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1) NapameTpbi Moaynsuuu ®opmynsi

1.1) ButpeuTt ®opmyna (af

<Dopmyna
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OuenuTb chopmyny [

1.2) ButpeinT ¢ ucnonb3oBaHuem 6uToBOM AnNuTenbHocTu ®opmyna (af

dopmyna
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R
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= 27775
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1.3) BuTtpenT chbnbTpPa NPUNOAHATOrO KOCMHYCa C 3aAaHHbIM NepuoaomM BpeMmeHu dopmyna @

dopmyna

Mpumep ¢ Eannnupl

142.8571kb/s

OuenuTb chopmyny [

1.4) ButpeinT cbMnsTpa NPUNOAHATOrO KOCUMHYCa ¢ ucnornb3oBaHuemM dakTopa cnaga ®opmyna

e

dopmyna Mpumep ¢ Eannnupl

142.8533kb/s =

2-107.14xb/s

1+ 0.5

OuenuTb chopmyny [

1.5) 3aTyxaHue npu 3agaHHOM HanpsikeHuu 2 curHanoB dopmyna (]

V2
dB =20-| logl0{ —
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Mpumep ¢ EanHuLbl
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OuenuTs chopmyny [

1.6) 3aTyxaHue c y4yeTomM MOLLHOCTH 2 curHanoB ®opmyna (af

Py
dB =10-( logl0f —
Py
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-10.888448 = 10- <10g10(

Mpumep ¢ EanHnubl

14.67w
180w

OueHuTb chopmyny [
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1.7) KonnyectBO 06pas3uoB Popmyna (af

dopmyna Mpumep ¢ EanHnupl QIS eI

4 = 20.002kh

1.9) OTHOLWEHMe curHan wym Popmyna B

(o
Mpumep ¢ EanHnubl OueHuTs dhopmyny [
(o

d>op|v|yna Mpumep ¢ EAnHMLBI OuieHnTb hopmyny

SNR = (6_02. Nres) +1.76 13.8 = (6.02- 0.0021 ) + 1.76

1.10) Pa3mep wara kBaHToBaHua ®opmyna @

<Dopmyna Mpumep ¢ EanHMLbI SHCHMIBILODNYILY, (o]
Vmax - Vmin
A=
Ny

1.11) Yactora guckpertusauum Hanksncra ®opmyna B

dopmyna Mpumep ¢ EanHULbI SCHHIBIODNYILY @
- 0.3kHz = 2 0.15kHz

2) MeTtoabl moaynsauun ®opmynbi

2.1) BepositTHocTHasi owun6ka BPSK ans dovnsTpa npunogHAaToro kocuHyca ®opmyna @

<Dopmyna Mpumep ¢ EguHuubl Ouenurs hopuyny (&
05 ( 1 > ; 1.2e-11;
1 & S =|=z]-erfc _—
eppsK = <5> -erfc No 2 10

2.2) BeposTHocTb own6ku DPSK ®opmyna @

OuenuTb chopmyny [

CDopmyna

1 (%)
eppsk = {5 )€

Mpumep ¢ EgnHunubl

- 1)+
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2.3) Bpems cumBona ®opmyna (af

®opmyna Mpumep ¢ EanHMLLI OueHunTb chopmyny (3

4000045 = o0/

9000kb

2.4) KoachduumeHT cnaga dopmyna (af
BW gk - 0y 05 = < 33.75kHz - 16) _1
«= - r | 1 360kb/s
2.5) Nepuop BpemeHn curHana ®opmyna B

dopmyna

1+ 0.5

70002us = ———
2-107.14xv/s

2.6) Nepuop BbIGOpkU Popmyna B

Mpumep ¢ EaunHnupl OuennTs opmyny (@

3333.3333ps =

2.7) Nonoca nponyckaHusi ounsTpa NPUNOAHATOro KocuHyca ®opmyna @

Mpuviep o Eantmuios ELLL IR opha b

1+ 05
2-7us

107.1429kb/s =

2.8) NMponyckHas cnoco6HocTb ASK ¢ y4yeToM ckopocTu nepeaaym AaHHbIX Popmyna @

dopmyria Mpumep ¢ EAnHMLbI OueHuTs chopmyny [
360kb/s
R _
33.75kHz = (1+05) - | ——
BWpsk = (1+ ) - o iz = ) ( T >

2.9) NponyckHas cnoco6HocTb FSK Popmyna @

[ opwyna | OuenuTb chopmyny [

BWgsk = R+ (1+ ) + (2-AF)

I'Ipmwlep ¢ Eaunnubi

545.98kHz = 360kb/s - (14 0.5) + (2 2.99kHz )
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2.10) NMponyckHas cnocobHocTb MHoroypoBHeBoro PSK ®opmyna (a1

Sl
BW R —1 ta 340.7021 360 —1 +05
=R- . kHz = Kkb/s -
MPSK TogZ (L) z at1e)

2.11) NMponyckHas cnocobHOoCcTb MHOoroypoBHeBon FSK ®opmyna (af

®op|v|yna OueHuTb chopmyny [

BWypsg = R- (1+a) + (2-4f- (L-1))

Mpumep ¢ EguHnupl

551.96kHz = 360kb/s - (14 0.5) + (2-2.99k1z - (3-1))

2.12) CkopocTb nepenayum ®opmyna B

OuenuTb chopmyny [

dopmyna Mpumep ¢ EguHunupl

360kb/s

22.51{bps =
16

2.13) Teopema BbIGopku ®opmyna @

Mpumep ¢ EanHuub OueHmTb chopmyny [
0.306kHz = 2+ 0.153kHz

2.14) 3dhdhekTMBHOCTL NoNockl NnponyckaHus B uudpoBon cBsasu dopmyna @

OuenuTs chopmyny [

Mpumep ¢ EanHnubl
360kb/s

9 =

40xHz
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https://www.formuladen.com/ru/%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%BF%D0%BE%D0%BB%D0%BE%D1%81%D1%8B-%D0%BF%D1%80%D0%BE%D0%BF%D1%83%D1%81%D0%BA%D0%B0%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B8-%D1%81%D0%B2%D1%8F%D0%B7%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-1931
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

NepemMeHHble, UICNONb3yeMble B
cnucke LUudpoBas cBsasb ®opmynbi
Bbllle

KoHcTaHTbI, (pyHKLMU N n3MepeHus,
ucnonb3yemble B cnucke Lindposas

cBA3b Popmynbl Bbiwe

. BitDepth Butosas rny6una

« BW TMonoca nponyckanus curhana (Kurozepu)

« BW gk MponyckHas crioco6HocTs ASK
(Kurnozepu)

« BWggk Monoca vactor FSK (Kurozepu)

« BWygsk Monoca nponyckaHus
MHoroypoBHeBol FSK (Kumozepy)

« BWypsk MponyckHas crnoco6HocTs
MHoroypoBHeBoro PSK (Kurozepuy)

. dB 3aryxanue (Jeyu6en)

« epgpsk BeposatHocTb owmnbkn BPSK

» eppsk BeposTHOCTb ownbkn DPSK

. fb [Monoca nponyckaHus unsTpa NPUNOLHATOro
kocuHyca (Kumnobum e cekyHOy)

o fy MakcumansHas yactota (Kunozepu)

o F,, Yacrora curHana coobuienus (Kunozepu)

. fS YacToTa anckpeTtunsauum (Kunoesepu)

« L Konuuectso yposHen

« N Butbl, nepenasaemslie Ha cumson (Kuiso6um)

« Ng NnotHocTk Wwyma

« Ny Konnyectso 6ut

Ny, Konunuecteo ypoBHeii kBaHTOBaHMs!

. Nres Paspewenune AL (kunobum)

« Ng Konunyectso o6pastioB

« P4 MowHocts 1 (Bamm)

« Py Cuna 2 (Bamm)

« I CkopocTb nepefayn aaHHbix (Kunobum e
CeKyHAy)

« R Butpent (Kuno6um e cekyHdy)

. Rs ButpenT dmnbTpa NpMnogHATOro KocMHyca
(Kunobum & cekyHAy)

« S 3dhdeKTMBHOCTL NOMNOCkI NPOMyCKaHUs

« SNR OtHolieHue curHan wym

- © formuladen.com

KOHCTaHTa(bl): e,
2.71828182845904523536028747135266249
rnocmosiHHass Hedinupa

®yHkumm: erfe, erfc(Number)

@yHKyus1 owuboK onpedernsemcsi Kak uHmezparn
HopMaribHo20 pacrpedeneHust om 0 00 X,
macwmabuposaHHbIl maK, 4mo erf(x=) = +1.
BOmo yenas ¢hyHKyuS, onpedeneHHas O5si
8eUECMBEHHbIX U KOMITIEKCHbIX YUCENT.
®yHkumm: log10, log10(Number)

JecssmuyHbili noeapughm, makxe useecmHbil Kak
no2apugbm rno ocHosaHuro 10 unu decssmuyHbIl
nozapucghm, npedcmasnsgem cobou
mMamemMamu4ecKyr hyHKUUK, 0bpamHyto
9KCrOHeHUuanbHoU hyHKYUU.

®dyHkumm: log2, log2(Number)

[eouyHnbili noeapucpm (unu nosapuchm ro
OCHOBaHUK 2) — 3MO cmerneHb, 8 KOMOpPYH
Heobxo0uMo 8038ecmu 4ucso 2, 4mobhbi
rony4ums 3HadyeHue n.

®dyHkumm: sqrt, sqrt(Number)

QyHKyUS u3ernedyeHusi KeadpamHo20 KOPHS —
3mo hyHKYUS, Komopasi npuHUMaem Ha 8x00
HeompuyamerbHOe HYUC/Io U 8o3spawyaem
K8adpamHbil KOPpeHb U3 3a0aHHO020 8XOOHO20
yucna.

M3amepeHue: Bpems in MyukpocekyHaa (Us)
Bpewmsi lNpeobpaszosaHue eQUHUL, USMEPEHUS @
MamepeHnue: QHeprus in xoynb (J)

OHepaus NpeobpaszosaHue eduHUL, UBMEPEHUS
@

MamepeHue: Cuna in Batt (W)

Cuna lNpeobpasosaHue eduHUL UBMePEHUS @

N3amepenue: YacTota in Kunorepy, (kHz)
Hacmoma lNpeobpasosaHue eOUHUL, UBMePeHUs
@

M3amepeHune: XpaHunuiie gaHHbIX in KWnoout
(kb)

XpaHunuuwe daHHbIx [MpeobpazosaHue eQuHUY,
uamepeHusi @

M3mepeHune: ObMeH AaHHbIMUY in Kunobut B
cekyHay (kbps)
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https://www.unitsconverters.com/ru/%D0%92%D1%80%D0%B5%D0%BC%D1%8F-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-5
https://www.unitsconverters.com/ru/%D0%92%D1%80%D0%B5%D0%BC%D1%8F-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-5
https://www.unitsconverters.com/ru/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-15
https://www.unitsconverters.com/ru/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-15
https://www.unitsconverters.com/ru/%D0%A1%D0%B8%D0%BB%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-18
https://www.unitsconverters.com/ru/%D0%A1%D0%B8%D0%BB%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-18
https://www.unitsconverters.com/ru/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-22
https://www.unitsconverters.com/ru/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-22
https://www.unitsconverters.com/ru/%D0%A5%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5-%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D1%85-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-24
https://www.unitsconverters.com/ru/%D0%A5%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5-%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D1%85-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-24
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

T Nepuon BpemeHn curHana (MUKpocekyHoa)

Tb ButoBas AnuTenbHOCTb (MUKPOCEKYyHOa)
Ts Mepwopg BeIGOpKN (MUKpOceKkyHOa)

Tsyb Bpems cuMBona (MUKpocekyHOa)
Vnax MakcumanbsHoe HanpskeHue (80s16m)
Vmin MyHUManbHoe HanpsbkeHue (80/16m)

V1 Hanpsikenue 1 (8osibm)

V2 HanpsikeHue 2 (8orbm)

o KoadppmumeHT cnaga

A Pasmep wara ksaHTOBaHWA (80/16M)
Af Pasnunua B vactote (Kunozepu)

€p OHeprua Ha 6uTt ([Ixoyrib)

&g OHeprus Ha cumeon ([xoyrib)

. © formuladen.com

ObmeH OaHHbIMU [MpeobpazosaHue eOuHUY,
usmMepeHus @

M3amepeHmne: AneKkTpruyeckui noTreHyman in
BoneT (V)

Anekmpuyeckutl nomeHyuan lNpeobpasosaHue

e0uHUY, usmMepeHusi @

MamepeHue: 3Byk in deuunben (dB)

3syk lNpeobpasosaHue eduHUL UMePEHUS B
M3amepeHue: MponyckHaa cnocoGHOCTb in
Knno6wut B cekyHay (kb/s)

lMponyckHas criocobHocmsb [Mpeobpa3osaHue

e0UHUY, U3MepeHUsI @
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https://www.unitsconverters.com/ru/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD-%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%BC%D0%B8-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-25
https://www.unitsconverters.com/ru/%D0%9E%D0%B1%D0%BC%D0%B5%D0%BD-%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%BC%D0%B8-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-25
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-58
https://www.unitsconverters.com/ru/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B8-%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-58
https://www.unitsconverters.com/ru/%D0%97%D0%B2%D1%83%D0%BA-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-83
https://www.unitsconverters.com/ru/%D0%97%D0%B2%D1%83%D0%BA-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-83
https://www.unitsconverters.com/ru/%D0%9F%D1%80%D0%BE%D0%BF%D1%83%D1%81%D0%BA%D0%BD%D0%B0%D1%8F-%D0%A1%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-94
https://www.unitsconverters.com/ru/%D0%9F%D1%80%D0%BE%D0%BF%D1%83%D1%81%D0%BA%D0%BD%D0%B0%D1%8F-%D0%A1%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D1%8C-%D0%9A%D0%BE%D0%BD%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D0%B8/Measurement-94
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

3arpy3ute gpyrue PDF-dannbl BaxHbin QneKkTpoHuKa

e BaxHbIn LlndpoBas cBA3b e BaxHbin P® MukpoanekTpoHuka
Popmyrnbl (af Popmynbl (af

e BaxHbin BcTpoeHHas cuctema e BaxHbIi TeneBU3MOHHAA UHXeHepus
dopmynbl (af dopmynbl (a1

e BaxHbI Teopusi HcpopmaLmm n
koaupoBaHue ®opmynbi

Monpo6yiTe HalWKW YHUKaNbHble BU3yanbHble KanbKynAaTopbI

o WA NpouentHoe nsmenenve @ . @ HOK aByx uucen [

E7] Npasunbhas ppo6n @

Moxanywncta, NOOEJIMTECH atum PDF-cbannom c temn,
KOMY OH HY>XeH!

AtoT PDF-chann MOXHO ckayaTb Ha 3TUX A3bIKax

English Spanish French German Russian ltalian Portuguese Polish Dutch
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https://www.formuladen.com/ru/%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-543
https://www.formuladen.com/ru/%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%B0%D1%8F-%D1%81%D0%B2%D1%8F%D0%B7%D1%8C-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-543
https://www.formuladen.com/ru/%D0%B2%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3529
https://www.formuladen.com/ru/%D0%B2%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F-%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3529
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F-%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D0%B8-%D0%BA%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-9008
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F-%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%B8-%D0%B8-%D0%BA%D0%BE%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-9008
https://www.formuladen.com/ru/%D1%80%D1%84-%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3532
https://www.formuladen.com/ru/%D1%80%D1%84-%D0%BC%D0%B8%D0%BA%D1%80%D0%BE%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3532
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3016
https://www.formuladen.com/ru/%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D1%8B/FormulaList-3016
https://www.visualpercentagecalculator.com/ru/%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5-%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5/Perc-16
https://www.visualpercentagecalculator.com/ru/%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D0%B5-%D0%B8%D0%B7%D0%BC%D0%B5%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5/Perc-16
https://www.visualfractioncalculator.com/ru/%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D0%B4%D1%80%D0%BE%D0%B1%D1%8C-%D1%81%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5/frac-9
https://www.visualfractioncalculator.com/ru/%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F-%D0%B4%D1%80%D0%BE%D0%B1%D1%8C-%D1%81%D0%BB%D0%BE%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5/frac-9
https://www.lcmhcfcalculator.com/ru/%D0%BD%D0%BE%D0%BA-%D0%B4%D0%B2%D0%B0-%D1%87%D0%B8%D1%81%D0%BB%D0%B0-%D0%BF%D0%BE-%D0%BF%D1%80%D0%B0%D0%B8%D0%BC-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%81-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC-%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%BE-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2/lcmhcf-1
https://www.lcmhcfcalculator.com/ru/%D0%BD%D0%BE%D0%BA-%D0%B4%D0%B2%D0%B0-%D1%87%D0%B8%D1%81%D0%BB%D0%B0-%D0%BF%D0%BE-%D0%BF%D1%80%D0%B0%D0%B8%D0%BC-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F-%D1%81-%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%D0%BC-%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%BE-%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/543/List-of-Important-Digital-communication-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/543/Lista-de-Importante-Comunicacion-digital-F%c3%b3rmulas.PDF
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