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s peanu3anuy MIPOEKTa BHIOPAHBI CJIEAYIOIINE HH-
dOpMAaIMOHHBIE TEXHOJOTMA M MpOrpamMMmHoe obecrie-
yenue: onepanuonHas cucrema Unix (FreeBSD); Web—
cepsep Apache; ocHOBHOIT s13bIK 17151 pa3paborku PHP;
cucrema ynpasieHus konrenToM phpWebThings; npo-
rpammHOe obecrnedeHue Uit JOCTyNa K reomH@opMma-
muu MapServer; cucrema ynpasiieHusi 6a3aMH JaHHBIX
MySQL. .

PaGora BbImONHEHa mpu monzep:kke rpanra POOU-
KK®H 03-07-96001-p2003eruceii.

2.29. Twprowrxun A.H. Metoapl UHTerpupoBa-
HUS CPEeACTB CBH3H
IIpomecchl 3KOHOMHYECKON II0DaN3aluy desioBede-
cKoro obuieHusi TpeOyIOT HOCTOSHHOIO Pa3BUTHA H II0-
BBIIIEHHA KadecTBa ycuiyr obmena uHdopmanueit. Og-
HAKO OBICTPBIA POCT TEIEKOMMYHHUKAIIMOHHBIX TEXHO-
JIOTWi HACBIILIAET PHIHOK CBOEH MPOAYKIMeH, onepexas
BHEJpEHME MX IOoBCceMecTHO. M3-3a cnoxusulerocs ta-
KuUM 0Opa3oM oOUIMSA CPEICTB CBSA3M, @ TaKXKe Ipeno-
CTaBIISEMBbIX UMM Pa3JIMYHBIX BO3MOXKHOCTE, BCTAET
npobiieMa yHHMOUIMPOBAHHOIO 0OMEHa COOOIIEHUAMM.

2.30. Troprowxun A.H. IIpoGaemsl obecmeye-

HUSA KadecTBa WHGPOPMAIIMOHHBIX CHUCTEM
C poCTOM CIJIOXKHOCTH IIPOTPAMMHBIX CHCTEM M PACIIH-
penueM cdepsl UX IPUMEHEHUs, BEPOATHOCTb OMUO0K
BO3pacTaeT. BospacraeT u IeHa 3TuX ommbok. B Ta-
KHX YCJIOBUAX HA IEPBLIA IUIAH BBIXONAT TE€XHOJIOTHH
W MeTOIbI, KOTOpble HaIllpaBJIEHbI Ha IIPeJOTBpAleHHe
ownbOK H HENPEPHIBHOE OTCJIE’KUBAHUE KAUECTBA IIPO-
rpaMMHOro obecrneyeHus.

2.31. Isey J.A. Cucrema nporpaMMHUpPOBaHNd
Ha sa3bike O2M
A3k mporpammuposanus O2M pacmmpsieTr CBOEro
TIpeIIIeCTBEHHUKA METOJaMH IPOUEIY PHO-ITapaMeTpH-
9ecKoro nporpamMmupoBaHus. OH BKJIIOYaeT BCE BO3-
MOXXHOCTH #3bIKa OGepoH—2, 4TO IO3BOJISET HCIIOJb-
30BaTh paHee HAMHCAHHBIE MOXYIH. s mpakTuye-
CKOI ampobauuu mpoleaypHO-IAPAMETPHYECKOl ma-
PagurMbl pa3paboTaHbl TPAHCIATOP, MHOTOMYHKIHO-

HaJbHadA rpadudeckas 0b0I0YKa U [EHEPATOp MpPOeK-
Ta.

2.32. IIvizaaues P.I'. O6 ogHOM moaXoAe K BUP-
TyaJIbHOMY SKPaHMPOBaHUIO KOPIOPATUB-
HBIX ceTeil
HW3BecTHO, uTO cerogus xopnoparusHbie cetu (KC) He
OrPaHUYMBAIOTCA PUIUIECKHUMH IPAHULIAMH OPraHH3a-
nuit. O6eryno, KC opranusammit ©MeI0T HECKOIBKO Cer-
MEHTOB, HAXOAIINXCA B (DU3MYECKH YIAJEHHBIX APYT
oT gpyra Mmecrax. Ecnu tpebyercs ofecrneduTs g0CTyIT
K HHQOpMALUH JJjIsi BCEX COTPYIHHKOB OpPraHH3allH,
TO YaCTO HCIIONB3YIOTCS BbIAEJIEHHBbIE JHHUH IJIs CO-
€THHEHHS CErMEHTOB C INI00AJbHBIMH CeTSMH. Bblae-
JIeHHbIE JTHHHH TOCTATOYHO J0POTrH, i 1modToMmy Internet
SBJIAETCA XOPOIIeil ajbTEePHATHBON L1 COeTUHEHHS

neckosbpkux cermeHToB KC. B cBasu ¢ stum, Internet
CTAHOBUTCS BarKHEMIIMM 3JIEMEHTOM CeTeBOi uHdpa-
CTPYKTYPbl OpPraHU3allui.

Obecnedyenne HaOEKHOHN 3aIUTE KOHDHUIEHIIHATbHBIX
JaHHBIX, [epeJaBaeMbIx depe3 Internet, or mocsra-
TEJILCTB 3JIOYMBIIIIIMHHUKOB OJHOBPDEMEHHO C ayTeH-
TudUKaNUe ¥ MPEIOCTABIEHAEM JIECUTUMHBIM OJIb-
30BaTENIIM KOHTPOJIUPYeMOro JocTyma 1o Bcemy KC
mpezcTaBiiseT o0l JOBONBHO aKTYaJIbHYIO Ipobiemy.

OcHOBHBIM HEOCTATKOM HCIONB30BaHUA Internet st
3TOIt IeNu SABJSETCA OTCYTCTBHE KOHGMHIEHIMAILHO-
CTH JaHHBIX, NepeJaBaeMbIX mo Internet mexxzmy cer-
MEHTaMH; a TaKXKe yA3BHMOCTb K IOJMEHE [aKeTOB M
IpyruM atakaM. [Tosromy Ams coelMHEHHs yOaIeHHBIX
CErMEHTOB 1[eJIecO0BPa3HO HCIIONb30BAHUE BUPTYAJb-
HBIX yacTHBIX cereit (Virtual Private Networks-VPN),
IOCTPOEeHHbIX Ha 0a3e MexceTeBbIX 3KpaHOB (MD).
VPN ucnons3yoT mudpoBanue 4 obecrnedenus 6e3-

onacHocTy. O6BIYHO MM POBAHNE BBINOJIHACTCS MEX-
oy MD.

Pemenue mpoGieMbl ayTeHTHDHKAUMHA M NPEIOCTAB-
JIEHUS JIETUTHMHBIM II0J1b30BATENAM KOHTDOJIMPYEMO-
ro gocryna mo Bcemy KC moxkeT ObITh HajiieHO C mo-
Momipio VPN Ha 6a3ze MO o6beguHeHHEM HECKOJIbKHX
CErMEeHTOB, IOAKJIIOUEHHBIX K rI0DaIbHON CeTH, B OA-
Hy Bupryanbnyio KC, T.e. co3maHueM cpeipr AJist BUD-
TyaJIbHOrO 3KpaHupoBanus. [Ipu Takom pemennu MO
mudpyer Bechb TpadHK, NE€PelIaBaEMbIil yIATIEHHOMY
CerMEHTY, H pacmu@pOBLIBAET BeChb TPAadHUK, MPUHS-
TBIA OT HUX. [lepegada DaHHBIX MEXKIY STUMU CETMEH-
TaMM MPOU3BOAUTHCS IPO3PAYHBIM 00Pa30OM 7S MONb-
30BaTeNeil CErMEHTOB, Kak 6yaTo MeXK 1y HUMH HeT MD.
Ha camonm gene Tpacduk mapmpyrtusupyerca MO VPN,
06paboTKa ero IpOKCH—CEPBEPAMH U Ay TeHTUDHKAIMA
He Tpefyorca. Jlrobsle na xocra BHyTpu VPN, cBa-
3aHHBIE 3aLIUIIEHHBIMA KaHAIaMH, MOTYT cBOOOIHO 06-
MEHMBATHCA JAHHBIMU MEXIY COOOH M IPeIoCTaBIATh
Bce cepsuckl TCP/IP, koTopbie y HUX HMEIOTCH.

KoHdHuIeHIHAIBbHOCT, ¥ LEJIOCTHOCTD NepeaaBaeMoi
UHGOPMAIMH TOJIKHbI 00eCIeYuBaTHCA MPH MTOMOLIH
cpencts mHGPOBaHUS ¥ HCIOJH30BAHUA IM@PPOBBIX
moanuceii. IIpu mepenade JaHHBIX MOXKET LIHGPOBATH-
CA HE TOJIbKO COIEPIKUMOE [1aKeTa, HO U HEKOTOPLIE M0-
na 3aronoBka. IITudpys Bech ceaHc, TAKKe MOXXHO pe-
IUTh MpobsieMy ayTeHTHDHKALY.

BesonacHOCTh — HE €IMHCTBEHHBIH BOIPOC, KOTOPBIH
pernaeTcs npu BHpTyadbHoM skpannposannu KC, Tak
Kak ceifuac Internet He mpexOCTaBJIAET TApAHTHH B
IPOIYCKHON CITOCOOHOCTH KaHaJja U ero HaJeXKHOCTH.
®aiinel ¥ COOOIIEHUsT MOTYT OBITh IIePeAaHbl C 330ePXK-
KaMH UM He JOCTaBJeHbI BOoOUIe, H 3TO 3aBHCHT OT
ob1Iero CoCTOsiHUA ceTell M OTAEIbHBIX MaplpyTH3a-
TOPOB, COCTABJAOUINX Internet.
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2.33. 9nmun I'M. IlocTpoeHne KOMIOHEHTHOH
ApXHTEKTYPhl HMHTEPHET—CHUCTEM, OpHeH-
THUPOBaHHON Ha JeKJiapaTHUBHOE IIporpaM-
MHpOBaHUeE

Co3naHve KOMIOHEHTHBIX CHCTEM B MEPBYIO O4epelb

MOTHBHPOBAHO >KEJIAHHEM IIOBBLICHTL IIEPEHCIIONbL3Y-

€MOCTb TIpOrpaMMHOro Kofa. OOBIYHO apXHTEKTypy

NOApPa3JeNAloT Ha [JBE BAXKHBIX IOHATHUA: KapKac u

mabI0HbI IPOEKTHPOBaHus. Kapkac ompenensieT Kak

B3aHMOZJEHCTBYIOT 00beKThI ¥ Kiacchl. [I1abnoHb! po-

eKTHPOBaHHA, B CBOIO O4Yepeldb, AUKTYIOT pa3pabor-

9MKaM IIPOBEPEHHbBIE METOABI UCIIOIb30BAHHS KapKaca

[J1s1 pelleHus 3aJa4 npobieMHONl 00I1aCTH.

3. 3agadu moaaep>KKu IPUHATUS

pelueHui
3.1. Aczeenxoe FE.B. Hosnlili Buag 3KBHUBa-
JIEHTHOCTHU TeOo3JIEKTPUYEeCKHX IlapaMeT-
POB TOPH30HTAJIBHO-CJIOUCTHIX IIOJISAPU3Y-
IOIIUXCH pa3pe3oB
Sanexxp ¥YB — 06bekT, mpuBiexamomit K cebe BHHMA-
HIle CIIeNHaJIHMCTOB U3 MHOTUX 0OJIacTeli reoIorui, reo-
dusnkn, reoxumuu. CyliecTByer JOCTATOYHOE YICIO
Mozenelt aToro obvekra. EcTh psag momesnei u 119 Me-
TOJOB, H3Y4aIOUIHX BBI3BAHHYIO MOJISPU3ALII0. XOTe-
JIOCh ObI OCTAHOBHTLCS HA ONHONM H3 HHX.
CoriacHo rumorese [IHpcOHA., 3MEKTPOXIHAMIYECKIIe
OCOOEHHOCTH I'OPHBIX NOPOJ B 00JaCTH pasBUTHA 1I
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PacCIpoCTPaHeHns HedTera3oBbIX 3ajleXKeil mpemompe-
JIEeJSIOT TOsBJIEHNE ClIenH(bUUEeCKUX HCTOYHUKOB 3JjIeK-
TPHUYECKOro NoJIs (THIA “TONIMBHBIX JIEMEHTOB”), KO-
TOpBIE CO3AAI0T 3JIEKTPOTEITypHYecKHe TOKu. Ilon-
3eMHble “TOIUIMBHEBIE 3JIEMEHTHI' HEIPEpbIBHO IIOMOJI-
HAIOTCS 33 CYeT MUIPHUDYIOIINX MAJIbIMH [IOPIUSIMHU
yTJIIEBOZOPOXOB ¢ Gosee riybokux ropu3onTos. Hemo-
CPEICTBEHHO HAaJ, MCTOYHHKAMH TAKUX JIEKTPHUECKHX
noJieit HabIIIONAETC yBEJIMYEHHE BOCCTAHOBHUTENbHBIX
cBoiicTB cpenpl. O6pa3yroTca BUIOU3MEHEHHBIE TOPHEIE
HOpOABl LMIUHADPHYECKOH (opMbI (Tak Ha3bIBaeMasd
“rpy6a”). Tpy6a, KaK nmpaBujIO, He JOCTUTaeT JHEBHOM
MIOBEPXHOCTH, & OIPAHHYUBAETCS MEPBLIM PErMOHAJD-
HBIM BOZAOYIIQPOM, BBIIIE KOTOPOLO IIPOMCXOOUT CBO-
6oaHas MUPKY/IALMA KUCIOPOAA BO3AYXa M Cpela Te-
psieT CBOM BOCCTAHOBHTEJbHBIE CBOHCTBA. B ycmopuax
BOCCT2HOBHUTENbHON CPEbI IIOBBIMIAETCA KO3 duimenT
TIOJIPU3YEMOCTH (7)) ¥ U3MEHSETCSI BPEMS PeIaKCalyu
anekTpoxumuueckux peakuwii (7). T.0. Hag 3amexsbro
YB BO3HMKAIOT aHOMAJIUH MOJISIPU3YEMOCTH U BPEMEHU
peJlaKCaluu.

JHMDS 3apexoMennoBai cedst KAaK METO, U3y4aromHit
nponeccer BII. Perucrpauusi BTOpoit IpOCTPaHCTBEH-
HOI IIPOM3BOOHON HAIPAXKEHHOCTH II0JISI COBMECTHO C
Pa3HOCTHIO IOTEHIMAJIOB, & TAKXKEe BBIYHCJIEHUE IIpPO-
HU3BOJHBIX 110 BPEMEHH OT TO# U APYroit KOMIIOHEHT, U
JanbHelee mosyvenne quddepesnuantbHO-HOpMUPO-
BAaHHBIX [IAPAMETPOB, TIO3BOJISIET U3Y4YaTh KaK MpOIec-
CBI 3JIEKTPOMArHuTHOH uuayknuu, Tak 1 BII. Y momy-
YaTh JOCTATOYHO MHMOPMALMH AJIS ONpPeNesIeHHs Mpo-
BOAAUIMX CBOMCTB IOPH30HTAJIbHO—CIIOMCTOrO Pa3pe3a
M €ro HOJIAPU3ALUOHHBIX CBOMCTB. A 3TO B TepMHUHAX
mozenu Koyn-Koyn — nonsipu3yeMocTs, Bp. penakca-
IHH U LIHPUHA PEJIAKCAIHOHHOrO CIIEKTPA.

Moe uccienoBaHHEe KacaeTcsd U3Y4YeHHS SKBUBAJIEHT-
HOCTeHl TOPHU30HTAJILHO-CIOUCTBIX IIOJISIPU3YIOIIIXCS
cpen. 3adeM HY>KHO U3y4arb IKBHBajeHTHocTH? s
MOCTPOeHUsl 0oJjiee TEXHOJOCHYHOrO AJIrOpuTMa 06-
paTHOM 3343y [JIs [OJSPU3YIOLIUXCA Pa3pe30B; IS
IPAaBHJILHOTO IMOHHMAHUS pa3pelaroIeii CcrocobHo-
ctu 3oHauposanuii JTHM3; misa yTOYHEHHS NpPUHIIH-
Ia reosioro-reou3HYECKOl HHTEPIPETAUMA JaHHBIX
JHMS.

WccnenmoBanue OCHOBAHO Ha MAaTEMATHYECKOM 3KC-
nepuMeHTe. MHOrNOKpaTHOE pEIIeHHEe MpPSIMOil 3a-
Ja4d CTAHOBJIEHHS 3JEKTPOMATHUTHOIO TMOJS HAJ
TOPH30HTAJIBLHO-CIIONCTBIM OJSPH3YIOIIMMCS pa3pe-
30M, B KOTOPOM H3MEHSETCH 2—3 re03JIeKTPUYECKHUX I1a-
pamerpa, Jaet psan kpusbix JHII u §U, koTopsie cpas-
HHMBAIOTCs C T.H. pedepenTubivu kpusbivu JTHIT u §U,
MOJIyYEHHBIMH OT pedepeHTHOro paspesa. Kpurepuem
CPaBHEHHs] KPHBBIX SBJISETCS CPeIHEKBaIPaTHIECKOe
pPacXOXKIEHHEe WM POOACTHBIT aHAJIOr CPeIHEeKBaIpa-
THYECKOTO PACXOXKJAEHHs. s HAIVISIHOrO IpeaCcTaB-
JICHHSI H3MEHEHHS CPeIHEKBAAPATHYECKOTO PACXOXKIe-
HHS CTPOHTCA JIBYMEpPHBIH Cpe3 HeaeBoH (MYHKUHH B
NPOCTPAHCTBE IEO3IEKTPHYECKHX HAPAMETPOB, H3Me-
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