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Pbnjh\hc “bfgzZb[heij ~ihqlbl_evgwyex[bl _evkdh]h
jZ7bh

K<YAYPBNJH<HRNHJF:L?

Kn_ j2x[bl_evkdAebhk\ysdbe giulvijh]j_kkb\ghc

Pbnjh\hcj "bf gZb[he ih"oh”ysbtey ex[bl _evkdhc
JZ"b hk\yaw lC4FM"

< kn_j ex[bl_evkdiZé¢bhk\ygBf ba\_klgigh]b Ibiu
fh meyplizZdp dZAaM, SSB, CW, FM, FSK, RTTYb IZd*"Ze.
HArgZddh\j _f _gogunafh ghlkMjm]blob k!l K\yad ihal\heyxl
bkihevah\Zg\h]b _wliblbiu fh*meypbd jZfdZooh[[b
jZ"bhex[blflryghbamgadlwdki_jbf_glbjk\Zgh ™ _klI\hf
\brhfih"meypfbbh*ZfthijhlhdheZfb

Fu gZgbgzhffahpbnjh\ujo "bfh\dhlhjubkihevamxlXy
"bZiZahgXZpbl evkdbdbhklZgplmh]bjZ*"bhex[bl geb
agZdhkypbnjh\uflbizfZz*bhk\ylabfg f g, fu fh™ _f
jZkrbjblvkn_jmijbf_g gbgx[bl_evkdjz*bhk\yarm| f
bamq _agbpyZdl_jbbhhklihbgkd®hpbnjh\lkadayab
>bZiZalg@klh]Zaj r _ggoO0eybkihevah\Zegdp!l evkdbfb
jZ"bhklZzgpbyilgZzgbg _@keb fu ohlbf glh[u kn_jZ
ex[bl _evkdBlMbjza\b\ZegKkig h[oh~™bjihk I mibdyhe
wnn_dlib\ghkimevah\ZgbgZklhl
Bklhjbgbnjh\hic\yab

J "bfwbnjh\KkdyaithemqgbléevrmibhimeyjghkZwgd _
LMR (I1GJ (ih*"\b ' ghgzZa fgh£"bhkl)yabazZboemqgr_c
wnn_dlb\ghikbbbkihevah\2gmmkeh\byokhdh]hjh\gy
ihf_oijb gZebglbhbrZzxsbokb]gZed\jhf Ih]h*bZiZahg
gZklhh ™ _lfulvihe_madbd_f\ kh\j f gghgZeh]HFNc
k\yalsZijz\e gba\blh¥ bhk\ywaldexqZ\ iky ohAhl
ZgZeh]hdnjh\mx

| _j\u_pbnjh\yZ~bhklZgightyhbebk1980-0 |h*"Ze& wlh _
\j fy [ueb\uims_gWkbkl flEDACS bebTETRAPOL, k
bkihevah\zZghhfzh*mey ©GMsK (GFSK). Ihkewlh,]hueb
jZajZ[hlZlgpuw\_~ ggzdhff_jg_kdbgdbBjm]bjZaebqgu _
pbnjh\kbkl fG&Z JhrgyrdbgnhjfZEMSK mljZItké&hx



ihimeyjghggZyugd LMR, ZC4FM (4-mjh\g_ ¥5BK, qZklhlgZy
fh meyplyehfbgbjmxsdlibihf

<ihke_ _"g\| fyijhbahr kdj fbl_evgadZg\dzZa\blbd
jZajZ[hldbnjh\ubkj_ ~klk\yalkKms_kl\nmphévrZyZagbpZz
f ""mjZggbflpbnjh\ufikbkl fZfito gh\ufbWe dljhggu_
mkljhckIVZ | _ji_emagZgbl_evmgemqr,gbylhf gbke _
kdhjhkln[jZ[hldBZgguadjhimkdgZyhkh[ghkk 1Zd" _
ijhljZzffgh_h[_ki_qgq_gtb_ ijhlhdheui_j ~Zqb*Zgguo
ljh~*he  _ghZa\blbwlhd _ogheh]bg jkdhexpWbbz] az
rZ]hf ihal\hebdgzZqgbl_epgrbjblYhafh ghkpthnjh\hc
k\yabkhdjzZlgkbkoh”u
>hihegbl_evguftbfms_ klI\gbmjh\wkd k!l ki\yap\eyxlky
kihkh[ghkly "Z\AIMhfguh[t _furZgguwadhjhldhj_fy
emgrdZq khhzZ[hlkib]gZemklhcgb\dkhy _oZfh]ml
[ulvbkihevah\Zigaih "gukb k!l fZwmemqgr_dgawniZkgloklv
azZsblzl jZ~"bhihf_oh\ur_gb _ijhimkdghikcihkh[ghklb
ihal\heykdbabazljzZlgZijhba\h”*kIdtkbkl fguZkoh”u
Dh]”"Zu ih "hklhbgkh\pm gbihe aghgbwmjh\hic\yalbu
kfh™ fAhkihevah\Zjvkyms _ kliWwnfboomgdpbbjh™ he bf
bamgghiu\lhafh ghRllbn_ jex[bl _evkdddhklZgdhBd
gbdh]fZzg. _

Pbnjh\ukbkl_ fuex[bl_evkdBe¢bhk\yab

<2003 gZex[bl_evkghgdihy\bekywgkb\fH*"mey GMSK
IbiZ Hgy\eyekyj\uf k dhff_jg_kdihgd@aj_ _gbjp[hgbf
ex[bl_evkglbinjh\ufZz*"bhAZI, £ 2004, [ueij_~klZ\eD-g
STAR, |Zd bkihevamxsbtmeypBMSK gZex[bl evkdbo
"bZiZahg@o”Z\g\h KR: Motorola LMR radio ij_"~klZ\beb
pbnjh\Hh[bevghZz"hlbkihevamxX&FM (4-mjh\g_\RSK)
TDMA, dhlhjh fh gh bkihevah\glZ g _ijhn_kkbhgZevguo
jZ"bhqgzZklhKzwlh]fhf_glZ2eyzZz*ZilZpdbvlh@bnjh\hc

| ogheh]blhbj ex[bl_evkdihbHue hj]Zgbah\@agm |
jZ"bhex[bl_idh"gZa\ZgbMR-MARC (www.dmr-marc.net/).<

2011 |h”*rahklhyelaytwonHamvention,gZdhlhjhjiZ*bhex[bl_eb
[uebhagzZdhfek gruafh ghklyflonjh\h&*bhk\yakfh]eb
\i_j\uhijh[h\ZDMR jZ "bypZe x[bl_evkitibdiZzahgZo



Dayton Hamvention

The DMR-MARC Worldwide Network
Home page: www.dmr-marc.net/

<k_fbjgxy IDMR-MARC
>hfzZrgykljZgb:padvw.dmr-marc.net/
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DzZdhxbnjh\hjc "bfih*oh”"bBbey x[bl_evkdBAeébhk\9ab

<b”wbnjh\ubbkl K\yab

DZdhihfbgZelZlgy fgh]bjZ*"bhex[blfhenlulvg agZdhfu
k pbnjh\hiZ*bhk\yagkaZljm~gyhdbfZgbjbgpbiZ _

jZ[hluPbnjh\Zyyalwf_ _Ijbhl”*_evgdiZl _Jhjikldhlhjufb
gZf g_h[oh~bjBah[jZIviWlh Ibi fh *meypldbi k\yab
(fmevibie_dkbjphbgdbhdhe



Di_j\hdZl_Jhjbllghkblbyfh*meypbb

Wlhko fZzh"meyplbbbihevam”éziy h[jZah\zZgwhpZeh]h\h]h
a\mdZbnjh\ukb]gZedims_ kl\mbllbizZfh”mey,pGMSK
(FSD, 16QAM, @& DPQSK bC4FM (4-mjh\g_FBK). DZ ~ukbi
fh meymwbbb K\hbj bfms_kb\@ “hklzldb

<lhjZgZl _Jhibwlhbik\yab

Wlhkihkhl|_j _"~Zglbebfmevibie dkbjhYBgmebjh\Zgguo
pbnjh\u&b]gZelms_ kI\m\EZ |ZdbdbiZ k\yabFDMA
(gZklhlghuxzZziZalgp]hklZgpbhglgkld kaDMA (\j f _gghc
"bzizZaflgh]hklZzgpbhgghklmis Zfg_ _h[oh”bfdamgbd ¥ d
JjZ[hlZdEZ "Mulbikh_~bg. gby

Lji IvgZl _]Jhiwlhjhlhdhe

ljhlhdhewlhko fH[jZ[hlddhlhjZdkihevam?dky | ~Zqb
"NZggull i _j N"Zligbdigb fgbdmkgh\ghjhlhdheley |ky
gZb[he\Z guf\hijhkhifijb kha*Zdimb fpobnjh\hjB" b tb
hij " ey nimgdpbhgZewo@yZdl jbkllpdmjh\h]hzZz~bhh
hkh[_ggh]*"Zh*meyplbybiu k\yath"bgzZdh\ljhlhdhe
kh” j bdh]bg_kd&mxfrhl dhlhjhazZ\bkhmgdpigh\ _jdb
hrb[dbbkijzZ\e .gbkelbkijZz\e _dbrb[hd _\uihegy_ k&
ijb_fgbdk\yaMbhklZgZ\eb\d Kkydlkem Y fh[bevghc
JZ[hI[m~ kihdjZs g

DZanihfbgZejhidgvy, \ ZgZeh]hkbkl ,fg _h[oh”~hfhZIblv
\gbfZglgZlbi fh*meypgb\ pbnjh\hicbkl ,flZd  gm gh
ijbgbfZMn\gbfZgbbifh"mey,plibbk\yabijhlhdhe

GZqg KjZkkfhlj_gbyy bfms_kldZ ~h]h |h*pbnjh\hc
k\yadb

Fh”"m ey GWMSK

Ko _fZh"meyp®WSK y\ey lkyghkbl_ ewviglklhc*Zgguc
f Ihtjbf_gyeklyhe jZggbojkbydlh\uoe nhghl\zd _
klZjzZkyb k!l tKIR TETRAPOL, dhlhjmixkihevah)\ZzZkell9&yih
1990. K_cqgzZ2¥Zggut Ih~kgblz_ likklZj \ribf [hevr g _
bkihevam LMRy

<gZklhys\j fyfh"mey®MsK ihij_ g _fmbf_ gy _ IKD-
STAR. LZdd Z&€4FM (4-mjh\g_\V5K), (dhlhjmbu h[km~"Bf
NZevg_Orhff_ki_qgbliZzehkoh "@EAR _ "~ghilwgb gd¥90-0




]h*h\hgzZklzehdkgh\guiffjhlhdhehfeyijhn_ _kkbhgZevguo
pbnjh\uyd”*bhklZgpbc

2-ypoBHEBLIE OaHHLE NRZ cHrHan GMSK

——1  OunkTp laycca ECTOTHL o
MOOYNATOP

Puc. 1 MNMpyuHuMn Mmoaynaumm GMSK

Fh meypdDOPSK: (1ZdyZau\Z ffoar-minutepie” DOPSK)

Ba\ _klgzZdt Ihfh"meypbg \ukhdhdbZkKZfufleZ\guf
ij_bfms_klI\thf*meyp@bDQPSK y\ey Ikly glhhgZha~z |

hg _gwadbngh\_QgudzZ &«ibygzZel2gzdrewlh]lh _[m_Iky
ebg_cghkKhbgzZzdh\8SB mkbeb)_e&b hg_gweh gu_

we _dljhko guh 1Zd" _ijb\h”*bld hg_ggbadhfdZqg_kl\m
ljZgkey.plhbwlbfijbgbgzZfZgguclh’g _kebrdhihimeyj g
ijbbkihevah\lMp kbkl, abkdexq_gi_fpbZebabjh\Zggh]h
h[hjm~h\Zgbjy djZkgufijbf_jhf wlh]hf_Ih*"Zy\ey I|ky
_\jhi_cké&Bkl TETRA.
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Puc. 2 Ilpuanun moayasuun /4 DQPSK

Fh meyghhM (4-mjh\g ¥F5K)

lhkjZ\g_gkMSK b BEDQPSKkbk!_fzfib*meypbb
ij_"klZ\e_gquibhijbmkehWihevah\ihgby*"bZiZahgZz
gZk)hko TZAFM (4-mjh\g RS fh _ImijhklipbagZgbl_evgh
memqringZaZBERYdhwnnbphbrlg[lh.d h wlhigbqbgC4FM
(4-mjh\g R azf gbBBK\dZqg_ khkgh\gh]hh*Ah "meypbb
dhlhjuwahke ~dkihevang4lkyd.MR(GF)jZ~"bhklZgpbc
KZfuba\ _kigd”2bhklZgplbibevamZiggdiclhfth*meypbb
wIAPCO P-25JZ"b h k| ZARQIOP-25\ hkgh\ghkKihevamxIky
hjlZgZlfokm~ZklI\ [gghczkghkdh fbZichebpbiyh Zjgu _
>hihegbl_evigikdb k|l _fubnjh\RE~ bhk\yddhjuc
bkihevaldFM (4-mjh\g_K3K), bAh\hevilhmeyjgg
ijhn_kkbhgzZewhgtojg_ kgbgpdZba\_ kld gdMR
(DigitalMobileRadio-pbnjh\hh[bevgjiZ " h.HDMR
jZkijhkljzg\ gkhgh\ghZ \jhi_ckdlZabZlkjdigod 28

|Zd ba\_ kldghOPMR.

G_h[oh”bfhZzlIbANgbfZghZd IhCAFM 4-mjh\g RK3K), |Zd Zd
kqblzZ, bdyhgkZf2AyY g4y oghehgbgjh\lkéyabZgguc f,Ih"
[ amkeh\gbh[j_ | N [eb Zcr_fim~ms_fs_ [hevrmx
ithimeyjghlkdn _jex[bl_evkjdtdhk\yab




OnpefeneHe CUMBONCE TX nonocosoit GunLTp TX nonocosoii puneTp LindppoBoii 4acToTHbI
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Puc. 3 Mpuuuun moaynsuun G4FM

Lbiupbnjh\hi@ bhk\yab
DZfuetkdZaZXgh, kms_kI\mX& |h Zmevibie dkbjh\Zgby

FDMA (FrequencyDivisionMultipleAccess) b TDMA
(TimeDivisionMultipleAccess).
FDMA

(Frequency Division Multiple Access)

WIlZl _ogheh]ya” _ey*lkimigudZiZag@klhgZ madb _
bgl j\ZguklhlghbiziZahglkjzZ\g_ glldDMA ko fifdhs.
Fgh]lblzdbkbkl fklyadZdIKHP-25ijbf_gyxiZgguclh?”
JZg_bkihevah\zZgZbyms_ klI\_G6YBK, ghl i jvkliZeZz
A"hfbgbjh\Zlv CAFM (4-mjh\g_\Zy
FSK).



6.25 kHz

GMSK

12.5 kHz

C4FM

Puc. 4 HarnapgHasa cxema FDMA

Jbkd GZ]ey”gZykkDMA
JZ"bhklZgyebdx Standard APCO P-25 LMR

TDMA

(Time Division Multiple Access)

Lzd , dZ&#&DMA ~ ebki_dljgZmadtg!l j\ZeqgZzklhlgh]h
"bZiZah§&y jZaf_s _glhevrh]l]mbkeZXb]gZeHhDMA
bkihevamj_If _ggubgl j\ZeihwlhfgZagukb]gZefin]ml
bkihevah\zZHdgb b | °~  qgqZklhluglh h[_ki_qb\zZ |
fghlhklZgpbhggyaXVIihl f_IHWhklZIhgghle dzZIl_ ®ey
ex[bl_evkdhZhbhihlhfmqglh ij_~hklZ\ey\hlafh ghklv
g_kdhevidgbhfiizbkihevahh2lvg ibl_gzZlZzdhc gzZklhl _
Djhf_ITh]lh dh]*&i_dljjza™_ey Ykyf _ggufljZgbpZfb
nZdlbg_ Rdhfyi j ~Zfm™ nhf _gvr \hhbeljhe. LZdbf
h[jZzah¥fj _fyz\lhghfghz[hlUym” _m\_ebqg Fghh/TDMA
ij_"hklz\eygl fhlh[hevr_i_jki_dlb\VWey ihjlZlb\guo
jZ"bhklZgphevah\zZIl_enpkidhojh\



JZa”_e _ygbf gghjphf_ "mldg@z~\zZ\j f ggulbgl _j\ZeZ
gZau\Z%lslot TDMA ". Kbkl ,fEkihevamxslkhkihkh[wlh

| ogheh]bMR (DigitalMobileRadio), dhlhjZyjbf_ gy IKYy
ijh "mdIlaMR. >Zggufc IhNueklZg”™Zjlbabj\hadD§ h” m
ETSI (EuropeanTelecommunicationsStandardsinstitute ?Ajhi_ckdbc
bgklblklzg”rZjlbaZppdbTDMA klZ&lzg™Zjlguflh hf
k\yaloK R: bgZZab ZIlkjdigad Z o

lh kjZ\g_gbkk "jm]bfdbiZfbpbnjh\h&\yab h[eZklv
ijbf_g _glbryj; dZg_klhhj ~Z\Z flalimd&mqgrb gbs,_
oZjZdl_jbkibathmizkghkld gz~ "gu[ZIZ] _0\ZIZ glZ
AhklZIhgyebl _evdh _fy Djhf _ITh]lh h”*bg _ibl_jfh™ |
ljZgkebjh\Z\¥kb]gZgZh~"ghgZklhIKIhbfhkiwklZgh\db
hrgh]lpbnjh\h]hljZgkeylIhDMA agZqbl_efvghvr_q_f
kilhbfhklmklZgh\8bmokh\] f ggwaogZeh]h\pabl_jh\
P_gh\hij _bfms_klyhey IkKyg gVZ gufb agZgbl_evguf
ithdzazl, pedlh*"dlylhjhflohhblh[jZIblwgbfZglgZ*Zgguc
f_Ih~

DZanihfbgzZeWky, TDMA bf__jy**hklhbglghjZzajzZ[hldZ
ko furhklZlhglgdh gzZly Ij_ [m _Nukhdhd\Zebnbpbjh\Zggh]h
mjh\gyh kjzZ\g_ghbkxkbkl_ fZHDMA. < gZklhys\j fy
kms_ kl\mg_kdhewdhiZgbdhlhjujZajZ[hlZeighbal_eb
JZ b hklZglpNdh "eyjugdZH*"ghbagboy\ey IMgtorola, Z

N1 m ]| WertexStandard.

Puc. 5 HarnAapgHaa cxema TDMA

Jbk GZ]eynrgZy KIDMA
JZ"bhklZ yprelx Standard DMR (TDMA) LMR



Hrb[hggu_ij_~klZ\e_gby h pbnjh\hcjb”bhk\yab
Pbnjh\kyyamey Ilgh\hle[eZkl®eyZ*bhex[bl, leelrv
g_fgh]lbihgbfzxlglhwlh\_jghjZa\blbgh\ud ogheh]bc
G _dhlhjllbibggwaZ[em " igbyklZ\e bdytykgyx kb .
AZlem "1§Pbnjh\Zk\yaiy _\hkoh”dZeh]H\mx

E ]dkdzZazlPbnjh\Zk\yavj \hkoh”BQZeh]HK\ngph
kms_ klI\mx¥laebqgkihkh[uhemq gdynjh\ukb]gZeh\
DZ ~“ubagbdf__k\hbj bfms_kbg_ "hklZldbghla
]Jez\gub_f “eykihjh\h pbnjh\h&\yaly\ey Ikhy[t_f
wg _jlhihlj [ebgdwebyglgZkjhdkem [UZ1Z). ey
ij_h[jZah\Zdbhghkh\h\Vh~*Z\ pbnjh\h&b]gZ&o fZ
fh meydimd [he keh gtbahlj [m[Hevr_ Jjhlj [e _gby
Ihd2AWNIReby gl2\j fyZ\lhghfgjizdhlubfh  lijb\_kld
_Ih\hafh ghfkihdjZzs ghix kjZ\g_glkxX\j f g fZ[hlu
[ZI1Z] BgZeh]h\®WMhjZ"bh< “hiheg _gbwlhfmdh]"Z
ijbgylugbnjh\hkb]gzZiZ”*Z db" _hij_~ e _gaqilnjih]Z
gm\kl\bl_evgZiibbh\udm _|hldexq_¢gjbgbfZyh
\gbfZgldu g _fh  _fkdzZaZdVhpbnjh\Zyyaemq,yr g f
ZgZehlh&zyghul[jZIv¥_Ihrdhlhjuemqgr\k _]Jhh~*oh”bl
"eyp_e_ex[bl_evkdBEeébhk\y&lZijbf. j kethkgh\ghc
p_evx\ey llkkihevah\Zagdy-talkky m*h[gh|dyZa]lh\hjZ
ljZgkb\ Y&y hehkh\W\yak”~jm]hlkclZgpbllkZgZeh]h\uc
ljZgkb\[m~ blf Ivj bfms_klI\h

AZ[em ~2g'bPbnjh\ukbkl fu\yabf_ xl[he \ukhdmx
gm\kli\bl _evgbKhevrmahgnhdjulbyih kjZ\g g bkx
ZgZeh]h\ufibkl fZ'fb

KZgZeh]l AMdh”"meyp®8INAD 12"; kgblZ_ kdy g~Zjlghc
lhgdhgem\kli\bl _evghibmjh\uko\yaylolZg”rZjlebqgZ. Iky
WIlHhgdAdhlhjmxklZgzZ\elm\Zwhnbplboi\hlerb[dh
jZaf_j1%. >eykjzZ\g_gH&EgyZeh]hkbdqgZgeZSINAD 12 *,;
gm\kI\bl _evgdhx3dv”; \ur, q_f\ pbnjh\hf_ "bf_ Kk
dhwnnbpb_[dihf\hbrb[dh jZaf_[%. < pbnjh\lkdyab
_kemjh\_gb]gZewr wlh]hhdZaZI"By gZg [hevrmx
\ _ ebgbgmy\ey Ahwyfh ghkjXgkebjh\ZIMRX Zm~kh



emqgrbifthdZzazZl &@\nmMdZmfZHrgZdhkepbnjh\hkd]gZe
gb  wlhlizjzf_ljZ\mdgjhfdh]h\hjblmeyi] julbkluf

b g _q_ldbf< wihfkemqgZgZeh]h\kie]gZEM bf_ |
ij_bfms_KkIWz"  kelkb]gZklZgh\blky kelEkihevamy
rmfhih~"Z\blgé&yv kb\_ju kfh  _ImkeurzZbvhgylwlh
I_j_"Z _.lky

3enewblil: THN aHANOTOBOTO peXuMa paguonpuema
CHHmii; THN und 0 pexuma pa

5l aHANOr OB CBA3W UCNOSb3YETCH obnacte, KOTOpas Haxoautcs
BbILLE CHHER THHUK W HIKE 3E/IHOM.
[poLLe roBOpA, €CNi CHrHAN AOCTATOYHO CUNBHBIN, OH CMOCOOEH
nepeJaBark aHanoroBelil €CTECTBEHHBIN TOH ronoca, Ho
0LMcPPOBAHHbIIf FONOC MOXKET 3BYYaTb HEECTECTBEHHO.
Ecnu MEXAY BESIMKO, LHeh it CUrHan He
MOET NOAAEPXKMBATL HEOOXOAUMYIO CBA3b, HO AHANOTOBbIA
CHTHAN MOXKHO NPUHATH, JAXKe 6CNM NOKA3ATENb COOTHOLIGHUA
CHrHana / yma HeA0CTATOYHO XOPOLLMiA.

Buicokan

YYBCTBUTENBHOCTH

TNoka3atent YyBCTBUTENLHOCTH
UNhpOBOTO pafuo
MoKkasatens YYBCTBUTENLHOCTH

\ aHanoroeoro paauo

Huakas

Bonuau PaccTosiHne bonblwoe paccrofaHue

Puc. 6 CpaBHeHWe nokasaTenei paanyca AeWCcTBUA W Ka4yecTBa paauonpuema

Jbk6 Kjz\g _gbhdzazl gZ"bmkZckl\by b dZq_kI\ZjZ bhijb_fZ

AZ[em ~ _gbPbnjh\u kbkl_ fuk\yaktbf x| [he_\ukhdmx
kdhjhkilvj "ZdBEgguihkjzZ\g_gkXgZeh]h\kftbkl fZfb
HAgbbaij bfms_ lplbnjh\ufo lh*hk\yap\ey Ikiyhkh[ghklv
i_j_"Z\Zllvevrbh[t _furZggub”*gzZdhkebbzZiZzaggklhl
km Z ,Ikghjhkilvj "Z¢Hggulaukljlkkgb Z .Ikyhlebqghl

g ZrbvX-8DR/DE b e FTM-350AR/AE ZgZeh]hNZgkb\ film]ml
h[f _gb\ZI¢KgguigkdhjhlOBOO [bI\ *bZiZalgkIWHF /
UHF. KjZ\gblwlhk D-STAR, dhlhjzZlyljZgbgb\Zi lky®*Zq c
NZggulhhevdh4800 [bl gZlhc  _ qgZzZklhlZgZeh]lh\A”hh

[ amkehBb§h ilj bfms_kIWhthagzZqglhkdhjhkilvj ~Zqgb
NZgguopbnjh\hjfz~bhijb_fglg@&kzfhf* _egb’,_q_ f\
kh\j f gghdZehl]lhZgkb\. jueh[u hrb[hqguhl\_j ~ZIv
glhhgby\leyxlkfhe]h ~Zggublkhdhkdhjhklgbkbh fzfb
k\yab



TDMA f_ ,
|| A . "
Ananorosbiit GMSK | | I ‘ ‘ ’
D-STAR ‘
Ananorosblit FSK ’ ‘ ‘
kbps/ch
0 1 2 3 4 5 6 7 8 9 10
TDMA FDMA Ananorosblit GMSK D-STAR Ananorosbii FSK
9.6 kbps/ch 9.6 kbps/ch 9.6 kbps/ch 4.8 kbps/ch 1.2 kbps/ch
Puc. 7 CpaBHeHWe CKOpPOCTH Nepejayu AaHHbIX

AZl[em M4gBlh]h\unmgdpbhgZewgih ghkpbnjh\hc
k\yabwvltkm ™ gdpZklhlghpzizahgZz

Kh\j f _ggupbnjh\u _IjZgkb\ _jbkihevamglklhlguc
"bzZizosRgd=pheh25d=pdhlhjuckihevammIKyne 50

e . lIL_i_jke "nkdZazZdqVhjz*"bhklZgpkiheva®@S8 k
bgl_j\zZe&lbfd=.p

AHanorosas MoAynauuna

SsB AM FM

d— —
2.7 kHz 6 kHz 16 kHz

Llndoposas moaynsuus
FDMA FDMA/TDMA

(D-STAR) /\

—
6.25 kHz 12.5 kHz

Puc. 8 CpaBHeHNE MCNONb3YEMbIX YACTOTHBIX INANA30HOB

AZ[em " 5gkD-STAR y\ey lkgiZzg”rZjlghbnjh\hk\yavk
ex[bl_evkdBfbh

Wlhg 1ZdG _kh\k ykghhqg_fm dhf_g”~m8&8TAR, dhlhjZy
bkiheva®MSK. <ex[hfkemgd ijZ\bevdly p_e_ khh[jZagh
hljZgbqgb\iZWbhex[bl _id \& fribjm\ \u[hj ebrvh”*gh]h

f Ih*X pbnjh\hjfZ*bh?kebdhevdih*bgjhba\h”bl[e¥ |
jZajZ[Zlu\Zébrv h”*bglbi pbnjh\h]hZz*bh”~ey \k_o



jZ "bhex[bl,_¢&bjcpbnjh\ulo oghehpodm” jlZa\b\ZI\bky
jZ"bhex[bl [edmlugm ~_ dgakihevah\gbhadhdzZqg_kI\_ggh _
h[hjm~h\Zgilhy [he_ \ukhdh@_g_ G _iehobfjbf_jhf
yley |lky*rZevgbkirhevah\ZdBjht¢ ogheh{@MBK. G |
gbdzZdithevalujZa\blbbklZj] \rl_o@ghehl]db"Ems_ kl\m |
[he _kh\ _jr_ggZiyhwfgbl_ qglh “moex[bl_evkdhEZHbh
\*hogh\eyZtbhex[bl memqrikhizZzr"bhgZ\ibddbgZgby
wdki_jbf_glbpbmynogdyul ogheh]bb

AZlem ~ &b Qlh[uihaz[hlblvikym”~ms émqgrk cqZk
ijbh[j_klpbnjh\h¢Zgkb\" |
Pbnjh\uyZ~"bhklZgpbb]lmWwnn_dlbigh”_j b\IKwav
kel _Ihruh”*meypblbiu k\yab ijhlhdhejaebqg
jZagupZgkb\ .jZloebukljud _fiijh]j_kkZhklb]JgmAh]h
pbnjh\h¢h"mdpUMiR y\ey lkiydZazl, g T ebrddgku
glhex[bl_evkdbnjh\uZz*"bhklZgpbhbhjuijh”ZxI|kgZ

k _]Jh~rgyrgjugd _[m~2mKkh\f_klbfu [m ms_©Ohjhrbf
ijbf_jhfyleyxIkiZ*"bhklZgeM®K, dhlhjug |Zd*Z\gh
[uebhqg_gvZkijhkljZg ggumljZIlb&bhxihimeyjghKNVZ

| g™ _gpbm”™_fIjh~*he ZIlvkia | _oihj ihdZwglmabZklu
ex[bl_ebnjh\hjjd*"bm ndgZlveyh\ufb ogheh]byfb
AZ[em " _gB<k_ pbnjh\u_f _ITh”u bf_xI h”bgZdh\u_
nmgdpbhgZeoZl jbklBdb
OzZjzdl_jbklpddebggpdnjh\udkbkl fk\yaby\ey I|ky
"hklZlihgjgzgmghh[jZagbfaz\bkwll j_"bfh\fh*meypbb
f ITh"himevlbie_ dkbjhbhZdghihwdhemk\ gZklhys\j fy
gZb[he_ _gZ”~ "gufbozZjzdl_ jbklkdgjfbdpbbhrb[hd
yleyxlkyj _\hkoh~dgliZzg klAhmdizbjhdZghgihdjulby
k\yallbm\ _ebq kgbdkem [[uZlZj,_dhlhju klvgh\ _crbo
jZ"bhklzZgpihlylhd he&€adFM (4-mjh\g_ \EZSK) FDMA beb
TDMA.



CKOpO Ha4Hercs

HOBasA LUMdpoBas _
apa B JTIOOUTENLCKON
paaunoceasn!

| j_ohllwihodbhebq_ kdgwh\hwjdzq_ klI\Z

G klhbaz[u\ZéMhZ*"bhex[blbemagZghby jyljZal\blb_
dhffmgbdZpbhgggbeh]BGch[oh"MfhZsZIWgbfZglgZ
ihklhyggBa\bllpbnjh\ubhffmgbdZpla] |ZAHyjZgbg _gby
ebrvwrgbmklZj \rpbnjh\ujf "bfhfG_h[oh” hZkrbjylv
k\hb ]Jhjbahglb bkke_ _"h\ZQw\_crb pbnjh\u f_Ih”u
dhffmgbdzpBhlimg_gh\ud_oghehlih&klZ\eynNYh\hevkl\b _
jZ"bhex[bl. é¢lywlhfmih]j_ _k&x[bl_evkdhEbhk\yab* |

N eZiZ]bi_j..n
K_cqgaWhkqgblz B4 _gh\hwjupbnjh\hkckyaldZg fu
hpbnjh\u\ZAdmdh\ixjgdbegZa\ZeWipbnjh\ufL _i_jv

fu gZoh”"bfg¥lZdh&lZ"bjpZa\blbglhagZz dZdhgZf
"hkimighaghh[jZabnjh\ulb ogheh]bdh  _f\u[jZlv
gZbemqgikbkl fadeyk\h_Jp*bh<Z ghmdh\h”*klI\h\ZIvky
ihke_"~gpbnjh\hkc_ogheh,]bZddzZdhgzZbkihevam)\lky
dhff_jg_kdBobhklZghMRob ijbf_gylwlbf Ih~ uey
memqr_lkbkyl \fkn _jex[bl_evkdh?libh



<Z gup_ebkn_jex[bl_evkdmbmjh\hjE~bh
VertexStandard ke _~“mhkgh\guifbgpbizf k\h_d¢heblbd __
jZajZ[hljd bheex[bl_evkpbhejh\tkdiyaBkihevah\Zgb __
fZdkbfZevghmafh ghklpbnjh\h&\yalk fbgbfZevguf
gZklhlgtibZziZzahghf

DZdu magZedyg, kelgZklhlgobzizakm , ¢dhjhklv
| _j_"ZqgbZggualZgh\blky®e g0 g fm kh\j_f gguo
ZgZeh]hydoébhklZgpleyjZz*bhklZgphdhjui_j ~Zxl
lhevdhihaulWwphZgguhabpla®S, ZgZeh]h\&a*bhm~ |
gZbemqghBEjbzZglfaf_g _dbh” meyplponjh\mpo\_ " |
ebrvdagZgbl _evigygbm ghbkdhjhkibj "Zd4Zggub\
wlihg _bbdzZdhjjhbfms_ klI\Z

Bkke_ "~h\Zigbbfms_kp\bnjh\hilc\yabeyex[bl _evkdh]h
jZ™hh

GZijbf,j keddu bkihevanrmDMA, h”bgj_ibl_jfh |
h~rgh\j_f _ggh ljZgkebjh\ZIlv fghlhklZgpbhggmx
(fmevibie_ _dkbjh\Zgdghmxklhjhggxx\yav khdjZsZy
agZgbl_evahebqg_ kidh”™_ j. _dkihevah\ZEOMA, kK
kbkl_fthlke"meyC8BBM (4-mjh\g_ KF3K), 0ZjZdI|_jbkBbRIZ
(dhwnbpb [@lh\uohrb[Rd » _eZ pbnjh\u pbnjh\u_

| oghehlijplb febfufheyfh[bevghZ[hluK wlhdhqgdb
aj_g,,GAFM kFDMA be BDMA y\eyxllg@Zb[hebgl j kgufb
f IThr"Zffln"meypéb\bl_ evkdtdhk\yab

<g_"j_dbke "gbmnjh\ukkoo fh *meyphm *msiHe agh
"eex[bl _evkjddhk\yab

VertexStandard m”™ blkihevahyZlw[heh”2oh”ysb | "h\u_
bgh\_crbpbnjh\uf_Ih~Wk\yaldhlhju[uebijbagZgu
kn_jkh\j f gghhm_kkbhgZepng'tbltlhh[hjm"h\Rgdy
kh[bjz fkybkihevah\ZlmklZj \rb_kbkl_fu "ey
ijhba\h~klI\_goghhhkl\Z

Pbnjh\u_| _oghehilbjikki_dlbex[bl _evkdBA¢bhk\yab

<[eb Zcr [fm"ms Mey x[bl _evkdBTHhhagbkgZaebqgguo
pbnjh\ud_Ih*hk\yadm” "m\u[jZgugZb[heijb fe fu_
kbkl _fuDZ ~“ubnjh\ht Ih*bf_ _lk\hbij _bfms_ klbz



g_"hklZH]gZgbgb\Zxhhbl evkdddhk\yabu[hj£brv
h*rgh]h_Ih*"ZA\ey lky "Zevgh\bNggf ijbg_k _ilhevau
[M*"ms d&xibl_evkdBlibh
GzMZggufdhf_gl\j_f_gWertexStandardkqbl1Z gl hC4FM (4-
mjh\g _V5K) FDMA be dDMA y\eyxlkgyZb[heih”oh”ysbf
\u[hjhffeyjbf_g_gbkn_ jex[bl_evkdircbhk\yapZgzZe _
2013 |h*2Zu \uimklbdZjughaex[bl_evkdE&MHandy-Talky
CAFM (4-mjh\g_FBK) FDMA bfh[bevgui@gkb)\ |
IlhkegZr_Jihj\h]gh\h\_~ glbyeZgbjmuimklbgZughd
JZ"bhex[bl m*"k[gbdh[bevgujZgkb\C4FM (4-mjh\g_\Zy
FSK) TDMA (2 k e h)l B e BDMA.

GZb[hebgl j kguf bfms_klI\pbnjh\hikc\yap\ey I|ky
kihkh[ghkilvy_ "Z\Z[wevrb h[t _furZggudhlyh[uqggh
kgblZ ,lkglh km™ _gb”"bZiZzahgZklhl®ey wnn_dlb\gh]h
bkihevah\ggkyhlgkihdlj¥\ey Ikkgh\gujf bfms_klI\hf
pbnjh\hjjh*"bhzd ba\_klghh_kebmabg¥klhlgtkkzZiZahg
fh gh ihl_jylvij_bfms_klI\\W i_j ~Zq[hevrh]h[t_ fZ
bgnhjfZpbb

< |Zdh&blmzZpbjm~rghhgylvazZzqg_k wlihg _evx hfrhh
bkihevahpdlnvjh\nkXxyav
Qbkedbp_gabjh\zZiZgdbimnex[bl \eKR: \ gZklhys\| fy
khklz\ey699 737 q_eh)l_dhly hklZzevggy¥klvibjZz
jZ "bhex[bl _mfcgvrZ, [ kY KR: bogbkem\ _ebqgb\z\ Iky
jZaf_13% k 1999 |h~AZ :AZilbjmykds wibfl_g”* _gpbyf
ex[bl_evkj&htbih j oh”bdawihobhebqg KkWZmZq kMWZ4h
hagZqZznohk”*"bzZiZzahgBEXINHF bUHF, dhlhjuihdZ s _
bkihevamxylk¥dn keh ghZcldpZklhfMeyn[s gBbwnb,j<
fbj_pbnjh\h]f*"bhkms_kl\ng_Ih[oh”bfhkIl¥hklZlhggh
\ukhdmfjh\gdZqg_kk\yaBkihevamaydgZklhlgtlxZiZahg
6,25 d=pfh ghih” _jlI\h\Zheywlh@ elkdhjhklvxj ~Zqgb
NZggubhemqg_ g h\hevkhlblykihevah\zdmyh\hikc\yab
iml_bamqg_gbBwkihbgkley IlkyZevghcevex[bl_evkdh]h
JZ"Nh
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/ Mokaaposoe BOCNPOU3BEEHH

‘TekcToBas MHhopMaLKs

[onocoBas CBA3bL

Vakuii

YacToTHLIW AWaNa3oH:

[Lnpokuii

Puc. 9 MponyckHas cnocobHOCTb M CKOPOCTb nepefavn AaHHbIX

CpaBHEHWe XapaKTepUCTMK NoGUTENLCKON LNdpOBOI CBA3M

D-STAR ID-92 C4FM FDMA TDMA VXD-720

06ee HacToTHIA AHANa30H Npliena 1 nepegasi| 144.000 4o 148,000 My 1 430,000 go 450.000 My 144,000 10 148,000 My, 1 430,000 o 450,000 My 144,000 o 148,000 MIu 430,000 4o 450,000 My

Tun nepeasin F2D/FSE/FTW FRD/FSEFTW FRD/FBE/FTW

WHTepEan -20°C0+60°C _20°C go +60 °C ~30°C o0 +60 %G

CTablnbHOCTb 4acToThI 2.5 ppm (=20 °C A6 +60 °C) 25 °C B 0CHOBHOM 2.5 ppm (-20 °C go +60 °C) 25 °C & 0CHOBHOM +0.5 ppm (-30 °C go +60 °C) 25 °C & 0cHOBHOM

CKOPOETb KO/ POBKY PaY 2.4 KGur 2.4 K6ur 2.4 K6uT

BXOAHO® CONPOTHEBHUE aHTBHHb! 50 Q(EMA) 50 QUSMA) 50 Q(EMA)

Katan nawsru 1304 CH 1545CH 512CH

HanpsiteHide GaTi niTat i Homnransoe 7.4 V OG HomuHansan 7.4 V DG HomnHanshas 7,5V DC

Pa6ouee 10.0-16.0VDC Pa6ouas 11.0-16.0VDC

Pasiéep kopnysa 112x59,0x 34,2 m 95,0x60,0x 28,0 um 131,5x63,5x 36,2 um

Bac 315 Co CTaHapTHOR Garapesit 250r €0 CTAHAAPTHOT GaTapeeli 375r Co CTaHAaprHOl Barapesit
Tepeparink| Paaoacronisin sepon / VHF Hi 5W @ 1.8 A (typ) VHF Hi 5W @ 1.7 A (typ)

TaTpe6naemsI ToK UHF Hi 5W @21 A fyp) UHF Hi 5W @ 1.9 A iyp)

CKOpOCTE Nepedatin AaHHBIX 4.8 Kenr 9,6 KouT 9.6 KOUT (4,8 KOUTX 2)

F 625 KU 125 k1 125 kM

Tun WoAyARLIM FM/FM Variable reactance FM/ uucbposas FM FM/ unchposas FM

DV/GMSK Variable reactance

IMaKCUasHO® OTKNOHEH e B FM Wide / 25,0 kHz FM Wiele / 6,0 kHz

aHANOrOBOM PaKHIG Narrow / 52,6 kHz Narrow / £2.5 kiz
TIpHemHK HyBcTBHTENLHOCTE.

« FM: 1225 SINAD =11 JI5m T (VHF), 10 25 Tn (UHF) ~11 JI5M (VHF), ~10 gBrun (UHF) 7 [1Brrun (IMD 6onee 70 A6 VHF, UHF)

- DV:BER 1% -7 DBP un (VHF, UHF) =7 nbrun (VHF, UHF) -5 16 TN (VD haeps, vem 70 06 VHF, UHF) 5% BER

CKOPOSTS MEp8aasin AaHHbix 4.8 Keur 9.6 kGuT 9,6 KBNT (4.8 KGHT X 2)

‘3ByKOBOR BbIXOA Bonea 0.2 W @8 ohms for 10% THD (@7.4 V DG} bonee 0,2 BT @ 80.2 W @8 ohms tor 10% THD (@7.4 VDG bones 0.5 W®8 ohms for 10% THD (@7.4 V DC)

m "msex[bl _evkdB¢bhk\yab
DhiM"\d™ W bzZzm” BMi_j ~Zgb_ohNydbnjh\mdjfZl

lh bah[jZz  _gb_a\md&klzZzgh\ylklge dZqg_ KklI\ _ggbfb




hlg leb\pghwlhebygly |Zd _ebdhkn_ jex[bl _evkdh]h
JZAbhG _dhlhjuyhba\h?bl pdmjh\h]E"bhh”*q_jdb\Zxl
glHahgihdjulbmkenipb” rlbj"”, ghwlhg IZdbih~h[gu_
azZy\e_ obygryN aZ[em "~ _dglu kh Ze_ hff wihfD2zd
ihykgyehRZgghphrxj, ZgZeh]WM jZ2bhh™ _Ibf_Iv
ij_bfms_kI\Nhj _"pbnjh\uf g _dhlhjh¢ezZklylaZzamfg_
[M”A \Nlu[jZlIvemqrbfc Inhkgh\Zggwp _edhffmgbdZpbb
G_h[oh~bokeblZpbhgZeylghHbf IXhafh ghklZclb
_Ih

< ex[bl_evkdBfhhu fh ' _fbkihevahRKIvSSB, PSK,
FSK, AFSK, RTTY, FM b 1Zd~Ze, qlhJuihemqgZlk _
ij_bfms_kRWaH""gZdflu h]jZgbq "dwiZahgZkl|hZ
|1Zd" oZjzdl_jhd~"bh\hégf Ih*"hffh"meyplrbkqgblZx
\Z guf \hkihevah\Zbemhygr ®a bf xsbokly ogheh]bc
khhi\_Tkl\mxsokd ki\yab
JZ"bhex[blokelyhf IWzZq klI\ ddmakms _kli\mglh]h
jZaguokihkh[h\ihe _agh]h ijbylgh]hbkihevah\Zgby
ex[bl _evkdBlMhlIzZ "bhex[blfhdmjlzkkfhl] figgh™ kl\h
kihkh[k\yabeypkke "h\Bwgllki jbf glbjhkZgby
GZijbf, | WIRES™-I| (Wide-
CoveragelntrnetRepeaterEnhancementSystem) ey |kh~*gbf ba
ijhlhdhehy_ _~"ZgBggu¢_ "klZ\e ogrgeso2002]h~nViZ
kbkl_frhal\heyjd"bhex[bl_dy&§ZIlvkyh \k_fmfbjm
bkihevamy¢hjh]bgZeh]hAM-jZ*bb | _ibl_juk\yaZggu _
q_Jj_Bgl_jg_|I

<ufh™ _ImklZzghVbhllmklhjhgdXyakwdhee |b&ihgbb
Ehgrhg@Zz=Z\Z¢20Ehkg” e koebih \k_fnibjmk
ihfhsvy [WIRES™-II.

< 2003 ]h m [ue \\_~ g ijhlhdhe APRS ®
(AutomaticPacketReportingSystem)* ey bkihevah\Zgbkn_ j
ex[bl _evkdEZM Kbkl _ fiZ[f guzZd_ Iz ggudhlhju_
ihemq_dgukb\_ jh®&PS, ih"dexq_ggdf ZgZeh]hRMc
jZ"bhklzgpBh ghi_j ~"Zlke "mxsbBZggu f_ klh
jZkklhy,glkdhjhklbwgnhjfZpbRk ih]h”® b khh[s_gby
VertexStandard ZdIb\ghh~” _j b\Zwllhgh\h\\_~ glb fu



ij_"klz\belZlb\gyZ*"bhklZghbjiko¥¥WX-8 bfh[bevgu _
ljZgkb\ HTM-350,\ dhlhjulof xlkwlmmgdpbb
Ex[bl_evkidbywey lijydjZkgoh[[bdhlhjhha\hey |
gZfk\yau\ZlkklyfhsvyZ~bh\hAgZgbhiuldhlhjufu
ithemqgZaZdgbfZglkvboh[[[bihal\heygdfi\g_klk\hddez”
gZleZ]im[s_kl\Zhevah\Zlj£&bbhklZgpkbc*"dgZoh ylky
1Zf ]~ g _h[oh~thflh ki_glkhyawvjZchgdbkljz*Z\rbb
klbobcgulo "klI\bclZdbodZdg_ 7~Z\g dZIZkljhnbqg_kdh _
a_fe ljyk \gbihgbbz  kebh\] " dhHnjZkljmdbmjZ
jZajmr_guhffmgbdzZpBbbhihevah\Zh]mbh|[_ ki_qgblv
k\yvag_h[oh”bfmxiZk glygbihfhgv\hkklZgh\e_ gbb
\Z ghjZ[hlu

< VertexStandard,fu klj_ fbfkyg klbZ guddez\W“jzZa\blb _
ex[bl_evkdddhklZgpbc

VERTEX STANDARD CO., LTD www.vxstd.com



