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| MHorokaHanbHbie reHepatopsl curianos AnaPico 40 My,

Il Kputepuu Bbibopa reHepaTtopos ans ¢a30BO-KOrepeHTHOM CUCTEMbI
[l MpuHUMNBEI NocTpoeHUe $a30BO-KOrepPEHTHBIX CUCTEMDI
IV MpumeHeHne PasoBo-korepeHTHbIX CUCTEM

V  3akasumku pewennit AnaPico




O KOMMNAHWN

Ana|pjco

B3 of Switzerland

Anapico — LLIBeMuapckas KomnaHusa co WTabkeapTupol B ropoae Liropux. 3aech, B cepaue Lselinapuuy,
COCpPeaoTOYEHbl AMBU3MOHbI Pa3pPaboTYMKOB U MPON3BOACTBEHHbIE NIOLLAAN KOMNAHUK, YTO NO3BONSET
[061BaTbCA BbICOYANLLErO KayecTBa NPOAYKLMM U 3HAYUTENIbHOTO CHUMKEHMA CPOKOB Ha NPOU3BOACTBO

annapaTypbl.

000 «AHaluko PYC» - odnumanbHbIi npeactasmutens Anapico B Poccun.

HALIW MPENMMYLLIECTBA

LLiBeiuapckmit nponssoamTenb obopyaoBaHuA
High-End knacca, npon3BoacTBo 1 pa3paboTka
NMOMIHOCTbIO cocpeaoToyeHbl B LLUBenuapuu.
3akoHogaTenbcTBo LUBeluapun He TpebyeT
odopmneHnA cepTUPMKATa KOHEYHOTO
nonb3oBaTena Ha npoayKkuuio AnaPico ltd,

YTO MPAKTUYECKM UCKNOYAET SKCMOPTHbIE
orpaHMYeHMA Ha NocTaBky obopyanoBaHuA B PO.
CpeaHue cpoku noctaBkn obopyanosaHue B PP

C MOMeHTa pa3MelleHunA 3aKasa 3-5 Hegenb,

Ha 60/IbLUIMHCTBO NO3ULMIA BO3MOXKHO 3aKa3aTb
YCKOPEHHYH AOCTABKY OT 2-X HeAeNlb C MOMEHTa
pa3meLLeHuMA 3aKasa.

lapaHTMPOBaHHAA 3aLmMTa OT 3aMMCK B NaMATb
YCTPOICTBA pe3ynbTaToB U3MEPEHUM UK Nt06OoM
apyrov nHdopmaumn. Umetotca opuumanbHble
OOKYMEeHTbI OT Npon3BoauTens, obpaiiaeTecs nNo
agpecy sales@anapico-russia.com

CepBUCHbIN LLeHTP No peMoHTy obopyaoBaHuUA

B MockBe u gpyrux ropogax Poccuu. Hto
no3Bo/IAET NPOBOAUTbL raPaHTUIAHOE M NOCT-
rapaHTuimHoe obcnykunsaHume. JInbo fOOCHACTUTL
nNpunbopblI HOBbIMM ONUMUAMM.

TexHunyeckas noaneprkka B PP, B cnyyae
CNIOXKHbIX BONPOCOB B TeyeHue 1 Heaenm
TEXHMYECKan NoaneprKKa n3 opuca B LLsenuapum
HanpAmyto oT pa3paboTymKa cucTembl Uan

TEXHUYECKOro cneuunanncta. Kak n3BectHo, HUKTO
APYrov He 3HaeT 060pyAOBaHME NyyLlEe, YEM
npoussoAuTeNs.

BO3MOXKHOCTb KacTOMM3auum NPOAYKLMMU

no T3 3aKa34mKa, B TOM Yncae gopaboTka
nporpammHoro obecneyeHus.

00O «AHallnko PYC» rapaHTupyet

KauyecTBO M3MepPEHUI CBOMM 3aKa3uMKam,
NO3TOMYy NPOBOAUT Bble3gHble U3MepeHUs

“ NpeaocTaBnseT B 4eMO-N0/1b30BaHME
obopyposaHune AnaPico cpokom OT ABYyX Heaenb.
Trade-In, Nno ncTeyeHnMn onpeseneHHOro cCpoKa
ncnonb3oBaHUA obopyaoBaHne AnaPico moxet
HbITb 3a4TEHO B CTOMMOCTb NprobpeTeHuns
HoBoro o60opyao0BaHUA. YTO NO3BONIUT COKPATUTL
6ro4KeT Ha MHBECTUPOBAHNE B 0OHOBNEHUA
napka obopyaoBaHuA.

Mporpamma AnaPico Selection: o6opyaoBaHue,
KoTopoe 6bl/10 UCNONb30BAHO paHee Ha
npowussoacTae B LLBeliuapum cpokom ot 1 roga m
6onee, npolwealiee KOMMNAEKCHYO AUArHOCTUKY
y NPOU3BOAMUTENA C BbIAAHHOE rapaHTuen ot 1
roga. NpenmyLLecTso No ueHe oTHOCUTENIbHO
HoBoro obopyaosaHuAa AnaPico 30-60%.

Ha Bce o6opyaoBaHne kKomnaHum Anapico
pacnpocTpaHAaeTca 5-netHAA rapaHTua uam 3 roga
ONUMOHA/bHO.



|. MHorokaHanbHbie renepatopsl curHanos AnaPico 40 My

AnaPico MHorokaHanbHble $a30BO-KOrepeHTHbIEe
reHepaTopbl cMrHanos cepmun MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40 po 40 Ty, oT 4-x 1
6onee He3aBUCUMbIX KOFrepPEeHTHbIX KaHa/0B.

1.

[Ownana3oH paboumx yactoT o1 100 Kl'y, 8o 6, 12,
20,33 n 40Ty,

Konnuectso KaHanos B npubope 2-4 KaHana,

C BO3MOXKHOCTbIO 06begMHEHUs Moayneln ana
cuctem B 60 1 6onee KaHanoB

JNlyywasn B Knacce merKaHabHaA ¢a3oBan
KOrepeHTHOCTb 3 MpA, MexKAy KaHanamm n 5 mapg,
MeXAY CUHXPOHU30BAHHbIM MOAYNAMM

N

BblcOKasA BbIXoAHaA MOLLHOCTb MO BCEM
AManasoHe YyacToT

CBepxHU3KKMI Ga30BbIN LLIYM FeHepPaToOpPOB,

1Ty -144 pbH/y,

CKOpOCTb NepecTpomKM 4acToTbl 25 MKC BO BCeM
AManasoHe YyacToT

MerKkaHanbHasa nsonauma 90 ab

AM, UM, &M, JTYM, UM moaynauma
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1: TexHn4eckme xapaktepmctmkn AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

Tabnunua 1: TexHUYECKME XapaKTEPUCTUKM MHOTOKaHaNbHbIX pa30BO KOrepeHTHbIX reHepaTtopos AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

Yucno KaHanos
reHepatopa

2,3 nnn 4 B 3aBUCUMOCTU
OT Mogenun

Bo3mMOXHOCTb
ob6bepeHunA reHepaTopos

HeorpaHMyeHHO, KOrepeHTHOCTb

5 mpag

[AunanasoH paboumnx
yacrToT, AnAa mogenei
MCSG6

300 Kly, o 6 My,

MCSG12 300 Kkly go 12 My,
MCSG20 300 Kkly po 20 My,
MCSG33 300 Kkly po 33 My,
MCSG40 300 Kkly po 40 My,
PaspelweHune 0.001 Iy,

CKOpPOCTb NEpPeCcTPoKu
YacToTbl

500 MKc (cTaHAapTHO)
25 mKc (onuus FS)

YpoBeHb ¢pa3oBoro wyma
Ha 1 Iy Ha oTCcTpoliKe

10 lNy;: - 100 aBH/Ty,
1 Kkl -130 abH/Iy,
20 Klu: -145 aBbH/Ty,
100 Klu;: -150 aBH/Ty,

CybrapmoHuKu

<5y, -75 aBH (tvn.) / -70 aBH
5-20 Iy, -70 obH (Tun.) / -65 aobH
>20 Iy, -55 nbH
MexkaHanbHasn

usonAaumsa

<30y 90 ob

OT3 0Ty 806.50My 70 ob

> 6Ty, 60 nb

MexkaHanbHasn

CcTabunbHOCTb ¢pasbl

Mexay KaHanamm 3 mpag

Mexay toHUTamm 5 mpag
dasoKorepeHTHas

nepecTpoiika 4acToTbl

HecootseTcoume das 15 nc

Ha BbIXO4ax

Mogaynauum (onumusa MOD)

[OmnanasoH BbIXogHOM
MOLLHOCTH

[o 10 Mly,

OT1 10 Mly, go 6 My,
OT6 My a0 18 My,

OT 18 My, go 20 Iy,
OT120 My go 40 Iy,

O1-20 obm ao +20 abm
O1-20 obm ao +20 abm
OT1-20 go +23 pbm
O1-20 go +20 abm
OT1-20 go +18 nbm

UmnynbcHaa mopynaumua

[unanasoH BbIXoaHOM
moLHocTH, onuua PE4

Mogenn po 20 Iy,
Mogenn ot 33 Iy,

PaspelueHune ycTaHOBKM

UCcTOUHUK moaynauum BHYTpeHHMIN/BHelH
Bxopa anA BHewHewn T
amnAnTyabl

Bpems HapacTaHusa/ 10 He
cnaga

CooTHoLlEeHMe YpOBHEN,

(Tyn.)

<6.5 My 90 nb
>6.5 My go 18 My, 80 nb
>18 My, 75 nb
Bbi6bpockbl umnynbca 10%

BHYTpeHHUIA reHepaTop MMNYNbCOB

YactoTta nosTopeHuA

0.1y go 50 Ml

MMMY/IbCOB
CKBaXHOCTb OT1 1% pn0 99% c warom 1%
[eHepupoBaHue

MMMY/IbCHOM JoctynHo
nocneaoBaTeNIbHOCTH

LnpnHa umnynbcos

OT30HCH05C

0.001 pb
MOLLHOCTU
Tepmuueckuii gperid 0.015 ab/°C
MorpeLwHoCTb YCTAaHOBKU
ypoBHs (T1n)
<6 Iy, 0.25 ob
OT6IMTy 80 12.75 My, 0.3 nb
O112.75 Ty, oo 26 My, 0.3 nb
OT126 Iy, go 40 My, 0.4 nb
3awmra ot o6paTHOI
MOLLHOCTU
DC HanpsakeHne 4+10B
BY mouwHoCTb 26 pbm
FapmoHuKu,
MpyU MOLLHOCTU +5 ABbm
Ot 10 go 200 Mrw, -30 abH
OT1 200 MIy, oo 6 Iy, -40 pbH
OT16.5 My 0o 12.75 My, -35 pbH
OT112.75 Ty, o 20 Iy, -45 nbH
OT120 My o 40 Iy, -40 pbH

Konunyecteo wabnoHoB
nMmMmnynbCcos

OT 2 no 65536

TOYHOCTb YCTAHOBKM
nepuoga umnynbca

0.00005*T+3 Hc, rae T-nepuoa,

TOYHOCTb YCTAaHOBKM
LWNPUHbI UMNY/1bCa

0.00005*t+3 Hc,
rae T -WupruHa MMNyabea

HerapmoHuku,

npu oTtcTpoiike >10 KMy
<1.2 My
O11.2802.5TTY,
OT12.58051Ty
OT50MTy go 10 My,
OT10 My mo 20 Iy,
OT120 My mo 40 Iy,

-90 ABH (tun.) / -85 AbH
-92 ABH (Tun.) / -88 abH
-87 ABH (Tun.) / -82 nbH
-80 ABH (tun.) / -75 abH
-75 ABH (tun.) / -75 abH
-67 pbH

PaspelueHne yCTaHOBKM
LUMPUHBI UMNYAbCa

5 HC

JXunttep umnynbca

2 HC

MoNAPHOCTb MMMY/IbCOB

3apaeTca nonb3oBaTenem

AmnantyaHas mogynaums

MCTOYHUK MoaynaLmm

BHYTpeHHMM

rny6uHa moaynaumm

0% po 90%




TOYHOCTb YCTaHOBKM

Yxon, 4acToTbl ONOPHOTO

0.3*107(-6) 0.1*107(-6)

2% (Tvn.)
[EeBUALMM YACTOTbI reHepaTopa B rog, (onuus LN)
PaspeleHmne yctaHOBKM YX04, 4acToTbl B AeHb 0.5 mnpa. ponen
1% (Tvn.)
Aesraumnu Bpems nporpesa 5 MUH
HacroTa moaynaumm 0.1 Ty Ao 20 kI Bbixog, BHyTpeHHero 10 My, (onuma LN)
dopmat mogynunpytouLero e OMOPHOrOo reHepaTopa 100 My,
curnana BbIXoAHas MOLHOCTb 0 26w
YacroTHas moaynauum OMNOPHOro reHepaTopa
NcTouHnK moaynaumm BHYTpeHHUI BbixogHoe 50 Om
MaKcumanbHas 1.25 M a0 2.5 M (N=0.125) conpotnenexne
AeBMaLLMKM YacToTbl 2.5 Ty oo 5 Ny, (N=0.25) BHeLwHWI BXoA,
dopmyna N*200 Mry, 5 My go 10 My, (N=0.5) CUHXPOHM3aumu B 06xog 100 My,

fae, N <1.25 Iy (N=1)

10 My, go 20 M, (N=1)
20 My oo 40 My, (N=2)

OMOpPHOro reHepaTtopa

[MorpewHoCTb YCTaHOBKM
Aesuauum

0.5%

YactoTta moaynaumm

0.1 Ny, go 80 Ky,

dopmaTt moyAMpyroLWero

BHelwHMe Bxoabl
CUHXPOHM3aLMn
10 My

100 Ml

1 po 250 Mly, c warom 1 Mry,
(onmuma VREF)
3 [y, onuma (CLK IN port)

CuHyc
curHana
®dazoBasa moaynauma
MCTOYHMK moaynaumnm BHyTpeHHUI

Jesunauns dpasosom
MOAyNALNU

Ot 0 no 300*N pag
roe, N <1.25 Iy, (N=1)

1.25 My, go 2.5 My, (N=0.125)
2.5 Ty go 5 Ny, (N=0.25)
5Ty go 10 Iy, (N=0.5)

10 My go 20 My, (N=1)

20 My, ao 40 My, (N=2)

Bxog4 BHELHEro onopHoro

reHepartopa
10 Mly nan 1-250 MIy,
100 My,

OT1-5 abm o +10 gbm
+5 abm go +13 abm

ToyHOCTb 3axBaTa
4acToThI

10 Mly naum 1-250 MTly,
100 MIy,

+1.5%104(-6)
>100*107(-6)

MorpeLwHoCcTb yCTaHOBKM
AesBrauun

0.5%

YacToTa moaynaumm

0.1 Ny go 80 Kly,

BxogHoe conpotusieHne
BXO43a ONOPHOro
reHepartopa

50 Om

Cucrema 3anycka

MapameTpbl CBUNUPOBaAHUA

Twn 3anycka

HenpepblBHbIN, O4HOKPATHbIN
Nno cobbITUIO, OKOHHbIM,
cTpobupoBaHue

MapameTpbl YacroTa, MOLLHOCTb, pasa,
CBUMMUPOBAHMA Mo CrUCKY
Bpems wara 500 mkc go 19998c

25 mKc Ao 19998c (onuus FS aBa
CUHXP. KaHana)

50 mKc o 19998c (onuma FS

3 UK 4 cMHXp. KaHana)

MCTOYHMK 3anycKa

BHewHni,
no wuHe (USB, LAN)

Pexxnme 3anycka

HenpepbiBHbIN CBOOOAHBIN,
3anycK no cobbiTnto, cbpoc n
3anycK

3apeprKKa 3anycka

5 HC

TOYHOCTb YCTAHOBKM
3anycKa

10 HC

3afeprkKa BHeLHero
3anycka

50 Hc o 40 c (HacTpamBaeTca
nosib3oBaTtenem)

Bpema BbloepKKu 15 mkc 20 9999 ¢
Bpemsa oTkntoueHuna 15 mke po 9999 ¢
PaspeweHune no BpemeHn 5 Hc
3ageprkKa 3anycka 50 HC
B
pemsa nepexogHoro 15 MKe
npouecca
Mn
OrpeLHOCTb YCTaHOBKMU 5 he

TOYKU 3anycCKa

PaspelueHne yCTaHOBKM
3anycka

5 HC

YacTtoTbl ONOPHbIX FreHepaTopoB

Tpurrep no mogynto, N

1 po 255, BbINONHAETCA TONBLKO
Ha N-m cobbITUK

BHYTpeHHMe onopHble
reHepaTopbl

100 MTy, 10 MTy (onuma LN)

MonApHOCTb 3aMycKa

PocrT, cnag

TemnepatypHasa
CTabunbHOCTb
BHYTPEHHWX reHepaTopoB

+20 mapa.aonen




Tabnuua 2 UHPopmauma ana 3akasa

MNpoaykt/ JoctynHoe

OnucaHue
Onuusa KOZIMYECTBO KaHa/10B
MCSG6-2 2 MHOroKaHanbHbIl reHepaTop cuMrHanoB AnaPico, AMana3oH paboymx yactoT
MCSG6-3 3 o1 300 Kl 40 6 M, ¢pasosbii wym 1 MMy, -144 abH/Tu,
MCSG6-4 4 $a30-KorepeHTHbIe KaHasbl
MCSG12-2 2 MHoroKaHabHbIM reHepaTop curHasnoB AnaPico, AnanasoH paboymx yacToT
MCSG12-3 3 o1 300 KMy 4o 12.0 IMu, ¢asosbiit wym 1 My -144 abH/Tu,
MCSG12-4 4 $a3o-KorepeHTHbIe KaHa/ibl
MCSG20-2 2 MHOroKaHanbHbIl reHepaTop cuMrHanos AnaPico, AMana3oH paboymx YactoT
MCSG20-3 3 ot 300 Kl go 20 Iy, ¢pasosbiii wym 1 My, -144 aBH/Tu,
MCSG20-4 4 $a30B0O-KOrepeHTHble KaHasbl
MCSG33-2 2 MHOroKaHanbHbIl reHepaTop cuMrHanos AnaPico, gMana3oH paboymx yactoTt
MCSG33-3 3 ot 300 Ky o 33 My, dasosbii wym 1 My -144 abH/T,
MCSG33-4 4 $a30BO-KOrepeHTHble KaHasbl
MCSG40-2 2 MCSG40-ULN. MHorokaHanbHbIN reHepaTop curHanos AnaPico, guanasoH
MCSG40-3 3 paboumx yactot ot 300 Kl Ao 40 Ty, dpasosbit wym 1 MMy, -144 abH/Tu,
MCSG40-4 4 $a3o-KorepeHTHbIe KaHasbl.
MCSG-LN i Onumsa MCSG-LN ynbTpa-Hu3Kuin pasosbin wym ot 1 My go 1 KM,
Ha 1 KaHan
MCSG-PHS i Onuma MCSG-PHS ¢a3o-KorepeHTHOM nepecTpoKmn 4acToTbl
(1 onuus yctaHaBnMBaeTcsa Ha 1 KaHan)
MCSG-FS - Onuusa MCSG-FS cBepxbbicTpan nepecTpoiika 4acToTbl, Ha 1 KaHan.
MCSG-MOD MCSG-MOD Onums ycTaHOBKA aHaN0roBoM MoaynaLmnu.

(1 onumsa yctaHaBamBaeTca Ha 1 KaHan)

MSG6-PE4, MCSG12-PE4
MCSG20-PE4, MCSG33-PE4 -
MCSG40-PE4

MCSG6-PE4 Onuma aneKTPOHHbIN LWAroBblii aTTeHtoaTop, Ao -80 Abm

MCSG-GPIB -

MCSG-GPIB yctaHoBKa GPIB nHTepdeiica

BO3MOKHOCTb paclumMpeHune rapaHTum
[o 4-x net
[o 5-Tn net

[NoHsaTHe ba30BOI KOrepeHTHOCTH, YTO TaKOoE?

Kak nameputb M noareepamtb?

KorepeHTHOCTb CUrHaNOB: 080 CU2HAA HA3bIBAOMCA
KO2epeHMHbIMU ec/1U OHU UMeom MoCMOSHHYH
pa3HocmMe a3 80 spemeHu.

JlaHHoe onpedeneHue aengemcsa 6a308biM 014
KO2epeHmMHOoCMu CU2Has108, HO HEAOCMAMOYHbIM,
Ymobbl cyUMameo 2eHepamop cu2Has108
Ko2epeHMHbIM.

leHepaTop KOrepeHTHbIX CUrHANO0B: (ha3080-
KO2epeHMmMHbIM 2eHepamopom Ha3blisaemcs
ycmpolicmeo, y Komopozo cobnodaromcs
coomHoweHue mexdy ¢asoli onopHo20 eeHepamopa u
CU2HA0M Ha 8bixode ycmpolicmaa.

Mpw 3TOM Ba*KHO OTMETUTb, Hain4Yme obLLero
OMNOPHOro reHepaTopa y ABYX YCTPOWCTB He ABAAeTCA
[OCTAaTOYHbIM YC/IOBMEM, YTODbI CYMTATb reHepaTopbl
$a30BO- KOrepPEeHTHbIMMU.

Kpome TOro, Hy*kKHO BHMMATE/IbHO PAaCCMOTPETbL BONPOC

KaK 40/T0 CUTHANbl HA BbIXOAE reHepaTopos MoryT

0oCTaBaTbCA $a30BO-KOTEPEHTHLIMMU.

PaccmoTpum npouecc M3amepeHms paccoriiacoBaHmnsa

no mexay KaHanamum reHepatopos AnaPico MICSG6,

MCSG12, MCSG20, MCSG33 n MCSG40:

1. Mexay KaHanamu 04HOro reHepaTtopbl

2. Mexay KaHanamMu ABYyX reHepaTopos

3. KorepeHTHOCTb NpM YCTAHOBKE Ha KaHanax pasHbIxX
yacTot

N3mepeHne $a30BOI KOTEPEHTHOCTM MeEXAY KaHanamm

OAHOTO reHepaTopa Ha 0bLLel YacToTe.

Cobupaem cxemy nogKAtoyeHuA U3 Ga3oBoro

netektopa (CBY cmecutens) n ocunnnorpada,

puUCyHOK 1.



Tect npoxoann npu Temnepatype 20°C + 1°C.
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PucyHok 1: Cxema namepeHunsa $¢pa3oBor KOrepeHTHOCTH
MeXAy KaHanamum ogHoro reHepatopa MCSG6,
MCSG12, MCSG20, MCSG33, MCSG33

Ha Bbixo4e reHepaTopoB yCTaHAB/IMBAETCA YacToTa

5 My, curHanbl ¢ 1 1 2 KaHana nogatoTcs Ha nepBsbli
$a30BbIN gEeTEKTOP, CUrHa/bI C KaHanoB 3 1 4 Ha
BTOpOW $pa3oBbIi geTeKkTop. Pasbl cMrHanos B KaHane 1
n 3 NOACTPaMBAtOTCA AN1A AOCTUXKEHMA KBaApaTypbl Ha
Bxoae ¢a3oBoro getektopa. CUrHanbl Ha BbIXoAge ABYX
$a30BbIX AETEKTOPOB U3MEPAIOTCA O4HOBPEMEHHO

C NOMOLLbO ABYXKaHaNbHOro ocuuanorpada.
N3mepeHuna nposBogmanch B Te4eHne 24 yacos.
PucyHoK 2.

8 channel 1 vs channel 2
channel 3 vs channol 4

1% 5 0 5 20
Time [hours]
PucyHoK 2: TunmMuyHoe 3HavyeHue owmnbku dhasbl mexay
KaHa/slamu BO BpemMeHHoM ob6nactu

M3mepeHne KorepeHTHOCTU MeXAY
MHOrOKaHa/IbHbIMU reHepaTtopamu AnaPico cepum
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

HeKoTopble npunoxKeHus TpebytoT 6onee yem

4 He3aBUCUMbIX $a30BO-KOTEPEHTHbIX KaHana,
KOTOpble A0/IKHbl UMeTb CTabuabHOCTL No dase B
NPOAO/IKUTENbHBIN Nepuos BpemeHu. B atom cnyyae,
y KomnaHuu AnaPico ecTb cneumanmsmpoBaHHoe
pelleHne No CUHXPOHM3aLMN MOoAYAeN reHepaTopoB
curHana cepum MCSG Mcnonb3ys TaKTOBbIN CUTHAN

3 ITy. Ha pucyHkKe 3 npeacraBneHa TecTtoBas
YCTAHOBKA A1 U3MEPEHUA MEXKaHaAbHON ¢pa3oBom
CTabMNbHOCTM MeX Ay ABYMSA He3aBUCUMbIMMU
reHepaTopamm AnaPico cepun MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40.
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PucyHok 3: Cxema nsmepeHma ¢pasoBomn KOrepeHTHOCTH
MeXay KaHanamu gByx reHepatopos AnaPico cepum
MCSG6, MCSG12, MCSG20, MCSG33, MCSG33

Ha pucyHKe 4 npeacTas/ieHbl pe3ynbTaTbl U3MepeHUn
$ha30BoOM OWMBOKK MeKay ABYMA HE3aBUCMMbIMM
KaHanamu. CMHUI rpad MK NoKasbIBAET OWMOKY No
¢dase B TeyeHne 10 YacoB mexKay A4BYMA KaHaAaMM
OZHOTO reHepaTopa, KPacHbIN rpaduK MexKKaHabHas
CTabUNbHOCTb NPU CUHXPOHM3ALMN BHYTPEHHUM
onopHbIM reHepatopom 100 ML, 3eneHbi rpadpuk
NPU CUHXPOHM3ALLUM C MOMOLLLIO BHYTPEHHETO
onopHoro reHepatopa Ha 3 My Bbixog SYSREF.
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PucyHOK 4: TunuyHoe 3Ha4YeHne oWnbKM dasbl mexay
KaHanamu AByx NpnbopoB BO BpemeHHOoMW obnactu

TakMm 06pPa3omM C NOMOLLLbO BHYTPEHHETO ONMOPHOTO
reHepartopa 3 My, gocTnKnMma cTabunbHOCTb pasbl B
5 mpag, 4To CONnoCcTaBMMO C CTabUNbHOCTBIO MeXKAY
KaHanamu O4HOro reHepaTopa.

JaHHOoe pelleHne NO3BOAAET CO34aBaTb PeLIEHMA Ha
60, 100 1 bonee $a30BO-KOTEPEHTHbIX KaHaNoB 6e3
noTepu B MeXKaHa/IbHON KOTePeHTHOCTU.

M3mepeHune KorepeHTHOCTM Ha pa3HbIX YacToTax
y reHepatopos AnaPico cepun MCSG6, MCSG12,
MCSG20, MCSG33, MCSG40

Mcnonb3ys TeCTOBYIO YCTaHOBKY, COOPaHHYIO Ha
pucyHke 1, Ha KaHane 1 yctaHaBaneaem yactoty 5 Ty,
Ha KaHane 2 5.01 Mu, kaHan 3 5.02 I'Ty, n Ha KaHane 4
5.03 My, CurHanbl Ha BbIXxoAe KaHanoB 1 u 2 nogatoTcsa
Ha Bxo4, $a30BOro AeTeKTopa, CUrHabl KaHanoB 3 1

4 Ha Bxog, BTOporo ¢pa3oBoro getekropa. Ha kKaHanax



ycTaHoBNEeHbI $a3bl TaKMM 06Pa30Mm, YTO CUTHANbI HA
BbixoAe $¢a30BOro AeTEKTOPA MMEKT pasHocTb ¢as 180
rpagycos.

CurHanbl Ha Bbixoae $a30BOro AeTeKTOpa N3MepPAOTCA
¢ nomouwbto ocumanorpada. Ocumnnorpad HacTpoeH
Ha NOCTOAHHbIN 3aMyCK MO HaK/IOHY CMrHaNa BBEPX Ha
KaHane 1. MNepuog nsmepeHnii 24 yaca.

(A

PucyHOK: 5: Ocumnnorpammbl KOT€PEHTHbIX CUTHAN0B
yacTtoToi 10 MTu Ha Bbixoabl ABYX ¢da3oBpaLlaTenei.

Mo pesynbTaTtam namepeHuin He 0B6HapyKeHO
HecTabunbHOCTM dasbl MeXay CUrHanamm Ha

Pa3HbIX YAaCTOTAX, YTO NOATBEPXKAAET KOTEPEHTHOCTb
reHepaTopa M TOYHOCTb CMHTE3a YaCTOTbl FEHEepPaTopPoB
curHana AnaPico MCSG6, MCSG12, MCSG20, MCSG33,
MCSG40.

CyLLLeCTBYOT HECKO/IbKO CNocob0B NOCTPOeHUs
MHOTFOKaHaNbHbIX $a30B0O-KOrePEHTHbIX CUCTEM,
KOTOpPble OTIMYAIOTCA KaK CNOMKHOCTbIO/MPOCTOTOM
peannsauunu, NpPov3BOAUTENLHOCTbIO U LLEEHON.
KomnaHua, npMHMMalowasn pelleHne o npuobpeteHnn
$a30B0O-KOrePEeHTHOM CUCTEMbI, LOTKHA YYUTbIBATD
WMHTEpPEeCbI BCeM rpynnbl cTeikxonaepos. Ytobbl
MOKHO 6bI10 aITOPUTMU3MPOBATb BbIOGOP peLLeHUs,
CUCTeMaTM3NpPyem rpynmnbl NapaMeTpPoB BaKHble A1A
noctpoeHusa ¢pa3oBo-KorepeHTHoe cucTembl. Hanbonee
ONTMMaNbHbIN BbIBOP peLleHUs OCyLLLeCcTBAAETCA NpU
aHa/n3e peleHmnna ¢ TeXHUYeCcKom, GMHAHCOBOMN U
NpaBoW TOYKM 3peHuUs.

Il. Kputepuu Boibopa reHepaTopa npu NOCTPOEHME MHOTOKAHANbHOE

$a30BO-KOrepeHTHOM CUCTEMBI

MoaTomy M cyLLecTBYeT TP rpynnbl NapameTpoB:

pynna 1: TexHnyeckune napameTpbl

e TpeboBaHMA K pa30BO-KOrepeHTHOCTM (KOINYecTBO
KaHaN0B, TUM CUTHANOB: $pa30BO-HENPEPbIBHbIN,
¢a3oBo-KorepeHTHas NepecTpoiKa 4acToThbl,
CUrHan ¢ NamaATbio ¢asbl, ypoBeHb pa3oBoM
OLWNBKM)

e TpeboBaHMA K KAYecTBy cuMrHana (ypoBeHb
¢$a30B0Oro WYymMa, HErapMOHUYECKME UCKAXKEHUA,
CKOPOCTb MEPECTPOMNKM YACTOTbI, YPOBEHb
MOLLHOCTM, NapamMeTpbl UMMNYAbCHOM MOAYAALMUN,
YM)

e Cnocob noctpoeHns $pa3oBO-KOrepPeHTHOM CUCTEMDI
reHepaummu

* MacwTabupyemoctb cUCTEMbI (BO3MOXHOCTb
MaclTabuposaTb CUCTEMbI, Macca rabaputHble
napameTpsbl, ya06CTBO NpOrpammmnpoBaHms)

e [lapameTpbl BHELWHEN Cpesbl U CUCTEMbI
(Temneparypa, Bubpaumsa, B4/CBY kabenu un
coeauHUTENN)

e KanmbpoBKa cucTembl

e [lporpammmnpoBaHMeE CUCTEMDI

lpynna 2: ®uHaHcoBble NapameTpbl

*  VHBECTULMOHHDIMN aHaNn3 (CTOMMOCTb CUCTEMBI,
CTOMMOCTb 06CNYXKMBaHUA, CTOUMOCTb
[00CHaLLEeHUs)

*  DKOHOMMYECKUI aHanm3 (AnbTepHaTUBHOE
ncnonb3oBaHue npnubopos, TpebosaHme K

KBannduKaLmm nepcoHana, CoBMeCTUMOCTb
C APYTMMU peLeHNAMN)

lpynna 3: lOpuanyeckmne sBonpochbl

e HopmunpoBaHMe NapameTpoB KOrepeHTHOCTH
NpPoOu3BOAUTENIEM

e [ocpeectp CH

®  3KCMOPTHbIN KOHTPO/b

e [apaHTUiHble 0b6A3aTeNbCTBa

NHbopMaumoHHan 6e3onacHOCTb

MapameTpbl rpynnbl 1 uenesble gna AaHHOW 6poLwtopbl
OHM ByayT paccMoTpeHbl pyHAAMEHTaNbHO A4 BCeX
MHOTOKaHa/IbHbIX $a30BO-KOrepeHTHbIX CUCTEM.
MapameTpbl rpynnbl 2 U 3 04EBUAHbI C TOYKU 3PEHMSA
LenecoobpasHoCcT, No HUM byaeT NpuBeAeHbI
CpaBHUTE/IbHbIE AaHHble N0 cnocoby nocTpoeHus
MHOTFOKaHaIbHOM CUCTEMBI.

lpynna 1: TexHnuyeckmne napameTtpbl

Konunyectso KaHanos: Konnyectso ¢pas3oso-
KOrepeHTHbIX BbIXOA0B B CUCTEME NO reHepMpPoBaHUIO
CUrHa/a, KONMYECTBO KaHa0B onpeaenseT C/IOKHOCTb
CUCTEMbI U OrpaHMYMBaET cnocobbl peanmsaumu.
®a3oBo-HenpepbIBHbIA curHan: CurHan HasbiBaeTcA
HernpepbIBHbIM MO Pase, ecnn Nocae nepekayeHusn
ero 4acToTbl pa3a CUrHana Takas e, Kak u [0
nepekatoyeHna. ITO O3HAYAET, YTO B TOUKE
nepeKkatoYeHMA YacToTbl HET NPEePbIBUCTOCTU CUTHANA,
npMmep PUCYHOK 6.



/ /

Amplitude
T T T
I

Tioe — Phaze Diconnuous S
PucyHoK 6: ®a3oBO-HenpepbIBHbIM CUTHAN (CUHUIA),
CUrHan npepbiBaeTcs no ¢ase (KpacHbIn).

®a30B0-KOrepeHTHasA NepecTpoiiKa YacToTbl: AaHHbIE
TEPMUH onpeaenser COOTHoWweHUA $as, Kak ToNbKO
MPOLLECC NEPECTPOIKM YACTOTbl 3aBEPLLEH.

YT106bI NPOMANIOCTPUPOBATL 3TO, AABANTE PACCMOTPUM
ABa $a30BO-KOrepeHTHbIX cMrHana, CurHan 1

M curHan 2 Ha yacrote f; c oTHocuTenbHoM dpason Ad.
Ecnv curHan 2 6bin nepektoyeH Ha yactoty 2,

a 3aTem obpaTHO K YacTtoTy f;, oTHocuTenbHas ¢asa
MeXAay ABYMSA CUrHanamm cHosa byayt Ad, ecam
reHepaTtop obnagaeT ¢pa3oBO-KOrepeHTHOM
NepecTpoMKOM 4acToThbl.

QUAYAV

P\ 20/ \

F —Signal 1
— Signal 2

Amplitude

PucyHOK 7: OTHOCKTENbHAA ¢a3a meXxay curHana
COXpaHAeTCA, Korga OHU MMeeT O4MHAKOBYHO YacTOoTY.

CurHan ¢ namaTtbto ¢pasbl: CNocobHOCTb reHepaTopa
BbIMO/IHUTb NEPECTPOMKY YaCTOTbI, € YacToTbl f1

Ha yacToTy f2 n obpaTHo Ha yacToTy fl, coxpaHuB
3HauYeHMe MHOroBeHHOM $asbl KaK ByATO CUrHaA He
nepecTpamnBanca no yactote. [pnmep pUCyHOK 8.
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PucyHok 8: CurHan c namaTtbto dasbl

BbiBoabl:

CyliecTByeT YETKO onpeaesieHHasa TepMUHOIOoTUA
ONA ONUCaHUA Pa3/IMYHbBIX XapaKTePUCTUK $Ha30Bo-
KOFrepeHTHbIX CUTHANOB. 3Ta TEPMMHOIOTUA NHOTAA
NCMoAb3yeTcA B3aMMO3aMEHAEMO; OAHAKO BaXKHO
NOHUMATb TOHKWE Pa3INymMA, KOTOPbIE CYLLECTBYIOT
MeXAy OMUCAHHbIMU ABIEHUAMM.

MHOroKaHaibHble reHepaTopbl CUrHao0B Anapi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

obecneumnsatoT:

HeorpaHunyeHHoe Konmyectso $ha3oBo-

KOrepeHTHbIX KaHaNoB

e ®a30BO-HeNpepbIBHbIMA CUFHA/bI

e CurHanbl ¢ $a3oBO-KOrepeHTHOMN NepecTpomnKom
YacToTbl

e CurHanbl c namaTbto ¢asbl

lpynna 1: Tpe6oBaHUA K KauecTBy CUrHana:
NMoMMMO NapameTpPoB KOTEPEHTHOCTM HEObX0AUMO
YOENNTb BHUMaHME KayeCTBY CUTHaNA B KaxKA0M
OTAE/NIbHOM KaHase Bcel cuctembl. Tak Kak napameTpbl
CUTrHana MOryT CyLLLEeCTBEHHbIM 06Pa30M OrpaHUYNTb
BO3MOXXHOCTU MPUMEHEHME CUCTEMDI.

M3 BCcero cnucka napameTtpos reHepaTtopa BY/CBY
AManasoHa gnsa noctTpoeHns $pa3oBO-KOrepeHTHbIX
CUCTEM, KtOYEBYIO POosib ByayT Urpateb cieayoLmne
napameTpsbl:

* YpoBeHb $a30Boro wyma

* HenunHelHble NCKAXKeEHNSA

e CKOpPOCTb NEPEeCcTPOMKM YaCTOTbI

e [lapameTpbl moaynauunm

* YpoBeHb MOLLHOCTH

YpoBeHb ¢pa30Boro wyma:

Yem Bbiwe ypoBeHb $a30Boro wyma $asoso-
CTabUNbHbIX reTePOANHOB, TEM HUXKE KOIDPULNEHT
KOrepeHTHOCTU MeXKay KaHanamu. YpoBeHb $pa3o0Boro
LUIYMa OrpaHUYMBAET BOSMOMKHOE KONMYECTBO KaHaNoB
byayLLen cMcTeMbl M 3HAYEHME KOTEPEHTHOCTH
(oTHOCKMTENBLHOTO a3oBoOro caBura).

leHepaTOpbl curHanos AnaPico cepun MCSGS6,
MCSG12, MCSG20, MCSG33, MCSG40 obecneunsatoT
YNbTPaHU3KUIM ypoBeHb Gpa3oBoro LWyma BO BCEX
AManasoHax OTCTPOMKM OT HeCyLLEeN.

Tabnuua 3: YpoBeHb $pa30oBoro Wyma MHOrOKaHa/bHOIo
reHepaTopa AnaPico cepumn MCSG

OTcTpoiiKa
1My 10Ty 100Ty 21kMy 10KMy 100 KMy 1 Mry,
1y, -74  -100  -115 -130  -145  -150 -155
10 Iy, -50 -80 -95 -112 -122 -127 -125

YacroTa

HenuHeiiHble uckaxeHunsn

HennHelHble MCKaXKeHUs Bbl3BaHbl HEIMHENHOCTbIO
cucTeMbl 06paboTKKM M Nepegaym curHana. dmm
NCKaXXeHnA BbI3bIBAOT NoABAeHME B YaCTOTHOM
CNEeKTPe BbIXOAHOrO CUIrHA/a COCTaBAAIOLLMX,
OTCYTCTBYIOLLMX BO BXOAHOM CUTHane.

TakmMm 06pa3om, CUrHA/bl B KOTEPEHTHbBIX CUCTEMAX
MOTYT CO34aBaTb B pe3y/bTaTe KOrepeHTHO CBA3aHHbIEe
NPOAYKTbl UCKAXKEHWIN, YTO MOMKET UCKaXKaTb
pe3ynbTaTbl U3MEPEHUN.



MHoroKkaHanbHble reHepaTopbl curHanos AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
OEeMOHCTPUPYIOT BNeYaTaatolwme 3HayeHmA
He/IMHEMHbIX UCKaxkeHnn Tabanua Ne 4.

Tabnvua 4: HerapmoHuyeckme nckaxkeHusa AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40

YacToTa HerapmoHuyecKkune UCKaKeHus
<1.2 lry, -90 abH (Tvn.)
1.2-2.5Ty, -92 aBH (Tnn.)
2.5-5TTy, -87 pBH (TMN.)
5-10 Ty, -80 gbH (Tnn.)
10- 20 Iy, -75 pBH (Tnn.)

20-40 Ty, -67 pBH (TVN.)

CKOpOCTb NepecTpoMKU 4acToTbl

BbicoKkue TpeboBaHMA K CKOPOCTU NEPECTPOMNKM
YacCToTbl NPEAbABAAOTCA B 3343a4aX TECTUPOBAHUE
pagapos, bopmnpoBaHMe nyva anarpammbl ADGAP,
TECTMPOBaAHME QaHTEHHOM peLleTKW. apaHTMpOoBaHHaA
CKOPOCTb NEPECTPOMKM YacTOTbl MHOTOKaHa/IbHbIX
reHepaTopoB AnaPico MCSG6, MCSG12, MCSG20,
MCSG33, MCSG40 Bo Bcem Anana3oHe 4acToT He
6onee 25 mKc.

Onuua MCSG-PHS ¢a3oBoe KorepeHTHoe
NepeKkItoYeHNEe N CUrHaN C NamATbO dasbl,
obecneymBaeT UMUTALMA PAANOIOKALMOHHOIO
CUrHaNa AOMOJIHUTENbHO B PeasibHbIX YCN0BUAX

P3B, Hanpumep BO34eNCTBUA MOMEX UN 3PdEeKTbI
OKpY’KatloLen cpesbl B pa3nYHbIX TOYKaxX NyTH
NPOXOXAEHWNA CUrHaNa.

Takmm 06pa3om, Noib30BaTENb MOXKET NOALEPKMBATDb
OTHOCUTENbHYIO $A30BYHO 3aBUCMMOCTb MEXAY
HECKONbKMMM KaHanamm Npu nepekntoyeHnn 4acTtoT.

MapameTpbl moaynaumum

MHorokaHanbHble reHepaTopbl curHanos AnaPi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
obnagaloT BCemMu BUAaMM aHaN0roBon moaynsauum
AM/YM/PM/UM. Ona 6onblunHcTBa 33434 Hanbonee
aKTyanbHbiMK AsaAtoTca MM mogynaumm n YM.
Ocobas apxuTeKTypa reHepaTopos AnaPico no3sonsaet
reHepupoBaTb CBY curHanbl go 40 My c nepeaosbiMmu
nokasatenamu UM moaynaummn Tabnmua 5.

Tabnuua 5: NapameTpbl moaynaumm AnaPico MCSGS6,
MCSG12, MCSG20, MCSG33, MCSG40

MimnynbcHaa moaynaums

MCTOUHMK mogynaunmn BHYTpeHHWI1/BHewwHWit
Ocnabnenune 90-80 ab (Tvn.)
WnpuHa nmnynbca 30Hcpo5¢c

YactoTa noBTOpEeHuA 0.1 Ty go 50 Ml

YacTtoTHaa moaynauma

MCTOYHMK moaynaumm BHyTpeHHUI

Makc. gesmayma 4acToTbl 10 IMuy: 200 My,

40 TTy; 400 My

TOYHOCTb YCTAHOBKM AeBuaLmmn 0.5-2%

10

YpoBeHb MOLLHOCTH:

[na 6onbwmHCcTBa 3a4a4ax, rae TpebytoTea
MHOTrOKaHa/bHble $a30BO-KOrepeHTHble reHepaTopsl
npeabABAATCA TPebOBAHMA K BbICOKON MOLLHOCTY.
O6bI4HO 3TO CBA3AHO C HECKO/IbKMMU NPUYMHAMM
dyHAamMeHTanbHble TpeboBaHMA K CUTHANY UAN B
cNyyae pasHeceHHbIX cucTem 6onblume notepu B
COeAMHUTENbHBIX KOAKCUA/IbHbIX Kabenax mexay
reHepaTopoM U TECTUPYEMbIM YCTPOMCTBOM

30 T

- _ W
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PucyHOK 9: MowHOCTb BbIXogHOro curHana MCSG40
XapaKTePUCTMKAaMM TOYHOCTU YCTAHOBKU MOLLHOCTH
PUCYHOK.
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PucyHok 10: MorpewHocTb YCTaHOBKN MOLLHOCTH

BbiBOAbI:

BTopoli aTan B NOCTPOEHUN MHOFOKaHaNbHbIX $pa3oBo-
KOTePEHTHbIX CMCTEM 3TO pOopMMPOBaHME TpeboBaHMI
K KQyecTBYy CUrHaNa, Ha OCHOBAHMM TpeboBaHUI K
CcMCTeMeE M KauyecTBy CUrHana Bblbunpaetca cnocob
nocTpoeHusA $pa3oBO-KOrepPEHTHbIX CUCTEM NO
reHepuposaHuio BY/CBY curHanos.

MHoOrokaHanbHble reHepaTopbl CMrHasoB Anapi-

co MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
obecneynBaloT BbICOKOE KayecTBO CUrHana:

*  YNbTpa-HU3KWI ypoBeHb $a3oBoro Wyma

* BbiCcOKas MOLHOCTb

e (CBepxbbicTpan NepecTpoirKa 4acToThbl

* KauyecTBeHHble NapameTpbl MOAYAALUM

*  BbICOKMI YypOBEHb MOLLHOCTH



lll. MpuHUMABEI NocTpoeHne Ppa3oBO-KOrepeHTHbIX CUCTEMBI

3.1.3 Cnoco6bl noctpoeHna ¢a3oBoO-KOrepeHTHbIX
cuctem no reHepuposaHuio BY/CBY curHanos

CornacHo onpegeneHuto ana obecneyeHmn

KOT€PEHTHOCTHU, HY*KHO 0becneyYnTb KOrePeHTHOCTb

¢da3bl onopHoro reHepaTopa ¢ $pa3oit Ha BbIxoae

reHepaTopa.

1. CMHXpOHM3aLMUA ONOPHbIM FEeHEePaTOPOM YacTOTOM
10 Mrlu, 100 Mrly, 1 Iy,

Signal Generator 1

s a

- % N-‘ Synthesizer .
S| em :

—— —

Signal Generator 2

s a

Synthesizer

—— —

PucyHoK 11: CMHXpOHM3aLUMA 4YacTOT NOCPEACTBOM
061LLero onopHoro reHepaTtopa

JocTtonHcTBa HepoctaTku

He uckntoueH $a3oBbIi LWym apyrux
AKTUBHbIX KOMMOHEHTOB CUCTEMbI,
MOZYNATOPbI, CUCTEMbI PEFYNNPOBKM
YpOBHsA

OwwbKa no dase 1-3
rpagyca

®azoBbIl Wym CNOXKHOCTb KaIMBPOBKM CUCTEMBI
CUHTe3aTopa

KoppesnvpoBaH

CNOXHOCTb B MacLUTabrupoBaHMe CUCTEMbI
13 3-4 n bonee KaHanos.

JocTonHcTBa Hepoctatkm

MpocToTa cuctembl  $aszo0BbIi LWYM CUHTE3AaTOPOB
HEeKOpPPesIMPOBaHHbIM, YTO CO34aET OLWMBKM
dasbl

OwnbKM cnctembl 3a Npesenamm noaochl
nponyckanuna ®AMY

Bbicokuit apndT dasbl Ha BbIxoae
reHepaTopos, T.K ApndT Ppasbl Ha YacToTe
onopHoro reHepatopa 10 My Ha 0.1° mokeT
npusectu K ApndTy Ha 10° Ha yacToTe 1 My,

OTcyTCTBUE [ONTOBPEMEHHOM CTabUNIBHOCTH

PewweHnAa no cMHXpOHM3auum Ha yactoTe 10

Mrlu, 100 MTu, nam 1 'y, o6napaoT obwmm

Habopom HeaOoCTaTKOB, OT/INYME B Pe3y/bTaTe Npu
ncnonbzoBaHmumn 100 Mly mnn 1 My, 8 Kavectse
CUHXPOHM3aLMK, 6onee HU3KKI gpUdT dasbl.
Joctuxunmas owmbka no ¢ase 10°-30°, 3aBUCUT OT
$a30B0Oro WymMa CMHTE3aTOpPOB.

MocTpoeHue cuctem c 6onee 4 KaHanamm
3aTPYAHUTENBHO BBMAY HApaCcTaHMA OWNOKM No dase c
yBe/InyeHnemM 4Mcaa KaHanos.

2. WUcnonb3oBaHue obuiero retepoauHa LO

Signal Generator 1

' \
= Synthesizer
@ h :@ RF=
—— e
Signal Generator 2 B
e \
= Synthesizer RF
& R N _.‘_L ~] >
—— e

PucyHoK 12: CMHXpOHU3aLUMA reHepaTopos
nocpeacTsom obuiero retepoanHa LO

Yxopn, pa3oBoit OWNOKM Npu co3aaHum 4 n
6onee KaHanoB B cUCTEME

HeBO3MOMHO BbIMOAHUTD
($a3oKorepeHTHyo NEPECTPOIKY YacToTbl,
TaK KaK ¢a3a HacTpamBaeTca TO/bKO ANA
3agatoLero retepogmuHa LO uam B nonoce
Baseband a/19 BeKTOpHOrO reHepaTopa.

Hu3Kas cKopoCTb MepPecTPOMKM YacToTbI

Doctuxnmas owmnbka no ¢ase 1-3°,

[o HepaBHero BpemeHu cxema ¢ obwmm LO bbina
CaMbIM NOMYAAPHbIM peLleHreM No Co34aHMIo
MHOTFOKaHaNbHbIX $a30BO-KOrepeHTHbIX FeHepPaTopPOB,
noTomy yTo owmnbKa no dase nyylle, Yem y MeToA0B

¢ 06WwMM onopHbIM reHepaTopom. Ho y meToza ectb
CYLLLeCTBEHHbIE OFPaHUYeHMA B BUAY NpuHLmMna paboTbl
PucyHok 13. CUHXpOHM3aLuma 1 ynpasaeHune pasomn
ocylecTBnAeTca 3a cyeT Baseband reHepaTtopa, 3HauuT
ANA peannsaumm meTofa NOAXOAAT TONbKO BEKTOPHbIe
reHepaTopbl, KOTOPble JOPOXKE aHANOrOBbIX B CPeHEM
B8 1.5 pas3a.

N
z Baseband ;ﬁ DACI [— 1Q Step
g generator Modulator || ﬁ —»| Attenuator (4
‘9‘ 1] ATT. DACQ L, 3
S S
b | | | e
o Local | ®
£| Oscillator
Ynpaenexve
Synthesizer YpOBHEM curHana
| Reference Frequency 10 MHz
YnpaeneHxue tasoit
Baseband m’ DACI —| 1Q Step
generator Modulator | | |j —»| Attenuator 4
- ATT. | PACQ s
=]
[ [ I °
'8
Local | =
Oscillator
Ynpasnexve
Synthesizer YPOBHEM curHana
/ I Reference Frequency 10 MHz

YnpaeneHxue tasoit

PucyHok 13: Biok-cxema $pa3oBo-KOrepeHTHOM
reHepaLmMm ABYX BEKTOPHbIX FeHepaTopoB
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MoacTpolika n nsmeHeHMe $asbl CUTHAIOB BOSMOMKHO
AByma cnocobamm
e [loacTtpolika ¢pasbl curHana retepoauHa (LO) B
3TOM cnyvyaem nomeHseTca Gasa BO BCeX KaHamax
CUCTEMbI, YTO Heyao0bHoO.
e [loacTtpolika dasbl Yepes Baseband reHepaTtopbl-
NPUMEHUMO TOJIbKO 151 BEKTOPHbIX reHepaTopoB..
YcmaHo8Ka pa3Hbix YaCcmMom Ha BbIXoA4e reHepaTtopa
BO3MOXHA TO/IbKO B Npeenax 4acToTbl Nosockl Base-
band, nosnocbl Baseband otanyatotca ot mogenm
Baseband reHepatopoB +250 MTu, 500 MTy, +1-2 IMu,
YyeM LIMpPe No0Ca reHepaTopa, TEM AOPOKE peLleHue.
TakMm 06pa3om BTOPOI HEAOCTATOK AAHHOIO peLleHns
HEBO3MOYHO YCTAaHOBUTb PasHble YacTOTbl HA BbIXOAaX
3a nepeaenamm y3Kkom nonocol Baseband reHepaTopa.
B cBA3M € 0COBEHHOCTLIO YCTAHOBKM YacTOTbl B AaHHOM
CMCTEMbI, CKOPOCTb MEPECTPOMKM HYACTOTbl MOXKET
MMEeTb LOCTaTOYHble 3HAYEHMA TONbKO B Npeaenax
nonocobl Baseband reHepaTopa.
YnpasieHne ypoBHEM MOLLHOCTU CUTHANA B AaHHOM
CXeme OrpaHMYeHO ynpaBieHMEM MOLLHOCTbIO
yepes Baseband reHepaTop, NOCKONbKY U3MEHEHUE
3HaYeHKWe aTTeH0aTOPa B BbIXOAHOM LLenu NpUBOAUT K
N3MeHeHUo 3PPEKTUBHOM ANMHBI NYTU CUTHANA, YTO
NPUBOAUT K U3MeHeHM0 pasbl M MMNEeAaHCa BbIXOAHOM
LLenu KaKk cieacTBUe yXyALaeTca MeXKaHabHas
KOrepeHTHOCTb. YCTAaHOBKA BbICOKOM MOLLHOCTH
TpebyeT BK/toYeHME B paboTy cucTeMbl PEryIMPOBKM
YPOBHA 1 NNABHOrO aTTEHATOPA, YTO TAKXKe NPUBOAUT
K YXYZLUEHUIO KOrEPEHTHOCTW.
MacwTtabnpyemocTb CMCTEMbI 3aTPYAHEHA C CBA3U C
orpaHuMyeHMAMU B paboTe BHELIHEro reTepoauHa LO
n Baseband reHepatopa. Mpu pexxkume Master-slave
LO TepsieT MOLLHOCTb NO3TOMY TpebyeTca BHELIHWI
ycuantenb npu 6onbliem Yymcne KaHanos. B pexxmme
nocnefoBaTe/IbHOro MCNO/b30BaHMA Bbixogda LO
OT KaXK40M napbl reHepPaTopoB, 31EeKTPMUYECKaA
ANvHa NyTn curHana LO pasnnyaeTcs, B COYeTaHUU
C UI3MEHEeHMe TeMMNepPaTypPbl OKPYKatoLLe cpeabl Ha
1-2C° 310 MOXKET NPUBE3TU K PACCOrNacoBaHMIO Mo
¢dasze Ha 3°. Ana obecneyeHumn ctabuabHocTM Baseband
reHepaTopOoB HYXXHO 0becneyYnTb CUHXPOHU3ALMUIO
MO TAKTOBOMY CMTHaA/ly YacTOTbl ANCKPETMU3aLmKn, ANA
3TOro UCMO/b3yeTCA BHELIHWUI reHepaTop TaKTOBbIX
MMMY/1bCOB.
Takum 06pa3om pelLeHne Ha ocHoBe 06LLero
LO no3BonAeT yAyylmnTb CTabMAbHOCTb dasbl
MO CPaBHEHMIO C METOAAMM C OOLLMM OMOPHbIM
reHepaTtopom 10 1 100 MTly, HO eCTb orpaHNYeHnA B
YCTaHOBKE YacCTOTbl, YCTAHOBKM MOLLHOCTM, CKOPOCTH
NepecTpoMKM YacToTbl M MACLUTAabMPYEMOCTM CUCTEMBI.
[JaHHoe pelieHne apdeKTUBHOE, HO KOMMIPOMMCCHOE U
He 6loaXKeTHoe.
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3. Cucrtembl Ha NPAMOM LUPPOBOM CUHTE3E

DDS #1
i Phase to
Tunini .
Reference Wordg ----- Actilr::SExtor -»>| Amplitude > DAC >-+--»
Clock T Conversion
e DDS #1
. Phase to
\1/-\lerlgg" T Acgjr::jgtor 7| Amplitude o g
< : Conversion :

.n||n.’,|”””, /\/

Reset - .‘...un|;H||||||

PucyHok 14: ®a30B0O-KorepeHTHasA reHepaLma MeTo4omM
npPAMOro undpoBOro cMHTe3a

JlocTonHCcTBa HepoctaTku

MpocToTa cnucremol

OrpaHuYeHHble BO3MOXHOCTU MMMY/AbCHON
MOAYNALNKM, TaKMe NapamMeTpbl Kak
LWMpPMHA MMNYAbCA, YyBMHa Moaynaumum
He COOTBETCTBYIOT TpeboBaHMAM
A3POKOCMUYECKUX MPUNOKEHNI U ANA
mmutaumm curdanos P/1IC, curdanos PI6.

®azoB.bil WyM
cUHTe3aTopa
KoppesnMpoBaH

Bbicokaa ckopocTb B Buay npuHLMnos paboTbl NpAMOro
NnepecTPoMKM YacToTbl  LMPPOBOro CMHTE3a BbICOKOE 3HaYeHne
HerapMoHU4YeCKnx VCKaXKEHUM.

JocTuxmmasn owmnbka no ¢ase 1-2°.

4. KombuHupoBaHHbI meToa pelwueHue AnaPico

MCSG6, MCSG12, MCSG20, MCSG40.
PeweHune AnaPico ob6beamHseT aencreytolmne
TEXHOJIOTMK MO CO34aHUI0 GA30BO-KOTEPEHTHbIX
CUCTEM, NPU STOM TEXHONOTMU KOMBUHMPYIOTCA B
ApYyroi nocnefoBaTeNlbHOCTMU.

10MHz of
100MHz
REF, INPUT - BINOK FEHEPALIN
= OMOPHOW YACTOThI
100MHz OCXO
CHANNEL 1 Synthesizer 1
OUTP<UT 17,4 PLL —1
O i i R
CHANNEL 1 Synthesizer 2
OUTF;JT 17, .4 PLL —|
L [epmoos -1 BIOK
MWKPO-
CHANNEL 1 Synthesizer 3
OUTPUT KOHTPOINEPA
<} 17, .4 PLL —1
L_[=emons 11
CHANNEL 1 Synthesizer 4
OUTPUT
< 17, .4 PLL —
L' 96 bits DDS_[F======""

PucyHok 15: MHorokaHanbHbIN reHepaTtop AnaPico
MCSG cepus



JaHHaa GyHKLMOHANbHAA CXemMa ABNAETCA CUIbHO
YNPOLLEHHOM NO OTHOLUEHUIO K PpeasibHOM cUcTeMe,
uenb AnarpaMmbl 06bACHUTb GYyHAAMEHTaNbHbIE
npUHLMNbI paboTbl reHepaTopos AnaPico MCSGS6,
MCSG12, MCSG20, MCSG40.

®PyHKUMOHaNbHaA cxema $pa30BO-KOrepeHTHOro
reHepatopa AnaPico moxeT bbITb pasaeneHa Ha 3
yacTu.

e bnok onopHoro reHepaTopa

*  BNOK MMKPOKOHTpOANNEPA

e bnok cnHtesatopa

Mpu nocTpoeHnn pa3oBO-KOrepeHTHOro reHepaTopa
ncnonb3oBancs obwmin onopHbI reHepaTop 10 unum
100 Mru, Kak 3To TpebyeTcs ANA CMCTEM HauyalbHOTO
ypoBHSA. O6LWMIA ONOPHbIN cUrHaN B GYHKUMOHANbHOM
CXeMe UCMNOb3YyeTCA NapannesibHO Kak TaKTOBbIM
CUTHaAN ANA MOAYNA MUKPOKOHTPO/IEPA U KaK
OMOPHbIM CUTHAN AN1A co34aHuA obLero 3a4atoLLero
CUrHana Bcen cuctemol Ha 3 Ty,

Mepexon, oT obLiero onopHoro reHepatopa B 100 Ml
Ha 3 T, 06ycnoBAeH CHUXKeHUeM ApudTa YacToTbl
BbIXOAHOTO CUrHana OT YacToTbl onopHoro*. Tpetuit
6/10K CMHTE3aTOpPa YacTOTbl BbINOJHEH OCOObIM,
CMHTE3aTOp KOMBUHMPYET B cebe TexHoI0rnm
aHaNOroBbIX reHepPaTopoB 1 NPAMOro LMdpoBoro
CMHTE3a. BIOK MUKPOKOHTPOI/IEPA NOAYYUA ONOPHbIN
curHan 10/100 Mru, ot 6/10Ka ONMOPHOM YaCTOTbl,
ynpasnseTt 92-6UTHbIM MOAY/NEM FreHepaTopa NPAMOro
UMdpPOBOro CMHTE3a ANA YNpaBaeHMA ¢a3oit curHana
Ha BbIXOAE KaXKA4oro KaHana.

JocTtonHcTBa

HepocTtatku

Mn POCTOTa CUCTEMDI

Kaablii reHepaTop cocTouT 13
MUHVMYM [IBYX KaHa/ 0B

[apaHTMpoBaHHaA CTabubHOCTb
dasbl mexay KaHanamm 3 mpag,
N MeXay 60nbLIMM YMCTOM
KaHanos 5 mpaa.

CtoeyHoe ncnonHenuve 1U 6e3
3KpaHa ynpasieHna npubopom.
YnpaBsiieHne ocyLLecTBAAeTCA
TONbKO Yepes MK nocpeacTsom
nosib30BaTeIbCKOro UHTepdelica
NpPoOun3BOAUTENA UM Yepe3
Habop KomaHg, SCPI.

®a3oBo-HenpepbIBHbIN
curHanbl, $a3oBo-KorepeHTHan
repecTpoiiKa YacToTbl, CUTHaN C
namaTbio $asbl.

®a30BbIl WYM CUHTE3aTOPA
KoppesnvpoBaH

BbICOKas CKOPOCTb NepecTPoKM
YacToTbl

[eHepunpoBaHuMe curHanos

¢ $a3oBo-KorepeHTHOM
NepecTpPomKoMn YacToThl,
CUrHaNOB C NamMATbIO $asbl,
$ba3oBo-HeNpepbIBHbIX CUTHANI0B

KauecTBo curHana: HU3KuM
$a30BbIl WYM, BbICOKas
MOLLHOCTb, HU3KME 3HaYeHue
HEe/IMHENHbIX UCKAXKEeHWUN.

MM mogaynaums rnybuHom
80-90 46 ¢ WwupuHOW MMnyabca
10 He.

Bo3moXKHOCTb MacwTabuposaTb
cuctemy go 200 u 6onee
KaHanos.

FabapuTHbIE pazmepbl

BbiBOgbI:

CywiecTBytOT 4 OCHOBHbIX CNOCO6a AOCTUNKEHUS
MHOTOKaHa IbHbIX $a30BO-KOrepeHTHbIX CUCTEM

KaKabI M3 KOTOPbIX 061a4aeT cobCcTBEHHbIM Habopom
[OCTOMHCTB U HEZLOCTaTKOB.
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Tabnnua 6: Cnocobbl NOCTPOEHUSA MHOTOKaHabHbIX $a30BO-KOrepeHTHbIX FreHePaTopoB

MapameTpbl

AnaPico DDS+Analog.

CUHXPOHM3aLUMA Yepes
onopy 10,100 MTy,

06wwmi LO

[eHepaTopbl DDS

MapameTpbl cUcTEMBI

OwwubKa no dase, mexay 2

3 mnpg, (fapaHTMpoBaHo)

10-30 rpagycos

1-3 rpaayca (M3mepaemo)

1-3 rpaayca (M3mepaemo)

KaHanamm 0.17 Mpaaycos (U3mepsemo)
OwwnbKa no ¢dase 4 6onee 5 mnpg, (fapaHTMpoBaHo) HeT gaHHbIX HeT gaHHbIX HeT gaHHbIX
KaHanos 0.28 rpagycos
MoctpoeHue cuctem 4 Kon-Bo KaHanos He OrpaHuyeHune OrpaHuyeHune He orpaHMyeHo
n 6onee KaHanos OrpaHUYeHOo, MeXXKaHalbHadA

owmnbKa no dase 5 mpag
da30B0O-KOrepeHTHbIN [ocTynHo HepoctynHo B npepenax Baseband [ocTtynHo
CUTHa/bl pPa3HbIX YacToT
CKOpPOCTb NepecTpomnku bbicTpo MeganeHHo CpegHe MegneHHo
4acToTbl
KannbposKa ¢dasbl Ha He TpebyeTtca TpebyeTtca TpebyeTca He TpebyeTtca

BbiXxoae

He3aBncnMmocTb KaHanoB

Kaxkablit KaHan
HE3aBUCUMbIN U
KOTepPEeHTHbIN

Kaxkablih KaHan
HEe3aBUCUMbI

OrpaHuYeHne nosocom
Baseband

Kaxkablih KaHan
He3aBUCUMMbIN 1
KOrepeHTHbIN

da3oBo-HeNpepbIBHbIN Oa HeT HeT Het
curHan
daszoBo-KorepeHTHas na Het C orpaHuyeHunamm, na
nepecTpoika 4acToTbl TO/IbKO A1 BEKTOPHbIX

reHepaTopos
CurHanbl ¢ namaTbto dasbl JiE] HeT HeT JiE]

FabapuTHble pazmepsl

43 x 426x 480 mm 1U -4
KaHana

1U-2U 1-2 kaHana

2U-1-2 HaHana

2U-1-2 HaHana

MapameTpbl cUrHaNa

YposeHb ®a3oBoro wyma

Hi-end knacc

3aBUCUT OT MoAeNun

3aBUCUT OT MoAEeNMn

OTAnyHoO

<po 1kly, reHepaTopa reHepartopa
YpoBeHb $pa3oBoro wyma Hi-end knacc 3aBuCUT OT Moaenn 3aBuCUT OT Moaenn CpefiHuiM ypOBeHb-
> 1 KMy reHepartopa reHepartopa orpaHunyeHue us-3a DDS

HerapmoHuKku Hi-end knacc 3aBuCUT OT moaenun 3aBuMCUT OT mogenun OrpaHunyeHune us-3a DDS
reHepaTtopa reHepaTtopa
MapameTpbl aKkcnyaTauum
LeHa S $-$$ $SS $88S
Export control He TpebyeTtca nuueH3na 3aB1CUT OT Npon3BOANTENA 3aBucuT ot 3aBucuT ot
npovssoanTens npovssoanTens

3.1.4 Napametpbl BHelWHeN cpeabl U paKTopbi

BAMAIOWLNE HA CUCTEMY
TemnepaTtypa-TemnepaTtypa OKa3blBaeTca

C-CKOPOCTb CBE€Ta B Bakyyme, E-OUN3TEKTPUYECKaA

NPOHNLAEMOCTb KOAKCNa/IbHOIO Kabens.

CywectBeHHOe B/IMAHME Ha ¢a3y BbIXO4HOTO CUIrHana,

BO3MOMHbI CeaytoLlme cydam Bo3aencTBumA

TemnepaTypbl Kak ¢akTopa Ha ¢dasy:

1. U3smeHeHMe TemnepaTypbl BHYTPU reHepaTopa,
YTO BO3AENCTBYET HA 3/IEKTPOHHbIE KOMMOHEHTbI
TPaKTa, @ 3TO B CBOIO 0Yepeab MOXKET U3MEHUTb
¢dasy curHana.

2. BosgelicTBMe TemnepaTypbl Ha KOAKCUA/IbHbIE
Kabenu cucremsi.

Ecav nyHKT 1 oueBMAEH, TO KAcaeMo NyHKTa 2
nsameHeHue ¢asbl BHYTPM KOAKCUaIbHOTO Kabens
onpegaensetca no popmyne ¢ = (360°fIVe)/c (1),
roe f-yactota curHana, I-anvHa Kabens,
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MHorokaHanbHble reHepatopbl AnaPico MCSG6,
MCSG12, MCSG20, MCSG33, MCSG40 obnagatot
npenmyLLecTBoOM No CPABHEHMIO C aHANOTNYHbIMU
$a30B0-KOrepeHTHbIMU CUCTEMAMM, B OTHOLLIEHUN
BAMAHUE PaKTOpa TemMnepaTypsbl.

Bo-nepsbix, B 04HOM Kopnyce reHepaTopa An-
apico HaxoamTcA cpasy 4 KaHana, YTo CHMXKaeTcA
B/INAHME TemnepaTypbl Ha cucTemy B Lenom. Bo-
BTOpPbIX, cornacHo ¢opmyne 1, nsmeHeHme ¢asbl OT
TemnepaTypbl NPONOPLUMOHANALHO ANMHEe Kabens,
rabapuTHble pasmepsbl reHepaTopoB AnaPico
NO3BONIAKOT CUHXPOHMU3UPOBATbL reHepaTopbl Yepes
NoNTy»KeCTKMe Kabenn aanHom 5-7 cm.



PucyHok 16: ObpaseL, NOAKAOYEHUA CUHXPOHM3aL MK
OBYX MHOTOKaHasibHbIX reHepaTopos MCSG vepes
OMOPHbIV reHepaTtop B 3 M.

B Apyrmx metoaax ¢pa3oBO-KOrepeHTHbIX CUCTEM,
KO/IMYecTBO Kabenel bonblue 1 AnnMHa Kabenei
6oblie pasbl, He BCErAa MOMKHO MCMO/b30BaTh
NOJIY}KEeCTKMe Kabenn n3-3a reoMmeTpuyecKkmx pasmepos
npubopos.

Bubpauua u coeguHuUTeNbHble Kabenu:

Cnepyet nsberatb 060 BUMBpauunm, cneactesmm
BMBpaLUMM NPUBOAUT K BUOPALMM KOMINOHEHTOB
reHepartopa v ABUXeHUto Kabenei, 4To NnpuBoaUT K

n3ameHeHuto ¢asbl. C Lenbio CHUXKEeHUs BUBpaLLMK
060pya0BaHNA MOHTUPYETCA B CTOMKY U MO
BO3MOXHOCTM UCMONb3YIOTCA NOYKECTKME Kabenu.
MHorokaHanbHble reHepatopbl AnaPico MICSG6,
MCSG20, MCSG20, MCSG33, MCSG40 obnagatot
npenmyLLeCTBOM NPoTMB paKTopa BUbpaLMK, TaK Kak
KOHCTPYKLMA NO3BOAAET MOHTUPOBATbL reHepaTopbl B
CTOMKY M UCNONb30BaTb NOMYKECTKME Kabenu.

MacwTtabupyemocTb cMcTEMbI U NPOrpaMMUpPOBaHUE
MocTpoeHMe MHOTOKaHa/IbHbIX CUCTEM Pa3/iMyaeTcs

OT KO/IMYECTBa KaHa/10B, KpOMe TOro, CTOMUT YYUTbIBATb
noTpebyetca nv B byaywem paclwmpuTb Heobxoammoe
YMC/0 KaHaNoB. Y 6ONbLIMHCTBA CNOCOBOB NOCTPOEHME
$a30BOro-KorepeHTHOM CUCTEMbI €CTb OTPaHNYEHMUA
ecnn B cucteme 6onee 4-x kKaHanos. MNpupoaga
OrpaHUYEHUI Pas3NIMYHa ANA KaxK40ro M3 cnocoba,
nosTomy Ans yao6cTea BOCNPUATUA NPeacTaBum
pe3ynbTaTbl B BUAE TabaumLbl.

Ta6n14u,a 7: CpaBHeHMe mMeToA0B ¢a3OBO—KOI'epeHTHbIX Cnctem BO3IMOXKHOCTU K MaCLIJTaﬁMpOBaHVII-O.

MeTog, O6wWwmii ONopHbI reHepaTop O6wuii letepoanH LO Mpamowt umdposom MHoOroKaHanbHble
10, 100, 1 Iy, CUHTE3 reHepatopbl AnaPico
KoreperTHocTb AnA 2-x 10-30° 1-3° Mehee 1° 3 mpag (0.2°)

KaHanos

KorepeHTHOCTb 4-X U

He HopmupyeTca
bonee KaHanos pMMpy

He HopmupyeTca

He HopmupyeTcs 5 mpag (0.28°)

OrpaHuyeHua HekoppenvpoBaHHbI MouwHocTb curHana LO TpebyeTca BbICOKOTOUYHbIN  OrpaHUYeHus CBeAEHbI K
$azoBbIN WYyM Bonblwasa anekTpuyeckas OMOPHbIV CUrHAN ANA MWUHUMYMY JOCTAaTOYHO
[onroBpemeHHas ANWHA NyTU curHana LO TakToBoro DDS. CUHXPOHM3aLNM Yepes
HecTabunbHOCTb OrpaHunyeHuns Baseband OMOPHbIN CUTHAN B
reHepartopa 3 ITu,.
Peanunsauua Jlerko CnoxHo Cpeane, cnoxHo AnA Jlerko

bonee 8-kaHanos

PeweHuna AnaPico 061a4at0T BO3MOXKHOCTb
macwTabuposaTb cucTemy 414 6eCKOHEYHOro Yncna
KaHa/1I0B, NpY 3TOM NPOM3BOAMUTENb HOPMUPYET
MEKKaHaNbHY CTabuabHOCTb $asbl, B OTANYUN OT
APYrMX MeTOAO0B, rae MeXKKaHabHasa HeCcTabuabHOCTb
He HOPMUPYETCA, TaK KaK TpebyoTca yToUHsAoWMe
YCNI0BMW MO YaCcTOTe, MOLLHOCTU, KOIMYECTBY KAaHANO0B,
KauyecTBy Kabenen n BHELHMX YC/IOBUNA.
MeKKaHanbHaA cTabuabHOCTb Gasbl MeXay
cocegHumm reHepatopamm AnaPico MCSG 5 mpag,
AOMNOJIHUTENIbHBIX YCTPOMCTB He TpebyeTcs, B KayecTse
CMHXPOCUTIHaNA UCMONb3YIOTCA BHYTPEHHMIA OMOPHbIN
curHan 3 u,

MporpaMmupyemocTb CUCTEMbI CU/IbHO Pas/iMyaeTca
He TO/IbKO OT MEeToAa PeasiM3aLnmn KorepeHTHOCTH,
HO M OT KOHKPETHOro NPOrPaMMHOro peLleHus
npoussoautens. Moatomy B AaHHOM bpowwtope byaeT
MHPOPMaLMA 0 NPOrPaMMMPOBAHUN FEHEPaToOpPOB
AnaPico.

AnaPico MCSGXX nocTtasnsieTca B CTaHAAPTHOM
19-gronmosoli 1U (po 4-x kaHanos) dopme ans

MOHTaXKa B CTOMKY U npegnaraeTt pasinyHblie
ynpasnawouwme nHtepoelicbl, Takme Kak USB, LAN
nnun GPIB. Kaxablii HTepdelic No3BONAET NErKO
M 6bICTPO 06LWaTbCA C NOMoLbio KomaHA SCPI
1999. iucTaHUMOHHOE yrnpaB/ieHne npubopom
MOXKeT ObITb HbICTPO AOCTUIHYTO C Nt0HOM XOCT-
cucTemsl. MpenocTaBieHHOE KAMEHTOM NPUIoXKeHNe
nporpammHubiin nHTepdeiic (API) namn npumepsl
nporpammupoBaHua gna Matlab, Labview, C ++ 1
OPYrvX AenatoT peannsaumio ynpaBaeHmMa oYeHb
NpPOCTOM 1 BbICTPON.

3.2 [pynna 2. ®uHaHcoOBbIe NapamMeTpbl

3.2.1 MHBECTULMOHHDbIM aHaNKU3 (CTOMMOCTb CUCTEMDI,
CTOMMOCTb 06CNy}KMBaHUA, CTOMMOCTb
O0O0CHaLeHus).

B gaHHOM 6polutope Mbl NPOBENN CPABHUTE/bHbIN

aHa/N3 B OTHOCUTE/IbHbIX BE/IMYMHAX 6e3 yTOYHeHUA

MapKM NPon3BoaUTENA, ONA YNPOLLEHUA CPAaBHEHME

nposoauaunck Ha yactotax 20 My, n 40 Mu. B

CpPaBHEHMM CPAaBHMBANNCb MHOFOKAHa/IbHble

reHepaTopbl AnaPico MCSG20-2, MCSG20-4 n
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MCSG40-2, MCSG40-4 c onuuen moaynaumm B

NPOTUBOBEC CEPUIAHDBIM AaHANIOTOBbIM M BEKTOPHbBIM
reHepatopam Ha 20 'y, n 40 Iy, ¢ pasHbIMm
onuMoHanbHbiM cocTaBom. MockonbKy AnaPico
npeanaraeT KOHPUrypaumm 2-x, 4-x KaHanbHble

MOAENU, a APYTUE PELLEHNE PeLleHMA UCNONb3YIOT
peleHns 13 reHepaTopos ¢ 1-m KaHanom, 6asol

CpaBHEHUA caenaem 3KBUBANNEHTHYIO LeHy Ha 1-KaHan.

LleHy 6a3oBoro pelweHua AnaPico 3a 2 kKaHana,

npumem 3a 1.

Tabnuua 8. CpaBHEHWE CTOMMOCTM peLleHnsa MHOIroKaHaAbHOW $pa30BO-KorepeHTHOM reHepauunm ao 20 IMu.
LeHy leHepaTopa MCSG20-2, 20 My, 2 KaHana, npumem 3a 1.

PelweHne leHepaTop [eHepaTop O6uwasn onopa Obuwasn O6wmin Obwuin Mpamon
MCSG20-2 MCSG20-4 10,100 Mry, onopa 1My, retepoauH retepoguH LO, unbpon
reHepaTop 20 reHepaTtop 20 LO, reHepaTop reHepaTop 20 CUHTES,
My, My 20 Iy, [Ty, BeKTOpHbIN, reHepaTtop 20
aHaNoroBbIN Baseband 500 Iy,
My,

KorepeHTHOCTb 3 mpag (0.17°) 10-30° 2-10° 1-3° 0.5-3° 0.3-2°
KonunyecTtBo KaHanos 2 4 1 reHepaTop KaHan
m‘::qbrﬁ’f;girri 144 aEn/TL -130-134 -130-134  -130wm-140  -134-150 130 uam -134
oTCTROViKa nBH/TY, ABH/y, ABH/y, nBH/Y, ABH/Y,
YpoBEHb MOLLHOCTHU +27 +20 po +28 pbm  +20 po +28 +20 po +28 +15 po +25 pbm +20 po +24
10 My, abm (tun) (tTvim) abm (Tvn) abm (Tvn) (tvin) abm (tvn)
GEAEROTS ALY Hannune Hannune Hannune Hannuune Hannuune Hannuune
dM/UM mogynaumm
HerapmoHukuM, -80 Bk OT-60 OT-60 OT-60 OT1-60 -40
10 My A 0o -80 nbH 0o -85 nbH 0o -85 nbH 0o -85 pbH 0o -55 nbH
LleHa reHepaTopa 1 1,6 0.9-1.1 1.15-1.25 1.2-1.4 2-2.5 2-2.5
SKBUBANCHTHAA LeHa 0.5 0,4 0.9-1.1 1.15-1.25 1.2-1.4 225 225
3a 1 KaHan
LleHa 3a 2 KaHana 1 - 1.8-2.2 2.3-2.4 2.2-2.8 5-5 4-5
LleHa 3a 4 kaHana - 1.6 3.6-4.4 4.6-5 4.8-5.6 8-10 8-10

Tabnuua 9. CpaBHEHWE CTOMMOCTM peLleHnsa MHOIToKaHaAbHOW $pa3oBO-KorepeHTHOM reHepaunm ao 40 IMu.
LeHy leHepaTopa MCSG40-2, 40 My, 2 KaHana, npumem 3a 1.

PeweHue leHepaTop leHepaTop O6buian onopa 0O6uasn Obuwmit Obuwmii Mpamoi
MCSG40-2 MCSG40-4 10,100 MTw, onopa 1My, retepoauH LO, retepoauH LO, umbpoit
reHepaTtop 40 reHepatop 40 reHepatop 40 reHepaTtop 40 CUHTES,
My, ([ [Ty aHanoroBbl T BEKTOPHbIN, reHepaTop
Baseband 40 My,
500 MT,

KorepeHTHOCTb 3 mpag (0.17°) 10-30° 2-10° 1-3° 0.5-3° 0.3-2°
Konnuyectso KaHanos 2 4 1 reHepaTop KaHan
Yposenb pazosoro -144 -130-134 -130-134  -130 wm -140 130 wam -134
P LT BH/T BH/T BH/T B/ DL BH/T
20 Kl oTCcTpOMKa & e & R a . & R = E
YpoBeHb MOLLHOCTH +24 gBm (Tvn) +20 po +25 +20 po +25 +20 po +25 agbm  +15 po +25 abm +18 po +22
20 Iy, A abm (tun) abm (tun) (Tnn) (Tnn) abm (tun)
Hasuuue AM/9M/ Hannune Hannune Hannuune Hannune Hannuune Hannuue
dM/UM moaynaumm
HerapmoHuKn, 75 1Bk Ot -60 OT-60 Ot -60 OT-60 -40
20 Iy, A po -80 obH no -85 gbH £o -85 obH no -85 gbH £o -55 pbH
LleHa reHepaTtopa 1 1,6 0.8-1.2 1.1-1.2 1.3-1.5 2-2.5 2-2.5
JKBUBA/IeHTHA Lieka 0.5 0,4 0.8-12 1.1-1.2 1315 2-2.5 22,5
3a 1 KaHan
LleHa 3a 2 KaHana 1 - 1.6-2.4 2.2-2.4 2.6-3 4-5 4-5
LleHa 3a 4 kaHana - 1.8 3.2-4.8 4.4-5 5.2-6 8-10 8-10

16



MHoroKkaHanbHble reHepaTopbl AnaPico cepun MCSG
addeKTMBHOE peLleHne, NPOU3BOANTENb HOPMUPYET
napameTp KorepeHTHOCTH, Npubop obnagaet

BCEMM BUAAMM aHAIOTOBON MOAYNALUM U BbICOKUM
KayecTBOM CUTHaNOB. 3aKa3umK, Bbibupana AnaPico
MHOTOKaHa/IbHbI reHepaTop A/1A CBOMX 33434 MOXKET
C3KOHOMMUTL OT 1.5 0 2 1 6onee pas OT CTOMMOCTH
CUCTEMDbI, NOJTy4aA Ay4dlIne 3HAYEHUA KOTePEHTHOCTMU.
Kpome Toro, peweHue AnaPico yHMBepcanbHO U
WCKOYAEeT MHBECTUL M B ByayLLeM, MHOTOKaHa/ibHble
reHepaTtopbl AnaPico MCSG obecneuunBatoT $pa3oBo-
HenpepbIBHbIM cUrHan, $Ga3oBO-KOrePEeHTHYHO
NepecTPoMKY YacToTbl, CUTHAA C NAMATbIO a3bl.

B cepsrcHOM uUeHTpe AnaPico MOXKHO NPoBOAUTL
[00CHALLEHNE MHOTOKaHabHbIX FeHepaTopos,

pacwmnpunTb Anana3oH YacToT NN KONMYeCTBO KaHa/10B.

Y Apyrux pewweHuit, 4Tobbl YBEANUNTL YUCIO
KaHa/10B CUCTEMbI Hago nNpuobpectn bonblie
reHepaTopOB CUrHAN0B, a eCNK HeobxoanuMo
PacCLWMPUTb AMANA30HOM YACTOT HYXKHO byAeT TakKe
MOKynaTb HOBblE reHepaTopbl CUTHaN0B ¢ 60/1bWNM
AManasoH YacToT. Ecv y 3aKasumKa noasatca bonee
BbICOKME TpeboBaHUA K curHany, Hanpumep ¢asoso-
KOorepeHTHas NepecTpoiKa YacToTbl MAN yayYLLeHME
3HauyeHue owmnbKM No dase, 3TO TaKKe NpUBEaET K
3aMeHe BCeX reHepaTopoB UM JOPOrocToALEMY
B/IOXKEHUIO B LONOIHUTE/IbHbIE OMLMUMK.

3.2.2 DKoHOMMYecKuit aHanus (AnbTepHaTUBHOE
ucnonb3oBaHue Npubopos, TpeboBaHUe K
KBanndukauum nepcoHasna, CoBMeCTMMOCTb C
APYrumu pelieHuamm)

MoMMMO pacyeToB MHBECTULMI K 3aTPaT Ha

obcnyKmBaHue. Hy»KHO NPOBECTU eLle SKOHOMUYECKUI

AHANN3 KaK MOYKHO UCNONb30BaTb reHepaTopbl

CMFHANOB B APYrMx 3agavax nommmo ¢as3oBo-

KOrepeHTHOM CUCTEMbI reHepaLyMm, 3TO NO3BOUT

OLEHUTb BCE SKOHOMMYECKUE BbITO4bl OT Pa3HbIX

peLleHun.

MpenmyLecTBO MHOrOKaHaIbHbIX reHepaTtopos An-

aPico MCSG B yHUBepcanbHOCTU, reHepaTop obnagaet

COBPEMEHHbIMW XapaKTepucTukamm npubopa Hi-end

Knacca, YTo genaeT 3ToT NPUMEHEHHbBIM NPAKTUYECKN

BO BCeX NpunoxKeHuax. KaHanbl reHepatopos AnaPico

MCSG no/IHOCTbIO HE3aBUCUMBI, LIEHA ABYXKaHa/IbHOM

MOZENIM CONOCTaBMMA C LIeHOM OA4HOKaHa/IbHOTO

reHepaTopa Apyrux npounssoauTenei. NMostomy MoxKHO

npnobpectn 1 ABYX-TPex KaHa/bHbll reHepaTop

AnaPico Ha 2-3 pabouux mecTa Uau UCrNosb3oBaTb Ha

reHepaTope HeCKOJ/IbKO BbIXOA40B ANA NapasaienbHOro

TECTUPOBAHMUA.

MNoppaep»Ka SCPI komaHg reHepaTtopom AnaPico

NO3BO/ISET BCTPAMBATb €70 B 110OYI0 M3MEPUTENbHYHO

cucTemy.

Mpaduryeckmin nHTepdeinc Nonb3oBaTeNs reHepaTopoB

AnaPico no3BonAeT ynpaBaaTb KaXAblM KaHa/IOM Mo

OTAE/NbHOCTU, YCTaHaBNMBaTb aMNANTYAY, YacToTy, dasy
1 BUAbI Moaynaummn. UHTepdeic MHTYUTUBHO NOHATEH,
[A0CTaTOYHO BblIOPaThb KaHa/ reHepaTopa M HaCTPOUTb
HY>KHble MapameTpbl.
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PucyHok 17: paduryeckmin nHTepdeinc nonb3osartens,
BbIOOP KaHaNoB.

lpynna 3: IOpuanyeckmne Bonpochbl

3.2.2 HopmupoBaHue KOrepeHTHOCTU

MocKonbKy 60NbWMHCTBO MHOTOKaHa/IbHbIX CUCTEM
ABNAOTCA COOPHLIMU U3 TEHEPATOPOB CUTHANOB,
MHOrMe NPoOn3BOAMUTENN HE HOPMUPYIOT NAapaMeTpbI
KOrepeHTHOCTU CCbIJIAACh HA MHAMBUAYANbHblE
daKTOpPbI ANA KaXKA0M CUCTEMbI: TUMN reHepaTopa,
KayecTBO Kabenein, TemnepaTtypa OKp.cpeabl, HacToTa
CUrHana.

B MHOrokaHasbHbIx reHepaTtopax AnaPico MCSG6
HOPMMPYETCA 3HAYEHNE KOTePEHTHOCTN MeXAY ABYMA
KaHanamu 3 mpag, mexay ABYymA reHepaTopamm

(8 kaHanos) 5 mpag,

3.3.2 Tocpeectp CHU
MHoroKaHasnbHble reHepaTopbl AnaPico MCSG
BK/ItoYeHbl B focpeectp CU.

3.3.3 JKCNOpPTHDbIA KOHTPOb

KomnaHua AnaPico asnsieTca LUBeluapckmum
npoussoanTenem, paspaboTka u cbopKa NpoayKLmm
nposoauTca B LUseluapun. lpu nocmaske
MHO20KAHA/bHbIX 2eHepamopos 8 PO omcymcmayrom
3KCropmHsle 02paHuUYeHUs co cmopoHsi Lgeliyapuu,
He mpebyemcs npedocmasseHue cepmugpukama
KOHEYHO020 10/163080MESA.

3.3.4 lapaHTuitHble 06A3aTeNbCcTBa

Ha mHorokaHanbHble reHepaTopbl AnaPico MCSG
pacnpocTpaHAeTCA TPEXNIeTHAA 3aBOACKAA rapaHTUA.
ONuUMOHANBbHO MOXHO PaCLUIMPUTb FAPAHTUIO 40 4-X U
5-tu nert.
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3.3.5 UHdopmaumoHHana 6e3onacHOCTb
MHorokaHanbHble $a30BO-KOrepeHTHble

reHepaTopbl MPUMEHAKTCA a3POKOCMUYECKON

1 060POHHOM NpoMbIlWNeHHOCTU. OTCyTCTBME
HEeCaHKLMOHMPOBAHHOM 3aNNUCK U3MEpPEeHUs ABNSETCA
KPUTMYECKM BaXKHbIM A1 ycTpoiicTsa. o 3anpocy

B npeacTtasmutenbcTso AnaPico B Poccum moXKHO
NOAYYUTb MPOTOKOA C CMMCKOM TUNOB NAaMATHU
reHepaTopa, paamep NamMsaTU U KOMaHZA, N0 OYUCTKe
namsaTu. Mepea oTNPaBKON NPUBOP B CEPBUC LLEHTP

WX B MOBEPKY MOXKHO NOHOCTbIO OYUCTUTL MaMATb
YCTPOWCTBA.

MpounssoanTenb-AnaPcio MoXeT NoAroToBUTb
NPOTOKOA C rapaHTUEN OTCYTCTBMA 3aKNAL0K B
namaATb No NPUBOPY C CepUitHbIM HOMEPOM, NeYaTbio
M NOAMNMCHIO OTBETCTBEHHDIX /1ML, A TAKKE MOMXKHO
NpPoBeCTM Npoueaypy NpoBeaeHne cneunanbHbIx
nposepoK (Cl) 1 cneunanbHbIX UCCAEA0BAHWNM
reHepaTopoB AnaPico MCSG.

IV. MpumeHeHune pasoro-korepeHTHbIX reHepaTopos cuctem AnaPico

cepun MCSG6, MCSG12, MCSG20, MCSG33, MCSGA40:

1. TectupoBaHue $pa3smMpOBaAHHbIX aHTEHHbIX
peweTok-APAP.

Ona dopmupoBaHUA gMarpammbl HanpasBaeHHOCTH

aHTEeHHbI TPebyoTCA $pa30BO-KOrepeHTHbIE FreHepPaTopbI

CNOCobHble

obecneymTb MHOXKECTBO CUTHAJIOB C MOCTOAHHbBIMM

$a30BbIMKM OTHOLLEHUAMWN MEXAY HUMWU. KorepeHTHble

TECTOBbIE CUTHA/bI A0/IKHbI UMETb ONpPeseeHHYI0

pasHocTb pa3 (genbra-dpasa) u onpeneneHHyo

MOLLHOCTb Ha Ka*KAOM KaHane.

dopmupoBaHue nyya

Bonhosoii dpour

3apepxka

PucyHok 18: dopmuposaHue nyya JH ADAP

Kntouesbim npemmyLLectBom pelweHmsa AnaPico:

* HeorpaHM4YeHHOE KOIMYECTBO KaHa/oB,
KOrepeHTHOCTb 5 Mpag,

* YactoTHOEe U $a30BOE CKaHMPOBAHME C BbICOKMM
pa3spewieHnem B gnanasoHe yYactoT Ao 40 My,

e Onuma PHS-dasoBo-KorereHepeHTHaa NepecTpolika
YacTOTbl, NO3BOJIAT NO/Ib30BATE/O BOCCTAHOBUTD
HaYvanbHyto Gasbl MexXay KaHafiamu ana
dopmunpoBaHuA fiyda. He TpebyeTca KainbpoBKa
¢dasbl B KaXKA0M KaHane npu ¢popmmpoBaHUK ayya
CHOBa. YTO CyLLECTBEHHO CHUXKAET BPEMEHHbIE
3aTpathbi!
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2. TectuposaHue PJ/IC, umutauyma
PaAMONOKALMOHHO 06CTaHOBKMU

B 3a4aum TecTMpOBaHMA BXOAUT Nogava

Ha PaANONPUEMHYHO YaCTb UMUTUPYHOLWMIA

PaAMOIOKALUMOHHbIN CUTHAN U oNpeaennUTb Ka4ecTBo

OETEeKTUPOBAHMA.

MHorokaHanbHble $pa30BO-KOrepeHTHble reHepaTopbl

AnaPico MCSG6, MCSG12, MCSG20, MCSG33,

MCSG40 o6nafaatoT UMMYIbCHOM MoAaynAumMent ¢

YNIbTPAKOPOTKMMMU UMNYAbCAMM YTO NO3BONAET

3MUTMPOBATb cuUrHanbl P/1IC. Mcnonb3ya Kaxkablit KaHan

CUCTEMbBI, MOXHO HaCTPOUTb 3a4ePXKKY 3anycKa,

peXnMbl 3anycka, amnanTyay u ¢asy, moaynaumio.

CMHXPOHN3UPOBAHHbIE MHOTOKaHa/IbHble reHepaTopbl,

06beAMHEHHbIX B CTONKY, NO3BONSIET UMUTUPOBATb

pas3finyHble CUEeHAPUM PaANON0OKALMOHHOWN

ob6CcTaHOBKM.

e [IBMKyLUMECS Lenb

e HecKo/ibKo uenei

e llenb+nomexa

Mpenmywectsom pewenma AnaPico:

e HeorpaHun4yeHHOE KO/IMYECTBO KaHanos (uenem),
KOrepeHTHOCTb 5 mpag,

*  YAbTpa-HM3KNI ypoBeHb $a30BbIX LYMOB B
ONMKHEN N faNbHEN 30HE

e KauyecTtBeHHble napameTpbl UM moaynaunn,
WwnpuHa umnynbca go 10 Hc, rybuHa 80 ab

e ®a30BO-KOrepeHTHas NepecTpoiKka YacToTbl B
nonoce 40 [Tw, cKopocTb 25 MKC.

e Macca u rabapuThbl, BbicoTKa 1U 4 He3aBUCUMbIX
KaHana go 40 My,



PucyHok 19: NMpumep UM curHana reHepartopa
MCSG40, 38.8 Ty, 15 HC nepuog, 7 HC Nepuoa.

3. PaguoneneHrauma: UmuTtauua yrna npmxoaa ayya
[na uenelt neneHraunm naathopMbl MMEHOT HECKOIbKO
aHTEHH, YCTAHOBJIEHHbIX B Pa3HbIX NosioxeHuax. Mocne
NMOHMKatoLLEero NnpeobpasoBaHMA Ha MPOMEKYTOUHYIO
yactoty (MY) npuHATbIE CUrHANbI NOCTYNatloT B
MHOTOKaHa/IbHbI MPUEMHUK NpeaynpexaeHmn

06 061y4eHN N 06pabaTbiBaOTCA B LEHTPA/IbHOM
KOMMbIOTEPE, KOTOPbI OLLEHUBAET amnanTyay, ¢asy u
pa3sHULY BO BPEMEHWN MEXAY OTAENbHbIMU NPUHATHIMM
CUTHaNaMu.

Mapatowas
BOMHa

AHTEHHa AHTEHHa
1 2

MHoroKaHanbHbIn reHepaTopbl AnaPico MCSG6,
MCSG12, MCSG20, MCSG40 no3Boaa0T reHeprpoBaThb
UMMNYNbCHbIE U HEMpPEpPbIBHbIE CUTHA/bI KOTEPEHTHbIE
Ha Pa3HbIX YACcTOTax C BbICOKOM CKOPOCTbHO
nepecTpPomnKM 4acToTbl.

KntoueBbim npenmyLectsom peweHna AnaPico:

* HeorpaHuyeHHOE KOIMYECTBO KaHaMoB (uenen),
KOrepeHTHOCTb 5 mpap,

e ®a30BO-KOrepeHTHasA NepecTpoika YacToTbl B
nonoce 40 Iy, ckopocTb 25 MKC

e BbICOKaA BbIXOAHAA MOLLHOCTb, Ha BCEX KaHa/ax.

*  YnbTpaHU3Kui Ga30BbIN LYM BO BCEX OTCTPOMKaxX
CUCTEMDI.

*  B0O3MOKHOCTb BbINONHATL $Aa30BO-KOTrEePEHTHYH
NnepecTPOMKY 4acToTbl C COXPAaHEHNEM
HenpepbIBHOCTM ¢a3bl

e KayecTtBeHHble napameTpbl UM moaynauun,
WrpKuHa umnynbea Ao 10 He, rybuHa 80 ab

e Macca u rabapuTbl, BbicoTKa 1U 4 He3aBUCUMbIX
KaHana go 40 Iy,

4. TecTMpoBaHMe NPOCTPAHCTBEHHO-Pa3HECEHHbIX
paguocuctem cuctem

PaguonpuemHble yCTPOICTBA, PACMONOMKEHHbIE Ha

PacCTOAHMM, APYr OT Apyra 06pabaTbiBaOT CMrHan

3MUTTEpPA C YYETOM BPEMEHHON 3a4EPXKKM. B

KaX4oM pagmonpuemHuKe HabaogaeTca cMrHan c

Pa3/IMYHON 3a[1€PKKOM BO BpeMEHU, aMNANTYAOM

M YacToToi. YToObl CUMYNINPOBATL AAHHbIN TECT

HY»KHbl MHOTOKaHa/IbHble reHepaTopbl CUTHAN0B C

He3aBUCUMbIMU U $HAa30BO-KOTEPEHTHbIMM KaHalaMu.

Kntouesbim npemmyLectBom pewieHumsa AnaPico:

5. CnyTHuMKoBas cBA3b

B ocHOBe CnyTHMKOBbIE CBA3M MCNO/b3YIOTCA
TPaHCMOHAEPbI, YTO NpeacTaBanaeT coboi pas,
npuemo-nepeaatomx KOMNaekToB 06opyaoBaHUA
N pag nepeaaolLnx aHTeHH. 3aaaya TpaHcnoHaepa
NPUHMMATb BXOAALLME CUTHA/bl B O4HOM YaCTOTHOM
AnanasoHe n 0g4HOBPEMEHHO nepesaBaTh MX B
ApYyrom AnanasoHe. Ha ogHOM cnyTHUKe 06bI4HO
ycTaHasnaumsaeTca oT 20 go 100 npuemHo-nepesatoLmx
YCTPOWCTB.

Uplink Downlink
antenna antenna
Baseband
Low processing High
noise Frequency Digital de-  and Digital Frequency power
amplifier Filter converter Filter modulator  switching modulator  converter Filter a

mplifier

oscillator oscillator

Ncnonb3ysa mHOrokaHasibHble reHepaTopbl AnaPico
MCSG6, MCSG12, MCSG20, MCSG33, MCSG40
MOXHO MPOBOAUTbL U3MEPEHMA BPEMEHW 334 PHKKM
TPaHCMNOHAEPOB, HEIMHEHbIX NapameTpos BY/
CBY TpaKTa (MHTEepMOAYNALMOHHBIE UCKAMKEHUSA,
COOTHOLLEHMWE CUrHaA/Wym, napameTpbl
n3bMpaTeNbHOCTM NPUEMHUKA, TECTUPOBAHME
YCTPOWCTB C npeobpaszoBaHMEM YaCTOThbI).

KntoueBbim npemmyLectBom pewieHumsa AnaPico:

* HeorpaHM4yeHHOE KOIMYECTBO KaHaMoB (uenen),
KOrepeHTHOCTb 5 mpag,

e CKaHMpoOBaHMe B HECKO/IbKMX YAaCTOTHbIX NOAOCAX,
BbICOKOE KayecTBO CUrHanNa

* Hannume HE3aBUCMMbIX KOFE€PEHTHbIX KaHa/10B
nAaeanbHO NoaxoamuT ANA TeCTUPOBAHMA YCTPOMCTB
¢ NnpeobpasoBaHMEM YaCTOTbI

e KomnakTHble Macca rabapuTHble NapameTpbl

* YHMBepca/sbHOE pelweHune, reHepaTopbl AnaPico
MOTYT ObITb UCNONb30BaHbl B TecTUpoBaHue APAP
B COCTaBe CMYTHMKOBOM CBA3M.
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6. WHTepdepomeTpuueckue pagapbl c
CUMHTE3MpPOBaHHOI anepTypoii. leonokauus

B ocHOBe TeXHONOIMK PafMONOKaLMOHHBIN MeTos,

C CUHTE3UPOBAHHOW anepTypoi U3MepatoLwmii

AedopmaL Mo NoBePXHOCTUN 3eMAN UCMOb3YA

pa3HoOCTb pas cMrHasa BO3BPALLALOLLEro Ha CMYTHUK

NNK camorner.

Nepepatumnk ATANAYAY ATATATAY ATANANAY
VU

UUUY —  UUUY
M T npan AT nANA
VTR U U
\ jl\‘\| Mmnynbebl 4OMXHBI ObITb KOrepeHTHbI Mo thase |
n
' = PO S AA'A e VA A AVA A
\\’l"' JI0MXKHbI ObITb p p 1 110 BP I

MNpuemunk 3
AN, RARA AR
AT 007 T
Af

7. Ucnonb3oBaHWe reHepaTopoB B KayecTBe
retepogmHa
KntoueBbiMn XxapakTepuUCTMKaMKM reHepaTopa B8
3TOM 3a43a4M ABAAETCA, ypoBeHb $pa3oBoro WwWyma
M YPOBEHb MOLLIHOCTUK. B npouecce pa3paboTku
PaANONOKALLMOHHOM CUCTEMBI TEHEPaTOpbI
curHanos AnaPico MCSG6, MCSG12, MCSG20,
MCSG33, MCSG40 noaxoaAT B Ka4ecTse 3aMeHbl
reTepoAnHa KorepeHTHbIx KosebaHuii (COHO)
NN cTabunnsnpoBaHHbIX retepoamHos (STALO).
N3mepeHHbIN pa3oBbIN Wym Ha YacTtoTe 10 MMy
otcTpoiika 10 My coctasun -82 abH/Iu, oTcTpoiika 100
'y, -95 aBH/Tu, 100 Ky, -128 abH/Tu,.
MHoroKkaHanbHble reHepaTopbl AnaPico MCSG6,
MCSG12, MCSG20, MCSG33, MCSG40 asnatoTcA
YHUBEPCA/bHbIM peLleHMeM, NOCKONbKY obnagatoT
NPEKPACHbIMM XapaKTEPUCTMKAMMN 419 3aMEHbI
reTepogmHa, Npm 3ToM 3TO YHUBEPCA/IbHOE peLleHne
ana cumynaumm P/1C ¢ TOYKM 3peHuna, TeCTUPOBaHNA
ADAP, TecTpoBaHME MHOFOKaHabHOTO NpMema, Tect
Pa3HECEHHbIX CUCTEM.

8. lMpoussoacTBeHHOE TECTUPOBAHUE

Mpw TectuposaHmm BY/CBY moaynen ana yckopeHus
npouecca TECTUPOBAHUA MOXKHO UCNOJIb30BaTb
He3aBMCMMble KaHanbl reHepaTopa AnaPico MCSG6,
MCSG12, MCSG20, MCSG40 go 4-x WTyK B O4HOM
mogayne.

CBepxbbicTpas nepecTpoiika YyacToTbl B 30 MKC B
COYETAHMM C MHOFOKaHa/IbHOCTbIO CUCTEMbI MO3BONAET
YCKOPWUTb Ha MOPAAOK CKOPOCTb MPOM3BOACTBEHHOTO
Tecra.
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9. CBM TecTMpoBaHMe Ha NONYNPOBOAHUKOBOM
naacTuHe
MHoroKaHanbHble reHepaTopbl AnaPico cepuun
MCSG6, MCSG12, MCSG20, MCSG40 ncnonb3syeTca
ONA aBTOMATU3auMKN TECTUPOBAHMA HA NNACTUHE
B C/ly4Yae NPOM3BOACTBA MHTErpasibHbIX CXeM UAN
nposeaeHMA GYHKLMOHANbHOIO KOHTpOAs. B ciyyae
CBY n3mepeHmnsa Ha NONYNPOBOAHUKOBOM NAACTUHE
K NPOB6HMKaM nam npob KapTe NOAKAHOYALOT BbIXOAbI
reHepaTopa CUrHaN0B ANA CO34aHMA CUTHANA CTUMYAa.
MHorokaHanbHOCTb, CBEPXDObICTPAA NepecTpoiika
YacTOTbl U MeXKKaHa/IbHaA KorepeHTHOCTb ¢asbl
COKpalLLatoTCcA BpemMa nsmepeHua. A macca-rabaputHble
napameTpbl reHepaTopoB AnaPico no3sonseT B ogHOM
CTOMKe 06beANHUTD MHOMECTBO KaHa/10B.

10. TectupoBaHue KBaHTOBbIX KOMMNbIOTEPOB

B npougecce pa3paboTKM KBAHTOBbLIX KOMMbIOTEPOB
Ha 3Tane TeCTUPOBaHMA TPEOYIOTCA MHOMOKaHa/IbHble
reHepaTopbl OT 40 Ty, ¢ BO3MOKHOCTbIO BbIMOAHUTD
MMMYAbCHYO MOAYAALMIO B LUMPOKOM NOMOCE YacToT.
CywecTBeHHbIM NPEMMYLLECTBOM MHOFOKAHANbHbIX
reHepatopos curHanos AnaPico MCSG6, MCSG12,
MCSG20, MCSG40 aBnseTtca BO3MOXHOCTb
macwTabuposaHue cuctemol Ao 200 1 6onee KaHanoB
coXpaHuB oWMBKyY no ¢pase He bonee 5 mpag,

Cpean 3aKa3zunmKoB MHOTOKaHa/IbHbIX FeHepPaTopoB
AnaPico nsBectHble f1abopaTtopmm No paspaboTke
KBAHTOBbIX KOMMbIOTEPOB.

CeBepHaa AmepuKa:
e |BM, Google

Espona:
e Oxford Quantum, University of Innsbruck

Kutai
e Qinghua University, Beijing University, Zhejiang
University, China Academy of Science

AnoHunAa
e Tokyo University of Science, Nagoya University,
RIKEN, NTT, AIST



V. 3aka3unku MHorokaHanbHbix reHepatopoe AnaPico

MCSGé6, MCSG12, MCSG20, MCSG33, MCSG40

TecTMpoBaHue pagapos ABTOMATM3NPOBAHHOE TEeCTUPOBaHUE

Thales Air System, UMass Lowell R.A. Wood, Qualcomm, Teradyne

KBaHTOBble KOMNbIOTEPDI AspoKocmuueckasa U 060pOHHaA NPOMbILINEHHOCTb
IBM Research, University of Innsbruck, University of Thales Alenia Space, Rack-System (Beijing),

Science and Technology of China, Tsinghua university
China, Beijing University China, Zhejiang University
China, Tokyo University of Sciences, NIST

VI. KoHTakThl

KomnaHua AnaPico nonHoOCTbIO Bbl MOKET 3aNpoCUTb AEMOHCTPALLMIO 060pYyA0BaHMA,
KNMEHTOPMEHTUPOBAHA, MO3TOMY CMeLnaancTbI NONYYNTb TEXHUYECKYIO KOHCY/IbTaLMIO MO afpecy:
AnaPico moryT nomoyb Bam B BbiIbope reHepaTopa, support@anapico-russia.com

peLmnTb TEXHUYECKME BOMNPOCHI, YTOHUTb LieHbl, akuuu

M cneuynpensioxeHua. KOHTaKTbl 414 cBA3U € npeacTtaBuTensctsom AnaPico B
CeaXkutecb ¢ Hamu! P® n guctpmubytopamm AnaPico

https://anapico-russia.com/anapico-contact/
Bbl MOKeTe 3anpoCcuTb LLeHbl HA MHOTOKaHa bHble
reHepaTtopbl MCSG AnaPico no aapecy:
sales@anapico-russia.com
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Mouemy LLeeruapckoe nameputensHoe obopyposanme AnaPico
Ha 30-40% pewesne yem apyrue npomssoamTenm?!

BsepeHue

Anapico (AHanuko, Lseliuapus). Monogas gUHaMUYHO

pa3BuMBatoOLLAACA KOMMaHMA. [onoBHOM odpUc HaxoanTca

B I. Ltopux, LUseluapusa. KomnaHua AnaPico

cneumanm3npyeTca Ha BbICOKOYACTOTHbIX reHepaTopax

curHanos (0AHOKaHaNbHbIX/MHOrOKaHaibHbIX) M CcMCTEMAX
no namepeHuto GpasosbIx WymoB. YTo yamsuTenbHo, AnaPico

Heb0/1bllana KOMMAHKWA WTAT pa3paboTynKkos 25 YenosekK, HO

Y KOMMAHWKN eCTb COBCTBEHHbIW PAL YHUKAIbHbIX MPOAYKTOB,

AHA/I0roB KOTOPbIX HET Ha PbIHKE U3MEPUTENbHOTO

obopyaoBaHus, Hanpumep $a3oBOro-KOrepeHTHble

reHepaTopbl CUTHAIOB U PAS, XapaKTEPUCTUK aHaIM3aTopa
¢$ba3oBoOro wyma ABAAETCA HEMPEB30MAEHHbIMMU.

Ha pbiHKe usmepumenbHo20 06opydosaHusa 4yacmo

nosensaemcs eonpoc, noyemy npodykyusa AnaPico

deweesne Apyaux npouseodumesneii Ha 30-40%.

JelicmeumenbHo sonpoc o4eHb xopowuli, U K Hemy MHO20

npeodnocwinok:

1) Bo-nepBbiX, XapaKTepPUCTUKKU Npnbopa reHepaTopsbl
curHanos ¢ pasosbim wymom 1 My, -150 aoBbH/Ty, He
MOryT cTouT gewwesne Ha 40% Takux e aHanoros
nnun AHanmnsatopbl pasosoro wyma AnaPico ¢
YyBCTBUTENbHOCTbIO -190 ABH/TU 1 U3MepeHnem
¢$asoBoro wWyma B UMNynbce, CTOAT B 2 pasa geluesne
Yyem aHasoru B Knacce. MNpocTo yamMBaseT COOTHOLWEHNe
NPOM3BOANTENBHOCTb U LieHa.

2) Bo-BTOpbLIX, €cTb yTBEpPKAEHUE: «Hem 6onblue 06bEM
NPOW3BOACTBA, TEM HUKE Ce6eCTOMMOCTb»- OHO
paboTaeT B orpaHnYeHusx, B y4ebHMKaxX MO 3IKOHOMMKe
pa306paHbl CAyYam € OrpaHUYEHUAMMN «uaeabHan
moaenb»

3) B-TpeTbux, ecTb NpeaybexaeHue, yto LUsenuapusa
[oporas cTpaHa 1 npoayKuma scex LLseluapckmx
KOMMaHWM JONKHA CTOUTb 4OPOro.

Y106bI pa3obpaTbca B CUTYaLLMKM, Mbl HE TOSIbKO CPaBHUM
6usHec mogenu AnaPico 1 Apyrux NPou3BOAUTENEN, @ TAKKe
NMOKar*keMm, Kak 3To caenaTb.

Haw nnaH Ha cpaBHUTENbHbIN aHaNU3:

e AHanun3 GMHAHCOBOWM OTYETHOCTU KOMMNAHWUI-
npoussoauTenel oTpacau

e AHa/IN3 MaKPOIKOHOMMUYECKMX NAaPaMeTpoB

AHanns GUHaAHCOBOI OTYETHOCTU KOMMAHUMA-
npousBoauTeneii otpacnu

Tenepb paccCMOTPUM CTPYKTYpY cebecToMmocTu
npoussoauTens, 60NbLLIMHCTBO NPOU3BOAUTENEN
paanousMepuUTeNbHOro 06opyaoBaHUA NybaAnYHbIe
KOMMaHWM NO3TOMY OTYETHOCTb AOCTYMNHA B OTKPbITOM
pocTyne.

MpocTo BBOAMM B MHTEPHET nouckosuke «annual finance
report + bpeHo npou3zeooumMesns», OTKPbIBAEM OTYET O
npubbINax n ybbiTkax «consolidated statement of opera-
tions». B pasHbIX CTpaHax HEMHOTO OT/IMYAETCA NOAX04, K
OTYETHOCTM, HO OBLLMIA CMbICA ByAEeT NOHATEH.

22

B oTyeTHOCTM ByAyT CTPOUKMU:

Revenue - cymma BbIpyyKu

Cost of product and services nnu Cost of Sales - B 06uwem
c/lyyae 3To NPOM3BOACTBEHHANA cebeCcTOMMOCTb, Chipbe

M MaTepuabl, CTOMMOCTb XpaHEHMS 3aMacoBs, NpPsAMble
TPYZAOBbIE 3aTPaThbl, HAaKNA4HbIE PAacXoabl (3NEKTPUYECTBO,
KOMMYHUKaLMK, HaKNagHble pacxoabl Ha 06CyKuBaHNE
3/aHWA, amopTM3aLmA)

Research and development - pacxoab! Ha pa3paboTKy HOBbIX
NPOAYKTOB

Selling and marketing - Pacxogbl Ha a4MUHUCTPATUBHbIN
nepcoHan, oTaen NPOoAaK, MapKeTUHIOBbIE MEepPONpPUATUA U
nccnenoBaHus, peknama.

O6bIYHO TPYNMMPYIOT PacXoabl NO TUMY NMPOU3BOACTBEHHbIE
1 Kommepuyeckre Research and development

MOKHO NPMCBanBaTb KaK K NPOM3BOACTBEHHbIM Tam

M K KOMMEPYECKMM Pacxoham, B caydae K brsHeca
NPOV3BOACTBA pPasnon3MepuTeNbHOro 060pya0BaHUA
npaBUIbHO UX NPUCBOUTb K MPOU3BOACTBEHHbLIM PaCXoadaMm,
MOCKO/IbKY 6€3 06HOBAEHUA NapKa U3MepUTENbHOTO
060pya0BaHNA Y MOAEPHU3ALLMM, OPraHU3aLMNA OYEHD
BbICTPO MOMKET NOTEPATL A0/HO PbIHKA.

AHaNM3Npya OTYETHOCTU NPOU3BOANUTENEN, Bbl MOXKETE

3TO cAenaTb Camu, B3BECUM [0/1H0 KaXAbIX PacXofos

B BbIPYYKE, TaK Mbl MONYYUM CTPYKTYPY CEBECTOMMOCTH

1 3TU UMPbI AAKOT NPABO NOBEPXHOCTHO CYAUTL 3a YTO

Mbl N1aTUM B NpoAyKTe. PacnpeaeneHne cebectoMmocTy
NNAEPOoB PbIHKA pasmonsmepuTensHoro o6opyaosaHms

B BUAY OAHOTMMHOCTM BU3HECA U BHELLHEN cpeabl
COMOCTaBMMbI, CpeAHUE 3HaYeHna npmeeseHbl B Tabauue 1.

Tabnuua 1

Jona
pacxonos
B BbIpyyKe

Tunbl pacxonos

Cost of Product and services
Mpon3BOACTBEHHbIE PAacXOAbl

Research and development

35%-40%  [pon3BoACTBEHHblE

10-20% MponssoacTBeHHble
PaspaboTka HOBbIX MPOAYKTOB
Selling and marketing
AAMUHUCTPATUBHbIE U 24-35% Kommepueckune

KOMMep4yeCKne pacxoabl

OnepaumMoHHasa NpubbIab T.e NpMbblIb NPON3BOANUTENS 32
BbIYETOM KOMMEPUYECKUX U NMPOU3BOACTBEHHbIX PACX0A0B
coctasnset B cpeaHem 10-15%, nanee n nponssoautene
MOTyT 6bITb PUHAHCOBbIE PACXOAbl — 3TO NJ1aTa 338 3aEMHbIN
KanuTas, ocTaBLIMecs YacTb Npunbbiab obnaraetcs Hanorom.
YNCNEHHOCTb COTPYLHMKOB TOXKE He AB/AETCA CEKPETHOM
MHpopmaLMelt 0cCOBEHHO B MHOCTPAHHbIX UCTOYHUKAX,
NpPOCTO BBEAMTE B NOMCKOBUKeE: «Ha3BaHWe nponssoamTena+
number of employees». Y1cno coTpyaHUKoB 60NbLUMHCTBA
MHOCTPaHHbIX NPOU3BOAUTENEN OT HECKONbKUX ThICAY A0
6onee yem 10 Tbicau.

Tenepb Mbl 3HaeM CTPYKTypy cebecToMmocT OCHOBHbIX
WIPOKOB PbIHKA, YUCNEHHOCTb COTPYAHUKOB, OLEHOYHO
3HaeM Be/IMYMHY ONepaLMOHHOW NpUbbIAK.



OcTaéTcA OTBETUTb Ha rMaBHbIN Bonpoc noyemy AnaPico
NP BblAIOLLMNXCA TEXHUYECKUX XapaKTEPUCTMKAX AeLleBne
Ha 30-40% npwu 3TOM YNCIEHHOCTb COTPYAHMKOB AnaPico
pa3paboTymKoB BCero 25 YenoBek.

Kommepueckue pacxoabl AnaPico meHblue:

1) Bo-nepsbix, KOMNaHMA AnaPico He MeeT 3HaUNTENIbHbIX
KOMMeEpPUYECKMX PacX0oA0B, B KOMMNAaHUMN HECKObKO
YenoBeK 3aHUMAIOTCA NPOAAXKAMU NO KOHTUHEHTAM.

2) [lMpeactaBUTENbCTBA HE BO BCEX CTpaHax Mmupa, B Poccumn
LWITaT NpeAcTaBUTeNbCTBA COCTaBAAET 5 yeoBek.

3) CTpyKTypa B 25 YenoBeK Nerko ynpasaseTca nosTomy
pacxoabl Ha GOHA, onnaThl TPyAa B pPasbl HUXKeE.

NTOro BbInrpbIWw HAa KOMMEPYECKUX Pacxoaax: MUHUMYM

25%-30%

MpounssoacTBeHHble pacxoabl AnaPico meHblue:

1) Y KomnaHuu ecTb cOBCTBEHHbIE MHHOBALMOHHbIE
TEXHUYECKME peLleHmnA, KoTopble 6onee SKOHOMUYECKHN
3ddEeKTUBHDI

2) YacTb cbOpOYHOro NPOU3BOACTBA OPraHN30BaHO
nocpeacTsom cybnoapaayumkos B fepmaHum un
Lsenuapmun, YTO 3HAYUTENBHO CHUXKAET LiEHbI.

3) Mpu meHbwem o6bEMe NPOoM3BOACTBA Y KOMMNAHUK
3HAYUTENbHO MeHbLUe 0bLWEeNpPON3BOACTBEHHbIX
pacxon0B (3N1eKTPO3HepPrusa, BOAOCHAbXeHNe, UTA)

4) TloCKONbKY KOMMaHUA HULWEBAsA, MEHbLLE
NpPoOW3BOACTBEHHOIO NePCoHana TPYAUTCA B KOMMNAHUN U
No3TOMY A0/1A NPAMbIX TPYA0BbIX 3aTPAT HUXKeE.

5) KomnaHusa AnaPico HMLWeBasA NpoM3BOACTBO
COCPefOTOYEHO ApyrMe NPomM3BoOAUTENN MMEIOT bonee
LUMPOKYIO IMHENKY, HO NPsiMble TPYAO0BbIe pacxoabl 1
NPOW3BOACTBEHHbIE PAaCXoAbl MOTYT PACNPOCTPAHATCA
paBHOMEPHO Ha Bcto MHeliKy CBY obopyaoBaHus.
BoKpyr AMHENKM reHepaTopoB CUTHANA U aHA/IM3aTOPOB
¢$as30BbIX LWYMOB,

BbIMrpbIw Ha NPOM3BOACTBEHHbIX pacxogax: 5-10%

Jona pacxonoB Ha pa3BUTME N OCBOEHWME HOBbIX TEXHONOTUI

B AnaPico Bblwe:

1) Kaxagpivi rog y komnaHuu AnaPico noasnsaetca
NPUHLMMNMANbHO HOBbIM NPOAYKT, paclumpaeTca
[ManasoH YacToT CYLLEeCTBYOLWMX NPOAYKTOB

2) YMcneHHOCTb Hay4YHO-TEXHMYECKOrO NepcoHana pacteT
no4ytv Ha 50% B ropg,

3) WHBecTMpoOBaHME B HOBble HAayYHO-TEXHUYECKME
pa3paboTkM ToueyHoe 1 3P PeKTUBHOE, ITIOCKOIBKY
PYKOBOJICTBO KOMIIAHIU SABJISAETCS pa3paboTUnMKaMm
YCTPOﬁICTB un HaprIMy}O pYKOBOI[I/IT HeKOTOprMI/I
TEXHUYECCKUM HpOCKTaMI/I.

4) AnaPico HULWIEeBas KOMNaHUA NO3TOMYy 0bHOBNEHWE
npub0opPOB M HOBbIE Pa3pPabOoTKKM ropasao yalle, B cyyae
C LUMPOKOM NMHeNKoM npnbopos, NponssoauTenb
orpaHuyeH B 06 bEme MHBECTMPOBAHMA U HEKOTOpPbIe
npubopbl He obHoBAAOTCA HBonee 5 neT.

Pacxoabl Ha pa3paboTKy M MHBECTUPOBAHUE B HOBblE

NPOAYKTbI Bblwe Ha: 5-15%.

OnepaunoHHasn NpubbINbL-T.€ YCI0BHO NPUBLIIb 33 BbIYETOM
NPOMN3BOACTBEHHbIX U KOMMEPYECKMX PACXOL0B.

AnaPico moKeT No3BonUTb cebe MeHbLUYHO L0110
onepaumoHHbIN NPUBLIAK NO CAeAYOWMM MPUYNHAM:

e KomnaHuA paboTaeT NOAHOCTbIO Ha COBCTBEHHOM
KanuTase, Mo3TOMy el He TpebyeTcs NaaTUTb U3
onepaumMoHHOM NpubbIIM pacxoabl Ha obCcayKmnBaHWe
[onra, NPOLEHTbI, TeNOo Aoara u Apyrme GUHAHCOBblE
pacxoapbl.

®  AnaPico nonHOCTbIO YacTHaAA KOMMAHWUA, PYKOBOACTBO
KOMMaHMM TaKKe 3aHUMAETCA MEHEAKMEHTOB,

Yy KOMMaHUK HeT 06A3aTeNbCTB NOALEPHKMBATD
onpenenéHHbIN ypoBeHb AOXOAHOCTM ANA POCTa
CTOMMOCTM COBCTBEHHbBIX LLEeHHbIX Bymar.

e HanoroobnaxeHue B LLIBelLLapMmM HUKE YEM B APYTUX
CTpaHax, No3ToMy YTOObl 06ecneyYnTb HyKHbI YPOBEHb
npUoGbLIAN ANA aKLMOHEPOB, MOXHO pPaboTaTb €
MeHbLLEM HaLLEHKON.

OcobeHHOCTU BegeHue 6usHeca B LLBseliuapuu u
MaKpPO3KOHOMMUKa.

LleHbl Ha npoaykumto AnaPico He meHAtoTeA ¢ 2017 roaa, aTa
cTaTbA HanucaHa 2020 roay.

YpoBeHb MHPAAUMM B LLBeliuapun: B Lsenuapun bbiBaeTt
nofoXuTeNnbHasa MHoNALMA 1% GbiBaeT oTpULaTeNbHAA
nHodnauma 1%, cpeaHee 3HavyeHMe MHPAALNKM 33 NoCnegHUe
10 net 0,25%.

OcobeHHocTblo LLBeliuapum seaseTca HU3Kaa nHaaums,
BTY Ba*KHO OTMETUTb CTabMNbHOCTb 3apPaboTHOWM NAaThbl, TaK
KaK 3apaboTHas naaTa ABAAETCA K/I0YEBbIM KOMMOHEHTOM
KOMMepYecKMx pacxonos, 4To 40% OT BbIpyYKM U
60/bLUMHCTBA KOMMNAHWUI. 9Ta 0COBEHHOCTb NO3BONAET
YAEPKMBATL LieHbl Ha 06opyaoBaHMe Anapico cTabuibHbIMYU,
B TO BpeMs KaK Yy 60/IbLUMHCTBA KOHKYPUPYHOLWMX
npousBoaMTENEN NPOUCXOAUT MHAEKCALMA 2-5% exerogHo.

UHOekcayusa 2% e 200, npusodum K pocmy yeHol Ha 10%

3a 5 nem, noamomy ueHol Ha NPooyKuuto AnaPico 861200HO
b6ydym omauvyamescs u 8 00120CPOYHOU nepcrnekmuse.

[ons malwmrHOCTpPOEHNE BO BHYTPEHHEM Ba/IOBOM MPOAYKTE
coctasnsaet 18%, uto oTHOCUT LLiBEMLL@PUIO K MPOMbILLIEHHO
Pa3BUTbIM CTPaHaM.

Mpeanpusatua Lseiuapum moryt obecneynTtb ceba
[0CTAaTOYHbIM YPOBHEM 0X0Aa NPU MeHbLLEMN
onepaunoHHO NPUBLINK, MOCKONbKY HAaNOTOBasA HarpyskKa
Ha BU3HEeC No CPaBHEHUIO C APYTMMU CTPAHAMMU HUKE.

3akntoyeHume:

Mpoaykuma AnaPico o6nafan BbiAAIOLLMMUNCA TEXHUYECKUMU
XapaKTepucTukammn obecrneymBaeT BbIMIPbILL B LieHe Ha 30-
40% no cpaBHEHMIO C AeNCTBYOWUMM aHaN0ramm Knacca.
OcHOBHaa NpUYMHa 3T0 MUHMMAJ/IbHblE KOMMEpPYeCcKne
pacxogbl. [JencTBUTEeNbHO, KaK NOKa3blBaeT OTYETHOCTb,
ony6/MKOBaHHaA B OTKPbITOM AOCTyMNe NPOU3BOACTBEHHbIE
pacxogbl+ pa3paboTka U MHBECTULMM B HOBbIE MPOAYKTbI 3TO
40-50% cebecToMmocCTy M3genms.

MpuobpeTtaa AnaPico Bbl Nn1aTUTE TONBKO 3@ BbICOKMNE
TEXHUYECKUE XapPaKTEPUCTUKM, TPYA UHKeHepoB. U He
nnatute 40% OT LeHbI 33 Pa3IMYHble MapPKETUHIOBbIE
pacxoAbl, pekiama, boHyCbl TOM-MeHeaKepPOoB,
npeacTaBUTeNbCTBA.
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BYOEM PAAbI COTPYOAHWNYECTBY!

KOHTAKTHAA UH®OPMALIUA:
O6LLecTBO C OrpaHMYEHHOM
OTBETCTBEHHOCTbLIO

«AHanuko PYC»
WWW.anapico-russia.com

OPUUMNANDBHDbIE OUNEPDI :
http://anapico-russia.com/dilery/



