MIHICTEPCTBO OCBITU I HAVKU YKPATHU
TEPHOITUIbCHKUM HALIIOHAJILHUM TEXHIYHU YHIBEPCUTET
IMEHI IBAHA TIYJIIOS

®AKVJIBTET MPUKJIAJHUX IHOOPMALIIMHUX TEXHOJIOI'THA TA
EJIJEKTPOIHXXEHEPII

KA®EJPA KOMIT'FOTEPHO-IHTEIPOBAHUX TEXHOJIOI'TIA

IIETPEHKO AHTOH BITAJIIMOBHY

VJIK

PO3POBKA ITPOTPAMHO-AITAPATHOI'O KOMIIIEKCY TAPU®IKALIII I
BUUIIHI'A TEJIE@OHHUX PO3MOB TA IHTEPHETY.
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PoGoty BukoHaHo Ha Kadeapl KOMII IOTEPHO-IHTETPOBAaHUX TEXHOJIOT1H
TepHONUILCHKOTO HAIIOHAJIBHOTO TEXHIYHOTO YHiBepcuTeTy iMmeHi IBana Ilymros
MiHicTepcTBa OCBITH 1 HAYKU Y KpaiHu

KepiBHuk po6orTu: KaHIUJIAT TEXHIYHUX HAYK, TOIEHT Kadeapu KOMIT FOTepHO-
IHTErPOBAHHUX TEXHOJIOT1i
Jesunbkuii BiTaJiii BacuiboBuy,
TepHOMIIBCHKUHN HALIOHAIBHUN TEXHIYHUN YHIBEPCUTET
iMeHi [Bana Ilymros

PelleH3eHT: KaHJIUJAT TEXHIYHUX HaYK, IOIEHT Kadeapu aBroMaTu3ailii
TEXHOJIOTTYHUX MPOIIECIB 1 BAPOOHUIITB
IIkoa3incbkuii Ouser KcaBepoBuy,
TepHONIBCHKUI HAIIIOHAIBHUNA TEXHIYHUM YHIBEPCUTET
iMeHi IBana [lynros

3axuct BimOymersca 22 motoro 2018p. o 9% romumi mHa 3acimanmi
ex3aMmeHaniiHoi kowmicii Ned3 y TepHOMiIECAKOMY HAIIOHATHHOMY TEXHIYHOMY
yHiBepcuteTi imeHi IBana [lymrost 3a ampecoro: 46001, m. Tepuomins, Byn. Pycbka, 56,
HaB4anbHUH Kopiryc Nel, ayn. 401



3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJIbHiCTh TeMHU po6oTH. B niepiof, 3 OypXJIuBUM PO3BUTKOM HAYKHU 1 TEXHIKH,
3 IOCTINHUM HAKOTUYEHHSIM PI3HOMaHITHOI 1H(GOpMAIII€IO 1 3HaHb, Cy4acHa JIOJNHA HE B
3MO31 CHIJIKyBaTW 3a BCciMa 3MiHaMH B Hayli 1 TexHiui. Tomy 1HKOIM i MOTPiOHO
3BEpTaTHUCS 10 €KCIEePTiB. AJie 11 OB s3aH0 3 OaraTbMa HE3pYYHOCTEH, TOMY B Cy4acHUX
YMOBaX € oTpeda B MIBUJIKIM po3po0Ill MPOrpaMHO-anapaTHOro KOMILIEKCY Tapugikarii 1
OimiHTa TeNeOHHUX PO3MOB Ta IHTEPHETY.

[Tpu po3poOi1i cucTeMU, OJIMH, 3 BaXKJIMBUX €TaIliB pO3poOKH € (HopMyBaHHS Oa3u

3HaHb. [Ipu popmyBaHHI 0a3u 3HaHb, BAXJIMBOIO 3a7a4ci0 € OpraHi3ailis B3aeMoOjil 3
ekcriepramu. EdekTtuBHI 3aco0u iH(opMaiiitHOro KoMmruiekcy Tapudikariii 1 OimiHra
3laTHI CYTTE€BO TIJBUIMUTH aJeKBaTHICT b3 3a paxyHOK HaJaHHS MOXJIUBOCTI
OINEpaTUBHOTO 3aTy4eHHs 10 ii (JOpMYyBaHHS Ta KOPEKIi MAaKCUMaJIbHO IIUPOKOTO Koja
kBamQikoBaHuX QaxiBuiB. TpaguumidHUKA MIAXIA, L€ — 3alpOLIeHHS EKCHEpPTIB 1
CIIUIKYBaHHS 1X 3 1HXKeHepoM 10 3HaHHsX. Lle cninkyBaHHs noTpedye Ayke O6arato 3aTpar
4acy 1 y’Ke KOLITOBHE.

Meta podoru: MeToto poOOTH € TPOCKTYBaHHS KOMIT FOTEPHOI CUCTEMH, SKa
3a0e3reuye apToMaTu3aIiio GopMyBaHHs 0a3u 3HAHb MPU CTBOPEH1 €KCIEPTHOI CUCTEMHU.

Meronu pocnimxens 6azyrorbest Ha BukopuctanHi INTERNET- texnomnorii, Teopii
HITYYHOT'O 1HTENEKTY 1 TEXHOJIOT1M MPOEKTYBaHHS EKCIEPTHUX CUCTEM.

00’exkT, MeTOAHM Ta [Kepesa aociaimxenHs:. O0'€KTOM MOCHIIKEHHS BHOpPaHO
bimiarosy cucremy UTM 5.0, sika no3Bosisie cTBoproBatu 0e3iiyu TapudiB, 3a1al09d Pi3HY
BapTICTh TpadiKy 3aJIekKHO B 00'eMy BKe BUKa4yaHOTO Tpadiky BiJ HanpsiMy (HapuKIaj,
YKpaTHChKUI-3apyO1XKHUI ), yacy 100U abo JHS THOKHSL.

OTpumani pe3yabTraTu:

e Ha ocHOBI [AOCHIUKEHb EKOHOMIYHUX TIOKa3HUKIB, MPUUHATO pPIIIEHHS PO
€KOHOMIYHY JOLUIBHICTh PO3POOKH KOMILIEKCY, MpOpaxoBaHO HOro coOiBapTICTh,
4yac po3poOKH 1 EKOHOMIYHUI €(EeKT Bijl KOr0 BUKOPUCTAHHS.

e byno npopobineHo pi3HI BapiaHTH 31CTUKYBAaHHS MPOTPAMHOI 1 amapaTHOi YaCTUHU 1
po3po0JIeHO JIBI MPOTrpaMH, BHUKOPHUCTOBYIOUM CydacHI 3aco0u  00'€KTHOTO
porpamMyBaHHS.

e [lporpamHo-amapaTHuii KoMmIuleKc Tapudikauii TeleQoOHHUX 3’€AHAHb OyJo
BIPOBA/PKEHO B TECTOBOMY PEXKHUMI B OJHOMY rorteisi obsacti. B xomi TecToBoi
eKCIuTyarallii Oyl0 BHSBICHO TOMWJIKH, 1 KOMIUIEKC OyJ0 JOmpaibOoBaHO 3
ypaxyBaHHSIM iX. Ha OCHOBI BUSBIECHUX JaHHX IPO MOMHUJIKH OYJI0 TPOpaxoBaHO
OCHOBHI MOKa3HUKHU HAIIMHOCTI MPOTPAMHOT YACTHHH
IIpakTHYHe 3HAYEHHSI OTPUMAHHUX pPe3yJIbTATiB.

PesynbraTamu po6oTu € moOymoBa MporpaMHO-anapaTHOrO KOMILIEKCY Tapudikarii
1 OumiHTa TenedOHHUX PO3MOB Ta IHTEPHETY.

MoXIMBUMH HampsIMKaMH TOJAIBIINX JOCITIIKEHb € TPOJOBXKEHHS POOIT 10
YIOCKOHAJIEHHIO CMOCO0iB 300py 3HAaHb EKCHEPTIB Ta iX aBTOMATH30BaHOiI OOpOOKH 3
METOIO0 MIBUAKOTO (hopMyBaHHS 631 3HAHD.



Anpobania. Oxpemi pe3yiabratd poOoTH jgomnoBigammck Ha VI MixHapoaHOl
HAYKOBO-TEXHIYHOI KOH(EpeHLii MOJOIUWX YYEHHUX Ta CTYACHTIB. AKTyalbHI 3amadyi
Cy4acHUX
TexHonoriil — Teprnomine 16-17 nucromana 2017.

Crpykrypa po6Goru. PoboTa cKIaga€eTbCs 3 PO3PaAXyHKOBO-TIOSICHIOBAIBHOI
3anmucku Ta TrpadiuyHoi yacTUHU. P0o3paxyHKOBO-MOSICHIOBaJIbHA 3alMCKa CKIAJA€THCS 3
BCTyNly, 8 4YacTWH, BHCHOBKIB, TMEpENiKy TNOcCHUiIaHb Ta aoAarkiB. OOcsr poboTu:
pPO3paxyHKOBO-TIOsICHIOBaJIbHA 3amnucka — 104 apk. dopmaty A4, rpadiyHa yactuHa — 6
apky1IiB gpopmary Al

OCHOBHMU 3MICT POBOTH

Y Berynmi nmpoBeACHO OIS eTamiB - po3poOKu  (GopMyBaHHS 0a3u  3HaHb,
dbopmyBaHHs 0a3u 3HaHb, BAXKJIMBOIO 337]a4€I0 € OpraHi3allisd B3aEMO/IIi 3 €KCIIepTaMu., Ta
0XapaKTEpPU30BaHO OCHOBHI 3aBJIaHHS, K1 HEOOX1THO BUPIIIUTH .

B ananiTu4Hiil YacTHHI MPOBEAEHO aHANI3 MHUTAHHS AaBTOMATHU30BAaHOI CHUCTEMU
pospaxynkie NETUP UTM 5.0 ii npusHaueHHs yisi 3A1MCHEHHS KOMIUJIEKCHOTO
00cITyroByBaHHs a0OHEHTIB MIIPHEMCTB 3B'SI3KY.

B HaykoBO-10C/IiIHI YaCTHHI PO3IJISIHEHO Yy 3arajJbHOMY BHMAJAKYy apXITEKTypy
IPOTPaMHO-aNapaTHOro0 KOMIUTIEKCY Tapudikaii i OuriHra TenedoHHux po3mos dial-up
NOCIIYT JOCTymy 10 IHTepHeT. SIK mpaBWIO, KOMIUIEKC MIJKIIOYAETHCS B YK€ ICHYIOUY
cucTeMy Tenie(pOHHOTO 3B'SI3KY.

B TexHoJ10TiuHii YacTHHI IpoBeIeHO BUOIP 1 pO3pOOKY CTPYKTYPHOI CXeMHU
nporpaMHoro npoaykry 3 BukopuctanusiMm CKB/l, sixa siBiisie co0oro nporec
MPOCKTyBaHHS 0a3u JaHUX.

PosrasinyTo npoiiec, B X011 SIKOTO BUPIIIYETHCS, IKUM BUTIIsIA Oyae y 0a3u JaHux, 3
ONTUMATBHUMHU 1 Hamlepe/l 3aIaHUMHU BIIACTUBOCTSIMH.

B KOHCTPYKTOPCBKi  4YacTHHI IPOBEICHO MPOEKTYyBaHHS 1HTepdeiicy
KOPUCTYBaya, a TAKOXK MporpaMu OUIIHTY 1 mporpamu Tapudikailii, Kl peaii3oBaHi 3a
noromororo 6araronokymeHTHoro intepdeiicy MDI (Multiple Document Interface), sixuii
HNIATPUMYE AeKUTIbKa GOpM BcepeuHi OCHOBHOI (hOpMU-KOHTEHHEpa

B cneniajibHiil YacTHHI BUKOHAHO OOTpYHTYBaHHSI BUOOpY OINEpaliifHOi CUCTEMH,
PO3TIITHYTO OCOOJMBOCTI BHKOPUCTaHHS MOBHU MPOTpaMyBaHHS [UIsl  BUPIMICHHS
TEXHOJIOTIYHUX 3aJ1a4, 3 JOMIOMOTOI0 BIJIMOBITHOTO MPOrPaMHOT0 3a0€3MeUCHHS.

B yacTuni «OOrpyHTYBaHHSI €KOHOMIYHOI €(DeKTHBHOCTI» PO3MVISTHYTO NMUTAHHS
oprasizaiiii BUpOOHHIITBA 1 MPOBEJACHO PO3PAXYHKU TEXHIKO-€KOHOMIUHOT €(EKTUBHOCTI
MPOCKTHUX PIIICHb.

B uacruni «OxopoHa mnpani Ta Oe3dmexka B HAA3BHYANHUX CHUTYyalisix»
PO3TJIAHYTO TIUTAHHS OXOPOHM TIparl Ny 3a0e3neyeHHsT 0e3MeYHUX Ta 3JI0POBHX YMOB
mparli, a”ajii3 TOTEHINWHUX MIKIAJUBUX Ta HeOe3neyHux (akTopiB, MpaBOBI OCHOBU
3a0e3nevyeHHs Oe3MeKH B HaA3BUUAWHUX CUTYallisIX, 1HXXEHEPHO — TEXHIYHE 3a0e3MeUeHHs
3aXO0/I1B [IUBUIBHOI 0OOPOHH.

B yactuni «ExoJsoriss» npoaHaii3oBaHO Cy4aCHHUM €KOJOTIYHUN CcTaH YKpaiHu,
pPO3TJSIHYTO TMHWTaHHS 3a0pyAHEHHSI JOBKUUISI, 10 BHUHHMKA€ BHACIIJIOK peaizali
TEXHOJIOTTYHOTO TMPOIECY, a TAKOX 3aIPOMOHOBAHO 3aXOAM 31 3MEHILECHHS 3a0pyIHEHHS
JOBK1JLISL.



Y 3arajJibHUX BHCHOBKAX 00 JAUILIOMHOI po0OTH ONMKMCAHO MPUIHATI B poOOTI
TEeXHIYHI pIMIEHHS 1 OpraHi3aliifHO-TEXHIYHI 3aXO[H, fKi 3a0e3MeuyloTh BUKOHAHHS
3aBJIaHHs; OpUTTHAJIbHI TEXHIUHI PIIIEHHs, MPUHHATI aBTOPOM B MpoIieci poOOTH; TEXHIUHI
pilieHHss poOOTH, SIKI MOXKYTh OyTH BIPOBAKEHI Y BHPOOHMIITBO; TEXHIKO-EKOHOMIUHI
MOKa3HUKHU Ta 1X MOPIBHIHHS 3 0a30BUMHU.

B rpadiuniii yacTHHI MPHUBEACHO KPECICHHS MAaTEMaTHYHOI MOJEINi, aJITOPUTMIB
oprasi3arii JOCIIKEHHS, OCHOBHI Pe3yJIbTaTH MPOBEACHUX JOCITIIKEHb.

BUCHOBKHA

[lin yac AWIUIOMHOTO MPOEKTYBaHHSA OyJI0 HIMPOKO TOCHIJKEHO MOTECHIIHHUIA
PUHOK cucTeM Tapudikarii 1 OUIIHra 1 PO3TJSHYTO 3HAYHY KIJIbKICTh aHAJOTIYHHMX
KOMIUICKCIB. AHaji3 KOHKYPEHTHHUX PO3POOOK BHSBHB iXHI HEIOJIKA 1 OOTpYHTYBaB
TEeXHIYHY JOIIJIBHITE PO3POOKH MPOrpaMHO-anapaTHOTO KOMILIEKCY Tapudikalii i OuTiHra
tenedoHHUX po3MoB. Ha ocHoBi 1i€i iH(opmarii Oyno mMmocTaBieHO 3ajady s
JUIUJIOMHOT'O ITPOEKTYBAaHHS 1 BUPILIEHO YC1 TEXHOJIOTIYHI JIAHKU TIPOLECY pO3POOKH.

Jlami, Ha OCHOB1 AOCHII)KEHb €KOHOMIYHMX MOKA3HMKIB, MPUUHATO PILIEHHS PO
€KOHOMIUHY JOIIBHICTh PO3POOKH KOMIUIEKCY, MPOPAaXxOBaHO HOTO COOIBApTICTh, 4Yac
PO3pOOKH 1 EKOHOMIYHUI €(EKT BiJ HOr0 BUKOPUCTAHHS.

3HayHy yBary OyJi0 TPUIUJICHO THTaHHAM OXOPOHM Tmpami 1 Oe3neKku
KUTTEASUIBHOCTI, OCOOJMBO OyJ0 NpOopoOJEHO MHUTAaHHS EProHOMIKM B MPOLECI
eKCILTyaTallii KOMIUIEKCY.

[Tin yac po3poOKU KOMIUIEKCY Oysl0 MpOpoOJIEHO pi3HI BapiaHTU 3ICTUKYBaHHS
POrpaMHOi 1 armapaTHOl YACTUHU 1 PO3POOJICHO JIB1 MIPOTrpaMu, BUKOPUCTOBYIOUH Cy4acH1
3aco0u 00'€KTHOTO MPOTpaMyBaHHS.

[Iporpamuo-amapatHuii  KoMIuiekc Tapudikaiii TenehoHHUX 3’€qHaHb OYIo
BIIPOBA/PKEHO B TECTOBOMY pEXHMMI B OHOMY roTem obnacti. B xomi TtectoBoi
eKCIUTyaTtarlii Oyi0 BUSIBICHO MOMUJIKHU, 1 KOMIUIEKC OYyJI0 JTOMPAIlbOBAHO 3 YpaxyBaHHIM
ix. Ha oCHOBI BUSIBIIEHHX JaHMX NPO MOMMIKM OyJIO MPOPAaXOBAHO OCHOBHI MOKAa3HUKH
HAJ1MHOCTI MPOTPAMHOT YACTHHH.

OTxe, B pe3ynbTaTi AWIJIOMHOTO TPOEKTYBAHHS OTPUMAHO pEaTbHO MIIOI0UY
CUCTeMy, siKa, OyAy4yd BIpPOBa/PKEHAa Ha MIANMPUEMCTBAX YKpaiHW, NacTh BITUyTHHM
€KOHOMIYHUI e(eKT.
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AHOTANIA
Ilerpenko A.B. Po3poOka mnporpamMHo-anapaTHOrO KOMILIEKCY Tapuikamii 1
OumiHra teneoHHUX po3MOB Ta IHTEepHETy. 151- ABTOomaTu3zaiiss Ta KOMIT IOTEPHO-
IHTErpoBaH1 T€XHOJOr1i. — TepHONiIbChKHUI HALIOHATBHUN TEXHIYHUNA YHIBEPCUTET 1MEHI1
IBana Ilymtos. — TepHomniis, 2018.

B cyuacHomy CBITI, 3 PO3BUTKOM HAyKH 1 TEXHIKH, 3 MOCTIHHUM HaKOIHMYEHHSIM
pi3HOMaHITHOI 1H(GOpPMAIII€IO 1 3HAHb, CydacHa JIIOJIMHA HE B 3MO31 CIJIIJIKYBaTH 3a BCIMa
3MiHaMH B HayIll 1 TexHiul. ToMy iHKoNIM 1l MOTPiOHO 3BepTaTUCA O €KCIEPTiB. Alle 1e
NOB’s13aHO 3 OaraTbMa HE3PYYHOCTAMHU, TOMY B CY4aCHMX yMOBAax € MmoTpeda B IIBHJKIH
pO3poO0IIl TporpaMHO-anapaTHOTO KOMIUIEKCY Tapuikaitii 1 OiniHTra TeneOHHUX PO3MOB
Ta 1HTepHeTy. bumiHrosa cuctema UTM 5.0 no3Bonsie cTBOproBaTu Oe3iiu Tapudis,
3a7]al0uM pI3HY BapTICTh Tpadiky 3aJie)KHO Bij 00'eMy Bxke BUKAadaHOro Tpadiky BiJ
HarnpsaMy (Harpukiiaz, yKpaiHCbKUi-3apyOikHUI ), yacy 400U a00 THS THUXKHSI.

Kmouosi ciioa: BUIIHI, UTM 5.0, TPA®IK, IHTEPHET,



ANNOTATION

Petrenko AV Development of software and hardware complex of billing and billing
of telephone conversations and the Internet. 151- Automation and computer-integrated
technologies. - Ternopil National Technical University named after Ivan Puluj. - Ternopil,
2018.

In the modern world, with the rapid development of science and technology, with
the constant accumulation of various information and knowledge, modern man is not able
to follow all the changes in science and technology. So sometimes she needs to go to the
experts. But this is due to many inconveniences, therefore in today's conditions there is a
need for the rapid development of the software and hardware complex of billing and
billing of telephone conversations and the Internet. Billing system UTM 5.0 allows you to
create many tariffs by specifying different cost of traffic depending on the amount of
downloaded traffic from the direction (for example, Ukrainian-foreign), time of day or day
of the week.

Key words: BILLING, UTM 5.0, TRAFFIC, INTERNET



