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BCHI/I‘-IPIHy IOIJIOIICHUA B JIIOAAX, HAXOAAIIUXCA B

KOpHJOope, MOXHO OTIPEEIUTh pu TIOMOIIN
JOMOJHUTETBHOTO MHOXKHUTEIS Foy
Fien = exp[-Q2n/2) " p-1], (13)

T/ie BCTIOMOTaTeNbHbIN apaMeTp

—Eyen T &%en + (6OAO'qen)
p= 2

€qen - OTHOCHTEIIbHAS
MPOHUIAEMOCTD TEJ JIFO/ICH;
Ouex - YCIIBHAS IIPOBOIUMOCTH Tel soaeit, Cm/M.

Tak, 3Has NOIEpeYHBIE T'EOMETPHUYECKHE pPa3Mephl
KOPU/IOpa, a TaKKe BEIMYMHY IIOTOHHOTO OCJIabIeHHs
HOJIyYCHHYIO Ha  OCHOBaHHM  OKCIEPUMEHTAIHHOTO
uccrnenoBanus u3 Gopmyisl (12) moiayuaem BbIpakeHUE IS
<« GEKTUBHON yIETHHON MPOBOIMMOCTI

2,512

P = ey b2 [1— (/20)2]

b (AN
|:1+Za(%) ] ,CM/M, (15)

TA€ Oy - 3HAUYCHHE TOTOHHOTO OciiabieHus B ab/M,
HOJIy4eHHOE SKCIICPHMEHTAIIBHO;

a - IMpPUHA KOPUIOPA, M;

b - BeIicOTa KOpHIOPA, M.

B cBowo ouepenp, 3Has 3HaudeHHe <«PQEKTHBHOMN
YIETbHOW HMPOBOJMMOCTHY», MOXKHO PACCUHTATh BEIHUHUHY
MOTOHHOT'O OCNIA0JIEHHS B KOPHIOPE U3 BHIPIKCHUS

b AN
Qsyen = 12,512 1+ZE.(£> .

1/2

2
:{a3¢'l'b2-[1—(%> ]} ,aB/m. (16)

VYMHOXHB BEIHYUHY O, HA 3HAYCHUE JUIMHBI
KOpHIOpa, MOXXHO  HaWTH  BEJMYMHY  OclablieHus
PaZANOBOJIHBL

Taxum 00pa3oM, NpEeACTABICHHBII MaTepHall MOXET
OBITH TOJIE3CH CMCHHANNCTaM 3aHUMAIOIIMMCS BOIPOCAMU
TUTAHUPOBAHHS MOOHIIBHOM CBSI3U M KHOEpOE30MacHOCTH.

; (14)
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The weakening of the field in the corridors of the
building using a model of a rectangular waveguide

Based on the external similarity between a rectangular
waveguide and a building corridor, based on the waveguide
theory, expressions are obtained for calculating the
attenuation of the electromagnetic field in the
corridor,necessary for predicting the levels of the mobile
communication field and cybersecurity inside buildings.
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OBBEKT KOOPANHATAJNTAPUHU AHUKITOBYUA PAOUOMOHUTOPUHI
TU3IUMUHUHT ANTOPUTMWUHU ULLUINAB YUKULL

Ymby makoia pagdoMOHHTOPWHT JKapaCHWAarn KaOyn KWIyBYM aHTEHHA KypWIMAalapd MaBXyl TH3UMIIapaa Ha3opar
BaKTHHU KUcKapTupum Makcaguna “I16-23A Ba LPA 2-01M” aHTeHHaJTapHUHT THOPHI KOMOWHAIMSUTAHTAH TH3UMH HIILTA0
guKuITra 6arunuianrad. bynusr Hatmkacuaa 80 MIm nan 12,0 [T raga 6ynran yactoranap qHana3oHUHNA OMp BaKTHUHT Y3HIa,
BEpPTHKAJ Ba ropu3aHTai Kyonanumaa, xamaa 360 gapaka KeHITIMKAa Yrdan IMKOHUSTHHY Oepagura KypuiMa sipaTHIITaH.

Kanut cy3iap: paquoMOHTOPUHT, HHAYCTHPA PaANOXaaKUT, pauONIEKTPOH BOCUTAIAp, IOKOPH YacTOTaIM KypuiIMaap,

paaroHypJIaHUII MaHOAu.
Kupum

Keitunrn #winapaa paavo-curHajuiap  MabiIyMOTIIAp
OKMMHMHH  MaBXyl  HYHaNTHpWITaH  CHMCH3  ajloka
BOCHTaNapura MOCAIITHPHIITA HUMKOH SApaTyBIn
paguoCHTHAJUIADHH MOHHUTOPHHIVIAII  YCYIIAPWHH  HUIUIA0
YUKHUII, PaJdoaNoKa, JIOKAIus, TeneOOLIKapyB, HaBHIaIlWs,
TENeMEeTpHs, CHMCH3 ajJoKa TEXHOJIOTHsANap, paKamin

TeNIeBHICHHE OOBEKTIApUHM AaHUKJIANl Ba TaHHO OJHIIIA
QITOPUTMIIAPH Ba KypHIMANApUHM HIUIad dukwm Oyimda
WIMHH TaAKUKOTIAp YTKa3WIraH XaMzaa eTapiy Japaxkana
Ha3apuii Ba amMaluii HaTIDKajdap OJNMHTaH. YmOy iyHammmma
KyMJIamaH, XOpWKHH omumiapgaH T.¢.1., Tpodeccop
IO.H.Kucenes, t.¢.n. mnpodeccop B.U.Cudopos, T.¢.x1.
npodeccop C.B.Ilopmues, C.A.Bakun, b.I.Tenexusii,
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B.B.BacuineBckuii Ba Oomkamap Mamxypaupiaap. bynman
tamkapy, S.L.Findholt, E.C. White, R. Gonsales, R. Woods
(AKLI), K. Blatter (I'epmanus), S. Winkler (Tomanaums), K
Talukder =~ (Mumms), B.B.Ilonmosckmii,  A.B.Komsgenko
(Ykpauna), K. Lees (Opannust), M. Adler (Benmuxo6puranus),
J.Okumura, E.Ohmori, M.Hata (SImoxust) Ba OomKajapHHHT
UIuIapuaa Kypuo aukuiran(S).

XKaxoHHMHT Oup KaTop MamilakaTiapaa, KyMiaTaH
T'epmanus, Snonus, AKIL, byrok bpuranusa, ®pannus,
Wramus, benrus, Ucnanus, Benapus, Xutoi, Ba Poccusana
pPaJUOMOHUTOPUHTHA KOMIUIEKC TH3UMHUAA OOBEKTIIapHU
TAQHUO ONWII Ba aHWKJIAII YCY/UIapH, TEXHOJIOTHS Ba TEXHUK
BOCHTAIApUHMA  WOUIa0  YHMKWINTa  Karta  9BTHOOP
KapaTuiaMoxaa[3].

Va6exucrornna, T.JI.Pamxa6os, J.A.Abnymnaes, 1O.C.
Carnymnaes, T.I. Paxumos, I.®.I'a63aminos, JI.H.JIukuHOB,
B.ATIybenxo, A.A.XamukoB, A.A.AOnynazuzos, III.3.
Tamxubaes Ba A.A.Hurmanos, l.ITynatos, b.H.Paxumosnap
Ba YIApHUHT LIOTHUPATAPU PAJUOMOHHUTOPHHT  CIIEKTpai
XapaKTepPUCTHKATApH  OOBEKTIIAPMHM TaHHO OJNMII  Ba
AQHUKJIAIIHUHT MaTeMaTHK MOJEIUIApH, alIrOpUTMIAapH Ba
KypWJIMallapuHH UIDTA0 YUKHUIITa KaTTa X|ucca Kymranmap[7].

Xo3upru KyHIa XaM, BepTHKal Ba TOpH3aHTal
HyHanuImgary HOKOHYHMM Ba pyxcaT OTWITaH 4acToTra
JHama3oHNapuia TapKadaéIraH pagroCUTHAIUIAPHN aHUKMAII
Ba TONHIIHM peal BaKIJa MOHHUTOPHHIVIAII, HHIYCTHPAT
paguoXalakUTIapHA aHWKJIAMl KalTa WIIAMml YCYIJIapH Ba
KypWIMaJapiHU HWIDIa0 YHMKWITa OaFuIIAHTaH —HIMHUIL
W3JIQHUIUIAD YPTaHWIMOKAA.

Acocuii Kucm

Wnmuii  TagKMKOT HWIIMAA acocaH  PajHodIEKTPOH
BOCHTANap Ba IOKOpH YacTOTaIN KypHJIMaJap
pamuoHYpIaHUII MaHOaW HYHATWIIMHA Xamja >KOWIaIraH
VpHUHHM aHUKJIANIaH wuOoparT OYIraHiurd y4yH acocaH
MKKHTAa Xap XWJI 9acTOTa JUANO30HU/A UIUIOBYM aHTCHHAIap
TaHJIAHTaH.

80 MI't nan 1000 MI'1; raya quamna3oH yactotaaa (Kadyi
KWINII Y9yH CHTHAJUIAPHM) YITYOB MILIapHU OIHO GOpyBUH
JIITA-2-01M Ttypnmaru noronepuonuk anteHHa xamua 1 [T
naH 12 I'Tn raya pnamasoH 4acrorana (KaOyn KWIHII Y4yH
CHUTHAJUIADHU) YI4OB HWOUIApHU onub Oopyeum [16-23A
Typlard pynop aHTeHHajap KyJulaHwiraH [§].

AHTeHHanmapiaH  KaOyn — KUJIMHAETTaH  CUTHAJUIap
KYIIWIAII TYTYHH (y3eJ CYMMHpPOBaHHE)Ia OHPIIAIITHPIIAIN
Ba KyIIyBYM OJoKra y3aTwiaau. YmoOy Onokna Xap HKkaiga
aHTeHHaJaH kenaérrad curHamiap 80 MI'mman 12000 MI'n
raya OyiraH xonaraa Kapop KaOyn Kuinii(ONOK perieHHe)
y4yH OOIIKapyB GJIOKUTa F000pUIIaIH.

Yoy 6mokaa 41BT, 27B, 3,5A kyBBarra sra 6ynran J[-
38T pBurarenun Eppammuna, paauoONepaTop AaBTOMAaTHK
paBMIIA, MEXaHWK KydYHHH Ba BakTHHM capduamaii,
AQHTEHHAJIAPHUHT TOPU30HTAN KM BEPTUKAJ YPHATUINTA KOIUP
MEXaHWK TH3MM XaM &pAamM4yl KOHCTPYKTOp cHudarnma
aHTeHHa  KypWIMajJapuHH BepTUKad &K  TOPHU30HTAI
KyTOJIQaHHUII XOJIaTHra YTKa3HLl y4yH Kapop Kalya KWIHHAIM.
Kapop kalyn KWIMIIHMHT sfHa OMp Makcaau aHTEHHaJapHU
¢=3600 KeHMIMKIa aHTEHHaHWHT HyHanum Oyp4yaruHu
6omkapum yayH JIKB-3 CC-405 nsuraremn Kymianuiras (1-
pacm).

[lyHuHr y4yH pajMO’JIEKTPOH BOCUTAJIap €KU IOKOPU
YacToTaNnyd  KypWJIMAaJapHUHT  paJUOHYpIaHHII  MaHOau
WYHAIMIIMHE Ba YPHUHM AHHUKIAIIAA Kapop KaOyd KHUTHII
KypPHJIMAaCHHHUHT aHTEHHAJIapHUHT BEpPTUKaJ KM TOPH30HTAI
KyTOnmanumm xamaa 3600 mapaka KCHIIMKIA aHTCHHAHWHT
HyHamm Oyp4yarnHy OOmKapyB OJOKH Xall KHIaIH.

BomkapyB ONOKM ¥3 WIIMHN OXHPHTa eTrasrad, yIdoB
KypwiMacura CcurHia 1obopwiagn. CurHamHE — aHUKIa0
TONWIra4, arapia oJeKkTp MauOam crabunm Oynranca,
crannmoHap UMS-100 ymgoB acGoOmpman, arapia dIeKTp
MaHOaM YuraH €KW 3ax@pa dJIEKTp MaHOaM XaM HInIamai
Typrad Oynran xonaraa, Mooun PR-100 ymuoB Kypuimanapn
OpKaJIM CHTHAJI CaTX!U Ba KyWIAHHII MaiIOHH YTdaHa i,

UMS 100 crammonap yirdoB ac6o6u Epaamuna éku PR-
100 mo6wit ymaoB ac606u Epaamuna kadyn kuauHaraH 80 MI't
nad 12 I'T'n raya Quaro30H 4acTOTaJa CUTHAJUIAPHHU CaTXU
nbMkB/M Oupnvkaa Y140B HInTapHU 06 GOpHIany.

2-pacMpa BomkapyB ONOKMHMHI WAl aJTOPUTMHU
yn3Macu kentupwirad. CHrHan HyHanIuIIM AuarpaMMacHHU
AHMKJIAp yIyH Xap MKKajla aHTeHHA KypHJIMAcH BEPTHKAI EKU
TOPU30HTAI KyTOJIaHUII OPKAJIK aHUKJIaHAAN.

ByHuHT yuyH Kapop KaOyn KWIHII adTrOpHUTMH Kepakin
KyTOnmaHuII (BepTHKal €KW TOPH3OHTAI)HU TaHIad oOad.
Arapna Tanna0 oJNMHraH KyTOJaHHUINAA CUTHAT aHWKJIaHMaca,
TH3uM  MaurtacuHH 3600 ra afimaHTUPYBYM MEXaHHM3M
épramMnza KepakiM CHUTHAJ aHUKJIAHTYHTa Kajap aHTEeHHalIap
yHrra éxku yanra Oypunaau. Arapaa IKB-3 CC-405 nBuraren
KypunMacu épramuia TH3uM Mautacu 3600ra aiimaHTHpryHTa
Kajap CHUTHaJ Xap MKKajda aHTEHHAJa XaM aHUKIaHMaca, y
Xonarja Kapop KaOysl KMIUII aITOPUTMH OOIUIAHFUY HyKTara
xabap OepuO, KyTONaHWIIHM Y3rapTUPHINTa HINOpa KHJIaIH.
Ymby xomarma /I-38T nBurarenn Epmammaa KyTOJMaHUII
(BepTHKaN €KUM TOPU3OHTAI) XOJIATH Y3rapTHPHIIAIH.

2-pacMpa bBomrkapyB ONOKMHMHI MIDIAll aarOpUTMHU
ym3Macu kentupwirad. CHrHan iyHanmuIM aparpaMMacHHU
AQHUKJIAp YYyH Xap WKKaja aHTeHHa KypHJIMAacH BEPTHKAJ EKU
TOPU30HTAN KyTOJaHUII OPKAJIM aHUKJIAHAIH.

ByHUHT yuyH Kapop KaOy/n KWIHII aJrOpUTMH Kepakiu
KyTOnaHum (BepTHKall €KW TOPU30HTAI)HH TaHIad OJajH.
Arapyia TaH1a0 ONMHraH KyTOJaHWIIAa CUTHANl aHWKJIaHMaca,
TH3uM  MadytacuHu 3600 ra aimaHTHPYBYM MeEXaHU3M
épaaMuzia Kepakiyd CUTHaJI aHUKJIAHTYHIa KaJgap aHTEHHajap
yHrra éxku yanra Oypunaau. Arapaa JIKB-3 CC-405 nBuraren
Kypuimacu €paaMuia TH3uM mMadtacu 3600ra aitnaHTHpryHra
KaJap CHTHaJl Xap HMKKaja aHTeHHaJa XaM aHWKJIaHmaca, y
XoJar/a Kapop KaOysl KNI aJITOPUTMH OOIITaHFMY HyKTara
xabap Oepn0, KyTONAHWIIHM Y3rapTHPHINTa HIIOpa KWJIaIH.
Ymby xomarma J{-38T nBurarenn éEpmammaa KyTONaHUII
(BepTHKAN KM TOPU3OHTAI) XOJIATH Y3rapTHPHIAIH.

Amanuérna Y1uoB KOMILIEKC (pynopiu Ba
JIOTONIEPHONK)  aHTEHHAHW  MaiiJOHHMHT  KyWIAQHHII
apakaCHHU Yadamaa Kyuiaétud, mapamerpiapaa ce3mapin
(dapkan anuknmaHnu. bymap acocam FM pammo, pakamum
TeNeBUACHHE Ba MOOHMJI aOKa CIIEKTPOTpaMMallapHHU
ymaampa  ymapHEHT  QapKiIapH  aHMK =~ Ba  paBIIaH
TACBUPJIAHTAHJIUTHHU KYPHUITHIMHA3 MyMKHH.

WNnutab  ywkmiraH KoMIUIEKC  YmdoB  (pymop  Ba
JIOTAallepHOANK) aHTEHHAJNApDHM aMaiuga Kymiad, MalmoH
KyWIaHT aHJIIKIIapH nmapaMeTpiapy YITdaHIaHINTHA,
mTaTamy aHTEHHalap OWiaH opanukia OWp KaHYa (apk
OOpIJIUTH AaHUKIIAH/H.
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1- pacm. KypuimMaHUHT HIIUTAII anrOpHTMH
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2- pacM. bomkapyB OIOKHHUHT HIIUIAII aJITOPUTMHU

ToMOHHAAaH wnuiad ywmkmwiran UMS100  ymaos
TapkuOWra KHUPYBYM HIILTA0 YHWKWITAaH AHTCHHAIM TH3UM Ba

1 xangBanga [epmanusauar Rohde&Schwarz kommanuscn — mrariM aHTeHHaNap EpAaMua OJNHMHTAH YIIYOB HaTIXalaph

acbo0u  KeNTHPHITaH.

1- xanBan
DJIeKTP MaliIOHHHUHT KYWIAHTAHJINTH YJIY0BH HATHKAJIAPH
Nuna® ynkuinrad aHTeHHaTH [ItaTnu aHTeHHanap
TU3UM €pJamMHJIa YIuyaHraH épramuzia yadyaHran Papku
KyWIaHUII MailIOHHHIHT KyWIaHHII MaifJOHUHIHT % nma
Ne ‘lactora, MI'n chaTXI/I (nbMkB/m) chaTXI/I (nbmxB/m)
(TH3UMHHHT TypJIapH)
Beprukan/ropusoHTan Beprukan/ropu3oHTan
XoJyataa XoJyataa
TOPU3OHTAIIN
1. 100,5 (pammocranims FM) 87,0 80,0 8.8
2. 101,0 (pammocranims FM) 95,2 84,1 13.1
3. |554 (craumaptaunr Teneysarrua DVB, 31TBK) 78,4 70,0 14.7
4. | 569 (cranmaptaunr Tenaexabapu DVB, 33TBK) 79,1/74,0 74,0/68,3 12.3
465,850 (cTaHmapTHUHT MOOHJT alTOKacH
5. CDMA450 95,5 90,5 3.7
6. [872,500 (cranmapraunr mobun agokacu LTE800) 99,8 85,4 6.9
7. |886,5 (crangapraunr Mobwm atokacu GSM900) 103,7 91,7 11.6
8. | 946 (crangapraunr Mooun anokacu GSM900) 101,7 88,4 10.3
1877,4 LTE (cTanmapTHUHT MOOWIT ajloKacu
9. GSM1800) 101,3 75,0 351
V1uoB HaTWKamapu TaXJAMIM UIYHH — KYPCATaIMKH, 11.6% HM TaIIKUI KWTAaN.

nnurab YMKWITaH aHTeHHAJIap TU3UMU Ba IITATIHM aHTEHHAIap Omu6 Oopwiran YiIdoB HaTIKadapu Oyiinda >HIH,
épmaMuaa oNMHraH Taxawuiap ¢dapka 5 abmkB/m man 26 CIIEKTpOrpaMMaia aHuK KypcaTaMu3.
nbMkB/M Hu, éxu 8.8% nan 35,1% rayasu TamkwiI KWIagu. 460-470 MTI'y nuanasongard uinyu dacroraga, CDMA

Macanas:
-465,850 MTI'tt yactotamaru dapk 5 n1bmkB/m ék

HU TaIIKUJ KAJIAIH7;
-100,5 MI'y wacroramaru ¢apk7 nbmkB/M Hu éku 8.8% Opamukaaru ¢apk 8,3 1bMKB/M HU TaIKuI KIIIH.
HU TAIIKWJ KAJIAIH;

-886,500 MI'ry wacroranaru ¢apk 12.0 tbmMxB/m

450 craHmapTHIard pakamiad YsUIM ajJoKa KaHaJUITApHUHT
u 3.7% KOJUTH OYJIMHUIIM OPKAIN TapKaTHII CUTHAJUIAPH YITIOBHIA,
ymaos mmmmapuy UMS 100 mpuéMHMTHAa aManra OIIMPHIIH.

HU €K
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LY m®Em el

dBuVim lapkep 4658564 MHz 81,3 dBpV/im

PesXiti CKaHUpoBaHA

WHz

4-pacM. Kommiekc aHTeHHa CrieKTporpaMMacu

XyJioca

PalMOMOHUTOPUHTHUHT ~ KOMIUIEKCIM THU3UMU  peall
BakT/Aa Yn4a€TraH WKKUTA YIYOBIM aHTEHHa acocamia
SpaTWIraH TOPHU30HTAI Ba BEPTHKAN KyTOJNaHWII OWJIaH
aHTEHHAJM KOMIUIEKCHH wndonanaiinyu. bupuHun aHTeHHAIN
mocimama 80-1300 MI'p nwana3oHHH, MKKUHYHA aHTEHHAIH
Mocnama 1000-12000 MI'n  nuanazonnm, >xymnanan 80 nan
12000 MI'u raya 6ynraH paguo 4acTOTaNIM CIEKTP YIYOBUHU
amanra omupagd. Takiud — KWIMHTaH  ycyuilap Ba
QITOPUTMIIAD PAJAMO CHUTHALUIAPHU TAHMII Ba aAHHUKIIAII
TE3JIUTMHU  OIIMPHINTa Ba VYTKA3WIl pPajuo YacTOTAIIU
noJjiocanu Oomkapuira Epaam Gepaiu.
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OBJECT COORDINATES

This article is devoted to the development of combined
hybrid antenna systems “P6-23A and LPA 2-01M” with the
aim of reducing monitoring time in radio monitoring systems.
As the result of the research were created radio monitoring
device that allows measurements to be carried out
simultaneously in the frequency range from 80 MHz to 12.0
GHz with horizontal and vertical polarization as well as at a
latitude of 360 degrees.
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RAQAMLI SIGNALLARNI UZATISH TIZIMLARINING SAMARADORLIGI TADQIQOTI

Ushbu maqgolada ragamli signallarni uzatish tizimlarining samaradorligi tadgiqoti tahlil gilingan. Ragamli aloga
tizimlarida foydalaniladigan turli signallarning spektral va energetik samaradorligi masalalari yoritilgan. Chastotalar
spektridan foydalanish samaradorligini hamda ragamli signal energetik samaradorligini baholash ko‘rib chigilgan.
Tahlillar asosida u yoki bu ko‘rsatkichlarga ega signallardan foydalanish afzalligi to‘g risida xulosalar keltirilgan.

Tayanch iboralar: signal, energiya, modulyatsiya, spektr, spektral samaradorlik,
samaradorlik, potensial samaradorlik, axborot uzatish tezligi.

Kirish

Ragamli aloga tizimi spektridan, ya’ni chastotalar

polosasidan foydalanish samardorligi quyidagicha aniglanadi:

7 =Ry /ARy, 1)
bunda, R, — axborot uzatish tezligi, bit/s; AF,, —aloga
kanalining signal o‘tkazish chastotalari polosasi.

Spektral samaradorlik aloga kanalining 1 Hz polosasi
orqali sekundiga o‘tkazilishi mumkin bo‘lgan bitlar soni, ya’ni
bit/sek bilan o‘Ichanadi (baholanadi).

Real sharoitlarda aloga kanali uchun ajratilgan
chastotalar polosasi AF,, dan turli sabablarga ko‘ra to‘liq
foydalanilmaydi, shuning wuchun texnik ko‘rsatkichlari
bo‘yicha yuqori ko‘rsatkichlarga ega bo‘lgan aloqa tizimi
ushbu chastotalar polosasidan (spektridan) foydalanish
ko‘rsatkichi bo‘yicha talab darajasida samarali bo‘lmaydi.
Bundan tashqgari aloga tizimida spektrdan samarali foydalanish
mezoniga aniglik Kiritish uchun Naykvist mezoni asosida

aniglanadigan polosa AFy va spektr o‘rovchisi shaklini

baholovchi koeffitsiyent & ni e’tiborga olish kerak, chunki

a koeffitsiyenti amalda foydalaniladigan chastotalar polosasi

(signal spektri) AF Naykvist mezoni asosida talab etiladigan
polosa AFy dan ganchalik kengligini bildiradi [1]:

AFe = ARy (1+@). )

Xuddi  shuningdek  ragamli  aloga tizimlarida

foydalaniladigan modulyatsiya turlari uchun real (haqigiy)
spektral samaradorlik 77 quyidagi ifoda orgali aniglanadi:

Ry _ Ry
AFe AR (+a)’
Fagat yagona ideal holatda, aloga kanaliga ajratilgan

chastotalar polosasidan to‘liq foydalanilganda samaradorlik
ko‘rsatkichlari 77 va y giymatlari bir-biriga mos keladi, ya’ni

n =Yy bo‘ladi.

n= ®

chastotalar polosasi, energetik

Shuningdek har bir foydalaniladigan modulyatsiya
usulining AR, = AFg va @ =0 giymatlariga mos keluvchi
spektrdan samarali foydalanish eng yuqgori — potensial
mezonini  kiritish ham magsadga muvofiq hisoblanadi.
Chastotalar spektridan foydalanish potensial samaradorligini
quyidagicha aniglaymiz:

Ry
=—. 4
70 AF, 4)
Ushbu (4) ifodadan
Y .
n=—"—yoki yo=n(+a) (5
(1+a)
ekanligini bilib olamiz.
Asosiy gism
Chastotalar spektridan foydalanish samaradorligini
baholash
Bizga ma’lumki, ko‘p holat (pozitsiya)li ragamli

modulyatsiya turidan foydalanilganda axborot uzatish tezligi
quyidagi ifoda yordamida aniglanadi:

R, =log,(M)-R;, 6)
bunda, M —  ragamli modulyatsiya  natijasida
shakllantiriladigan signallardagi elementar simvollar soni; R;
— ragamli signal ogimi simvollarining uzatilish tezligi.

Naykvist mezoni asosida ajratilgan chastotalar polosasi
orgali signallar uzatish eng yuqori (maksimal) tezligi quyidagi
ifoda orgali aniglanadi:

R, = AR, (1+ ). (7
Natijada, AF, =AFg  bo‘lgandagi  chastotalar
polosasidan foydalanish samaradorligi

n=10g,(M)/(1+a) ®)
ga teng bo‘ladi.

(8) bog‘liglikdan ko‘rinadiki, spektral samaradorlikni
oshirish uchun, modulyatsiya karrali soni log,(M) ni
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