBIX
TEXHOJIOTUN U YCIYT B OTJAJICHHBIE PalOHBI CTPAHBI.

68



TABJIMLIA. PeliTuHr cTpaH 1o pa3BUTHIO 3KOHOMUKHU 3HaHui B 2012 rogy

Gy ar OKOHOMHUYECKOTO

no KEI A UHCTUTYLIUOHAIIBLHOTO WNunoBammii  OOpazoBaHus HUKT

pexuMa

I izttt 9,43 9,58 9,58 9,74 8,92 9,49
D 9,33 9,65 9,65 9,66 8,77 9,22
e 9.16 9.63 9.63 9.49 8.63 8,88
0 Hucpran 9,11 8,79 8,79 9,46 8,75 9,45
| Hopserus 9,11 9,47 9,47 9,01 9,43 8,53
| Hosan enanmn 8,97 9,09 9,09 8,66 9,81 8,30
Kauana 8,92 9,52 9,52 9,32 8,61 8.23
0 Tepvanns 8.90 9,10 9,10 9,11 8.20 9,17
0 Ascrpams 8,88 8,56 8,56 8,92 9,71 8,32
Lo 8,87 9,54 9,54 9,86 6,90 9,20
[ = ]
Poccus 5,78 6,96 2,23 6,93 6,79 7,16
] Mup 5,12 5,01 5,45 7,72 3,72 3,58
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g nmoseienus Mecta Poccun B MEXXAyHapOIHBIX PEUTUHIAX, OLEHU-
BAIOIIMX pa3BUTHE HH(POPMALMOHHOTO OOIIECTBA M SKOHOMUKH 3HAHUM,
HEOOXOUMO COBEPILICHCTBOBATh MH(PACTPYKTYpPy HOCTYIA, MO3BOJISIOLIYIO
ucnons3zoBath MKT Ha moOom ypoBHe (HaceneHueM, OW3HECOM, rocyaap-
CTBEHHBIMU CTPYKTYpamMH) B COOTBETCTBMM C BBHIOpPAHHOM cTpaTerueu. Yuya-
CTUE B MEXKIYHApOAHBIX PEUTHHIAaX MMEET HE TOJIBKO JKOHOMMYECKOE, HO
U MOJUTUYECKOE 3HAYeHHE, a TaKKe IO03BOJHUT pa3padoTaTh COOCTBEHHBIE
KPUTEPUHU U METOAMKH OLIEHKU C YYETOM HAIlMOHAJILHON CHIEU(PUKH.
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AHHOTaIUA

Tepmur «9KOHOMUKA 3HAHUUY UUPOKO UCNONbIYEmCsl Olisi OnpedesieHuss muna 3Ko-
HOMUKU, 8 KOMOPOU peularowyro poib uzparom 3HaHus, a ux co30anue U UCHONb308aHUe
CMAHOBUMCSL ONPEOeNAIOUWUM PAKMOPOM KOHKYpermocnocoonocmu. I1ooxoo Bcemuproeo
OaHKa K usMepeHuro SKOHOMUKU 3HAHUL Onpedensem passumue UHGOPMAYUOHHO-
KOMMYHUKAYUOHHBIX MEXHOIO2UL KAK OOUH U3 YemblpeX 8adCHeUUUx nokazamenel.
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NPUCYTCTBYIOT PUCYHKM, HEOOGXO[UMO NMPUNOKUTB NX B UCXOAHBIX dopmMaTax.
Maiin 2 - ckaH NepBoOii CTPaHULIbl PYKONUCK, MOAMUCAHHO aBTOPOM(amu) - He
npepAcTaBnAeTCA NPV IMYHOM Noaaye.
Maiin 3 - uHpopmaLma 06 aBTopax, BKIIOUasA NepcoHasbHble aHHble U cornacue Ha
nx 06paboTKy (Gamununs, MMA OTYECTBO MOMHOCTBIO, flaTa POXAEHUA, MeCTO PaboTbl,
yyeHas cTeneHb 1 3BaHWe, AOJI)KHOCTb, MacnopTHble cBefleHNA (cepusa, HOMep, fjaTa
Bbljauu, KeM BbliaH), KOHTaKTHbI e-Melin, TenedpoH) B popmate MS Word (.doc).
Daiin 4 - nHpopmauma o6 aBTopax (6e3 nepcoHanbHbIX JaHHbIX) Ha aHMINICKOM
a3blke B popmate MS Word (.doc).
Maiin 5 - 3KCNepTHOe 3aK/loYeHne O BO3MOXHOCTU OMy6iIMKOBaHWA PyKONUCK B
OTKPbITOM [JOCTYyre, 3aBepeHHoe Mo MecTy obyuyeHnsa uny paboTbl B CKaHMPOBaH-
HoMm Bupe. ABTopam cneflyeT npefycMOTPeTb Hannyme NMCbMEHHOTO Corflacua Ha
ny6nvKaumio oT 1L, UK OPraHm13aLmii, Mo 3aKasy KOTOPbIX NPOV3BOAWINCH Te UK
UHble NCCeA0BaHMA, MPAMbIE UM KOCBEHHbIE pe3ynbTaTbl KOTOPbIX NIaHUPYTCA
K nybnukaumu B xypHane. OTka3 B NpeAcTaBneHNN TaKOro COracna MOXeT Nociy-
XKUTb OTKa30M B My6MKaLmm pyKonucu.
Daiin 6 (ana cTyneHTOB-UCCNefoBaTeNelNn, MarucTpoB, acNMpPaHTOB 1 concKaTenen
YUeHbIX CTeneHen) — peLeH3na Hay4YHOro pykoBOAUTENs, NOANNCH HAaYYHOTO PYKO-
BOAMTENA 3aBePAETCA N0 MeCTy ero paboTbl B CKaHNPOBaHHOM BUAE.
PeuieH3una ponxHa cogepxatb:
aKTyasIbHOCTb paccMaTpuBaeMbIX pe3ynbTaTos;
HayuYHy0 HOBU3HY Npeanonaraembix peLeHuni;
KpUTMUecKnin 0630p cTaTby (BKNIOYAA 3aMeUaHNA U NPeanoXeHrs No ux ycTpa-
HEHWIo);
onpepeneHve BO3MOXHOCTW NMyBnnKaLmuy cTaTby B XXypHane.
noAnMchb 1 AaTy peLieH3NpPoBaHWA, 3aBepeHne Nognmucy.
1.7 Mocne nonyyeHns matepuanos B nosHom obbeme (n. 1.6) aBTopy oTnpasnAeTca
AN 3aKJII0YEHNA IMLEH3NOHHBIN JOrOBOP O Mepefaye HEUCKIOUMTENbHBIX NPaB Ha
1crnonb3oBaHne NpousseAeHna (MoXeT 6biTb B BuAe odpepTbl) U KBUTAHLMA Ha onnaTty
opraHn3aLOHHOro B3HOCa.
Pepakuus octaBnAeT 3a cobol npaBo 0T60pa pyKonucei AN )XypHana v 3aTpe6osaTb
[OMNOSHUATENbHbIE OKYMEHTbI.
1.8 Pykonucu n Hocutenn nHpopmauuy aBTopam He BO3BpaLLaloTCa, roHopap He Bbl-
nnaympaeTcs.
1.9 Bce pyKonumcy NpoxXoAAT BHELLHIO 3KCMEPTHYI0 OLIEHKY — peLieH3unpoBaHue. Mpn
oTpurLaTeNbHOM 3aK/II04EHNN PYKONMCH OTKIOHAETCA AnA Ny6nnkaumm.
1.10 Mpwy HaNMUMKN NONOXKUTENBHOW PeLIeH3NK C PEKOMEHAALMEN PyKOMUCK K Ny6nu-
Kauuuv Unm pekomeHgaumeln AopaboTaTb pyKonuch (yCTpaHWTb 3ameyaHuis) 1 onna-
UYEHHOro OpraHN13aLMoHHOro B3HOCA, PYKONUCh NepefaeTca Ha npefrneyaTHyo noa-
rotoBky. Mpy nepepaye Ha npefneyaTHyo NOATOTOBKY PYKOMWCH, YCTaHaBNMBaEeTCA
Cpok ee Bbixofa 13 neyatu. [pn oTpuLaTenbHOWM NMOBTOPHOW PeLieH3UN PyKOMUCh
OTKJIOHAETCA ANA Ny6nanKaumu.
1.11 B npouecce npepneyaTHOWM MOATOTOBKM PYKOMUCb BblYWTbIBAeTCA pefak-
Topom/KoppekTopom. B 310 Bpema pepaktop/kKoppektop 6ygeT obpaljatbca K
aBTopy(am) AnA NCKMIOYEHUA HETOYHOCTEN, OWMOOK, ONeYaToK 1 NP. MO YKa3aHHbIM
aBTOpoM(amun) e-manny/TenedoHy.
1.12 NMocne BTOPOW KOPPEKTYpPbl PYKOMUCb CTaBUTCA B BbIMYCK, MOANUCbIBAETCA B Me-
yaTb. BHeceHne aBTOPCKMX MCNpaBieHnin Nocsie NOANUCaHNA PyKONMCK/BbINycKa B
neyaTb HEBO3MOXHO.

BaxxHas MHdopmMaums. HevckniounTenbHble NpaBa Ha BCe MaTepuansl, onybnnkoBaHHble B Xyp-
Hane npuHagnexar CM6ryT. Bce Matepuansl, aBTOpckue npasa Ha KoTopble npuHagnexat ChoeryT,
MOryT ObITb BOCMPOW3BEAEHbI MNPV HaNUYMU MUCbMEHHOro paspeltenns ot CMGMYT. Cebinka Ha
NepBOMCTONHUK 0bBs3aTenbHa. Hactosme TpeboBaHMs MOryT ObiTb M3MeHeHbl Ge3 onoBeLeHus.
AkTyanbHble TpeboBaHus ByayT pacnonoxerbl Ha canTe ypHana - http://wwwitt.sut.ru.

TPEBOBAHUA K OAANTY PYKONUCKU

2.1 O6bem TeKCTa HayuYHOI CTaTbh — He MeHee 8 1 He 6onee 12-TU MaLIVHOMUCHBIX
cTpaHuy (C pucyHkamu, Tabnvuamu, 6ubnuorpaduein). Gopmat ctpaHuLpbl — A4, npu
3TOM KaXk[oe nose JOMKHO 6bITb 25 MM, 33 UCKNloYeHnemM neBoro - 30 mm. AG3aLHbIi
otcTyn 10 Mm.
2.2 Ha nepBoli cTpaHuLe pyKonucu fo TeKcTa ykasbieatotca YK, damunvu, nHmuma-
bl aBTOPOB, Ha3BaHMe CTaTby, K/lOYeBble CJI0Ba.
2.3 CTpyKTypa pyKkonucu cnegyoLas:
YOK (pasmep wpudta 14, pacnonoxeHume TeKCTa MO  JieBOMY
ona onpegenenns YK ncnonb3yiite on-line knaccudurkatop www.udcc.org;
damunuis, HMUManbl aBTopa (aBTOPOB) (C paccTaHOBKOW MO andaBuTy) C yKazaHem
MecTa obyueHnsa nnm pabotbl (pasmep wpndTa 14, pacnonoxeHne TEKCTa Mo IEBOMY
Kpato);
Ha3BaHMe pykonucu (pasmep wpudTa 14, 3arnaBHble GYKBbI, PaCNONOXEHNE TEKCTa
no neBoMy Kpaio);
KntoueBble c1oBa (pa3mep wprdTa 12, pacnonoxeHre TeKcTa no WUpUHe);
TEeKCT pykonucu (pasmep wpndTa 14, pacnonioxKeHvie TeKCTa Mo WNPUHE):
BBefieHue;
NYHKTbI 1 NOANYHKTbI;
3aK/oyeHue (BbiBoAabl);
6ubnmorpadunyeckmin cnncok (pasmep wWprdta 14, pacnonoxeHune TeKcTa no Wwu-
puHe);
aHHoTauuA (pasmep wpudTa 14, pacnonoxkeHue TeKCTa Mo WNPUHE) MPUBOJUTCA
Ha OTAeNbHOW CTpaHuLe nocse bubnuorpaduyeckoro cnmncka.
Ha aHrnniickom f3bike (Ha PyCCKOM, eCiin A3bIK PYKOMWUCKU aHMAWNCKNN) NpefcTas-
naoTca: Gamunna M MMA aBTopa, MecTo paboTbl UnK yyebbl, Ha3BaHWe CTaTby, aH-
HOTauuA (abCcTpaKT), KnioueBble CNoBa, 6rbnnorpadryeckunii CNcok, ceeieHns o6
aBTope(ax).
[pu Hanucanuu aHHomayuu pexomerdyem ucnonv3oeame cmamoio «Coicoes, I1. B. llpasuna Hanuca-
Hus anHomayuu / I1. B. Cvicoes // MHocmpaHHble A3biKu 8 wKone / 2/, ped. H. 1. Kameneykas.— 2009.—
N4.- C.81-83».
2.4 TeKCT pyKONUCK JOSKeH OblTb TWATENIbHO BbIYMTaH U MOANMCAH BCEMU aBTOPamu
Ha NepBOl CTPaHuLIe, NPaBKa TeKCTa 1 UCMpaBfieHNe PUCYHKOB, KOPPEKTUPOBKA aH-
HOTaLU BbINONHATCA pefakTopOM XKypHasia COBMECTHO C aBTOpoM(amu).
2.5 BepcTKy Npon3BOAUTD C MEXCTPOUYHBIM MHTEPBaNoM «1» No NprBeAeHHbIM Tpe-
60BaHMAM, CTUM 1 MaKPOCbI He MPUMEHSATb.
2.6 ByKkBbl B TeKkcTe 1 GopMynax NaTMHCKOTO andasrTa HabupalTcA KypCrBOM, OyK-
Bbl FPEYECKOro 1 pycckoro andaBuToB — NPAMbIM WpudToM. MaTemaTnyeckmne cum-
Bonbl lim, Ig, In, arg, sin, min u T. A. HabupatoTcA NPAMBIM LWPUGTOM.
2.7 He cnepyeT NpyMeHATL CXOAHbIE MO HauepTaHUio OyKBbl TaTUHCKOTO, FpeyecKkoro
1 pyccKoro anasnToB, NCMONb30BaTb COOCTBEHHbIE MaKPOChI M PUCYHKU A1t BYKB.
2.8 Cnepyet pa3nuyatb 6ykBy O 1 Honb 0; Aeduc «-», 3HaK MUHYCa 1 TUpe «—».
2.9 Gopmynbl fOMKHbI BbITb HabpaHbl ToNbKo B pepaakTope MS Equation, a otaens-
Hble CMMBOJIbI U BYKBbI GOPMY B TEKCTE CTaTby AOMKHbI ObITb HabpaHbl B pefaktope
MS Word (e B Equation!). invHHble popmynbl cnepyeT pa3buBaTb Ha He3aBUCKUMbIE
dparmeHTbl (KaXKaan CTPOKa — OTAENbHbIN 06bekT). HymepoBaTb HY»KHO TOMbKO Te
$opMyIIbl, Ha KOTOPbIE €CTb CCIKI B TEKCTE.
2.10 Henb3s ncnonb3oBaTb PUCYHKM 1 TabnuLbl Ana pa3melleHus dopmyin.
2.11 PucyHKku n poTorpadum pacnonaratoTca B TeKCTe. Bce HaaNUcK Ha pUcyHKax u
doTorpaduax AOMKHbI ObITb BMOMHEHbI TaKNM Xe HauepTaHNeM 1 pasmepom wpud-
Ta Kak 1 OCHOBHOW TeKCT.
2.12 WnpwuHa Tabnuy (wprdT 12 pt) He AoOMKHa NPEBbILWATb WWPWHY CTPAHULLbI.
2.13 Bce Tabnuupbl, rpaduKkm, CXembl 1 PUCYHKU BOMKHBI ObITb MoAnMcaHbl 1 06a3a-
TenbHo odopmneHbl ¢ nepesogom B opmat MS Word.
2.14 Ha pucyHKax 6yKBbl NaTUHCKOTO andaBuTa B CKaHUPOBaHHOM Bufe TakxKe Habu-
paloTca KypcmBoM, a 6YKBbI FPeUYECKOro U PYCCKOro andaBUTOB — MPAMbIM LWPUGTOM.
2.15 MepeyeHb UCTOYHMKOB NMPUBOAMTCA OOLYMM CMIMCKOM B KOHLie cTaTbi. CocTaB-
NAETCA B COOTBETCTBMM C NOCIEe0BaTENIbHOCTbIO CCbINOK B TeKcTe. CCbIIKN Ha NCTOY-
HVIKW B TEKCTE NPUBOAATCA B KBafPaTHbIX CKOOKaX.
2.16 Mpumepbl odopmneHna Gubnnorpadruecknx onncaHMin pasnnyHbIX U3gaHUi
npueegeHbl B FOCT P 7.0.5 2008 «bnbnuorpaduyeckas ccoinka. O6wme TpeboBaHms
1 NpaBuia COCTaBNeHNA».

Kpato);
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DNEeKTPOHHbIN HAaYyUHbIN XXypHa

Bbinyck 4-2013

Tun KomnbloTepa, Npoueccop, conpoleccop, Yactota: Pentium IV v Bbilwe / aHanornyHoe; onepateHaa namatb (RAM):
256 M6 1 Bbilue; HeO6XOAMMO Ha BUHYecTepe: He MeHee 64 M6; OC MacOS, Windows (XP, Vista, 7) / aHanornyHoe; Bugeocucrema:
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HenckniountenbHble NpaBa Ha BCe MaTepuanbl, onybanKoBaHHble B JaHHOM M3aaHum npuHaanexat CreryT.
Bce maTepwanbl, aBTOpcKMe Npasa Ha KoTopble npuHaanexat CM6IryYT, moryT 6biTb BOCNpov3BefeHbl
npwv HaNNYMM NMCbMEHHOTO pa3pelueHns ot CM6IyT.

CcbinKa Ha NepBONCTOYHMK 0bA3aTenbHa.

Mo BONpoCcom nNpuobpeTeHrs HEUCKUUTESNIbHBIX MPaB U UCMOMb30BaHMA XXypHara
obpatlaiitech no Ten. (812) 326-31-63, gobaBouHbiin 1388, e-mail telecomsut@gmail.com

Vipea co3paHuA XypHana cocTouT B MOAHOGOPMATHOM MHPOPMMPOBaHUM coobluecTBa O TeHAeHUMAX passutua IT

1 TeNEeKOMMYHVIKALIMOHHON OTpacsniei, B COYeTaHUN HOBEMILMX JOCTUMEHUIN HAYKN U UX BHEAPEHUA B NPOU3BOACTBO.

Halw »ypHan 370 He TONIbKO OKHO MHPOPMaLMK, HO 1 MNOWaAKa AA HayUYHbIX AMCKYCCHiA. Mbl rOTOBbI NPefOCTaBUTb N1O-

LWaAKY KaK Ans y4YeHblX C UMeHeM, Tak 1 191 TONbKO fienaloLLyx nepsble Waryi B Hayke. AKypHan OpyeHT!POBaH Ha CTaTbu B

obnact Gu3nKo-maTeMaTnyeckunx; TexHnyeckux (05.12.00, 05.13.00, 05.27.00), uctopuueckumx (07.00.10), s3koHOMMYe-
ckux (08.00.05 - ynpaBneHne NHHOBaLMAMY, CBA3b, SIKOHOMUYECKHME acneKTbl IT 1 TeneKoOMMyHUKaLui) HayK.
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