VHF1000_EME

eb104.ru™

PykoBoaCcTBO nonb3oBaTens

TpaH3uCMoOpPHbLIU JTUHEUHbIU
YKB 144-148 Meay,
ycunumesnb mowHocmu 1000 Bm
VHF1000 _EME

Coenarno ¢ Poccuu ebl104.ru



BBenenne

VHF1000_EME

IIepen HauanoOM KMCHOIB30BAaHUS YCUIIUTENS MOILIHOCTA BHUMATEIIBHO O3HAKOMBTECH C
HACTOSIIEH MHCTPYKIUEN U IPYrol JOKYMEHTAIMEH, TOCTABIsIEMOM C BalllUM YCHUJIMTENIEM. JTO
MIO3BOJIUT BaM CHU3UTH PUCK BBIXOJA U3 CTPOS JaHHOI'O U3JEIHS.

Tpansuctopuelii JmHeWHbIW YKB ycunurTens MOIIHOCTH, NpeqHAa3HAYEHHBIA IS
HKCIUTyaTalllu C JFOOUTEIBCKUMU PAAUOCTAaHIUAMU. OTINYNUTEIbHBIE 0COOEHHOCTH YCHIIUTES:

YVVVYVYYY

MT'HOBEHHAsi TOTOBHOCTb K KCIUTyaTalllH;
KOMITaKTHBIM pa3zmep, HeOObIIOM Bec;

OTCYTCTBUE HEOOXOAUMOCTH 3aMEHbI KOMIIOHEHTOB B CBSI3U C M3HOCOM;
MOBBIIIEHHBIN CPOK CITYKOBI;

OTCYTCTBHUE BBICOKOTO HAIPSKEHHSI B BHICOKOYACTOTHOM YacTH;
BO3MOXXHOCTH aBTOMATH3aIMH1 TPOLECCA YIPABICHHUSL.

Mepbl NPeIOCTOPOKHOCTH MPH IKCILTYyaTAIINH

Jis npaBUIIbHO paboThl YCHIIUTENs MOILIHOCTH, HEOOXOIUMO COOJI0aTh HEKOTOPHIE
Mepbl IPEAOCTOPOKHOCTH:

>
>

3arperacTcs OKCILTyaTalusa YCUIIUTCIIA oe3 HaJJIeKanei CHUCTCMBbI
OJICKTPOTCXHHUYCCKOT'O 3a3€MIICHU A,

o BO3MOYXHOCTH OpraHHu3yHTe pagoOTEXHUIECKOe 3a3eMJICHHE
pauoIepeaolero ycTpoicTBa, 4To 006ecneyuT MakCUManbHO 3(P(EeKTUBHYIO
U CTaOMIIbHYIO paboTy BCero o0Opya0BaHuUs JOOUTEIBCKON CTaHIIUU, TIO3BOJIUT
CHM3HTb YPOBEHb BO3MOXKHBIX 1ToMex U BU HaBOJOK;

pU HEOAHOKPATHOM cpabaThIBaHUU CHCTEM 3alllUThl YCUIUTEINs, HEOOXOIUMO
NPEeKpaTUTh paboTy yCWIWTENsl [0 YCTpPaHEHHS TMPUYUH aBapUIHOTO
BBIKIIIOYCHUSI. MHOXKECTBCHHEBIE Cpa6aTLIBaHI/I}I CHUCTCM 3alllUThblI MOT'YT BBIBCCTHU
u3 ctpod poporocrosimue LDMOS Ttpan3uctopsi;

HE HOHyCKaﬁTe naacHusA, MEXaHH4YCCKOI'O BOSI[GIZCTBI/ISI Ha KOpIIyC H3OCIuA,
nomnaganvsg BHYTPb HOCTOPOHHUX IMPEAMETOB — 3TO MOXKET IMPUBECTHU K BBIXOAY
N3 CTPOA SJICKTPOHHBIX KOMIIOHCHTOB YCUJINTCIIA MOIIHOCTH .

HE HOHYCKaﬁTe SKCITyaTalluu YCHUJIMTCIIA MOIIHOCTU CO CHATBIMH KPBIIIKAMUA
KOpITyca BO M30€KaHUs MeperpeBa yCTPONCTBA. OTcyTCTBI/Ie KPbIIICK
HapymaeTr CuCTeMmy oXJIaXKAeHu!

OnacHOCTb MOPaXKEHUS ANEKTPUIECKUM TOKOM MIPUCYTCTBYET MPU
HEHaJUIeXKAaIeM COCTOSIHUU Kabemst nutanus. [1pu nepBoii ycTaHOBKE U PU
JaTbHEHIICH SKCTUTyaTalluy TIIATEILHO MPOBepsiTe Kadenb nutaHus. [lopess
N30JA0UH, TPCHIUHBI, OT'OJICHHBIC TPOBOAA HEAOITYCTUMBI. He HOHYCKaﬁTe
pPEe3KOro u3JiomMa Kabess, He

KIIaAUTC Ha HCTO TAXKCIIBIC IPCAMCTHI.

He Bcrapmalite NOCTOPOHHUC MPECAMCTBI B BEHTHJIINUOHHBIC OTBEPCTUA
YCHIIUTCIIA — OHU MOT'YT KOCHYTBLCA 3JICMCHTOB CXCMbI HAXOIANIUXCA 1O/
BBICOKHUM HAIIPSAKCHUCM. He IIOHyCKafITe nomaganuvsg BOAbI BHYTPb YCHUIIUTCIIA.
BOI[a QJICKTPOITPOBO/IHA. HeCO6J'IIOI[eHI/Ie OTHX IIPaBUJI MOKET IIPUBCCTHU HE
TOJIBKO K IMMTOPAXXCHHUIO TOKOM, HO U K TOBPCKACHUIO JOPOTOCTOAIINX yacTen
YCHIIUTCIIA MOIIHOCTH.
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> [Tpu moxxirouernn BY kabeins k BeIxomHOMY/BbIXoqHOMY BU paszbemy
YCHIIUTEIS CIEUTE, YTOOBI pa3beM ObLT HaBUHYEH 10 KoHIa. CoctosHue BU
Kabesst JOJKHO ObITh HajuiexkamuM. OcoOeHHO TIIATEIbHO CIETUTE 3a
KaueCTBOM COCJIMHCHHUS BHEIITHETO MPOBOJIHUKA KaOes (OIUIeTKH, Todpa-
TPYOKH) ¢ KOPITyCOM KabeIbHOro pa3beMa, Kak CO CTOPOHbBI YCUIIUTES, TaK U CO
CTOPOHBI HAarpy3KH.

Texnnueckas moaep:Rka

JIro0ast TexHUUeCKasl MOEPIKKA IPENOCTaBIIETCs OECIUIATHO U MOKU3HEHHO
o agpecy eb104@yandex.ru. IIpu oOpamiennn yka3plBaiiTe: TUIl YCUIIMTENS, 3aBOJCKON HOMED,
nary npuoOpeTeHust (COAEP>KUTCS B TapaHTHUIHOM TaJIOHE).

IIpaBa u3roroBuTeIst
N3roroButens ocTaBiseT 3a COOO MPaBO BHOCUTH JIFOObIC H3MEHEHUS B KOHCTPYKITHIO
YCHJIUTENEH MOIIHOCTH 0€e3 coracoBaHus U 0e3 MpeBapUTEIbHOIO IPEAYIPEKICHUSI.
N3roroButens ocTaBiseT 3a COOOM MPaBo HE OTOOPaKATh B MOIH30BATEIHCKOM
JOKYMEHTAIIMH, B TOM YHCJIE B HACTOSIILIEH HHCTPYKIIUU, U3MEHEHUS B KOHCTPYKIIMH YCHIIUTEIeH
HC BJIMAIOINWEC HA UX IIPUMCHCHHC.
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q)yHKI.[I/IOHaJIbHLIe 0CO0EHHOCTH YCHIUTEIA MOIITHOCTH

BcerpoeHHbIE TOTEHIMOMETPBI B CXEME 3alUTBl U CXEME YINPaBJICHUs HAMPSHKEHUEM
BIAS ycraHoBieHbl B KOPPEKTHOE TMOJOKEHHE BO BpeMsi HACTPONKM U TECTUPOBAHUS
obopynoBanusi. CaMONPOU3BOJIILHO U3MEHEHHUE MOJOKEHUSI ITHX MOTEHIIMOMETPOB MPUBENET K
HE0OXOJMMOCTH MOBTOPHOM HACTPOMKHU YCHIIUTENS C MCIONIb30BAHUEM TOUHBIX U3MEPUTEIbHBIX
puOOpPOB.

[lepen HauanoM HKCIUTyaTallMd YCWJIMTENS MOIIHOCTH HEOOXOAMMO MOIKIIOYUTh
skBHUBaNIeHT Harpy3ku 50 Om, 1000 BT unu cornacoBaHHYI0 aHTEHHY K BBIXOAHOMY AHTEHHOMY
pazpemy. Pabora ycuiurenss 6e3 Harpy3kd HETaTMBHO BIUsieT Ha palOory BbIxogHbix BY
TPaH3UCTOPOB.

Jns nonyyenus BeixongHoi MomHOcTH 1000 BT ypoBeHb BXOAHOW MOUTHOCTH JIOJIKEH
cocTaBiATh He 6osee SOBT.

Pabora ycunurens paccumtaHa Ha umnenanc 50 Owm. Ecnu anTeHHo-(unepHbie
yCTpoOcTBa cornacoBanbl Ha comnportusieHne 50 Om, a KCB Ha Bcex pabouux auama3oHax He
npeBblmaeT 3HadeHue 1.5:1, To pabora ycunuTens BO3MOXKHA 0e€3 JIOMOIHUTEIHHOIO
comtacoBanud. Ecnmu KCB mnpesslmaer 3Hadenue 1.5:1, TO pekoOMEHIyeTCs HCIIOJIB30BaAHUE
JIOTIOJIHUTENIBHBIX COMIACYIOIINUX YCTPOUCTB.

Yeunutens paccuutaH Ha pabory B nudpoBom pexxkume EME ¢ nukimom mpuema-
nepenadn 60 cek. 3a cueT yBEJIMYEHHOTO paiuaropa, KOpIyca v IOMOJTHUTEILHOTO OXJIaXKICHHUS.

B BeIXOgHOM Kackaze ycunurens MomHocT pumeHeH LDMOS Tpansucrop.

[IpuMeHeHne BEICOKOIMHEHHOTO TpaH3ucTopa Mmo3Boiuio noxyuuts IMD3-30 dbC.

[Tporiecc koMMyTaluu MpHeMa-nepesadu B ycuiuTeae 00ecreunBaoT pese, KOTOPbIMU
ynpasnsieT LUppoBoil cexkBeHCOp Ha Mukporpoueccope TINY13A, koropslii Mmo3BONsSET
ynpasisTe BHeIHUM LNA, a Takxke ynpasisaTe TpancusepoM 1o komane TX INHBIT.

Yeunurenb MOIIHOCTH CHAaOXEH CIEIHUaTbHBIMH  BBICOKOCKOPOCTHBIMHU CXEMaMHU
3amuThl. Hampumep, OT NpeBbIIEHHS BBIXOJHOM MOIIHOCTH, BbIcOkoro 3HaueHus KCB B
AQHTCHHE, NPEBBILIECHUS TOKA CTOKOB BBIXOIHBIX TPAH3UCTOPOB U IIEpErpesa.

Jl1s KOHTpOJsT pabourx MapamMeTpoB YCHIIUTENSI MOIIHOCTH HCHONB3yeTcs UuppoBoe
U3MEPUTENIFHOE YCTPOWCTBO, Ha KOTOPOM OTOOpa)kaeTcs ypPOBEHb BBIXOAHOM MOIIHOCTH U
BennunHa KCB.

XapakTepuCTUKH YCHJIUTEIS] MOIIHOCTH

Jnanazon gactoT

Buabl uznyuenus

Bxonnas MOIHOCTE

BrixogHass MOITHOCTD
Maxkcumainsabsiii KCB B anTeHHE
Hamnpsixenue nutanus

Tox moTpeOneHus

Bxonnoit umneganc

BrixogHol nmMnenanc
BxoHbIe/BBIXOAHBIE Pa3bEMBI
Cxema ycHiuTenst

TpaH3UCTOP BBIXOJHOTO Kackaja
Pa3mepsl - m1x Bx T (MM)

Bec (1p.)

144-148 MI'p

SSB, CW, DIGI, RTTY, FT8, EME
50 Bt

1000BT ipu 53,7B

1.5:1

+30 ... +53B

26A MakcUMalbHO

50 OM (HeCUMMETPUYHBII)
50 OM (HeCUMMETPHUYHBII)
UHF SO-239/ N-type
JIByXTaKTHasl, kinacc AB
LDMOS

340x280x180(B)

7100
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Komniekranus:
KB ycunuresnb MOIHOCTH 1 mT.
Knemma muranns 2 MIT.
Pa3bvem 25 pin ¢ koprycom | mr.
PykoBOACTBO MOJIH30BATES 1 mT.
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Onucanue nepenHeil naHeau

ON
Protector
O o g O o—<JJ
2
3 4 5 6 i OFF

LINEAR AMPLIFIER ——

N

SNk W

KHaBHIHHBIﬁ nepeKJnoanenL BKJIIFOUCHU A 158 OTKJIFOUCHU A IINTAHUA YCI/IJ'II/ITeJ'ISI
MOII[HOCTH.

udposoit wungukatop MomHoctH, KCB, Temneparypsl U HUHAMKAUs padbOThI
BEHTHJISITOPA.

3eseHbli CBETOINO — MHAYLUPYET PEXHUM Mepeauu.

NupukaTop 3amThl 10 MPEBBILICHUIO TOKA

Nupaukarop 3amutsl 1o npessinieHno KCB

Nupukarop 3auThl IO MPEBBIICHUI0 MAKCUMAIbHO JOMYCTUMOW BBIXOJIHOU
MOIIHOCTH

BeIkTrounTe M CHOBA BKITIOYHTE YCHIUTEIb I COPOCa CXEMBI 3aIUTHI.

Coenano ¢ Poccuu ebl104.ru
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Onucanue 3aaHel MaHeJIu

\ / IN

/ —~

\ /
/ \
\ / \\\
\ \ o | e}
N k/
o o o o control

O L

OUT - BY pazbeM 17151 TOAKITIOYEHUS] AHTECHHBI.

CONTROL — pazbem ains nonauu curnana PTT.

IN — pa3bem A1 MOAKITIOUEHUS KOAKCUATBHOTO Ka0esist OT TpaHCHBEPA.
53V — pa3zbeM 1 NOAKIIOYEHUS UCTOYHMKA nuTanus 30-53B.

IHonkarouenune kadesist ynpapiaeHHs
Ha3naueHune BBIBOIOB pa3beMa yIpaBIICHHUS:

Kontakt Ilenb

5 LNA control

17 TX TX INHBIT

15 PTT, noakiiroueHre Ha KOPITYC BKIKOYAET PEXKUM IEpeiadn
24 GND, o01uii mpoBoI.

IMoakIr04eHne yCHIUTEJIs1 MOLHOCTH K NepeawineMy yCTpoicTBY (TpaHCUBepY)

15 pin (PTT)

control 53V

PTT (SEND, TX GND, nepedaya) ()

25 pin GND (3emns,

Tun pa3bema sasucum om modens mpaxcugepa, CM. UHCIMPYKYUIO.

RF OUT (AHT) IN outT AHTeHHa

Tparcusep Yeunumens mowHocmu

KoakcuanbHbil kabenb

Coenano ¢ Poccuu ebl104.ru
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CxeMBbI 3alUTBI YCWJIMTEIA MOIITHOCTH

1. 3ammTa oT meperpesna.

B cnydae mnpeBbilieHUs TeMIepaTypbl Kopiyca TpaH3ucTopa Oomee yem +65C,
MPOU30MIET cpabaThIBaHUE OMMETATUIMUECKOTO TEPMUYECKOTO TEPEKITIOYaTeNsl, HaXOASAIIeT0Cs
Ha KOpIyce TpaH3UCTOpa U Nepeiaya CTAaHOBUTCSI HEBO3MOXHOM, BIUIOTh IO €r0 OCTBIBAHUS 10
+50C.

2. 3amuTa OT NpeBbIIIEHUS MAKCUMAJIbHOM 10NMYCTUMOI BHIXOHOM MOIIHOCTH.

Ecnu ypoBeHb BBIXOJAHOW MOIIHOCTH MPEBBICUT JTOMYCTUMBIA MOPOL, MPOU30MAET
cpabarbIBaHWE 3aIUTHI, OTKIIFOYAIOMICH OT BBIXOIHBIX TPAaH3UCTOPOB muTaHue. Ha mepemHeit
naHenu 3aropaetcs ceeroauos P. Jlns cOpoca 3aiuThl HEOOXOAUMO UCTOUHUK MTUTAHUSI.

3. 3amuTa ot Bhicokoro KCB.

Ecim KCB B Harpy3ke mpeBbicHT 3HadeHWH 1.5:1, TO mpowm3zoiifer cpabarbiBaHWE
cuctembl 3amuThl. Ha mepemneit manenu 3aropaetcst cBetoamon SWR. Jlns cOpoca 3amuTsl
HEO0OXOIMMO BBIKITIOUUTH TUTaHuE. B cioydae cpaGaThiBaHMS 3aIIUTHI, PEKOMEHIYEM MTPOBEPHUTH
KCB aHTeHHEI.

4. 3ammTa OT NpeBbIIEHUSI MAKCUMAJIBLHO J0MYCTUMOIO0 TOKA.

Ecnu BenmnumHa TOKa BBIXOAHBIX TPAH3UCTOPOB IPEBBICUT JIONMYCTHUMBIA IOPOT,
MPOU30IIeT cpabaThIBaHUE 3aIMThI, OTKIIOYAOIIEH OT BBIXOIHBIX TPAH3UCTOPOB MHUTaHue. Ha
nepenHe maHenu 3aropaetcs cBeromuon I. Jlms cOpoca 3amuThl HEOOXOIWMO BBIKIIIOUUTH
IMUTaHUE.

Coenarno ¢ Poccuu ebl104.ru
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\/ VHF power amplifier 1000W output 144-148 MHz MRF1K50 input power 50W

INPUT 53.7V 30A

FAN

Voltage regulator 53-13,8V

DC power switch

TIP142

o = T
_— WDI j2K2 200 Im 0
Im
15v 25pin
cooling intensity control Protection F F LCD power wnl] —circuit
—: 3
gL BTS50085 SWR meter -
i 13
5 | LNA Control
—6
OUT 53V —7
13.8V —8
—1
—10
—1
—12
—13
—14
5| PIT |
TRANSCEIVER —
17 [TX INHBIT|
— 18
PA INPUT 50W 5 BIAS It
_ = —20
L =z g —
© 22
25¢g | PA |+ LPF TX-RX s
o= 2 INPUT 5W —
7% . 13.8V _Blow
PTT 3 CONTROL
BIAS PA INPUT ‘ r L
‘ +
Tipe2r 0706V
10 100V I 51V | |10k BIAS
= = 1c2
I 0 st T 1 TX INHBIT
100k =
q 4 2 =
1N4007 4 3
25C1815 } %i A J:m 4 PA INPUT
= 2 —_— o JT__ ATTINY13A A
1N4007 = =
PTT - = PA
’ 13.8V
KSD301 60C
| temperature protection PTT OUT
LNA Control

PTT input I

PTT OUT LNA Control

PA INPUT relay I

1 ]

BIAS TX INHBIT

each interval is 50 milliseconds
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\/PA 144-148 MHz 1000W output

._v_E ouTPUT
L;

c13

c1a =

c13

c1a =

input 5W output 1000W )
DO +53V

\/ Directional coupler bridge

R4 R1
51 51
VD1

1N5\;??SZ SZ1N5711
& | [
/I — T —

1oooI Iooo 10001 Iooo
Y Y

‘%Low pass filter 144-148 MHz

Input L4 L2 L3 s Qutput
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Smart High Current DC Switch with protection triggers for power amplifiers
(SWR, the current, maximum output power)

+VDS IN from 30-58V power supply

C16 C15 |

+|c14

2.7uF 10x100V

I

RE Torswplorspp &
T % +VDS OUT to PA
BTS660P _[ce _Jcr0
_To.1 smp[o.1 smp

R10

1k
ID to meter

R5
—L_t
L op1 5° e
REF gy 9 3 :EJUF 22K 25C1815
R1 — | vs1
0.01 VS2 BT149G |vs3
FWD R4 Qﬁ( L 14 VD4 \|/BT149G BT149G6 \|
10K _[c2 8| 112 A%T—/__ 1
0.01 cs ) g8 12
I Ry e I
- 200
| L LCD panel
LCD panel i
"
d fo.1

1 T T
10‘(“%61 N\ rea —|E1\‘§Zred —|a,\‘

BIAS

10k

L

13.8V
X —|710 25 tantalum

V' VHF 144-148 MHz TX-RX unit (PTT board)

PA OUT

TRA2 L-12VDC-S-Z

LPF

TRX

T 1N4001
4

K2

PA INPUT

TRA2 [-12VDC-S-2]_ 01

+12V

BIAS
12K
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TumnoBas cxema BKitoueHus BHemHero LNA (He BKiItoueHa B yCHIMTEIb MOITHOCTH)

LNA CONTROL

25 pin

cont circuit
—1
—12
—13
— 4
] TiP142
5 | LNA Control
T +50V oy +24V LNA
el i
iy 7
—° 2.2k
—110
—1
—
—13
—114 .l
] LN 2qv 1w
_112 PTT _o/l -
—{17 [TX INHBIT|—= TIP122
—118 transiver .
—19
—2
—n
—22
— 1
] _GND [
—125
CONTROL
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TAPAHTHUIHBIE OBS3ATEJIBCTBA

B coorBeTrcTBMHM ¢ JACUCTBYIOIIMM 3aKOHOAATEIBCTBOM HACTOSIIME TaPAHTUHHBIE
o0s13aTeNbCTBA PACIIPOCTPAHAIOTCS TOJNBKO HA M3JENHA, MCIOJIb3yeMble MCKIIOUUTENFHO B
JUYHBIX (OBITOBBIX) LEJIAX, HE CBA3AHHBIX C U3BJICUEHUEM NPUOBLIH.

[Tponaser; rapanTupyer 0€30TKa3Hyl0 paboTy MpHOOpeTeHHOHN amnmaparypbl B TEUEHUE
YCTaHOBJIEHHOTO CO JHSA NPOJaXH TapaHTUHHOro cpoka 1 (oAMH) ToA MpH YCIOBUM €€
MIPaBUJIBHOM  OKCIUIyaTallMd M COXPAaHEHUM TAPAHTUWHOM  LEJOCTHOCTH. [ 'apaHTus
PacIpoCTpaHSIETCs HA BCE U3JIEINE, BKIIFOYasi TPAH3UCTOPBI BBIXOJHOTO KacKaja.

B ciydyae mnosiBieHUs HEHUCIIPABHOCTH YCUJIMTENS B TEUYEHHE TapaHTUIHOIO CpOKa
MIPOU3BOAMTCS €ro OecIIaTHBIN PEMOHT, a MPU HEBO3MOXHOCTHU BBIMOJIHEHUS PEMOHTA WIH €ro
nponopKkuTeNnbHoCcTH 60ee 30 pabounx aHEH - 3aMeHa YCUITUTENSL.

[Tpu oOpareHny KIMEHTa Ui BHIIIOJTHEHHS TapaHTUIHOTO pEMOHTA JI0CTaBKa 10 MEeCcTa
PEMOHTa U 0OPAaTHO OCYILIECTBISAETCS 3a CUET MPOU3BOAUTEIS.

B Tteuenue 3-x paGounx nHEH MPOU3BOAUTCS MEPBUYHAS TUATHOCTUKA HEMCIIPABHOCTEN
U KJIIMEHTY COOOIIAaeTCs MPUMEPHBIN CPOK OKOHYAHUSI PEMOHTA.

IIponasen BIpaBe OTKa3aTh B FapaHTUHHOM PEMOHTE U NPEKPATUTH FapAaHTUNHBIA CPOK
B CJIEIYIOIINX CIydasx:
» BCKpBITHE KOpITyCca WM BHECEHUE U3MEHEHHH B AIEKTPUUECKYIO CXEMY;
» MEXaHWYECKHE MOBPEXKICHHS KOPITYCa M DIIEMEHTOB YCTPOWCTBA;
» HapyUICHUH LEIOCTHOCTH rApaHTUIHOM TIOMOBI.

I"apanTHs He pacnipocTpaHseTcs Ha yiepO B pe3yibrare:

- CIIy4allHOTO WJIM HAMEPEHHOIO MOIAaJaHWsl WHOPOJHBIX IPEIMETOB, BEIIECTB, KUIKOCTEH BO
BHYTPEHHUE YacTH H3/eNusl, PEMOHTA, MPOU3BEIEHHOTO HE YIMOJHOMOYEHHBIMM JIMLIAMU WIIU
OpraHU3aLMSIMH.

Hactosimue rapaHTHiiHBIE 00s3aT€NbCTBA HE YIIEMIISIOT 3aKOHHBIX TIpaB CTOPOH,
MPEAOCTABICHHBIX UM JICHCTBYIOIIUM 3aKOHOAATEIbCTBOM PO.

OTMeTKM 0 TapaHTHWHOM PEMOHTE:

Mogens CepuiiHblil HOMEP Hara npogaxu
VHF1000_ EME 05 30 23 25 nrons 2025 rona

OTMETKH O TapaHTUHHOM PEMOHTE:

2. Boponesc
mein. +7909-212-41-13 (omoen no pabome c Kiuenmamu)
e-mail: eb104@yandex.ru
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