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Poboty BukoHaHo Ha kadeApl paglOTEXHIYHUX CHUCTEM [epHOMIIBCHKOTO
HaI[lOHAJBbHOT'O TEXHIYHOTO yHiBepcuTeTy iMeHi IBana I[lynros MiHicTepcTBa OCBITH 1
HayKH YKpaiHu
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ScbkiB Bosiogumup IBanoBuy,
TepHOMINBCHKUH HAllIOHAJIBHUIN TEXHIYHUN YHIBEPCUTET
imeni [Bana [lymros.

Penensent: KaHAUAAT TEXHIYHUX HAYK, JIOLEHT Kadeapu

TepHONUIbCHKUI HALlIOHAIBHUM TEXHIYHUN YHIBEPCUTET
iMeHi [Bana [lymtos.

3axuct BigOyaetbcst 26 mrororo 2017p. o 9 romuHi Ha 3acimaHHI
€K3aMEHalIHOI KOoMicil y TepHONUIBCHKOMY HalLIOHAJBHOMY TEXHIYHOMY
yHiBepcureTi imeHi [Bana [lymros 3a agpecoro: 46005, m. Teproninb, Byn. TekcTunpHa
28, HaByanbHMM KopIiryc Ne9, ayn. 612



3AT'AJIBHI XAPAKTEPUCTUKHU POBOTH
Temoro poboTH € «AHTEHa TUIY XBWIHOBUHM KaHal JIMX niamazony».

BimoMi MeToAuKM MPOEKTYBaHHS AaHTEH THUIY XBWJIbOBHM KaHal HE alOTh
MO>KJIMBOCTI CTBOPIOBATH €JIEKTPOIUHAMIYHUNA PUCTPIN 3 ONTUMATIBHUMHU PO3MipaMu
SK JOBXWHM BIOpaTOpiB, Tak 1 BiACTaHI MiX HUMH. LI Hemomiku MeEToHmiB
BUILJIMBAIOTHCS 3 TOTO, 110 PO3PAXyHOK aHTEH TaKOro TUIY 0a3yeThcs Ha METOAax
MOCTIIOBHUX HAOMIKEHb 0araropa3oBoro BU3HAYEHHS B3a€EMHHUX OIOPIB BiOpaTopiB
(IupekTopiB), CHCTEMi pO3B’S3KYy KOMIUIEKCHUX JHIHHUX piBHSIHb Kipxroda,
pPO3paxyHKy OCHOBHHMX IapaMeTpiB Ta XapaKTepUCTHUK. TaKoXK, 1 aBTOMATH3AIlis
TaKOTO MPOEKTYBaHHs aHTEHU CTAa€ MPOOIEMHOIO.

3BakalouuM Ha Te, IO AHTCHHW THIY XBUJIHOBUN KaHAJI 3HAXOJATH ITHPOKE
3aCTOCYBaHHSA, SIK OKpeMi BUIPOMIHIOBAYi, TaK 1 K €JIEMEHTH AHTCHHUX PEIITOK,
BUHHKAE HAarajabHa Mpo0sieMa B po3poOIli OUTBIN JOCKOHATUX METOANK IPOSKTYBAHHS,
3a JOTIOMOTOI0 SIKMX BJaBajocsi O MOBHICTIO BUKOPUCTATH MOTEHIIMHI MOKIJIMBOCTI
aHTCHHU.

[IBuakui, AUHAMIYHUN PO3BUTOK PI3SHOMAHITHUX CHCTEM HA3eMHOIO Ta
36MHOT0 3B’3Ky, Mepeaadl JaHuxX MOoTpedye MoJepHi3allii ICHYIOYHUX CHCTEM 1
CTBOPECHHSI HOBUX HAa OCHOBI IMMPOKOCMYTOBUX, HMIBUAKOMIIOYMX XapaKTEPUCTUK. Y
0araTboX TaKUX CUCTEMax 3B’sI3Ky, TeJIeOaueHHs, MOBJICHHS BUKOPUCTOBYIOT SIK OJTHY
13 OCHOBHUX CKJIaJIOBUX YaCTHH IS CEJEKIli eNeKTpOMarHiTHuX XBwib y JAMX —
Jiana3oH1 - aHTeH! Ari, a00 aHTEHU TUIY «XBUJIHOBHI KaHA.

Mera i 3aBIaHHS JOCJIiKeHHS.

Metoro poOOTH € JOCHIIKEHHST aHTEHW THUIYy XBWIbOBUM kaHan JIMX
Jiarna3oHy. 3aBJaHHSIM € MOJICJIIOBaHHS aHTEHU TUMY XBWIbOBUM KaHan JIMX
Jllara3oHy y NporpaMHOMY CEPEIOBHII, a TAKOXK BJIOCKOHAJICHHS METO/IIB Ta 3aCO01B
MPOEKTYBaHHS aHTETH THUITY XBUIbOBUH KaHan JJMX niana3ony.

[ToctaBnena B poOOTI MeTa BUMAara€ BH3HAYEHHS HAMPSIMKIB IMOJAIBIIOTO
PO3BUTKY aHTEH THUITY XBHJIbOBUM KaHAI:

— [upoke BNpOBa/HKEHHS B PAAIOTEXHIYHI MPUCTPOI AUPEKTOPHUX AHTEH 3

BEJIMKHUM YHCIIOM €JIEMEHTIB, pO3po0Ka €JIEMEHTIB HOBHUX THIIIB;

— P03BUTOK METO/IiB TOOYI0OBU TUPEKTOPHUX AHTEH 3 BEIMKUMHU PO3MIpaMH Ta
rOCTPO HAMpPABICHUMHU XapaKTEPUCTHKAMHU, JJISI CTBOPEHHS CHUCTEMHU
paaioTeNnecKorii,

[Tonaneina po3poOka METOAIB 1 TEXHIYHUX 3aCO01B OCJIA0JECHHSI IIKIJTUBUX
BIJIMBIB B3a€MO3B'I3KY MK €JIEMEHTaMH JUPEKTOP HUX aHTCH;

— Po3BUTOK Teopii, METOIIB MAaIITMHHOTO T4 aBTOMATH30BAHOTO MPOCKTYBaHHS
JTUPEKTOPHUX aHTEH;

— Po3poOka Teopii Ta BOPOBAKEHHS B MPAKTUKY HOBUX METOMAIB 0OpOOKHU
1H(dopMaIlli, NPUIHATOI eTeMEHTaMU JUPEKTOPHUX aHTEH, 1 BUKOPUCTAHHS
i€l iHdopmari 1Jig ynpaBiHHSI HUIMU;

O0’eKkTOM A0CTIIZKEHHS € aHTEeHa TUITY XBUIbOBUH kaHai JIMX niana3zony.

IIpeameTom IOCHIIKEHHS € XapAKTEPUCTUKU AHTEHU THUIY XBUJIbOBHUM KaHAJ
JIMX nianazony.

HaykoBa HOBH3HA OTPHUMAHHMX Ppe3yJbTATiB TOJATaE B TPYHTOBHOMY,
BCEOIYHOMY JOCTI/DKCHHI acleKTiB MeXaHi3My (OpMyBaHHS Ta BHUKOPHUCTAHHS



pe3ynbTaTiB POOOTH aHTEHH Ha Pi3HUX YacToTaX. CUCTEMATU30BAaHO Pi3HI MiAXO0IH 110
MeXaHi3My (OpMyBaHHS XapakTepUCTHUK aHTEHH. BusHaueHo (akTopu BIUIHBY
CepeIOBHINA Ta MMPOAHAIII30BAHO CTYIIHb iX BIUITMBY Ha pOOOTY aHTEHH.

Indopmaniiiny 06a3y gociaigskeHHsI CKJIagalOTh MOHorpadiuHi  mpari
BITUM3HSHMX Ta 3apyODKHMX BUCHHUX, MaTepiaal HAyKOBO-TPAKTUIHUX KOH(DEPEHIIIH,
MaTtepiajiy MepioguIHUX Ta CIeIlali30BaHUX BU/IaHb.

IIpakTuyHe 3HAYEHHSI OTPMMAHMUX Pe3yJIbTATIB.

Po3BUTOK Teopii Ta MPaKTUKH JOCTIKYBaHOT IPOOIEMH Ja€ 3MOTY BUPILITYBaTH
MMATAHHA CTOCOBHO pO3pOOKM KOHKPETHUX PEKOMEHMAIlil, CHIPSIMOBAHUX Ha
TiIBUIIEHHS PiBHSI €()EKTHUBHOCTI JOCTIAHOI aHTCHH, MIOKPAIIEHHS XapaKTePUCTHK Ta
rapameTpiB aHTEHH, a TAKOK 3MEHIIIMTH BIUIMB 30BHINTHIX (aKTOPiB Ha 11 poOOTY.

Anpodanis. OCHOBHI IOJIOKEHHS Ta PE3yJbTaTH JOCTIKEHb TOTOBIIaIUCh Ta
obroBoproBaiuch Ha IX  BceeykpaiHchkiii  HayKOBO-TEXHIUHIM  KOH(eEpeHuii
«IIpuponnHudi Ta rymMaHiTapH1 HAyKU. AKTyalabH1 TUTaHHSI», Ha 6a31 TepHOMIIBLCHKOTO
HaIllOHAJIBHOTO TEXHIYHOTO YHiIBepcuTeTy iMeHi [Bana [lymros.

Ctpykrypa pob6otu. Pobora ckimamaerbcs 31 BCTyIy, 6 po3ainiB, BUCHOBKIB,
nepeniky nocuiaanb (19 HalitmeHyBaHH:).

3aranpHui 00CAT TEKCTOBOI YACTUHU — 95 CTOPiHKHM, __ TaOJIMIb, __ PUCYHKIB.

OCHOBHMI1 3MICT POBOTH

VY BeTyni N0/1aHO 3arajibHy XapakKTepUCTUKY pOOOTH: CTaH PO3pOOKHA HAYKOBOI
npoOsieMl U akKTyaJdbHICTH POOOTH, METy 1 3aBJaHHsS poOOTH, O0’€KT, MPEAMET,
OMMCaHy HAyKOBY HOBU3HY 1 MPaKTUYHY 3HAYUMICTh OTPUMAHUX PE3YJIbTaTIB.

Y nepmomy po3aiii «KAHAJITHYHA YACTHHA» TIPOBEJACHO aHai3 poOOTHU aHTEH
TUMY XBUJIHLOBUM KaHaJ, TAaKOXX IPOBEJACHO aHaI3 HAasBHUX KOHCTPYKIIA aHTEH
naHoro Tuny. Bu3HaueHo 0051acTh 3aCTOCYBaHHS Ta MPU3HAYEHHA AHTEH THUIY
XBUJIHOBHUH KaHan JIMX miara3oHy Ta MepCIeKTUBU PO3BUTKY y raiysi.

Y apyromy po3zaiii «HaykoBo-10c/iIHa YaCTHHA) MIPEJICTABICHO PO3PAXYHOK
CKJIQJIOBUX €JIEMEHTIB aHTeHU. Ha OCHOBI MPOBEICHUX PO3PAXYyHKIB 3aIIPOIIOHOBAHO
KOHCTPYKIII}0O aHTEHU TUIY XBHJIbOBUN KaHal aJisg pobounx yactot 470-810 MI'1 3
BEPTUKAJIILHOI0O Ta TOPU3OHTAJIBHOIO TMOJSPU3AIIEI0, Y3TOKYIOUUX MPUCTPOIB,
TpaBepcu. JlocmipkeHO IXHIM BIUIMB Ha SKICHI XapakTEPUCTHKWA AHTEHU THITY
XBUJILOBUH KaHa!I y poO0YOMY Jiara3oHi 4acToT. JJociKeHo 3MIHN XapaKTePUCTUK
MIPH PI3HUX YACTOTaX Ta MOJIAPU3ALI].

Y rtpersomy posaini «CneniajbHa 4YacTHMHA» MPEICTABICHO MPOTPAMHE
CEpEelOBUILE B SKOMY NPOBOJWIOCH PO3PAaXyHOK Ta MPOEKTYBAHHS AHTEHH,
MOJICIIIOBaHHA ii poOOTH: PO3PAXOBAHO CTPYMHU Yy KOKHOMY €JIEMEHTI, MOJYyYEHO
aiarpaMy HampaBlieHOCTI anTeHd, rpadiku KCX Ta mifcuiieHHs Ha pI3HUX Y4acTOTax.
Po3risiHyTo nmporpamMHe cepeoBUIIE A PO3POOKHA KOHCTPYIIT aHTEHU Ta CTBOPEHHS
KOHCTPYKTOPCHKOI JOKYMEHTAIIi1.

B pesynbrari BUKOHAHHS KOHCTPYKTOPCHKHX PO3PaxXyHKIB C(HOPMOBAHO
BUXiHA 1HdoOpMAaIsS Ui BHTOTOBJCHHS €IIEMEHTIB TMPOCKTOBAHOI aHTCHH
nupexTopHoi JIMX miama3ony.

Y d4erBepromy po3aiti «OOIPpyHTYBAHHSI €KOHOMIYHOI e()eKTHBHOCTI»
PO3MIISIHYTO MHUTAHHS MPO CYTh Ta BUIW 3apOOITHOI TJIaTH, a TAKOXK MUTAHHS IO JI0



OCHOBHHX (JaKTOPIB MPOCKTYBAHHS Ta BUPOOHUIITBA AHTEHU TUITY XBUJIHOBUI KHAAI.
ExoHOMIuHO OOIpYHTOBAaHO MPOEKTHI PIlICHHS aHTCHHW THITYy XBWJIBOBUW KaHAl, a
came: pO3paxyHOK IOBHOI CO0iBapTOCTi, BU3HAYCHHsS TYPTOBOI IIiHH, BU3HAYCHO
3Ha4YCHHS €KOHOMIYHOI €()eKTUBHOCTI.

Y ’saromy po3aiji «OxopoHa npaui Ta 0e3neKka B HAA3BUYAHNHHUX CUTYaI[ISTX)
po3pobIIeHO 3ax0aM O€3MeKH MPU OOCITYTOBYBaHHI €IEKTPOYCTAaHOBOK B IIeXy Ta Ha
HOTO JTITBHUIISX, a TAKOX METOIU OOpOTHOM 3 MOHOTOHHICTIO Mpalli Ha BUPOOHUIITBI.
Po3rnsHyTo nmutaHHs Mpo 3aXUCT OOJaAHAHHS Bl CTATMYHOI €JIEKTPUKHU, CaHITapHI
BUMOTH 1 HOPMHU JIJIsi KOMIT'IOTEPIB Ha SIKUX MPOBOAATHCA JOCHIIHI PO3PAXyHKH Ta
MIPOCKTYBaHHS.

Y mocromy po3aiii «ExoJiorisi» po3rissHyTO OCHOBHI €KOJIOTIYHI TPOOJIEMH Ta
aKTyaJbHICTh OXOPOHU HABKOJMUIIHBOTO CEpPEAOBHUINA, MOB’SA3aHI 3 EKCILTyaTalli€lo
QHTEHW THUITy XBWIBOBMM KaHal, a TaKOX BIUIMB  E€JICKTPOMArHITHOTO
BUMIIPOMIHIOBAaHHSI Ha 3a0pyJIHEHHS AOBKULIL. Po3po0ieHi 3axoiu 13 3HMKEHHS
BIUIMBY €JIEKTPOMArHiTHOTO BUIIPOMIHIOBAaHHS Ha JIIOJWHI Ta HABKOJUIIIHE
CepeIOBHILIE.

BUCHOBKUA

B Xxoxl BHUKOHAaHHA JaHOrO JAMIUIOMHOTO TPOEKTY 3I1HCHEHO pPO3pOOKY
KOHCTPYKUIi aHTeH! AupekTopHOoi JIMX niana3oHy, Ipu3HAYEHOI ISl MPUAMaHHS Ta
nepenaBanHs pamioxBwib B JMX mianazoni Ha wyactoti 470...830 MI'nm Ta
JOCJIIPKEHHS 11 XapaKTepUCTHUK B POrPaMHOMY cepeIoBuIll. JOBEAEHO aKTyalIbHICTh
CTBOPEHHSI IaHOTO MTPUCTPOIO.

3M1MCHEHO aHaNl3 CXeMHUX PIlIEeHb BAKOHAHHS aHTEH TUITY XBUJIbOBUI KHaAaJ B
pEe3yNbTaTi SIKOTO JaHa KOHCTPYKIIS Ma€ psJl epeBar HaJl KOHCTPYKIUISAMH MO10HOTO
tuny. IIpoBeneHO po3paxyHOK €JE€MEHTHIB Ha OCHOBI CY4YacHMX METOJIUK 3
BUKOPUCTAaHHAM MporpaMHoro 3adesnedennss MMANA Ver.3.

Jlst po3po0OKKM KOHCTPYKIIII BUKOpHCTaHa mporpamue cepenoBuiie MMANA
Ver.3, 3a 101oMoror0 K01 0yI10 3IIMCHEHO IMi101p €JIEMEHTIB aHTCHH TUITY XBHJIHOBUI
ka"an JIMX nianazony. B pe3ynbrari oTpuMaHO KOHCTPYKITIFO aHTEHU MIHIMaJIbHUX
po3MipiB. Takoxk OTprMaHa KOHCTPYKIISI MAa€ MIHIMAQJIbHI TMapa3WTHI 3B’SI3KaMHU.
EnemenTn posmiimieHi Ha TpaBepcl JOCUTh KOMIIAKTHO, IO 3MEHIIUJIO0 TabapuTHI
pO3MipH A0 MIHIMAJIBHO MOXJIMBUX. MartepiajioMm sl BUTOTOBJEHHS €JIEMEHTIB €
anoMiHii. BiH Mae psii mepeBar B MOPIBHSHHI 3 IHIOMMH, IO 1 3YMOBHJIO HMOTO
BUKOpUCTaHHA. J[Ji1 TpaBepcH BUKOPHUCTOBYETHCS MeTaneBa TpyOa, BoHa 3a0e3neuye
XOpOIIYy MIIHICTh Ta € IOCUTH JEIIEBOIO.

[IpoBeneHO €NeKTpUYHI PO3paxyHKU BHpPOOY, i 4Oro Oyjia BHUKOPHUCTAHO
nporpamue 3a0e3neueHHss MMANA Ver.3. 3a pe3ynbraraMmu po3paxyHKy €J1eKTpUYHI
napameTpy BUPOOY € JOCUTH XOPOIIIi.

JlochikeHo XapaKTepUCTUKH BHUPOOYy, 3 BHUKOPUCTAHHSIM MPOTPaAMHOTO
3abe3neuendas MMANA Ver.3. 3a pe3yibTaTaMu JOCIHIKEHb CKIIAJIEHO TTOPIBHSUIBbHI
rpadiku mapameTpiB aHTEHHU.

PosrisiHyTo nuTaHHs CyTi Ta BUAIB 3apO0ITHOT TJIaTH, @ TAKOXK OCHOBHI (haKTOpH
BUPOOHMIITBA, PO3PAXOBAHO COOIBAPTICTh MPOEKTOBAHOTO BUPOOY Ta TYpTOBY IlIHY.



Bci pospaxoBani mapamerpu Oyino 3BEIEHO B TaONHINIO0 TEXHIKO-€KOHOMIUYHUX
MOKA3HUKIB.

Po3po6eHo 3axo1u 1o TeXHiIl 6€3MeKHy 1 3aX0H MO MOKPAIEHHIO YMOB Mparii.

Po3kazaHO Tpo aKTyalbHICTh EKOJIOTIYHHUX MpoOJieM TIOB’S3aHUX 3
eKCIUTyaTaIli€l0 Ta BUTOTOBJICHHSAM aHTeHU AupekTopHoi JIMX miana3ony.

Bukonano rpadgiuHoro martepianay B KUIbKOCTI 4T dopmaty Al: cTpyKTypHa
CcXeMa, CKJIaJlaJibHe KPECJICHHSI BHPOOY, TEXHIKO-KOHOMIUHI MOKA3HUKW Ta Tpadiku
3aNeKHOCTI MapameTpiB aHTeHH aupekTopHoi JAMX miamasony Bim wactoT. [lms
oopMIIeHHSI KpecieHb Oyna BHKOPHCTaHA MporpamMa TpadigHOro MOACITIOBAHHS
Komnac. Ile namo 3Mory iCTOTHO CKOPOTHTH dYac sl PO3pOOJEHHS TEXHIYHOI
JOKYMEHTAIIi1 Ta K HAaWIIBUIIIIOTO 3aITyCKy BUPOOY Y BUPOOHHUIITBO.

CIIMCOK OINYBJIKOBAHUX ABTOPOM ITPAILLb 3A TEMOIO POBOTH

1. IlpoexkTyBaHHSI MIUPOKOCMYTOBOI aHTEHU THUNY «XBWIbOBHMM KaHam» UHF -
miamazony: IX BceykpaiHcbka HayKoBO-TexHIUHA KoH(epeniis ["IIpupoaHuyi ta
ryMaHiTapHi Hayku. AkTyanbHl nutanug "], (TepHominb, 38-40 muct. 2016 p.)
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311iCHEHO pO3pOOKY KOHCTPYKIIi aHTEHW THUIy XBUJIbOBUM KaHan JIMX
Jiana3oHy, MPU3HAYEHOI JJIs TpUMaHHS Ta TepeaaBaHHs pamioxBuib B JIMX
nianazoni Ha yactoti 470...830 MI'u. JloBeAeHO aKTyaJdbHICTh CTBOPEHHS JaHOTO
IIPUCTPOIO.

3niiiCHEeHMI aHalli3 CXeMHHX PIIIeHh BUKOHAHHS AHTEH THUITY XBUJILOBUI KaHaJ
B PE3yJIbTaTi SKOTO JlaHa KOHCTPYKIISI Ma€ psif TepeBar HaJa KOHCTPYKIUSMU
noaibHoro tumny. [IpoBeaeHO po3paxyHOK €IEMEHTHIB Ha OCHOBI Cy4aCHUX METOMK 3
BUKOPUCTAaHHAM MporpaMHoro 3adesnedennss MMANA Ver.3.

Po3risitHyTo nuTaHHs CyTI Ta BUAIB 3apO0ITHOT IJIaTH, @ TAKOK OCHOBHI (DaKTOpH
BUPOOHMIITBA, PO3PAXOBAHO COOIBAPTICTh MPOEKTOBAHOTO BUPOOY Ta T'ypTOBY ILIIHY.
Po3po06iieHo 3axo0/1u o TeXHIL1 O€3MeKH 1 3aX0/11 MO MOKPAIIEHHIO YMOB TIparll.

Onuca”o mporpamMHe 3a0e3MeUeHHs] 3a JOMOMOTrol0 SIKOro Oysio po3po0iaeHo
JaHUW TUTIJIOMHUA MPOEKT.

Po3kazano mpo aKTyaJbHICTh €KOJIOTIYHUX TIpoOJjieM TMOB’SI3aHUX 3
eKCIUTyaTalll€l0 Ta BUTOTOBJICHHSIM aHTEHU TUIY XBHWJIbOBUN KaHai JAMX niamaszony.

KirouoBi cioBa: anteHa tumy xBWwiboBUM KaHai, JIMX miamazon, KCX,
y3rOJKYBaJIbHUI MPUCTPIi, KOHCTPYKIIISL.

ANNOTATION



Chapliy Dmytro Volodymyrovych. Antenna type wave channel UHF range.
8.05090102 — Telecommunication and Radio Engineering. Ternopil lvan Puluj
National Technical University. Faculty of Applied Information Technologies and
Electrical Engineering. Chair of Radiotechnical Systems, group RRm-61. — Ternopil.:
TNTU, 2017.

Page — 96; Illustrations — 43; Tables — 9; Blueprints — 19; Sources — 2;

Done development design antenna type wave channel UHF range, designed for
receiving and transmitting radio waves in the UHF range at the frequency 470 ... 830
MHz. The urgency of the establishment of this unit.

The analysis circuit design performance antenna type wave channel in which this
design has several advantages over the structures of this type. The calculation of cell-
based methods using modern software MMANA Ver.3.

The question of the nature and types of wage and basic factors of production,
calculated the projected cost of the product and wholesale price.

The measures of safety and measures to improve working conditions.

Describes the software which was developed by the present thesis project.

Told the relevance of environmental issues related to the operation and
manufacture of antenna type wave channel UHF range.

Keywords: antenna type wave channel, UHF range, SWR, matching device,
construction.



