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BCTYI

LiNCHWIN HeCcepnOo3HNIN JOKYMEHT € y3ararbHEHHAM OCBi4Yy CTBOPEHHA HECKMagHUX BUHOCHUX aHTEH
ana DMR-pagioctaHuin (P/C) cimenctea Motorola DP4***, a ocTaHHiM Yacom i R7*, B Maike nNonboBUX
yMOBax, SIK TO KaXyTb “Ha KOMiHI", TOMy aBTOp HaBMWCHe He poTpumyBaBcs Bumor OCTY wopo
0hOpPMINEHHS TEXHOSMOMYHOI Ta KOHCTPYKTOPCbKOI AOoKymeHTauji. Lle goceig 3B’askiBuie 93-i OMbp
“XonoagHuin Ap”, ToXX MOBa 1ae Npo BiANOBIAHUIM YacTOoTHWUI AianasoH anga 3CY — VHF (Big 136 go 174
Ml u). Ane ue Bce cnpasennmeo i ons gianasoHy UHF, skun BnkopuctoBye Haursapgis, 6inbw Toro,
rabapuTtn aHTeH ByayTb MeHLi, a BiATaK i BUTPATK Ha iX BUTOTOBMNEHHS.
[eski nocunaHHA B TEKCTi MNpuMBedyTb Bac Ha 3arafibHOAOCTYMHI pecypcu aHrnincbkor abo
“TpodhenHo” MOBaMM — HE uYuTanTe, AKWO He xodeTe. [leski nocunaHHa i poTo — ue npuknagu
KOMMOHEHTIB, SIKi BUKOPUCTOBYBaNUCb B poOOTi, HE MOTPIOHO iX cnpuMrMMaTK, siK peknamy ToBapiB —
aBTOP TEKCTY HisIkOro BigHOLUEHHSA 40 BIAaCHUKIB MOCUNaHb i pOTO HE Mae, a HaBOANUTL X BUKITHOYHO
ANs 03HANOMITEHHS.
3a nepiog noBHomacwTabHOro BTOprHeHHs nigapis B YkpaiHy 6yno sunpobyBaHo 4ymMmarno cnocobis
MOKpaLLMTK 3B’A30K AN MiXoTu B CKNagHux naHawadTHUX ymoax [JoHeubkoi o6nacTi, 3o0Kkpema vepes
BMKOPUCTAHHS BUHOCHMX aHTEH Ha NOPTaTUBHMX pagiocTaHuisx 6e3nocepeaHbo Ha nNo3uuiax. OCHOBHI
TUMNWN aHTEH, LLIO NoKasanu Hankpawli pesynbtaTi:

1) «flower pot» — «KBITKOBUIN rOPLLNKY;

2) naByk;

3) aHTeHa 3 MarHiTHMM KpinfeHHAM (aBTOMObGINbHA).
Tox npo HMx Byae T MoBa B LIbOMY «4OKYMEHTI». Ane BOHU He EAMHI B «300NapKy» 3acobiB 3B's13Ky).
MoTpiGHO TakoX 3a3HAYMTM, LLO BCi Ui BMHOCHI aHTEHM MOXyTb OYyTM BUKOPWUCTaHI 3 aHTEeHaMu OO
aBTOMOGINbHMX pagiocTaHuin, abo X pilleHb Ha iX OCHOBI, Hanpuknag Bupobu Tiei X «ons i Kox»:
«Jnbiab K-2Pb», abo «Jnbigb K-1A» Tta «JInbigb K-1PC», ocobnneo konn GpoHe0b’ekT B KanoHIpi, i
3B’A30K 1ECb «XYTKO 3HMKY.
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1. Cnocobu niakn4YeHHss BUHOCHUX aHTEH A0 NOPTaTUBHUX pagioCcTaHLin
Motorola 4*** abo R7*

MepLu, Hi>XXK pO3MOBAATU NPO BUHOCHI aHTEHM, Crig BUSHAYMUTUCL 3i cnocobamMu NigKMOYEeHHS aHTeH 4o
noptatnBHmx P/C cimenictea Motorola. Ocb siki cnocobu BMKOPUCTOBYBANMCb MPOTArOM OCTaHHIX
Mamxe Tpbox pokis B 93 OMbp:

1) ©esnocepedHini — BUMarae HasiBHOCTI nepexigHuka abo remHTa M6 (ane y Bunagky 3 rBMHTOM-
dontom M6 ncyetbca pisbba aHTeHHoro po3’emy P/C, wo moxe 3pobuTn HEMOXIUBUM
noganbLue BUMKOpucTaHHs Uiei P/C 3i uTaTHOK aHTEHOo10, BTiM AKLLO Ay>Ke NOTpideH 3B’A30K, TO
Takui BapiaHT UifKOM BunpaBAaHum), NoTpibHO 3auncTut 7-10 CM 30BHILLHBOrO i30nsTopa
kabento i, po3CcyHyBlM 300Ky MNETIHHA, BUTAITW LEHTpanbHy Xwuiy B i30nsTopi, wWwob
0oBnNneTeHHs 3anuLMOCs CYLINbHOK «NaHYOXOK», NOTIM 3a4UCTUTU LieHTpanbHy Xuny Big il
ionaTopa, «naH4yoxy» obnneteHHsa 3aBecTu nig 6atapeto P/C, nam’aTatouum, Wo uen apit Moxe
3akopoTtuTn 6atapeto P/C, 3’eQHaBLUM KOHTAKTK «+» i «-», TOX BapTO OYTM 3 UMM 0BEpexXHUM i
He 3anuaTtu 3aHaaTo AOBre ObnneTeHHs, a TakoX KasaTu Npo ue BoiHam!), NoTiM LeHTpanbHy
Xuny HamoTaTtn Ha 6onT i 6axkaHo 3aizontoBaTn (oTo 1.1);

CDOTo 11

Takok MOXHa BuMKOpUCTaTh roTosi BupoOMW, Hanpuknag pod’em SMA female (6e3 ueHTpanbHOro
KOHTaKTY) — BiH Ma€e TaKy X amepuKaHCbKy AtorMoBy pidbby D1/4”x36 Hutok (M6,35x0,706 — ue Ko
XTOCb Ma€ Aoctyn go BepctartiB 3 UIY i xoue cam Bce 3pobuTtun). Kpawe BrkopucTatm Takum pos’em
ansa kabento RG-316, RG-178, RG-174 abo LMR100, 60 BiH mMaTume TOHLIY 3a4HK YacTUHY i ii
NPOCTiLIe NpUNasTn 40 LeHTpanbHOoi xunu kabento rg58 (cdoto 1.2-1.3):
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®0T0 1.3 “doTo 1.4

3peLToto, Mae BUMATKM Wock no Tuny ¢oto 1.4). [Jo peyi, aHanoriyHMM YUHOM 3pobneHo nepexigHukm
ansa sigommx B 3CY aHTeH-naBykiB (https:/pavuk.net/), y Hac BoHn 6ynu Big doHay «lMoBepHUCb
XMBUM» Y MilLIKaxX 3 APYKOBAHOIK Ha TKaHWHI iHCTPYKLIEID, SKY, HaXkanb, Mamke HiXTO B MiXOTi He YnTae.
Y HUX TaM Lue oTaka KapTUHKa NPUKONbHa:

N

2) nepexigHukn Ha pos’em Tuny BNC — cdoto 1.5-1.6 (e aekinbka BapiaHTiB 3 TMM, WO pobuTb
“Oons i Ko”), ounMHKOBaHy CMYXKy i ApiT obnneTteHHs GaxaHo nponyckatn yepes OTBip Ans
KpinneHHa pemiHus P/C, Togi € waHC, Wo Konu aHTeHa Big'eqHyBaTMMETbCS, LA BaXnvBa
3an4yacTturHa He 3aryouTtbcest, 60 Togi 6e3 Luboro Kinbus, Wwo 3abe3neyye KOHTaKT digepa 3 Macoro
(kopniycom), P/C npunmaTtmme 30BHILLHI CUrHanwu, ane nepeaaTy WoCb Ha30BHI HaBITb Hedarneko
He BOACTbCs — NEPEBIPEHO, HaXxarnb, Ha 6onoBoMy SOCBIg), WO OyB CYMHUM;


https://pavuk.net/
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®ot015 ®oT0 1.6

3) nepexigHuk Ha po3’em Tuny UHF — ¢poTo 1.7-1.8 (TexHiyHa Ha3Ba po3’emy PL-259);

doT10 1.7 ®doT0 1.8

4) nepexigHukn Tuny Big “Adons i Ko’ — gna P/C Motorola DP4*** abo R7* we MoxyTb
posnoBscloaxyBaTuch nig mapkowo Agent (poto 1.9-1.10). Ton, wo Ha doTto 1.9, notpebye
«MPAMUX PYK» ONA CBepASiHHA OTBOPY AiaMeTpoM 2-3 MM B LEHTPI PO3’EMY aHTEHU, Oyxe
aKkypaTHO NoTpibHO ceepanuTy, Wob He 3incysatu P/C), € n nigrotoeneHi P/C Big «doni» — Ha
HUX Haninku, ge Tak i HanncaHo — us P/C npusHadeHa ans poboTu 3 nepexigHNKoMm;

doT10 1.9

5) nepexigHuk Ha cepgicHun pos’em — ¢oto 1.11-1.13 (tinbkm ana P/C Motorola DP4***). Mig,
3a4HbOK KpuLkol (Hag akymynsatopoM) Motorola DP4*** € cepBicHuM po3’em, OO SKOroO i
NpUeEAHYETbCA Len nepexigHuk (poto 1.14-1.15).
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doTo 1.14 ®o1o 1.15

Ha OpykApmii Tpeba 060B’A3K0BO 3aMOBNATY Nif Taki NepexiaHKN KpULLIKK, abo dikcyBaTu NepexigHuk
xoya 6 Tepmokreem, 60 6yae suantoatuck (poto 1.16).

AR - R

> 3axucHa KpuLKa
BMHOCHOI aHTEHMU

yepes cepBiCHUMN V]
po3'eM ansa pauin
Motorola DP4

Aptukyn: P86384

®oT10 1.16
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Akun came nepexigHuK BUKOPUCTOBYBATU — BUPILLYBaT BaM B 3areXHOCTI Big BalLUMX MOXINBOCTEMN i
o6cTaBuH, ane noTpibHO Mam’ATaTv, WO nepexigHWkM MOXyTb OyTn “cnabkoto naHkow”, Tob6To
OyKBanbHO BTpayaTu curHan, a ans manonoTyxHux noptatmeHux P/C (Motorola DP4*** - 5, Motorola
R7* - 7 BT) BTpaTta 2,5 BT Ha 6onTuky M6 3BoaMTb HaHiBeLb pobOTY BUHOCHOI aHTeHM 3 chigepom 3
JeLlleBoro KUTancbKoro kabento JOBXUHOK nuLle 5 m.

MepexigHukK, 3asHadveHi B n.n. 1-3 gasatuMyTb BTpaTtu Big 2,5 oo 2,3 BT Ha nopTaTuBHIA 5-BaTHIl
Motorola DP4***. TepexigHnkn 3 n.n. 4-5 He gaBaTMmyTb BTpaTr B3arani. [Jonomortn 3 Bubopom
nepexigHWKiB  TakoXX MOXe Bigeo Ha KaHani  Youtube “BicbkoBuin  3B’A3KiBeub” -
https://www.youtube.com/watch?v=wnWuORhTcFA&ab channel=%D0%92%D1%96%D0%B9%D1%
81%D1%8C%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%D0%B7%D0%B2%27%D1%8F %D0%
B7%D0%BA%D1%96%D0%B2%D0%B5%D1%86%D1%8C.

[lo peui, B KOMeHTax O LbOro Bigeo AeXTO BOYEBMOb (paxoBuMIM 3a3Ha4ae, WO Ha aHTEHHOMY BMXOAi
noptatuBHoi Motorola DP4*** Hikonn He ©yno 5 BT, a wocb 6nm3bko go 3,8 BT, a cepBiCHUIN po3’em
Aae «4ecHi» 5 BT. Cam He MipsB, TOX HE MOXY HIYOro ckasatwu.



https://www.youtube.com/watch?v=wnWuORhTcFA&ab_channel=%D0%92%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%BA%D1%96%D0%B2%D0%B5%D1%86%D1%8C
https://www.youtube.com/watch?v=wnWuORhTcFA&ab_channel=%D0%92%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%BA%D1%96%D0%B2%D0%B5%D1%86%D1%8C
https://www.youtube.com/watch?v=wnWuORhTcFA&ab_channel=%D0%92%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9%D0%B7%D0%B2%27%D1%8F%D0%B7%D0%BA%D1%96%D0%B2%D0%B5%D1%86%D1%8C
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2. Flower pot — KBiTKOBUI ropLymk
AHTEHa, WO € HangeLweBLOo i HanwBuaLwe BMrotoenseTbcs. CtaHom Ha ntotuin 2025 poky BapTicTb
MaTepianis Ana BUrOTOBMEHHS Takol aHTeHu ana cepeanHn gianasoHy VHF — 150 rpH. (npy Tomy, Wo
Aesiki ykpaiHebki (1) «naTpioTudHi» nignpuemui npocath 3a Hei Big 700 go 1000 rpH.). B Mepexi rynse
Bigeo Big Cepris BeckpecTHoBa, Bigomoro nig Hikom PJIELL, B skomy Ceprili po3noBigae i nokasye, sk
LLIBUOKO BUrOTOBUTU TaKy aHTEHY A118 cepeaiHu Aiana3oHy (YHiBepcarbHe pilleHHS) i NiAKTYNTY, K
3a3Havanocb B N.n.1 nonepegHbLOro pos3giny — «Ha 0onTuk». TakoX € Ui canT, CTBOPEHWUN
dininiHuem (cininiHuem! Kapn!), npuceaveHnit 0cobnmMBOCTAM CTBOPEHHSA TaKMX aHTEH (OnaHoByWTe
aHrninceky!) - https://nomonsuhendar.blogspot.com/2020/12/flower-pot-antenna-calculator.html.
LLle ogHieto nepeBaroto Takoi aHTEHM € Mani rabapuTHi po3mipu y cknageHoMy BUrfsdi i Mana Bara, Lo
A03BOSISIE MATK B TAKTUYHOMY PHOK3aKy AeKifbKa Takmx, BpaxoBYUM TakoX, WO B GinbLIOCTi BUNaakis
Taki aHTEeHN € OOHOPa30BMMM i B YMOBax Cy4aCHUX OOMOBMX L iX «KUTTEBUN TEPMiH», Haxarlb,
HEeBENUKNNA.
[nsa BUroToBneHHsA NOTPiOHI maTepianu:

- kabenb rg58, abo aHanoriyHuK (K NpaBuno, Big 5 oo 17 M — Ha BUrOTOBIEHHS 6Ge3nocepeaHbo
aHTeHn BUTpadaeTbest 6nn3bko 2 M Kabento B 3aneXHOCTi Bi4 4acToTu, Ha sk NpautoBaTume
aHTeHa, Bce iHWe — gigep, To0TO cnyck Ao pagioctaHuii. [JoexuHa digepa Ginbwe 15 m npu
YMOBi BUKOPUCTa@HHA [AeweBOro kabeni KuTamcbKoro BUPOOHMLTBA 3BOAWUTbL HaHiBeupb
nepesarv BUAKOPUCTaHHS BUHOCHOI aHTEHM BHACMIOOK 3aTyXaHHA curHany B kabeni. Pesynbtatn
BiAMOBIOHNX BUMipOBaHb HE HABOAATLCS ANS eKOHOMIi OOCSriB JOKYMEHTY);

- po3’em ans nigknoyeHHs digepa go P/C (moxe nasatucb, Moxe o6TUCKaTUCh, MOXE KPIMUTUCh
MEXaHiYHO rBMHTaMW, 3anexuTb Big Tuny);

- i3onsuirHa cTpiyka;

- WMaToK nnacTukoeoi Tpybu giametpom 20-30 mm 6e3 meTanisadii (BogonposigHi, cagosi TOLLO)
JoBXxuHoto Biag 120 mm;

- MnacTKoBa CTshKKa JOBXMHOMO Big 150 MM (Tak My pobumo neTni Ansa nigBillyBaHHA aHTEH);

- nepexigHuK Ans NigknoyYeHHs

MoTpiGHI iIHCTpYMEHTHU:

- «[MPAMI PYKN» (B noganbLliomy He 3ragyBatumeTbces!);

- KCX-metp, cneuianizoBaHun abo Ttuny NanoVNA a6o LiteVNA. 3i 3posyminux npudmH
IHCTPYKLUiS 3 NOro BUKOPUCTaHHA He HaBoantTumeTbca — «Google Ha gonomory!»;

- MOXHa O06INTMCb OOHUM MYSbTUTYNIOM, arie BiTaAlTbCA BIAMOBIAHI HAbOpPW IHCTPYMEHTIB,
BKITHOHA0YMN NasnbHUK, deH, kpimnep (06TuCkHI kniwi) ans pos’emis BNC.

Ona yoro KCX-meTp? MoxHa, 3BiCHO, i 6€3 HbOro, ane «KBiTKOBMI FOPLLUUKY» - Lie HAcTpoloBaHa B
npoueci BAUrOTOBMEHHSA aHTEHa, TOX WOoO oTpumaTh Havkpalimi pesynbTaTt, a camMe — HaANHWKYMN
koegiuieHT ctoavoi xBuni (KCX abo SWR aHrnincekoto) Ha noTpibHin YacToTi nepegadi, Wwob makcumym
NoTy>HOCTi | ©6e3 Toro cnabkoi P/C nonetino B edip i NixoTy 3 no3umuin nodynu Ha BOIlMi — 6ygbTte
nackasi, 3pobiTb BCce npaBurbHO!

Cnouatky po3paxyHku — igemMo 3a BKasaHMM MOCUIIaHHAM, Tam BCE MaKCUMarbHO 3p03YMINo HaBiTb
AN TUX, XTO HE BOJOAIE aHrmincbko) — oTo 2.1. InocTpauia NosCHIOE 3aranbHy KOHTPYKLUitO
«KBITKOBOIO ropLymka:

- UPPER RADIATOR - ue BepxHsi YaCTMHa aHTeHW, No CyTi LieHTparnbHa Xuna B isonaTtopi 6e3
donbru, 06NIeTEHHS | 30BHILLUHLOT 0B6ONOHKN;

-  LOWER RADIATOR — L& HWXHSl YacTMHa aHTEeHU, NPOCTO kabenb;

- CHOKE COIL — ue koTyLlKa, «3anipH1i 4pocenby, WO TaKoX HaMOTYETbCS 3 Kabento.
IntocTpauia nepenbadae posTallyBaHHSA BEPXHbLOI i HUKHBbOIT YaCTUH aHTEHU BCepeauHi OBroi Tpyoku,
Ha SIKy HAMOTYETbCSA KOTYLUKa 3anipHOro Apocens, Ans NiXxoTW gpocesib MOTaeTbCs Ha TpybKy manoi
AoBxuHK (Big 120 mm). Jani cnig BBeCTM 3HA4YeHHA pobOoY0i YacToTu AnA 3’€AHaHHA TUMY «Kparka-
Kpanka», abo cepegHbOro apudMeTUyHOro 4acToT Big «nNpuioMy-nepedadi» Ana  BunNagky
BMKOPUCTAHHS peTpaHCnaTopy. AKWOo po36ir 4acToT AyXe BENUKWIA, TO B TaKOMY BUMALKY «KBITKOBUW
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FOPLLMK» BMKOPUCTOBYBATU Oyae HeOoLUiNbHO, a AMBUTUCH criig y Oik naByka abo «MarHiTkm».

B npuknagi BurotoBneHHst posrnagaetbca Yactotra 155 My, OAna Hei gosxuHa xsuni (LAMBDA) —
193,4 cm, UPPER RADIATOR — 42,72 cm, LOWER RADIATOR — 41,76 cm, JOBXWHA KOTYLLKW
3anipHoro gpocensi — 68,97 cm. NMapametpn RESONANT FACTOR i CABLE V FACTOR cnig 3anmwuiTtu
6e3 3miH. CABLE V FACTOR - ue, Tak 3BaHuin, Cable Velocity Factor — koediuieHT weugkocTi kabento,
3a OCTaHHi [4Ba 3 MOJSIOBUHOIO POKM aKTMBHMX MOLUYKIB B iHTEPHETaX Pi3HUX XapakTepucTuk kabenis
no6aymnB TinNbkn y ABOX OpeHAiB YecHy Tabnuuto B TOMy Ymcni 3 umm koediuieHToM. Nepekynu Takmmm
«geTansmmy» He 3amopouytoTbes. Ocb gnst 4oro noTpideH KCX-meTp — Gyaemo ckopuroByBaTtu
xapaktepucTtukm 6e3 3HaHHs peanbHoro CABLE V FACTOR, akui He BnnuBae Ha po3mipn UPPER
RADIATOR i LOWER RADIATOR, ane BnnvBae Ha po3Mip KOTYLUKW 3anipHOro gpocens.

| A P¥C CAPS
|
Notes:

'i—'i“-F]'SHIHE LIMNE

A~ CABLE INNER 1. The upper radiator is the inner cable.

2. The lower radiator is the outer cable
(the skin of the cable is peeled off,
leaving the woven wire).

hi—

UPPER RADIATOR

LOWER HADIATOR

AR TRE T

. | 3. Choke coils are made by winding
T :
[ E;EE'-LEEEU;E;; a length of cable on a PVC pipe.
| . Not based on the number of tums,
E but based on the length of the cable

=

CHOKE COIL obtained after being calculated.
(SEENOTER After the cable is wound, then
E — PVC PIPE a number of turns are obtained
IIE A from the length of the cable.

Flower Pot Antenna Calculator

WORKING FREQUENCY | 173 MHz
RESONANT FACTOR | 75| Yo
CABLE V FACTOR | 0.6 -

RESULT

LAMBDA (M) | 1?3_2| cm
UPPER RADIATOR | 38.27] cm
LOWER RADIATOR | 37 41 cm
CHOKE CABLE LENGTH | £1.309000000000005] cm

®oto 2.1

Micna npoBeneHHs po3paxyHKy i dikcauii pesynbTaTtiB po3MidaeMo Kabernb SKMMUCL Mapkepamu,
Hanpuknag wMaTkamu KOSNbOpOBOi i30NAUINHOI CTpivkM (hoTo 2.2 — BMOHO LWIMATOK MIACTUKOBOI
BOAONPOBIgHOT TPYOKKM AN Apocens, 3HATE 3 BEPXHbOT YaCTMHU aHTEHN 00NMETEHHS Ta XXOBTi MiTKM Ha
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kabeni. Kabenb BigpizaHmii 10 m goexuHot 3 Byxtn no 100 abo 200 m, B roToBOMY BapiaHTi digep
MaTUMe OOBXMHY Tpoxm BinbLie 8 m, 4oro Lifikom OCTaTHbO B BinbLUOCTI BUNaaKiB).

) <l

doT0 2.2

HactynHui kpok — cknagaHHs (poto 2.3) — B Tpybui Ha BiacTaHi 10 MM Big ogHOro Kpak CBEpANUMO
OTBip AiameTpom 6-6,5 MM Ans Toro, Wwob Yyepes Hboro NPOMNYCTUTU BEPXHIN KiHELIb aHTEHHOro Kabento,
BUMYCKaAEMO MOro A0 BiAMNOBIAHOT MiTKM | HAMOTYEMO KOTYLLIKY 3anipHOro gpocens, nicns 4yoro ¢ikcyemo
OCTaHHIN BUTOK i30N5LINHOO CTPIYKOIO — Lie Byae «4opHOBUiA BapiaHT». MNasemo pos’em Ha Bubip (BNC-
male) 4nsa nepeBipkn xapakTepucTuk 3a gonomoroto KCX-meTpy, B JaHOMY BUNagKy BUKOPUCTOBYETLCSA
NanoVNA Ultra. Takox KpinuMO neTenbKy 3 NIacTUKOBOI CTSDKKM ANSA NigBiCYy aHTEHU 3aMKOM
HaBMBOPIT, W06 1 po3mip He bikcyBaBcs.
) "

(3 )‘:"s ;\ ‘

®doT10 2.3

MpoBoanmo BumiptoBaHHs 3a gornomoroto NanoVNA — ¢oTo 2.4:
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Baunmo, Wwo B npuHUMNI, Ha YacTtoTi 155 My Maemo HenoraHu nokasHnk — KCX=1,8. Ane «Hema mexi
BOOCKOHaneHHo»! [lo pedi, y Bunagky 6inbLu skicHoro kabento MaTMMeMo nuLle oOgHY XBUIKO Ha EeKpaHi
NanoVNA. B sakocTi aHTeHn-gigepa sukopuctoByeTbcs 10 M Bigpizok kabens rg58 (Ritar RG-58 C/U
0,6 mm Cu + 64 CCA — po3swundpoBka MapkyBaHHA — 0,6 MM giameTp LeHTpanbHOI MOHOXMWIK 3 Migj,
obnneTteHHs 3 64 aniomiHieBUx OpoTukiB, nokputux Migaww — CCA, TOOTO MOXHa nasaTtu),
HangeLeBLOoro 3 TUX, WO BAANOCH 3HanTW B YKpaiHi, Kutancbkoro BupobHuka Ritar, y akoro € Takox i
00pOoXYi Ta BinbLu siKicHi kabeni.

«[Jokpyuyemo» 3anipHuin gpocenb Ha oauH abo Aekinbka BUTKIB i MOBTOPHOEMO BMMIPIOBaHHSA — pOTO
2.5-2.6:

doT0 2.5
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doT10 2.6

MoxHa [OBro «rpaTtucb» 3 NokasHuKamu npunagy, BTiM NnoTpibHO BU3aunTu, ki napaMmeTpu nigxoaaTb,
ockinbkn KCX=2, e Tex Ayxe rapH1in NokasHMK aHTEHM.

ToX 3ynMHAEMOCA Ha MOKa3HWKaX, SKi MPUAHATHI ANA KOHKPETHOro Kabernto i 4acToT, Haragyto, Wo Y
OinbL akicHoro kabento giarpama He MaTMMe Takoi KiNbKOCTi «XBUIby», a 6yae 6inbLl NOXunnoto.

AKLLO NOKa3HMKM BnawTOBYHOTb — CBEPASIMMO TPYOKYy HaBMPOTWU 3aKiHYEHHS OPOCEento, pO3nareMo
poO3’eM, HAKpy4yyeEMO Apocerb, K Tpeba, Yyepes apyrnin oTeip B TPyOLUi, po3naemo po3’em, dpikcyemo
ONA HafiNHOCTI BUTKW OPOCESIo i30MALiMHOI CTpidkoto, noBToptoemo N pasis!)
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3. MABYK

Tuny npaBunbHa Ha3sa GROUND PLANE a6o GP. Otpumana «B Hapogi» Taky Ha3By 3a 30BHILLHIO
CXOXICTb 3 apaxHoigamu. [lyxke rapHa aHTeHa 3 rapHMMN XapakTepucTukaMu, BTiM CKnagHilla, oopox4ya
i TPyAOMICTKiLWa 3a “KBITKOBUW ropLiuK’, Xo4a BapTiCTb MaTepianiB Ha OAMH KOMNNeKT 3 digepom rgs58
aosxuHoto 10 M He nepeBuye cTaHoM Ha Nt 2025 poky 400 rpH. (6e3 BapToCTi nepexigHuka).
[na po3paxyHKy napameTpiB MOXHa CKOpUCTaTUCb pecypcoMm 3 iHTepHeTy: https://3g-aerial.biz/onlajn-
raschety/raschety-antenn/raschet-antenny-pauk-gp.

PosrnsHemo, sik 3pobuTn Wwoch Take, sk Ha ¢oTo 3.1.

doT0 3.1

BaszoBuin Habip ons BUrOTOBNEHHs BNacHe aHTeHu (6e3 digepy, digep BUroToBMSETLCA 3i LUMATKa
ApOTY rg58 Wnaxom «oKoHevyBaHHA» (He Aobepy iHLWOoro cnosa ConoB’iHOK) BiANOBIAHUMUY PO3’EMaMU
— B TeCcToBOMY npuknagi ue tak 3asaHun UHF male (abo «tato») Ta BNC male — Takox TaTto) — AnBUCH
d¢oTto 3.2.


https://3g-aerial.biz/onlajn-raschety/raschety-antenn/raschet-antenny-pauk-gp
https://3g-aerial.biz/onlajn-raschety/raschety-antenn/raschet-antenny-pauk-gp
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Ha ubomy doTo:

1 pos'em UHF-Female (SO239) (mama) cdpnaHuesun (SBJ1) (B meskux Bunagkax noTpibHO
po3cBepanuTM oTBOpWM chriaHus o Adiametpa 3,2 MM gns 3aknenok). MoxHa BukopucTaTtu
¢dnaHuesmi BNC-Female, ane 3 HUM He Tak 3py4yHO MpauloBaTth i BiH HEe TakWW CTINKMA OO
30BHIiLWHbOro cepeposuLla, sk UHF-Female (SO239);

4 O-knemu NaTyHHi 3 0OTBOpamMu giamMeTpom 3 MM (B AeSKMX BUNagakax noTpibHO po3cBepanutu
OTBOpM A0 giameTpa 3,2 MM 3aKkNenok);

4 «npotmBarn» — WMmaTkM Tpocy giametpom 2,5 mm B NMBX 060nOHUi, MOXHa i GinbLunx
AdiameTpis, 3 abo 4 mm — Togi i O-knemu NOTPIGHO nig HUX BpaTu i BpaxoByBaTH iHWI Lndpu B
pO3paxyHKy, Bara rOTOBOro MPUCTPOI TakoX 36inbwunTbca 6e3 CcyTTeBMX MOMINWeEHb
XapaKTepuCcTUK aHTeHn. [JoBxuHa 3rigHO po3paxyHky 511 mm, ane Tpeba BpaxoByBaTH, LLO Lie
3aranbHU po3mip Big ueHTpy Bici pos’emy UHF-Female go kpato «npoTtuBaru», a BiH
cknagaetbesa 3 po3mipie: ~13 mm Big Bici po3’emy UHF-Female po Bici otBopy KpinneHHs O-
KOHekTopa, ~5 MM Bif Bici oTBOpPY KpinneHHs O-KoHeKTopa OO0 noyaTKy Tpocy-npoTusary, i
BNacHe JOBXMHU MpoTMBaru, Tox pakTnyHa OOBXMHA LMaTKiB Tpocy B3dTa 511-13-5=493 mm.
3BiCcHO, MOXHa B34TK i BCi 511 MM, ane To4i MM OTPMMAEMO aHTEHY, HanawToBaHy Ha AeLlo
iHLY YacTOTy, X04a 3aBXaM MOXHa LLOCh BiAKYCUTM Y JOMNAATH, SKLIO € Yac i HATXHEHHA';

1 BUNPOMIiHIOBaY — LUMATOK kabento rg58 (ak npaBuno Ans 3aeLUeBreHHs], a TakoX 3MeHLLEHHS
Barm MOpPIBHAHO 3 TPOCWMKOM — LUMaTKn «ybutoro» digepa, moxe 6ytn BaraTtoxunbHun abo
MOHOXWNAa), giaMeTp ApPOTY NPUAMAEMO ANA PO3paxyHKiB 3 MM — Ha (POTO BMOHO, WO KiHUj
APOTY 3a4uLLEHi i 30BHILLHS 060MNOHKa NpunasiHa 40 CEPLIEBUHUN — Lie pobuTbCA 4N4 TOro, Lwob
3MEHLWNTU eneKkTPUYHMI Oonip i NepeTBopuTM BeCb LIMATOK Kabens Ha BUNPOMIHIOBaY; Yy
BiANOBIAHOCTI 4O PO3paxyHKiB 3 €NeKTPOHHOro KarnbKynsaTtopa, B LbOMY KOHKPETHOMY BUNAAKy
ana Jdactotm 155 MIuy (cepeawHa gianasoHy VHF — yHiBepcanbHa aHTeHa) — OOBXWHA
BMNpOMiHIOBaya 462 MM — YoMy He 465 MM K B po3paxyHKy? Tomy WO SK i y BMNagky 3

1 Konu notpibeH 30BciM AelleBunit BapiaHT, MOXHa B SIKOCTi NPOTMBAr BUKOPUCTATU LUMATKN «MOMbOBKUY» -
NonboBOro TenedOoHHOro kabernt — ripwe «Tpumae opmy», ane Tex npauioe.
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npotmeBarammn € po3mip pnaHuesoro pos'emy UHF-Female Big nnowuHu cnaHus oo micus
namkum ~3 MMm.
Konn matepianu 3ibpaHo i nigrotoBaHO, HACTYMHWIA KPOK — CKMNagaHHA NpoTuBar A MOHTaxy —
KpimnepoMm o6Tuckaemo nonepeaHbO 3auuwieHi kpai Tpocy Big lNBX-o6onoHkn O-knemamu. [Ons

HagiNHOCTI, BUKOPUCTOBYHOUYM aKTUBHUIM COIIOC, NPONAalEMO KIieMu (ane MoXHa LbOoro He pobuTtun) —
¢oTto 3.3:

R /

/‘\
®doT10 3.3

Cknapaemo 40 Kynuv OCHOBY MaByKa 3a AOMNOMOrol 3aknenok i BignosigHoro nictonety — ¢oto 3.4:

®doT1o 3.4

Masiemo BMNpoOMiHIOBaY 4O pO3’eMy, LLO NEPETBOPUBCA Ha OCHOBY naByka — ¢poTo 3.5:
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HacTynHuin Kpok — NeTns 3 NNacTUKOBOI CTSXKKU 3aMKOM HaBMBOPIT — LWO6 neTns BiNbHO po3cyBanachb,
BTiM, po0iTb, sk BBaXKaeTe 3a gouinbHe — oTo 3.6. 3akpinmoemMo NeTnio Ha BUMPOMIHIOBaYi LUMATKOM
TepMo30iKHOI TPyOKM, MOXNUBI i iHLWI BapiaHTK, ane nepesipanTe, WO6 TpMManocb HaaiHO. Takox
A00aEMO LUMATOYOK TepMO306iKHOI TTPYOKM Ha MicLe nankn BUNPOMiHIOBaYa ANsi NOCUIEHHS | 3aXUCTy

3’eJHaHHS.

®0T0 3.6

4YaCTKOBO MOKPUBAETLCA TEPMOKNEeEM (Ue MOXHa 3pobuTtn i nicns

MoTim 3as3Buyanm pos’em
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BUNPOOYBaHHSA) — LS onepavuisi 4o4ae He3Ha4YHoI Barn, ane 0O3BOSISiE MNOTIM NaByKy Kpalle TpumaTu
dopmy — gpoTo 3.7:

®doT0o 3.7

Ak 3a3Hayanoch paHiwe, B AKOCTi higepa BukopuctaHo kabenb Ritar RG-58 C/U 0,6 mm Cu + 64 CCA.
Linm chigepom MoxxHa NOACHUTU Ti «AUBHI» BUTMHM Ha giarpamax, wo gani 6yae BMaHo Ha ¢oTo.
BukopuctoBytoun NanoVNA, pobuMo KOHTPOsbHI BUMiptoBaHHSA — ¢ooTo 3.8:

doT0
Meplwe X BMMIpIOBaAHHA MNOKasye, WO OTpMManu naByK Mamke 3 TUMW XapakTepucTukamu, sKi
3aknaganu B KOHCTPyKUito. MoxHa Tenep oGepexHO «norpatuca» 3 [OBXKWHAMWU ENEMEHTIB,
BiJJKYCIOHOUM BiZ BUNPOMIHIOBaYa Ta BCiX NPOTUBAr LUMaTOYKM MO nNapy MM 3a pas i NOBTOPOKYM BUMIPW.
Akwo BuKopucTOBYBaTMMETE B SAKOCTI higepy Oinbll skicHWA kabenb, MOXHa B3arani oTpumaTtu
yHiBepcanbHui naeyk, y sikoro KCX Ha BCcbOMy dianasoHi He nepesuvwyBatume 2. MNam’satante — wo
BMLLA 4YacTOTa, TO MEHLIi rabaput aHTeHW, He HaKycanTe 3anmBoro!)
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4. AHTeHa 3 MarHiTHUM KpinsieHHAM (aBTOMOOinbHa)
Yomy TyT npo Hei moBa? Tomy WO HEHaB4YeHa MixoTa ckasana 3B’saA3KiBusM: «JlalHO Balli «KBIiTKOBI
FOPLUMKM» i NaBykn, oT MU Kynunu Ha OJIX «MarHiTky», Nnpuyenunm Ha nopoXHin LUUHK Big NaTpoHiB,
nocrtasunu ii Ha GpycTeep, i 38’a30k — AT OHb!»
A naByK i «KBITKOBUIA ropLLMK» Li NiIXOTUHLI HE BMBILLYBanu Ha 3anuyLlKax Aepes i KyLiB Ha BUCOTI Xxo4a
6 1,5 m Big piBHS 3eMni, a NpocTo Buknaanu 3a 6pycteep! Taki aHTEHN TOYHO «NakHO»!
Tox 3B’A3KiBLi, BTOMUBLUNCH MOSICHIOBATU, SIK NPALOE «KBITKOBU FOPLLMKY | NABYK MPOCTO noyanu cami
BUrOTOBMSATU «MarHiTKM» Ans CBOEI HANKPYTILLOI Y CBITi NiIXTypu).
HaBegemo gekinbka ¢oto (4.1-4.4) ona Tvx, XTo gountaB 0O UMX psigkiB, 60 sKWo goumtas — TO Le
NOMY «3anLLIO» i BUKNKUKANO iHTEpEC, a BigTak BiH y BCbOMY po3ibpaBcs.

\

doT10 4.1

D010 4.1 — 30BHILLHIA BUrNA4 aHTEHM 3 MAarHiTHUM KpinneHHsM, BUTOTOBSIEHOI B OAHIN i3 «CEKPETHUX
GionoriyHnx nabopaTopin» 0AHOro 3 MexaHizoBaHux 6atanboHiB 93-i OMbBp He 6e3 gonomoru aBTopa
umnx psakis). ®oto 4.2 — BUrnag, 3HU3Y TIiET XK aHTEHMN.

doT10 4.2

Ha HacTynHux poTo 4.3-4.4 «BaraTvii BHYTPILLUHIV CBIT» aHTEHMW.
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doT0 4.4

Tox Wwo Ha umx poto?
Hetanb konbopy xaki HagpykoBaHa Ha 3-D npuHTepi («no 6aratomy»). «lo 6igHomMy» 3roguTbCs
KPULLIKA Big NASALWKN psKaHKM Yn kedipy (Tak pobunu y ogHoMy cTpineubkomy 6atanboHi 93-i OMbBp).
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B Hel KpinuTbCa OCHOBa aHTEHM 3 NaTyHi (AN LbOro LWyKaemMo Tokaps 3 «MpsSiMUMKN PYKaMn» ) — ecki3
oTpumanTe Ha poTo 4.5 (iayTb BCNig 3a «pyckiM BAEHHUM KapabnboM» BCi, XTO Byae AMBUTUCH Ha
nomunku 3rigHo OCTY, BCi iHLI MOXYTb He AAKyBaTW?):
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«BunpowmiHioBau» 3i LUMaTka Tpocy giameTpom 4 MM, MOXHa b6paTu ogpasy B [1BX i 3aumnctntn 3
ogHoro kpato Ha 20 mm. [loBXMHa «BMNPOMiHIOBa4Ya» Ha cepeaunHy gianasoHy 6nmsbko 460 Mm —
KCX-meTp Ha gonomory.

Anga uinntenis ACTY cneumdikauii pobutn He 6yay, NpoCTO AaM CMMCOK BCbOro 3 KOPOTKUM OMUCOM:

OCHOBA — LUMAaTOK «antboHay» (He 3Hato i He ryrnuBe, WO BOHO Take, ane MeHi Ha3Banw uen
mMaTepian came Tak) — antomiHizoBaHu 3 060x BokiB papboBaHmi maTepian y BUrnagi
kBagpaty poamipom 100 Ha 100 mm. [Jns KpinneHHs MarHiTiB cBepanaTbca 4 oTBOPM Nig
pisbOy M3 no kyTax, i 4na KpinneHHs geTani Konbopy Xaki ABa oTBOpM No aetani @ 4 mm, i we
ABa OTBOPM ANS 3aKpinneHHs kabento 3a 4ONOMOro MiacTUKOBOI CTSXKM & 3 MM B Micuj,
BM3HA4YEHOMY TMM, XTO BUTOTOBIISIE aHTEHY. HaBKpyrn 0gHOro 3 Lumx OTBOPIB, 40 AKOro
npuegHyBaTMMeTbCa obnneTeHHa digepa, 6axaHo 3aunctuTn hapby Ao antoMiHil);

1 geTanb Konbopy Xaki, HagpykoBaHa Ha 3-D npuHTepi abo KpuLKa Big NASLWKMA PSXKAHKK YN
kedpipy;

4 HeogimoBi MarHiTn @ 18 mm 3 oTBopoM @ 3 MM 3 NOTaEM;

4 rBuHTM M3x6 (abo camopian) — ue Ansa KpinneHHa MarHiTiB Mo KyTax onopu;

2 rBuHTM M4x35 + 2 rarikn M4 (MOXXHa 3 CAaMOKOHTPEHHSIM) — ANs KPINneHHs geTani Konbopy
Xaki);

2 O-knemu 3 otBOpamMn @ 6 i G 4 MM ANs Nig’€AHAHHA LEHTPAnbHOI XWUNK i 00NneTeHHs
tinepa;

LmaToK kabento rg58 noTpibHOT [OBXUHKN — dpigep;

koHekTop — 3a3Bmyant BNC-Male, ane Moxnvsi BapiaHTw...

TEPMOKIENOM (YOPHOro Konbopy Ha hoTo) Hamaraemocs 3abesneuntu |IP68!)

2 [1o peui, SIKLLO Ha eckisi 3MiHUTK pisbbneHHst 3 M6 Ha D1/4”x36 HuTok - M6,35x0,706 i 3MEeHLWNTN A0BXUHY
pi3bbu 0o 5 MM, TO MOXXHa OTpPUMATHN OCHOBY OIS BUrOTOBIEHHS aHTeH ansa noptatueHoi MOTOROLA.
HoBxunHa Tpocuka @ 4 mm (b6axkaHo B [BX-o06onoHui) - 460 mm anst cepeanHm VHF-gianasony.
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4. MPUKIHUEBI NONOXEHHA

LincHnm gokymeHToM Takox xoTinocs 6 nepegatu NMPUBIT MiHicTepcTBy OCBITHM | Haykun YKpaiHu, i BCim
OupekTopam NpoeCcinHO-TEXHIYHMX | cepeHbocneulianbHUX HaBYanbHUX 3aknagis YKpaiiu, siki Mornu
0 3anoOBHUTK L0 Hilwy Ha (PpoHTax AeweBMMU aHTEHAMK, BUPOBIIEHMMN Y BUPOOHNYMX MANCTEPHSX
uux 3aknagie, wo 6yno © HenoraHow MNPaKTUKOK Ta HaBYaHHAM 4151 BUXOBAHLUIB. TakoX NpuBIT
ykpaiHcbkum BAPUITAM-nignpremusiM, siki Heo6rpyHTOBaHO 3aBULLYIOTb LiHW Ha KOMMNNEeKTytouil

Takox 3BepTaloCb A0 KOMaHAMPIB Nigpo34iniB 3B’A3Ky — HaBYanTe NiXOTUHLUIB KOPMUCTYBaTUCHL BCiMa
UMM 3acobamm, a TakoX HaBYiITb eNeMeHTapHOro peMoHTYy kabenbHoro digepa, OCKINbKN «MOoraHun
3B’SI30K Kpallle, HK MOBHA MOro BiACyTHICTb!» HawnmposnoBctogxkeHilwa npobnema — nepebuBaHHs
kabento cigepa ynamkamu nig yac obctpinis. Jobpe, skwo € 3anacHun flower pot, a skwo Hema?
3apaya 6e3 3ipoyku)
QaHo: nowkogxeHmn nig vyac obeTpiny ciaep BUHOCHOT aHTeHn — poTo 4.1.
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®oT0 4.1
[MoTPiOHO: BIAHOBUTM 3B’A30K LUMSIXOM 3’€4HaHHSA LUMaTKiB kabento!
Anroputm:
1) 3auyvwaemo 4-5 cm kabernto — poTo 4.2 (3a 4ONOMOrol HoXa, MyrnbTUTyna, 3y6is — obepu, LWo
00 Bnogobu), cnoyaTtky 3HIMaemo 30BHiLWHIN wap MNMBX-izonsauii kabento i BuaanaemMo KopoTKi
MOLUKOXKEHI Bigpi3Kku, WO6 3anuliMTi HEYLUKOMKEHI YaCcTUHU aKomora Binbluoi AOBXMHU (Ha
OTO HiX, SKMA «BCMOPOB» HE OAWMH AEeCATOK BMPOLIB KomnaHii InoHa Macka — Tapinok i
poyTepiB, a TAKOX € AYyXXe KOPUCHUM IHCTPYMEHTOM B3arari):
-

g
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Mae BuiTM Wwocb Take — oTo 4.3 (antomiHieBMin abo MigHMI Wwap Gonbrn TakoX BUOAMNSEMO.
HaBmucHe o6paB pi3Hi LUMaTKu kabento — 4ns Ha0YHOCTI):
~ e T i~ . 3 ; K ]
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2) 3’eAHYEMO LeHTpanbHi Xunu apoTiB — oTo 4.4:

doT04.4

3) 130Mn0EMO LeHTpanbHUN NPOBIAHMK — POTO 4.5 (HEMa i30NAUINHOT CTPIYKM — BUKOPUCTOBYEMO
nemnkonnacTtmp 3 iHAMBIAyanbHOI anTEeYKN, CKOTY TOLLO, KM BINCbKOBMIA 6e3 cKoTuy?):

do10 4.5
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4) Ckpydyemo obnneTeHHs — 30BHILUHIM NPOBIAHMK WUMaTKIB kabesto — ¢oTo 4.6:

doT10 4.6

5) I3onemo Bce. 3aBaaHHs BUKOHaHe. 3BiCHO, Take 3’egHaHHSA Gyae «cBUCTITUY» B edip, WO
npu3BoauUTUME OO0 BTPATU KIHLLEBOI NOTYXHOCTI, ane 38’30k mae 6ytu! — ¢oTto 4.7:
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