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3ATAJIBHA XAPAKTEPUCTUKA POBOTHU

AKTyaJbHicTh TeMU. KOHKYpeHIIis 3Mylllye BUPOOHUKIB CKOPOUYBAaTH TEPMIiH
pPO3pPOOKH HOBUX €JIEKTPOHHUX BHUPOOIB. 30UIBIIEHHS CKJIATHOCTI amapaTHUX 1
IIpOrpaMHMX 3ac00iB HaBIramiiHUX CepBiCiB Ki0ep(DI3UYHUX CHCTEM Ta CKOPOYCHHS
TEPMIHIB €KCIUTyaTallli BUMarae BIJMOBIIHMX 3aXOiB, JUISl 3MCHIICHHS TEPMIHIB
pPO3pOOKM HOBHX €JCKTPOHHUX TMPHUCTPOIB, KiOEpPI3UYHUX CHUCTEM  TOIIO.
Hasgiramiitauii cepBic Ki0ep(i3UYHOI CUCTEMH CKIATAETHC 3:

- HaBiTamiHUX HpHCTpOlB SIKi BCTAHOBJICHI HA pyXOMHX 00’ €KTax;

- HaBITAIIMHUX CEpBICIB, sKI 3a0E3MEUyI0Th B3AEMOJMII0 TMPHUCTPOIB 3

KOPHUCTYBadYaMH;

- KOMIT IOTEpPHUX MEPEX, Kl 00’ €THYIOTH 111 BC1 CKJIAZIOB1 B OJIHY CHUCTEMY.

Hapiramifini nOpucTpoi MOCTIMHO BJIOCKOHAMIOIOTH, OJHI 3HIMAKOTh 3
eKCIUTyaTallii, 3’sBISIOTECS HOBI. BiAmoBigHO, MIBHJKA 3MiHA THIIIB HaBIraiiHUX
IPUCTPOIB, BUMarae moOyA0BH JIJIsi HUX HOBUX MEPEKHHX 1HTEp(ENCIB.

Cnenudikoro HaBIralifHMX CepBICIB € Oe3kabenpHa Tiepedada JTaHUX
HaBITaIIHHUMH TIPUCTPOSIMHU, SIKI BCTAHOBJICHI Ha PyXOMHX 00’€KTax, B TOMY YHUCII 1
aBTOMOOLIAX, HapiramiiHuMm cepsicaM. Lli HapirarmiiiHi 3acoOu TOTPIOHO MEBHUM
YUHOM 3’€IHYBaTH 3 0e3KaOeNbHUMU MEpeXaMu, IO 3A1MCHIOETHCA 3 JOMOMOTOIO
BIJIMOBIIHUX MEpEXHUX 1HTepdeiiciB. Y HaBIraiiHux cepBicax Kidoephi3nyHux
CUCTEM, ICHYIOTh MEPEKHI 1HTep(eicH I TPbOX THIIB 3’ €HAHb:

1) 3’egHaHHs MK HaBITAl[lHHUMU TPHUCTPOSIMU 1 HaBITALIMHUM CEPBICOM.
HapiramiifHi TpUCTpOi MIBHIKO 3MIHIOIOTHCSA, OJHI 3HIMAIOTHCS 3 EKCILTyaTarii,
3’ABJISIIOTBCS HOBi. ICHYIOTH JECSTKM THINB IUX TIPHUCTPOIB, SKI TOCTIHHO
OHOBITIOIOTHCS, @ TAKOK BOHM HE CYMICHI MiX c000r0. BiamoBimHo, mBHAKa 3MiHA
TUIIB HABITAIIWHUX TPHUCTPOIB BHUMArae TMOCTIHHO peali30BYBaTH MEPEXKHI
iHTepdeiicu mig Hux. s Toro, mo6 3MEHIUTH o0cAr poOOTH MPOTPaMICTIB Hall
peanizaiiclo MEepeXHOro iHTepQeicy mis 3’€IHAaHHS HaBITalIMHOTO MPUCTPOIO 3
HaBITaIifHUM CEpBICOM, 11T KOKHUM HOBUH THIT HABITAI[IHHOTO MPUCTPOIO, ITOTPIOHO
yHI(IKyBaTH MEPEKHUMN 1HTEpdENC 10 PI3HUX TUIIIB MPUCTPOIB.

2) 3’elHaHHS MK HaBIraIlliiHUM cepBicoM 1 iHTep(deiicoM kopuctyBaya. s
PI3HHX KOPHCTYBauiB MOTpiOHA pi3Ha iHOpMaIlis, sika GOPMYEThCS 3 OTHUX 1 TUX
caMUX HaBiramiiiHuX AaHuX. [CHye BenMka KIJIbKICTh BHJIIB HaBiramiitHoi iH(opmarii
1 MOCTIMHO 3’SIBJIAIOTHCS 1i HOB1 BUJIM, BIAMOBIAHO 0 MOTpeO kopucTyBada. lle y
CBOIO UEpry, BUMAarae BEJIMKOI KUIbKOCTI Pi3HUX (QOpM MpeAcTaBiIeHHS 1HPOpMAIIii.
[nTepdeiic kopucTyBaua MOBMHEH B110Opa)kaTy BCl BUAM HaBIrauiiHoi iHPopMauii y
BUIJISIAI €KpaHHUX (QopM, 3BITIB TOIIO. BCl BOHM TeHEpyIOTh MOTIK 3alUTIB 0
HaBITalIMHOTO CEPBICY 1 IHTEPIPETYIOTH BIANOBIAI HABITAL[IHHOTO CEPBICY, AJI CBOTO
OHOBJICHHA. BiIMoOBiHO, 3aBXAW MOTPIOHO OMpPaIbOBYBAaTH PO3MOIUICHHN MOTIK
3amuTIB, SIKUA OyJe HAAXOAUTU BIJl €JIEMEHTIB 1HTepdeilicy KopucTyBada 0
HaBITaIlIfHOTO CEpBICY, TOMY HEOOXiTHO OyJ0 O pO3POOUTH OIUH MEPESKHHMA
iHTepdeiic, KUl peari30ByBaTUME ITI0 B3aEMO/IIIO.

3) 3’eqHaHHS MK HaBIraIllliHEM cepBicoM 1 0a30ro maHux. Hasirariiai 3amadi
BUMararTh 1HpopmariitHoi miaTpuMmku Ha piBHI BJl. Y KopucTyBauiB, MOCTIHHO
BUHUKAIOTh HOBI HaBITaIliiH1 3a/1a4i. BimoBiIHO, 10 MOSBU HOBUX 1 3MIHU ICHYIOUHX
3aaa4, BMicT b/ 3MmiHioBatumeTbes. bJ] Moxke (Bi3MYHO 3HAXOAUTHUCS BIIJATIEHO 1
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HaBiTh, SKIIO BOHA 3HAXOAUTHCS (I3UYHO B OJIHIM KOMIT IOTEpHIH CcHUCTEMI 3
CEepBEPOM IPOTPAMHO-ANMAPATHOTO HABITAIIHOTO CEpPBICY, BOHU B3a€EMOJIIOTh MIX
co0010 yepe3 MepexkHHUi iHTepdeiic, TOMy 1110 BUKOPUCTOBYETHCS KIAaCUYHA KIIIEHT-
CepBEpHa B3aEMOJISI.

Jlns BCIX BHINE HaBEJACHMX KJAciB 3’€JHAaHb, a caMe: 3 €IHAHHI MDK
HaBITAI[ITHUMH TPUCTPOSIMU 1 HAaBITalliiHUM CEpPBICOM, HABITalliHUM CEPBICOM 1
iHTep(eilicom KopucTyBaua, HaBITAIliHUM cepBicOM 1 0a3010 JaHHUX CHUIBHOIO €
npoOsieMa MIABUIICHHAM €()EeKTHUBHOCTI IIMX MEPEKHUX 1HTepEHCIB MUIIXOM
MOKpAIEHHSIM KPUTEPIiB €PEeKTUBHOCTI, a caMe: Yac peakilii Ta TepMiH PO3pOOKH
MEpEXKHOTO 1HTep(dEiCy.

Buiie nHaBeneHi mpobieMu, i BCIX THUITIB 3’ €IHaHb, TPOTIOHYETHCS BUPIIIUTH
IUSIXOM ~ TPEACTaBICHHS  CTPYKTYpHM  MEPEeKHMX 1HTepheWciB y  BHUIVISI
(GbyHKIIIOHATBHUX MOIYJIIB, IO PO3POOISIOTECS Ha OCHOBI €IMHOTO I1a0JIOHY.

TakuMm 4MHOM, aKTYyaJIbLHOI0 € HAYKOBA 3a/1a4a IiIBUIICHHS €(QEeKTUBHOCTI
MepeXHHUX 1HTepdelCciB B HaBITaIlIHHUX cepBicax KiOep(i3UUHUX CUCTEM.

3’5130k po00TH 3 HAYKOBHMM MNpOrpaMamMi, IUIAHAMH i TeMaMmm.
Hucepraiiiina poboTa BHUKOHaHHa y MeEXKax HayKOBO-JOCHIIHOT poboTu kadempu
enekTpoHHNX oOunciroBabHUX MammH JIB/KIBEP No 015 - 97 «IlutanHs Teopii,
NPOEKTYBaHHS Ta peanizaimii KOMITIOTEPHHX CHCTEM Ta MeEpexX, a TaKoxXK
KOMIT FOTEpHUX  3ac0o01B, BY3JIB, NpPUIAJIB 1 MPUCTPOIB BHUMIPIOBAIBHUX,
1H(QOpMaLIiHUX, KEpYIOUYUX, TEIEKOMYHIKAUIMHUX Ta KiOep(I3UUHUX CHUCTEM)
(momep neprkaBHoi peectparii 0115U000446).

Mera 1 3aBaaHHs JocJizKeHHs. MeToo jaucepTaniiHoi poOoTH €
M1IBHUIICHHS ¢(PEKTUBHOCTI 3aC001B Ta BJOCKOHAJIECHHS METO/IIB PO3POOKU MEPEKHUX
iHTedeliciB B HaBIraIIHHUX cepBicax KiOep(i3UUHUX CHUCTEM.

JI1st nocsiTHEHHS 11i€1 MeTH B poOOTI Oyiiu po3B’sA3aH1 Taki 3a/aui :

- aHam3 BIIOMMX METOJIIB Ta 3aco0iB 3a0e3MledyeHHsS MEpPEKHOI B3aeMOIi, Mk
HaBIraliiHUMHK  cepBicaMu  KiOep(i3uyHUX  cUCTeM Ta  KOPHUCTyBauyaMu,
HaBIraliiHUMH PUCTPOSIMH Y Oe3KabeNbHIN Mepexi;

- BJIOCKOHAJICHHSI METO/IY JUIsI TOJIITY MEPEXKHOT0 iHTep(eiicy HaBiramiiHoro cepBicy
Ki0ep(}i3MYHUX CUCTEM HAa KOMIIOHEHTH;

- BJIOCKOHAQJEHHS METOMAIB peani3alii MepekHHX I1HTepdeiciB B mpouect ix
PO3pOOKH, 1T MEPEXKHOI B3a€MOJIii, MK HaBITAI[IMHUMU CepBICAMH K1Oep(p13MUHUX
CUCTEM Ta KOPHCTYBauyaMH 1 HaBIrauliHUMU NPUCTPOSIMHU Y O€3KaOeNIbHIN Mepexi;

- po3poOJieHHsI 3aco0iB peaizallli MepexHUX 1HTEp(EHCIB HABITAIIMHOTO CEpBICY
Ki0ep(i3UYHUX CUCTEM;

- MpaKTHYHA peati3allis po3po0JeHUX MEPEKHUX 1HTEPQEICIB HaBITAIlIHHUX CEPBICIB
Ki0ep(Di3uIHNX CUCTEM;

- TIOPIBHSHHS 3 TOYKH 30py €(PEKTUBHOCTI 3alpOIMOHOBAHUX PIIIEHh Ta BIJOMHX
MIIXOMIB, JUIsl peamizamii MepexHuX 1HTep(deiciB  HaBITAI[IHHOTO  CepBICY
Ki0ep(Hi3UIHNX CHUCTEM.

OO6’eKkT HoCHiTAKeHHSI: B3aEMOJisI HABITAIIHHUX CEpBICIB Kibepdi3naHMX
cucteM B Oe3Ka0elbHUX MeEpekax 3 HaBIrallMHUMU TPUCTPOSIMU Ta B MEPEXKI
[HTEpHET 3 KOpUCTYBaUYaAMMU.
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IIpeamer pochaixaxeHHsi: MepexHi 1HTepdelcu HaBIraliiHOrO CepBICY
Ki0ep]i3MIHUX CUCTEM.

Metoaun pochaimxenHs. Metonu IOcCHiKeHb 0a3yloThbCsl Ha MPUHIUIIAX
CHUCTEMHOro aHamizy (iepapXidyHOCTI, JeKoMIo3uiii Ta iHmme). s po3B’s3aHHA
MOCTABJICHUX Yy JUCEpTaIliiiHii poOOTI 3amad BHKOPUCTAHO METOAHM OO0’ EKTHO-
OpIEHTOBAHOTO TPOTPaMyBaHHS, TeOpii WMOBIPHOCTEH Ta OOYHMCIIOBAIBHOI
MaTEeMaTHKH, Teopii KOMIT'IOTEPHUX CHCTEM 1 MeEpex, SKi Jalld MOXJIHBICTb
BU3HAUUTH XApaKTEPUCTUKUA PO3POOJICHUX 3ac00IB  MEpeXHHMX I1HTep(henciB,
MOJIETIIOBaHHS po00TH 0e3KabenbHUX Mepexk, PO3POOUTH KPUTEPIl MOALTY MEPEKHHUX
1HTEp(eiiciB.

HaykoBa HOBHM3HA oJep:KaHUX pe3yJabTaTiB Mojsrae B HacTynHomy. Ha
OCHOB1 BUKOHAHUX JOCIIIJIKEHb PO3B’3aHO HAYKOBO-TIPAKTUYHY 3aJa4y I11/IBUIIICHHS
e(EeKTUBHOCTI MEpeXHUX I1HTepdelciB B HaBIramiiHUX cepBicax Kioepdi3uIHUX
cucteMm. [Ipu boMy oTprMaH1 Taki HayKOB1 pe3yJIbTaTH:

1. Bnepuie 3amponoHOBaHO METOJA PO3POOKU MEpPEKHOro iHTepdeicy s
HaBIrallIMHUX CEpBICIB KiOEep(hI3MYHUX CHUCTEM IUISIXOM MapaMmeTpu3allii CUCTEeMHU
KOMaH/Jl Ta J1aHUX, 32 KO U KOXHOIO KJacy 3ajJad BU3HAYAIOTh HIAXOAU AJIs
pO3po0KKU MepexxkHoro iHTepdeiicy Ta #oro cnemnudikaliii, MO Ja€ MOXKIUBICTh
3MEHIINUTH Yac PeaKiii MepeXHOro 1HTepdeiicy Ha 3alUTH Bl KII€HTIB.

2. BaockoHalleHO ICHYIOYl METOAM JWHAMIYHOI, CTaTUYHOI Ta CTaTUYHO-
JUHAMIYHOI MEPEKHOI B3a€MOJIl B HaBIralmiiiHuX cepBicax KiOep(i3uyHUX CUCTEM
NUIIXOM  ONTUMI3alii (YHKIIT MepeXHOro iHTepdeiicy, Mo Aae MOKIMBICTh
3MEHIIUTH 4Yac poO3pOOKH MEpexHUX IHTep(deiciB HaBIraliiiHUX CepBICIB
Ki0ep(hi3UYHUX CUCTEM.

3. Brmepiiie 3arpomnoHoBaHo CrOciO MOPIBHIHHS PO3POOJICHUX 1 TPaAULIIMHUX
3aco0iB peainizallii MepeXHUX 1HTep(elciB HaBiramiHoOro cepmicy kidbepdiznuHux
CUCTEM, SIKMI JaB MOXIIMBICTh Ha €Tall IMPOEKTYyBaHHS HaBITaIliiHUX CEpPBICIB
BUOpaTH OAMH 13 BIOCKOHAJICHUX METOJIB JIJIs peati3allii MepexHuX 1HTep(dencis.

IIpakTHyHe 3HaYeHHS OJIeP:KAHMX Pe3yJIbTATIB NOJISATa€ B HACTYITHOMY:

— po3po0ieHuit crociO Ta MpoBeeHEe MOPIBHIHHI MEPEKHUX 1HTEpQEiCiB
noOy/IOBaHUX 3  3aCTOCYBaHHSM  BJOCKOHAJIEHUX METOMIB  Ta
TpaJAMLIIIHUX MIAXOAIB 10 MOOYIOBH MEPEKHUX 1HTEpPENCIB, SIKI aau
MOXKJIUBICTh CKOPOTUTH y 2 pa3d TEPMIHH pPO3POOKH MEPEKHUX
1HTepdeiiciB HaBirauiitHoro cepsicy ZiTtrack;

— peani3oBaHl METOJM PO3pOOKM MEpexHUX IHTepdEelCIB HaBIraluiiHOro
cepBicy KiOep(pi3UUHUX CUCTEM Jalu MOXJIUBICTh Ha 19% mokpanmutu
e(eKTUBHICTh MEPEKHOI B3aeMoJli KiOep(Di3uYHUX CUCTEM IS
MOHITOPUHTY PYXOMHUX 00’ €KTIB.

Buxopucranusi pesyiabrariB. TeopeTnuyHi 1 MPaKTHYHI PpPe3yJabTaTH

JTUCEePTaIiitHOT pOOOTH BUKOPUCTAHO 1 BIPOBAIKEHO Y:

1. JIbBIBCbKOMY J€p>KaBHOMY YHIBEPCUTETI O€3MEKH >KUTTEAISUIBHOCTI, Y
aHATITHYHIA CUCTEeMI MPOTHO3YBAaHHSI HA/I3BUYAHUX CUTYAIiH.

2. KoMyHanbHOMY MiANPUEMCTBI «JIbBIBABTOIOP» Y HAaBIrauiiHiil cuctemi
JqucrneTyepusallii opratizaiii nacaxupChbKuX rnepeBe3eHb y MicTi JIbBOBI.
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3. ToBapucTtBi 3 OOMEXEHOI BIAMOBIAAIBHICTIO «JIbBIBChbKAa THBHA
KOMIaHis» Yy HaBITalliHIA CcHUCTeM1 TMPOKJIAJaHHS ONTUMaJbHUX
MapuIpyTiB Ta KOHTPOJIIO 32 TPAHCIIOPTHUMHU 3aCO0aMHU.

Ocobuctuii BHecok 3100yBavya. OCHOBHHII 3MICT POOOTH, BCl TEOPETUYHI
Ta MPAaKTUYHI pe3ylbTaTHh, BUCHOBKH 1 JOCHIPKEHHA, SKI TPEICTaBICHO [0
3aXUCTy, OJiepKaHi aBTOpoM ocobucto. Pobdotm [4, 5, 6, 11, 12, 13, 14]
omyOTiKOBaHI caMOCTIHHO. Y myOiKaiisX, HAllMCaHUX y CITIBABTOPCTBI, aBTOPY
HaJIeKaTh: Kiacudikailis 3aco0iB MOAYIBHOI B3a€EMO/IIT MK KIIIEHTOM 1 CEpBEpOM
[1,3]; Momenb 00’€KTHOT KIIiE€HT-CEpBEpHOI B3aeMomil [2]; oOmsim MepeKHHUX
iHTepdeiciB Ta iX B3aeMoOmis B Mepexi [7]; mpHHIUIN PO3pOOKH MOIYJIBHOTO
MepexxkHoro  intepdeiicy [9]; mpuHmMI posmomiieHux oOuuciens [10];
HaBaHTaXXyBaJbHE TECTYBaHHA MEpEXHOro iHTepdeicy [8]; MaTreMaTUuyHUN OMUC
MepexHoro 1HTepdeiicy [15]; mpuHIMO MOAYJIBHOCTI MEPEKHOro iHTepdeicy
[16].

Anpobauisn pe3yJabTaTiB aucepramii. Pe3ynbrati 1ociaipKeHb, BUKIQJACHI B
JUCepTaliiiHiil poOOTi, JOMOBIAAIKUCH Ta OOTOBOPIOBAJIMCS Ha HAYKOBUX CEMIHapax
kadenpu EOM, a Takox Ha MIXHApOJHUX KOHepeHIisax: MixHapoHa KoHbepeHIii
ITS (M. Miucek, binopycs, 2012), IX Mixuaponna kondepenuisst MEMSTECH (M.
[lonsna, 2013), VI Muoxuaponna xoHgepenuis ACSN (M. JIbBiB, 2013), VI
MixunapoHa koHpepenuist monoaux BueHux CSE (m. JIbBiB, 2013).

Ilyoaikanii. 3a pe3ynbTaTamMu NPOBEIEHUX JIOCHIKEHb OMyOIiKOBaHO 16
HAyKOBUX TIpailb, B TOMY Yuciai 6 crareid y (axoBuUX HAYKOBUX BHIAHHSX,
3aTBEp/KEHUX MIHICTEpCTBOM OCBITM 1 Hayku YKpaiHu, | cTaTTs y BHJIaHHI
VYkpainu, 10 BXOJAUTb /10 HAYKOMETPUYHUX 0a3.

OO6csar i crpykrypa aumcepranii. /[ucepramiitna po6oTa CKiIamaeThes 31
BCTyMy, YOTUPHOX PO3JLIIB, BHUCHOBKIB, BHUKIAJEeHWX Ha 127-0X CTOpIHKaxX
JPYKOBAHOTO TEKCTYy, CHUCKY BUKOpHcTaHuX xepen (121 nHaiimeHyBans) Ta
noaatkiB. Pob6ora MicTuTh 42 puCyHKiB, 6 TaONHIL Ta 5 TOJATKIB.

OCHOBHMI1 3MICT POBOTH

VY Berynmi HaBeEHO 3arajbHy XapaKTepUCTUKY pOOOTH, OOIpyHTOBAHO ii
aKTyaJIbHICTh, IOKAa3aHO 3B'30K 3 HAYKOBUMH IIporpaMamu, copMyIL0BaHO METY Ta
3aBIaHHS JOCHTIKEHb, HAyKOBY HOBH3HY 1 TPaKTHYHE 3HAYCHHS OTPUMAaHHUX
pe3ynbTaTiB. HaBeaeHo maHi mpo BIPOBAIKEHHS Ta anpoOaliiio pe3ynbTariB poOoTH.
Y nepmiomy po3aiumn "Micume Ta BaXJIMBICTH MepeKHOro iHTepgeiicy y
ki0epgizuyHiii cuctemi' MPOBEACHO aHANI3 ICHYIOUMX NPUHLMUIIB MOKPAIEHHS
e(eKTUBHOCTI MEpPEKHOTO 1HTepdelcy y HaBiramiiHuX cepBicax KidbepdiznyHux
CUCTEM, SIKMM JIO3BOJISI€ 3MIMCHUTH BHUOIp 0a30BHX CIOCOOIB MJis peami3artii
MEpEKHHUX 1HTEp(EHCIB B IaHUX CHCTeMax. AHalli3 IMOKa3aB, IO I 3a0e3IeueHHS
e(heKTUBHOTO (DYHKI[IOHYBaHHS HaBITalIMHUX CEPBICIB KiOEp(DI3UYHUX CHCTEM
HE0OXiTHEe BUKOPUCTAHHA 3ac00iB (hOpMyBaHHS peakxilii, siKl 3aTHI aaTyBaTUCS B
YMOBAaX MIBUJKOI 3MIHU CTPYKTYPH MEPEXKHOTO 1HTEp(DEiiCy.

Hagiramiiini 3aco6u noTpiOHO, SKUMOCh YHHOM 3’ €/IHYBaTH uepe3 Oe3kaldesbH1
Mepexli 3 cepBepaMu MPUMOMY, IO 3IIMCHIOETHCS 3a JIOMOMOTOK BiJIMOBIAHUX
MepexHux 1HTepdeiiciB. [IpeaMeroM AOCHIKEHHS B JaHId poOOTI € MEpeKHUM



iHTepdeiic. OrIsIHYBIITM OCHOBHI MPOOJIEMH, IO OCTAIOTh MPH PO3POOITI MEPEKHOTO
iHTepdeicy Tumy KIEHT-CEpBEp, NMEeperieMo 0 OMUCY Takoro iHTepdercy uepes
roro (Qynkiii. AHamiz mux (QyHKIII MOKaszye, M0 JAESKI 3 HUX HE 3ajekaTh BIT
peaimizarii 1 iX MOXHa y3arajJbHUTH, a 1HIII 3aJIeXaTh B peajizamii iX He MOKIHUBO
y3aragbHUTH[1].

Mepexuuii iHTepdeiic OucyeThess TaKOI0 MHOKHUHOIO:
IS :(Q,R,A, St,¢,lﬂ)’ (1)

ae Q - BXiHI 3amUTH MeEpeXHOro iHTepdeiicy, R - BIiAmoBiAl HUKYOTO pIBHA
MepexxkHoro iHtepdeiicy, A - BuxigHuii andaBiT MepexHoro iHtepdericy, St-

MHO’KHHA CTaHiB MEPEXKHOTO 1IHTepdeiicy, ¢, v - hyHKIiT mepexoiB Ta Buxois[10].

Po3rissHeMO CKOpOYEHWH MaTeMaTHYHH OMUC KOXXEHOTO 3 13 CKJIaJOBUX
JaCTMH MEPEeXKHOro iHTepdeiicy. MHOXKHWHY CHMBOJIB, IO CKJIATAIOTh BXiTHHA
andapiT MepeKHOTO IHTep(deicy, ONUIIeMO Y TaKUi crocio:

Qi =1d&, PqY), -, Pq®, | .

NG

MHOXWHY CHUMBOJIIB, WI0 CKJIaJal0Th BUXIAHUN an(aBiT MEpPEKHOTO
1HTEepQeicy, ONUIIEMO y TAKUU CIOCI0:

- (1) @ ... @
Al —_— {IdA ’ Pa 17 3 Pa-N(Al) } (3)
]

MHOXWHY CHUMBOJIIB, IO CKJIAJal0Th BIAMOBIJI HMXKYOTO PIBHS MEPEKHOTO

1HTEepQeicy, ONUIIEMO HACTYITHUM YHHOM:

Ri = 1d,Pr,.-, Prl), | "

KoxeHn 3anut g0 MepexxHoro iHtepdeiicy Ta Horo BiJMOBIAb MICTHTH MBI
YacTUHU: 1MeHTU(IKAIIHHY Ta mapameTpuuHy. [neHtudikamiifHa - OJIHO3HAYHO
BU3Hauae Tun 3anuty. llapamerpyuHa wyacTMHa € (AaKTHUHO JI0AATKOBOIO
iHdopMarlliero, MmO CYNPOBOKYE 3alHUTH Ta BIAMOBIAI HAa HHUX MEPEKHUM
inTepdeiicom [3,5].

Ornsan icHyrounx GyHKIIH MEpeXHOro iHTepdeicy y HaBiramiiHuxX cepBicax
KiOeppI3MYHUX CHUCTEM BHMMAara€ 3HAUYHUX 3YCWIb JUIsl peanmi3alii MepexHOro
iHTep(deiicy, MO y CBOK dYepry, BUMarae 3HAYHUX BHUTPATH dYacy 1 HHU3BKY
epextuBHicTh. [IpoBenmenuii aHami3, TOKa3aB HEOOXIAHICTh BJIOCKOHAJICHHS
ICHYIOYMX METOMAIB Ta PO3POOJICHHS HOBUX 3aco0IB peanmi3alli MepeKHOIro
iHTEepdeicy, K1 O MoKpaluiIa BUIIE 3rajlaHl TOKa3HUKU.

OyHKIIOHATHHOI0O OCHOBOIO JJISi  CTPYKTYPHOTO CHHTE3y MEPEKHOTO
iHTepdeiicy € kmacudikamis Horo ¢yHkuid. OcoOauBYy yBary 3BEpHYTO Ha
e(eKTUBHICTD ii MPAKTUYHOTO 3aCTOCYBaHHSI.

Ornsg niTepaTypHUX JKEpea OOTPYHTOBYE aKTyalbHICTh MOCTABJICHOT 3a/aui.

VY apyromy pozauti "Mojaesib napaMeTpu30BaHOTO Mepe:KHOro iHnTepdeiicy
HaBirauiiinoro cepsicy ki0epdizuunux cucrem" Oyna posrisiHyTa 00 €KTHA
B3aEMOJIII MEpEeXHUX 1HTep(DENCiB, a TaKOX MOAYJIBLHUN MEpeKHHM 1HTepdeiic.
3anponoHoBaHa KOHLEIMIISI MOAYJIBHOIO MEPEKHOTo iHTepdelcy y HaBIraliiHuX
cepBicax KiOephi3MYHUX CHUCTEM, sSKa OKpIM 3MEHIICHHS TEPMIHYy HOro po3poOkw,
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JT03BOJISIE CIIPOCTUTH 11eH TIpoliec po3poOKH, Ta MOKPAITUTH €PEeKTUBHICTh peasizallii
MEpEeXHOTO IHTepPeiicy.

Mepexuuit iHTepdeiic HC kiGepdizuuHUX CUCTEM pPO3AUISIETbCS Ha MBI
YaCTHHU: YHIBEpCaJIbHY 1 CIEIialIbHy, TAKIM YHHOM BiH CTa€ MOJIYJIbHUM, puC. 1.

Mepexxnuii inrepdeiic

BuszHadeHHsI JOCTATHOCTI
HasiBHUX pecypcCiB

YropaBiiHHS 3aBOaHHSIMY,
nepenaga daaisB

BusHadeHHs1 QYyHKIIIOHYIOYHX
IPUCTPOIB

OTroJIoIICHHSI IIPO MOYKJINBICTH
IOCTYILY O HOBHUX IIPHKJIATHHX
IIpOoLIECiB

ITocunaHHsI 3alIUTIB HaA
3'elHaAHHS 3 IHITUMHA

dopmMH 1 METOOAH B3a€EMOIIT
TIPUKIAaJIHUX ITPOILIECIB

InenTudikaniss KopucTtyBadiB
3a 1X HapoJIsiMU Ta ajijpecaMu

VYopasninasa indopmaniiiHoOO
HaBIramifiHOIO CHCTEMOIO

VYhapaBialHHS JaHUMMJ, SIKHMHA
OOMIHIOIOTECS TIPUKIIAAHI
nopouecu

CuHXxpOHi3allisi B3aeMOIil

NPUKJIaIHUX [IPOLIECIiB

NpUKJIaJHUMU IIporecamMmumu

YHiBepcaJIbHA YacTUHA CrneuiajibHAa YAaCTUHA

Puc. 1. Cxema moaynbHOoro MepexHoro intepdeiicyHC kibepdiznunux cucrem

Ha puc. 1 HaBeneni nBi yactuHu mMepexkHoro inrepdericy HC kidepdiznunnx
CHUCTEM, a caMe CIielialibHa 1 YHIBepcajbHa 3 IMEBHUM HabopoM (QYHKIIH, sKi
MICTUTUMYThCS Y KOXKHIN 13 HUX. DyHKIIIT YHIBEpCAIIbHOT YaCTUHU OyayTh OJHAKOBI,
JUIsl BCiX TUMIB MepekHoro iHTepdeiicy HC kibepdizuunux cucrem, a (QyHKIil
CHeriagbHOl YacTUHU OyAyTh CHEIlali30BaHUMHU, ISl PI3HUX THUIIB MEPEHKHUX
iHTepdeiiciB. Ha 06a3i Buille HaBeleHOro moauly MepexkHoro iHtepdeiicy HC
Ki0ep(}i3nyHUX cucTeM Ha (PYHKI[Ii MOKHA BUKOPUCTATH MOJENb MOJYJIBHOI KIIIE€HT-
CEpBEPHOI B3a€EMO/IIi HA OCHOBI I[LOT'O THUIY 1HTEp(ElCy, puc.2.

Kuienr 1

Meperxnuit inTepderc

VuiBepcanibna | CrieniasibHa
JacTHHA i dacThHaA

Koienr 2
Cepsep

MepexHuii iHTepdeiic

VuiBepcanbHa | CrerjajibHa
JacTHHA i uvactuHa

Mepexxuuii intepdeiic

CreuianpHa | YHiBepcanbHa
qJacTHUHA qaCcTHUHaA

Kuaienr N

MepexxHuii inTepdeiic

VuiBepcanbHa | CrenjaibHa
JacTHUHA { uacThHaA

Puc. 2. Mogaens Moy IbHOT B3a€EMO/I1T KITIEHTA 3 CEPBEPOM
Mojenp MOAYIBHOT B3aEMOJIIT KITIEHTA 3 CEPBEPOM CKIAIAETHCS 3 KIIEHTCHKUX
Ta CEPBEPHUX MEPEKHUX I1HTEPPEHCIB 1 AaCHMHXpPOHHA B3aEMOJIA MK HUMH
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BiIOyBaeThCcsl uepe3 Mepexy. Ha OCHOBI Takoi 3arajgpbHOi MOJAEIT MOJIYJIBHOI
B3a€EMOJIIT KJIIEHTA 3 CEPBEPOM, KOXKEH THUIl KJI€HTAa MICTUTh CBI Hablp MpaBui
00pOOKM MOTOKY KepyBaHHsI, sIK1 Oy1yTh BXOJUTH B CIICIliajbHy YaCTHHY MEPEKHOTO
iHTepdeiicy kimieHTa. A cepBepHUM MepexHMM 1HTepdeic kidepdizuuHoi cucremu,
MICTUTh BCl THUMNH BIAMOBIAHMX (PYHKIIM BCIX THIIB KII€HTIB, SIKI 3rPYyMNOBaHi MO
TUTIaX KJIIEHTIB ISl TOTO, MO0 iX MOXHa 0yJI0 BUKOPUCTOBYBATH 3TrPYITOBUM YHHOM.
BiamoBinHO, BIAMIHHICTS MK KIIIEHTCHKUM 1 CEPBEPHUM MEPEKHUMH iHTEepdericamu
B TOMY, IO KJIIEHTCHKUN MEpeKHUI 1HTepdeic BUKOPUCTOBYE TUIBKH OIMH HaOIp
npaBmI 00pOOKH, a CepBEPHUI MEPEKHUI 1HTepdeiic MOBUHEH BUKOPUCTOBYBATH BCi
HAOOPH KIIIEHTCHKUX MpPaBuUi OOPOOKM 1 MICTUTH AMCIIETYEep TUMy KiieHTa. Tomi, y
BIJIMOBIb HA 3alUT KJIIIEHTA Ha CEPBEPI CTBOPIOETHCS MOTIK KEPYBaHHS 3 (DYHKIISIMH
00poOKM JUIsI KOHKPETHOTO TUIy KiieHTa. L{10 aucneTdepusaiiiro, MOXHa BUKOHATH
3a IOIOMOT'0I0 TPbOX MPUHIIUIIIB:
1. HacmigyBanHsM  3aradpHUX  (QYHKIIH  MepexHoOro  iHTepderncy
crietiaIbHUMU (DYHKITISIMU KJTI€HTIB.
2. BukopuctanHsmM MepexxHuM 1HTepdeiicom crnermiaabHuX (YHKIIIHN
KJIIEHTA.
3. IncTaHmiroBaHHSM  CHEUialbHUMHU  (QYHKIISIME  KJII€HTa IIA0JIOHY
B32€MO/IIT KJIIEHTA 3 CEPBEPOM.

[IpoanamizoBaHo, M0 CTaHAAPTHI METOAM peali3aimii MepexHOro iHTepdeincy y
HaBiramiMHUX cepBicax Kioep(i3WyHUX CHUCTEM, SKi HE Jal0Th MOXMJIMBOCTI
dbopmanizyBaTu TECTyBaHHA JaHOTO MeEpekHoro iHtepdeiicy. 3okpema, 1ie
CTOCYEThCS BHU3HAYECHHS [OYAaTKOBHX YMOB 1 HEBIIOMOTO Hamepex piBHSA
MaciTabyBaHHs ~ BETMYMHM  HABAaHTAXKEHHs.  BiAmoBiHO, OTpUMyEMO  TpH
BIOCKOHAJEHUX METOAM PO3POOKHM MOAYJIBbHOrO MepexHoro iHTepdeiicy HC
Ki0ep(hI3UYHUX CHUCTEM, a caMe POo3poOKa MOMYJIHHOTO MEPEKHOTO iHTepdeicy Ha
OCHOBI TIPUHIIMITIB; HACIITyBaHHS, BUKOPUCTAHHS, IHCTAHI[IFOBaHHS.

Jnist mapametpuzariii MepexHoro iHTepdeiicy HC kibepdizuunux cucrem
MOXXYTh BUKOpHCTOBYBaTucs 1mabmonu. Ha puc. 3 kiac B3aemosii i opMaTyBaHHS
1HCTaHIIIIOE MA0JIOHH, SIK1 IEPEBOUTH Y MEBHUM (hopMar.

Kiac B3aemonii
i

opmaTyBaHHsS
& g/ B
a5 ‘3’ >,
& S %
Q&Q & %
& S 2.
KR S/ "3%
& & %
TTapameTpu3oBaHmii ; ’ o :
Kient MepexHHI Binnanennit
intepgeiic HC KOC |/ 00’exr 1
ITapameTpuszoBanuit
MEpEeKHUI
IMapamMeTpu3zoBaHmMii’ inrepdeiic HC KCDC\ ) 5
Koient MEpEeKHUN Bl[{ﬂ.’aﬂeﬂuu
iatepdeiic HC KOC | | 00’ekT 2

Puc. 3. Mozaens mapamerpuzoBanoro MepesxHoro iHtepdeiicy HC kidepdiznunnx
CUCTEM
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Jis  po3B’sA3aHHA  BWINE3TrafaHUX  MpodsieM  po3poOsieHO  MOJEINb
napaMeTpru30BaHOTO  MEpeXHOro  iHTepdeiicy y  HaBIramiiHUX  cepmicax
Ki6epdizuuHuX cucteMm. Y Mik Mojeli, MepeKHUM IHTepdeiic mapamMeTpU3yeThCs 3a
JIOTIOMOTOFO KJIaciB 3 BUKOPUCTAHHSM I11a0JI0HIB, pHC. 3.

[TapamerpuzoBanuii Mepexxkuuin iHTepderic HC kibGepdizmunux cucrem
OMHCYETHCS TAKUM BIOPSIKOBAaHUM HAOOPOM:

P, =(H,.B,.L.Sp,A, f), 5)

ne Il - mapamerpu, siki OyJIyTh BIJNOBIJATH 3a KOPEKTHHM 3alUT Ta BiJMNOBIIb
MEpEeXXHOro 1HTepdency 1 3aBIsKH HUM MapaMeTpu3yeThbes 1eil Buj inrepdericy HC
Ki0ep(]i3MIHUX CUCTEM.
MHOXWHY CHMBOJIIB, IO CKJIaJIal0Th BXIJHHUM a(aBiT MapamMeTpPU30BaHOTO
MmepexHoro intepdeiicy HC ki6epdiznyHux cucTeM, ONUILIEeMO Y TaK:
= i 1 1
Hi ={1d$ ., PhY,. . Ph®, |, (6)
(I) . . . . .
JIe MHOXKMHA "7 - MHOYKHMHA YHIKQJIbHUX 1ICHTU(IKATOPIB 3aIUTIB.

MHOXHHa CHUMBOJIB, IO CKJIaJla€ BUXIJHUN andaBiT mapamMeTpu30BaHOTO
mepexxkHoro intepdericy HC kibepdiznunux cucrem, MaTUMe BUTIISI

Bi = {IdQ, Pb®, -, Pb®, |, (7)

N
ne Id é'g - MHOKMHA YHIKaJIbHUX 1I€HTU(IKATOPIB BIATOBIACH.

MHOXWHAa CHUMBOJIIB, 110 CKJaJal0Th BIANOBIAl MapaMeTPU30BAHOTO
MepexHoro iHTepdeiicy HC ki6eppi3nuHrx cUCTEM Ha 3aluT KJI1€HTA, ONMUILLIEMO TaK:

Li={d®, P19, -, P12, §, (8)
ne Id | 9 - MHOXMHA yHiKaTEHMX iTeHTH(IKATOPIB BiANOBiAEH NapaMeTpU30BAHOTO

mepexxkHoro intepdericy HC kibepdiznunux cuctem Ha 3amuT KIIEHTA.

Konkpernuit ctan Sp mapameTpu3oBaHoro wmepexkHoro intepdeiicy HC
KiOep(}i3nyHUX CHUCTEM, SKIIO0 NapaMmeTpu3oBaHuil MepexHuil iHTepdeiic HC
Ki0ep(}i3UYHUX CUCTEM MICTUTh CKJIAJI0OB1, MOKHA OINMCATH TaK:

)y __ ) @

Sp® = {Idg,, SP -+ SPY |, 9)

Axmo mapamerpuzoBanuii MepexHuit iHTepdeiic HC kibepdiznunux cucrem
HE MICTUTH CKJIAJIOBUX:

Sp® =sSp® < Dg)) X e X Dé'p) , (10)

(i) (i) . .
ne SPiy SPNS - CTAaHU KOMIIOHEHT MapaMeTPU30BAHOTO MEPEXKHOTO0 1HTepdency
P

HC xibepdiznunnx cucteM. Koxen cran Sp® mictutes inentudikarop crany Idspy Ta
CTaHM YyCiX KOMIOHEHT, IIO0 HajlekaThb JO IapaMETPU30BAHOIO MEPEWKHOTO
iaTepdeiricy HC kibepdiznanux cucrem.
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VY npoekTax 1o TeCTyBaHHIO MapaMeTpU30BaHOTO MepexkHoro inTepdeiicy HC
Ki0ep(]i3MUHUX CHCTEeM BHUKOPHCTOBYBAIOTHCS T1 caMl €Talld, SK 1 MpU TECTyBaHHI
MepexxHoro intepdeiicy [13].

Buxoasuu 3 pe3ynbTaTiB NpOBEICHUX MaTeMaTUYHUX PO3PAXyHKIB CTBOPEHHS
Mepexkaux iHTepdeiiciB HC kibepdizmuHux cucTeM TpaAUIIMHUMU METOJaMHU HE
BIJIMOBIA€  KPUTEPIsIM  TMOKpAIIeHHA eQEKTUBHOCTI  peamizamii  MepeKHUX
iaTepdeiiciB HC xi6ep(i3uuHUX CHCTEM TaKuUM SIK:

- TEpMiH PO3POOKHU MEPEKHOTO IHTEepPeiicy, Mc;
- 4ac peaxirii MepexHoro iHTepdeicy, aroa./ro.

3anpomnoHOBaHO MEX1 IS NOpIBHAHHA MepexxHux 1HTepdeiicie HC
Kioepi3MuHUX CcHCTEM Ha e(PEKTUBHICTh peai30BaHUMHM TPAJUIIIHHUMHA 1
BJIOCKOHAJICHUMH METOJIaMHU.

Y t1perboMy po3auli "BaockoHasieHHsi MeTOAIB PO3POOKH MepeKHUX
inTepgeiiciB HaBiramiiHux cepsiciB kiOepdizuuHux cucrem” B pe3ynbTari
IMPOBEJACHUX JIOCTIKEHb BHSIBJIEHO OCOOJIMBOCTI ICHYIOUMX IMJIXOMIB PO3POOKH
MEpEeXKHUX 1HTEp(eiCciB y HaBIramiiHUX cepBicax KiOephI3MUHHX CHCTEM, SIKI €
NPUYMHOI0O HU3BKUX XapaKTEPUCTHK MEpeKHUX iHTepdelci. BaxmuBo, 110
CTaTUYHO-AMHAMIYHUM METOJI TMIJBUIICHHS €()EKTUBHOCTI PO3POOKH MEPEKHOIrO
iHTepdecy B HC ki6eppi3nuHUX cUCTEM, KEPOBAaHUW TAHUMHU Ta KOMAaHIaMH KJIIEHTA.
BiH, NOBMHEH MICTUTH BH3HAYEHUN MoOAynbHUI MepexHuil iHTepdeiic HC
Ki0ep(}i3nYHUX CUCTEM, B TEPMIHAX 33JJaHUX BXIJIHUX JAHUX T4 OTPUMAHUX BUXO/IIB.

BnockoHaneHuit cTaTUYHO-AWHAMIYHUN METOJ MIABUILECHHS €()EKTUBHOCTI
po3poOku mepexxkHoro iHTepdericy B HC kibepdi3uuHUX CUCTEM HampaBlIeHUU Ha
HACTYIIHI HE BUpIIIEHI TPOOJIEMH, OB S3aH]1 13 TECTYBAHHIM MOJIYJIbHUX MEPEKHUX
intepdeiiciB HC kibepdizuunux cucrteM. Y BHMaAKaxX, KOJU CTPYKTypa AaHUX 1
KOMaH/I KJIIEHTIB HE 3MIHIOETHCS 1 IOBTOPIOETHCS, TOOTO BOHA CTAaTHYHO-TMHAMIYHA,
MO>KHA peasli30ByBaTH MoOyJibHUM Mepexkuuit iHTepdeiic HC kibepdiznunux cucrem
HAa OCHOBI MpUHIUIY HachiayBanHs. llell npuHmMm, 103BOJISSE OMHOMY KJiacy
HACJIAyBaTH XapaKTEPUCTUKUA CTPYKTYpy JMAaHuX 1 KoMaHxa iHmoro [3]. VY
BJIOCKOHAJICHOMY METOJA1 TMIJABUIIEHHS €()EeKTUBHOCTI PO3POOKH MOJYJIBHOTO
MepesxxkHoro iHTepgeiicy HC kiOepdi3uyHMX CcHUCTEM Ha OCHOBI IPHUHIMILY
HaCJITyBaHHS TlapaMeTpu3allisl JaHUX 1 KOMaH]I, JIO3BOJISE 3MEHIIUTU 00’€M KOY.
Takox, mepeBaroro IbOro MeToay OyzAe Te, M0 MPUHIMI HAcIiyBaHHS, JO3BOJISE
BUKOPUCTOBYBATH ICHYIOUMH KOJ OaThbKIBCHKOTO KJIacy y BCIX MOXIAHMX Kiacax
Oarato pa3iB. BUKOpUCTOBYIOUM BIOCKOHAJICHUM METOJ| MiABUIIEHHS €()EKTUBHOCTI
po3poOku MoayibHOro MepexHoro iHtepdericy HC kibepdizuunux cucteM Ha
OCHOBI MPUHIIUAITY HACJIITyBaHH, MOYKHA CTBOPUTH 0a30BHI1 KJ1ac, SKUW BU3HAUYATUME
pucH, MpUTaMaHHi 0araThboM 00’ €EKTaM.

JluHaMidHUH METOJ IMJABHUINCHHS €(QEKTUBHOCTI PO3POOKH MEPEKHOTO
intepdeiicy B HC xiGepdizuuamx cucteM, 0a3yeTbcsi Ha aHalli3l MOJYJIBHOTO
MepexkHOro 1HTepdeiicy Oe3nocepeHb0 mpu Horo poOoTi. JIMHaAMIYHUN METOx
MiIBUIIEHHS €()EeKTUBHOCTI po3poOku MepexHoro intepdeiicy B HC kibedizmunux
CUCTEM MOJXKHAa pPO30UTH Ha KUIbKa €TamiB  MIJrOTOBKA IMOYaTKOBUX JaHUX,
MPOBEJEHHS TECTOBOIO 3allyCKy MOJIYJbHOTO MepexHoro iHtepdeiicy HC
Ki0ep(di3uUHUX cucTeM 1 301p HEOOXIAHUX MapaMeTpiB Ta aHAJI3 OTPUMAHUX JaHUX.
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BnockoHaneHuit guHaMIYHMN METOJ MiABUIIECHHS €()EKTUBHOCTI PO3POOKH
MmepexHoro intepdeiicy B HC ki0epizuuHuX cUCTEM MOJIATAE Y:

* BUKOHAHHS PO3POOKM MOJYJIBHOTO MEPEKHOro iHTepdeiicy, Marouu 3aJaHl 4yu
BHMITaJKOB1 BX1JIH1 JIaHI;

* 301p CUMBOJIbHUX 0OMEKEHb BXO/IiB HA YMOBHI1 OI€paTOPH MPOTATOM BUKOHAHHS;

* BUKOPHCTaHHS MEPEBIPKU OOMEXKEHb, 1100 BUBECTH Bapiallii MOMEpenHiX BXITHUX
JaHWX, JJI1 YOPaBIiHHS HACTYITHUM BHUKOHAaHHSM TMpOrpaMd MO  1HIIIN
anpTepHaTUBHIN Timmi. [ledl mpoilec MOBTOPIOETHCSA, MOKU HE JOCATHE IEBHOTO
orepaTopy Iporpamu.

BrockonaneHnuit mMeTon MiABUINEHHS €()EKTUBHOCTI PO3POOKH MOMYIHHOTO
mepexHoro iHtepdeiicy HC kiGepdi3uyHUX CHUCTEM Ha OCHOB1 MPUHIUITY
IHCTaHIIIOBaHHsI ~ Mepeadadyae  BUKOPUCTaHHS ~ NPUHIUIY  y3arajJbHEHOIO
nmporpaMyBaHHs1 00 IporpaMyBaHHS Ha OCHOBI IIa0JIOHIB, B IKOMY THIT JaHUX Oyje
napamerpoM [5]. Monaynbpauii Mepexxuuit iHTepdeiic HC kibepdismuHuX cucTeM
MOXXHA peaji3yBaTd, SK IIa0JOH 3 BUKOPUCTAHHSIM MPHUHIMIY 1HCTAHIIIFOBAHHS.
VYHiBepcallbHy 4aCTHHY I[bOTO MOJYJIBHOTO MEPEXKHOI0 1HTep(eicy MOKHA OIUCaTH
KJIAaCOM I11a0JI0HA, a CHeliajbHy YaCTUHY KJIaCOM MapamMeTpa.

[leBunii mepexunuii iHTepdeiic HC kiOeppi3MUHHX CHUCTEM B JTaHOMY
BJIOCKOHQJICHOMY METOJ1 € 00’€KTOM MapaMeTpU30BaHOI0 KJacy IalioHa, SKUN
OyJe 1HCTaHI1MOBaHUN KJIACOM CIEL1aJIbHOT YACTUHH LIOTO MEPEXKHOT0 IHTEPPEIiCy.

CratuyHuii  METOJ MIJABUILECHHS €(PEKTUBHOCTI PO3POOKH MEPEKHOIO
iHTepdeiicy B HC ki0epi3MUHUX CUCTEM 4YacTO BHKOPUCTOBYETHCS, SIK  3acid
MOIIYKY Yy BHXIJHOMY a00 JABIMKOBOMY KOl Mporpam ME€BHUX MIA0JIOHIB a0o
CUTyalllil s peanizailii MoayJibHOro MepekHoro iHTepdeiicy HC kibepdiznunux
cucteM. Ha 0a3i BIOCKOHAJICHOTO METOMY IABUIIEHHS €(PEKTHUBHOCTI PO3POOKH
MoayipHOrO MepexHoro iHTepdeiicy HC «kibepdizmyHux cucTeM Ha OCHOBI
MPUHIIMITY BUKOPUCTAHHS pPEaNi3yeThCsl METOAMKA JIEJIETYBaHHS, KOJIM TMOCTaBJICHE
30BHIIIHBOMY OO0’€KTY 3aBIaHHS NEPENOPYYAEThCS BHYTPINIHBOMY O0O0'€KTY, IO
CHEIIai3yeThCSl Ha BUPIMICHHI 3aJlad TAaKOro TUIy. Y BJIOCKOHAJIEHOMY METO/i
MJBUIIEHHST €(PEKTUBHOCTI PO3POOKH MOIYJIbHOTO MepexkHoro intepdeiicy HC
Ki0ep(}13MYHMX CUCTEM Ha OCHOBI MPUHIUMUITY BUKOPUCTAHHA, MEPEKHUN 1HTEp(deiic €
00’€KTOM KJ1acy KOHTEWHepa.

CKopoueHHiI MaTeMaTUYHUIA ONTUC TEPMIHY PO3POOKH:

- wMoaynbHOro wmepexknoro iHrepdeiicy HC «kibepdizuunux cucrem 3
BUKOPUCTAaHHSM BJIOCKOHAJICHOTO METOTy Ha OCHOBI TIPUHITUITY HACIIiyBaHHS:

1:MMIH(j’ j)+tMMIH(j’ j)_(tMMIH(i7 j)+tMMIH(i’ j)) =

o
: *V, (11
A-y)x(n-1 -

- MoayinbHOro wepexsoro iHrepgpeiicy HC «kiOepdizmunux cucrem 3
BUKOPHUCTAHHSIM BIOCKOHAJIEHOTO METO/Iy HAa OCHOBI IPUHIIUITY 1HCTAHIIIFOBAaHHS:
tMMll(j’ j)+tMMll(j’ j)_(tMMll(i7 j)+tMMII(i’ j))Zé}/(n_l)XVj ] (12)

- MoaylbHOTO MepexHoro iHtepdeiicy HC xkiGepdizmunux cucreMm 3
BUKOPUCTAHHSM BJIOCKOHAJIEHOTO METOJTy Ha OCHOBI IPUHITUITY BUKOPUCTAHHS:
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taanas (30 1)+t (30 1) = G (10 D+ s (1 I Z /(=D <V, (13)

MareMaTHYHOTO OIUCYEMO Yac peaKIii:

- MoayibHOro Mepexnoro intepdericy HC xkiGepdizuunux cucrtem, s
peamnizanii HOro 3 BUKOPHUCTaHHSM BJOCKOHAJEHOIO METOJy PO3POOKM Ha OCHOBI
MPUHIINITY HACTTyBaHHS:

tMMiH - toq. + to6cn. — z +— y (14)

- MoayibHOro Mepexknoro intepdericy HC xkiGepdizuunux cucrtem, s
peatizailii 0oro 3 BUKOPUCTAHHSAM BJIOCKOHAJIEHOTO METOJy PO3POOKM Ha Ha OCHOBI
MPUHIINITY 1HCTAHIIIIOBaHHS:

_ _ r 1
t .=t +t = —+—

MMii o4. oGci. 2/1 ﬁ (15)

- MoayibHOro mepexuoro iHtepdeiicy HC xkibepdizmunux cucrem, s
peanizanii HWOro 3 BUKOPUCTAHHSAM BJIOCKOHAJIEHOTO METOJy PO3POOKH Ha OCHOBI
MPUHITUITY BUKOPUCTAHHS:

- — r
t, . ..=t.+t = —

MMIi1B o4. o0Ocit. y (16)

Po3po0seHo MpUHIMIKN OL[IHKH TEPMiHY pO3pOOKH MEPEKHOro iHTepdency y
HaBIraliiHUX cepBicax KiOep(hI3MYHUX CUCTEM, IO JO3BOJSE HA €Tamax CHUHTE3Y
MEpEeXKHHUX 1HTEpPEICiB BpaxyBaTu OararoBapiaHTHICTh peasi3alliil 1 3anponoHyBaTu
pI3HI BapiaHTH CTPYKTYp MEpPEKHUX I1HTEepQEelciB pa3oM 3 MPOTHO3aMHU IX
XapaKTEPUCTUK 1 PEKOMEHJAIIIMH 0 3acTOCyBaHHA. B pesynbTaTi mpoBeaeHux
JOCIIKEHb BHUSABJICHO OCOOJHMBOCTI ICHYIOUMX TIJAXOIB PO3POOKH MEPEHKHUX
iHTepdeiciB y HaBIramiiHUX cepBicax KiOEp(I3UUHUX CHUCTEM, SIKI € TPUYUHOIO
HU3BKUX XapaKTEPUCTUK MEPEKHUX 1HTEP(DENCIB.

VY detrBepromy posaiuni "Peasizanmis BIOCKOHAJEHUX MeTOAIB PO3POOKH
MepexxkHUX iHTepgeiiciB HaBiraumiinux cepsiciB ki0epdizuunux cucrem"
3alpONOHOBAHO TOKpAIIeHI MEpeXHl I1HTeppeicu Yy HaBIrauiiHUX cepBicax
KiOepp13UYHUX CUCTEM, JJIs 3aCTOCYBaHHS B OJHOMY 13 KJIACiB 3a7ad: B3a€MOJis
HaBITaIlifHOTO cepBicy KiOep(Di3WYHMX CHCTEM 3 TPHCTPOSIMH, B3aEMOIS MiX
iHTEeppeiicoM KOpHCTyBaya 1 HaBIraliiHUM cepBIicOM KiOep(DI3UUHUX CHUCTEM,
B3a€MO/II HaBIraliHOTO cepBicy KiOep(hI3MUHUX CUCTEM 3 0a3010 JIaHUX.

[Ipononyethest 3MeHIUTH 00°eM podotu mpu po3podii HC kidepdizuuanmnx
cucteM. lle 3MeHmieHHs Oyne 3MIWCHIOBATUCA NUISIXOM PO3JAUICHHS MEPEKHUX
inTepdeticiB HC na xacu 3a1a4, a came:

1. Mepexuuii inTepdeiic B3aeMoii 3 mpuctposiMu. st poOoTH 3 MPUCTPOSIMH
HEOOXITHO PO3POOUTH cepBep 3B 53Ky 3 HUMHU, SIKHA PEATI3YEThCS MEPEKHUM
inTepdericom. lleit cepBep 3B’si3Ky Oyae MpaifoBaTH JHUIIE 3 OJHAM THIIOM
OPUCTPOIB, TOOTO IS KOXKHOTO THUITy MPUCTPOIO MOTPIOHI CBOi cCepBEpH 3B’SI3KY,
puc.S.
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2. MepexHuii iHTepdeiic s B3aeMoii Mix 1iHTepdericom kopuctyBaya i HC
kibepdiznunux cucreM. B3aemoniro iHTepdelicy KopucTyBadya 3 HaBITalllHHUM
CEpBEpOM pealli3yBaTH uepe3 yHIBEpCadbHY YaCTHHY, sIKa MPOTPaAMHO peai3yeThes
OJIMH pa3, a oOpoOKy MaHMX /IS KOXKHOTO 1HTepdeiicy KopHucTyBada poO3pOOSISTH
OKPEMO 1 BUHECTH II€ Y CIeIiaJbHy YaCTUHY, pUC.6.

3. Mepexuuii intepdeiic misa B3aemonii HC kibepdiznunux cucreM 3 6a3010
naHux. B manoMy BUIanKy yHiBepcajdbHa YaCTHMHA MEPEKHOTO iHTepdeicy renepye
dbopMmy mpencTaBieHHs iHTEpdeEicy KopucTyBada 1 MeXaHi3M HOTro B3aeMomii 3
cepsepom. CremiaibHa YacTHHAa MEPEKHOTo iHTepdelncy QgopMye Oe3nocepeaHbo
HaOlp AaHux, Ui iHTepdeiicy kopuctyBauda. Po3poOnenuii Mmepexxuuit iHTepdeiic Ha
OCHOBI TIPUHIIMITY HACIIAyBaHHS MICTUTUME: BXIJHI JlaHI - CHHCOK (YyHKIIH
YHIBEpCAJIbHOI 1 CIeliaJibHOI YacTUH; BHUXIJAHI JaHi - aOCTpakTHa peajizalis
MepexHoro iHTepdericy. [IpoBoguMo rpyryBaHHs (QPyHKIIM YHIBEpCaIbHOI YaCTUHU
JUTSl yTBOPEHHSI MOJIYJIB, SIKI MOXYTh OyTH MpEJICTaBIIEHI KJlacaMu, pucC. 4.

C IMTouaToxk

| C ITouaTox )
I"'any3p 3acTOCyBaHHs
TIporpamHo-amnapaTHi IHouyaTtok
OOMEKEHHS

Crenudikarlrisi peasizariii Fany:ss 3aCTOCYBaHHs

, IIporpamuo-anapatHi

Yuiecepcanovna uwacmuna: OOMEXXEHHS TI'anysp 3acTocyBanns
-po3pobka inTepdeiicy Crenudikanis peanizawii IIporpamuo-anapartHi
-BUOIp Ta peasrizailist . . .
byuKuifi BzacMomil 3 Crnenmndikaris peaizamii
cepBEepoOM;

-BuGip byHKIiHT O6pOGKH Yuisepcanvna wacmuna:
Aarux. -B3a€EMO/IiSI 3 CYTHOCTSIMH . .
, . Yuigeepcanvna wacmuna:
(06’exramu) BJI; .. .
. o -B3a€MO/is 13 HaBirauiiHUMu
Pozwuupennsn ynieepcanbnor -BUOIp Ta peanizanis .
: . OPUCTPOSIMHU,
wacmunu: (dyHKLIN B3aEMOIT 3 . L
-YyTOYHEHHSsI 110 BUJaX cepsepom BJI; -BUOIp Ta piaymizanis
npejacTaBieHHs iHpopManii . . KOMYHIKaIlifHUX (PyHKIIIH;
(xapTH, 3BiTH, -BuOip QyHKLiH 00poOKH . .o
i -BuGip GyHKIIH 0O6poOKHU
aaMiHICTpYyBaHH, a0CTPaKTHUX JTaHUX.
noromora); AaHuX 3 3anucom B BJ1.

-TOTTOBHEHHs PYHKITiH
B3a€MOIIT;

-IOMOBHEHH PpYHKIiH
O6GpOGKHU JTaHUX. Cneuianvna yacmuna.

Cneuiansna uacmuna: .
. -3aJlaHHs [TapaMeTpiB
-B3a€MOJIS 3 3aJaHIMHU R : .
) ] KOMYHIKallIMHUX 3’ €JHAHb,
00’extamu BJI; . . o
-peanizanisa GyHKIIH

-peainizanis GyHKIiH
P is gy 00OpOOKH JaHUX KOHKPETHHUX
00pOOKH KOHKPETHHX JaHHU .

IIPUCTPOIB.

CneuyiaibHa 4acmuHa:
-BUBIiJ HEOOXIIHUX JIAHUX
-peanizanisa QyHKIii
OOpPOOKH JaHUX.

l
C Kineus ) C Kineus ) < Kineun >

Puc.4. I'padiune nonanua Puc.5. I'padiune noganns Puc.6. I'padiune noganus
MOJYJIBHOTO MEPEKHOTO  MOJYJBHOTO MEPEKHOTO  MOAYJIBHOTO MEPEKHOIO

iHTepdeiicy HC iHTepdeiicy HC iHTepdeiicy HC
Ki0ep(i3UYHUX CUCTEM Ha KiOep(i3UUHUX CUCTEM Ha KiOep(di3MYHUX CUCTEM Ha
OCHOBI MPUHIIUAITY OCHOBI MPUHIIUAITY OCHOBI MPUHIIUAITY

HaCJIiyBaHHS. 1HCTAHIIFOBAaHHS. BUKOPHCTAHHS.
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Po3pobnenuii MoOaysnbHUN MepexHUW I1HTepelc Ha OCHOBI MPHUHIHUITY
HaciiayBaHHs, BUKopuctoByeTbesi B HC «ZITtrack» xibepdiznunux cucrem.
KopucryBau 3miiicaioe goctymn jgo 1meoro HC kibepdizmunux cucrem yepe3 BEDB-
iHTepdeiic, sSKuil 1HTEPAKTUBHO (OPMYETHCS HA OCHOBI il KOpPHCTyBaya Ta
iHpopmarii 3 O6asu gannmx HC kibepdizmunux cucrem. IHTepdelic xopuctyBaua
peaitizyeThcsi Ha MoBax nporpamyBaHHs Java, HTML, JavaScript, CSS. IIpu npomy
iHTep(elic KopUCTyBaua CKIAJAEThCS 3 IMa0JIOHY O(QOPMIICHHS BHUKOHAHOTO 32
tTexHojoriero Java Server Page (JSP) i Bwmicty, sikuii opMyeThCs 1HTEPAKTHBHO.
®opmu npeacTaBiIeHHS 1HPOpMAIlii, 0 CKIAAal0Th iIHTepdeiic KopucTyBaya, MOKHA
PO3AUTUTH Ha JIEKUIbKa KaTeropii. YHiBepcaldbHa YacTHHA MEPEXHOro iHTepderncy
peamisyetbcsi B kiaci WebPageAdaptor, a chemiaibHi YacTHHH MOJIYJbHOTO
MepexXHOro 1HTepdeiicy s KOKHOI 1HpopMalliiiHoi GopMU onrcaHi y BiAMOBIIHUX
NOX1THUX KJacax. BiamoBigHo, OynyeTbcs MOIYJIBHUN MepexHUM 1HTepdelic Ha
OCHOBI TPHUHIMIY HACHiJlyBaHHA, a caMme CIeliajbHa YacTHHA HaCIiIye
YHIBEpCaJbHYy YaCTUHY MOJYJIbHOTO MEPEXKHOT0 1HTEpDENCy.

MonynpHut MepeXHHUI 1HTEppEeiC Ha OCHOBI MPUHIIMITY 1HCTAHIIFOBAHHS
MOXHA TPAKTUYHO peaji3yBaTH 4Yepe3 BUKOPUCTAHHS 1bOro NpuHIMMY. [Ipunnmmn
IHCTaHLIIOBaHHsA Oyne mnonsrati y HacrynHomy. Cepsep HC  «ZITtrack»
17’ €THYETHCS K KIIEHT 10 cepBepa 0a3 nanux. [Hpopmaiiis B 6a3i 1aHUX poO3AlJIeHA
Ha TaOJuIll 3riHO (PYHKIIOHATBHOTO Mpu3HaueHHs. JlocTyn 10 Oyab-aKoi Talmuill,
3MIIACHIOETHCS 32 JOMOMOror 3anutiB Ha MoBi SQL. [Ipu mpomMy, 3amutu 10 pi3HUX
TaOJIMLb € TOMIOHMMU, BIAPIZHAIOTHCS JIMILE HA3BU TAOJIUIb 1 CIIUCKU aTpUOYTIB, a
TaKOXX YMOBH BiI0OOpY pe3yJsbTariB. B3aeMojito cepBepa 13 cepBepoM 0a3 JaHUX
MO>KHA OIKCAaTh HA0OpPOM KOMaH/I, SKI MalOTh MOJIOHUN BUTJIS, ajie PI3HUM 3MICT.
Burnsig koman goctymny 10 6a3u JaHUX, MOXHA BBAKATU YHIBEPCATHLHOK YaCTHHOIO
MepexXHOro iHTepdeiicy, a cnenudikailio TadauIb, aTpUOYTIB 1 YMOB CIEIIaIbHOIO
YaCTUHOIO MepekHoro iHTepdeiicy. Kiac mabmoHa MOIyJIbHOTO MEPEXKHOTO
iHTepdeicy Ha OCHOBI IPUHITUITY 1HCTAHIIIFOBAHHS CTBOPIOETHCS MAPAMETPU30BAHNM.

Cytp peanizailii MOAYJIBHOTO MEpPEXKHOTO iHTep(delicy Ha OCHOBI MPHUHITUITY
1HCTaHI[IFOBaHHS, MOJISITA€ B CTBOPEHHI 11a0JI0Hy fgoctymy a0 b/l mapamerpom sikoro,
Oyne BinmoBigHa TaOmuus BbJl. Mepexuuii iHTepdelic peani3oBaHUN y BUTIIAL
cepepa DB, sikuii 3aiiicHIoe 1ocTyn A0 6a3u naHux. Y I[bOMY CEpBeEpi iICHye 0arato
KJIaciB 1 BOHH BCl 1HCTaHI[IMOBaHI.

OTtxe, Bca poOoTa 3 6a3010 JaHUX 1HCTaHIIMoBaHa. Kinacamu cepBepa OyIyTh:
DBRecord, DBFactory ta inmri fonoMixkHi kKiaacu, Hanpukitan DeviceRecord.

Mepexuuii 1HTepdeiic po3poOsieHHit Ha OCHOBI MPUHIIMIY BUKOPUCTAHHS B
HC «ZITtrack», BUKOpUCTOBY€EThCS AJiA 3B’SI3KY 3 HaBIraliitHUMHU TpUCTposiMu. B
MPaKTUYHINA peami3ailii MOIyJIbHOTO MEpPEXHOTO iHTepdelcy Ha OCHOBI MPHUHIIUITY
BUKOPUCTAHHS ICHY€E 3B'SI30K O0’€KTIB, y BUIJISII METOMIB 00’€KTa yHIBEpPCAIBHOI
YaCTUHU MEPEXHOTo 1HTep(deiicy, sfKI B SKOCTI apryMEHTa MalwTh 00 €KTH
CHeIiaJbHOI YaCTUHU MEPEeXHOTo 1HTepdeiicy. YHiBepcalbHa YacTHHA MEPEKHOTO
iHTepdeicy ans 3B’S3Ky 3 HaBITAIIWHUMU TMPUCTPOSIMH CKJIAJA€ThCsl 3 00 €KTa
cepBepa 3B’s13ky ( Tuny GPSEvent) ta o0’exta BcTaHOBJIEHHS 3B s3Ky. CriemiaibHa
yacTHUHA MEPEKHOro 1HTep(deiicy peanizoBaHa y BUTIIAL 00’ €KTa KOHCTAHT 1 00’€KTa
npotokoiy 3B’s3ky ( Ty TrackClientPacket Handler). Cnenundika ganoro miaxomy
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0 PO3pOOKH MEpPEKHOro 1HTepdelcy, moysirae B MPUHIMIT BUKOPUCTAHHS.
MoaynbHuit MepexxHuil iHTepQeiic OyayeTbcsi HAa OCHOBI IPUHIIUITY BUKOPUCTAHHS, a
caMe CcIrieliajibHa YacTMHA BHUKOPUCTOBYE  YHIBEpPCAIbHY YACTUHY MEPEXKHOIO
iHTepdeiicy.

3anpornoHOBaHO TOKpaIeHI MEpeXHi 1HTepdeiicn y HaBiraliiHuUX cepicax
Kibep(di3nIHMX CHCTEM ISl 3aCTOCYBaHHS B OJHOMY 13 KJIACiB 3aJad: B3a€MOJIs
HaBIrariifHoro cepBicy KiOep(pi3MYHUX CHUCTEM 3 MPHUCTPOSIMH, B3AEMOMIS MIX
iHTep(eiicom KopucTyBaua 1 HaBITaIliiHUM cepBicOM KiIOEp(I3UUHUX CHCTEM,
B3a€MOJI1S1 HABITaLIMHOTO cepBicy KiOep(Pi3uuHUX cucTeM 3 0a3010 JaHUX.

EdextuBHicTh MepexxkHoro iHTepdeiicy, Oyne OIlHIOBaTUCS Ha OCHOBI
IIBUJIKOJII HOro KOHKpeTHOi peamizamii. Ha OCHOBI OTpUMaHMX JaHHX TIpH
MOPIBHSHHI MOAYJLHUX MEPEKHUX 1HTEP(EHCH Ha OCHOBI PI3HUX MIPUHIIUITIB € 3MOTa
MOPIBHATH MOJYJIBHUNM MEPEKHUM 1HTEepEHC 3 CTaHIAPTHUMH 3ac00aMU PO3POOKHU.

OTpuMaHi JaHl MOKa3ylOTh, IO PO3POOJIEHUM MOAYIbHUM MEpPEKHUN
iHTepdeic, 03BOJSE CKOPOTHUTH TEPMIHM HAa  PO3POOKY, IO 3MEHIIYE
TPYJOMICTKICTh. A peajizallis He 3aBXIH, ajie B OUIBIIOCTI BUMAAKIB e(peKTUBHIIIA
HIK B YHIBEpPCAIBHOMY MEPEKHOMY 1HTEpPeiici.

MonynbHUI MepeKHUN THTEpPEeic Ha OCHOBI MPUHIMIY HacaiayBaHHs (55%)
MEHII €(QEeKTUBHHUM, ayne HaAliHui. MoayiapbHUN MepeXHUU 1HTepdeilc Ha OCHOBI
npuHuuny BukopuctanHs (50%) He epexkTuBHMI, a MOAYJIBHUN MEPEKHHMA
iHTEepQeic Ha OCHOBI NPHUHIMIY 1HCTaHUIOHYBaHHSA (95%) edexkTuBHUM, ane y CBOIO
4yepry He J0CTaTHO HaJiiHui. ToOTo, MOAYIBHI MEpEeXkHI 1HTEp(pEehHcH Ha OCHOBI
MPUHIMUIIB HACHIAYBaHHS 1 BHUKOPUCTaHHS, HE € NPHUCTOCOBaHI J0 BUKOHAHHSA
eKCIUTyaTallfHOTO 3aB/IaHHs, 11e O0YMOBJIEHO X TEXHIYHUMHU XapaKTEPUCTUKAMH.

OTxe, 3amporoHOBaHI MepexHl 1HTepdelcHn Ha OCHOBI IPHUHIUITY
HACJIIIyBaHHs, BUKOPUCTaHHS, 1HCTaHIIIOBaHHS Ha 19% edekTuBHIIIE TPAIIOI0Th Y
MOPIBHSHHI 3  CIEMiali30BAaHUMU MEPEeKHUMH  1HTepdeicaMu  po3pobiieHuM
CTaHJAPTHUM 3ac00aMH Ta aHAJIOTOM MEPEKHHM 1HTepdeicoM peani3oBaHUMU Ha
OCHOBI Jini, ajpke HaBiTh Yy CyMi BOHHM HE JalOTh ¢(EKTHUBHICTH Oinbimy, HiX 95%.
[IpoBeneHe mMOpiBHAHHS MEpeXHUX 1HTEp(dENCiB MOOYIOBaHUX 3 3aCTOCYBaHHSIM
BJOCKOHQJICHUX METOAIB Ta TPaJULIMHUX MIAXOAIB A0 MOOYJOBH MEPEKHHUX
1HTEep(EeiCIB, M0 JAJI0 MOXKJIUBICTh CKOPOTHTH y 2 pa3d 4yac pO3POOKH MEPEKHHX
iHTepdeiiciB HaBiramiitHOTO cepicy «ZitTracky.

®dakt 301KHOCTI PE3ydbTaTIB JOCHIIKEHb MEPEXKHUX 1HTepdeiciB 3
MPOTHO30BaHUMH, MIATBEPAXKYE €(PEKTUBHICTh 3aPONOHOBAHOIO MIIXOY.

3 BHUKOpPUCTAHHAM MOJAYJIbHUX MEPEXHHX I1HTEpeilciB, a camMe Ha OCHOBI
NPUHIMIIB BUKOPUCTAHHS, I1HCTAHIIIOBAaHHSA, HACTiAyBaHHS OyJI0 po3po0seHo
Hapiramiianii ceppic «ZITtrack». Ilet cepsic (iHdopmariiiinuii, HaBiramiiHU Ta
JTUCTIETYCPChKUI) TPU3HAYECHUHN NJIsl BITOOPaKEHHS B peabHOMY MaciiTali yacy Ha
KapTi MICIIEBOCTI PO3TAITyBaHHS MiJIKOHTPOJBbHUX PyXOMHUX 00’ €KTIB, BIIOOPaKECHHS
Hagiramifinuit cepsic «ZITtrack», mpaioe He 3aleXHO BiJ THUIY KOHKPETHOTO
IPUCTPOIO, pUC. /.
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Puc. 7. Cnpomenwuii Burian HC «ZITtrack» y poGoTi 3 00’ekTramu
HC «ZITtrack» ms mopir JIbBiBcbKOi 001aCTi, BUKOPUCTAHHM KOMYHaTbHIM
MIAIPUEMCTBOM «JIbBIBaBTOAOp», MOKa3aHO Ha puc.7. Yci 3MIHH I0YaTKOBO
po3pobiieHoro HapiramiitHoro cepBicy «ZITtrack» 3poOiieHO y KOMEPIIHHMX HUIAX
UM KoMyHainbHUM mianpueMctBoM. HC kiGepdizumunux cuctem miarpumye GPS
TPEeKEepH PIZHUX BHUPOOHUKIB, cepen sKkux, gk mnepeHocHi GPS tpekepu, Tak i
npodeciitai GPS pimenns 3 ycroro CBiTy.
3ampornoHoBaHi 3ac00M MEPEKHOI B3aeMOI11, Oyl BUKOPUCTaHI IIPU pO3pOOITi
HaBiraiiiHoro cepsicy «ZITtrack» 1 mporecToBaHi Ha Yac peakilii, a TaKOX
OTPUMAaHUN TEPMIH PO3POOKH.

BUCHOBKU

VY nucepramiiiHii poOOTI MPOBEACHO TEOPETHUYHE OOIPYHTYBAHHS M HOBE
BUPILIEHHS aKTYaJbHOTO HAYKOBOT'O 3aBJIaHHS MiIBUIIEHHS €(PEKTUBHOCTI MEPEKHUX
iHTepQeiciB  HaBIralliHUX cepBiciB  Ki0epdizuunux cucreM. LI  cepsicu
nepeadayaroTh BEIMKY KUIBKICTh MEPEXHHUX 1HTEp(]eiciB B MOPIBHSAHHI 3 1HIIUMU
rajy3sMu 3actocyBaHHd. [Ipu 1mipomy Oyino OTpUMaHO Taki HayKOBI Ta MPaKTHYHI
pE3yNbTaTH:

1. TIpoBeaeHO aHaii3 BIIOMUX METOJIIB Ta 3ac001B 3a0e3MeYeHHs] MEpPEeKHOI
B3a€MO/IIi M1 HaBITaIITHUMU cepBicaMu KiOep(}i3WYHMX CUCTEM Ta KOPUCTyBauyaMu
1 HAaBIraIIMHUMHU IPUCTPOSIMH Y Oe3KaOebHIi Mepexi.

2. 3amporoHOBaHO BIOCKOHAJICHHS METONY KIIIEHT-CEPBEPHOI B3a€MOIT ISt
HaBIramifHUX CepBiCiB KiOep(DI3MYHUX CHCTEM INUIAXOM MapaMmeTpu3allii CUCTeMU
KOMaH/ Ta JIaHuX, K1 JJI1 KOXKHOTO KJlacy 3aflad BH3HAYAIOTh MPUHIIMIIKA PO3POOKU
MepexHOro 1HTepdeicy Ta ioro cnenudikailii, o Aa€ MOXKIMBICTh 3MEHIIIUTH 4Yac
peakiiii MepexHOro iHTepdeicy Ha 3aluTH Bl KIIEHTIB Ta TEPMIHU PO3POOKHU IS
HOro mporpaMHoi peaizanii.
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3. 3anpomnoHOBaHO MOJIEIb MAPAMETPU30BAHOIO MEPEKHOIo 1HTEpdeiicy y
HaBITaIiiHUX cepBicax KiOep(i3UYHUX CUCTEM, SKa Jlajia 3MOTY CIIPOCTUTH PO3POOKY
MEpEeXHUX 1HTep(dENCiB Ta MABUITUTH e(DEKTUBHICTh X 1HTEpPeEiiciB.

4. BpnockoHajeHO ICHYIOYl METOJIM JAWHAMIYHOI, CTaTHYHOI Ta CTAaTHYHO-
JMHAMIYHOT MEpPEeXHOI B3a€MO/IIi B HaBIramifiHUX cepBicax KiOep(i3MUHUX CHCTEM
[UIIXOM ONTHUMIZAIil (YHKIIH MepexHOro iHTtepdeicy, Mo [Oa€ MOXIUBICTh
epeKTUBHO  peani30BYyBaTH MEpEeKHUN  iHTepdelc  HaBiraliiHUX  CEpBICIB
Ki0ep(i3UYHUX CUCTEM.

5. 3anponoHOBaHO BJIOCKOHAJIEHI METOIU PO3POOKU MEpEKHUX 1HTep(hEenciB y
HaBIraliiiHUX cepBicax KiOeppi3UYHUX CHCTEM Ha OCHOBI TMPUHIUMIB -
HACJI1TyBaHHs, BUKOPUCTAHHS Ta 1HCTAHIIIOBaHHS Yy BIAMOBIIHOCTI 0 KJacy 3ajad:
B3a€EMO/II1 3 IPUCTPOSIMH, B3aEMOJIT MK 1HTEp(elicoM KOpUCTyBaya 1 HaBIralIiHUMHU
cepBicamu KiOep(]i3MUHUX CHCTEM, B3a€MO/IIi HAaBITAIlIMHUX CEPBICIB KiIOEp(I3NIHUX
cucteM 3 0a30l0 JaHMUX, fKI JO3BOJSIOTH 3MEHIIUTH 4Yac peakiii MepeKHHX
iHTepdeiciB y HaBIraliiHUX cepBicax Kibep(i3uIHUX CUCTEM.

6. Po3pobnenuii cnoci®6 Ta mpoBelieHEe MOPIBHSHHA MEPEKHUX 1HTep(enciB
moOY/I0BaHUX 3 3aCTOCYBAHHSM BJIOCKOHAJICHMX METOJIB Ta TPAJAMIIIHHUX ITiAXO1B
710 TOOYI0BU MEPEKHUX THTEPPEHCIB, K1 JATH MOKIUBICTh CKOPOTUTH y 2 pa3u vac
pO3po0KM MepekHUX iHTepdeliciB HaBiramiiHoro cepsicy ZiTtrack.

7. PeamizoBaHi MeTOIM PO3POOKH MEpEXHHX I1HTEP(ENCIB HABIrallitHOrO
cepBicy KiOepp13MIHUX CUCTEM JaTu MOXJIMBICTh Ha 19% migBUIIUTU €PEKTUBHICTD
MEpEXKHOI B3aeMOII1 KI0EPPI3UUHUX CUCTEM JJI1 MOHITOPUHTY PYXOMHUX 00’ €KTIB.

8. 3ampomoHoBaHi 3aco0M MeEpeXHOI B3aemojii OynM BUKOPUCTaHI TIpU
po3poOiii HagiramiiHoro cepsicy «ZITtrack» i mporecroBani Ha 4Yac peakiii Ta
OTPUMAaHUN TEPMIH PO3POOKHU.
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AHOTALIS

Hacrepnak LI. IlixBumenHs edeKTUBHOCTI MepexxHUX iHTepeliciB
HaBiraniMiHux cepsiciB Kidep@iznunmnx cucreM. — Ha npaBax pykonucy.

Hucepraitisi Ha 3700yTTs HAYKOBOTO CTYIEHS KaHIuJaTa TEXHIYHMX HAyK 3a
crnerianpHicTIO 05.13.05 — KOMIT'IOTEpHI CUCTEMHU Ta KOMIOHEHTH. — HarioHanpHM
yHiBepcuteT "JIbBiBchka mosmiTexHika" MiHICTEpcTBA OCBITH 1 HayKuW YKpaiHW,
JIpBiB, 2016.

Y aucepramiiiHiii  poOOTI  pO3B’SI3aHO  HAYKOBY  3ajady  IT1IBUILEHHS
e(eKTUBHOCTIMEPESIKHUX 1HTEpPEiCIB B HaBIramiiHux cepBicax KiOephi3uIHNX
cucTeM. 3anponoOHOBAHO METOJ] PO3POOKH MEPEKHOTO 1HTEpPEiCy /I HaBirauiiHuX
CEpBICIB KIOEPPI3MIHUX CUCTEM IUISIXOM MapaMeTpH3allii CHCTEeMH KOMaH/l Ta JaHUX,
3a SIKOIO ISl KOYKHOTO KJIAcy 3a/ad BHU3HAUYAIOTh MiAXOIU ISl PO3POOKH MEPEKHOTO
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iHTepdeiicy Ta Horo cnenudikarii, Mo Jga€ MOXJIUBICTh 3MEHIIUTH Yac pPeakiii
MepexHOro iHTepdeicy Ha 3aluTHh BiJ KJIIE€HTIB. BIOCKOHANEHO iCHYHOYl METOAH
JTUHAMIYHOi, CTaTUYHOI Ta CTaTHYHO-IMHAMIYHOI MEpPEKHOI B3aeMOAli B
HaBIramiiHUX cepBicax KiOepPi3MUHUX CHUCTEM IUIIXOM ONTUMI3aIii  (QyHKIIi
MEpPEKHOTO 1HTepdeiicy, M0 Ja€ MOXKIUBICTh 3MEHIIUTH Yac PO3POOKH MEpPEeHKHHUX
iHTep(eiiciB HaBIraiiHUX cepBiciB KiOEPPI3UYHUX CUCTEM. 3alpPOTIOHOBAHO CIOCIO
MOPIBHSIHHA PO3pOOJICHNX 1 TPaAUIIHUX 3ac001B peaizallli MepekHUX 1HTepdenciB
HaBIraIiifHoro cepmicy KiOep(di3MUHUX CHUCTEM, SKHH JaB MOKJIHUBICTH Ha eTarll
MPOEKTYBaHHS HaBITAIIITHUX CEPBICIB BUOpATH OJAMH 13 BIOCKOHAJICHUX METOIB JIS
peatizarlii MepexHuX iHTepdeiciB.

KiarwouoBi ciioBa: MepexxHa B3aeMo/Iisl HaBITaIllliHUX CEPBICIB KiOep(i3MIHUX
CHUCTEM, MEPEXKHHH 1HTepdec, MOTYIbHUN MepeKHUM 1HTepderic, ePeKTUBHICTD.

AHHOTAIIUA

Macrepuak U.NA. Iosbimienue 3¢¢PeKTHBHOCTH CeTeBbIX HHTepdeicoB
HABHMI'allHOHHBIX CEPBUCOB KnOepPpusnyeckux cucrem. - Ha nmpasax pykonucu.

Juccepranysi Ha COMCKaHUE YYEHOM CTENEHU KaHIUJaTa TEXHUYECKUX HAYK I10
cnenuanbHocT  05.13.05 - KOMIBIOTEpHBIE CUCTEMbI M  KOMIIOHEHTBI. -
Hamnonanbueii  yHuBepcurer  "JIbBHBChKAa — monMTIXHHMKA' — MuUHHCTEpCTBA
oOpa3oBaHus U Hayku Y kpaussl, JIbBoB, 2016.

B nuccepranmonHOi paboTe pelleHa HAay4YHYIO 3a7ady  OBBIIICHHS
3((PEKTUBHOCTM  CETEBBIX  MHTEPPEHCOB B  HABUTAIMOHHBIX  CEpBHUCAX
kuoeppuznuHux cucteM. [lpeaioxken MeTos pa3pabOTKU CETeBOro UHTepdeiica s
HaBUTALIMOHHBIX CEPBUCOB KHOEpPU3MUHUX CHCTEM IIyTEM [apamMeTpU3aluu
CUCTEMBbI KOMAHJl M JIaHHBIX, [0 KOTOPOW U KaKJIOr0o Kjacca 3ajad ONpElestoT
MOAXOAbl NIl pa3pabOTKU ceTeBOro wuHTepdeiica U ero crnenudukaiuu, 4YTO
MO3BOJIIET YMEHBIIUTh BpPEMsl pEaklMu CETEeBOro MHTepdeiica Ha 3ampochkl OT
KJIMEHTOB.  YCOBEPIIEHCTBOBAHA  CYLIECTBYIOLIME  METOABI  JAMHAMHYECKOM,
CTaTUYECKOM W CTaTUYECKH JMHAMUYECKOW CETEBOr0  B3aUMOJCHCTBUS B
HaBUTALIMOHHBIX CepBUCAX KUOEPPU3MUHUX CHUCTEM IyTeM ONTHUMM3ALMHU (DYHKUUU
ceTeBOoro uHrepdeiica, 4yTo MO3BOJISIET YMEHBIIWTh BpEMsi pa3pabOTKU CETEBBIX
MHTEep(PENCOB HABUTAIIMOHHBIX CEPBUCOB KuOeppuznuHux cucrem. Illpensoxen
croco0 cpaBHEHUs pa3pabOTaHHBIX U TPAJAMLMOHHBIX CPEACTB peai3allii CETEBBIX
MHTEepPENCOB HABUTAIMOHHOTO CEpBUCAa KUOEpPU3MYHUX CHUCTEM, KOTOPBINA Aai
BO3MOXHOCTh Ha 3Tare MPOEKTUPOBAHUS HABUTALIMOHHBIX CEPBUCOB BBHIOPATH OJIMH
U3 YCOBEpPUICHCTBOBAHHBIX METOJOB [UIsl peald3aliid CETEeBbIX HWHTEp(eicoB.
[IpoBeneH aHanmu3 M3BECTHBIX METOJOB U CPEICTB OOECHEUEHHUs CETEBOIrO
B3aUMOJCHCTBUSI MEXIYy HABUTAIIMOHHBIMHM CEpBHCAMHU KHOEP(PU3MUHUX CHUCTEM U
MOJIb30BATEISIMM U HABUTAIIMOHHBIMU yCTPOMCTBAMU B OeCKaOENbHBIMU CETH.
CrnenaHo COBEpIICHCTBOBAHMS METOJMK, IS pa3/elieHHs] CETeBOro HHTepdeiica
HABUTAIIMOHHOTO cepBHUCca KUOEep(U3NYHMX CHCTEM Ha KOMIIOHEHTHI. [IpemnnoxeHo
COBEpIICHCTBOBAHNWE METO/OB pealH3ali CETeBBIX HMHTEp(EHCOB B Mpoliecce HX
pa3pabOTKH, JJIsl CETEBOrO0 B3aUMOJECUCTBUS MEX]y HAaBUTALIMOHHBIMU CEPBHCAMHU
KHUOepU3MUYHUX CHCTEM U MOJIb30BATEISIMU M HABUTAILMOHHBIMU YCTPOWCTBAMH B
OeckabenbHbIMU CeTH. Pa3paboTaHbl CpelCTBa peaiu3allid CETeBhIX MHTep(deiicoB
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HaBUTI'allTMOHHOI'O CCpBHCA KI/I6ep(1)I/ISI/I‘IHI/IX CHUCTEM. HpaKTI/I‘ICCKI/I pe€ain30BaHO
pa3paboTaHbl ceTeBble WHTEp(EChl HABUTAIMOHHBIX CEPBUCOB KHOEpPU3MUHUX
cucteM. 1o cpaBHeHHUIO ¢ TOUKH 3peHUs 23 (PEKTUBHOCTH MpejIaracMbIX pelieHUuN u
HN3BCCTHBIX IIOAXOOOB, I pcalin3dalilii CCTCBbLIX HHTep(I)CﬁCOB HaBUT'AIITUOHHOT'O
cepBuca KHOEepU3NIHUX CUCTEM.

KaroueBble cJjioBa: ceTeBOC BSaHMOHeﬁCTBHe HaBHUI'aIHOHHBIX CCPBHUCOB
KHOEpPU3NIECKUX CHCTEM, CETEBOW HHTep(eiC, MOTYIbHBIN CEeTeBONH HHTEpeiic,
3¢ (HEKTUBHOCTS.

ABSTRACT

Pasternak I.1. Improving efficiency network interfaces navigation services
cyber physical systems. — On the rights of manuscript.

Thesis for scientific degree of candidate of technical sciences, specialty 05.13.05
- Computer Systems and Components. - "Lviv Polytechnic" National University
Ministry of Education and Science of Ukraine, Lviv, 2016.

The thesis is solved a scientific problem of increasing the efficiency of network
interfaces for navigation services kiberfizichnih systems. A method for developing
the network interface for navigation services Kkiberfizichnih systems by
parameterization of the system of commands and data, according to which each class
of problems, determine the approach for the development of the network interface
and its specifications, which reduces the response time of the network interface to
requests from customers. Improve existing methods of dynamic, static and dynamic
static networking in navigation services kiberfizichnih systems by optimizing the
network interface function, which reduces development time network interface
navigation services kiberfizichnih systems. A method for comparing the developed
and the traditional means of implementation of network interfaces kiberfizichnih
navigation service systems, which made it possible in the design phase of navigation
services, select one of improved methods for the implementation of the network
interfaces.

Keywords: networking navigation services cybephysical systems, network
interface, network interface module, efficiency.
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