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1. HasHauyeHue

AHanusatopbl cucTeM nepegaun u kabenen cBsasm AnCom A-7 (pnanee — aHanu3aTopbl,
aHanusaTtop) npegHa3HayeHbl Ansg NpoBeaeHUa N3MepeHUIA NnapamMeTpoB rpynnoBbIX U JIMHENHbIX TPaKTOB
aHanoroBbix cucteMm nepegauyn (ACII), kaHanoB ToHanbHOM 4acTtoTbl (TY), napameTpoB kabenewn wu
aboHEHTCKNX NHMIN nepefayn B AnanasoHe YactoT oT 40 Ny go 4096 kl'y. NpumeHnTenbHO K 3agayam
uncpoBoro ynnoTHeHus kabenen (XDSL) aHanmsaTop No3BonseT onpeaensTs CKOPOCTHOW NOoTeHumnan u
3anac MoMexo3alULLEHHOCTN UMMPOBOMA MMHUKM, a Tak e obecneynmBaeT MOHUTOPWHI CryYanHbIX
cobbITn. Kpome Toro aHannsaTop MoXeT BbITb MCNONBb30BaH 418 UCMbITAHUI OKOHEYHOro 060opyaoBaHMS
CBSA3M, @ COBMECTHO C [AOMOMHWUTENbHO MNOCTaBMSEMbIMA KOMMYTALWOHHBIMW YCTPOWCTBAMU - ANS
n3mepeHnsi obopyaoBaHus, TPakToOB 1 kaHanoB cuctem BY-cBsi3n B oTpacnu «OnekTpoaHepreTmka.

AHanusaTopbl NO3BOMSAT MPOU3BOAMTL M3MEPEHUS B PYYHOM M B aBTOMaTUYECKOM (MyTem
UCMOSIHEHNA cueHapusl) pexumax. AHanuaatopbl obecneyvBaloT MpeacTaBrneHne pesynbTaToB B
rpacpmyeckon 1 TabnuyHom chopmax u, ConocTaBnsis pe3ynbTaThl C 3aJ4aBaeMbiMM HOPMaM, onpeaensieT
haKkT COOTBETCTBUS M 3anac yAOBNETBOPEHNS 3aaHHbIM HOpMaM.

AHanusatopbl obecneyvBaloT HOPMUPOBAHWE, MPOTOKONMPOBAHME W HAaKOMMEHWe Mnofyvyaembix
pe3ynbTaToB U3MEPEHWn W 3HAYeHUNn napamMeTpoB HACTPOMKKW, YTO MNO3BOMSET MNOCPELCTBOM
nporpammHoro obecneyerus (MO) n nepcoHanbHoro komnbioTepa (1K) ocywecTBNSATbL BTOPUYHYIO
006paboTKy pe3ynbTaToB U3MEPEHUI C COXpPaHEHMEM uX B gonrospemeHHon namsTtu [K, npeacraBnstb
pe3ynbTaTtbl uaMepeHuit Ha akpaHe MK 1 BbIBoaUTb pesynbTaTtbl HA GYMaXKHbIA HOCUTESb.

AHanusatopbl A-7 U3roTaBnNMBalOTCS U NOCTaBNATCA B BapUaHTax UCMOMHEHNS, pasnnyatoLLmxcs
BO3MOXHOCTSIMU, OMMCaHHbIMM B COOTBETCTBYIOLLUX YacTAX PyKOBOACTBA Mo akcnnyatauuu (P3):

BoamoxHocTn BapuaHT ncnonxexns (ABCDEF) / noctasku (GHI) Mpu-
aHanusatopa | Mosuuus 3HavyeHUs No3VUMU U ONUCaHNE BO3MOXHOCTEN Meu.
=1 Pabota coBmecTHo ¢ ynpasnstowwmm MK nog ynpasnexunem MO
S N PR . A= ABTOHOMHbIIZI pexum 6e3 onepaTtMBHOro npumMeHeHus MK <
=4 ABTOHOMHbIVi PEXWM C MPYMEHEHNEM BCTPOeHHoro B aHanusatop MK 5
A=8 3HaveHue 3ape3epsuposaHo 0nsi danbHelwe20 UCnoib308aHUsI §
B=1 OT ceTeBOro aganrtepa nuTaHus 5
OnekTpo- B /e B= Hanunyne BCTpoeHHOro akkymynsitopa 3—
nutaHve =4 JononHuTenbHbIN PeXnM 3NeKTponMTaHus g
=8 [ononHUTENbHbIN BHELIHWUIA UCTOYHUK NUTAHUS E
=1 Tonbko reHepaTop UcnbITaTenbHbIX CUrHaNoB >
®yHKUMOHanNb- N C= Tonbko namepuTens E
HbI COCTaB =4 [ononHuTenbHbI M3MepuUTEnbHbI Npeobpa3oBaTenb 8
C=8 JononHuTenbHbIN KOMMYTaTOp g %
D=0 OTcyTCcTBUE MHTEpdeiica § 2
D=1 Ctblk C2 (RS-232 - nocnegoBaTenbHbin COM-nopT) o .8.
Whrepgeitc  |---b--/--- [D= usB <z
=4 Ethernet E I
=8 Wi-Fi ga
=0 3oHa 0 zh5
K =1 3oHa 1 % %
ngfanmsaumm I A o Sowa 2 3 E
=4 3oHa 4 s a5>
=8 30Ha 8 o
Pesepg | ----- F/--- |F=0..8 |[To3uyus 3apesepsuposaHa Ons OanbHelue20 Ucroib308aHus 5
=0 OTcyTCTBME B3aNMOAENCTBYSA C yAaneHHbIM aHanm3aTopom §_ %
G=1 B3avmopgewncTeue ¢ yganeHHbIM aHanu3aTtopom o
Pexumbl s34
wamepermin | T /G-- |G=2 M3mepeHus B aBTOMaTU4ECKOM pexvume n? cLeHapuio © &
G=4 3HayeHue 3ape3epsuposaHo Orist QasibHeliuie20 UCrob308aHUs o g
G=8 3HaveHue 3ape3epsuposaHo 0ns 0anbHeluwe20 Ucroib308aHuUs :
=0 Tonbko obsizaTenbHble NO3ULMK g
=1 B komnnekT noctaBku BKNoYeH MK §
Komnnekraumss |------/-H- |H= Komnnekrauus no 3akasHow cneuudmkaumm =
H=4 Komnnekrauus gononHuTensHbiM o6opyoBaHuem g
H=8 Komnnekrtauusa gononHutensHbiMu CU $
I=0 Tonbko obsizaTenbHble NO3ULMn §
KomnnexTauus 1=1 Apantep USB - BCTPOEHHbI N BHELLHWI 3
ﬂ:II;:AO:HMTenb_ ------ /--I |1=2 Cuctema ynpaBneHus 6110KoM KOMMyTaLmum 3
yCTpOiicTBaMM I=4 Bnok KoMMyTaumm - BCTPOEHHbIN U BHELUHWUA =
I=8 3HaveHue 3ape3epsuposaHo Ons danbHellwe20 Ucnoib308aHUs

Mpumepsbl 3anucu obo3HavYeHNs aHanM3aTopoB.:
"AHnanusaTtop AnCom A-7/133100/311",
"AHanusatop AnCom A-7/333100/301".




2. CocTaB

2.1 BHewHnn BUA n coeanHUTenu

AHanunzatop AnCom A-7/1xxxxx/3x1.

PaboTa aHanusatopa obecneynsaeTcs
TONbKO COBMECTHO ¢ ynpasnstowmm MK

BHewHnn BU[, aHanunsaTopos A-7
npeacTaBreH Ha CreayroLnx pucyHKkax.

MopgknioveHne Kk obObekTaM  U3MepeHui
OCyLLEeCTBNAETCA NOCPeACTBOM KOaKCuarbHbIX Unn
CUMMETPUYHBIX padbemMoB RTX 1 TX ¢ npuMeHeHneMm
kabenewn 1 NpuHaANEXHOCTEN, ONUCaHHLIX B N.4.8.

Ynpasnaowwnin MK nogkniovaeTca K pasbemy
RS-232C.
CeTeBovi apanTep BKNOYaeTcd B CeTb

NEepPemMEHHOrO HanpsbkeHuss U B TrHe3go Power
aHanusaropa.

AHanusaTtop AnCom A-7/3xxxxx/3x1.
PaboTta aHanusatopa obecneunBaeTcs

B aBTOHOMHOM pexunve
nocpencTtBoM BCTPOEHHOro KoMmnboTepa

UM COBMECTHO ¢ ynpasnstowmm MK




2.2 YCcTpOMCTBO U NPUHUMUN PaboTbl

(DyHKLI,MOHaJ'IbeIe y35bl aHanuM3aTtopa un nx B3anmMoaencTene OT06pa)KeHbI Ha CprKTypHOI7I cxewme.

Cmpykmypras cxema anaruzamopa AnCom A-7

HYo
KomnbloTep: ucn: Al HU®

B3aumopeiictave 9] dopmupo- —» 4 —> —>
C onepaTtopom, BaHue HYo X
opraHusauusi nsmMepuTenb- f
N3MepuUTENbHOrO HbIX —— CxM
npouecca, CUrHanos, <P (Fs)
ynpasneHue ynpasneHue
Licr, obopynosa- ¢ HU®d 2555
06paboTka, HUewm,
npeacTaBneHne HakonneHne n AUn HYo
1 coXpaHeHue al nepBuyHast ¢ ¢ ¢ a RTxI
pe3ynbTaToB obpaboTka 1506
N3MepeHnin pe3yrnbTaToB

~220B =28 B

_— CA — Akl

CTpyKTypHas cxeMa aHanusaTopa

BCTpOEHHbIN akKkyMynSATOPHbIN MCTOYHUK nuTaHus (AkkMIT) noctosiHHOro Toka obecneyvBaet

nMTaHnem BCe Yya3Ilbl

aHanma3artopa,

BKIro4ad BCTpoeHHbIl7|

KOMMNbHOTEP. 3apﬂp,|<a BCTPOEHHOIo

aKKyMyrnsiTopa OCYLUECTBMSIETCA OT CEeTU NEepPEeMEHHOro Toka C HOMWHAaMNbHbIM HamnpskeHWeM paBHbIM
220 B nocpeacteom ceTeBoro agantepa (CA).

Lincpposon curHaneHbii npoueccop — LICIM — (Digital Signal Processor - DSP) asnseTca sapom

aHanusaTtopa U peluaeT criegytolime 3agayn nocpeacTBOM 3arpy)kaeMol B ero naMsite NporpaMmbil:
- MpVMEM OT YMPaBnsiOLLEro KOMMbOTEPa YMPaBMsOWMX KOMaHA;

KOMaH[ OCYyLLLeCTBISIeTCS:
o ynpaeneHve TakToBbiM reHepatopoM (TI) aHanmsaTopa (4acToTa kBaHTOBaHus Fs
onpegenseTcsa 3agaBaeMolri MakCMMarnbHOM YacToTon paboyero agnanasoHa Fmax,kly);
o ynpaereHue aganTepoM NOAKIMYeHUs, YTo obecneynBaeT:
COOTBETCTBYHOLLMX
RLC-punbTpoB HU3kMX 4YactoT (HY®P) no kaHanam copmupoBaHus u npuema
n3MepuTenbHbIX CUrHanNoB.,
NOAKINIOYEHNE AOMNOMHUTENBbHBIX aTTEHIOATOPOB U yCUnMTenen,
BbibOp Heobxoammon cxembl nogkmoveHus (CxI1) avanu3datopa Kk 0OBbEKTY

noakrtodeHne

n3mepeHunii NnocpeacTsBoM pasbemoB RTX n Tx;

vyacTtoTe

KBaHTOBaHUA

B pe3ynbTate WUCMNOJIHEHNA

cornacoBaHHbIX

o pacdeTr BO BcTpoeHHon namaTn LICIT BonHOBOWM (hOpMbl M3MEPUTESbHbLIX CUrHamoB,

KOTOpble AOMKeH (hopMUpOBaTL aHanM3aTop;
o HacTpolika npoueayp o6paGoTkv NPYHUMaAEMOro N3MEPUTESNIBHOTO CUrHana;

- nocneposaTernbHas Bblgaya 3HAa4YeHUA OTCYETOB BOSIHOBOW (HOPMbl (DOPMUPYEMOrO CUrHana B
undpo-aHanoroBbin npeobpasoBatenb (LIAM) ¢ yactoTton FS no3sonsieT B peanbHOM BpPEMEHU
reHepMpoBaThb Ha BbIXo4e aHanm3aTopa Heob6XoaAMMbI U3MepPUTESNbHBIN CUrHanm;

- npvem c 4acToToil Fs nocrnegoBaTenbHbIX 3HAYEHWUIA OTCYETOB W3MEpPSieMOro curHana oT
aHanoro-umgposoro npeobpasosatensa (ALI) ¢ HakonneHnem 3Tux 3HadeHun B namatu LICTI

no3BonseT B pearibHOM BPEMEHM OCYLLECTBUTb NePBUYHY0 06paboTky AgaHHbIX ALIMM,;
- nepepava pes3ynbTaToB NEpPBUYHON 0O6paboTku B KOMMbIOTEP.

KOMﬂbPOTep ynpasndaeT BCEMU y3riaMn aHanm3atopa n MoxeT ObITb:

unu nepcoHasnbHbIM - MK,
WI BCTPOEHHbIM B aHanusatop — ARM.

B nto6om Cny4dae KoMnbrTep obecneynBaer:

- B3anMoaencTene oneparopa ¢ aHannM3aTopoM nocpenCTBOM KaBnaTypbl N 3KpaHa;

- aKTmBaumio B3anmogenctaus komnetotepa u LICI, gocturaemyro 3arpyskon nporpammel LICTT;
- dopmupoBaHue ynpasngawoLmx komaHg anga LICIT;

- npuvem pe3ynbTaTtoB nepsuyHon obpaboTkm ot LICIT;
- BTOpWYHYK 06paboTKy npuHaTbIX oT LICI1 pe3ynbTaTtoB nepBu4Hon obpaboTku;
- onepaTtvMBHOE NpeAcTaBrneHne pe3ynbTaToB MU3MEPEHUN Ha 3KpaHe;
- HakomnseHue pe3ynbTaToB U3MEPEHU B JONITOBPEMEHHOW NamMATy.




2.3 CxeMbl noaKkno4vYeHus

BCTpOGHHbIIZ agantep NOAKN4YeHUA NO3IBOJIAET pealyin3oBaTb pasfiMyHble CXeMbl MOoAKITH4YeEHUA

aHanmsaTtopa K naMepsaemMbiM obbekTaMm, BbINOSNHAEMbIE nocpeacTtBOM CUMMETPUYHBLIX TPEeXMNOJIHCHbIX
pO3eTOK WM KoakcuamnbHbIX pasbemMoB Tx M RTX, pachnofioXeHHbIX Ha naHenn MnoLKMtoYeHNs
aHanumsartopa. MaHenb NoakmntoyYeHus npencrtaBieHa Ha cnefyruem pucyHke.

RTx. Bxog nameputensa npu nogknoveHuax 4 I N ...
Bbixog reHepaTopa npu nogkntoyeHnsx 2 I ...

Tx. Bbixop reHepaTopa Bxop nameputens npu nogknodeHunsx 2N ...
npw NOAKIFOYEHNAX Bbixon reHepatopa v Bxoa nsMeputens npu
4T n_.. nogkmodenmax2 T U .. .n3 T U

KoakcnanbHbin pa31:.eMl

KoakcmanbHbIi pasbem —

CvMMeTpUuYHas TPeXMOoNoCHasn po3eTka
CvmmeTpuyHasa TpeXnomcHas po3eTka

MaHenb nogknoYeHus aHanusartopa

Cnep,yrou.l,vle nBe Tabnuupl npeacTtaBnAlT oOnMncaHnAa CXeM NOAKIKYeHUA aHanm3atopa K

pasbemMmaM Ha naHenn nogknr4YeHuna u cogepxart HeoOxogumble Ans npeacrtaBnieHna 0 BO3MOXXHOCTAX
aHanm3aTtopa J3KBUBalieHTHbleé CXeMbl TreHepaTopHOro BbiIXoda WU W3MepuTenbHOrNro BXoAa
aHanusaTopal. Ha akBMBaneHTHbIX cxemax NnpuMeHeHbl creaywuine 0003Ha4veHus:

NCTOYHUK curHana o6o3HayeH kak (IM); MCTOYHUK hopMMpyeT BOMHOBYH DOPMY U3MEPUTENBHOIO
curHana HanpsbkeHus kak uctouHmk 34C;
nameputeno o0603HayeH kak (M) wn BocmpuHMMaeT BOMNHOBYH (OOPMY BXOAHOrO curHana
HanpskeHus;
Benu4yMHa COBCTBEHHOrO COMPOTUBIEHNS reHepaTopa RreH ycTtaHaBnNuBaeTcs B 3aBUCUMOCTU OT
TUnNa pasbema:
o AN CUMMETPUYHbIX PO3ETOK:
* RreH Bblbupaetca u3 paga 100, 120, 135, 150, 600 Om — cornacosaHHOE
NOAKIHOYEHNE Unn
*  RreH yCTaHaBMMBAETCS KHU3KOOMHBIMY;
O AN KoakcuanbHbIX pa3beMOB:
* RreH Bcerga paBHO 75 OM 1 He MOXeT OblTb YCTaHaBMEHO KHU3KOOMHbIMY.
BennynHa cobCTBEHHOrO COMPOTUBIEHMS M3MepuTens RuU3M ycTaHaBnMBaeTCsl B 3aBUCMMOCTM
OT Tuna pasbema:
o AN CUMMETPUYHbIX PO3ETOK:
* Rwusm Bblbupaetcsa mn3 paga 100, 120, 135, 150, 600 Om — cornacoBaHHOe
noaKntoveHe nnm
*  RWU3M YCTaHaBMMBAETCS «BbICOKOOMHbLIM»®,
o  ANS KoaKcuarbHbIX pa3beMOoB:
* Rusm Bcerga paBHoO 75 OM 1 He MOXeT ObITb YCTaHABNEHO «BbICOKOOMHBLIMY.

! He cneayet npuHMMaTb NpuBOANMbIE SKBUBAJIEHTHbLIE CXEMb cobCcTBEHHO aHanmsartopa 3a Cxembl
NOAKIMKYEeHUA K aHann3aTopy namMmepaemMbix obbekToB.

% Mpy «HU3KOOMHOM» NOAKITIOYEHUN COBCTBEHHOE COMPOTUBIIEHNE FeHepaTopa CyLLECTBEHHO HIKe
BEJIMYMH BO3MOXHbIX COMPOTUBIIEHNI N3MEPSIEMbIX OO BEKTOB.

3 CobcTBeHHOE conpoTtuerieHne nameputena npn «BbICOKOOMHOM» NMOAKMKOYEHUN MHOIFOKpaTHO
npesocxognT BENMMYNHY BO3MOXHbIX COI'IpOTMBJ'IeHMVI n3mMepsaemMbixX 0b6bekToB.
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B0O3MOXHOCTM NOAKNIOYEHUS K CAMMETPUYHbIM pa3bemMaM aHanm3aTtopa

MoakntoyeHue Pa3sbem(bl)
OnwuncaHne cnocoba NoAKo4eHns

OKBMBanNeHTHasa cxema aHanmsatopa

RreH/2

2 _cumm RTx
[ByxnpoBoaHOE nogknioveHue.

TESE \ E/2

000" ®) [@" 00—

E/2

Tonbko reHepaTop (') K RTX

cornacoBaHHoO Ui HU3KOOMHO

[L

Rren/2

Tonbko nameputens (W) kK RTx
COrnacoBaHHO UMM BbICOKOOMHO

Ruam/2
2 N_cumm RTx TES T |#|
[ByxnpoBoaHOe nogknioveHue. C‘Soq T l | "“00@4 EI

I

Ruam/2 4/1) u/2

U2

2 T U _cnmm RTx

,D,Byxn poBOAHOE NOAKIo4YeHne.

K RTx nogkntoyveHbl reHepaTtop (M) un
nameputens (M).

Rren/2
e u/2
E/2

leHepaTop TOMbKO COrfacoBaHHo.
NamepuTenb TONbKO BbICOKOOMHO

[009"®) (@055 =5

=0

E/2 ur2
Rren/2

3.r_ m RTx

K RTx noaknto4veH reHepatop (N u
nameputens (M) no moctoBor cxeme Ans
N3MepeHust 3aTyxaHusi aCUMMETPUM COrNacHo
pek.MC3-T 0.9 NameputenbHble CXembl 4nsi
onpefeneHnsi CTeNeHN acCMMMETPUN MO
OTHoLLEeHuIo K 3emne. 1988 r. (cm.

PucyHok 1/0.9 N3amepeHune 3aTyxaHus
NpoAoNbLHOro nepexoaa).

3apencTBoBaHoO TpeThbe (NpaBoe) rHe3ao

s Gt
o 0

(000" @] (@™

124/2 Om 124/2 Om

E

- 124/8 Om — 124/8 Om
TPEXMOSIOCHOW PO3eTKN AN NOAKMYEeHNs K
aHanusaTopy obLen TOYKM N3MepsemMoro
obbekTa (aKkpaHa kabens, CUrHanbHOro Hyns
o6opygoBaHus)
4 I _N_cvumm TX n RTX
YeTbipexnpoBogHoe Ruam/2 U2
noaKmnoYeHue:
- reHepatop (M) Kk Tx 1 00! |
- namepwutens (M) k RTx. 4 L=!!_j
eHepaTop cornacoBaHHO Mnu Ruam/2 U2

HU3KOOMHO. V|3MepVITeﬂb
cornacoBaHHO unn

BbICOKOOMHO




BO3MOXHOCTU NOAKNIOYEHNS K KOAKCUANbHbLIM pa3bemMaM aHanm3atopa

NMoakntoyeHne Pasbem(bl)

OKBMBanNeHTHasa cxema aHanmsatopa
Onuncanue cnocoba noaknt4eHnst

2_I'_koakc RTx TEET
[ByxnpoBoAHOE NoaKMYeHME. 000 ™ L@ Q000
Tonbko reHepaTtop (IN) kK RTX E
cornacoBaHHo
RreH
2_N_koakc RTx

,D,BYXI'I poBOAHOE NOAKIo4YeHne.

Tonbko nameputens (M) k RTx
cornacoBaHHoO

2 I _WN_koakc RTx
[ByxnpoBOAHOE NOAKIMIOYEHME.
K RTx noaknto4veH reHepatop (IN)

n nameputens (M). .
"eHepaTop TONbBKO

cornacoBaHHO. RreH
MamepuTternb TOMbKO BbICOKOOMHO

(o]
8
(=
Il l)‘é
©
H
)
C

4 I'_WN_xkoakc TX n RTX

YeTbipexnpoBogHoe
NOAKIHOYEHNE:

- reHepaTop (N Kk Txn

- nameputens (U) Kk RTX.

"eHepaTOp TONLKO

COrMacoBaHHo. Rrew Ru3m CVD U

VlsmeleTenb TOJTbKO
coriacoBaHHO

2.4 CpeACTBa 3aWmTbl Lenewn aHanuisaTtopa no TOKy U HanpsXeHunr

[lna BCex onucaHHbIX BbIlE CXeM MOAKIHYEHMs aHanu3aTopa obecneumBaeTcs 3awura Lenen
aHanusaTopa MO HanpshkeHMo (B T.4. OT SNeKTpocTaTudeckux paspsgoB) M no Toky. Cpencrtea
onepaTtMBHOro otobpaxeHusi akToB cpabaTbiBaHMs CXeM  3aluTbl  He  MNpPeayCMOTPEHbI.
ObecneunBaeTcs NOMHOE BOCCTAHOBMEHME XapaKTEPUCTUK aHanmM3aTopa nocne cpabaTblBaHUSA CPEeAcTB
3aLUMTLI M NPY YCINIOBUM OTCYTCTBUSI BHELLHETO BO3AENCTBUS, KOTOPOE NPUBESIO K UX cpabaTbiBaHuIO.

Mpn HanMuMM BHELLUHEro BO3OEWCTBMS MO TOKY UMM HamnpsKeHWto, Bbi3blBaloLLEro cpabaTtbiBaHue
CPEACTB 3aLLMThl, BO3MOXHA hMKCaLMSA aHanM3aTopoM Neperpyskn M3MepuTENbHOro BXxoaa.




3. MeTponorm4yeckue u TeXHUYECKUE XapaKTepPUCTUKHK

3.1 BO3MOXHOCTU U3MEPEHUI — CUTHanbl, AMana3oHbl YacToOT, U3MepsieMble
napameTpbl

[ns namepeHnst napameTpoB N XapakTEPUCTMK NOAKMIOYEHHbIX 0OBbEKTOB aHann3aTop opmupyeT
M3MepuTesbHble CUTHaNbl CreayoLmx TUMNoB.

O6o3Ha4yeHne Tvna

HanmeHoBaHue 1 HasHayYeHue N3MEPUTESTIbHOIo CUrHana
N3MEPUTESIbHOIo curHana

FapmoHuyeckuin. MNMprmeHsieTcs ANs U3MepeHUs OCHOBHbIX NapameTpoB
(ocTaTO4HOE 3aTyxaHue, 3alULLIEHHOCTb OT B3BELLEHHbIX U
HEB3BELLEHHbIX MOMEX, 3aTyXxaHue 1 3alUMLLEHHOCTb OT NePEXOAHbIX
nomex, 3alnLLLEHHOCTb OT HENTMHENHbIX UCKaXXeHU 1 T.4.)
OByxyacToTHbINn. CyMMa ABYX rapMOHNYECKUX CUTHArOB.

SIN2 MpumeHseTca Ana usmepeHns 3aLULLEHHOCTM OT HENTMHENHbIX
NCKaXXEHUN N N3MEHEHUS YaCTOThl B KaHane CBA3

MHorovacToTHbIi. CyMMa rapMOHUYECKUX CUTHANOoB, YNCIO KOTOPbIX
MUC 6onee gByx. [pumeHsaeTca ana N3amMepeHns YaCTOTHbIX XapakTePUCTUK
(AYX, 'BI, 3awWmnLLEeHHOCTb, 3aTyXaHne aCUMMETPUN, UMNeaaHc u 1.4.)
MceBpocny4vanHbINn. [lepnognyeckunini curHan, CoCTOSLLNA N3 UMMNYNbCOB
nepemMeHHON NONAPHOCTU 1 aBTOKOPPENSLMOHHAA (PYHKLMS KOTOPOro

SIN

nce 6nuska K d-pyHkuun. NprmeHseTcs npy pednekToMeTpnyeckmx
N3MepeHunsx
LLlymoBo# curHan, cnekrpanbHas niioTHOCTb MOLLHOCTU KOTOPOro He
LyMm 3aBUCUT OT YacToTbl B pabouyer nonoce YactoT. MoxeT NpUMeHsTbCA Ans

COo34aHnA nomMmex npu ncnblTaHNAax O60pyD,OBaHVIﬂ

AHanusatop Npov3BoaUT N3MEPEHMUS C YCpeaHeHMEM pe3ynbTaToB. Bpems ycpegHeHusa 3agaeTcs
B bopmate MMH:CEK B ananasoHe ot 00:00 go 59:59.

anJ'IO)KeHVIe 1 COAEPXNT CMNNUCOK U3MepseMbiX aHarnmnM3aTopomM napamMmeTpoB U XapaKTepUucTuk.




3.2 anaBneHMe yAaneHHbIM aHann3atTopom — KoMmaHAbl, CUrHanbil, AMana3oHbl
4yacToT

AHanusatop obecrneynmBaeT BO3MOXHOCTb YNpPaBlieHUsi yAaneHHbIM aHanvM3aTtopoM. YnpasBneHue
OCYLLECTBNAETCA NyTEM Mepeaayn no nusmMepsieMon NMHUKU (KaHarny) CBs3u OT BeAyliero aHanusaTopa K
yaaneHHomy curHana npepbiBannst (BREAK) n komaHgHOro MHorovactoTHoro curHana (KM4YC).

Cwvrnan BREAK npegctaensieT cobori KomOrHaumo nocriegoBaTenbHO nepeaaBaeMblX B JIMHUIO
OBYXYaCTOTHbIX CUrHanoB (OBYX4acTOTHblE MOCBINIKM U3 4YeTbIpeEX BO3MOXHbIX 3HAYEHWN 4acToT).
AHanusatop, npuHaBwWMKA curHan BREAK, cuntaer cebsa BegomMbiM  (yganeHHbIM), OnokupyeT
COOCTBEHHBIV reHepaTop, eCnin OH paHee bbin BKMAYEH, U nepexoauT K npuemy KM4YC.

Beoywun aHanusatop pasbuBaeT nepefaBaeMoe CooOLleHMEe Ha Kaapbl, AfMHA KOTOpbIX
onpegensieTca 3adaHHOW LUMPUMHOM MNOMNOCHI KMUC*, u nocnenoatenbHo nepegjaet 3TM Kagpbl
Begomomy. lNepenave nognexat cneyowme KoOMaHabl M COOBLLEeHNS:

- KOHdwurypupoBaTtb ypaaneHHbIA (BeJOMbI) aHanu3aTop; npu 9TOM napameTpbl HAacTPOMKM
yAareHHoro aHanmusaTopa yCTaHaBIMBAKTCS TakMMM XKe Kak napameTpbl BeQyLlero no:
o cnocob NoaKmoveHus,
O HacTpowiku - obLime, reHepaTopa, U3MepuTens,
o MapameTpbl U3MEPSEMbIX CUTHAN0B — HOPMbI, Macku 1 T.4.;
- ynpaBnsiTb reHepaToOpPoOM y[aneHHOro aHanuaartopa — TUn curHana, ypoBeHb, YacToThl;
- 3anpocuTb pe3yfibTaTbl U3MEPEHWIA, NMOMNYYEHHbIE yAaneHHbIM;
- pe3ynbTaTbl U3MePeHUI OT yaaneHHoro - NepefarTcs yaaneHHbIM BegyLemy nocrne sanpoca.

B cnepytowen Tabnuue npeactaBneHbl AnanasoHbl YacToT nepegayn curHanoe BREAK n KMYC B
3aBMCUMOCTU OT YCTaHOBIIEHHOrO Anarna3oHa 4acTorT:
- cnekTp curHana BREAK pacnonaraetcs:
o B CepeavHe YCTaHOBMEHHOrO AuanasoHa 4acToT Npu YeTbIPpEXNPOBOLHOM MOAKITHYEHUN
aHanusaTtopa (4_I_WN_... - uamepeHune kaHanoB CBSA3M) uUnu
O B Hayane YCTaHOBIIEHHOrO YacTOTHOrO AuanasoHa npu OBYXMPOBOAHbLIX cnocobax
noaknioYeHns (nsmepexHve kabenen ceasn);
- cnekTtp curHana KMYC moxeT BbiTb pacnonoxeH B NPOM3BOfIbHOM MecTe Auana3oHa 4acToT B
paMKax rpaHuu, onpegeneHHbIX B Tabnuue.

YacTtoTel curhana BREAK
B 3@aBUCUMOCTU OT JdunanasoH yactotr KMYC, k'L
MaKcum. nogknoyeHus, kly,
yacTtota | OByx- [nanasoH,
inanasoHal npoBoaHoe UeThlpex- PEKOMEHAYEMBIN K
yactoT, | (2_I_ NPOBOAHOE LWar Koakcuans- | CummeTpud- yYCTaHOBKE
KMy g_p_m Grun..) rapMOHWK | HbI pa3beM | HbIW pasbem npu UamMepeHnm
3:r:|/|)_"" kabenen cBA3u
4 0,11...0,17 1,94...2,00 | 0,00977 - 0,00977...4 0,47852...3,22266
8| 021..033 3,89...4,00 | 0,01953 - 0,01953...8 3,76953...8,0
16 0,43...0,66 7,77...8,01 0,03906 - 0,03906...16 7,53906...16,0
32| 086...1,33 15,6...16,0 | 0,07813 - 0,07813...32 15,07813...32,0
64 1,72...2,66 31,1...32,0 | 0,15625 - 0,15625...64 30,15625...64,0
128 3.44...5,31 62,2...64,1 0,3125 30,3125...128 0,3125...128 40,3125...75,625
256 6,9...10,6 124,4...128,1 | 0,625 30,625...256 0,625...256 40,625...81,25
512 13,8...21,3 248,8...256,3 | 1,25 31,25...512 1,25...512 41,25...102,5
1024 | 27,5...425 497,5..512,5 | 2,5 42,5...1024 2,5...1024 42,5...145
2048 55...85 995...1025 | 5 45...2048 5...2048 45...170
4096 110...170 1990...2050 | 10 90...4096 10...4096 90...340

4 Kaxgpin KMYC coctont n3 N rapMOHUYECKMX COCTABMNALMX U CTaTUYECKN MOOYMPYET AaHHble
oyepeaHoro kagpa AaHHbix (N=2+8(w+2), w — pasmep kagpa B 16-1n 6utHbix cnosax). [Npu aTom ABe

nepsble rapmoHukun KMYC gaBnstoTca nunoT-curHanom, obecneynsaroiuMm ¢a3oByo CUHXPOHU3aALMIO Ha
NPUHUMalOLLEN CTOPOHE; Kaxable ABa buta nepegaBaeMoro coobLeHnsa KogupyTcs n3MeHeHnem asbl
(Ha 0\90\180\270 rpapycoB) cneaytoLwen rapMOHUKN OTHOCUTENBHO NpeablayLen; kagp ConpoBoXaaeTcs
cnyxebHbIM CNoBoM (HOMep kagpa B COOBLLEHNW) 1 CITIOBOM KOHTPOSbHOW CYMMBI.
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3.3 MeTponornyeckue xapakTepmMcTUKN reHepaTopa aHanu3aTopoB

MeTponornyeckne xapakTepucTUKU reHepaTtopa MpeAcTaBneHbl Ans Tpex BapuaHToB MOCTaBKU
aHanusaTopoB. Hactosiwas yactb oTHOCUTCA K BapnaHtam A-7/301 n A-7/311.
3.3.1 ConpoTuBneHuMe u acCMMMeTpUsA reHepaTopa

MogZynb NOMHOro CoMpoTMBIIEHWSI — MMMeaaHca (Z,) BbiXxoga reHepatopa W 3aTyxaHue acuMMeTpuin
CMMMETPUYHOrO BbIX04a reHeparopa:

Pexum nogknioyeHns
CornacoBaHHbIN HW3KOOMHbIV
5

Tun HomunHanebHoe |Makc. OTKnoHeHme * Z, o1 Z,, T e 5
BBIXOJHOTO COMpoOTMBIIEHNE |YacToTa S = ZZ—ZZH %100% Q S = 0 Pl e
reHeparopa AvanasoHa, 2 R fag 2
pasvema |, O KL on 223 2E8
ot He Gornee, % £22 33
BapuaHT noctasku aHanusatopa | @ g @ @ G T
/301, /311 /307 © N

1024 +3 +3 3

Koakcuan. |75 2048 +3 3 . =
4096 +6 +6 = 6

2048 +3 13
i 100, 120, 135 1096 m ol 4 3
UMmeTp.
+ +
3-NOTIOCH. 150 ° 2042109 5 £3 o 3 o 3
poseTka 756 3 = 3 =
600 1024 - 13 43 3

3.3.2 CobcTBeHHbIe WyMbl reHepaTopa
YpoBeHb COBCTBEHHbIX LUYMOB Ha Bbixode 3abn0oKMpPOBaHHOIO reHeparopa:

MaKCuManbHas YpoBeHb COBCTBEHHOrO HEB3BELLEHHOTO LyMa reHepaTtopa, He 6onee, ABm
yactoTa KoakcmaneHbin CummeTpuyHas 3-noncHag BbiIxogHasa po3eTka
YCTaHOBIIEHHOTO BbIXOJHON pa3bemM B 3aBMCMMOCTU OT BapuaHTa NocTaBku aHanusaTopa
nanasoHa _
fllaCTOT, kL, ZrH=75 Om Zru=100\120\135\150 Om Zr+=600 Om
/301, /311 /307
4 - -94 -100 -100
8 - -94 -97 -97
16 - -92 -94 -94
32 - -90 -91 -91
64 - -88 -88 -88
128 -88 -86 -85 -85
256 -85 -84 -82 -82
512 -81 -82 . -79
1024 -69 -79 - 76
2048 -66 -76 - -
4096 -63 -73 5 -
® Koadp. otpaxeHus K, = Mxloo,%. 3artyxaHue HecornacosaH. A =20Ig @ ,0b
Ze+ZeH |ZZ_ZZH|

OTKroHeHuio conpoTuerienus reHepatopa oZ, =3% cootsetcteyor K, =15% n A =36,505 .
OTKrOHeHuIo conpoTuBrieHus reHepatopa oZ, =6% cootsetcteyior K, =3,0% n A, =30,505 .

® FeHepaTop BKMIOYAETCS B HU3KOOMHOM pexume. Bo BHELLHel Lienu NocneaoBaTenbHO 3a Kaxgoi
knemmoun RTx nnmn Tx ycTaHaBnMBaeTCa KOMMMAEKTHAsA Harpyska ¢ HOMUHanNbHbIM CONPOTUBMNEHNEM
RrH/2=75 Om. ConpoTuBneHue reHepatopa ycraHaBnusaeTca paBHbeiM 150 OM. YpoBeHb reHepaTopa
3apaeTtcs Ha 6,021 ab Bbiwe Heobxoamnmoro ypoBHS PH, 4To obecneyvrBaeT popmmnpoBaHue ypoBHs PH
Ha Harpyske, ecniv ee BennymHa pasHa 150 Om. CurHan cHUMaeTcs € BbIXOOHbIX KNeMM Harpy3ok RrH/2.
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3.3.3 YacrtoTa curHana reHepaTopa
[nanasoH u NOrpeLHoOCTb YCTAHOBKU YacToTbl (hOPMUPYEMBIX reHEPaTOpPOM rapMOHUYECKUX CUrHanoB
(SIN):
E:Tzrll_'e:)s;(l-; PaspelueHne npu 3agaHnum 4acTtoTbl FrH B 3aBUCMMOCTW OT TMna Mpenen a6conioTHOI
y curHana, He bonee, Kl'y NOTPELIHOCT
4acToThl,
Y SIN CynepCen YCTaHOBKWN 4YacCTOTbI
o 4 0,00001 _
no 8 0,00002 -
no 16 0,00005 -
go 32 0,0001 -
Jo 64 0,0002 -
lo 128 0,0005 - +2x10°xFrH
[o 256 0,001 -
go 512 0,002 -
no 1024 0,005 0,001
0o 2048 0,010 0,002
0o 4096 0,020 0,004
3.3.4 YpoBeHb CUrHanoB reHepartopa
[nanasoH n norpewHocTb ycTaHoBkM ¢ warom He 6onee 0,01 b ypoBHA dhopMUpyeMbIX reHepaTopoMm
n3meputeneHbix curHanos Tunos SIN n LLYM:
Mpegensl
. [nanasoH .
M3meputenbHbin | Tun BbIXOQHOIO 7 BapuaHnT |[uanasoH ponyckaemon
rH, Om 3apaHuns -
curHan pasbema nocTaBku |4acTorT, kl'y abconoTHON
ypoBHS, Abm
norpewHocTu, ab
/301, /311 30...4096 -40...+7
) 40..0| 792
KoakcranbHbIN 75 1307 1...2048 0 +22 o5
1...4096 0...+14 s
SIN 0,04...2048 40,2
/301, /311 -40...+10
M cuUrHanbl Ha 100, 120, 0,04...4096 +0,5
ocHose SIN CummeTpuuHaa | 135, 150 1307 0,04...2048 -40...+24(+0,2
3-nontocHas 0,04...4096 -40...+19 +0,5
po3eTka /301, /311 0,04...256 -40...+4 10.2
600 0,04...512 -
307 0,04..1024] 01955
. /301, /311 1024 -50...0
K 75 ! +
oaKenarbrbIM 1307 1004]  50..+14] 02
100, 120, |/301, /311 1024 -70...43 105
Wym Cummetpuunas |135, 150  |/307 1024 -70...+16 -
3-nontocHas /301, /311 256 -70...-2 05
poseTi@ 600 1307 20} 70, 11—
1024 +1
3.3.5 3awuweHHOCTb CUrHasna reHeparopa
3awmnweHHoCTs  OpMMPYEMOro  reHepaTopoM rapMoHudeckoro curHana (SIN), wn3mepsemas B
aeumnbenax kak pasHOCTb YPOBHS FapMOHMYECKOrO CUrHama M CYMMapHOro YPOBHSI COMPOBOXAAKLLNX
NMOMEX B YCTAHOBJIEHHOM Auana3oHe 4acToT:
MakcumanbHas YacTtoTa yCTaHOBMEHHOMo AMana3oHa YacTorT, Ky, 2048 4096
3alMLEHHOCTb OT CONPOBOXAALLMX MOMeX curHana ¢ ypoeHem 0 nbm He meHee, ob 60 56
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3.4 MeTponoruyeckue xapakTepucTuKu usmepuTerns aHanusaTtopos
MeTponorndyeckme xapakTepuUCTUMKW TreHepaTopa npeacTaBreHbl ANs Tpex BapuaHTOB MOCTaBKU
aHanusaTopoB. HacTosiwas yactb oTHoCcUTCA K BapnaHtam A-7/301 n A-7/311.

3.4.1 ConpoTuBneHMe u aCUMMeTpUs nuamepurtens

Mogynb MOMHOro COMPOTMBIEHMS — uMmnedaHc (Z,) BXoda W3MepuTens M 3aTyxaHue acuMmeTpum
CMMMETPUYHOr0o BX0a UsMeputens:

Pexum nogkntoyeHus
CornacoBaHHbIN BbICOKOOMHBIN

Homunanb- 7

Hoe Make. OTknoHeHne " Z, 0T Z,, "
Tun COMPOTB- |yacTora z,-Z, 0 0 g =i AKTVMBHas cOCTaBI.
BXOAHOIO | - = s, oL, =—"—"x100% Itg umnegaHca Ru B
PRYRENE | wamepuren |ona, kry He 60:l'|Hee % E s é nag{:;nrzfé:;ﬂeme

A Zu OM ’ T 3

BapuaHT nocrasku aHanusatopa | @ § o He meHee, kKOM
/301, /311 /307
Koaxkcuai. 1024 +3 +3 10
RTx 75 2048 +3 +3 = S
(RTx 75) 4096 +6 +6 - 3,5
1024 +3 +3 43 20

igg' 120, 2048 +3 +3 43 -
CuMMeTp. 4096 +6 +6| 43 7
3-nontoc. 1024 +3 +3 43 20
posetka |150° 2048 +3 +3 43 -
RTx 4096 +6 +6| 43 7

256 +3 +3 43
600 1024 - +3 43 20
128 - - - 100

SYNC 1024 - : : 30
3.4.2 WN3mepeHUe ypOBHS LUyMa

l/I3mepeH|/|e cpegHekBagpaTUdHbIX LUMPOKOMOJIOCHbIX (663 B3BeLIJl/IBaHI/IFI) N B3BELUEHHbIX ypOBHeVIZ

Makc. [nana3oH nsmepeHns ypoBHs wyma (4bm) un
yacrtoTa npegen abcontoTHON NOrPELIHOCTM U3MepeHust, £4b B 3aBMCMMOCTM OT BapyaHTa NoCTaBKu
yCTaHoB. | Koakcuar. BX. pa3beMm CumMmmeTpuryHasa 3-nontocHasi BXogHasa po3eTka
Aavan. ZnH=75 Om ZnH=1001120\135\150 Om ZnH=600 Om
YyacrTor,
KL /301, /311, /307 | /307 /301, /311, /307 1307 /301, /311 1307
4 - = (-97...-70)£1 LCD; (-103...-70)£1 (-103...-70)£1 ;\
8 = = (-97...-70)£1 ;5' (-103...-70)£1 (-103...-70)£1 S8
16 = = (-95...-70)x1 & |(-101...-70)£1| 5 | (-101...-70)+1 +5
32 = = (-93...-70)£1 o (-99...-70)£1 | 9 (-99...-70)£1 &
64 - - (-91...-70)+1 = | (97..-70#1|&| (-97...-70)+1| vy
128 (-86...-50)+1 g— (-89...-70)£1 (-95...-70)£1 o (-95...-70)+1 ﬁ
256| (-83...-50)+1 | é‘ (-87...-70)£1| o (-93...-70)+1 || (-93...-70)#1| ¥
512| (-70...-50)+1 ﬁ P (-85...-70)+1| > - | (-90...-70)+1| 5
1024| (-63...-50)+1 |o O (-82..-70)+1| © - -| (-87..-70)+1| %
2048 | (-62...-50)+1 |g| = (-79...-70)+1| o - - - - |-
4096 | (-60...-50)+1 |2 (-74..-70+1| & - - - - |-
MpeacrtaBneH B3BelLMBaOLWMA  NcooMeTpuyecknin - unbTp, COOTBETCTBYIOLUMA  pekoMeHJauunn

MCO3-T 0.41 (TABLE 1/0.41 Telephone circuit psophometer weighting coefficients and limits).

" OTkrioHeHmIo conpoTuaneHus nsmeputens oZ, =3% cooteetctayior K, =15% n A =36,505.

OTKroHeHuto conpoTueneHus uameputens oZ, =6% coorserctayior K, =3,0% n A, , =30,505.

® N3mepuTenb BKIIOYAETCA B BLICOKOOMHOM pexuMe. Bo BHeLLHel Lieny napannensHo knemmam RTx
yCTaHaBMNMBaeTCs KOMMIEKTHas Harpyska ¢ HOMUHanbHbIM conpoTueneHneMm RH=150 Om (75+75 Om), Ha
KOTOpOW paccenBaeTcs MOLHOCTb n3Mepsemoro curHana. ConpoTuBneHne nsmepuTens
ycTaHaBnmeaetcs pasHbiM 150 Om.
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3.4.3 WN3mepeHue 4acToThbl
VMi3mepeHune 4acToTbl rapMOHUYECKOro curHana:

[nanas3oH 3Ha4YeHNn N3aMepsaemMon YactoTbl Fu Mpenen abcontoTHOM
rapMOHUYECKOro CMrHana B COOTBETCTBUM € NM. OwmnbKa! |norpelHocTn nsmepeHns +2x10°xFu
UCTOYHUK CCbINKKN He HanaeH. YyacToTbl, He Gonee

3.4.4 CenekTMBHOE U3MepeHUe YPOBHSA CUrHana
M3mepeHune ypoBHA curHana tuna SIN kak cpegHekBagpaTU4HOro CENeKTUBHOIO YPOBHS:

Mpenensl ponyckaemon abCcontoTHOM
T Avanaso nsmepenms yposHs MOrPELIHOCTM U3MEPEHUSI YPOBHS
un BXxoA- ZUH B 3aBMCUMOCTW OT BapuaHTa NoCTaBKU
HOTO Om ’ aHanusatopa, Abm YacToTHbIN
pasbema MorpelwHocTb, b nanasoH. k-
/301, /311 /307 A K
+0,2 30.....2048
40..+7 ] 105 30......4096
Koakcu- -65...-40 - +0,5 30...... 4096
o 75
AJIbHBIU ) 40, +45 +0,2 1.....2048
+0,5 1...... 4096
- -65...-40 +0,5 1...... 4096
+0,2 0,04...... 2048
40...+10 ] 105 0,04.......4096
igg’ 70...-40 - +0,5 0,04.......4096
135, 40...+10 -40...+35[20:2 0.0d......2048
CUM- 150 +0,5 0,04........ 4096
MeTpHY- -70...-40 -70...-40 40,5 0,04........ 4096
Has - '1 10...'70 il,o 0,04 ........ 4096
3-nontoc- -40...+4 - +0,2 0,04..256
HaAd -70...-40 - +0,5 0,04..256
poseTka -90...-70 - +1,0 0,04..256
600 40,2 0,04...512
] 404297 0,04... 1024
- -70...-40 +0,5 0,04.....1024
- -110...-70 +1,0 0,04..... 1024

3.45 WN3amepeHMe 3alULEHHOCTU OT CYMMapPHbIX NOMeX

M3mepeHre 3awyieHHoCcTM rapmoHudeckoro curHana (SIN) kak BblpaxeHHoe B Aeumbenax
COOTHOLUEHME YPOBHS [apMOHMYECKOrOo CcurHana W CyMMapHOro YpOBHS MOMex B noroce,
COOTBETCTBYHOLLEN BbIOpaHHOMY AMana3oHy 4acToT, C MOAABSIEHWEM W3MEPUTENbHOrO rapMOHUYECKOro
curHana (CurHan/Lym):

[nana3oH namepeHns sawuiieHHocTn, Ab Mpenen abconoTHOWM NOrpeLLHOCTU n3MepeHns, ob
0...10 12,5
10...50 +1,5
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3.4.6

Vlsmepel-me 3aLMLLEHHOCTU OT HeJIMHENHbIX UCKaXKeHUN

N3mepeHune 3almLLeHHOCTH rapMmoHmyeckoro curHana (SIN) oT HEeNMMHENHBIX CKaXEHWI:
® KaK COOTHOLLEHME YPOBHSA rApMOHUYECKOro CUrHana (OCHOBHOW rapMOHUKN) U YPOBHSA BTOPOWA

rapmMoHuKM, BblpaxkeHHoe B aeumnbenax A2,4b,
® KaK COOTHOLUEHME YPOBHEN rapMOHUYECKOro curHana n Tpetben rapMmoHukn A3,06:

MapameTp 3aWmnLLEHHOCTN OT HENTMHENHbIX NCKaXKEHWI

A2

(3aWwuLLEeHHOCTb OT
2-11 TApMOHUKM)

A3

(3aWwuLLEeHHOCTb OT
3-11 rapMOHUKM)

[wnana3soH M3MepeHVIl7I 3aMLLEHHOCTUN OT HENMMHENHDBIX

nckaxkeHun, ob

10...60

10...60

Mpenen abcontoTHOM NOrpPeLLIHOCTU U3MEpPEHUs

HENUHENHbIX UcKaxxeHun, nb

0,5

0,5

3.4.7

I/Ismepel-wle 3alULLEHHOCTU OT HeNMTMHENHbIX UCKaXeHU No ABYX4YaCTOTHOMY CUrHany

MamepeHve 3alMLEeHHOCTM ABYXYacTOTHOro curHana (SIN2) OoT HenMHEWHbIX UCKaKEeHUM TpeTbero Kak
COOTHOLLEHME CYMMAapHOro YpOBHSI COCTaBMSKOLWMUX ABYX4YaCTOTHOrO curHana c¢ yactotamum F1 mn F2
(F2>F1) n ypoBHs npoayKTa Ha YactoTe 2xF1-F2, BolpaxeHHoe B geumbenax (A3,4b):

MapameTp 3aWULLEHHOCTY OT HEMMHEWNHbIX NCKaXKEHWUI A3
[nanasoH namepeHns 3alnLLEHHOCTM OT HENMMHENHbIX UCKaXXeHun, b 15...60
Mpenen abcontoTHOM NOrPELLHOCTM 3MEPEHUS HEMMHENHbIX UCKaXeHu, Ab +1

3.4.8

M36MpaTeﬂbHOCTb npu ceneKTUBHbIX U3MepeHUnAX

V|36VIpaTeJ'IbHOCTb npn N3MepeHnn aHanm3aTopomM CEJNNIEKTUBHbIX ypOBHeIZI

N3bupartenbHOCTb Npu
Makcum. LLInpnHa nonocsl OTCTPOWKE OT YacTOTbI
3 Hacrora cenekumu, Ky rapMOHUYECKOro CUrHana
MamepuTenbHblii curHan yCTaHOBI. He Bonee YeM Ha, KL
AvanasoHa
yacror, Ky MwuHn- Makcu- Mo ypoBHio Mo ypoBHio
MarnbHas MarnbHasi 34b 60 ob
4 0,002 3,1|+0,002 +0,006
8 0,004 7,0|+0,004 +0,012
16 0,008 15,0|+0,008 +0,024
32 0,016 31,0/+0,016 +0,045
SIN, SIN2, MYC, lUYM, SYNC 64 0,032 61,0(+0,032 +0,090
128 0,032 100,0(+0,025 +0,090
256 0,064 230,0|+0,050 +0,180
512 0,128 490,0(+0,100 +0,360
1024 0,250 1000,0|+0,200 +0,720
CynepCen 1024| 0,001 0,5/+0,001 +0,003
2048 0,500 2020,0|+0,400 +1,440
SIN, SIN2, MHC, LYM, SYNC 4096 1,000 4070,0|+0,800 +2,880

3.4.9

OunHaMn4ecKu guanasoH npu ceneKTUBHbIX U3MepeHUnAx

OvHamnyecknin gnanasoH npn NaMepeHnn aHasin3aTopomM CeneKTUBHbIX ypOBHeI7IZ

[nanasoH nsmepeHus pasHoCTH ypoBHeN

OBYX rapPMOHUYECKMX CUTHanNoB
(anHamnyeckun auanasoH), ab

Mpenen abcontoTHOM NOrpeLLIHOCT U3MEPEHUS PasHOCTM
YPOBHe ABYX rapMOHUYECKMX curHanos, b

0...50 +0,5
50...70 1
70...80 +3
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3.4.10 WU3mepeHMe MMNYNbCHbLIX WYMOB
M3mepeHne MMnynbCHbIX LLYMOB:

[nanasoH ycTaHOBKM ONIUTENBHOCTH BepxHss rpaHuua, He MeHee, ¢ 3600
BPEMEHHOro nHTepBana (nepvoga)

M3MEPEHWSI MMYMbCHBIX LYMOB HwxHss rpaHuua, He Gonee, ¢ 60

NunanasoH BepxHsis rpaHvua, He meHee, Abm 0

I;I:(;)Bo;maHanmaa BCMTECKOB yMa 10 | yeranosku HwxHaa rpaHvua, He Gonee, ABM -50

MorpeluHoCTb yCTaHOBKM nopora, b +2

3.4.11 WN3mepeHne N3aMeHeHUs 4acToTbl

N3mMepeHne n3MeHEHUS YacTOTbl B KaHare CBsiav Mo AByX4acToTHOMY curHany (SIN2):

MakcumanbHas yactota

yCTaHOBJ1IEHHOIo Ananas3oHa 4acToT,

[Ounana3soH

n3MepeHud

nameHeHusa yactotbl SF, Iy

Mpenenbl abcontoTHOM
MOrpPEeLLUHOCTN U3MEpPEHUs

Ky, M3MeHeHus YacToThl, He bornee, L
4,8, 16 18...+18 5
32, 64, 128, 256, 512, 1024, 2048 -100...+100 +(1x10"xSF+0,03)
4096 -100...+100 +(1x10°xSF+0,06)

3.4.12 WUN3mepeHMe 4aCTOTHOM XapaKTePUCTUKM 3aLUMLLEHHOCTU OT NOMeX

VlsmepeHVle YacTOTHOM XapakTepuctukmn 3alneHHOCTU rapMOHUYECKNX COCTaBNAKLWNX CUrHana M4YC
OT NMomMex Kak BblpaKeHHOe B neumnbenax COOTHOLLEHME YPOBHA Kakaomn FapMOHMHeCKOVI cocTasnsoLen
MYC n YPOBHA NOMEX B COOTBeTCTBYIOLLI,eﬁ 3TOW rapMOHMKe NMosioce YacToT:

[nana3oH namepeHnsi YacTOTHOM
XapaKTepPUCTUKMN 3alULLEeHHOCTH, Ab

Mpenenel gonyckaeMor abContoTHOM NOrPELLHOCTH
n3MepeHns 3almieHHocTu, ob

3...10

2,5

10...50

+1,5

3.4.13 WN3mepeHue 4acTOTHOM XapaKTepucTukm satyxaHus (A4X)

N3mepeHne 3aTyxaHus 1 4aCTOTHOW XapakTepuctukmn 3atyxaHusa (AYX) ocywecTBnaeTcs OTHOCUTENBHO
3afjlaHHbIX OMOPHbIX YPOBHEW reHepaTopa M U3MepuTens, YTo NO3BOMSET U3MEPUTb B T.4. BHOCUMOE
(pabouee) 3aTyxaHne 1 NepexogHoe 3aTyxaHue.
Ons onpegenennst HepaBHoMepHocTn AYX obecneunBaeTcs BO3MOXHOCTb €€ nepecyeTa OTHOCUTENbHO:
¢  MWHMMAanbHOIO 3aTyxaHus B guana3oHe 4acToT aHanuaa,
e  MaKCMMarnbHOro 3aTyxaHus B guanasoHe 4acToT aHanuaa,
e OTHOCMUTENbHO 3aTyXaHWs Ha 3aaHHOM YacToTe Anana3oHa YacToT aHanusa:

Mpenensl gonyckaeMon abcontoTHom

o MopkntoyeHue (Tun | Ouana3oH
M3amepuTenbHbI Makc. MOrPELUHOCTU M3MEPEHUSA 3aTyXaHusl B
pasbeMa n3mepeHust
CUrHan Ha ocHoBe yacToTa, 3aBNCUMOCTM OT BapuaHTa NocTaBKu,
aHanusaTopa) 3aTyxaHwus,
SIN Ky, 5 nb
Koakc CUMM A /301, /311 /307
Aa Aa -30...50 +0,3 0,3
Mactep YacToThl 8o 128 aa aa 50.....70 - 1,5
Aa Aa 70...118 - 2,0
Aa Aa -30...50 +0,3 +0,3
MacTep YacToThl,
CynepCen no 1024 Aa Aa 50.....70 5 +1,5
HeT aa 70...100 - +2,0
Aa Aa -30...50 +0,3 +0,3
MacTep YacToThl [0 2048 na aa 50.....70 = +1,5
HeT aa 70...90 - +2,0
Aa Aa -30...50 +1,5 +1,5
MacTep HacTotel | no4096| pfa na 50.....70 - +1,5
HeT aa 70...80 - +2,0
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3.4.14 WN3mepeHMe 4aCTOTHOM XapaKTepPUCTUKN 3aTyXaHUA acCUMMeTpuun
MiaMepeHVe 4YacTOTHOW XapakTEePUCTUKN 3aTyxaHUsA aCUMMETPUMN Harpy3ku OTHOCUTENBHO OBLLEN TOYKU B
co0TBeTCTBMM ¢ pekomeHgaumen MCO-T 0.9 (4.1 longitudinal conversion loss (LCL)):

Makc. yactoTa,
Ky,

[dnana3oH namepeHnsi HacTOTHOM
XapaKTEPUCTUKMN 3aTyxaHusi
acummeTtpun, ob

Mpenenel gonyckaeMor abcontoTHOM
MOrPELLUHOCTM U3MEPEHUS 3aTyXaHNs
acummeTpun, ob

[o 4096

4...30

+1

30...50

+2

3.4.15 WN3mepeHMe 4aCTOTHOM XapaKTepPUCTUKN rPynnoBoro BpeMmeHu npoxoxaerHus (MBIM)
Wamepenue MBI cnegytowmmm cnocobamu:

namepexne Bl oTHOCMTENBHO MUHMMANbLHOIO 3HA4YEHMS B AMana3oHe 4YacToT aHanuaa,
namepenne 'BI1 oTHOCUTENBHO MakCMMarnbHOrO 3Ha4YeHUs B AMana3oHe 4acToT aHanmaa,
nameperune Bl oTHOCUTENBHO BPEMEHU Ha 3a4aHHOMN YacToTe:

BepxHee 3HaveHne ananasoHa namepexuns Bl Mpenenesl ponyckaemon abCcontoTHOM
0...Dmax B pexume namepeHnss OTHOCUTESbHO norpeLwHocT namepexus MBI
MUHMManbHOro 3HadeHus Bl B 3aBucumMocTu ot B 3aBMCUMOCTM OT TMMa pasbema aHanuaaropa -
MaKCUMarnbHOW YacTOTbl U3MEPUTENBHOMO AnanasoHa, AD, MKC
yCTaHaBnMBaemon u3 psga Fmax=4, 8, 16,...4096 kl'y KoakcumanbHO CUMMETPUYHO
Fmax, kl'y Dmax=128000/Fmax, MKC +Dmax/100 +Dmax/500
4 32000 320 64
8 16000 160 32
16 8000 80 16
32 4000 40 8
64 2000 20 4
128 1000 10 2
256 500 5 1
512 250 2,5 0,5
1024 125 1,25 0,25
2048 62,5 0,625 0,125
4096 31,25 0,3125 0,0625

3.4.16 WN3mepeHue 4acTOTHOM XapaKTepPUCTUKN MOAYNA NOJSIHOrO CONPOTUBIEHUS, ero
AeNCTBUTENbHON U MHUMOM COCTaBNSAOLWUX

N3mepeHne vactotHom xapaktepuctukm mogynsa Z(f)=|R(f)+jX(f)] u coctasnsaowmux R(f) n X(f) nonHoro
BXOAHOMO COMPOTUBMEHUS (MMNedaHca) NOAKMYEHHOW K CUMMETPUYHOMY pasbemy RTX unm RTx 75
KOMMNJIEKCHON HAarpy3ku ¢ HoMuHanbHbIMK 3HadeHuamn ZH(H)=|RH(f)+XH(f)], RH(f), XH(f):

[Npenenesl gonyckaemMon OTHOCUTENBHOM
[IMaNasoH uamMepeHnii NOrpeLuHOCTN N3MEPEHMS
Makc. yactoTa Moaynsa nMmnegaHca Z(f), Om OZ(f)=1Z(N-ZH(D)I/Z1(f)*100, %
’ o ’ ’ OR(f)=|R(f)-RH(f)|/ZH(f)*100, %
Ky akTmBHon coctasn.mmn. R(f), Om, _ " o
peaktusHon coct.umn. X(f), Om OX(O=X(D-XH(R)I/ZH())*100, %
’ /301, /311,
/307 Ha RTx 75 /307 Ha RTx
0,3...3 - +3
3...30 - 11
no 1024 30...1000 +3 +1
1000...3000 +6 +1
3000...30000 - +3
1...30 - +5
30...150 +6 +2
Ao 4096 150...600 +10 +2
600...10000 - +5

3.4.17 WN3mepeHune 4YaCTOTHOM XapaKTepucTuku pba3oBOro yrra nofnHoro ConpoTuUBIIEHUA

M3amepeHne 4acTOTHOM XapaKTepucTuku as3oBOro yrra MofHOro COonpoTUBEHUSN

BekTopamu R(f) n jX(f):

(yrna wmexpy

Mpegenel gonyckaeMon abcontoTHOM
Makc. yacToTa, AdvanaszoH un3mepeHuss Has3oBoro NOrPELIHOCTI M3MEpEeHHs ha3oBoro yria, rpas
Kl a®d, rpa :
! yma @, rpan /301, /311 |/307 ha RTx 75 |/307 Ha RTx
£o 1024 -90...90 - 5 +2
8o 4096 -90...90 - 5 5
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3.4.18 WN3aMepeHMe 4aCTOTHOMN XapaKTePUCTUKM 3aTyXaHUsi HECOrnacoBaHHOCTH

I/IsmepeHme YacTOTHOM XapaKTepuUCTUKN 3atyxaHma HecornacoBaHHOCTM COMPOTUBIIEHNA NOAKITHOYEHHOMN

K cUMMETpU4HOMY pasbeMy RTX unv RTX 75 Harpysku:

Mpenenel gonyckaemor abcontoTHOM
Makc. yacToTa, [vanasoH wu3MepeHUs 3aTyxaHusi MOrPELLIHOCTM U3MEPEHUS 3aTyXaHus
Ky HecornacoBaHHocTU AHc, Ab HecornacoBaHHOCTW, Ab
/301, /311 /307
1...... 20 - +1

Ao 1024 20.....40 - 2

8...20 - +2
Ao 4096 20...30 i +4

3.4.19 WN3mepeHUe 3aneKTpU4ecKoro conpoTmBneHus

VlsmepeHVle BEeJIMYNHbI 3JTIEKTPUYECKOIo COMNpPOTUBIIEHUA Harpysku, NOAKIMOYEHHON K CUMMETPUYHOMY

pasbeMy RTX (xapakrepuctukmu cootBeTcTBYHOT yeroeusm TOCT P M3OK 60079-25-2012):

lNpenensl fonyckaemMon OTHOCUTENBHOMN
[unanasoH namepenuns conpotmeneHns R, Om NOrpeLHOCTN N3MEPEHNS CONPOTUBNEHUS, Y%

/301, /311 /307

0,3...3 - +3
3...30 - +1
30...300 +2 +1
300...1000 +4 +1
1000...3000 +10 +1

3000...30000 - +3

3.4.20 WU3mepeHMe 3NeKTPUYECKON EMKOCTHU

Vl3mepeH|/|e BEeJIMYNHbI SﬂeKTpVI‘-IeCKOVI €MKOCTU Harpysku, NOOKIMIOYEHHON K CUMMETPUYHOMY pa3bemy

RTX (xapakrepuctuku cooTBeTcTBYOT ycnosusam FTOCT P M3K 60079-25-2012):

[unanasoH namepeHuna SHeKTpMHeCKOVI emkoctn C npu
COOTHOLLIEHUN aKTUBHOM U peaKTMBHOVI cocTaBnAarWmnx

[Npenenbl fonyckaemMon OTHOCUTENBbHOMN
NOrpeLlHOCTN N3MepPEHNst eMKoCTH, %

vMnegaHca U3MepsieMon Harpysku (TaHreHce yrna
avanekTpuyecknx noteps) tgd=R/|X|x100 /301, /311 /307
He 6onee 100%, HP
0,1...1 - 43
1...3 - +1
3...3000 +10|+1
3000...10000 - +3

3.4.21 WN3mepeHue MHAYKTUBHOCTHU

N3mepeHne BenuYMHbI WMHOYKTUBHOCTU Harpysku, MOAKMOYEHHONW K CUMMETPUYHOMY pasbemy RTX

(xapakrepuctukmn coorBeTcTByHOT yenosuam FTOCT P M3K 60079-25-2012):

[rnana3oH namepeHusi UHAYKTUBHOCTY L npu
COOTHOLLEHUW PEAKTUBHOW 1 aKTUBHOW COCTaBMSAOLLNX

[Npenensl gonyckaemMon OTHOCUTENBHOM
NOrpeLHOCTN N3MEPEHUS UHOYKTUBHOCTU, %

umnegaHca nsmepsiemMmon Harpysku (gobpoTtHocTn) Q=X/R

He meHee 0,01, MKIH /301, /1311 1307
10...100 i 3
100...3000 +10(+1
3000...1000000 _ 1
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3.4.22 WN3mepeHue 4-nONOCHUKOB U Kabenen metogom XX-K3

M3mepeHne CcOBCTBEHHbIX YacTOTHbIX XxapakTepucTuk (YX) 4-nomocHuka n kabena metogom XX-K3
(xonocToro xoaa — KOpoTKoro 3amblkaHus) no FOCT 27893.

UsmepeHne UYX coberBeHHoro wmnepaHca Zs(f) 4-nontocHukoB (kabenen) metogom XX-K3 B
cooteeTcTBMM Nn. 3.4.16.

MamepeHne YX dasosoro yrma P(f) 4-nontocHukoB (kabenen) metogom XX-K3 B cooTBeTCTBMM C

n. 3.4.17.

M3mepeHne conpotmBneHus R, anektpudeckor émkoctn C, uHayktuBHocTM L metopgom XX-K3 B
COOTBETCTBUM C ycroBuam no n. 3.4.19, n. 3.4.20, n. 3.4.21 cOOTBETCTBEHHO.

M3mepeHne YX cobCTBEHHOro rpynmnoBoro BpemeHu npoxoxaeHus Bl B cOOTBETCTBUM C yCrOBUSAM MO

n. 3.4.15,
M3mepeHne YX cobcTBeHHoro 3atyxanmns — A4X metogom XX-K3:
Mpenenesl gonyckaeMor abContoTHOM NOrPELLUHOCTU U3MepPEHNs
Makc. [nana3oH namepenns
cobcTBeHHoro 3atyxanusa AA 4-nontocHuka (kabens) metogom
YyacTtoTa, | COBCTBEHHOro 3aTyXxaHus XX-K3 E
KU A nb -K3 B 3aBMCMMOCTM OT BapuaHTa NoCTaBKu aHanM3aTopa, 4
’ /301, /311 /307
0...10 +0,3 +0,05
10...20 +0,3 +0,10
Ho 1024 20...30 +0,5 +0,15
30...35 - +0,30
35...40 - +1,00
0...20 +0,5 +0,20
flo 409 20...30 12,0 +1,00

[nsa kabenen namepeHHbIe XxapakTepUCTUKN 4-NOSIOCHNKA aBTOMATUYECKM NepecUYnTLIBAOTCA B MOTOHHbIE
COBCTBEHHbIE XapaKTEPUCTMKN kabens ¢ y4eToM 3agaHHON AnuHbl kabens Lkab B meTpax:

[MapameTpbl 4-NOSIOCHUKA

MoroHHble NapaMeTpbl kabens

O6o3HaveHne, eaMHULbI U3MEPEHUIA, MYHKT

O6o3Ha4yeHne

N eUHULBI U3MEPEHUN,

TY, norpeLHocTb: A - abcontoTHas, § -

dopmynbl pacyeTa norpeLwHocT (A - abcontoTHas,

OTHOCUTENbHas d - oTHoCUTENbHAas)
KoadppumumeHT Aa(f)=4A*1000/Lkab,

AYX A, npb 3.4.13 | 4A, 0B 3aTyXaHus a(f), ab/km Fy
rBr D, mkc |3.4.15 | AD, mkc |koadduumeHT casbl | b(f), pag/km ob(f)=£1%
MoayInb Moayrnb cobCTB. _
vMnegaHca Z,0m |3.4.16 |4Z, Om UMNeaaHca Zs(f), Om AZg(f)=4Z, Om
dasa (pasa cobCTBEH. _
MMNeaaHca @, rpap |3.4.17 |AD, 2pad | e nauca @(f), rpan AQ(f)=A®, epad

0 MOroHHoe NI
conpoTtuenerHne |R,Om |[3.4.19 |R, % CONPOTUBMEHME Rc(f), Om/km | SRCc=6R, %
€MKOCTb C,H® [3.4.20 |SC, % NOroHHas eMKoOCTb Cc(f), HO/Km oCc=0C, %

0 MOroHHas -9 0
MHAYKTMBHOCTL |L, MkIH [3.4.21 |4L, % MHAYKTVBHOCT Lc(f), MkTH/km | dLe=0L, %
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3.4.23 [OuHamunyeckun amanasoH pednekromeTpa

I/IamepeHl/le BeInnYUnHbI

pecpneKTorpamme obecneynBaeTcsi B AUHAMUYECKOM AnanasoHe:

3aTtyXaHna OTpaXeHHOro wuMmnyrnbCa NoO XapakTepHOMY OTpa)XeHUK Ha

MakcumanbHasa yacTtoTta

YCTaHOBJIEHHOIO AMana3oHa 4acToT,

[unana3oH namepeHuns
3aTyxaHus umnynsca
(BnHammnuyeckun guanasoH

Mpenensl gonyckaemon
abConTHOM NOrpeLLHOCTH
n3MepeHus 3aTyxaHus

Kl pednektomeTpa), A nvnynbsca, ab
4,8, 16, 32, 64 5...40 +1,5
5...50 +1,5
128, 256, 512, 1024, 2048, 4096
50...70 +3

3.4.24 WN3mepeHUe 3aAepXKKU U pacCToAHUA pedeKTOMeTPoM

NamepeHne 3agepxkuM MNprvemMa OTPaKeHHOro CurHana W pacCTosiHUS [0 HEeoOHOPOAHOCTM Mo
XapaKTepHOMY OTpaXKeHUI0 Ha pedriekTorpaMMe:

[nanasoHbl 1 npegensl gonyckaeMorn abconoTHON

Make. Paspeluerve Anana3oH n NOrPeLLIHOCTM N3MEPEHUS PACCTOAHUSA MO OTPAKEHUIO OT
yacToTa |MPEACTaB- npenenst HEOAHOPOAHOCTU MPU TUMOBLIX 3HAYEHUSAX
yCTaHOB. nexHns Aonyckaemou ycTaHaBnvMBaemow B aAvanasoHe 1...300 M/MKC ckopocTu
anan. pedpriekTo- abconioTHo pacnpocTpaHeH sl ANEKTPOMArHUTHOM BOMHbI, M
rpammbl MOrpeLHoCTH _ —
yacTor, Koad. ykopoueHna=1,0 Koad. ykopoueHua=1,5
He Gonee, n3MepeHust
Kl MKC sapepxkmn, Mkc | CkOpocTb=150 M/MKC - CkopocTb=100 M/MKC -
BO34YLUHbIE TMHUN kabenwu c MN3-n3onaumen
4 102,4| (500...97280)+51,2| (75000...14592000)+7680 (50000...9728000) 45120
8 51,2 (250...48640)+25,6| (37500...7296000)+3840 (25000...4864000) 42560
16 25,6] (120...24320)+12,8| (18000...3648000)+1920 (12000...2432000)+1280
32 12,8 (60...12160)+6,4 (9000...1824000)+960 (6000...1216000) 640
64 6,4 (30...6080)+3,2 (4500...912000)+480 (3000...608000)#320
128 3,2 (15...3040)+1,6 (2250...456000)+240 (1500...304000) 160
256 1,6 (7...1520)+0,8 (1050...228000)+120 (700...152000)+80
512 0,8 (3...760)+0,4 (450...114000) 460 (300...76000)#40
1024 0,4 (1,5...380)+0,2 (225...57000)#30 (150...38000)+20
2048 0,2 (0,8...190)+0,1 (120...28500)+15 (80...19000)+10
4096 0,1 (0,5...95)+0,05 (75...14250)+#7,5 (50...9500) 45

3.4.25 WN3mepeHUe 3afepXKKu Mmexay curHanamu Ha Bxogax RTx (RTx 75) u SYNC

NsmepeHve 3agepxkn mexagy curHanom Ha Bxoge RTx (RTx 75) u curhanom Ha Bxoge SYNC
aHanusaTopa BapuaHTa NocTaBku aHanusaTopa /307:

MakcumansHasa YactoTta [nanasoH n ng)e,u,enbl Aonyckaemow abComnoTHOM NOrpeLLIHOCTA N3MEPEHUS
AnanasoHa, Kl'y 3a4epXKkn ~ npu BbIGpaHHOM NpegenbHOM paspeLleHnn CnekTpa, MKC
128 (-100000...100000)+30
256 (-50000...50000)+30
512 (-25000...25000)+30
1024 (-12500...12500)+30
2048 (-6250...6250)+30
4096 (-3125...3125)£30

® Ecnn cpoHT curHana Ha pasbeme SYNC npealwecTsyeT GPOHTY curHana Ha pasbeme RTx (RTx 75), To
3agepxKa cHMTaeTcs NonoxuTensHon. B npoTMBHOM cryyae (onepexeHue) 3afepxka cymtaeTcs
oTpuuaTenbHON.
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3.4.26 WN3mepeHue TaHreHca yrna AManeKkTpuyeckux notepb

ViamepeHve BenuuMHbI TaHreHca yrna Auanektpudeckux notepb (tgd) emkocTHom  Harpysku,
MOAKMIOYEHHON K CUMMETPUYHOMY pasbemy RTX. TaHreHc yrna notepb M3MepsieTcs B MpoueHTax (Tak
NPUHSTO B 3NEKTPO3HepreTuke) v onpedensietcs no ¢opmyne tgd,%=R/| X |x100, roe X <0 -

peakTnBHada, a R - aKTMBHasaA COCTaBndAwWwMe uMnenaHca Harpys3ku npu I'IOCJ'Ieﬂ,OBaTeJ'IbHOIZ cxeme
samewleHnst Z =R+ JX:

[wnana3soH Mpenenesl gonyckaemorn abCcontoTHOM NOrPeLLHOCTU
N3MepeHUNsi TaHreHca N3MepEeHuNsi TaHreHca yrna auanekTpu4eckmux notepb, %
yrna
AVN3NEKTPUYECKNX K  ceedeHuw  —
noTepb 8 eQuHuuax /301, /311 1307

tgd, % tgd, eo.
0,1...100 0,001...1,000 - +0,10x%tgd

3.4.27 WN3mepeHue oOGpPOTHOCTHU
N3mepeHne BenuumHbl [o6poTHoCTM (Q) MHAYKTMBHOM Harpysku, MOAKMOYEHHON K CUMMETPUYHOMY
pasbeMy RTX. [JoBpoTHOCTb U3MepsieTcss B eanHuuax u onpeaensietcs no gopmyne Q= X/R, rae

X >0 - peaktusHasn, a R - aktuBHaa coctaenswLliMe MMNedaHca Harpysku npu nocrefoBaTenbHON
cxeme 3amelyeHus Z =R+ jX :

Mpeaensl gonyckaemMor abCcontoTHOM NOrPELLHOCTU
Hvana3oH namepeHns LO6poTHOCTU Q, ea. nsMmepeHns gobpoTHocTw, ea.
/301, /311 /307
0,01...1000 = +0,10xQ

3.4.28 WU3amepeHue chaszorpamm ypoBHA

M3mepeHune hasorpamm ypoBHSI Kak 3aBUCMMOCTM LLUMPOKOMOSIOCHOrO Mo N. 3.4.2 U CENEKTUBHOIO YPOBHSI
no n. 3.4.4 ot dasbl ONOPHOro curHana. [inanasoH YactoT onopHoro curHana - ot 0,041 go 0,500 kI'y;

Mpeaensl gonyckaemMor abCcontoTHOM NOrPELLHOCTU
[ranasoH 4acToT OnopHOro curHana, Ky BOCMPOM3BEAEHMS HYINEBOrO 3HaYEeHNs1 HaYanbHom dasbl
OMOPHOro cuUrHana, rpag
ot 0,041 go 0,060 BKNIOYNTENBHO +0,5
ot 0,060 go 0,500 +1,0

3.4.29 WN3mepeHMe XpoOHOrpamMmm ypoBHSA

M3mepeHune XpoHorpaMm YpOBHS Kak 3aBUCUMOCTU LLUMPOKOMOMOCHOrO Mo M. 3.4.2 U CENEKTUBHOIO YPOBHS
no n. 3.4.4 ot BpeMeHu. [ljnanasoH pa3BepTku xpoHorpamm - ot 5 go 1800 c:

Mpenenesl gonyckaemMon abContoTHOM NOrPELLHOCTU

[wnana3oH pa3BepTKkn XpoOHOrpamm,
BOCMPOM3BEAEHNS BPEMEHU HA XPOHOrpaMmme, ¢

ot 5 go 1800 +1

3.5 XapaktepuCcTUKM NporpamMmHOro obecneyeHmMsa aHanu3aTopoB

MO aHanusaTopoB coctouT M3 O nepcoHanbHoro komnbtoTepa (MO MK), BcTpoeHHoro 1O DSP,
BcTpoeHHoro [10 DSP CynepCen wn BcTpoeHHoro [10 ARM. BctpoeHHoe [10 3awmueHo ot
HenpedHaMepeHHbIX U NpedHaMepeHHbIX WU3MEHEHUN, U ero 3anucb OCYLIEeCTBNAETCH B npolecce
npoussoacTea. [locTyn K NpoLEeccopy UCKMOYEH KOHCTPYKLUMen aHannsatopos. 10 MK yctaHaBnuBaeTtcs
C MawwuHHoro Hocutend. 3awmTta O aHanu3aTopoB OT HENpPeAHAMEPEHHbIX U NpeaHaMepPEeHHbIX
N3MEHEHNN COOTBETCTBYET YPOBHIO «BbICOKUW» cornacHo P 50.2.077-2014. WNpaeHTUdUKaLMOHHbIE
paHuHble MO:

MneHTdnKaLmoH. AaHHble (NpuaHaku) |3HaveHue

BapuvaHTtbl noctasku A-7/301 n A-7/311

HanmeHoBanwue MO MO MK MO DSP MO DSP CynepCen|INMO ARM (A-7/301)
MoeHTndukaumoH. HaumeHoBaHue N0 |A7.exe A7.i00 A7 sst.i00 A7.bin

Howmep Bepcun (ngeHtud. Homep) MO | V5 F3 F3 A4

Lindposon ngeHtndgukatop NO - - - -

BapuaHT noctasku A-7/307

HanmeHoBanue MO MO MK MO DSP MO DSP CynepCen
MaoeHTndpukaumoH. HaumeHoBaHue MO |A7 307.exe|A7 307.i00 |A7 307 sst.i00
Howmep Bepcum (ngeHtnd. Homep) MO | V6 F4 F4

Lindpposon ngeHtndukarop NO - - -

BoamoxHoctu O npumeHnTenbHO K BapuaHtam A-7/301 un A-7/311 onucaHbl B 4acTu pyKoBOACTBa Mo
akcnnyaTaumm 4221-009-11438828-17P3-1-2 P3.
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4. Acnonb3oBaHue NO Ha3HAYeHUIo

4.1 JnekTponuTaHue U onepaTUBHasA UHAUKALUA COCTOAHMUA aHanu3aTopa

SHEKTDOHMTaHMe aHanmsartopa obecneunBaeTcst OT BCTPOEHHOIo akKymMmyJrAaTOpPHOIro UCTOYHUKa
NMNTaHNA NOCTOAHHOIO TOKa UIMM KOMMJ1IEKTHOIO CeTeBoro agantepa.

CeTteBon aganTtep:
- [OJPKEH NOAKMYATLCH K CETU NMUTAHUS NEPEMEHHOIO TOKa
o C HanpsbkeHuem 187...242 B,
o cvactoTom (50+2,5) 'y,
o npwu kO3 PULNEHTE HEMMHENHBIX UCKaxeHnn He Bonee 10%;
- MOLLHOCTb, NOTpebnsiemas OT CeTM MEepPeEMEHHOr0 TOKa CeTEBbIM adanTepoOM C MOAKMHYEHHbBIM
aHanuMsaTopoM B paboyem pexume, He npesbiwaeT 25 BT.

4.1.1 PaboTta aHanu3aTtopa OT BCTPOEHHOIO aKKyMynsitopa

Mpn perynspHOM WCMONb30BaHUM aHanM3aTop XapaKkTepusyeTcsi CreaylLlmuMn BpeMEHHbIMU
napameTpamu paboTbl OT BCTPOEHHOIO aKKyMYNSATOPHOrO MCTOYHWUKA NUTAHUS.

OnntenbHoOCTb

Pexum aHanmsaTopa
pexuma, 4acos

CeTeBoI aganTep NOOKMIOYEH,
3apsigka BCTPOEHHOIro aKKyMyssitopa | aHanv3aTop BbIKITHOYEH U He Gonee 12
oTkntoyeH ot MK

CeTeBoMn aganTep OTKIIOYEH,
Al aHanm3aTopos aHanmsaTop BKMIOYEH,
AnCom A-7, Y He meHee 8
) YNIPABASEMbIX TOMbKO aKTMBMPOBAHO B3aUMOAENCTBUE
Pa6ouunn MK ynpasnstowero K n aHanusartopa,
PeXuUM BKITHOYEHbI reHepaTop 1 U3MepuTenb
aHanusaTopa i
And aHannsaTtopos CeTeBoit aganTtep OTKIIOYEH,
AnCom A-7 ¢
aHanusaTop BKIOYEH, He meHee 5
COOCTBEHHbIM
NHOMKATOPOM BKITIOYEHbI reHepaTop U U3MepuTenb

CocTtosiHne aHanusaTtopa AnCom A-7 ¢ cob6CTBEHHBIM MHAMKATOPOM OToGpaxkaeTcsi cpeacTBamu
BCTPOEHHOIO MHAMKaTopa.

OTtobpaxeHne cocTosHUs aHanusaTopa AnCom A-7, ynpasnsiemoro Tonbko MK, obecneumBaetcs
nocpeacTesom YeTbipex ceetoanonos Power, Ready, Data n Control.

BsaumopgeicTteue .
npasnstoLero MK CeteBoit CocTosiHue CocTosiH1e aHanu3aTopa Uni (pyHKLIMOHAMNLHOTO
ynp apanTep cBeToaMona yana aHanusatopa
¥ aHanv3aTopa
BaaumopeiicTeme ¢ Power=3eneHbii
A MopakmioyeH 3apsaka BCTPOEHHOrO aKKyMynsiTopa
K otcytcTByeT Ready=[oraweH

MutaHne aHanusaTtopa
obecneuymBaeTcs oT
CeTeBoro aganrtepa

PexXum noaroTtoBKu

MNoakntoveH Power=>XenTtbI
A aHanusartopa

. | Pabouuin pexum
Power=3eneHbin P

aHanusaTopa
Hanpsbkenne MutaHne aHanusaTopa
MK nogkntoyeH, OTKMIOYEH akKyMynaTopa Huxe obGecneunBaetcs OT
nporpamma Power=KpacHbin | HopMbl. Heobxoaumo BCTPOEHHOro
3arpyxeHa MuraeT | noakniyeHue cetesoro | aKKymynaTopa
. apanTtepa ons 3apsgku

B3anmMoaencTaune aKKkyMynsTopa
YCTaHOBMNEHO

Ready=3eneHbin | LICI roToB k paboTe

Ready=KpacHbin | ABapus LICI1 ‘ Heobxoamm peMoHT aHanmaaTtopa

OTKntoYeH - -
unu Control=3eneHbii | KOHTpOnbHLIN NHAMKATOP Nepefaydn ynpaBnsitoLmnx
NOZKMHOYEH muraet | komaHg B LICIM n3 MK

Data=3eneHbin | KOHTpOMbHbBIN MHAMKATOP Nepeaayn pesynbTaToB
muraet | namepenun ns LICM B MNK
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4.1.2 0O6cnyxuBaHuMe BCTPOEHHOrO aKKymynsitopa

Uepes kaxable ABa roga OONrOBPEMEHHOIO0 XpaHEHUs1 BCTPOEHHbIV aKKyMynsaTop aHanusaTtopa
JormkeH 6bITb NoABEPrHyT 06a3aTensHON 3apsake.

MpooomKnTenbHOCTL 3apsakM NPy OOMrOBPEMEHHOM XpaHEHMM N nNepen UCNoSNb30BaHNMEM Mocre
CHATUS C XpaHEeHUs1 AOJMKHA COCTaBNsATb HE MeHee 24 Yacos.

4.1.3 3apsigka BCTPOEHHOro akkymynsatopa

MopgknioyeHne aHanusaTopa K nuTalowen CceTu OCYLEeCTBNSAeTCs B COOTBETCTBUM C
npeacTtaBreHHON CXEMON.

Rolly ke {oninod
<ﬂo o o0
Y\

— B pexunme 3apagkun “Power” 3eneHbIn  m—

R&-232C

B i )

CeteBoW agantep

Kabenb nutaHua K-KI1

/ Kcetn~220B /50 Ny

NoaknioyeHne aHanusaTtopa AnCom A-7 B pexuMe 3apsgKkyi akKymynsaropa

Pexum 3apsakM BCTPOEHHOIo akKkyMynsaTopa MMeeT criegyroLlime ocobeHHOCTH:
- aHanusaTtop AnCom A-7 (ynpasnsetca Tonbko [1K):

O 3apsgka OocCywecCTBIAeTCA TOJIbKO B BbIKIMHY€HHOM COCTOAHUM aHanuaatopa npu
NOAKIMK4YeHN ceTeBOoro agantepa K aHanm3aTtopy,

O BKIIOMEHME pexnma 3apsakv KOHTponupyeTca nNo nHaukatopy Power, KOTOpbIA OOSDKEeH
ropeTb 3eneHbIM LIBETOM Kak 3TO NOKa3aHO Ha PUCYHKE;
- aHanusatop AnCom A-7 cO BCTPOEHHbIM KOMMbLIOTEPOM N SKPAHOM:

O 3apsapka ocyulecTtBideTcd B nobom cocTosAHUM aHanusartopa npu nogkni4YeHnn K Hemy
ceTeBOro agantepa,

O YPOBEHb 3apAfKun aKKymynatopa WHOUMUMPYETCA Ha 3KpaHe aHanusartopa; npouecc
KOHTPOJA U 3apAaKn akkymMynaTopa aetarnbHO OnncaH B P3-1-2a.

BHumaHue! [na obecneveHusi TpeboBaHun 3nekTpobe3onacHOCTM U 3NEKTPOMarHUTHOM
COBMECTMMOCTM NOAKIMIOYEHNE CETEBOIO agantepa aHanM3aTopa K CETU NMUTaHUs AOJMKHO NPOM3BOAUTbLCS
C MpUMMEHEeHMEeM TONbKO TPEXMOMCHOW PO3eTKW, MPOBOA 3a3eMSIeHVMS KOTOpPOW [OIbkeH ObiTb
JENCTBUTENIbHO 3a3EeMIIEH.
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4.2 Pabouun pexum aHanusartopa

Mpn ncnonb3oBaHMM aHanuaatopa ANnd MNPOBEAEHUs U3MEPEHUN ero criefyeT MOAKMHYUTb K
ynpasnsowemy K B cOOTBETCTBMM C NpeacTaBfEHHOW HUMXe CXEeMOW W 3arpy3nTb MNporpaMmHoe
obecneyeHune. [lonyckaeTcsl MCMOMb30BaHME aHann3aTopa Kak B peXxumMme NoAroToBKU (CeTeBOW aganTtep
BKMoYeH B ceTb 220B/50IMy 1 noaknoyeH K aHanu3aTopy), Tak 1 B paboyem pexume (ceteBor agantep
OTKIIIOYEH OT aHanusaropa).

B pexume noarotoBkM nutaHuMe aHanmsatopa obecnednmBaeTcs HEMOCPEACTBEHHO OT CETEBOrO
agjanTepa, BCTPOEHHbIA akKKyMynaTop He 3agencTByetcs. Pexyum noarotoBkM MOXeET ObiTb MCNOMb30BaH,
Hanpumep, B y4ebHO-TPEHMPOBOYHbLIX LEensaxX, Tak Kak Npu NUTaHUM OT CETEBOro ajanTtepa Ha Bbixoae
reHepaTopa M Ha Bxoge M3MepuTens MoryT HabnwoaatbCs AOMOMHUTENbHbIE MOMEXW, YTO CKaXeTCs Ha
BO3MOXXHOCTSIX U3MEPEHMNST HU3KMX YPOBHEN B LUMPOKON Nosioce.

BHumaHue! BoinonHeHne nsamepeHun JOmKHO Npon3BoaMTLECA B paboveM pexnme, npu KOTOpom
niuTaHue aHanu3atopa obecneuyMBaeTcA OT BCTPOEHHOro akKKymynsaTopa, 4TOo crnocobcrByeT
CHWXEHUIO YPOBHSA COBCTBEHHbIX M MPOHMKAIOLWNX LLIYMOB U MOMEX B LIENSX reHepaTopa U nsMmeputensi
aHanusatopa.

B paboyem pexvme nocne 3anycka aHanusaropa:
Power - 3eneHbi;
Ready - 3eneHbii;
Data - 3eMeHbIN MUraeT;
Control - 3eneHbI MUraer.

RS-Z232C
AR

L

@)

Kabenb

nocnegosartesibHOro 4

nHTepdeica K-PC

A
Ynpasnsiowmii MK ‘,‘\Lf.=

MoaknroyeHmne aHanusaTopa AnCom A-7/1XXXXX/XXX B pabouyeM pexume

BHumaHue! Ynpasngawowmn aHanudatopom [1K (3a wucknoveHnem HoyTOyka) [OOMmKeH
NoaKmnoYaTbCA K 3a3eMITEHHON TPEXMOSIIOCHOW pPO3eTKe, MPOBOA 3a3eMJIEHUS KOTOPOW OOIMKEH ObITb
JENCTBUTENTbHO 3a3EeMIIEH.
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4.3 3KcnnyaTauuoHHble OrpaHU4eHUsi NpyU UCNOSIb30BaHUUN, XPAaHEHUU U
TPaHCNOPTUPOBaHUN

BHumaHue! He 00nycKaeTcd ncnonb3oBaHWe aHanni3aTopa B crieayrnuwmnx cny4asax.

HeponycTumble NoAaKnio4YeHNs BXO40B/BbIXO40B

OrpaHn4eHns NPUMEHEHNsT 1 pekoMmeHaaLmnm
aHanusaTtopa (Tx u RTx) P P P Aatl

He [onycKaeTcs NoAKIYeHme K 06'beKTy, He AonycKkaeTca noaknyeHne aHanmnsartopa K:
YPOBEHb cUrHana ot KOTOporo npesbiuaeT - poseTke NpoMbIleHHoit ceth 220 B/S0 T'y;
3HaueHue +25 abm - aBOHEHTCKMM OKOHYaHMAM Terned)OHHON CeTm

o6wwero nonb3oBaHus (ThOTI);

- NPOBOAHbLIM NIMHUAM, NO KOTOPbIM
OCYLLEeCTBMSETCH Nojadya ANCTaHLMOHHOIO
NMMTaHNA NOCTOAHHOIO U NepeMeHHOro Toka.

He AonyckaeTca NnoaKr4vYeHne K 06'beKTy, Ha
BXOOHbIX/BbIXOAHbLIX KIeMMax KOTOPOIro MnMeeTCcA
NOCTOAHHOE HanpsxeHune

He ponyckaeTcsa ncnonb3oBaHue aHanusartopa
npu TakoM ero NOoAKMYEHNN K MU3MeEPSEMOMY
00beKTy, Npu KOTOPOM B Lienun, obpasoBaHHOM
BXO4OM/BbIXxoAoOM aHanusatopa (Tx n RTX)
06BbEKTOM BO3MOXHO NPOTEKaHNe NOCTOSAHHOrO
TOKa

Mepen nogknoyeHneM aHanmsaTtopa criegyet
y6eanTbcsl B OTCYTCTBUUN Ha BXOAHBIX/BbIXOOHbBIX
knemmax obbekTa:

- MOCTOSIHHOrO HanpsikeHus donee 1 B,

- nepemMeHHOro HanpsbkeHust bonee 5 B

HenocpeacTeBeHHO Nepea NnoaktoYeHnem
aHanusaTtopa k oGbekTy cneayeT
KpaTKOBPEMEHHO 3aMKHYTb Mexay coboit
noAKnioYaemMble OKOHYaHUsl 06bekTa

BHumaHme! 3KCFIJ'IyaTaLI,VI9| aHanmaatopa AOoJPkKHa npoun3BoanTbCA C  ydeToM criegyrownx
Tpe60BaHVII7I K BHELLIHMM BO3OENCTBUSM.

He ponyckaeTca nogkntoyeHue kK 06bekTy 6e3
npefABapuTeENbLHOro obecneyeHnst cTekaHns
3MeKTpoCcTaTUYECKoro noTeHumana

HanmeHoBaHve Paboune ycnosus npymeHeHns un MpegeneHble ycnosus
AO0NYCTUMOTO BHELLUHEro XpaHeHus aHanu3artopa B TpaHCNOPTUPOBaHMA aHanusartopa
BO34EeNCTBUA LUTATHOW yNakoBKe B LUTATHOW ynakoBKe

[nana3soH Temnepatyp

OKpyXatowero Bosgyxa, °C
BnaxHocTb OKpyxatoLero
BO34yxa npu temnepartype 90 95
25°C He bonee, %

+5...+40 -25...+55

ATmoccepHoe Aasnenue, 70...106,7 (537...800) 70...106,7 (537...800)
klMa (MM pT.CcT)

80+120 ypapos B MUHYTY c
TpaHcnopTHas Tpsicka - Makc.yckopeHuem 30 m/c” npu
anutenbHoctu oo 1 vyaca

4.4 TexHU4YecKoe obcnyxuBaHue

TexHudeckoe obcnyxmBaHne aHanmMsaTopa COCTOUT B MPOBEAEHUM KOHTPONSA (OYHKLMOHUPOBAHUSA
(cMm. HWXKe) aHanu3aTopa nepeg KaxablM ero NPMMeEHEHNEM.

lMonyyeHne HeyOoOBrETBOPUTENbHLIX Pe3ynbTaToB KOHTPONSA (PYHKUMOHUMPOBaAHUA ABNSAETCS
OCHOBaHMEM Ona npeabaBneHna peknamadum  u“ o6pau.|,eH|/|;| Ha npeanpuaTne-n3rotoBuUTeEsb
aHanmsartopa Ana BblNMOJIHEHNA PpeMOHTAa.
4.5 KoHTponb hyHKLUMOHMPOBaAHUS U NOBeEpKa

KoHTponb yHKUMOHUPOBaHMSA aHanu3aTtopa MNpou3BOAMTCS Nepes KaxablM €ro npuMeHeHWeM
cornacHo pasgena "OnpoboBaHue" meToamnkn nosepkn 4221-009-11438828-17MI1.

AHanusaTop noaBepraeTcs NepPBUYHON M MEPUOLMYECKAM NOBEPKAM B COOTBETCTBMM C METOAUNKOMN
nosepkn 4221-009-11438828-17MT1.

4.6 PemoHT

PeMOHT aHanusaTopa ocylecTBnseTca npeanpuatuemM-usrotosmutenem. Agpec npegnpusatus-
N3roToBUTENS NPUBELEH B COOTBETCTBYOLLEM pasaene opmynsapa.
4.7 KomMnnekTHoCTb

KomMmnnekTHoCTb aHanmsartopa onpenendeTcAa CoOoTBETCTBYHOLWNM pa3genomMm d)opmynﬂpa.
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4.8 BO3MOXHOCTW NOAKMNIOYEHUA K OO BEKTY U3MepeHun

Ona nogkniodeHns aHanusatopa K ODOBbEeKTy W3MepeHurM UCNonb3ylTcs  cnefywouime
coeguHuTEenbHbIE Kabenn N NpUHaaneXHOCTL.
HanmeHoBaH. | OB603H. Bua v skBMBaneHTHasa cxema MpumeyaHus
Ka6enb = __ | TpexnontocHasa Bunka K11
namepuTenb- K11 = D = BKIl0MaeTcs B pasl%elvl Tx nnu
HbIN = = RTx aHanusatopa .
Knuncel HageBaloTCsl Ha KpacHble
«b6aHaHbl» K11 1 obecneunBatoT
Knuncl - NoaKnioYeHne K CUrHarnbHbIM
OKOHYaHUAM 0ObekKTa.
Kpokogun HageBaeTCsl Ha YepHbIn
«b6aHaH» KN11 n obecneuymBaeT
Kpokoaun - NOAKIOYEHNE K 0BLLeN Touke
— namepsemoro oobekTa.
Kabenb nsme-
pUTENbHbIN K19 Ons noaknodenns Tx n RTx
KoaKkcuasnbHbIn aHanusaTopa K nusmepsemMmomy
TporHuK 00bekTy
KoaKkcuarnbHbIN )
Ona nogkntodeHus RTx
aHanusaTopa K uensim, Ha
KOTOPbIX MMEeeTCs UInu
npegnonaraeTcsi Hanmune
NOCTOAHHOIO HAMNPSHKEHUS.
KoHaeHcaTop Cnocobbl nogknoveHuns:
ONS pas3BA3KK K990 2 _W_cimm
ueneF:Z < I =990 HD > 2_T_cuMMm, TeH=CornacoBaHHoO
P I |990 ad « 2_W_cumm, Nam=cornacoBaHHO
S 11 7 He nonyckaetca:
- U3MepeHne nMnegaHca,
- NpoBeaeHne N3MepeHnii Ha
yactoTtax Hwke 10 kl'y,
Ons nogkntoyeHns RTx
aHanmsaTopa K Harpy>keHHOMy
ATTeHtoaTop AT40- WCTOYHUKY CUrHana, ypoBeHb
40 nb 150 _ — 7500 0m KOTOPOro npesbillaeT
N e 7 MaKCMMarbHO JONYyCTUMOE AN
Z — P000M BXO[Ja aHanusartopa 3HaveHue.
A L 7

10 KaBenb K11 BXOAMT B KOMMNEKT NOCTABKM aHanunsatopa ¢ mapta 2007 roga
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MopkntoyeHne aHanM3aTopa K 0OBbEKTY BbINOMHAETCS CO CTOPOHbI MaHenu nogkntoyeHmns (rm.2.3):
- MOAKITYEHNE K OBYXNPOBOAHOW JNMHMM MPOM3BOAUTCA C MNomoLlbio kabens K11 (wTtekepbl
"6anaH") unu kabens KN9K (pazbem BNC), npucoeamHsaembix K rHe3gam RTX;
- MpuW MNOAOKMIOYEHUN K YeTbipeXNPOBOAHOM NMHUKU (KaHany) reHepaTtopHas napa (BXoA4 kaHana)
noakrovaeTcd Kk rHe3gam K TX, a uameputensHas (Bbixog kaHana) - k RTX.

Ons ynobctea MoryT 6bITb MCMOSNb30BaHbI:
- Wynbl-3aXnMbl (KNUMcbl), coeguHsaiemble ¢ WTbipsiMn kabens KN11 n
- KOoakcuanbHble TPOVHUKKN, coeMHsieMble C pa3beMamMun kabens KN9K.

Mpn namepeHnn 3aTyxaHus acCUMMeETPUN:
- MOAKMNIOYMTb TPEXMOMOCHYI0 BUIKY kabensa K11 k poseTke RTX,
- MogKI4YnUTb KpacHble «baHaHbl» kabensa KM11 k 6anaHcHbIMM uensammn obbekTa,
- MogKII4YNUTb YepHbI «B6aHaH» kabensa KM11 k obLuen Touke o6bekTa (akpaH kabens).

Mpn un3MepeHusix uenen, coaepXallunx MOCTOSIHHOE HarnpsbkeHne, reHepaTop WU WU3MepUTENb
aHanmsatopa MOXeT ObITb NOAKMOYEH K HAM NOCPEeACTBOM pa3aenuTernbHoro kongeHcartopa K990:
- BHOCMMbIMW pa3genuTernbHbIM KOHAEHCAaTOPOM UCKaXXEHUSIMU MOXHO NpeHebpeyb:
o MpU U3MEPEHMSIX YACTOTHbIX XapakKTepucTuk kabeneln CBA3N B COrMacoBaHHOM peXume
(pabouee 1 nepexogHoe 3aTyxaHue, MMNeAaHc) B AManasoHe YacToT Bbilwe 4 kIu;
o Mpu pednekTOMETPUYECKUX U3MEPEHUSIX;
- HedonycTMMO NMpUMEeHeHWe KoHaeHcaTopa npu U3MepeHnn ConpoTMBIEHUS Wwnenda n eMKOCTU.

Ecnn ypoBeHb curHana, nognexaiiero M3mepeHuto, npesbillaeT MakCcMManbHOe M3mepsiemMoe
3HauyeHve, cnepyeT wucnonb3oBaTb artTeHioatop AT40-150. lMpu atom aHanusaTop AOMmkeH 6biTb
MOAKIMIOYEH B COrMacoBaHHOM peXume, a BenuyMHa BXOAHOro COMpoTMBREHMS aHanusatopa Rusm
AOMKHa COOTBETCTBOBaTb HOMWHANbLHOMY CONPOTUBMAEHUIO Harpy3kun RH. [nsa koMneHcaumMm BHECEHHOrO
ocrnabneHns B popme HaCTPONKN naMepuTenss MoxeT OblTb YCTAHOBEHO COOTBETCTBYHOLLEE 3HAYEHWe
OMOPHOro YPOBHS, YTO obecneunT npeacTaBrieHne pesynbTaToB M3MEpPeHus YpoBHSA B ABMO uncneHHo
PaBHbIM 3HAYEHUIO UCTUHHOIO YPOBHA B ABM Ha Harpy3ke RH.

Harpyska, Om OnopHbI ypoBeHb, ABMO Cxema nogknioveHus
Ru=Ruam=100 -43.6 {Obvext | C— .| AnComA-7i
| P = !
Ru=Ruam=120 -42.0 i 1 75000m 1 | RTX !
RH=Ruam=135 -41.0 5 [] | | AT40-150 @ | [] i
: Ru Lo Lo Rmsm |
RH=Ruam=150 -40.1 i ;. 75000m ¢ l
1 L 1 P !
: ro L — Lo |
RH=Run3m=600 -28.5 G [ o !

Onsa nposefeHus nepmoanyeckon noBepKU aHanusaTtopa cornacHo MeTOONKN
4221-009-11438828-03MI1 npumeHaA0TCA cnegytowime npuHaanexHocTu.

HanmeH. O603H. Bua n skBMBaneHTHasa cxema Mpum.
75 Om
Harpyska P75K @ :l_|
oS
— 150 Om S &
Harpyska | P150 — O % £9
< 88
600 O % &
— o M (&) <
Harpyska P600 — e : | e o
< To
o ©
=<
62 Om s<
enuTenb — = ) C o
pomer | me2ses.19 | =k ® < 83190m — | <
pd
N
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4.9 TporpammHoe o6ecneyeHne n 0COGEeHHOCTM ynpaBreHUs aHanu3aTopom

MporpammHoe obecneyeHne aHanusaTopa peanu3yeT BCe €ero CBOWCTBa MO YMpaBIieHMIO,
(OPMMPOBAHUIO  U3MEPUTENbHBLIX  CUTHANOB, W3MEPEHMIO MapamMeTpoB W XapakTepuUCTUK, UX
onepaTUBHOMY NPELCTaABNEHMIO U MPOTOKONIMPOBAHMIO.

CocTtaB M BO3MOXHOCTU MporpaMMHOro obecnevyeHus getanbHO ONUCaHbl B COOTBETCTBYHOLLMX
yacTtax PO. B HacToswem pasgene 6yayT onvcaHbl 0COBEHHOCTM yrpaBneHns aHanm3aTopom.

AHanusatop obecneuynBaeT (OPMUPOBaAHWE NEPUOAUNYECKUX WU3MepUTeNbHbIX curHanos (SIN,
SIN2, MYC, NCC)", ykasaHHbiIx B n.3.1.

MamepeHne napamMeTpoB W XapakKTepUCTUK OOBLEKTOB W3MEPEHUsi OCYLLECTBMSIETCA MNyTeM
N3MEPEHUS] UCKAKEHUI ITUX XE WU3MEPUTENbHbLIX curHanoB. lMpu 3TOM aHanM3aTop aBTOMAaTU4ECKU
OCYLLECTBMAET pacno3HaBaHWe Tuna U3MePUTENbHOIO curHana.

[na namepeHns NpoTsKeHHbIX OOBEKTOB B yAaneHHOW TOYKe MOXET ObiTb YyCTaHOBMEH Be4OMbIl
aHanusaTop, ynpaBnseMbll BedyLuMm aHanu3atopom. [Ans nepepayn KomaHg ynpaBrneHuss B 9TOM
cryqyae npuMmeHsieTcs u3mepsieMas nuvHusa (KkaHan) ceBasu. Bepywuin ananusatop obecneumBaeT
YyCTaHOBMNEHME COeOUHEHUs C BeAOMbIM, KOHUIypupoBaHMe BeOoMOro (3agjaHue napamMeTpoB
reHepaTtopa u akTMBauusa reHepaTtopa, 3agaHve napaMeTpoB usameputens), 3anpoc n Nnpuem pesynbTaTos
namepeHus. [Ins ynpaBneHus yganeHHbIM aHanM3aTopoM MPUMEHSIOTCS OMUCaHHbIE BbILLE CUrHanbl (CM.
n.3.2).

49.1 BbIOoOp pexnma aHanusatopa - obwme HaCTPOMNKHU

AHanunsatop MOXeT PyHKLNOHMPOBAaTb B ABYX OCHOBHbIX peXumax:
- CYeT crny4varHbIX CODbITUIA K
- MNPEeLM3NOHHbIV aHanms.

Mpeun3noHHbLIN aHanu3 — B 3TOM PEXMME:

- UCN aHanusatopa (cm. n.2.2) HakannvMBaeT B ObICTPOOEWCTBYIOLLEN OMNEpaTUBHOW MNaMATH
MaccuB AaHHbiX, noctynatowmx ot AL (16 pa3psaoB) u COOTBETCTBYIOWMX BOMHOBOM hopme
CcurHana Ha nsmepuTenbHOM BXOA4Ee aHanu3aTopa;

o AnuHa maccuBa AaHHbix AL moxeT ObiTb BbibpaHa u3 cnegyrowero psga 3HaYeHun
Naun={2048, 4096, 8128, 16384, 32768},
o MaccuB gaHHbix ALIM nepegaeTtcs B koMnbloTep Ans nocnegywowen obpaboTku;

- KOMMbLKTEpP aHanmMsaTopa oOcyllecTBnseT npeobpasoBaHMe Pypbe maccuBa AL, B
pesynbTaTte 4Yero obecnevmBaeTcsa NpeAcTaBNeHNe BXOOHOMO CMrHana B CnekTpansHon opme:

O BenuuMHa paspelleHus MpeacTaBfieHWs ChnekTpa onpegensietca Mo  dopmyne
PaspelweHue cnektpa, kl'y = (2,5 x Fmax, kl'y) / Naun, roe Fmax, klNy, -
MaKCMMarbHas YactoTa yCTaHOBMEHHOro paboyero gmanasoHa 4acTor,

O Ha OCHOBe TMpeAcTaBneHMs Cnektpa C 3adaHHbIM  paspelleHneM OnpeaensioTcs
nsMmepsiemMble napameTpbl (YPOBHM, 3aTyxaHue, YacToTa, 3alULLEHHOCTb U T.4.);

- yMmeHblueHue Pa3spelueHus cnekTpa ~ obecneumBaeTcs BbIOOPOM GOMbLUErO 3HAYEHUS AMWHbI
mMaccuBa AaHHbIx ALIM™ 1 cnoco6cTByeT NponopLoHansHOMY MOBLILLEHMIO M3BMPATENbHOCTY,
YTO NO3BONSET:

o nonyyutb Gonee getanbHOe NPeACTaBEHWE CMEKTPa 3a CYET YBENMYEHUS KONM4YecTBa

cneKTpanbHbIX NMHURA,

YMEHbLUNTEL 3 EKTUBHYIO MONOCY CENEKLMMN NPU CENEKTUBHOM M3MEPEHUN YPOBHS,
YMEHbLUUTb NOrPELLHOCTL U3MEPEHNST YPOBHSA FapMOHUYECKMX COCTaBNALNX CUTHAMOB,
YMEHbLUUTb NOrPELLHOCTb U3MEPEHUST YACTOTHBIX XapaKTEPUCTHK,

YMEHbLUUTb MOrpPeHOCTb U3MEPEHNST YacTOTbl U MOTPELLHOCTb M3MEPEHNS N3MEHEHWS
4YacTOTbl B KaHane cBsA3w.

- aHanu3 cny4YavHbIX COObITUM He BbINOJIHAETCS.

O O O O

! NononHuTensbHo aHanusaTop cnocobeH opmmpoBath WymoBor curHan (LUYM), koTophbiin MOXET ObITb
NPUMEHEH, Hanpumep, NP UCMbITaHUSIX OKOHEYHOTro obopyLoBaHMS.

'2 AHanm3aTop, hyHKLMOHMPYIOLLMI B aBTOHOMHOM pexuMe (He nog ynpasneHnem 1K), o6pabaTteiaeT
MaccuBbl gaHHbIx AU Tonbko ¢ gnvHon Nauyn=2048.

13 YBenuueHue KonnyecTBa cnekTpanbHbIX JIMHWIA (TO €CTb YMEHbLUEHWE pa3peLLeHust CriekTpa)
COMPOBOXOAETCS YBENMYEHMEM UHTEpBarna BpeMeHN MexXay MOMeHTaMm NpeacTaBneHns pesyrnbTaToB
namepeHnn o 3...5 c. o aTon NpuynHe pekoMeHayeTCHa ycTaHaBnMBaTbh Manoe paspeLleHne crnektpa
TONbKO TOrAa, Korga 310 AeNCTBUTENBHO He06X0aMMO.

14 yeenuuenve ONWHbBI aHanM3mpyemMmoro Mmaccuea AgaHHbix ALIMN npuBoaunT Kk cHUXXeHUo 6bICTpoaenCcTBuUSA
aHanusaTopa.
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CueT cny4yalHbIX COOLITUN — B 3TOM pexume (getanbHee cM. n.4.9.11):
- UCI aHann3aTopa BbIMNOSHSET:
o 00paboTKy curHama Ha OCHOBE HaKOMIeHus 1 npeobpasoBaHusa No Pypbe AaHHbIX AL
(16 paspsgoB) ¢ anuHon 6ydepa paBHon 1024 cnoBa, Npy 3TOM BbINOJIHAETCA aHanus3
M CcYeT clnyvyauHbIX cobbiTu (cM.n.4.9.11), 4TO BbIpaXaeTcsa B WU3IMEPEHUN Ha
3aaHHOM BPEMEHHOM MHTepBane obbeanHeHUs:
"  MWHUManbLHOroO YpoBHS curHana SIN (nepepbiBbl CBSA3M),
*  MakcumanbHOro ypOBHs Wyma npu aHanuse curHanos SIN n WYM (Bcnnecku
wyma),
"  MVHUMAaInbHOW 3aLUMLLEHHOCTM Npu aHanu3e curHanos SIN n MYC;
o nepefavy B KOMMbHOTEP AaHHbBIX aHanM3a criydariHbiX cobbITUiA;
O HakonmneHue u nepegady B KOMMbOTEpP MaccuBa AaHHbIX AL ¢ anuHon Nauwn=2048;
- KOMMbKOTEp aHanusaTopa:
O Ha OCHOBE [aHHbIX aHanu3a Cry4anHblX cODbITUIA BedeT CYET CrydalriHbIX COObITUI Ha
WHTepBarne BpeMeHu, onpeaensiemMom HOpMOW TanMepa aHannaa criy4yanHblX COObITUN,
o npeAacTaBngaeT AaHHble aHanumsa u cyeTa CriyvyanHbIX COBbITUN,
o ocyuwecTtenseTr npeobpasosaHne dypbe maccua AL n Ha ocHoBe npenctaBneHus
CMeKTpa C paspelleHnem, onpenensiemMmbiM MUMHUMaIbHON ANMHOW MaccuBa AaHHbIX AL
- Naun=2048 (TO ecTb MpU MWHMMANbHOM KONMWYECTBE CMEKTpanbHbIX JMHUNA),
paccumTbiBaeT M NpeAacTaBnseT napameTpbl BXOAHOIMO CUrHana (ypoBHMW, 3aTyxaHue,
yacToTa, 3alULLEHHOCTb U T.4.);
- aHanu3 cnekTpa C NPeuUn3MoHHbIM (MarbiM) pa3peLleHneM He BbINOSHAETCS.

4.9.2 Hactpouka reHepaTopa - 3agaHue ypoBHs. EqnHnubl namepenus gpbm, npbmo n abm0

YpoBeHb hOpPMMPYEMBIX aHANU3aTopoM usmeputensHbix curHanos (SIN, SIN2, MYC, MNMCC, WWYM)
3a0aeTcsi OTHOCUTENBHO OMOpPHOro ypoBHs L,ABmO0, BenuuvMHa KOTOporo onpegenseTca B dopme
HaCTPOWKM reHepaTopa B 3aBMCMMOCTU OT M3MEPUTENBHON 3adaun.

BenuunHa dakTuyeckoro yposHsi (L,ABM') Ha Bbixode aHanu3aTopa 3aBUCUT OT 3aaHHOMo
ypoBHsi (L,ABM0), ycTaHOBMEHHOTO ONOPHOrO YpoBHS (Onopa,aBMo) 1 onpegensietcst popmyrnoin™:

L,abm=L,abmo + L,abm0

OTOT ypoBeHb 3ajaeTcsa AN YCTaHOBMEHHOW B ¢opme HacTponku Harpysku MmnepaHc,Om, npuuem
MOXeT ObITb BbIOpaH COrnacoBaHHbIA UMM HU3KOOMHBIN PEXUM NOAKIIOYEHUst reHepaTopa:
- nNpw cornacoBaHHOM MOAKMNIOYEHNUM reHepaTopa:
o (hakTuyeckas BenuMyMHa CODBCTBEHHOro COMPOTMBIIEHWS reHepaTtopa MoxeT ObiTb
BbibpaHa u3 npegonpegeneHHoro psga sHadveHun {75, 100, 120, 135, 150, 600} Om,
O YPOBEHb BbIXOOHOIO CUrHana B Harpyske COOTBETCTBYET 3adaHHOMY 3HadeHuto L,aBbm
TONbKO TOrAa, Korga ConpoTMBIIEHWE HAarpy3kM B TOYHOCTU pPaBHO 3adaHHOMY 3HAYEHUIO
MmnepaHc,0Om, BbiGpaHHOMY paBHbII\/{7CO6CTBeHHOMy COMPOTMBIEHNIO reHepaTopa;
- MPW HU3KOOMHOM NOJKIIOYEHUN reHepaTopa’ :
o COBCTBEHHOE COMPOTMBMEHUSA reHepaTopa He MpeBbllaeT BenuyuMHbl no n.Owubkal
MCTOYHMK CCbINKN HEe HanuAeH.,
O YpPOBEHb BbIXOAHOIO CUrHama B Harpyske COOTBETCTBYeT 3agdaHHOMY 3HayeHutio L,nBm
Torga, Korga COMpOTMBIIEHWE Harpy3ku paBHO 3adaHHOMY 3HayeHuio UmnepaHc,Om,
KOTOpOE B 3TOM cry4yae MoXeT ObITb BbibpaHo B npegenax 30...1500 Om.

® Ycuncnsiemblit B ABM ypoBeHb onpeaensieTcs B AeLnbenax 0THOCUTENbHO MOLLHOCTYU paBHoi 1 MBT,
TO ecTb: P,abm=10 x Ig(P,mBT/1 MBT), rpe P,mBT=1000 X U,B?R,0OM, U,B- cpedHekBagpaTnyHoe
3HadeHue HanpshkeHus (BonbT) Ha akTuBHOM Harpy3ke R,Om (Om).

1% Ecrin OMNOpHbIV YpoBeHb reHepaTtopa (LreH,ABbmo) 3aaaH pasHeiM 0 aBMo, To 3aaaHHbLIN B BMO
ypoBeHb (LreH,ABM0) paBeH ypoBHi0 B abM.

" HuakooMHBI# pPeXum reHepaTopa BO3MOXEH TONbKO Npu nogkrntodeHuax 2_F_ cummun 4 I U_cnmm.
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4.9.3 HaCTpOﬁKa nimMmeputens - aBTomaTn4yeckKkoe pacno3HaBaHune naMmepuTtesibHbiIX CUrHanoB

AHanusatop npou3BOAMT pacrno3HaBaHWe Tuna WU3MEepPUTENbLHOro curHana u onpegenset
napamMeTpbl W XapakTepuUCTUKM Torbko B [uana3oHe 4yacToT aHanusa, kKl'y 3agaBaemom B hopme
HacTpomnkm nsmeputens. [ijnanasoH 4acToT aHanm3a MoxeT ObITb onpegeneH NobbiM 13 ABYX BO3MOXHbIX
cnocoboB:

- 3ajaHvMeM HavyanbHOW N KOHeYHOM YacToT AvanasoHa (FO u F1) nnu
- 3ajaHMeM LeHTpanbHOW 4YacToTbl 1 LUMPUHBLI Nonockl cenekumm (Fc n B).

AHanusatop aBTOMaTtu4ecKku pacrno3HaeT W3MEpPUTENbHbIA CUrHarn, onpeaenss Tvn pakTu4ecku
NMPUCYTCTBYIOLWLEro Ha Bxoge maMeputens curdHana. CurHan (SIN, SIN2, MYC, MNMCC) pacnosHaeTcs
TONbKO B TOM crnyyae, ecnu ero yposeHb (CurHan,abm0) v 3awmweHHocTs (Curn/lWym,pB) B 3agaHHOM
[nana3oHe YacToT aHanm3a, klu'® npeBbILWAT 3afaHHble B GOpMe HacTpOMKM  usmeputens
napameTpbl HAacTponku MuHUM.ypoBeHb curHana,gbm0 n MMHumMm.3awmweHHocTs curHana,nb:

- CurHan,abm0 > MuHum.ypoBeHb curHana,abmo v
- Curd/lUym,ab > MuHum.3awmweHHoOCTb curHana,nb.
B npoTMBHOM crnyyae Tun curHana pacno3HaeTcs Kak Lym®.

4.9.4 HacTtpouka usmepuTtens - usmepeHue ypoBHs. EaAMHuLbI uamepeHus abm, abmo n gm0

YpoBeHb Luam,aBbM0 n3amepsieMbix aHanM3aTopoM CWUrHamoB, WM Lyma, MU COCTaBMSIOLLNX
CrnekTpa onpeaenseTcs OTHOCUTENBHO ONOPHOro ypoBHSA Luam,aBbMo, 3agasaemoro B hopMe HacTpOMKM
N3MepUTens B 3aBUCUMOCTM OT U3MEPUTENbHON 3adaun.

BenuunHa dakTnyeckoro ypoBHs (Luam,aBM) Ha Bxode aHanusatopa 3aBUCUT OT U3MEPEHHOTO
ypOBHS1 (LM3m,ABMO0), yCTaHOBIEHHOTO OMOPHOTO YPOBHS (LM3M,ABMO) 1 BbiuncrisieTcs no doopmyne?’:

Luam,abm = Lnsm,abmo + Lnam,abm0

OTOT ypoBeHb MOLLHOCTY onpefensieTca Anga 3agaHHon Harpy3kn UmnepaHc,Om, npyyem MoxeT ObiTb
BblIOpaH COrnacoBaHHbIV U BbICOKOOMHbI PEXMUM MOAKMIOYEHNS N3MepUTEns:
- Npu cornacoBaHHOM MOAKITIOYEHUN U3MEPUTENS:

o (pakTuyeckass BenuyMHa COBCTBEHHOrO COMPOTUBIEHUS W3MepuUTenss MOXeT ObiTb
BbiOpaHa u3 npegonpeneneHHoro psaa sHadvenun {75, 100, 120, 135, 150, 600} Om,

O YpOBeHb BxogHOro curHana Luam,gBbm onpepensetcs ana Harpysku, obpasoBaHHOMW
M3MepUTENbHLIM BXOAOM aHanusatopa;

- MNPV BbICOKOOMHOM MOAKMOYEHUN U3MEPUTENS .

o COOCTBEHHOE COMPOTUBIIEHNSA U3MepUTeNst cocTaBnsieT He meHee 20 KOm,

O W3MEpEeHHbI YpOBEHb BXOOHOrO curHana Luam,pBM onpepensetcss ana Harpysku,
MOOKMIYEHHON napannenbHO BXOAy aHanu3atopa, W COOTBETCTBYET WUCTUHHOMY
3HayeHU0 Torga, Korga COMPOTWMBIIEHME HArpy3kuM paBHO 3adaHHOMY  3HAYEHUHo
MmnegaHc,OM, koTopoe B 3TOM criydae MOXeT ObiTb BblOpaHO B npegenax
30...1500 Owm.

4.9.5 HacTpoitka MsMmepuTens - ceNieKTUBHOE U3MepeHne YPOBHSA B 3a4aHHOM nonoce

Mpwn BbINOMHEHWM CENEeKTUBHOIO U3MEepPEHUA YPOBHSA B 3a4aHHOM NOJIOCe YacToT, Hanpumep, B
nonoce ¢ wupuHoun 4 k', Npy yCcTaHOBMNEHHOM Amnana3oHe paboumx yactoT pasHoMm 1024 kl'uy, B hopme
HaCTPOWKM N3MepUTENS PEKOMEHAYETCHA YCTAHOBUTD:

- MuHum.ypoBeHb curHana,gbm0 =80 om0 — nopor aHanusa 3agjaH 3aBefoMO Bbllle
BO3MOXXHOIO 3HA4YE€HMS U3MEPEHHOrO YPOBHA — pacno3HaBaHme Tuna curHana 6nokMpoBaHo;
- MuHuM.3aWwWMLWEHHOCTb curHana,nb = nboe 3HayeHne — MUHUMAarnbHasi 3allMUEeHHOCTb B

3TOM Ccriyyae UrHopupyeTcs;
- Awnana3oH 4yacToT aHanu3a, kly:
o FO =wHayano nonockl, Hanpumep, 640 klu,
o F1 = KoHel nonocsil, Hanpumep, 644 klu.
Mpun ykasaHHbIX HAaCTPOMKax HE3aBMCMMO OT (PAKTUYECKOro TuMna BXOAHOrO curHana aHanusaTtop oyget
pacnosHaBaTb ero Tonbko kak LIYM. OTtcueT nokasaHui cnegyeT MpPOU3BOAUTbL MO nNapameTpy
namepsiemoro curHana LWYM:
- LWym, aBbMmO - ypoBeHb, n3MepeHHbIn B nonoce FO...F1.

18 Curnan MNCC aBnsaeTcsa UCKNIOYEHNEM — OH pacrno3HaeTcd He3aBUCUMO OT 3a4aHHOW Nosiocbl aHanusa.

1% 3apanmne BenuumHbl MMHUM.ypoBeHb curHana,ABM0 3aBeJOMO BbILLE OXIAAEMOrO 3HAUEHUS
BXOOHOIO YPOBHS GIIOKMPYET anropuTM pacno3HaBaHus, TO eCTb CUrHan Bcerga pacrnosHaertca kak LLYM.

% Ecnu ONOpPHbIV YpoBeHb nameputens (Lnam,abmo) sagaH pasHbim O gBbmo, To n3amepeHHbIi B abmM0
ypoBeHb (Luam,abm0) paseH yposHio B AbMm.
%! BLICOKOOMHbIN PEXNUM M3MEpUTENS BOIMOXEH TONbKO MpU MOAKMoHeHnsiX 2_U_cumm un

4 T _W_cumm, a Tak )xe aBTOMaTUYECKN YCTaHaBNuBaeTcs npu nogkntodeHnax 2_I U_cumm un
2_I'_WN_koakc, npu KOTOPbIX Harpy3Kkom nameputens SBrnseTcsa conpoTMBeHNe reHepartopa.
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4.9.6 HacTpoitka M3amepuTens - cerieKTMBHOE U3MepeHne YPOBHSA B MMHMMarnbHOW nonoce

[Mpn BbINOMHEHUVN CENEKTMBHOIO M3MEPEHUA YPOBHS B MWHMMAanbHO BO3MOXHOMW nonoce
YaCTOT LUMPUHA NOMOCHI aHanuM3a MOXeT ObiTb 3adaHa paBHOM MWHUMANbHO BO3MOXHOMY 3HA4YeHWIO,
KOTOpoe, B CBOK O4yepedb, He MOXET ObiTb ONpedenieHo MeHee YCTaHOBMEHHOrO pa3peLleHus cnekTpa
(cm. n.4.9.1). Hanpumep, TpebyeTca mameputb ypoBeHb Ha 4actoTe 640 kU B YCMNOBMSIX Hanuuusi
3HauuTenbHbIX MNomex. [lpy 3TOM peKkoMeHAYTCA criegyllme YCTaHOBKM B OpME HaCTPOWKM
n3MepuTens:

- MuHum.ypoBeHb curHana,nbm0 =-140 gbmM0 — nopor pacnosHaBaHus 3agaH 3aBEOMO HuXe
BO3MOXHOIO YPOBHSI CUrHana;

- MuHuM.3awmLeHHOCTb curHana,ab = nboe 3Ha4YeHne — MuUHMMarnbHas 3alWEHHOCTb B
3TOM Cry4ae UrHopupyeTcs;

- Ownana3oH 4yacToT aHanu3a, kl'u:

o UeHTp Fc = HeobXxoaMMoOe 3HadeHne — LeHTparibHas 4acTtoTa Moriocbl aHanuaa,
Hanpumep, 640 klu;
o nonoca B = PaspelueHue cnekTpa — 3agaHHas LWMPMHA MOSIOCkI aHanuM3a paBHa

YCTaHOBIIEHHOMY pa3speLueHunto cneKTpa22 (Hanpumep, nonoca B=0,078 kl'y npwn
yCTaHoBKe PaspeweHue cnektpa=0,078 k'L, COOTBETCTBYIOLLEM MUHUMarbHO
BO3MOXHOMY A5 AManasoHa pabounx Yactot 1024 klu).
YKasaHHble HacTPOWKW Bcerga npuBenyT K pacrno3HaBaHMIO BXOOHOMO CUrHama Kak rapMOHMYECKOro.
OTcueT nokasaHun cnegyeTt NPOU3BOANTL MO NapamMeTpam namepsiemoro curHana SIN:
- CwurHan, pbmO0 - ypoBeHb, nsamepeHHbIn B nonoce Fc — B/2...Fc + B/2;
- Yacrora, Kl'y — cbakTnyeckas 4Yactota M3MEPEHHOrO cMrHana.

4.9.7 HacTpoitka M3aMmepuTens - 13aMepeHue NapamMeTpPOB CUrHana B 3a4aHHOM Nosioce 4YacToT

Mpwn BbINONTHEHUN U3MEpPEHUI NapaMeTPOB CUrHarna B 3afaHHOW NOJIOCe YacToT, HanpuMMep, B
nonoce 640,6...643,7 kl'y, npn yctaHoBneHHOM guanasoHe 1024 kl'u, B popme HACTPOMKN M3MEPUTENS
pekomMeHayeTCcsl yCTaHOBUTb:

- MuHum.ypoBeHb curHana,gbm0 = noporosoe 3Ha4yeHne,4bmM0 — n3amepuTenbHbI curHan 6yaet
pacnos3HaH TOMbKO B TOM Cry4yae, Koraa ero ypoBeHb MpPeBbICUT 3a[aHHbIV MNOPOT;
- MuHuMm.3awmweHHOCTbL curHana,ab = noporosoe 3HayeHne,Ab — curHan ©OygeT pacnosHaH
TOMBKO €CNU ero 3alULLIEHHOCTb B 3a4aHHON NONoce NpeBbICUT 3aJaHHbIN NOPOT;
- Ownana3soH 4yacToT aHanu3a, kKl'u:
o FO =Hayano nonockl, Hanpumep, 640,6 kL,
o F1 = KoHel nonocsil, Hanpumep, 644,7 kl'u.
Mpun ykasaHHbIX HacTponkax OyaeT NMpPou3BOAWUTCS pacno3HaBaHUE U3MeEPMUTENbHOrO BXOOHOrO cuUrHana.
OtcueT nokasaHuin cnegyeT NpomMsBoAMTb NO NapameTpam, npeactaBnseMbiM B 3aBUCMMOCTW OT Tuna
pacno3HaHHOro curHamna. Tak, ecnu 6bin pacnosHaH rapmoHudeckunm curHan (SIN), To MoryT ObiTb
onpeferneHsl, Hanpumep, cnegyoLline ero napameTpbi:
- Yacrora, kl'y - yacToTa rapMOHUYECKOro curHana, pacrnosHaHHoro B nosnoce FO...F1;
- CwurHan, aAbmM0 - ypoBeHb rapMOHNYECKOro CUrHana;

- lWym, ABMO - ypoBeHb Liyma B nonoce F0...F1 ¢ noAaBneHneM rapMOHNYECKOTO cUrHana’>;
- Cur/lUym, pb - cooTHOLLEHWE YPOBHEN CUMrHana u Luyma24;
- A2,abn A3, nb - COOTHOLLEHWNS YPOBHEN cUrHana u ero BTOpow 1 TpeTben FapMOHMKZS.

4.9.8 HacTpoitka M3aMepuUTens - U3MepeHue B3BelUeHHbIX YPOBHEN

MamepeHne B3BELUEHHbIX YPOBHEW obecnednBaeTcs 3adaHMeM YacTOTHOW XapakTepUCTUKM
B3BELUMBAKOLLEro hunbTpa, B Ka4ecTBe KOTOPOro MoXeT 6biTb BbIOpaH, Hanpumep, NcohoMeTpUIECKUN
GunbTp. YacTtoTHaa xapakTepucTuka B3BeLLUMBaHWUS 3adaeTcd Mo TodkaM, CoxXpaHsieTcs Kak hann u
nucnonb3yetca nytem OObsIBNEHUS €ro MMeHu B (hopme HacTporiku uameputens. OTcUeT nokasaHun
npoussoautca no napametpy Bae.llym, ABMO npu nsmepeHumn curHana SIN unu WYM’a. Kpome Toro
anst SIN MoxeT ObITb NONy4eHO COOTHOLEHNE Cur/B3B.wyMm, Ab.

2 [Mpn BO3HMKHOBEHMM HEOOXOAMMOCTU NMPOBEAEHNS U3MEPEHUI B Y3KOW Nosioce criegyeT
npegBapuTenbHO BbibpaTb COOTBETCTBYIOLLEE pa3peLleHne CnekTpa, a 3aTem 3a4aTthb LUMPKHY NOMochl
aHanu3a paBHOW pa3peLUeHunto crnekTpa.

% YpoBeHb Wyma ByaeT U3MepeH TONbKO B TOM Clyyae, eCnv B 3a[aHHON Momnoce aHanmsa
yknagpiBaetcst 6onee 16 BeENMYMH YCTAHOBIEHHOIO pa3peLleHuns cnekTpa, To ectb Wym,anbm0
namepsietcs, ecnu (F1-F0)/PaspelweHne cnekrpa>16. [Noatomy ans obecneyeHns namepeHus
3alUMLLEHHOCTN cUrHana B 3agaHHoW y3KoW norioce criegyeT npeaBaputenbHO YCTaHOBUTL paspeLleHmne
cnekTpa Pa3peweHune cnekrpa<(F1-F0)/16. Ecnu npoayKTbl CONPOBOXAAOLLMX MOMEX (Moaynsaumm,
HENUHENHBIX UCKaXXeHui) nonagatoTt B nornocy FO0...F1, To ux ypoeeHb yuntbiaetcsa B Lym,aBmO0.

24 3alMLLEHHOCTb CUrHana ot wyma Cur/lWym, ab 6ynet nsamepeHa Tonbko, ecnu namepeH Wym, abmo.

% BallyLLEHHOCTb CUTHana ot BTOpon A2, ab unu Tpetben A2, Ab rapMOHUKM U3MEPSAETCS TOMBbKO B TOM
cny4yae, ecnu YactoTta BTOPOMW Unn TpeTben rapMOHMKX NonagatoT B nonocy aHanusa FO...F1.
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4.9.9 HaCTp0I71Ka namMmeputens - UaMepeHune 4aCToTHbIX XapakKTepucTuk nepeagayvu

MN3amepeHne 4acTOTHbIX XapakTepUCTMK nepeaadn obbekTa (YeTbipexnoniocHUKa) ocyLecTBiseTcs
C npumMeHeHnem curHana MYC. TMpu 3ToM onpeaensioTcs 4YacCTOTHbIE XapaKTEPUCTMKM 3aTyxaHus,
rPYNnoBOro BPEMEHU MPOXOXKAEHWS, 3alULEHHOCTM M  MaKCUMasibHO BO3MOXHOW TEOpPETUYECKON
yOoenbHOM ckopocTu nepedayn. [Mpy M3MepeHWM 4YacTOTHbIX XapakTepucTuk no MUC creayet
ycTaHaBnMBaTb PaBHbIMU:
- nomocy YacToT curHana MYC, opmMupyemoro reHepaTopom (BO3MOXHO yaarneHHbIM) 1
- MOFocy YacTOoT aHanu3a, onpeaensieMyto 3afaHnem avanasoHa YacToT aHanm3a UsMepuTens.

AYX, ab - yacToTHas xapakTepucTuKa 3aTyxaHusi onpefensercss Mo WU3MEPEHHbIM 3HaYeHUsIM
ypoBHS rapmoHuk MYC n moxeT BblTb MOCTPOEHa OgHUM M3 Tpex cnocobos, onpeaeneHHoMm B copme
HaCTPOWMKN U3MepuTens:

- OTHOcuMTeNnbHO OMOPHOro YpOBHA — B 3TOM Cryyae 3aTyxaHue Kaxgow rapmoxukn MUYC
onpegensieTcs cnegylolem oopasom:

o npeanonaraeTcs, YTO Ha CTOpPOHe reHepaTopa ypoBeHb MYC 3agaH paBHbiM 0 obmO, a
3agaHve  aKTM4eckm  HeoOXOAMMOro  YpOBHS  OCYLLECTBMASETCH  YCTaHOBKOW
COOTBETCTBYIOLLIEr0 3HAYEHMS ONOPHOrO YPOBHS reHeparTopa,

O YPOBHM BCeX reHepupyembix rapmMoHuk MUYC paBHbl 1 YpOBEHb KaXdoW i-M rapMOHWKK
MYC onpegensetca dopmyrnon: L ren muc 1,8BMO=L ¢, muc,8BMO — 10 x Ig(N), roe
L ren Muc,2BMO — 3agaHHbIN ypoBeHb MYUC Ha cTopoHe reHepaTtopa;

o YypoBHM rapMoHuMK MYC L,.umyc i,ABMO onpepensioTcsa Ha CTOpOHE WU3MepUTENs B
MOSIOCE YacTOT aHaNM3a OTHOCUTENBHO OMOPHOTO YPOBHS U3MepUTENs>;

O 3aTyxaHue OTHOCUTENbHO OMOPHOrO YPOBHSA OnMpedenseTcs Ans KaKAoW i-N rapMOHWKK
MYC kak pasHOCTb YPOBHEN L ey muc 1, 8BMO - Lz myc 1,8BMO0;

- OTHocuTenbHO MUHMManNbHOro 3aTyxaHuss — B 3TOM Cflydae B Auana3oHe 4acToT aHanusa
ONpefensaTCs MMHUManbHOE 3aTyxaHue M COOTBETCTBYLWaa vyactora; AYX nepecuntoiBaeTcs
Tak, YToObl Ha YacTOTe MMHMMAIBHOMO 3aTyxaHus 3HavyeHne AYX paBHANOCE Obl HYIHO;

- OTHOCUTEeNbHO 3aTyxaHusi HA ONOPHOM YacToTe — B 3TOM crydyae AYX BbluMcnsAeTcs Tak, YToObl
Ha 3a4aHHON OMOPHOM YacToTe 3HaAYeHNe 3aTyxaHus 6bino Obl paBHO HYIIO.

BI, MKc - YacToTHas xapakTepucTvka rpynnoBOro BPeMeHU MPOXOXAEHUS OnpeaenseTcs Kak
Nnpon3BogHas Mo KPYroBOW 4acToTe YaCcTOTHOW XapakTepUCTUMKM HadanbHon gasbl rapmoHmnk MYC. Bl
MOXeT ObITb MOCTPOEHa OAHUM M3 ABYX CNOCO60B, onpeaeneHHoM B oopMe HacTPONKM N3MepuTens:

- OoTHOcuTeNnbHO MUHMManNbHOroO BpeMeHU NPOXOXAEHUA — B 3TOM Cryyae B AnanasoHe 4acTtoT
aHanusa onpenensarTca MMHUManbHOe BpeMs NPOXOXOEeHUA N YacToTa MUHUMAaITbHOrO BpeEMEHU
NPOXOXAeHusi, nocne u4ero xapaktepuctuka Bl nepecumTbiBaeTca Tak, 4TOObl Ha 4acToTe
MUHMMarbHOro BpeMeHu npoxoxgeHus 3HaveHue Bl 6bino 66l paBHO HynMIO;

- OTHocuTenbHO BpemeHu npoxoxaeHusa Ha onopHou YactoTe — [Bl1 nepecunTbiBaeTca Tak,
4yTOObI HA 3ag4aHHOWM ONOpHOM YacToTe 3HadveHue Bl paBHANOCH 6bl HyrHO.

C/W, pb - YyacToTHas xapakTepucTuka 3alMLEeHHOCTH - 3aBUCMMOCTb OT 4acToThbl 3aLUMLLEHHOCTU
Kaxgom rapmoHukn curHana MYC, onpegensieMon COOTHOLLIEHMEM YpOBHEW rapmoHukn MUYC u
CYMMapHOro ypoBHS MOMeX B YaCTOTHOM MHTepBarne OT 3TOM rapMOHUK/ OO crefytoLen.

OUT - 4acTOTHas XxapaKTepucTuMka YOEeNbHOW CKOpOCTM nepepaydv (6|/|T/I'u,)27; B Kaxdowm Touke
YacTOTHOrO  AuanasoHa yaenbHas CKOpPOCTb BblYMCNSeTCH no dopmyne LLleHHOHa
6MT=Iogz(10‘°’m'“5”°“5’ + 1); npy 3TOM y4nTbIBAKOTCA CneayoLime orpaHnyeHuns:

- NpOCTOEe OrpaHuyeHne XapaKTepuCTUKU yaerbHOW CKOPOCTU HOpMOW ceepXy (cm. n.4.9.14); ato
no3BofsieT TOYHO WMMWUTMPOBaTb BO3MOXHOCTU KOHKPETHOTO OKOHEYHOro obopygoBaHus B
3afayax onpegeneHns CKOPOCTHOro NoTeHuuana umgpoBon NMHUN,

- OrpaHuYeHWe YacTOTHOW XapaKTepUCTUKU YAENbHOW CKOPOCTU YaCTOTHOW XapaKTepUCTUKOWM
paboyero 3aTyxaHusi, HOPMMPOBAHHOW, B CBOK O4vYepedb, HOPMOW CBepXy; 3Ta BO3MOXHOCTb
nossonsieT BBeAEHWEM HOPMbl MakCUmanbHO AOMNYCTUMOrO 3aTyXaHWus y4uTbiBaTb BIUSHUE
OrpaHNYEHHON YYBCTBUTENBHOCTU MNPUEMHMKA KOHKPETHOro OKOHe4yHoro obopyaoBaHus Ha
CKOPOCTHOWN NoTeHumMan undpoBon NIMHUMN.

%% YyeT avarpamMmbl ypOBHEN KaHana CBA3M MOXET GbiTb OCYLLECTBIIEH YCTAHOBKO COOTBETCTBYIOLIMX
3Ha4YeHNI OMOpPHLIX YPOBHEN reHepaTopa U U3MepuTens.

%" CKOpOCTHOI MOTEeHLMan LcpoBOi NMUHUM ONpeensieTcsl UHTErPUPOBAHNEM YaCTOTHOV
XapakTepUCTUKN yaenbHOW CKOPOCTU B Anana3oHe 4acToT nepeaaqn.
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4.9.10 HacTpoiika M3aMepuUTens - M3MepeHne YacTOTHbIX XapaKTePUCTUK NOJSTHOrO CONPOTUBIIEHUSA

M3mepeHne 4YacTOTHbIX XapakTepUCTUK MONIHOrO COMPOTMBNEHMS (MMMedaHca) BbINOMHSAETCH
TOnNbKO B pexume nogknoveHnsa 2_IF_N_cumm (cm. n.2.3) npu BkoyeHun reHepatopa MYC. Mpu sTom:
- rorioca 4YacToT aHanv3a aBToMaTM4ecku ycTaHaBnuaaeTcs paBHon nonoce MYC u
- onpegensiTcs YaCcTOTHbIE XapaKTepPUCTUKM:
o aktmeHoM (R, OM) 1 peakTnBHON (X, OM) COCTaBMAKOLLNX NOMHOrO CONPOTUBMNEHNS,
o moayns (Z, Om =V(R*+ X%) u dasbl (P, rpaa = arctg(X / R) - yron mexay BekTopamu
HanpshKeHUs 1 ToKa Ha KremmMax u3amepsieMoro o6bekTa) NofHOro ConpoTMBIEHMS,
o koaduumeHTta (KHe, %) n (AHc, aB) 3aTyxaHnst HecornacoBaHHOCTH,
o adpdekTMBHONM anekTpudeckon emkoctn (C, HP).

M3meputenb nmnegaHca otkanubpoBaH Ha npeanpuaTum-muarotosuTene. Pesynbtatbl kanbpoBku
COXPaHSIlOTCA B SHEProHEe3aBNCMMOW NamMATX aHanm3aTopa, YTO MO3BONSET NPUMEHSITb aHann3aTop Ans
M3MEepEeHNsi 4YacCTOTHbIX XapaKTepucTMK wumnegaHca oObekToB cBA3W. [lpy 3TOM MeTponorudeckue
XapakTepuctukn wmsmeputens wumnegaHca (cm. n.Owmbka! WCTOYHMK CCbLINIKM He HaWaeH.)
obecneunBaloTCsl HENocpeacTBEHHO Ha pa3beMe RTX aHanmMsatopa WU He y4uTbiBalOT MNapamMmeTpbl
31EMEHTOB KOMMYTaLW.

KomneHcauus CbaKTVI'-IGCKVIX 3HaYeHUn conpoTuBrieHnA, eMKOCTn U MHOYKTUBHOCTU 3J1EMEHTOB
KOMMYTauun OoCyLLEeCTBIIAETCA Npn OI'IepaTVIBHOIZ aBTOMaTU4eCcKom KaJ'IVI6pOBKe nameputena nmnegaHca.

lMocnepoBaTenbHOCTL AENCTBUIN onepartopa u
XO[, onepaTMBHON aBTOMaTU4YECKOWN KannbpoBKM U3MepUTeNA uMneagaHca

MogkniounTb K aHann3aTtopy KOMMYyTaLUMNOHHbIE 3N1EMEHTbl U COeANHUTENbHbIE I'IpOBOLI,a28

O6ecneuntb xonocTom xof (XX) Ha KoHLax CoeaUHUTENbHbIX MPOBOJOB

HacTpouTb aHanM3aTop 1 BKMOYNTL reHepaTop MUC? unn 3arpysutb COOTBeTCTByPOUJ,yPO KOHoUrypaumto

AHanusartop, pacnosHas MYC n obHapyxuB Ha KOHLI,aX COeIHUTEIbHbIX MPOBOAOB XX , NepengeT B
pexvM KannbpoBKM n3aMepuTens nmnegaHca B XX yto OyaeT oTpakeHO B COOTBETCTBYIOLLIEM OKHE

BbINonHUB kanMbpoBKy B pexxume XX, aHanm3aTop B COOTBETCTBYIOLLEM OKHE 3anpoCUT YCTaHOBKY
KOPOTKOro 3aMblkaHus (K3) Ha koHLax CoeAMHUTENbHbIX MPOBOAOB

O6ecneuntb pexxmm K3 Ha koHLax coegnHutenemn

AHanusaTtop, 06HapyXuB Ha KOHLIax COEAMHUTEbHBIX NPOBOAOB K3, nepenget B pexum kannbpoBku
n3MepuTens umneaaHca B pexume K3%, 4to GyaeT oTpaxeHo B COOTBETCTBYIOLLEM OKHE

BbinonHue kanvbpoeky B pexume K3, aHanusaTtop B COOTBETCTBYIOLLEM OKHE COOBLLMT 06 ycneLHoM
3aBepLUeHUM KanuBpoBK1™ 1 NepeiaeT B PeXnM U3MepeHus umneaaHca™

[NoaKNiUYNTL KOHLbI COEOUHUTESBbHBIX npoBOAOB K n3MepaemMomy O6'beKTy.

MNocne nogkntoYeHnsa unm npn N"SAMEHEHNN NapamMmeTpoB obbekTa ans YCKOpPEHNA CHUTbIBaAHUA
ycpeaHAeMblX aHanm3aTopom nokasaHun cnenyert BbINOJTHUTBL «PeCTapT».

CuntbiBaTh U NPOTOKONTUPOBATbL NMNOKa3aHUA.

%8 CymMMapHOe COMPOTUBIIEHNE 3NIEMEHTOB KOMMYTALMU U COEAVHUTENbHBIX MPOBOAOB HE [AOIMKHO
npesblwaTte 5 OM; cymMmapHas eMKOCTb 91EMEHTOB KOMMYTaLmMmn He JormkHa npesbiwaTe 300 nd (ans
KOHTPOMS €MKOCTU U COMPOTUBIIEHNS 3NIEMEHTOB KOMMYTaLUN N COEANHUTENbHbLIX MPOBOAOB MOXET ObITb
ncnonb3oBaH aHanusaTtop A-7).

) YCTaHOBUTbL HEOBGXOAMMbIV ANANA30H pabounx YyacToT n pexum nogknoyenmsa 2_I_A_cumwm;
HaCTPOUTb PEXUMbI MHANKALMM, NPOTOKONTMPOBAHMUS U HOPMUPOBAHUSA U3MepSeMbIX NapaMeTpos n
XapaKkTePUCTUK; HACTpouTb (eHepaTop - YpoBeHb M gmana3oH yactoT MYC; HacTpouTb N3meputens -
MaKcuMarbHbI U MUHUManbHbIN YPOBEHb, MUHUMAarbHAs 3aLUMLLIEHHOCTb N BPEMS YCPeAHEHUs, KOTopoe
pekomeHayeTcs 3adaBaTth B AnanasoHe 5...20 c.

° Ecnm XX He OyneT obHapyxeH B Te4eHun 4 ¢, TO aHann3aTop NepenaeT B peXNM U3MepeHus
nmnegaHca u 3abnokMpyeT BO3MOXHOCTb aBTOMAaTUYECKOM KannmbpoBKU U3MepUTensa nMnegaHca - B 3ToM
cny4vae Ans npoBeAeHust KanubpoBKku mMnegaHca crnegyeT NOBTOPHO BKNKOYMTL reHepaTop MYC.

! B npowuecce KaJ'II/|6DOBKM no XX onpenenAarnTcAa N KOMNEHCUPYKTCA eéMKOCTb KOMMYTaLUNOHHbIX
ANIEMEHTOB U y4UTbIBAOTCA HEOeallbHOCTb aMnINTya4HO- U (ba30‘-laCTOTHbIX XapaKTepucTuk reHepartopa
n naMmeputens.

2 B npouecce KaJ'II/I6pOBKM B K3 onpenenarTcAa N KOMMNEHCUPYKTCA conpoTuBneHne n UHOYKTMBHOCTb
KOMMYTaUMOHHbIX 3NTEMEHTOB.

% KannbpoBka MOXeT 6bITb BLIMOMHEHA U B MHOM Mopsifke: cHavana - K3, 3atem - XX.

4 PBSyJ'IbTaTbI Ol'lepaTMBHOIZ aBTOMaTn4ecKom KaJ'II/I6pOBKM namMeputenda nMmnegaHca He CoOXpaHAKTCA B
3HepFOHGSEBMCMMOl71 namMdaTh aHanuna3artopa.
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4.9.11 AHanus u cyeT crny4yamHbIX COOGbITUI — OpraHM3auus U HacTpomnka

AHanuzatop obecneuMBaeT aHanu3 U CcYET CrydalHbIX COObLITUA C  UCMNOSb30BaHUEM

rapMmoHuyeckoro (SIN) n mHorovactoTHoro (MYC) namepuTenbHbIX CUTHamNoB, a Tak Xe Npu U3MepeHun
wyma (LWYM). Mpwu BbINONHEHUN aHanu3a cny4darHbix cobbiTuii LICTT aHanmsaTopa (M. N.2.2) NOCTOSIHHO
obpabaTbiBaeT BXOOHOW CUrHanm B 3aJaHHOM MONOCe 4acToT aHanusa, onpegensis ypoBeHb curHana
(SIN), ypoBeHb wyma (SIN n LUYM) n 3awmweHHocTs (SIN n MYC) cnegytowmm obpasom:

MHTepBan o6beaNHEeHUs cnyYyamHbIX cob6bITnin® pa3buBaeTca Ha MHOXECTBO M3MepPUTENbHbIX
NoANHTEPBArOB C ANUTENbLHOCTLIO paBHOW ATcu, Mc;
ONUTENBHOCTL  U3MEepUTENbHOro MUKpouHTepBana ATcy, Mc  onpefenseTca  opMynomn
ATcu, mc = 1024 / (2,5 x Fmax,kl'u), rae Fmax, kl'y, — MakcMmanbHas 4acTtoTa yCTaHOBMEHHOMO
pabo4yero guanasoHa 4acToT;
Ha KaXXgoM MuKpouHTepBane ATcY, MC BLINOMHAETCA M3MEpeHue, COOTBETCTBYOLWee Tuny
N3MepUTEnbHOro curHana:
o ana SIN onpegenaTcs:
= cpegHeKkBagpaTUYHbLIA YpPOBEHb rapMOHWYECKOro curHana B Y3KOW nonoce cC
LeHTparnbHOM YacTOTOM paBHOW YacTOTE rapMOHMYECKOro CUrHana,
"  cpegHekBagpaTUYHbIN YPOBEHb LLyMa onpeaensieTcs B 3a4aHHON Nofioce YactoT
aHanusa c nogasneHveM rapMOHMYECKOrO CUrHarna Ha ero yacroTe,
"  3alWMLEHHOCTb OnpefensieTcsd pasHOCTbI0 CpefHEeKBaapaTUYHbIX  YPOBHEN
curHana u wyma;
o anga WYM onpegensetcs:
=  cpegHeKkBaZpaTUYHbLIN YPOBEHL LLyMa B 3a1aHHOWN NOoce YacToT aHanusa;
o Aana MYC onpegensercs:
" 3alMLEHHOCTb KaXKa0W rapMOHMKN KaK pasHOCTb cpefHeKBaapaTUYHbIX YPOBHEN
rapMOHUKM W LWyma B Mpunexawen K Helm obractu 4acToT; y4uTbiBaeTCs
Hauxyfllee 3HayeHne 3aLMLLEHHOCTY;
Ha KaXaoM MWHTepBane o6beaHEeHUs Crly4alHbIX COObITUA  MPOBOAUTCS  MOHWUTOPWHT,
KOTOPbIV 3aKyaeTcs B onpeaeneHnn Ha nitepsane obbeaMHeHns:
o Aans SIN:
*  MWHMMAanbHOro ypoBHS curHana MuH.CurH.,aBbmO,
"  MakcumanbHOro ypoBHs wyma Make.llym,anbmO,
"  MUHMMAanbHOW 3awuieHHocTn MuH.CurH/wym,ab;

o pana WymMm:
*  MakcumanbHoro ypoBHs wyma Make.lym,nBmO;
o ansa MYC:

"  MUHMMAanbHOW 3awuweHHocTM MuH.CurH/wym,ab;
3HayeHnss MuH.CurH.,abm0, Makc.llym,gbmM0 n MuH.CurH/wym,nB  conocTtaBnswTca ¢
HopMaMu (noporamu), No pe3ynbTaTtam CONocTaBeHMs onpeaensioTcs:
O  KONMMYecCTBO (haKTOB HapyLUEHUS MOPOroB 1
O MNPOLEHT UHTEpBanoB 0O6bEAUHEHMS € WCMOPYEHHbIX BCMMeckamMu LUyma, nepepbiBamu
CBSI3U1 UM CHMKEHNAMM 3aLUULLEHHOCTW.

% BenununHa MHTepBarna o6beguHeHNs cny4dariHbiX COObITMI 3agaeTcs B dOpME HAaCTPOWKMA U3MEPUTENS.

% Mpwn 3aaaHUM BENUUMHBI MHTEPBana 0GbeaNHEHNS! CnyyYanHbIX cobbITMI paBHOM 1 € (pekomeHayeTcs)
6ynet onpegeneH «lpoueHT cekyHO», MCNOPYEHHbIX BCMNeckamu Wwyma, nepepbiBaMy U CHUXEHUEM
3aLLUULLEHHOCTW.
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[na akTMBauum aHanm3a 1 cyeTa CryyanHbix cobbITuiA cnegyerT:
- YCTaAHOBMWTb PEXMM cYeTa crny4danHbix cobbiTM aHanu3artopa (cMm. n.4.9.1),
- HacTpouTb NapamMeTpbl U3MEPSEMOro CurHana:

o cneayet BblibpaTbh MHAMLMPYEMbIE NapamMeTpbl U 3aaTh ANA HAX HOPMATUBBI,

o nNpuyeM aHanm3 crnyyamHblX COObITUIA aKTUBUPYETCHA TOMNbKO NPW YCTaHOBNEHHOM dnare
WHOWKaUMM  Tanmepa  CrydyalHblx  cobbiTi  «Tanmep,C»  COOTBETCTBYHOLLErO
N3MepUTENbHOro CMrHana npy ob6a3aTenbHOM ykasaHuy Ans Hero HopMbl CHU3Y (MuH);

- obecneuyuntb paboTy M3mMepuTens, Ansa Yero cneayert:

O YCTaHOBWUTb NapameTpbl pacno3HaBaHWs U3MepuTensHoro curHana (cm. n.4.9.3),

o nopaTb Ha Bxod RTX oOuH U3 Ha3BaHHbIX BbILLE CUrHAOB,

o MpuU4eM aHanu3 crny4arHbiXx COBbITUA C NMpUMMEHEeHWeM rapmoHudeckoro curHana (SIN)
NPOM3BOANTCS TOMBKO MPU OUCKPETHBLIX® 3HAYEHWSIX YAcTOTbl CUrHana, onpeaenseMbix
qaopmynoﬂ38 Fsin,kl'y = AF,kM'y x K, roe AF=2,5x Fmax,kly /1024 - AOWCKPETHOCTb
pasga, K — uenoe B amanasoHe 2...409; ponyctumoe OTKMOHEHME hakTu4eckoro
3HAYeHNs 4YacToTbl OT 3HAYEHUMN OWCKPETHOro psga AOMMKHO COCTaBnsATb He Gonee
+0,005 x AF,kly.

MakcumansHas AnuTensHoCTb JonycTuMble 3HaYeHUs YacTOTbl FAPMOHNYECKOro curHana
Hacrota N3MepUTEnLHOTo (SIN) npw aHanuse v cyeTe cryyaiHbIx cobbitui Fsin, klMy
YCTaHOBMNEHHOTO | MUKpOWHTEepBana
paboyero fpn aHanse n [nanasoH guckpeTHbIX 3HayYeHnn, Ky Ronyctumoe
AnanasoHa cyeTe CryvamHbIX OTKINOHeHMe oT
yacTtoT coObITMI War B [MCKPETHOro
Fmax, kl'y ATcu, mc MpannLbl AManasoHa JamanasoHe 3HaYeHus, ki
4 102,14 0,01953..... 3,99414 0,00977 0,0000488
8 51,2 0,03906...... 7,98828 0,01953 0,0000977
16 25,6 0,07812..... 15,97656 0,03906 0,0001953
32 12,8 0,15625...... 31,95313 0,07813 0,0003906
64 6,4 0,31250..... 63,90625 0,15625 0,0007813
128 3,2 0,62500...127,81250 0,31250 0,0015625
256 1,6 1,25000.....255, 62500 0,62500 0,0031250
512 0,8 2,50000....511, 25000 1,25000 0,0062500
1024 0,4 5,00000..1022,50000 2,50000 0,0125000
2048 0,2 10,00000..2045,00000 5,00000 0,0250000
4096 0,1 20,00000..4090,00000 10,00000 0,0500000

Hactpoiika napameTpoB W3MEPAEMOro curHana npu aHanuM3e U cyeTe CryvarHbIX COObITUI
3aknoyaeTcs B creayoLwem:

- gna WYMa cyeT cnyyYalHblX COObITUIA COCTOMT B aHanmu3e BCMIIECKOB LiymMa - aHanusaTtop
NMOCTOAHHO W3MepsieT YpPOBEHb LIyMa B 3aJaHHOM Mofioce aHanu3a W npeacrtaBnsieT
MaKCMMarbHbIA LUYM B KOHLE KaXOOoro MCTEKLero uHrepeana obbeanHeHus; HacTporika cyeTta
npuv 3TOM COCTOMT B cne,qyrou.l,eM3gz

o Tanmep,c obsizatensHo ™ YCT@HOBUTb  MMHUMANbHO  JOMyCTUMOE

3HayeHne (HopMa CHM3yY); 3TO 3HaveHune ByaeT Ucnonb3oBaHO B

KayecTBe HOPMMPOBAHHOIO WHTEpBana aHanu3a U cyeTa

CrnyYanHbIX COObITUN:

" [0 WCTEeYeHUs1 MHTepBana cuyeTa OyaeT oOCyLlecTBNSATLCH
nony4yeHve, npeAcTaBieHMe W  aHanuM3 MaKCUMarbHOro
YPOBHS LWWyMa Ha nHTepBarne obbeguHeEHUS;

" M0 [JOCTWKEHUU TalMEepOM HOPMbl aHamnu3 ClyYanmHbIX
coObITUN 6yOeT OCTaHOBIEH;

YCTaHOBUTb MaKCUMaribHO [OMYyCTUMOE 3HayeHue (Hopma

CBepXy); 3HadyeHne HopMbl BygeT MCnonb30BaHO B KayecTBe

nopora Mo YpPOBHIO; MPEBbLILEHNE MaKCUMasbHbIM YPOBHEM

wyma nopora 6ygeT yunTbiBaTbCA NpU CHETE BCMIIECKOB LUyMa

o Makc.llym,nBbmO0

%" B pexwMe cyeTa CrnyYanHbIX cOObITMI reHepaTop aHanuaatopa opMUPYET rapMOHUYECKUIA CUrHAN
(SIN), yacToTa KOTOPOro TOYHO COOTBETCTBYIOT 3HAYEHUAM YKa3aHHOro AUCKPETHOro psiaa. [Nostomy
NpPUMEHEHNE reHepaTopoB, OTIIMYHLIX OT aHanunsatopa AnCom A-7, onst obecneveHns aHanusa
CrnyYanHbIX COBBITUIM MO rApMOHNYECKOMY CUTHany KaTeropuyeckn He pekoMmeHayeTcs.

®pB pexumax nogknodenns 2_W_koakc, 2_ I koakc, 4 U _koakc vyactota Fsinkly > 30 kL.
% MonHble HaMMEHOBaHMSI U ONMCaHUS NapPaMeTPOB NpUBeaeHb! B [punoxeHnn 1.
“© Ecnn Hopma anst TaiiMepa He YCTaHOBIEHa, TO aHamNU3 W CYET CIyYailHbIX COBbLITUI HE BbINOSHSETCS.
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W npu pacyeTe MpoLUEHTa WHTEpBanoB OObEAUHEHNS,
NCMNOPYEHHbIX BCMSIECKaMM LLYMa;

o Makc.llym, cobbiTum YCTAHOBUTb MakCMMarnbHO [ONyCTUMOe 3HadeHue (Hopma
CBepxy); 9TO 3HayeHue OyaeT WCNONb30BaAHO B KavecTBe
nopora, MpeBbIlLEHNE KOTOPOr0 K MOMEHTY WUCTeYeHus
MHTEepBana cyeTa crny4vyanHbIXx coOblTU GyneT npencTaBrieHo
Kak bakT HecOOTBETCTBMS M3MEPEHHOro obbekTta HOpMe Mo
BCMfeckam Lyma;

o Makc.llym,% YCTAHOBUTb MaKkCMMarnbHO [OMYCTUMOE 3HadeHue (Hopma
CBepxy); 9TO 3HayeHne OygeT UCNoMb3OBaHO B KayecTBe
nopora, MpeBbIlUEHNE KOTOPOro K MOMEHTY UCTeYeHus
MHTEpBana cyeTa Cry4YalHbIX cOObITU OydeT npencTaBrieHo
Kak hbakT HecooTBETCTBUSI U3MEpPEeHHOro obbekTta HOopMe Mo
BCMsieckam Lyma;

ana MYC cuet cnyyamHbIX COObITUA COCTOUT B @HanM3e CHWKEHUN 3aLUMLLIEHHOCTUM rapMOHUK
MUC B 3apgaHHOW nonoce 4acTtoT aHanms3a; npu aHanude no MYC nocTosiHHO uM3MepsieTcs
3alUULLIEHHOCTb Kaxaown rapmoHukn MYC 1 npeacraBnseTcs MuMHMManbHasd 3allMLeHHOCTb
rapMOHWKM N ee YacToTa B KOHLe KaXOoro WUCTEKLWEro uMHTepBana oObeauHEeHWs:; HacTponka
cyeTa npy 3TOM CoCTouT B crieaytolem™:

o Tanmep,c ob6sA3aTenbHO YCTAaHOBUTb MUHUMAIbHO AONMYCTUMOE 3Ha4YeHne
(Hopma cHuay);
o MwuH.Curn/wym,pb YCT@HOBUTb MWHWUMANbHO [ONYCTMMOE 3HadeHuve (Hopma

CHWU3Y); 3Ha4yeHWe HOpMbl OyaeT MCNofb3oBaHO B KadecTBe
nopora no 3alWULLEHHOCTU; CHWKEHME 3alLULLEHHOCTU HIKe
nopora OyaeT yu4uTbIBaTbCS NPU CYeTe COObLITUN CHUXEHUS
3alMLWLEHHOCTM M MpU  pacyeTe MNpoueHTa MHTEpBanoB
06beMHEHMS, UCMOPYEHHBLIX CHUKEHVNEM 3aLLMLLEHHOCTY;

© MuH.CurH/wym,cobbITUM yCTAaHOBUTb Makc. JONYCTUMOE 3Ha4YeHne (Hopma CBEpPXY);

o MuH.CurH/wym,% YCTaHOBUTb Makc. JOMYCTUMOE 3HadeHne (HopMma CBepXy);

ana SIN npu cyeTe cnyvyamHbIXx COObITUA aHanNU3MPyeTCs U MakCUMarbHbI YypOBEHb LUyMa B
3agjaHHOM nonoce aHanu3a (BCMnecku Lyma), U MWHMMarbHbI YPOBEHb FapMOHUYECKOro
curHana (nepepbiBbl CBSA3W), U CHUXEHUE 3aLLMLLEHHOCTU rapMOHMYECKOro CMrHana; aHanu3artop
npu TakoM aHanu3e NOCTOSHHO M3MepsieT U MpeacTaBnseT 3TU napamMeTpbl B KOHUE KaXAoro
MCTeKLWwero nHTepsana obbeAnHeHNs; HacTPOMKa cueTa 3akiyaeTcs B CreayoLwem:

o Tanmep,c obs3aTenbHO YCTAaHOBUTb MUHUMAIBHO AONYCTUMOE 3HaYeHve
(HopMa cHuay);
o MuH.CurH.,abm0 YCT@HOBUTb MWHWUMANbHO [ONYCTMMOE 3HadeHue (Hopma

CHW3Y); 3TO 3HayeHne OyaeT MCNOoNb30BaHO B KayecTBe rnopora
cyeTa nepepbiBOB CBA3W; CHWXKEHUE YPOBHSA CUrHama Huxe
nopora 6yget y4uTbiBaTbCA NPU cHeTe COOLITUM CHWXKEHUS
YPOBHA CuUrHana w npu pacdeTe npoueHTa WHTepBsanos
06beAMHEHMS, NICMOPYEHHbIX CHIDKEHNEM CUrHana;

MwuH.CUrH.,co6bITUM YCTaHOBUTb Makc. JOMyCcTUMOe 3HadyeHne (Hopma CBepxy);

MwuH.CurH.,% YCTaHOBUTb Makc. JOMycTMMoe 3HadyeHune (Hopma CBepxy);

Makc.llym,nBm0 YCTAHOBUTb MakCUMarnbHO AOMyCTUMOE 3HadeHne (Hopma
CBepxy); 3TO 3HayeHue ByaeT ncnonb3oBaHoO B KayecTse nopora
cyeTa BCMMECKOB LIyMa; MPEBbILEHNE YPOBHS LUyMa Bbllle
nopora OygeT yuMTbiBaTbCA MpU cyeTe COObITUI BCMIECKOB
WwymMa M npu pacdeTe MpoueHTa MHTepBanoB 00beauHEeHWs,
NCMOPYEHHbIX BCMIECKAMM LLIYMA;

Makc.llym,cobbiTun YCTaHOBUTb MakcC. JONyCTUMOe 3HaYeHue (Hopma cBepxy);

Makc.llym,% YCTaHOBUTb Makc. JOMycTMMOe 3HayeHne (Hopma CBepxy);

o MuH.CurH/wuym,pb YCTaHOBUTbL  MUHWManbHO [OMNYCTUMOE 3HayeHne (HopMma
CHU3y); 3Ha4yeHwe HOpMbl OygeT MCMoNb30BaHO B KayecTBe
nopora no 3alWWEHHOCTUN; CHWKEHNEe 3alUMLLEHHOCTU HUXe
nopora OygeT yy4nTbIBaTbCsH NpPUM cYeTe COObITUA CHWMXEHWS
3alUMWEHHOCT W MNpU  pacyeTe npoueHTa WHTepBsanos
06beanHEHNS, UCMIOPYEHHbIX CHUKEHNEM 3aLUMULLEHHOCTW;

MwuH.CurH/wym,co6bITUN YCTaHOBUTL Makc. JOMYCTUMOE 3HayeHne (Hopma CBepxy);

o MuH.CurH/wym,% YCTaHOBUTb Makc. JOMyCTMMOe 3HadyeHne (Hopma CBepXy).

o O O

o O

O

*1 Onucanus napameTpoB HacTpownku ansg MYC u SIN aHanormnyHel napameTtpam ansa LUYM’a n noatomy
OyayT OaHbl B COKpaLLleHHoN hopme.
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4.9.12 CwurHan lNCC — pednekromeTpusa, AYX no oTpaxxeHUo, 3afepxKKa pacnpocTpaHeHUs

Mcespocny4danHbiv curHan (MCC) npumeHseTcsa B CneayoLwwmnx sagavax™:
- ABYXNpoBOAHOe noAkn4vYeHue — oanH aHanmaatop - 2_ I W _cumm nnn 2_IT_W_Koakc:
o AedeKTocKonus no oTpaKeHUsIM OT HEOQHOPOOHOCTEMN:
* pedprnekTorpammbl NPeACTaBMAT OTPaKEHHbIN CUrHanm B 3aBMCMMOCTM  OT
paccTosHUss OO0 HEeOoOHOPOOHOCTW, onpedensieMoM W3MepsieMOn  3adepiKKOn
OTpa)KeHHOro curHana v 3agaHHon B (opMe HaCTPOMKN N3MEPUTENST CKOPOCTbIO
pacnpocTpaHeHns curHana,
=  CKOPOCTb A0SKHA ObiTb 3a4aHa paBHOM NONOBUHE CKOPOCTU pacnpocTpaHeHus
3NEeKTPOMarHMTHOM BOMHbI B kaberne;
o aHanu3 xapaKTepUCTUK Nepeaayn No OTPAKEHWIO CUrHANA OT YAANEeHHOro OKOHYaHUs *:
" YacToTHas xapakrepuctuka nepegayn (AYX no oTpaxxeHHOMY cmrHany)44,
*  AfYHa NNHUK (NO 3aA4epXKe OTPaXKeHHOro curHana),
»  koahpmLmeHT 3aTyxaHua Ha yacTtoTe 300 kl'u,
*  Ans napbl CMMMETpUYHoOro kabensa (2_I1_WN_cumm):
e [uaMeTp CEYEHUS XWIbl Napsbl,
e MOTOHHAsi EMKOCTb 1 COnpoTuBrEeHne™,
®  CKOPOCTHbIEe MOTeHUunanbl LnMgpoBbIX T el
- YyeTbipexnpoBoAHoOe noakn4veHne — oaunH aHanuasatop -4 I UV cumm nnn 4_IT_U_ Koakc:
o onpegeneHne BpeMEHW MPOXOXAEHWs curHana B NMHWM (KaHane, TpakTe) cBaAsu, oba
OKOHYaHMS KOTOPOW AOCTYMHbI B TOYKE YCTAHOBKM aHanusaTopa:
* ycnonb3ywTca pednekTorpaMmbl, MO OCM  abCcuMCC  KOTOPbIX  OTIIOXKEHO
paccTosiHne, onpeaensemMoe n3MepsemMon 3aepXXKor 1 3a0aHHON CKOPOCTbHO,
*  CKOPOCTb 3a[aeTCs PaBHOW CKOPOCTW CUrHana B HanpaBnstoLLEN CUCTEME;
o onpepgeneHue pacctosHus 0O MecTa siBHoro nepexoga (NEXT) curHana ¢ napbl Ha napy
B MHOronapHom kabene:
= ocu abcuncc pednekTorpaMM rpagyvmpyloTcs B eAMHULax paccTosHMsa 40 MecTa
SIBHOIO Nepexoa, onpeaensemMoro namMmepsemMon 3a4ep>XKon 1 CKOpOCTbIo,
"  CKOPOCTb 33a[aeTCs pPaBHOW CKOPOCTU pacnpoCTpaHeHWs BOMHbI B kabene;
- OBYXNpPOBOAHOE MOAKIYeHWe — [Ba aHanusatopa — reHepatopHbii (2_I_cumm  wnu
2_I_koakc) n nameputenbHbin (2__cumm unmn 2_W_koakc):
o onpegeneHvne W3MepUTENbHbIM aHanNM3aTOPOM 3aJEpPXKM U YPOBHA OTPaKEHHbIX OT
HeOHOPOAHOCTEW NMMHUN CUTHANOB, CONPOBOXAAKLUX NPMEM NOMNE3HOro CUrHana:
*  ycnonb3ylTca pedrieKTorpaMmmMbl, 0Cb abCLUMCC KOTOPbIX pa3MeyeHa C y4eToMm
3a4aHHON CKOPOCTU pacrnpoCTpaHeHUs curHana,
"  CKOPOCTb 3a[aeTCsd paBHOW NONIOBMHE CKOPOCTM CUrHana B kabene,
"  BEpXHAS rpaHuua norfockl aHanu3a B 3TOM criydae AoMmkHa ObiTb 3adaHa paBHOW
MakcMMarnbHon paboyer YacToTe YCTaHOBEHHOMO AnanasoHa.

4.9.13 ®dasorpamma — 3aBUCMMOCTb YPOBHS Nomex oT ha3bl CUrHana 3agaHHOW 4acToTbl

I'Ipm pacrno3HaBaHM BXOOHOIo CUrHarna Kak WyMm aHanmM3aTtop B pexunme npeuyn3moHHOro aHanumaa
(CM. I'I.4.9.1) MOXeT npeacrtaBuTb (ba30rpaMMbl, TO €eCTb 3aBUCMMOCTU CEeJIeKTUBHOIO YPOBHA,
N3MEepPEHHOIo B 3a4aHHON nonoce 4acToT aHanua3a, WU B3BELUEHHOro YPOBHA OT cba3b| CurHana
CUHXPOHM3auunn, 3Ha4vyeHne OI'IOpHOVI YaCTOTbl KOTOPOro 3agaeTcAd B (bopme HaCTpOVIKM namepurtend.

OCHOBHbIM HasHadeHUeM asorpaMm SIBMSETCs onpefefieHMe 3aBMCMMOCTM YPOBHS MOMEX B
3aflaHHOW Nofoce 4acToT aHanuaa oT ¢asbl YacToTbl NpoMblwneHHoun cetu (0,050 kI'y).

Ona ycnewHoro noctpoeHuss dasorpamMmm AOSBKEH OblTb BbINOMHEH PSS YCIOBUIA, YBSI3blBAOLLMX
AvanasoH paboyux 4acToT, AManas3oH 4YacToT aHanu3a, paspelleHWe crnekTpa WM 4acToTy curHana
CUHXpOHM3aLMn®’. CUHXPOHWU3NPYIOLNIA CUTHAMN OMOPHOW YacTOThl [OMKEH HaXOAWUTLCA B CreKTpe
curHana, nofaHHoro Ha BxoaHon pasbeM (RTX) aHanuaaTopa. 9To MOXeT OblTb 06ecneveHo BHELLHUMU
MO OTHOLLIEHMIO K aHANM3aTopy annapaTHbIMM cpeacTBamu ™.

42 MoapobHocTn npumeHenusa curHana NCC npuBegeHsbl B PO-1-2 n P3-1-7.

*® Ha ynaneHHOM okoHYaHWM kabenst fomkeH 6biTb o6ecriedeH xonocToii xoa (XX). OTpaxeHus oT
HeOoOHOPOAHOCTEN MOryT ObITb NIOXXHO BOCMPUHATLI Kak OTPaxeHus oT XX Ha KoHue kabens. [Moatomy npu
onpegeneHnn xapakTepucTuK nepeaadm no oTpaxeHuto ot XX cnegyet ybeamTbCcs B TOM, UTO
N3MepeHHas AnvHa fMMHUM COOTBETCTBYET YYETHLIM AaHHbIM.

* AUX onpepnensieTcs Kak NONOBWHA Pa3HOCTU CNEKTPOB NepeAaHHOro 1 OTPaKeHHOro oT XX cuUrHarmos.
8 Mpwn ycnoBumn, 4To He paHee YeM 3a 4 MUHYTbI BbINIM N3MEPEHbI EMKOCTb M COMPOTMBIIEHNE Wnenda.
“® Mpu ycnoBuu, 4To He paHee YeM 3a 4 MUHYTbI Gbil U3MEPEH CMEKTP LyMa B TOUKE MOAKIOUEHNS.

" YcnoBUst NOCTPOeHUst $ha3orpamm nogpo6HO U3NoxeHbl B PI-1-2.

8 MoapobHocTu npumMeHeHusa cdasorpamm 1 npuseaeHsl B P3-1-5.
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4.9.14 HopmupoBaHue U3MepsieMbliX NapaMeTpPoB MU XapaKTepUCTUK

HopmupoBaHue pe3ynbTaToB M3MEpPEHUI OCYLLLECTBRSAETCA 3a4aHNeM HOPM CHU3Y U CBEPXY:

- Ans n3aMepeHHbIX 3HayeHun napameTtpoB («YacTtota,klu», «CurHan,abm0», «CurH/lWym,nby»,...)
3a[alTCs YNCIOBbIE 3HAYEHMSI HOPM, KOTOPbIE UCMONb3YOTCA creaywmumM oopasom:

o ecnu MMapametrp>Hopma_cBepxy unu [Mapametp<Hopma_cHu3y, TO u3MepeHHoe
3Ha4YeHne napameTpa He COOTBETCTBYET HopMe - «OTMeTKa cooTBeT.»=«HeHopmay,

o gna  wucuncnsiemblx B geumbenax (b, abwm0)  napameTpoB  BenuuuMHa
min((Hopma_cBepxy - NapameTp),(lMapameTp - Hopma_cHusy)) otobpaxaetrca kak
3anac BbIMONTHEHUS HOPMbI - «3anacy;

- ONs u3MepeHHbIX 3HaveHun xapaktepuctuk («Cen.ypoBHu,ABmO», «AYUX,ab», «[Bll,Mke»,...) B
KayecTBe HOPM 3aJaloTCs COOTBETCTBYHOLUME MaCKW , KOTOpble OnpedensitoT HOpMbl B
TabnmyHom cpopme (Hanpumep, YacToTa-3aTyxaHne) N NCMONb3YTCS cnegyowmumM obpasom:

o ecnm B obnactm  onpegeneHuss  M3MEPEHHbIX  3HAYEHUN  XapaKTepPUCTUKU
XapaKTepwcmKa>MaCKa_CBepxy50 nnm XapakTtepuctuka<Macka_cHu3y, TO
CcUMTaeTCHd, YTO N3MEPEHHAs XapaKTepMCTMKa He COOTBETCTBYET HOPME U Toraa:

" 3HayeHue xapakTepuCTUKM onpenenseTcsa paBHbiM «HeHopmay,
=  3HauyeHue napameTtpa «OTMeTKa cooTBeT.»=«HeHopma»;

o gna wucumcnsembix B pgeumbenax (ab, obm0) xapaktepucTMk BO Bcel obnactu
onpefeneHust apryMeHTa W3MEepeHHOW XapaKTEpPUCTMKU pacCcuUTbIBAETCS BeNUYMHa
min((Macka_cBepxy - Xapakrepuctuka),(Xapakrepmuctuka - Macka_cHu3y)); aTa
BeNnnyMHa otobpaxaeTcsi Kak 3anac BbIMOMHEHUS HOPMbI - «3anacy;

- HauMeHbllas BenuYMHa 3anacoB B rpynne OLHOBPEMEHHO W3MeEPSIEMbIX MNapaMeTpoB U
XapakTepucTUK onpegensieT 3Ha4veHne napameTpa «KavyectBo,nb».

4.9.15 OnpepneneHne CKOPOCTHOrO NoTeHUMana NPon3BoNbHON LMPOBOH NMUHUM

CkopoctHom noteHuman R_kbps npoussonbHOM uudpoBor nuvHUKM (kaHana) onpegensercs
MHTErpupoBaHWem yAenbHOW CKOpPOCTM B MONIOCE YacToT nepedayuu (FO...F']Q Ha OCHOBE W3MepPEHHOW
4aCTOTHOWN XapakTepucTukn (UX) 3aLMLLIEHHOCTY C Y4ETOM 3aAaHHbIX Hopm YX>':

SNR_dB[F]; //v3MepernHas UX salmeHHOCTU
SNR_dB min[F]; //HopMa CcHM3Y Ha UX B3alMEeHHOCTU
A dB[F]; //n3MepenHas UX pabouero 3aTyxaHuUs
A dB max[F]; //HOopMa cBepxy Ha UX pabouero 3aTyxaHus
R bit max[F]; //HOopMa cBepxy Ha UX yIOeJIbHOM CKOPOCTH
for (F=F0, R _kbps=0.; F<Fl; £f+=dF) //UUKJI MHTETPUPOBAHMS B IIOJIOCE MIpMeMa
{SNR_dB=SNR _dB[F]-SNR_dB min[F]; //3amMmeHHOCTb=M3MEPEHHOE 3HaUYEHME -HOPMa CHMI3Y
dA dB=A dB[F]-A dB max[F]; //TpeBHIIeHMEe 3HAUEHMEM BaTyXaHMa HOPMEL
if(dA_dB>0.) SNR_dB-=dA_dB; //KOpPEeKLUMS BalMIIEHHOCTHY (ydyeT JYyBCTBUTEJIbHOCTU)
R bit[F]=3.32193*1ogl0 (pow(10.,SNR dB/10.)+1.); //ynenbHas CKOPOCTBb
if (R bit[F]>R bit max[F]) R bit[F]=R bit max[F]; //MomenvpyemMoe O0OpPYyLOBaHUE
R _kbps+=R bit[F]*dF;} //VHTeTpupoBaHye CKOPOCTM B I[OJIOCE MpueMa

** Macka 3agaeTcs B BUAe Tabnnubl 1 ONpeaensieT 3aBUCUMOCTL HOPMbI OT aprymMeHTa. B kayecTBe
aprymeHTa BbiCTynaeT 4YactoTa (K1) Ans YaCTOTHBIX XapaKTepPUCTUK U CNEKTPOrpamMm, paccTtosiHmue (M) —
ans pecpbnekrorpamm, Bpemsi (MKC) — Ansa ocumuniorpamm, yron (rpag.) — angd gasorpamm. MHTepnonaums
Tabnuubl — NUHeNHas nepBoro nopsaka. Macku coxpaHsoTcs kak dannel. mst charina moxeT ObiTb
CcHOpMMPOBaHO NMPOU3BOSIbHLIM 0OPa30M; PEKOMEHAYETCSA oTpaXaTb B UMEHW dhanna MCTOYHUK HOPMbI.
OpHa v Ta e Macka MoXeT ObITb MCMOMb30BaHa B KAYECTBE HOPMbI CHU3Y /UM HOPMbI CBEPXY.

%% cknioueHune cocTaBrsieT YaCTOTHAs XapakTepPUCTUKA YaEeNbHON CKOpoCTY nepeaayn (6ut) - Ans
XapaKTePUCTUKMN YAESIbHON CKOPOCTU HOpMa CBEpXY SIBISETCA U OrpaHnYeHnem CBEpXY.

*1 Ecnn kakas-nm6o us HOpM (Mnn BCe) He 3aaHa, TO U COOTBETCTBYIOLLMI el y4eT He Npon3BoauTcs. B
3TOM criyyae onpeaenseTcd MakCumarnbHO BO3MOXHAsA CKOPOCTb nepeaayn 6e3 yuyeta orpaHuyeHui,
HaknaablBaeMbIX XapakTepucTukamm Mogennpyemoro obopyaoBaHus LMpoBOro ynioTHEHNS.
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MpunoxeHuna

MpunoxeHune 1. Onpepensembie aHanNM3aTopoM napameTpbl U
XapaKTepUCTUKMN

N3mepeHus no rapMoHudeckomy curHany (SIN)

O603HaYeHne

OnucaHne

KayectBo,0B6

[MokasaTtensb kayecTsa, onpeaensemMbii No chopmyrne:
Q=min(Q1,Q2,...Qi,...Qn),
roe:
Qi — 3anac ygoBneTBOPEHUSA HOpMaM i-ro HOpMUPYEMOro NapameTpa;
Qi=min(Qmin_i, Qmax _i)
Qmin_i=(Pi-Nmin_i) — 3anac ygoBneTBopeH1st HOpMe CHU3Y
(He y4ynTbIBaeTCH, €CnM HOPMUMPOBAHME CHU3Y He 3a4aHo)

Qmax_i=(Nmax_i-Pi) - 3anac ynoBneTBopeHnsi Hopme CBepxy
(He yuuTbiBaeTCs, ecnv HOpMUPOBaHNE CBEPXY He 3a4aHo)

Pi - 3HayeHue i-ro napameTpa, namepsiemoro B ob unu gbm0

Nmin_i - Hopma_cHuay

Nmax_i - Hopma_csepxy

N — KONM4YECTBO HOPMMPOBAHHBLIX NAPaMETPOB, Y4aCTBYIOLINX B OLEHKE KayecTBa

OTmeTKa CooTBeT.

OTMeTKa COOTBETCTBUSI BCEM 3aaHHbIM HOpMam

YacrtoTta,kly

YacToTa rapMoHM4yecKoro curHana

CurHan,nbm0

TekyLmMIn ypOBEHb rapMOHNYECKOrO CUrHana OTHOCUTENbHO 3a4aHHOMO OMOPHOMO YPOBHS
nameputensi. PaseH yposHio B AbM npu 3agaHum OnopHbIvi ypoBeHb, ABbmMo=0

Cp.ypoBeHb, obm0

Cpe,D,HMVI YPOBEHb rapMOHMNYECKOIro CurHasna Ha Tekylem nHTepBane n3aMmepeHusd

CKO_yposHs,a0b

CpeaHeKkBaapaTUYeCcKoe OTKINOHEHNE TEKYLLIEro YPOBHSA CUrHana oT CPpeaHero ypoBHs

3atyxaHve,nb

3aTyxaHne rapMOHNYECKOro CUrHana OTHOCUTENbHO 3a4aHHOrO ONMOPHOro YPOBHS
namepurtens: 3atyxanue,nb=-Curtan,gbm0

LWym,nBmO0

YpoBeHb Liyma B MOSI0CE aHanu3a ¢ NogaBneHnem curHana (Lym ¢ TOHOM).
Lym,06M0=CwurHan,gbm0-Curn/wym,n5m0

B3s.wym,n6M0

YpoBeHb B3BELLEHHOIO wyma C nogasneHmnem curHana (B3BeLIJeHHbIl7I wym C TOHOM).
BbluncnseTca ucxoasa n3 4actoTHOroO cnekTpa wymMa C B3BelimBaHnUeM no 3agaHHOMN
XapaKkTepucTtuke B3BeLnBaHnA

Cwvrn/wym,nb

3almLLEHHOCTb cUrHana B nosyioce aHanuaa - COoTHOLLEHWe YPOBHA rapMOHUY€EeCKOro
CUrHasna v ypoBHs LWyMa B NoJsioce aHanunsa c nogasjieHMem curHana

CurH/B3B.Wwym,nb

3almLLEHHOCTb CUrHana oT B3BELLEHHbIX LUYMOB - COOTHOLUEHNEe YPOBHA CUrHana un
YPOBHA B3BELLUEHHOro WymMa C nogasjieHMemM curHana

A2,nBb 3artyxaHue 2-/ rapMOHVKN OTHOCUTENBHO OCHOBHOM

A3,nBb 3artyxaHue 3-/i rapMOHMKN OTHOCUTENbHO OCHOBHOM

A23.15 3aTtyxaHue cyMmapHbIX rapMOHN4ECKNX UCKaXXeHUN (3aTyxaHne CyMMbl 2-11 U 3-1
rapMOHWK OTHOCUTENBHO OCHOBHOW)

K2,% KoadpdpuumeHT 2-n1 rapMOHUKK

K3,% KoadpduumeHT 3-1 rapmMOoHUKM

K23,% KoadpdpuumMeHT cyMMapHbIX rapMOHUYECKMX UCKaXKEHWUN
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Tanwmep,c

Taiimep oTcYeTa BpeMeHW aHanm3aa criydariHbIX COBbITWI NMPU U3MEPEHMSIX MO
rapMOHUYECKOMY curHany

MwuH.CurH.,a0BmM0

MuHMMarnbHOe 3Ha4YeHne YpOBHS CUrHana Ha uHTepBarne o0beaMHEHUS:; MUHUMAIbHO
Jonyctumoe 3HaveHue aToro napametpa - 'MuH.CurH.,aBm0\Hopma_cHusy' -
ncnonb3yeTcs kak nopor aHanunsa npu nogcyete 'MuH.CurH.,cobbituit' u 'MuH.CurH., %'

MwuH.CurH.,cobbiTnin

CuyeTurK PaKTOB CHIKEHMS MMHUMANbHOIO 3HAaYEHUs] YPOBHS CUrHana
'MuH.CurH.,4BMO" Hxe nopora 'MuH.Cwur.,abM0\Hopma_cHusy' Ha nHTepBane
aHanusa 'Tanmep,c'

MwuH.CurH.,%

MpoueHT nHTepBanoB 06bEANHEHNSI CO CHUXKEHWEM MUHUMAINbHOMO 3HAYE€HUS YPOBHSI
curHana 'MuH.CurH.,a6MQ' Hwke nopora 'MuH.CurH.,aEmM0\Hopma_cHusy'

Makc.lLlym,aBm0

MakcumarnbHoe 3HayeHre YpoBHS LLyMa Ha MHTepBane o6beanHeHWs; MakcumanbsHO
JonycTumoe 3HayeHne atoro napametpa - 'Makc.llym,nbmO\Hopma_ceepxy' -
NCnonb3yeTcsi Kak nopor aHanuaa npv nogcyete 'Makc.Lllym,cobbituit’ n 'Makc.Wym, %'

Makc.LlLlym,cobbiTuii

CyeTuurk hakToB NPEBLILLEHUS MaKCMMarnbHbIM 3Ha4YE€HNEM YPOBHS LLyMa
'‘Makc.llym,nBMO' nopora 'Makc.lym,nBMO\Hopma_cBepxy' Ha nHTepBarne aHanusa
'Tanmep,c'

Makc.Llym,%

MpoueHT nHTepBanoB 06 bEAMHEHNS C NPEBbILLIEHNEM MaKCUMarbHbIM 3Ha4YeHUEM
yposHs wyma 'Makc.llym,n6m0' nopora 'Makc.lWym,nbmM0\Hopma_ceepxy'

MuH.Curn/wym,nb

MuHV1ManbHOe 3HaYeHne COOTHOLLEHUSA CUTHan/WyM Ha HTepBane oobeauHeHns;
MWHMMAanbHO AOMNYCTMMOE 3HaYeHne 3Toro napameTpa -
'MuH.CurH/wym,nB\Hopma_cHuay' - ncnonb3yeTcs kak nopor aHanusa npy noacyeTe
'MuH.CurH/wym,cobbitiin’' u 'MuH.Curn/wym, %'

MuH.CurH/wym,cobbiTun

CueTumnk (PaKkTOB CHMXEHUSA MUHMMArbHOrO COOTHOLLUEHUSA CUrHAnN/WyMm
'MuH.CurH/wym,nB" Huxe nopora 'MuH.CurH/wym,ab\Hopma_cHudy' Ha nHTepBane
aHanusa 'Tavimep,c'’

MuH.Curn/wym, %

MpoueHT nHTepBanoB 06 bEANHEHUS CO CHKEHUEM MUHUMANbHOIO 3HAaYEHUs
curHan/wym 'MuH.Curn/wym,gb' Huxe nopora 'MuH.CurH/wym,n6\Hopma_cHusy'

Cen.ypoBHu,a6m0

[narpamma cenekTnBHbIX YPOBHEN B Anana3oHe YacToT

Cen.B3B.ypoBHN,AEM0

[warpamma cenekTnBHbIX B3BELLEHHbBIX YPOBHEN B AnanasoHe 4acToT

Ocumnnorpamma Ocunnnorpamma curHana
AYX YacToTHasa xapakTepucTuka 3aTyxaHus. ViamepseTcsa no4acToTHO

AmMnnuTyaHas xapakrepuctvka. OnpegensieTcs kak 3aBUCUMOCTb Pa3HOCTU YPOBHEN
AX N3MEPEHHOTIO 1 reHepaTopa OT YPOBHsI reHepaTopa, U3MEHSIOLLEroCs B 3aaHHbIX

npegenax
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M3mepeHusi no AByx4yacTtoTHOMY curHany (SIN2)

O603HaYeHne

Onuncanune

KayectBo,0b

[lokasaTtenb Ka4yecTBa. Onpenenﬂemﬂ aHaNniormM4YHoO TOMYy, Kak 3TO onncaHo gnd SIN

OTmeTKa COOTBET.

OTMeTKa COOTBETCTBUS BCEM 3aaHHbIM HOpMam

Yacrtortal,kly

YacTtoTa 1-1 coctaBnswLLen oByx4acToTHoro curHana (f1)

YacToTta2,kl'y,

YacTtoTa 2-11 cocTaBnsamLLEN ABYXHYACTOTHOro curHana (f2, f2>f1)

M3m.yacToThl, Iy,

V3meHeHne YyacToThbl B kaHane cBsA3u no ABYX4aCTOTHOMY CUrHany

YpoBeHb1,46m0

YpoBeHb 1-1 cocTaBnsoLen AByXHacTOTHOro curHana

YposeHb2,46M0

YpoBeHb 2-1 coCTaBnsAoLWeNn AByX4acTOTHOro curHana

CurHan,nbm0

YpoBeHb ABYX4aCTOTHOrO curHana

Wym,06mM0

ypOBeHb ulymMma B nosioce aHanumsa c nogasiieHnemMm gByx4actoTHOro curHana

CurH/wym,nb

3almLeHHoCTb OyX4aCTOTHOro curHasna - COoOTHoweHne CyMmmMapHOro ypoBHA
OBYX4aCTOTHOIO CUrHana n ypoBH4 LWyMa B Nosioce aHannsa ¢ nogasnieHnem
OBYX4aCTOTHOIO curHana

3aTyX3HVIe HESNTMHENHbIX UCKaXKeHU 3-ro nopsgka. OHpeneﬂﬂeTCﬂ KaK pa3HOCTb

A3,06 CEneKTUBHO M3MEPEHHbIX YPOBHEW: YPOBHSI ABYXYaCTOTHOrO CUrHana c yactotamu F1 n F2
W YpOBHS NpoayKTa Ha JactoTte (2xF1-F2)
KoadhpnumeHT HennHenHbIX nckaxxeHuin 3-ro nopsigka. OnpeaensieTcs OTHOLIEHNEM

K3,% [EeVCTBYIOLLMX 3HAYEHUIA CENEKTUBHO M3MEPEHHbBIX HAaNpsXkeHui Ha YactoTte (2xF1-F2) n

ABYX4aCTOTHOrO curHana c 4actotamm F1nF2

Cen.ypoBHu,a6m0

[dunarpamma cenekTMBHbIX YPOBHEN B AnanasoHe 4acToT

Cen.B3B.ypoBHU,A6M0

,El,marpamma CeNeKTUBHbIX B3BELUEHHbIX ypOBHeIZ B Anana3oHe 4acToT

Ocumnnorpamma

Ocumnnorpamma curHana

A21,56

3aTyxaHue 2-i cocTaBnsoLeln ABYX4aCTOTHOIO CUrHana OTHOCUTENbHO 1-1
cocTaBnsaoLLen
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M3amepeHnst no mHorodactoTHoMy curHany (MYC)

O603Ha4YeHne

OnuncaHune

KavecTBO,nB

[MokasaTtenb KayecTBa. OnpeuenﬂeTm dHaJiormM4Ho TOMy, Kak 31O onmcaHo ansd SIN

OTmMeTKa COOTBET.

OTmMeTKa COOTBETCTBUSI BCEM 3a[aHHbIM HOopMam

CurHan,nbm0

CymMmapHbIn ypoBeHb rapMoHrk MYC B nonoce aHanusa

Lym,a6mM0

CyMMapHbIi ypoBeHb LyMa B MoJioce aHanusa ¢ nogassieHMeM rapMoHuk MYC

CurH/wym,nb

3awmueHHocTs MYC B nonoce aHanusa paBHas cpegHemy apudmMeTnyeckomy
BblpaXeHHbIX B AB 3HayeHui 3awmiieHHocTM rapmoHrk MYC B nonoce aHanusa

CKopocCTb,kBUT/C

CKOpOCTHOM NoTeHUuan - BO3MOXHas CKOPOCTb NepeaAayn AaHHbIX B 3aAaHHOW nonoce
YacTOT aHanus3a ¢ y4eTOM BO3MOXHO 3aJaHHbIX OFPaHUYEHNA YaCTOTHbIX
XapaKkTepucTK HopMamMmu CBepXy (yAenbHasi CKOpoCTb nepeaayu, 3aTyxaHue) u HopMoMn
CHM3Y (3aLUMLLEHHOCTL)

Makc.3artyxaHve,nb

MakcrumanbHoe 3aTyxaHune rapmoHvkn MYC B nonoce aHanusa

Makc.3atyxaHue k'L

YacToTa rapmoHunkun MYC ¢ makcMmanbHbIM 3aTyxaHuem

ConpoTtunenue,Om

BxogHoe anekTpn4eckoe ConpoTUBNEHNE NOAKNIOYEHHON HArpys3Kku

C(1.02kI"),HD

OdhdekTnBHaA anekTpuyeckas eMKoCTb Ha Yactote 1.02kIMy

Tanmep,c

Tarimep oTcyeTa BpEMEHM aHanmsa cnyvyanHbIX coBbITUIA Npu namepeHusax no MUC

MwuH.Curv/wym,nb

MuHMManbHas 3awuiLeHHocTs rapmoHmkn MYC B nonoce aHanuaa; MUHUMarnbHO
JonyctTumoe 3HaveHve 3Toro napametpa - 'MuH.CurH/wym,nB\Hopma_cHuay' -
ncnonb3yeTcst Kak nopor aHanuaa npu cyete 'MuH.Curd/wym,cobbiTnin' n
'MuH.Curd/wym, %'

MuH.Curn/wym, kMY,

YacTtoTa rapmoHunkn MYC ¢ MMHUManNbHON 3aWMLLIEHHOCTLIO

MuH.Curn/wym,cobbiTuii

CuyeTuyrk haKkToB CHKEHMUSI MMHUMANbHOIrO COOTHOLLEHMWS 3aLLMLLIEHHOCTHN
'MuH.CurH/wym,nB' Huxe nopora 'MuH.Curd/wym,ab\Hopma_cHusy' Ha nHTepBane
aHanusa 'Tanmep,c'

MuH.Curn/wym,%

MpoueHT MHTepBanoB 06 bLEAVHEHUSI CO CHKEHMEM MUHUMANbHOIO 3HaYEHUs!
3awmweHHocTy 'MuH.Curd/wym,ab' Hmke nopora 'MuH.Curn/wym,gb\Hopma_cHusy'

AYX.nb YacToTHasa xapakTepucTmka 3atyxaHus
'BIN,mkc YacToTHas xapakTepucTuka rpynnoBOro BpeMEeHW NPOXOXKAEHNS
C/lW,pb YacToTHas xapakTepucTuka 3aLMLeHHOCTH (curHan/wym)
EuT YacToTHasa xapakTepucTvka yaenbHon ckopocTu nepeaayn. Onpenensercss YacTOTHOM
XapaKTepPUCTUKOM 3aLLMLLEHHOCTH; pasMepHocTb out/ly
R OM YacToTHasa xapakTepucTrka akTUBHOW COCTaBISAOLLEN NMOMHOIO CONPOTUBIIEHNS
’ NOAKIMIOYEHHOW Harpysku
X OMm YacToTHas xapakTepucTuka peakTUBHON COCTaBNSAOLLEN NOMHOIO CONPOTUBIIEHUS]
’ NOAKIIOYEHHOW Harpysku
Z,0m YacToTHas xapakTepucTvka MOAyrs MOMIHOrO CONPOTUBIEHMS NOAKMHOYEHHOW HarpysKku
®.rpan YacToTHas xapaktepucTuka ba3oBoro yrra Mexay HanpsbkeHMeM 1 TOKOM B
P NOAKINIOYEHHON Harpyske
YacToTHas xapakTepncTyka Rn3M — HOMUHanbHOE 3HaYeHne §
KHc, % KO3DPULMEHTE OTPAKEHNS: COMPOTUBIEHNST HArPy3Kn, K KOTOPOW
. . NOAKIOYEH U3MEPUTEND;
KHc=|R+jX-Ruam|/|R+jX+Rn3m|x100% A P ’ .
3a[aeTcs kak napameTp HacTPOMKM
YacToTHas xapakTepucTvka 3aTyxaHus N3MepuTens;
AHc,nb HecornacoBaHHOCTU: “cnonbayeTtca AN pacyeTa
AHc=20xlog10(|R+jX+Rusm|/|[R+jX-Ruam|) | koacbdmumeHTa n 3aTyxaHns oTpaxenms
C,H® YacToTHasa xapakTepucTvka apeKTMBHOM eMKOCTU NOAKMIOYEHHOW Harpysku

Cen.ypoBHu,a6m0

[varpammMa cenekTMBHbIX YPOBHEN B AManasoHe YacToT

Cen.B3B.ypoBHN,AEM0

,El,marpamma CeNeKTUBHbIX B3BELUEHHbIX ypOBHeI;I B Anana3oHe 4YacToT

Ocuumnnorpamma

Ocuunnorpamma curHana
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3artyxaHune(300«Mu),ab

Pabouee 3aTyxaHue Ha vyactoTe 300k

OnvHa(TT1-0.5mMm),m

OdpdbekTnBHAA grMHaA NIMHUK NO 3aTyxaHuo. PaccuntaHa no nsmepeHHoMy Ha
yacTtoTe 300kl 3aTyxaHuo ans ycrnoBHoro kabensa tuna Tl ¢ guameTpom
xun 0.5mMM, K0ahPUUMEHT 3aTyxaHMst KOTOPOro NPUHAT paBHbIM 9.906/km

ADSL_dn,kbut/c

CkopoctHoi noteHuman ADSL, downstream, +20.4dBm, 138...1104kHz,
max=8bit/bin, SNR-margin=6dB

ADSL_dn,%

OTHoLweHune ckopocTHoro noteHyuana ADSL_dn n Hopmbl ckopocTu.
Hopma(A4X, Momexun ETSI-B, B 10-napH.nyyke go 3 ADSL)

ADSL2_dn,kbuTt/c

CkopocTtHon noteHuman ADSL2, downstream, +20.4dBm, 138...1104kHz,
max=12bit/bin, SNR-margin=6dB

ADSL2_dn,%

OTHoLeHne ckopocTHOoro noteHuyuana ADSL2_dn n Hopmbl ckopocTu.
Hopma(A4X, Momexun ETSI-B, B 10-napH.nyyke go 3 ADSL2)

ADSL2p_dn,kbut/c

CkopocTtHon noteHuman ADSL2+, downstream, +20.4dBm, 138...2208kHz,
max=12bit/bin, SNR-margin=6dB

ADSL2p_dn,%

OTHoLeHne ckopocTHOro noteHuuana ADSL2+_dn n Hopmbl ckopocTu.
Hopma(A4X, Momexm ETSI-B, B 10-napH.nyyke go 3 ADSL2+)

ADSL_up,kbut/c

CkopocTtHor noteHuman ADSL, upstream, +12.5dBm, 26...138kHz,
max=6bit/bin, SNR-margin=6dB

ADSL_up,%

OTHoLeHMe CKOPOCTHOro nNoTeHunana ADSL_up n Hopmbl ckopocTu.
Hopma(AYX, Momexun ETSI-B, B 10-napH.ny4ke go 3 ADSL)

ADSL2_up,kbut/c

CkopocTtHon noteHuman ADSL2, upstream, +12.5dBm, 26...138kHz,
max=9bit/bin, SNR-margin=6dB

ADSL2_up,%

OTHoLleHMEe CKOPOCTHOro noTeHuuana ADSL2_up n Hopmbl ckopocTu.
Hopma(AYX, Momexun ETSI-B, B 10-napH.nyyke go 3 ADSL2)

ADSL2p_up,kbut/c

CkopocTtHomn noteHuman ADSL2+, upstream, +12.5dBm, 26...138kHz,
max=9bit/bin, SNR-margin=6dB

ADSL2p_up,%

OTHoLWeHMe CKOpPOCTHOro noTeHunana ADSL2+ _up n Hopmbl ckopocTu.
Hopma(A4X, Momexun ETSI-B, B 10-napH.nyyke go 3 ADSL2+

SHDSL,kbut/c

CkopocTtHou noteHuman SHDSL, 16-TCPAM, +13.5dBm, SNR-margin=6dB

SHDSL,%

OTHoLeHMe ckopocTHOro noteHumnana SHDSL_16-TCPAM n Hopmbl
ckopocTtu. Hopma(AYX, MNMomexm ETSI-B, B 10-napH.nyyke go 3 SHDSL)

SHDSL.bis,kbut/c

CkopocTtHou noteHuman SHDSL.bis, 32-TCPAM, +13.5dBm, SNR-margin=6dB

SHDSL.bis,%

OTHoLeHMe ckopocTHOro noteHumnana SHDSL_32-TCPAM n Hopmbl
ckopocTtu. Hopma(AYX, Momexm ETSI-B, B 10-napH.nyyke go 3 SHDSL)

ADSL4 _dn,kbuTt/c

CkopocTHoi noteHuman ADSL4, downstream, +20.4dBm, 138...4416kHz,
max=12bit/bin, SNR-margin=6dB

ADSL4_dn,%

OTHoweHune ckopocTHoro noteHumana ADSL4_dn n HopMmbl ckopocTw.
Hopma(dnvHa, OnameTtp, Nomexu ETSI-B, B 10-napH.ny4dke go 3 ADSL4)

ADSL4 _up,kbuTt/c

CkopocTHou noteHuman ADSL4, upstream, +12.5dBm, 26...138kHz,
max=9bit/bin, SNR-margin=6dB

ADSL4_up,%

OTHolweHune ckopocTHoro noteHumana ADSL4 _up n Hopmbl ckopocTu.
Hopma(OnuHa, QuameTp, MNomexu ETSI-B, B 10-napH.nyyke go 3 ADSL4)
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N3amepeHnsa no ncesgocnyyanHomy curHany (MCC)

O603Ha4YeHne

Onuncanne

KavecTBO,nB

[MokasaTtenb KayecTBa. Onpeuermemn dHaJiormM4Ho TOMy, Kak 31O onmcaHo ansd SIN

OTmMeTKa COOTBET.

OTmMeTKa COOTBETCTBUSI BCEM 3a[aHHbIM HOpMaMm

CurHan,nbm0

YpoBeHb nceBgocny4anHoro curHana

OtpaxeHuns,nbm0

CyMMapHbIi YPOBEHb OTPaXKEHUI

CurH/oTpaxeHusa,nb

3alUMLLIEHHOCTb NCEBAOCYHANHOrO CUrHana OT OTPaXeHUIN (CUrHan/oTpaxeHus)

Pedpnektorpamma,nbm0

PednekTorpaMmma ypoBHeln OTpaXXeHHbIX CUrHanoB

Pednekrorpamma,%

Pednektorpamma amMnnnTyn OoTpa*eHHbIX CUTHANoB OTHOCUTENIbHO aMNnnTybl
OCHOBHOIO curHana

Cen.ypoBHu,a6m0

[narpamma cenekTnBHbIX YPOBHEN B Anana3oHe YacToT

Cen.B3B.ypoBHU, A6M0

ﬂmarpamma CeJiIeKTUBHbIX B3BELUEHHbIX ypOBHeI7I B Anana3oHe 4acToT

Ocumnnorpamma

Ocuwnnnorpamma curHana

AYX,nb

YacToTHas xapakTepuctuka 3aTyXxaHus. OnpenenﬂeTCH KaK pa3HOCTb CMEKTPOB
OCHOBHOIO M OTPa)KeHHOro ot XX Ha KoHUe kabens curHanos

3agepx.O1p.XX,MKC

3agepKka curHana, oTpakeHHoro ot XX Ha yganeHHOM OKOHYaHUM

3atyxaHune(300kIu),0b

Pabouee 3aTyxaHue Ha vactoTe 300kl 4. PaccuntaHo no curHany oTpaxeHust oT
XX

OnunHallnHnn,m

OnuHa nuHWK No 3agepke oTpaxkeHWsl. PaccunTaHa no 3agepxke oTpaxeHus
oT XX 1 3a[4aHHO CKOPOCTW pacrnpoCTpaHeHUsi curHana

OnameTtpXXunbl,Mm

OnameTp xwnnbl. PacnosHaH kak Hanbonee nogxoaawmn onsa kabens ¢
NONMAITUNEHOBOW M30MNALMEN XU No 3aTtyxaHuto Ha Yyactote 300y 1 no
3agepxke oTpaxeHus ot XX. BeibpaH 13 psga 0.32, 0.4, 0.5, 0.64, 0.9, 1.2 mm

MoroH.3aTtyx(300k ),
AB/km

YactoTa 300kIMy. KoadppuumneHT 3aTyxaHusa. PaccuntaH no curHany otTpaxeHus
oT XX 1 ANNHE NIMHMM MO 3a4epKKe oTpaKeHust oT XX

MoroH.3aTyx(300kM),
%

YacTtota 300kl 4. OTHOCUTENBbHOE OTKMOHEHME KO3 dULMEHTa 3aTyXaHns OT
HOMWHana, onpeaeneHHoro no Anametpy xunbl: 0.32, 0.4, 0.5, 0.64, 0.9,
1.2 mm; 17.60, 12.9, 9.9, 7.23, 5.0, 4.4 nBb/km

MoroH.Conpot.,OM/km

lMoroHHoe conpoTuBreHne wnendga. PaccuntaHo no 3apaHee U3MepeHHOMY
COMPOTUBIEHUIO LWNenda 1 AnuHe N1MHUM No 3agepxke oTpaxeHusa ot XX

MoroH.ConpoT.,%

OTHOCUTENbHOE OTKITOHEHME MOrOHHOIO COMPOTUBNEHUS WNeida oT HoMMHana,
onpegerneHHoro no Auametpy xunel: 0.32, 0.4, 0.5, 0.64, 0.9, 1.2 mm; 432,
278, 180, 110, 56.8, 31.6 Om/km

MoroH.EmMkocTb,HO/KM

MoroHHas emkocTb. PaccuntaHa no 3apaHee namepeHHown Ha vyactote 1.02klMy
€MKOCTU W AJIMHE NIMHUK NO 3afepXxKe oTpaxeHus oT XX

MNoroH.EmkocTb, %

OTHOCUTENBHOE OTKIMOHEHME MOroOHHOWM eMKOCTU OT HoOMMHana 45 HO/km

ADSL_dn,kbuTt/c

CkopocTtHon noteHuman ADSL, downstream, +20.4dBm, 138...1104kHz,
max=8bit/bin, SNR-margin=6dB. PaccunTtaH no 3apaHee namepeHHOMY CNeKTpy
nomex n A4YX

ADSL_dn,%

OTHoweHune ckopocTHoro noteHumnana ADSL_dn 1 Hopmbl ckopocTu.
Hopma(dnvHa, OnameTtp, Nomexu ETSI-B, B 10-napH.nyyke go 3 ADSL)

ADSL2_dn,kbuTt/c

CkopoctHou noteHuman ADSL2, downstream, +20.4dBm, 138...1104kHz,
max=12bit/bin, SNR-margin=6dB. PaccuuTaH no 3apaHee n3amepeHHoMy
cnekTpy nomex n A4X

ADSL2_dn,%

OTHoweHune ckopocTHoro noteHumnana ADSL2_dn n Hopmbl ckopocTw.
Hopma(dnvHa, OnameTtp, Nomexun ETSI-B, B 10-napH.ny4ke go 3 ADSL2)

ADSL2p_dn,k6ut/c

CkopocTHou noteHuman ADSL2+, downstream, +20.4dBm, 138...2208kHz,
max=12bit/bin, SNR-margin=6dB. PaccunTtaH no 3apaHee n3amepeHHOMy
crnekTpy nomex n A4X

ADSL2p_dn,%

OTHolweHmne ckopocTHoro noteHumana ADSL2+_dn n Hopmbl ckopocTu.
Hopma(OnuHa, OuameTtp, Momexun ETSI-B, B 10-napH.nyyke go 3 ADSL2+)

ADSL_up,kbut/c

CkopocTtHon noteHuman ADSL, upstream, +12.5dBm, 26...138kHz,
max=6bit/bin, SNR-margin=6dB. Paccu1TaH no 3apaHee n3amMepeHHOMY CNeKTpy
nomex n A4X

ADSL_up,%

OTHoweHue ckopocTHoro noteHuyunana ADSL_up 1 Hopmbl ckopocTu.
Hopma(OnuHa, OuameTtp, Momexu ETSI-B, B 10-napH.nyyke go 3 ADSL)
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ADSL2_up,kbut/c

CkopocTtHon noteHuman ADSL2, upstream, +12.5dBm, 26...138kHz,
max=9bit/bin, SNR-margin=6dB. PaccuuTtaH no 3apaHee namepeHHOMY CNeKTpy
nomex n A4X

ADSL2_up,%

OTHoLleHne ckopocTHOro noteHuyuana ADSL2_up 1 Hopmbl ckopocTtu.
Hopma(OnvHa, OuameTp, MNomexm ETSI-B, B 10-napH.ny4vke go 3 ADSL2)

ADSL2p_up,kbut/c

CkopocTtHomn noteHuman ADSL2+, upstream, +12.5dBm), 26...138kHz,
max=9bit/bin, SNR-margin=6dB. Paccu1TaH no 3apaHee N3amMepeHHOMY CNeKTpy
nomex n A4X

ADSL2p_up,%

OTHowweHune ckopocTHoro noteHuyuana ADSL2+_up n Hopmbl ckopocTu.
Hopma(OnuHa, OuameTtp, NMomexun ETSI-B, B 10-napH.nyyke go 3 ADSL2+)

SHDSL,kbut/c

CkopocTtHon noteHuman SHDSL, 16-TCPAM, +13.5dBm, SNR-margin=6dB.
PaccuntaH no sapaHee naMmepeHHOMY cnekTpy nomex n A4X

SHDSL,%

OTHoweHune ckopocTHoro noteHumana SHDSL_16-TCPAM u Hopmbl ckopocTum.
Hopma(OnvHa, OuameTp, NMomexu ETSI-B, B 10-napH.nyyke go 3 SHDSL)

SHDSL.bis,kbut/c

CkopocTtHon noteHuman SHDSL.bis, 32-TCPAM, +13.5dBm, SNR-margin=6dB.
PaccuntaH no 3apaHee aMepeHHOMY cnekTpy nomex n A4X

SHDSL.bis,%

OTHoweHune ckopocTHoro noteHumana SHDSL_32-TCPAM u Hopmbl ckopocTu.
Hopma(dnvHa, OnameTtp, Momexu ETSI-B, B 10-napH.nyyke go 3 SHDSL)

ADSL4 _dn,kbuTt/c

CkopocTtHomn noteHuman ADSL4, downstream, +20.4dBm, 138...4416kHz,
max=12bit/bin, SNR-margin=6dB. PaccunTtaH no 3apaHee namepeHHoOMy
cnekTpy nomex n A4X

ADSL4_dn,%

OTHoweHne ckopocTHoro noteHuuana ADSL4_dn 1 Hopmbl ckopocTtu.
Hopma(dnvHa, OnameTtp, Nomexu ETSI-B, B 10-napH.ny4vke go 3 ADSL4)

ADSL4 _up,kbut/c

CkopocTtHon noteHuman ADSL4, upstream, +12.5dBm, 26...138kHz,
max=9bit/bin, SNR-margin=6dB. PaccunTtaH no 3apaHee namepeHHOMy CNeKTpy
nomex n A4X

ADSL4 _up,%

OTHoweHune ckopocTHoro noteHumana ADSL4_up n HopMmbl ckopocTw.
Hopma(dnvHa, Onametp, Nomexu ETSI-B, B 10-napH.nydke go 3 ADSL4)

M3mepeHnsi B OTCYTCTBUE N3MEPUTENBHOTO CUrHana, unm
npu Hepacno3HaBaHWW curHana, unu
npv NnapameTpuyeckor 6rokMpoBke pacrno3HaBaHus curHana (LUYM)

O603Ha4YeHne

OnwucaHve

KayecTtBo,0b

MokasaTtenb kavyecTBa. OnpegenseTcs aHanorM4yHo TOMy, Kak 3To onncaHo ansa SIN

OTMeTKa COOTBET.

OTMeTKa COOTBETCTBUSI BCEM 3aaHHbIM HOpMam

LWym,n5mO0

YpoBeHb LymMa (COOCTBEHHbIN LLIYM KaHarna CBA3M)

B3B.wym,n06m0

YpoBeHb B3BELLEHHOIO LWyma

Tanwmep,c

TaiiMep oTcyeTa BpeMeHM aHanmsa criydariHbIX COBbITUI NPU 3MEPEHUN Lyma

Makc.lLlym,a6m0

MakcrmanbHoe 3Ha4YeHne YpOoBHS LLyMa Ha MHTepBane 06beauHEHNs; MakCUManbHO
JonycTnumoe 3HayeHune atoro napametpa - 'Makc.lWlym,nbmMO\Hopma_ceepxy' -
ncrnonb3yeTcsi Kak nopor aHanuaa npv nogcyete 'Makc.llym,cobbitui' n 'Makc.Wym, %'

Makc.LLlym,cobbiTuii

CueTurk hakToB NPEBbILLEHNS MaKCMMarbHbIM 3HAa4YEHNEM YPOBHS LLyMa
'Makc.lym,nBmO' nopora 'Makc.lLym,ABEM0\\Hopma_cBepxy' Ha nHTepBane aHanusa
'Tanwmep,c'

Makc.lLUym, %

MpoueHT nHTepBanoB 06 bEAMHEHUS C NPEBbILLIEHNEM MAKCUMarnbHbIM 3HaYEeHEM
ypoBHs wyma 'Makc.lUym,n6m0' nopora 'Makc.lym,aB6mMO\\Hopma_ceepxy'

Cen.ypoBHu,a6m0

[vnarpamma cenekTBHbIX YPOBHEN B Anana3oHe 4acToT

Cen.B3B.ypoBHW,AEM0

[narpamma cenekTuBHbIX B3BELLEHHbIX ypOBHeIZ B AMana3oHe 4acToT

Ocumnnorpamma

OcuunnorpamMmma curHana ¢ BO3MOXHOCTbI HanoXeHUst Macku

dasorpamma(cen),abm0

CeneKTuBHbIN YPOBEHb Kak (PYHKUMSA dhasbl CUrHana OnopHOW 4acToThbl

dazorpamma(s3B),nbm0

B3BelUeHHbIN YypoBEHb Kak OYHKUMS dhasbl CUrHana onopHown 4acToThl
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MamepeHns B pexxvme C NoBbILLEHHbIM CnekTpanbHeIM paspelueHnem (CynepCen)

0O603Ha4YeHne

OnucaHne

KayectBo,0b6

[NokasaTtenb KavecTBa. Onpenenﬂemﬂ aHanorm4yHo ToMmy, Kak aTo onucaHo gns SIN

OTMmeTKa COOTBET.

OTmMeTKa COOTBETCTBUS BCEM 3aaHHbIM HOpMam

CenektuBHo,nbm0

[dnarpamma cenexkTMBHbIX YPOBHEN B AMana3oHe YacToT

CenektusHo B3B.,ABM0

,ﬂmarpamma CeNEeKTNBHbIX B3BELEHHbIX ypOBHeVI B Anana3oHe 4acTtoT

YactoTa,kl'L

YacToTa rapMoOHMYEeCKOro curHana

CwurHan,nbm0

TeKyLUMn ypOBEHb raPMOHUYECKOr0 CUrHana

3artyxaHue,nb 3aTyxaHue rapMOHMYECKOro curHana OTHOCUTENbHO 3a4aHHOro ONOPHOro
YPOBHS n3Meputensi
Wym,n6m0 YpoBeHb WyMa B NON0Ce aHanvsa c NnogaBneHmeM curHana (Lym ¢ TOHOM)

Bag..wym,n6mM0

YpoBeHb B3BELLEHHOTO LLyMa C NoAaBreHNeM curHana (B3BeLUeHHbIV Lym ¢
TOHOM)

Cwvrv/wym,nb

3allnLLEeHHOCTL curHana B Nofnoce aHanusa - COOTHOLIEHne YPOBHA
rapMOHMNYECKOro curHana n ypoBHsa LLymMa B NoJyioce aHanmsa c nogasrieHnem
CuUrHana

CurH/e3B.Wwuym,a0b

3alMLeHHOCTb cUrHana oT B3BeLUEHHbIX LLIYMOB - COOTHOLUEHNE YPOBHA
CuUrHana n ypoBHA B3BELWEHHOIO lWWymMa Cc nogaBjieHneEM cUrHana

AYX,nb YacToTHas xapakTepucTuka 3atyxaHus

R,0Om UYX aKTMBHOWM COCTaBMASOLLEN NOIHOIMO CONPOTMBAEHNS

X,0m YX peakTnBHOW COCTaBNSAOLIEN NONHOMO CONPOTUBIEHNS

Z,0m YX Mogyns NofHoro conpoTyBeHUs (MmnegaHca)

®,rpag YacToTHasa xapakrtepucTtuika (pasoBoro yrna mexay HanpskeHMem 1 TOKOM B
NOAKNIOYEHHOWN Harpyske

AHc,0b UX 3aTyxaHnsa HeCornacoBaHHOCTM C Harpy3Kon YNCIIEHHO paBHOW 3a4aHHOMY
COMpOTUBNEHNIO n3mepuTens Rusm
(AHc,0b=-20*log10(abs(R+jX-Ruam)/abs(R+jX+Ru3m)))

KHC,% UX koadhpuLmeHTa HecornacoBaHHOCTU C HArpy3KonW YNCIIEHHO PaBHON

3aJaHHOMY COMpOTMBIEHNIO n3Meputens Ruam
(KHe,%=abs(R+jX-Rusm)/abs(R+jX+Ru3am)*100%)

Conpotusnexne,Om

ConpoTrBNeHNe NOCTOSIHHOMY TOKY

C(1.02KTLy),HP

OddhekTnBHaAs anekTpmuyeckas eMKoCcTb Ha Yactote 1.02kIMy

C.,Ho® YacToTHasa xapakrtepuctmka adPeKTUBHOW 3NEKTPUYECKON EMKOCTU
NOAKMNIOYEHHOW HarpysKku
L,MKIH YacToTHasa xapaktepuctmka adPeKTUBHON MHOYKTUBHOCTH

NOAKITHYEHHON Harpys3ku

Cen.ypoBHu,nb6m0

[narpaMmma cenekTmBHbIX YPOBHEN B AMana3oHe YacToT

Cen.B3B.ypoBHu,A6M0

,El,marpamma CeNneKTMBHbIX B3BELLIEHHbIX ypOBHeVI B Anana3oHe 4acToT

a(f),ab/km

UX koadpduumueHTa 3atyxaHus

b(f),pag/km

YacToTHbIE XapaKkTePUCTUKN

UX koapbmumeHTa dasbl M3MEPAKTCA METOOM

nocnenoBaTesibHOro co3aaHuga

Ob64a3aTenbHO 3agaHue

v(f),m/MKC YX ckopocTu pacnpocTpaHeHust X0MocToro xoaa (XX) v
ZB(f),0Om UX moagynsa nmnegaHca KOPOTKOro 3ambikaHus (K3)
o(f),rpag UX thasbl uMnenarca Ha JanbHeMm KoHue kabens
Fuam,kly YacTtoTa, Ha KOTOpOit U3MepeHa eMKOCTb no XX Ha aanbHem
Cc(Fnam),HP/km MoroHHast eMKOCTb KOHLe kabens
R>x,OM/KMm MoroHHoe conpoTuBreHue Lneiida ‘ no K3 Ha ganbHeM KoHue kabens

M3BECTHOWN hnsnyeckomn
ONUHbI Kabensa

¢
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