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|.BBEAEHUE

XapakTepHOil 0COOCHHOCTBIO Tporpecca Cpeau
KOMIIBIOTEPHBIX WH(OPMAIMOHHBIX CHUCTEM, aKTyallb-
HBIX B YKpauWHe, SBJSIETCS OC3yCIOBHBIH MPHOPHTET
paspaboTtok skcnepTHbIX cucTeM (DC), OCHOBaHHBIX
Ha UCNOJb30BaHUM HCKYCCTBEHHOIO MHTEJUIEKTA. JTa
TeHJEHIMsI 000CHOBaHA TeM (haKTOPOM, UTO IKCIEPT-
HbI€ CHCTEMBI JalOT BO3MOKHOCTb MEHEIDKEpY WU
CHENHANNCTY TOJy4yaTh KOHCYJIBTALUU IKCIIEPTOB IO
JMOOBIM TIpo0JIeMaM, O KOTOPBIX 3TUMH CHCTEMaMHU
HaKOTIJICHbI 3HAHUS.

[Mom MCKYCCTBEHHBIM HHTEIICKTOM OOBIYHO TO-
HUMAIOT CTIIOCOOHOCTH KOMIIBIOTEPHBIX CHCTEM K Ta-
KUM JEHCTBHSIM, KOTOPbIE Ha3bIBAJIMCH OBl MHTEIIICK-
TYaJbHBIMH, €CITU ObI UCXOJIMIIA OT YCIOBEKA.

besycnoBHO, peleHue cnenualbHBIX —3a4ad
TpeOyeT crenuanbHbIX 3HaHWWA. OIHAKO HE Kaxaas
KOMIIaHHUSI MOXeET ce0e TMO3BOJIHUThH JepKaTh B CBOEM
HITaTe SKCIEPTOB 110 BCEM, CBSI3aHHBIM C ee paboToii,
mpobiieMaM WM JaXke MPUTJamaTh WX KaxIbId pas,
KorJa mpo0iieMa BO3HUKIA. DTa, HAa MEPBBIA B3I,
cyry00 3KOHOMHYECKas MmpobieMa, 4YTO MPHCYIIa,
MPAaKTHYECKH KKJIOW MOJIOIOW U HeOOraTo! CTpaHe,
TakoM Kak YKpauHa, SABWJIACH OCHOBHOM IPUUYMHOMN
CJEAYIOLIEro: rjaaBHas HUJes HCIONb30BaHUS TEXHO-
JIOTHH HKCIEPTHBIX CHCTEM 3aKJIIOYAETCS B TOM, UTO-
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OBl MOJlyYUTH OT DKCIIEPTA €ro 3HAHUS W, 3arpy3uB
UX B TIaMATh KOMIIBIOTEpa, HCIHOJB30BaTh BCAKUN
pa3, Kor/ia B 3TOM BO3HHKHET HEOOXOIMMOCTb.

SIBisISICH OJHUM U3 OCHOBHBIX IIPUJIOKEHUH UC-
KYCCTBEHHOTO HWHTeIUIeKTa, JC MpencTaBIAIOT cO00H
KOMITBIOTEPHBIE IIPOTPaMMBI, TPaHC(HOPMUPYIOIINE
OIIBIT JKCIIEPTOB B KaKOW-mmOO oOsacTh 3HaHWH B
(bopMy 3BpHCTHYECKHX TPaBUJI (IBPUCTHK). DBPUCTH-
KA HE TapaHTHUPYIOT MHOJYyYCHHS ONTHMAaJbHOTO pe-
3yJbTaTa C TaKOW K€ YBEPEHHOCTHIO, KaK OOBIYHBIE
ITOPUTMBI, HCIOJIb3yEeMBbIC Ul pEIIeHUS 3ajad B
paMKax TEXHOJOTHHU MOAJACPKKU MPUHATUS PEIICHHUH.
OnmHako 9acTo OHM JAIOT B JIOCTATOYHOM CTETIEHH
IpUeMIIEMBIE PELIeHUS JUISI UX NPAaKTHYECKOro HC-
HOJIB30BaHUs. Bce 3T0 emaeT BO3MOKHBIM HCIIONIB30-
BaTh TEXHOJIOTHIO JKCHEPTHBIX CHCTEM B KauecTBE
COBETYIOIINX CHCTEM.

CxozcTBO MH(OPMALMOHHBIX TEXHOJIOTHH, HC-
MOJIB3YEMBIX B OSKCIIEPTHBIX CHCTEMaxX W CHCTEMax
MOJAEP>KKH MPHUHATUS PELICHUH, COCTOUT B TOM, 4YTO
00e OoHM 00ecTeYnBalOT BBHICOKUH yPOBEHBb HMOIEPIK-
KM TpUHATUS OnsHec-pemeHnid B Ykpaune. OnHako
HMEIOTCS TPU CYIIECTBEHHBIX pas3NM4us, a BEpHEe,
0COOEHHOCTH.

IlepBoe cBs3aHO C TeM, YTO pemIeHne IPOOIEMBI
B PaMKax CUCTEM HOJAEPKKU MPUHITHUSA pELICHUN
OTpa’kaeT ypOBEHb €€ MOHMUMAaHHUS YKPAWHCKUM KOH-
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KPETHBIM I10JIb30BATEIIEM, €0 MEHTAIILHOCTBIO U CIIO-
COOHOCTBIO MOJYYUTh M OCMBICIHTH ONTHMAJILHOE
pemenne. Texuonmorus OC, HaoOOpOT, mpenmiaract
MOJIb30BATENI0 TIPHHATH pPELIEHHe, MPEeBOCXOAsIIee
€r0 BO3MOYKHOCTH.

Bropoe oTnnune yka3aHHBIX TEXHOJIOTHH BbIpa-
xaetcs B crtocobHocTr DC TOSCHATH CBOM PacCyKae-
HUSI B TIpoliecce IosydeHust penieHus. OueHb 4acTo
9TU TOSCHEHMS OKa3bIBalOTCs Ooiee BAKHBIMHU UL
TI0JIb30BATENs, YEM CaMO PElICHHE.

Tperbe oTIMUME CBSA3AHO C UCIIONB30BAHUEM HO-
BOrO0 KOMIIOHEHTa WH(OPMAIMOHHON TEXHOJOTUH —
001I1el SpyIUINH U 3HAHUH.

1. IOCTAHOBKA 3AJAYN

B pamkax mpezacraBieHHON pabOTHI penraeTcs 3a-
nada pazpabotrku OC, MO3BOJIOIIEH MOBBICHTH (-
(heKTUBHOCTH NMPOEKTHPOBAHHS M HKCIUTyaTALMH TeJle-
KOMMYHHKAIIMIOHHBIX CeTed M HX CEerMEHTa — ceTel
nmoctyna (CH). OqHuM U3 BaKHEWIINX U CIIOMKHBIX 3Ta-
OB SIBIISIETCS COOp M NPEACTaBICHNE 3HAaHUK B 00Ja-
CTH TPOEKTUPOBAHUS TENCKOMMYHHKAI[MOHHBIX CETeH
JUId 00yueHHs 3KCHepTHOM cucteMsl. IlocrtaHoBka 3a-
Jla4¥ OTpaHWYeHa pa3pabOTKOH anropuTMa CO3IaHMSA
OC ¥ aHaIM30M TEOPETUYECKUX ACTIEKTOB MPOEKTUPO-
BaHUsI UHTEIUIEKTyaabHONH DC, OCHOBaHHOW Ha 3HAHU-
sx. B xadectBe mpumepa paspadborana DC, MO3BOISIO-
masi MPUHATH PEIICHUE O IEeJIecCO00pa3sHOM MpUMEHe-
HUM OIHOHM M3 TEXHOJOTHH IOCTyNa, B YaCTHOCTH HA
MIEPBOM 3Tale pacCMOTPEHbI TexHooruu DSL.

Henpro paboThl sBIsCTCA TOBHIMICHHE Y(PPeK-
TUBHOCTH TIPOEKTHUpPOBaHMA M 3Kciuryatauuu CJ[ 3a
cuet paszpadotku IC.

OOBEKT HCcCIeOBAHUS — CETh AOCTYIIA.

[IpeameT mccrnenoBaHUsT — METOABI Pa3pabOTKH
9KCHEPTHHIX CUCTEM, METO/BI IIPEACTaBICHUS 3HAHUH,
METO/IbI IPOEKTHPOBAHMUS CETEH OCTyIIA.

111. QEJECOOBPA3ZHOCTb PASPABOTKH 2C
JUIAA NPOEKTUPOBAHUS TEJJEKOMMYHHU-
KAIIMOHHBIX CETEHN

YKpauHCKHUil PHIHOK YCJIyT Tepefiadul JaHHBIX B
pexxume on-line maxogurcs B HaAYalnbHOW CTaauU
cBoero pa3Butus. OCHOBHBIM CIEPKUBAOIINM (hak-
TOPOM SIBJISICTCSI HECOOTBETCTBHE MEXKAY OOJIBIION
ce0eCTOMMOCTBIO YCIYr M  IUIATEIKECTIOCOOHOCTHIO
noTpeduTeneii, B pe3yibTare Yero TaKOro poja
YCIyTd JI0 HACTOSIIEr0 BPEMEHH MOTJIM MO3BOJIHTH
cebe TOJNBKO CpeIHHE M KPYIHBIC KOPIIOPATHBHBIC
nojp3oBarenu. He cexper, 4To [uis CHIKEHHs cebe-
CTOMMOCTH YCJIYT' BRKHEHIIYIO POJb HrpPacT BBHIOOD
cpenbl mepefadr JaHHBIX UMEHHO JUIs OpTaHH3allid
"mocnegHet Munau", TO €CTh JIMHHHA, MO KOTOPBIM
MOJIE30BATEIN IMOAKIIOYAIOTCS K TOYKE JOCTYITY
omneparopa. [Ipy MOCTPOSHUH CETH, PACCUYUTAHHOMN Ha
MacCOBOTO TIOJB30BATEIs, BHIOOP TEXHOJIOTHU JUIS
"mocienHe MUIU" CTAaHOBHUTCS NMPUHIMIHAAIHHBIM C
TOYKH 3PCHUS BIUSHUS HAa TapUQHI.

CoBpemeHHble KoHLeHTparopbl DSL mpencras-
JSA0T co00i 000pyJ0BaHNE HOBOT'O TOKOJICHHS, 1103~
BOJISIET TOJKIIOYAaTh A0OHCHTOB K CETH Mepenavu
JAHHBIX, UCIIOJB3YS MOCICAHUE TEXHOJIOTHH, U HUME-
et cereBble uHTep(deiichl, Takue kak Ethernet, ATM,
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SDH. KoHIEHTpaTopsl YCTAHABIMBAIOTCA B MeECTax
KOHILIEHTPALMK TI0JIb30BaTeleil Ha CTOPOHE ONeparo-
pa CBSI3M W TIO3BOJSIOT IIOJB30BATENSAM IOIYYaTh
BBICOKOCKOPOCTHOH JOCTYHN K CETSAM Iepefayd JaH-
HBIX, COXpaHs;sI MPH 3TOM CYIIECTBYIOIIyI0 HH(ppa-
cTpyKTYpy 1 goctyn Kk TOII.

Ha ceroassiunuii JeHb 9UCIIO MPOU3BOAUTENICH
U MOCTABIINKOB YCTPOHCTB MOJOOHOTO POJa COCTaB-
JSIeT HECKOJBKO COTEH, M BBHIOpaTh HYXKHOE 000py-
JIOBaHHWE HE Tak MpocTo. TpeboBaHMs, KOTOpBIE
MPEIBSIBISCT MOTPEONTENb K pa3HbIM Kiaccam DSL-
000pyOBaHMs, CYIIECTBEHHO pasiauyarorcs. Vmeror
3HaYCHHUE: HANEXKHOCTh, Pa3Mephl, IDIOTHOCTH IOP-
TOB, TOTpebisieMas MOIIHOCTb. Hampumep, Hamex-
HOCTH KOHIICHTPATOPOB  OIEPATOPCKOTO  Kjacca
JIOJDKHA OBITh 3HAYMTENFHO BBILIE, Ye€M KOHIIEHTpa-
TOPOB ISl KAMITYCHBIX TPUJIOKEHHH, T1Ie HETPOI0JI-
JKUTENbHbIE COOM B Iieperadye Tpaduka HE CTOJb
KPUTHYHBI, TO )K€ KacaeTcsi 1 HeoOxoqumMoro Habopa
¢yHkuuii. Mcnonp3oBaHne MeHOW TPOBOJIKU U MPO-
cTas MpoLeaypa yCTAaHOBKU KOHIIEHTpATOpa JENaroT
HavallbHBIC BIOXEeHHS g co3nanus C/l MUHUMATh-
HbIMH. TakuM 00pa3oM, UCIIOJIb30BaHNE KOHIIGHTPa-
TOPOB IIO3BOJIAET IIOJIB30BATEISAM MOIy4YaTh JOMOJI-
HUTEIbHBIE BUABI YCIYr, a omeparopaM — JOIOJHH-
TEJIbHBIC BUABI T0XO0AA.

BrimeckazaHHoe TOATBEpXKAAET Iieliecoodpas-
HOCTh pa3pabOTKH, IKCHEPTHOH CHCTEMBI, KOTOpas
momorya Obl omeparopaM B BBIOOpE TOW WM HHOU
texHomoruto XDSL, obOopymoBanus, BHaa KaOems U
T.1., AJI TOCTPOEHUs "mocnennedt munu".

IV. IIPUMEP PA3PABOTAHHOM S3KCIEPT-
HOU CUCTEMBbI

Ipu paspadorke IC npumeneno 10 Expek Pro
Bepcust 1.5+ mas Windows, 4to sBisieTcs yHUBED-
CaJbHOM SKCIEPTHOM CHCTEMOW MJisi OLEHKH CIOX-
HBIX 00BekTOB. Cuctema obecrieunBaeT KayeCTBEH-
HOe 00OCHOBaHHE B 3a/la4ax OLEHUBAHWS M IPUHS-
Tus pemenus. g Gopmannzanyuu U pemeHuss KOH-
KPETHOH OIIEHOYHOMW 3a/1aui HEOOXOIMMO MOCTPOUTH
omeHouHyl0 Monenb. Mcmonp3oBana B Expek Pro
OpUTHHANbHAsE BEKTOpPHAas MOJIENb IIPE/ICTaBICHUS
3HAHMHA M MEXaHW3M IPHUHATHS pelleHuil BoOpanu B
ce0s NpenMymecTBa TaKMX M3BECTHBIX MOJIXOJIOB,
KaK He4eTKas JIOTMKa, HEeHpoHHbIE ceTH, bailecos-
CKas OLIEHKa M ApyTHeE.

ITocnenHsAs MU — 3TO JOBOJNBHO CHIEITUPUIHBIN
cerMeHT ceTH. OH JIOJDKEH UMETh JIOCTATOYHO IINPO-
KYIO TIOJIOCY MPOIYCKaHUS U TIPH 3TOM 00ecIieunBaTh
OoubIIyI0 JAJBHOCTH 0Oe3 pereHeparopoB. JlaHHas
9KCIEepTHAs cucTeMa OyIeT OIpenensaTh Jy4IIuil Ba-
puanT Texuosoruu XDSL o 3agaHHbIM CBOMCTBAM.

OCHOBHBIE KOMITOHEHTHI MH()OPMAIIMOHHON TeX-
HOJIOTHH 3KCIEPTHBIX CHCTEM: MHTepdeiic mosb3oBa-
Tend, 6a3a 3HAHWH, HHTEPIPETATOP, MOIYIb CO3AAHUS
CUCTEMBL.

s BBOozma mH(MOpMAIMK ¥ KOMaHI B JKCIIEPT-
HYIO CHUCTEMY M IIOJy4EHHs BBIXOJHON HMH(OpMannu
13 Hee MeHeKep (CIEIHAaINCT) MCIONb3yeT MHTEp-
¢eiic. Komannpl BrimowaloT B cebs mHapaMmeTphl,
HarpasjsonMe Tnporecc o0paboTku 3HaHWHd. WH-
dopmars 0OBIYHO BBITAaeTCS B (GOpMe 3HAYCHUH,
MPUCBAUBAEMBIX OIPEAECICHHBIM NIEPEMEHHBIM.
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MeHepkep MOXKET UCIIONB30BaTh YEThIpe MEeTOAa
BBOJIa MH(OpPMALUU: MEHIO, KOMaH/Ibl, €CTECTBEHHBII
S3BIK U COOCTBEHHBIN MHTEpdeiic. TeXHOIOTHS JKC-
NEPTHBIX CHUCTEM MpeaycMaTpHBaeT BO3MOXHOCTh
HOJIy4aTh B KauecTBE BBIXONHOW HH(MOpPMAanWM He
TOJIBKO pelleHne, HO U He00X0Au-MbIe OOBSICHEHHSI.

[pumep chopmupoBaHHOI 6a3bI TaHHBIX 00BEK-
TOB mpuBeneH Ha pucyHke 1. [TonpoOHyro mHpopMma-
IMIO JUIs aHAJIM3a BKJIaJa CBOWCTB TEKYLIEro 00beKTa

£ Expek Pro ana Windows - [C:\DSL\XDSLBAZ. db]

B €r0 HMHTETPAIbHYI0 XapaKTEPUCTHKY MOXKHO IIONY-
YUTH BBIIIOJIHUB OAMHOYHBIA pacueT. [Ipumep oT00-
pa)KeHHs pac4eTOB NPUBEICH Ha PUCYHKE 2.

[Tpumep Bu3yanu3alyu pe3ynbTaToB aHalINW3a Ha
OCHOBaHWHU 0a3bl 3HAHWH, KOTOpOH oOydeHa naHHAas
cucTeMa, n300pakeH Ha PUCYHKE 3.

W3 mansOTO Tpaduka BUIHO, 9TO Hamboiee mpu-
eMJIEMOH JUIsl aHAJIM3MPYEeMOro BapHaHTa HCXOIHBIX
IAaHHBIX TeXHOJorus, asisiercs VDSL2.

E MpoekT HacTpofka Basa AaHHelx  Ofydedde  PacyeT  YCTaHoBkH OkHD 7

DsL CranpapTt Bux. wewpkicTs (Bx. wewpkicTe MBwT/cek |daneHicTs MeTE|CumeTpiA KinekieTs nap|diameTp mn
AoSL2 MUGos23  «[H0 3 £100 acumeTpuHta |1 04
WBOSL2+ TU G.8g25 123 3 6000 acuMeTprHHa (1 04
sl [TU 5.982 1 8 ng 5200 ackMmeTpryHa |1 04
HDSL (2 napw 0.4) [T G 9821 12 2 2400 cUMETPHHHE |2 04
HDSL (2 napw 0.8) |ITU G 892 1 12 2 2600 chMeTpuHHa (2 0g
HDSLI3 napw 0.4y (T G982 1 12 2 3900 chMeTpUHHE |3 04
HDSL(3 napw 0.8y [ITU G982 1 12 2 4800 cUMeTpH-HE |3 0e
HDSL2 ITU G892 1 12 2 2800 cimeTpuHHa (1 04
IDSL nia 0144 0144 6500 cimeTpuyHa (1 04
SDSL [TU G882 1 0768 0768 3050 clneTprsHa |1 04
SHDSL ITU G .8g1 2 2.3 2.3 6000 cimeTpuHHa (1 04

DsL [TU3.8931 |52 2.3 1300 ackMmeTpr4Ha |1 04

D&L2 ITU G893 2 52 20 1300 acKMeTprHHa |1 04

Pucynoxk 1 — Ilpumep cghopmuposantoil 6azvl 0anHHbIX

=% HDSL2:1TU G.992.1

CeoMcTEA 3HaqeHuA PeayneTatsl

Bux. wWeugkicte Méut/cek 2 050 (50.0%) 2418
Bx. wenpkicTs Mbut/cek 2 030 (30.0%) 11.61
HanbHieTs MeTp. 2800 033 (32.9%) 0OB4d
CreTpia G ETPMHHE 080 (100.0%; 058
Kinekicts nap 1 1.00 (100.0%; 1.29
Diametp mm. 04 100 (100.0%) 1.29
MHTerpanbHan xapakTepreTng 40 51

Pucynok 2 — Ilpumep oounounozo pacuema
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Puc. 3 —IIpumep suzyanuzayuu pe3yibmamos

V. BBIBOJ

B pesynbraTe BRIIOIIHEHHS PaOOTHI, PEe3yIbTaTHI
KOTOpOH NpHBE/IEHHI B CTaThe, ObII CO3JJaH ajJrOPUTM
pa3paboTKN AKCHEPTHOH CHCTEMBI, KOTOpas MpeaHa-

© C.B. Caxaposa, 2014

3HAYEHa /I IEPBUYHOTO OIPEEIICHHs yPOBHS Kade-
CTBa CeTel JOCTyna ¢ MX CBOMCTBAMHU M NpEHMYyIle-
CTBaMH, TIPOBEJICH AHAIN3 TEOPETHUYECKUX ACHEKTOB
MIPOCKTUPOBAHMS ~ MHTEJUIEKTYaJIbHOM  OKCIIEPTHOM
CHCTEMBI, OCHOBaHHOH Ha 3HAHMSIX.

[Mponenannast pabora ¢opmynupyer 3amaun
KBaJIUMETPUH M TIOMOTaeT IOHATh, KaK IOCTPOHTH
9KCTIEPTHYIO CHCTEMY JUIS PalMOHAIBHOTO ITOCTPOE-
HUS CeTed NOCTyIa, a TakkKe BKIIIOYAET NMpUMEp pas-
pabOTKH SKCIEPTHON CHCTEMBI.
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SOME FEATURES OF EXPERT SYSTEMS’ USAGE AT THE DESIGN OF TELECOMMU-
NICATIONS NETWORKS

The subject of the research, some results of which are presented in this paper, is focused on the development of
modern telecommunication networks in Ukraine and allows solving the problems at the networks design and
organization of access to infocommunication services. The chosen theme is closely related with the main direc-
tions of the world telecommunications development, which are defined in the main existing regulations and laws.
A characteristic feature of computer information systems’ progress, which are actual in Ukraine, is an absolute
priority of expert systems’ development. Questions of the expert systems’ usage at the design and development of
telecommunications networks in the modern world are considered in the paper.

The problem of expert system’s development, which allows enhancing of the design and operation of telecommu-
nication and access networks, is being solved within the given work. Statement of the problem is limited by the
development of the algorithm for the expert system’s development and analysis of the theoretical aspects of the
knowledge based intelligent system’s design. Done work formulates the qualimetry problems and helps to under-
stand how to build an expert system for the access networks’ rational development.

Expert system, allowing to choose proper access technology, is developed as an example. Particularly DSL
technologies are considered at the first stage. The last mile is quite specific network’s segment. It should have
enough bandwidth while providing great transmission range without regenerators. This expert system will de-
termine the best option of DSL technology on the basis of the desired properties. The system is developed with
the usage of Expek Pro software (version 1.5+) for Windows.

The article consists of five sections - introduction, problem statement, the main part - the necessity of an expert
system’s development for the telecommunication networks’ design, an example of the developed expert system
and conclusions, as well as includes bibliography, used at the work writing.

Keywords: Access network — Parameters of access networks — Expert system — Design of telecommunication
networks.
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