{ GA0BO HAYKOBUA }

Hayka, excnnyarayis, BUpo6HULTBO

=0

3. Pa3pabomka mexHuueckozo obecneiernus U nocmpoerue aémomamu3upo8annbLx cucmem OuazHocmu-
POBAHUA U 80CCMAHOBJEHUL MEXHUKU C843U U ynpasaenus; nod ped.C.I1. Kcensa.— JI.: BAC, 1984.— 224 c.

4. Juaznocmupogéanue cpedcme C643U U YnpasieHus npu IKCNAYAMAYUUOHHLLX OMKA3AX U MHOHCECMEeH-
HbLX a8apuilinbLx nospedxcdenusx; nod ped.C.I1. Kcensa.— JI.: BAC, 1987.— 172 c.

5. Kcens, C. II. OcHnosv. mexHuueckoil duazHocmuku cpedcme U KOMNAeKCO8 C813U U A8MOMAMUIAYUL

ynpasaenus |/ C.I1. Kcens.— JI.: BAC, 1989.— 192 c.

6. Kcens, C. I1. [Juaznocmuka u pemormonpuzodrnocmyv paduoaiexkmporusvix cpedcme / C.I1. Kcensd.— M.:

Paduo u cea3v, 1989.— 248 c.

7. Teopemuueckue u npuxiadnvie 3a0a4u OUAZHOCMUPOBAHUA CPeOCME C6A3U U ABMOMAMUIAYUU; 100

ped.C.I1. Kcensa.— JI.: BAC, 1990.— 336 c.

8. Memponozuueckoe obecneiernue u IKCNAYAMAYUL U3MEPUMENbHOU mexHUKU; nod ped. B. A. Kysneyo-

ea.— M.: Paduo u cea3v, 1990.— 240 c.

9. Caxosuu, JI. M. O6rpynmysanns nocaidogHocmi ma kKiavkocmi napamempie 01 MempoJsoziiH0z0
obcayzosyeanna mexuixu 36’a3xy / JI. M. Caxosuu, M. IO. Akoenes // 38’ a30k.— 2014.— Né 1.— C. 14-19.

J1. H. Cakosuy, 0. C. Bacvriok
METOAWKA ONPERENEHUSA TPEGOBAHWIA K METPONOrMYECKUM XAPAKTEPUCTUKAM CPEACTB M3MEPEHWIA
AUATHOCTUYECKMX NAPAMETPOB TEXHWUKW CBA3W )19 OBECNEYEHNA EE PEMOHTONPWUIOHOCTIA

Ha ocHoBe KoMnneKcHoro Ucnosb30BaHNs BCEX BULOB U3GbITOYHOCTY TEXHIUKY CBS3V 1 MOSTYHEHHbIX HOBbIX (OYHKLIMOHAbHBIX 38BUCK-
MOCTEVi oKa3aTernei QUarHoCTUHECKOro 06ECNIEYEHNS E6 TEKYILIEro PEMOHTA arperaTHbIM METOLOM OT NPUMEHSEMOro Crocoba KOMIoHOB-
K QUarHoCcTUpyeMbIX M3[enmi (hopMasnin30BaH MPOLECC ONPeneneHs MUHUMAEIbHO He0BX0aUMOro 3Ha4eHns BEPOSTHOCTY MPaBuIbHON
OLIBHKM pe3ynbTaTa N3MEPEHIS INarHOCTNHECKMX NapameTpOB TOr0 UM UHOM0 M3[ESMS.

Knioueebie cnoea: TexHUKa CBA3M; METPOMNOMMYECKNE XapaKTEPUCTUKI, CPEACTBO M3MEPEHIS; PEMOHTONPUMOAHOCTL; CPEAHEE Bpems

BOCCTaHOBNEHNA.

L. M. Sakovych, Yu. S. Vasilyuk
METHOD OF DETERMINING REQUIREMENTS FOR METROLOGICAL SPECIFICATIONS OF MEASURING
DIAGNOSTIC PARAMETERS OF COMMUNICATIONS TECHNOLOGY TO ENSURE ITS MAINTAINABILITY
Based on the integrated use of all redundancy of communications technology and received new functional dependences of the
diagnostic routine maintenance to ensure its aggregation method of composing articles formalized process of determining the minimum
required value of probability of a correct assessment of the measurement result of diagnostic parameters object.
Keywords: communications equipment; metrological characteristics of measuring device; maintainability; average time of recovery.
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Hep:kaBHUY YHiBEpCUTET TeJeKOoMyHiKaIi, Kui

PI3HOBUAN ®PAKTAJILHIX RHTEH TR MPUKJIARM IX 3ACTOCYBAHHS

KniouoBi cnoBa: hpakran; thpakTanbHa aHTeHa.

NMogano eigomocri 3 icTopii cTBopenHa Ta 3acTocyBaHHA hpakTanbHuX anteH. JloegeHo, Wo hpakTanbHi aHTeHn J03BO-
JIAI0Tb OTPHMATH NPAKTHYHO TOH CaMuii KoegiyicHT nNigcHneHHs, Wo i 3BnYaiHi aHTeHH, ane 3a iCTOTHO MEHLWHX rabapuTHHX
Po3mipiB, Wo BAXNHBO Nepegycim Ans MobinbHUK 3acTocyBaHb.

Beryn

TenekomyHikaLiiHi TexHOMorii CTPIMKO BXOAATb Y MOBCAKAEHHE
XWTTS niogukm. [1poTe NocTiliHe 3pOCTaHHS KibKOCTi BUKOPUCTO-
BYBaHWX TeNeKOMYHIKaLiliHyX 3aco6iB CNOHYKAae [0 MOLWYKIB LI0A0
3HKEHHS iXHIX PO3MIpIB, Macy Ta EHEProcnoXMBaHHs. Y4eHi BCbo-
ro CBIiTy MPaUo0Tb HAf PO3B’93aHHAM 3a3Ha4qeHux npobrem, 3a-
CTOCOBYIO4M HOBITHI Teopii Ta nigxoaw.

Y 3a3Ha4eHOMy NnaHi Haa3BMYaliHO BaXJT1BY POSb Biairpano Bif-
KpuTTS (hpakTanis, LU0 NpUBENO [0 PEBOSIOLII HE NuLLe B reomeT-
pii, @ Ny i3nui, pagioenexkTpoHiLy, ximii, Gionorii Towo. MpakTanbHi
TEXHONOril 3HaMWNN 38CTOCYBAHHA B TEOPIAX CTUCHEHHS OaHuX,
(hinbrpalii curHania, CUHTE3Y TPVUBUMIPHUX KOMM IOTEPHUX MOJENeN
NPUPOZHUX NaHawadTie, a TakoX, L0 0COBMMBO BaXIIMBO, TEOPIl
aHTeH. Ampke, K NOKa3any pesynsraTil iMiTaliiHoro MOLesoBaHHs
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Ta eKcnepuMeHTiB, (DpakTarnbHi aHTEHU [03BOMAITb OTPUMYBATH
NPaKTUYHO TOW CaMuii KOeMILiEHT NOCUMEHHS, LU0 /A 3BUYaiHi aHTe-
HM, 3a6e3MeYy04M BOLHOYAC ICTOTHE 3MEHLLEHHS MacarabapuTHmMX
napameTpiB anapaTypu.

Mera crarri — nofaTu onuc (hpakTanbHUX aHTEH, 3aCTOCO-
BYBAHWX Y Cy4aCHi TENEKOMYHIKaLAHI anapatypi, po3rnsHyTy ix
PI3HOBUAW, XaPaKTEPUCTUKI Ta NPUKMAZU BUKOPUCTaHHS.

OcHoBHa wacThHa
Benvke npuknagHe 3HayeHHst cpakTanbHOi reoMeTpil y pisHMX
ranyssx npYpoLo3HABCTBA 3yMOBMEHE TUM, WO (hpakTanbHi hop-
MKW, abo hpakTanu, npuTamaHHi BESIMYesHiil KirbkKoCTi MpoLecis
i CTPYKTYP Y Npupogi. MpocTiM NpuknagoM NpupogHoro (pakTana
MOXe ByTU [1epeBo, CTOBOYP AKOr0 MOAINAETbCA Ha OB kK, AKi,
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y CBOIO Yepry, po3ranyXyloTbes Ha ABi ApIGHiLLi rinku, i T. 0. 06pas-
HO KaXy4u, MinKy TAaKoro JepeBa YHaouHIKTh (DpaKTanbHUM Ckei-
niHr, abo rinoTedy camonodibHOCTI: BUMMSL (PpakTanbHOi CTPYKTYPH
06’ekTa iCTOTHO HE 3MIHIOETbCS BHACMIAOK MacluTabHuX NepeTso-
PEHb Y NEBHOMY [jana3oHi.

Tepmi gapakran (Big nat. «frangere» — namatn i «fractus» —
apoGosuin) ynpoeapus y Hayky 1975 poky b. MaHpens6pot, thyH-
fameHTanbHi npadi [1; 2] skoro noknageHo B 0CHOBY (hpaKTarnbHO-
ro onucy npupoau. MpoToTNOM Cy4acHUX (pakTanbHUX TEXHOMOrN
y @HTEHHI/ TexHilj cTanu 3anponoHosaHi B cepenuHi 1960-x pokis
NOronepioanyHi Ta criparbHi KOHCTPYKLL.

HuHi 3aBOgku imMiTaLiiHOMY MO[ENIOBAHHID Ta eKCrepyuMeHTaMm
YCTaHOBMEHO, LU0 (DPaKTamnbHi 8HTEHM [O3BONSOTL OTPUMATY NpaK-
TUYHO TOW camuii KOemiliEHT NIACUNEHHS, WO 1 3BUYalHi aHTeHM,
ane 3a iCTOTHO MEHLUMX rabapuTHYX Po3MipIB, L0 NepeayciM Bax-
NVBO AN MOBINbHIX 3acTOCyBaHb [3].

Cepen 6e3nidi aHTEHHIX KOHCTPYKLil, BUKOPUCTOBYBAHIX CbO-
rofHi B 3acobax TenekoMyHiKallii, (hpakTarnbHi aHTEHU XapakTepu-
3YI0TbCS MPUHUMMOBAMMN KOHCTPYKTUBHMIA BigMiHHOCTSMN. [lpak-
TUYHE BMNPOBAMKEHHA (DPAKTANBHOMO HaNpPAMKY B @HTEHHIA TEXHILi
3ano4aTkyBaB amepukaHceKl inxerep Hatan Koew [4]. Yeynepey
3abopoHi  Micbkoi Bnagn BocToHa Ha BCTAHOBMEHHS 30BHILLHIX
@HTEH, BiH 3amMackyBaB aHTEHy CBOEI amaTOpCbKOI pagdiocTaHLil nig
AeKopaTuBHY (irypy 3 antoMiHieBoi (honbri, Y3sBLUM 38 OCHOBY L€
thirypu Binomy B reomeTpii kpusy Kox [4; 51.

Otpmati chpakTan MOXHa, noginsioqn 3a3HadeHy dirypy Ha
nenani apiGHilwi 06°ekTh, NpUYOMY TakWi Nodin MoXe 3MiCHIBa-
TUCS HeckiHveHHo. Po3rngHemo npouec no6ynosu kpusoi Kox go-
KnapgHiLe.

MoyaTkoBwiA BiApi30K 3aBLOBXKM L NOAINSEMo Ha Tpu pisHi Bia-
pi3kK i 3aMmiCTb LIEHTPaNbHOro Bidpi3ka 6epeMo namaHy y Burnagi
kyTa piBHOCTOPOHHBOMO TPUKYTHIKA 3i cTopoHot L/3 (puc. 1, a).
Y Takwit cnocib AicTaEMO TPUCETMEHTHY CTPYKTYPY, LEHTPamnbHUIA
eMeMeHT sKoi 3aMmillleHo TPUKyTHUKOM 6e3 ocHosw (iTepauia 1).
[ani npouec NoBTOPIEMO 3 KOXHIIM CETMEHTOM OKPEMO. ITepaLlis
2: Ha Bifpi3kax L/3 Gynyemo TPUKYTHUKM 3i cTOpoHamu L/9, Ha HuX
— TPUKYTHUKK 3i cTopoHamu L/27 (itepauis 3) i 7. 1.

KoXHid Kpok CuHTE3Y 36inbLUYE [OBXMHY PE3YNLTYaH0i KpUBOi
B 4/3 pa3a. YTiM npu LboMy BucaTa hpakTana He 3MIHIOEThCA.

7k nokas3ann ekcnepuMEHTW Ta MaTEMaTWYHi PO3PaxyHKM, LK-
POKOCMYroBa aHTEeHa, [iana3oH 4acToT SKOi MOXEe OXOMUTW BECh
pamioXBULOBUIA CMEKTP, Mae By (pakTansHoi dopmu, Lo fo-
3BOSISE 3MEHLUYBATY rabapuTHi PO3MIPU @HTEHW, NOAINLWyw0YmM i
xapakTepuctukn (puc. 1, B).

L
ITepaist O
h
L/3 [Tepauis 1
L9 [Tepais 2
L/27 ITepauig 3
a 6

3ayBaXMo, WO 3-MOMXK YMCEeHHUX (pakKTanbHIX CTPYKTYP
ANS @HTEH Maroro po3mipy HanbinbWw NpuitHaTHI dpakTanm Mik-
koscbkoro [6; 71.

Mpuknag thpakTanbHoro nepetopeHHs MiHkoBCbKOro npsimoi
QMMNOSbHOI aHTEHU 3aBAO0BXKW L, fKy B3TO 3@ HymNbOBY iTEPaLito,
HaBefeHo Ha puc. 1, 6. 3acTocoBylouN Take NEPETBOPEHHS M0
KOXHOr0 Bifpi3ka, [iCTAEMO (DpakTanbHi AUNoni BULMX iTepauii.
Ockinbkn pe3oHaHCcHa YacTaTa Annons BU3HAYAETLCS AOT0 AOBXM-
HOI0, TO ANS 36ePEXEHHS il HE3MIHHOCTI NpU (hpaKTansHoMy nepe-
TBOPEHHI 6epemo 3arasibHy AOBXUHY Lz,n (ppaKTarnbHoOro Qunoss
n-i iTepaljii 3rigHo 3 Takoto pisHicTio [8]:

Ly ,=L. (1
3a ymoBu
Ly ,=3l+2h,

1
AKWWO /2 = =1, @ BUCOTA (DPaKTarnbHOro AMnons

3 n
Ly =| 2| L. @)

Omxe, 3 MigBWLIEHHAM MOPSAKY iTepauii BUcoTa AuUNons ckopo-
4yeTbes. CaMe B LbOMY if nonsrae ronoBHa nepesara pakTanbHux
GHTEH.

MepeBipky YMOBW HE3MIHHOCTI PE30HAHCHOI YacTOTK 3MICHEHO
MOfENtoBaHHSM (hpakTanbHoi iTepaLlii 1 i 2 3rigHo 3 NepeTBOPEHHAM
MiHKOBCbKOr0 Ta NPSIMOKYTHOI aHTeH (puc. 2).

f. Ty

1, MM

Puc. 2. 3anexHicTb pe3oHaHcHoi yacToTH £ ANA dpaKTanbHoi itepayii 1i 2
(cyuinbHa kpuea) Ta KBaApaTHOI (NYHKTMPHA KPUBA) AHTEH Bif AOBMKHHK [
BiAANOBiAHOI NnamaHoi

Ak BUNnMBaE 3 puc. 2, y pasi BukoHaHHs ymoBK (1) pe3oHaHcHa
4acToTa f (hpaKTanbHOi aHTeHW iTepauin 1 i 2 oaHa i Ta cama, npu-
4omy Ha 20% 6inbLua, HiX [715 KBaApaTHOI aHTEHN.
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Puc. 1. IrepaTueHuii npouec no6yaoeu thpakranbHoi thirypu: a — kpueoi Kox;
6 — tppakrana MinkoBcbKoro; B — 6yAb-AK0l KPUBOI 3riiHO 3 NPUHLMNOM (hpaKTaNnbHOCTI
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OcKinbki pe3oHaHCHa 4YacToTa KBaapaTHIX aHTEH BU3HAYaETHCS
yMOBOIO

L=049 2 (3)
Ve
te A — pPe30HaHCHa [0BXWHa XBUNTi; €oq — E(EKTVBHA pienek-
TPUYHA NPOHUKHICTL CEPENOBULLA MiX aHTEHOIO | NOBEpPXHEND 3eM-
ni, To Ang tpakTanbHNX aHTeH MiHKOBCbKOro AicTagMO eMMipuyHe
CNiBBiAHOLLIEHHS
Ly ,=0,6—2—_, (4)
1 Veer
AKe MOXHa BIKOPUCTATY B iHXEHEPHIX PO3PaXyHKaX.

3ayBaxuMo, L0 Npy NepLiomMy BUMHI NpSMONIHIAHOTO aunons
y BUMALI «MNpAMOKYTHOrO COJTOHa» 110r0 NIACWSIEHHS 3pOCTaE.
[Monanblui iTepalji NpakTUYHO He BNNMBAIOTb Ha KOediLieHT nincu-
TNEHHs, TOOj 9K Aiana3oH po6o4mMx 4acTaT AMUnoNs PO3LWINPIOETLES, 8
cama aHTeHa cTae HabaraTo komnakTHia. Ak i B pasi kpusoi Kox,
edekTVBHI nuwe nepiui 5-6 kpokie. Amke o6 3rHaTK ApiT gani,
[0BELETbCH 3MEHLLYBATW MOr0 iaMeTp, MifBULLYI0YM TUM CaMUM
Onip aHTEHN, LU0 NPU3BOAUTAME [0 BTPATY MiCUIMEHHS.

TpamuuiiHi paMKOBi @HTEHM 3a Manix Po3MipiB MaloTb HI3bKMIA
BXigHWA onip. Yepe3 Le YCKNapgHIOETbCS iX Y3rOMKEHHS 3 XUBUMb-
HUM igepom. HaTomicTb (hpakTanbHi TeXHOMOrii 403BONSThL MO-
MITHO MiOBULLMTI OMIP PAMKOBOI @HTEHV Ha 4acToTax, HUXKYWX Bif
PE30HAHCHOI, CNPOCTVBLUM TUM CaMIM 38BLAHHS ii Y3roKeHHs ans
noTpe6 papioneneHrali Ta YacToTHOro MoHiTopuHry. Okpim Toro, wi
TEXHOMOorii AalTb 3MOry 36inbLUNTIA anepTypHY ehEKTUBHICTb aHTEHN.

PoarnaHyTi BapiaHTV aHTeH 6yno BUrOTOBNEHO Ha 6a3i APOTAHOI
TexHonorii. [poTe 3HaxoadTb 3aCTOCYBaHHS i (hpakTanbHi aHTEHM,
OTPUMaHi pyKapCbKUM MOHTAXEM Ha AienekTpuyHin ocHosi (puc. 3).

6
Puc. 3. Npuknapm thpakranie MinkoBcbKoro,
BHFOTOBNIEHHK APYKapcbKMM cnoco6om

3aBAskM KOMMEKCHOMY 3aCTOCYBaHHIO (hpaKTasnbHIX TEXHOMO-
Ml MOXHa 3MEHLUUTI BATPATW MaTepiarniB Ta Macy aHTEHHUX CUC-
Tem, 0c06MMBO FKLLO BUMPOMIHIOBaYi 06'€aHATW B BHTEHHI PELLITKN,
3HM3MBLLK TXHI B3aEMHWA BMAMB. IHWWA edekT, OTpUMYyBaHWIA
YHaCcninoK KoMMaKTHOCTI thpakTanbHUX BUNPOMIHIOBAYIB Y AHTEHHX
PELLITKaX, N0SArae B MOXIIMBOCTI LLiSbHILLOTO BNaKyBaHHS aHTEHHIX
eNeMEHTIB 3apay PO3LUMPEHHST CEKTOPA CKaHyBaHHS.

[lo dckpaBo BUpaXxeHMx HaraTogianas3oHHNX (PaKTamnbHIX aHTEH
Hanexartb, 30kpema, peLueto Ta kuaum CepniHcbkoro (puc. 4).

a 6

Puc. 4. lllupokopniana3onHi hpakTanbHi aHTEHK:
a — peweto; 6 — kunum CepnincbKoro
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OcTaHHi0 dhirypy Ha3BaHO Ha YeCTb MOMbCHKOrQ MaTeMaTiika
B. Cepnitcbkoro (1882—1969), akuin 1916 poky nobynysas ii, nas-
LUW NOLUTOBX A0 BMPOBAMKEHHS BIANOBIAHWX (DPAKTAmbHIX 8HTEH.

Hanpuknag, y CTinbHUKOBUX pagioTenetoHax 3HauHoro mowwm-
peHHa Habyna baraTofiana3oHHa ppakTanbHa aHTeHa Ha 6a3i Kunu-
ma Cepnitcbkoro (puc. 9). Lito gocTaTHbo KOMNAKTHY aHTEHY MOXHa
HE NLLEe BCTAHOBMIOBATY Ha NNaTi, @ N HANWIOBATI Ha BHYTPILLHIO
MoBEPXHIO kopnycy. [Ins BUroTOBMEHHS Takux aHTEH, Sk MpaBumo,
BMKOPUCTOBYIOTb (Dabep-TEXHOSOMT TPUBMMIPHOrO MPOTOTUMYBAHHA
(chabepu-npucTpoi, 30aTHi NOCTYNOBO, LAp 3a LAPOM YTBOPIOBATY
[ETanb), Lo A03BONATL NPELM3IHO hOpMYBaTW MiHiaTIOpHI aHTe-
HW ByOb-AKOI CKIagHOCTI.

Puc. 5. Mpouec 3acTocyeanus thabep-TexHonorii

MpakTanbHi 6aratofianasoHHi aHTeH Ha 6a3i kunva Cepnik-
CbKOr0 MOXHa y3aranbHuTL Ha TpUBUMIpHUIA BUnagok (puc. B).

Puc. 6. @pakranbHuii Ky6, oToueHMi (paKTaNnbHUMK Nipamigamu

Qipma Fractus, sika 3 2007 poky cnewianiayeTbcs B ranysi Mo-
BinbHOro 3B’83Ky, KOPUCTYHOUNCH PEKYPCHBHOID TEXHOMOTiEH, Hana-
roguna BUMycK ONTUMI30BaHNX (pakTanbHux aHTeH anga GPS Hasi-
rauji. 3aranbHuin BUMNS | XapakTEPUCTUKM TaKoi aHTEHW HaBE[EHO
Ha puc. 7.

PAT. US7148850 Frequency Range 1575 MHz

Efficiency > 70%
Peak Gainl > 1 dBl
VSWwR <1,5:1
Weight 0,20¢
Back  Temperature —40 to +85°C
Impedance 50 Q unbalanced
Front Dimensions 10%x10%0,9 mm

Puc. 7. 3aranbHuii BUINAA | XapaKTEPUCTHKM
thpakTanbHoi aHTenn ansa GPS naeirauii
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BucroBkn

ChoropHi (hpakTanbHi aHTEHW HABYn MPaKTUYHOTO BIKOPUCTaH-
HS B MOBINbHUX TEXHOMOriAX. IXHS KOMNAKTHICTb Ta LLIMPOKOCMYrOBi
BNACTBOCTI 3po6uni ix HesaMiHHMK B 6E3MPOBOAOBOMY 3B'A3KY, Y
Bluetooch, Wi-Fi, a Takox y GSM ctaHpapTax. B onHomy rapkeTi, Ha-
npuknag y MoBinkHomy TenedioHi, cmapTdoni, KIMK, yaanocs poamic-
TUTK BCi BiANOBIOHI NPUCTPOI. Y GaraTh0X MIKPOXBUMbOBYX YCTaHOB-
kax TaKoX BMKOPWCTOBYIOThCS (DpakTanbHi aHTeHu. BigviHa po6oTa
(ppaKTarbHWX aHTeH 3a6e3neyyeTbes iy TENEeBI3iNHOMY fiana3oHi.

[poTe Mok Lo NaTEHTOM Ha BMPOBHWMLTBO Ta BMPOBAMKEHHS
(ppaKTaribHWX CCTEM Y aHTEHHI NPOMICNOBOCTI BOMOAIE Ayxe 06-
MEXEHa KinbKiCTb KOMMNaHii. 3anuwaeTbcs CoAiBaTUCS, L0 B Hali-
BKYOMY ManbyTHLOMY (hpaKTaribHUA HanpPSIMOK Y NoByoBi aHTEH
Haby[ie NOBCIOAHOro BPOBaMKEHHS, NOCMPUSBLLM NOSBI KOMNAKTHOI
i0eanbHOi aHTEeHW.
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B. C. HakoHeYHblit
PA3HOBWUHOCTW ®PAKTAJIbHbIX AHTEHH 1 NPUMEPDBI X NMPUMEHEHNS
MpencTaBneHbl CBELEHWS 3 UCTOPUM CO3MaHNS 11 MPUMEHEHWS (PaKTanbHbIX aHTEHH. [10Ka3aHo, YTo (paKTanbHbIe aHTEHHbI N03BO-
NAOT NOMYYUTb NPAKTUYECKU TOT Xe KO3PMULMEHT YCUNEHUS, YTO U OBbIYHBIE AHTEHHbI, HO MPW MEHbLIMX raBapuTHbIX pasMepax, 4To

BECbMa BaXHO MPEX[e BCEro i MOGUIbHBIX MPUIOXKEHNI.
KnioueBble cnoBa: (hpakTan; thpakTanbHas aHTEHHA.

V. 5. Nakonechny
VARIETY OF FRACTAL AERIALS AND EXANPLES OF THEIR APPLICATION
The questions of the history of creation and application of fractal aerials are considered in the article. It is shown that fractal aeri-
als allow to get the same amplification factor practically, what ordinary, but at less sizes, that it is important for mobile applications.

Keywords: fractal; fractal aerial.
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