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Pedepar:

1. O6'eKTOM HOCHIIKEHHS € TIPOLIEeC MOOYA0BYU KOMITIOTEPHUX CUCTEM MOXKEKHUX CUTHasi3aliil. MeToro
IMcepTaliiiHoi poboTH € miAgBuUIIeHHS e(DEeKTUBHOCTI POOOTH MOKEXKHUX CUTHAJI3AIIN IIJITXOM BIOCKOHAJTEHHS
0€3pOTOBUX KOMIT'IOTEPHUX CUCTEM MOXKEXKHUX CUTHAJIi3allill 32 paXyHOK PO3POOKU HOBUX MOJEJIEN, METOIiB Ta
KOMIIOHEHTIB TaKUX CUCTEM Ha 0a3i TexHoJiorii ZigBee. BukoprucToByBaBCcs MaTeEMaTUUHUI anapar, SSKUi 6a3yeThCst
Ha: METOJaxX TeOopii aBTOMaTUYHOTO KEPYyBaHHS, TEOPii KOJMBAJIBHUX CUCTEM i3 30CEPEIKEHUMU IapaMeTPaMu,
TeOoPii eJIeKTPUYHUX JIAHIIOTiB, METOIAX €JIEKTPOMEXaHIYHMX aHAJIOTiH, TEOPii aJITOPUTMIB, @ TAKOX TEOPii pilleHHS
3a/1a4 pO3MillleHHS Ta IOKPUTTSL. [IpakTUyHe 3HauY€HHs! OTPMMAaHUX pe3ysbTaTiB. 1. [IpakTyHa LiHHICTD pOO6OTH
II0JISITa€ B IOBE/IEHH] 3100yBayeM OTPUMAHNX HAYKOBUX II0JIOKEHD 1O KOHKPETHUX iHKE€HEePHUX PillleHb, L0

IO3BOJIMJIO [TOOYIOBY Ta €eKCIIEPUMEHTAJIbHY IIEPEBIPKY AOCiHUX 3Pa3KiB KOMII'FOTEPHUX CUCTEM I1OKEKHUX



curHasisaniii Ta ix KOMIOHEHTIB. 2. Po3po6ieHi MeToau no6ynoBy TOMOJIOTiN KOMIT'IOTEPHUX MEPEXK TOKEXKHUX
CHTHAaJi3aLil 103BOJISIOTh CKOPOTUTU Yac Ha BU3HaYeHHs (akTy noxexi 1o 40 %, a TakoK 3MEHIIUTH KiJIbKiCTb
pazioBy3yiB y KOMIT'IOTEPHIi cucteMi Ha 36-54 %. 3. 3acTocyBaHHS 3alIpOIIOHOBAHOIO CXEMOQYHKIiOHATIBHOTO
MOJIE/IIOBaHHS 6JI0KiB KOMII'TOTEPHUX CHMCTEM JI03BOJIMIIO PO3POOMTH TUIIOBI Pa/lioBy3/M Ha 6a3i MoayJiiB ZigBee i3
aBTOHOMHUM JKMBJIEHHAM i3 BUKOPUCTaHHAM I1'€30KEPaMiYHUX [IEPBUHHMUX MIEPETBOPIOBAYIB IIOKEXKHUX
curnanizaui (TIII1C). 4. Po3po6eHo nporpamHi NpoAyKTH (3 BAKOPUCTAaHHSIM 00'€eKTHO-OPi€HTOBAaHMX MOB
IIPOrpaMyBaHHsI), IO 03BOJIIIOTh MOZEJIOBATH TOMOJIOTIYHI CTPYKTYPU KOMII'IOTEPHUX CUCTEM OXKEXXHUX
curHasisauiil Ha 6asi TexHosorii ZigBee. 5. [IpoBeieHi po3paxyHKU Ha IPUKIIAJi N06YyA0BU 6€31pOTOBO]
curHanizauii nyis 11-ro koprycy YopHOMOPCBKOTO AE€P>KaBHOTO YHiBepcUTETY iM. [leTpa Morunu B M. Mukosiaesi
1I0Ka3aJjHy, 0 BUKOPUCTAHHS 3alIPOTIOHOBAHUX B POOOTI pillleHb [103BOJISIE EKOHOMUTHU 110 14 % BUineHUX
(diHaHCOBUX pecypciB. HOBU3HA HayKOBUX pe3ysbTaTiB gucepratii: 1. OTpuMas nofanbmuil pO3BUTOK METO],
106YIOBY TOMOJIOTII KOMIT'IOTEPHUX MepexX i3 cTenpoBux [I1I1C 3a paxyHOK 3aCTOCYBaHHSI PENIEPHUX TOYOK,
IIBOKPATHOTO PillIEeHHS 3a7a4i pO3MillleHHS 3 ypaXyBaHHAM Pi3HOTUIIOBOCTI KOMIIOHEHTIB MEPEXKI, IO JO3BOJISIE
Oy[yBaTU TONOJIOTii KOMII'IOTEPHUX MEPEX i3 cTesiboBUxX Ta HacTiHHUX [TIT1C i3 3acTocyBaHHAM 6€30POTOBO]
TEXHOJIOTII Ilepefadi Janux ZigBee. 2. Biepue po3po6eHO METO[, TOOYL0BU TOMOJIOTiH KOMIT'IOTEPHUX MEPEX i3
cTesiboBuX Ta HacTiHHUX [1ITIC 11 no6yn0BY €AMHOI Mepeski B MesKax OHOTO MPUMIIeHH], 1o Mae 1B peasizariii
- [IpU NOETaIHil [106y10Bi CTEIbOBUX, a IOTIM HACTIHHUX IIEPETBOPIOBAYIB i [IpY OJJHOYACHOMY iX PO3MillleHHi, 110
II03BOJISIE 3MEHILINTY KiJIbKICTh PaflioBY3J1iB KOMIT'IOTEPHUX MEPEX MTOXKEXKHMK CUTHAI3aLid. 3. OTpuMas
[IO/IA/IbIINE PO3BUTOK METO]] BUBHAUEHHSI FPAHNYHMUX BifICTaHE! MiXX pajlioKOMIIOHEHTaMU 6e3[IpOTOBOI
KOMII'IOTEPHOI MEPEe3Xi Ha OCHOBI 3aCTOCYBaHHS TPOMEHEBUX MOJIEJIEN 32 PAaXyHOK PO3POOKU METOLy IIEpebopy
6araTolpoOMEHEBUX MOZesel i3 HabIMKEHHSIM Pi3HUL] MOTY>KHOCTEH CUTHAJIB JI0 33JaHOTO 3HAYEHHS, 110
II03BOJISIE PO3TALIOBYBATU PAliOKOMIIOHEHTU KOMIT'IOTEPHOI MEPEXKi Ha BiICTAHAX 3 TADAHTOBAHUM 3B'SI3KOM MK
HUMU. 4. Briepize 3aIIpOIIOHOBAHO i AOCTIIHKEHO cXeMO(DYHKIiOHAIbHE MOIe/II0BaHHSI 6JI0KiB KOMIT'IOTEPHUX
CHCTEM, B SIKOMY MOJIEJIIOBaHHS [1IEPBUHHOTO [IepEeTBOPIOBaya 37ilICHIOETbCS Ha PYHKIiOHAIbHI PiBHI, a
MiKpDOKOHTPOJIEPHOI YaCTHHMU - HAa CXEMOTEXHIYHOMY, 110 03BOJISIE€ CIIPOCTUTHY MPOLLEC MOJEIOBAHHS OJIOKIB
KOMIT'IOTEPHUX CHUCTEM IOXKEKHUX CUTHAi3aliil. HayKoBi 0JI0KEHHS, BUCHOBKY, [IPOIO3KLii i peKoMeHaii, o
BUKJIaJIeH] y AUcepTallii, CTaTTsX Ta iHmuX my06Jslikallisx, MOKyTh BUKOPHUCTOBYBATUCS [IPY CTBOPEHHI KOMII'TOTEPHUX
CHCTEM IIOXKEXXHUX CUTHai3allill Ha 6a3i TexHoJiorii ZigBee, a Tako>X B HaBYaJIbHOMY ITPOLIECi IpY MiArOTOBL

(paxiBILIiB TEXHIYHUX CIEliabHOCTEMN.

2. The process of construction of the computer systems of the fire warning is the research object. The aim of the
thesis is an increase of efficiency of work of the fire warning by perfection of the off-wire computer systems of the
fire warning due to the development of new models, methods and components of such systems on the base of
ZigBee technology. A mathematical vehicle, which is based on the methods of theory of automatic control, theory
of the oscillating systems with the concentrated parameters, theory of electric chains, methods of
electroanalogies, theory of algorithms and also theory of decision of tasks of placing and coverage, was used.
Practical value of the obtained results is: 1. The practical value of work consists in leading by the competitor's
scientific positions to the concrete engineering decisions, that allowed construction and experimental verification
of pre-production models of the computer systems of the fire warning and their components. 2. The worked out
methods of construction of topology of computer networks of the fire warning allow shorten time on
determination of fact of fire to 40 %, and also decrease the amount of radio centers in the computer system on 36-
54 %. 3. Application of the offered schematic and functional design of blocks of the computer systems allowed
work out typical radio centers on the base of the ZigBee modules with an autonomous feed with the use of
piezoceramic primary transformers of the fire warning (PPTFW). 4. The software products (with the use of the
object-oriented programming languages), which allow to design the topological structures of the computer
systems of the fire warning on the base of ZigBee technology, are worked out. 5. The calculations on the example
of construction of the off-wire signaling for the 11th corps of the Black Sea State University named after Petro
Mohyla in Mykolaiv, showed that the use of the solutions offered in-process allowed to save to 14 % dedicated
financial resources. Novelty of scientific results of the dissertation: 1. The method of construction of topology of



computer networks from ceiling (PPTFW) due to the application of check point, double decision of task of placing
taking into consideration the different types of components of network, that allows to build the topology of
computer networks from ceiling and wall PPTFW with the use of wireless technology of communication of ZigBee
data, got further development. 2. The method of construction of topology of computer networks from ceiling and
wall PPTFW for the construction of single network within the limits of one the apartment, which has two
realization at the stage-by-stage construction of ceiling, and then wall transformers and at their simultaneous
placing, what the amount of radio centers of computer networks of the fire warning allows decrease, has been
firstly worked out. 3. The method of sensing of maximum ranges between radio components of wireless computer
network on the basis of application of radial models due to the development of method of surplus of multibeam
models with approaching the difference of powers of signals to the set value, that allows to dispose the
radiocomponents of computer network on distances with the assured connection between them got further
development. 4. The schematic and functional design of blocks of the computer systems, in which the design of
primary transformer comes true at the functional level, and microcontroller part - at the schematic and functional
technology, what allows to simplify the process of design of blocks of the computer systems of the fire warning, is
first offered and investigational. Scientific positions, conclusions, suggestions and recommendations, which are
expounded in dissertation, articles and other publications, can be used for creation of the computer systems of the
fire warning on the base of ZigBee technology, and also in the educational process at preparation of specialists of
technical specialities.
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