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IIpakTHuyeckoe 3ansiTue Ne 2

TEMA: UICCJIEJOBAHUE MOJIEJIEN ITPEJJCKA3AHMS YPOBHS
CUT'HAJIA C PACYHETOM OHEPI'ETUYECKUX ITAPAMETPOB

[enb paboOTHI:

1. 3akpenuTh TEOPETUYECKHUE 3HAHUS IO MOJEIISIM MPEICKA3aHUS MOIIIHOCTH
IIPUHAMAEMOTO CUTHAIA.

2. 3y4nTh METOMKY U MOJYYUTh NPAKTUUECKNE HABBIKU 10
UCCIIEIOBAHUIO BO3MOXKHOCTEU IPUMEHEHUS JaHHBIX MOJCIICH.

3. [IpuBHTH HABBIKM MO SKCILTyaTaluy MH(POPMALIMOHHBIX TEXHOJIOTHI,
CBSA3aHHBIX C IPUMEHEHUEM KOMITBIOTEPOB IIPU IIPOBEICHNUN PACUETOB.

1. OCHOBHBIE TOJIOKEHUS 10 TEXHUKE 0€30IMACHOCTH

B nmpubopax u ycCTpoHCTBax, WCHOJIB3YEMbIX B JaOOpAaTOPHOI
YCTaHOBKE, UMEIOTCSI BBICOKHME HAIpPSDKEHUs, OmmacHble il ku3HHU. [losTomy B
Mpollecce BBIMOJHEHUS PAOOThl  CTYNEHTHI JOJDKHBI COOJIIOAATh  BBICOKYIO
JTUCIUTIIMHY Ha 3aHSITHH, TOYHO, YETKO W CBOCBPEMCHHO BBITIONHATH BCE
TpeOOBaHUsI MpenoiaBaTes U PpaOOTHUKOB J1a00PaATOPHHU.

Bo wm30exanne mopaxeHUs SACKTPUYCCKUM TOKOM TPU BBIMOJTHECHUHU
1a00paTopHOI pabOTHI 3aMpeniaeTcs:

- CaMOCTOATEIBHO BKIIOYATh aliapaTypy;

- W3BIEKaTh M BCKPHIBaTh OJIOKM JIAOOPATOPHBIX YCTAaHOBOK M
U3MEPUTETHHBIX TPUOOPOB;

- 3aMEHSTh TMPEAOXPAHUTENN B OJIOKAX U MU3MEPUTENBHBIX MPUOOpax MpH
BKJIFOUEHHOM amnmnaparype;

- TMpUKacaThCs pPyKaMH WU KaKUMHU-JIUOO mpeaMeramu (OTBEpTKaMH,
OTOJICHHBIMU KOHIIAMHU TPOBOJOB U T.M.) K 3aKMMaM W THE3/laM JIabopaTOpHOM
YCTAaHOBKU U U3MEPUTEIBHBIX TPUOOPOB.

B cnyuae mopaskeHust SJIEKTPUIECKUM TOKOM HeMeAJIeHHO:

- BBIKJIIOYNTH HAMNPSOKCHWE CETH, OCBOOOAWTH IMOCTPAIABIICTO OT
TOKOHECYIIUX IeTel, 00eCreuynB COOCTBEHHYIO O€30MMaCHOCTh;
- TOJIOKHUTH PYKOBOJUTEIIO 3aHIATHIA O CITYIUBIIEMCS;
- 0Ka3aTh MOCTPAIABIIEMY MEIUIIMHCKYIO TTOMOIII.

2. DKemyaTanoOHHbIe BOMPOCHI

1. [Tepen BKIIOYCHHEM KOMIIBIOTEPA HEOOXOMMO IIPOBECTH UX BHEIITHHUI
OCMOTp M TIOJITOTOBKY K paboTe, 00paTB BHUMaHUE HA HAIMYWE UX 3a3€MJICHUS.

2. Ilpm mnpoBeneHHMHM HCCIECIOBAaHHN  HEOOXOAMMO  COOIOIATh
MOCJICIOBATEILHOCTh ~ BBIMIOJHEHUSI  OMEpaIluii, YKa3aHHBIX B  HACTOSIIEM
PYKOBOJICTBE.



3. IHoaAroToBKa K BHINOJHEHHIO JIA0OPAaTOPHOH padoThI

Jlo mpuxona B 1a00paTOpHIO HEOOXOAMMO:
1. IloBTOPUTH NPUHLMIIBI HOCTPOEHUS MOJIENEN MTpeICKa3aHUsI MOITHOCTH.
2. O3HaKOMMTBCSI C ONHMCAaHMEM JIAOOpaTOpHOM pPalOTHI, 3aJaHUEM U
HOPSZIKOM €€ BBIIIOJTHEHHUS.
3. VACHUTB UAECIO0 NPEACTOSAIIMX B pabOTE UCCIETOBAHUIM.
4. IloaroroButs O1aHK OTUETA.
S. OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.

4. KpaTKne CBE€ACHUA U3 TEOPUH

4.1. O01mHe moJ0KeHus

B cucremax paauocCBsI3U NAIBHOCTh PAJAMOTOPU30HTA 3aBUCUT OT BBICOT
noaBeca aHTeHH. Kak mpaBuio, Beicota aHTeHHbI bC (7 5C) COCTaBIAET NECATKU -
COTHU METpPOB, BbIcOTa aHTEHHbI MC - HECKOJIbKO MeTpoB. B 3TOM ciyuae
JaabHOCTh paauoropu3onta <d,=25km; 35 km; 50 kM nipu hgc= 50; 100; 200 m.
B ropoackux ycioBHsX 3[aHUS MPAKTUYECKH HUCKIIOYAIOT BO3MOKHOCTH MPSMOM
BuaAMMOCTH Mexay aHTeHHaMu bC m MC u MOIIHOCTh MNPHUHSATOrO CHUTHAJIA
OKa3bIBAETCSI 3HAYUTENIbHO HUXKE, YeM B CBOOOJHOM MpOCTpaHCTBE. B cpennem,
JOTIOJIHUTENIbHOE OciabieHue B ropoje Ha uvactore f= 900 MI'1 cocraisieT
20...30 n1b pu npoTskeHHocTH Tpacchl R =1 ... 10 kM. 310 ociiabiieHne BBI3BAHO
B OCHOBHOM OTpPa@XEHUEM U PACCEIHHUEM OHHEPIMM CHUTHAJIa Ha KPYMHBIX
cTpoeHusix. IIpuHUMAaeMblii CUTHaJI HMEET MHOTOJYYEBYIO CTPYKTYpy H
MOJIBEP>KEH TIIYOOKUM 3aMHUPAHUSIM

CymiectByer OOJbIIIOE YHCIO MOJAENEH JUIsi TPOTHO3UPOBAHUS YPOBHS
panuocurnana B CIIP.

Penped MecTHOCTH CYIIECTBEHHO BJIMSET Ha YPOBEHb CHUTHaja. V3BeCTHBI
JIBA OCHOBHBIX METOJla JJIisl y4e€Ta €ro BIUSHHS: JIETEPMHUHUPOBAHHBIA H
craTuctudyeckuid. [lepBbIii MO3BOJIAET paccUUTaTh MHOXHUTEIh OCIA0JICHUS T10
KOHKpETHOMY Tpodmito nposiera. OH IpUMEHHUM, JJIsl TUHUN CBSI3H 1O cXeMe "OT
NyHKTa K NOYyHKTY', Hampumep, PPJI. B srtoM cnydae MennaHHoe 3Ha4YeHHE
MOIITHOCTH CHUTHaJIa B TOYKE MpHEMa - 3TO TO, KOTOPOE MPEBBINIACTCS B TEUCHUE
50% Bpemenu HabOmoAeHU (HanpuMep, Mecsitia). B coToBbIX cuctemax, rjae bC
JOJDKHA  O0eCleuuTh CBSI3b HA TEPPUTOPUM  COTHI, YACTO MPUMEHSIOT
CTaTUCTUYECKUN METOJI, MPU KOTOPOM MapaMmeTphl pesibeda (BbICOTa MPESATCTBUM,
ux ¢opmMa U B3aMMHOE PACIOJOKEHHE, HAKJIOH MECTHOCTH M T.II.) CUHMTAIOTCS
CIIy4allHBIMH BEJIWYMHAMU. XapakTep peibeda MECTHOCTH B COTE OICHHUBAIOT
napaMeTpaMH, yCpeIHEHHBIMU HA y4acTKaX TPACChl MPOTSIKEHHOCTHIO S... 10 kM.

Bre16op sHepreTuueckux MmapaMeTpoB B COTOBBIX CHUCTEMax pPaJHOCBSI3U
JOJDKEH O00ecCreuuTh YBEpEeHHBIM MpueM B 30He oOcmyxkuBaHusi bC. B Toukax
mpremMa Ha TPaHUIE COThl YPOBEHb CHUTHala OyneT pa3iudaThCsi BCIEACTBUE
HEOJIMHAKOBOTO BIUSHUSA 3aCTPOUKH U penibeda MecTHOCTH. [103TOMy B COTOBBIX



cUcTeMax paJiMOCBsI3H MyTEM YCPEAHEHUS O JIByM MapaMeTpaM: Mo BPEMEHU U MO
MECTOMOJIOKEHUIO ([0 YHUCIY TOYEK MpHUEMA) ONPENENsoT YCPEIHEHHYIO
MeauaHHyo MomHocTh curHana (YMMC). YMMC - sTo Takoe 3Ha4eHHe, KOTOpOoe
npesbimaeTca B TeueHue 50 % Bpemenu mecsiua U B 50% Touyek mpuema,
HaxOoJSIINXCS Ha pacCTOosiHMU R oT nepenaronieil ctaHuuu.

4.2. Moaeab Oxamypbl

Mogenb sl KBa3UIJIAJIKOM MECTHOCTH. Tpacca MPOTSKEHHOCTHIO B HeE-
CKOJIBKO KHJIOMETPOB, Ha KOTOPOUM CpeAHsisi BHICOTAa HEPOBHOCTEW HE IMPEBBIIIACT
20 M onpeneneHa B mojenu Okamypsbl kak "kBazuriankas". B moaenu Oxamypsl
NPUHATHI 0a30Bble 3Ha4YeHUs BHICOTHI aHTEHHBI MC hyc=3 M u 3ddexTuBHON
BbICOTHI aHTeHHBI BC h5=200 M, npuueM MOCIEIHsIS ONPEEseTcs, KaK BhICOTA
HaJ CpPEJIHMM YpPOBHEM KBAa3UIUIAJKOW MOBEPXHOCTH. YpoBeHb YMMC mis
KBa3UTJIaIKOM MECTHOCTHU:

Py (R)=po(fsR)=A, (f,R)+H (hy,R)+ H (hye, f) (1)

rae R - IpOTsSKEHHOCTh TPACChl;

f - pabouas yacTora,

Po(fy R) - ypOBEHb MOIIIHOCTH CUTHaja B TOYKE MpHEMa MPU pacmpocTpa-
HEHUU B CBOOOJIHOM IPOCTPAHCTBE;

A,(f,R) - IONOJHUTEIbLHOE OCIa0JIEeHHE CHUrHaja B ropoje (MeIuaHHOE
3HAYEHUE) OMPEEIICHHOE ISl KBAa3UTIaJKOT0 TOPOJICKOro pailoHa npu h,,=3 M b
1 hgc=200 m;

H(hge, R) - xoadduumeHt «BbicoTa - ycuieHue aHTeHHbl bCy», yum-
TBIBAIOIIWM, YTO BhIcOTa aHTeHHBI bC MokeT oTnmuarbes oT 3HaueHus 200 M;

H (hyc f) - xoadduument "Beicota - ycuineHue aHTeHHbl MC", y4uTbI-
BAIOILIMI BJIMSIHUE peallbHOM BBICOTHI aHTeHHbI MC. Bce Ha3BaHHbBIE BEJIMYHHBI
MpECTaBIICHbI B TUTEpPAType B BUJIEC TPadUKOB.

JlononHuTenbHOE OcnabiieHne curHaiga B roponae Ay(f, R) mpencTaBieHo B
Buje GyHKIMU aprymeHTa f, mpu mnapamerpe R. s mocTtpoeHusi Takux 3a-
BUCHMOCTEH PEKOMEHIYEM BOCIIOJIb30BATHCS Ta0I. 1

Ta6mmma 1
Js MI'n A, (f,R), nb npu
R=lkm |5km 10xMm 20xm 30xMm 40xm 50xMm 100xm
100 15 22 25 28 31 35 38 51
1000 20 27 30 33 37 41 46 61
3000 25 34 35 40 44 48 54 70

Bnusinne BeicoThl anTeHHbl BC 3aBucut ot paccrostnuga mexay MC u bC u
MPAKTUYECKN HE 3aBUCUT OT 4acToThl B Auanaszone 200... 2000 MI'n. IIpu R <= 10
KM MOIIHOCTh NMPUHUMAEMOTO CHUTHAJIA U3MEHSETCS MPOMOPLMOHATIBHO KBaJpaTy
BBICOTHI aHTEHHBI, a MpU R >= 30 kM - nponoprmoHanbHO KyOy BBICOTHI, TaK YTO:

H (hy,R) =201g(hy, /200), npu R < 10 ku; (2,2)



H(hEC,R) = 3Olg(hECm/2()O), npu R > 30 k™ ; (2,0)

rae hye, - BeicoTa anHTeHHBI bC B MeTpax.

ITo popmynam (2,a) u (2,0) BEIUKCIAIOT 3HaYeHUS KO3 duIimeHTa "BricoTa -
ycunenue anteHHbl BC" pu R =710 kM u R - 30 KM, ¥ CTPOST BCIOMOTATEJIbHBIN
rpaduk, sl onpeneneHuss 3Toro KodgGUIMEeHTa Npyu IpYruxX 3HaYeHUsx R, He
MPEBBIIAIOIINX JAJTbHOCTh paauoropusonta. I[lpm R>dpr curHam Ha Bxojze
NpUEeMHUKA ompeaenseT AudpakiUOHHAS COCTABISIONIAS SJIEKTPOMArHUTHOTO
nosist. [Ipu aToM noabem anterHsl BC noBbIIaeT ypoBEHb CUTHAIA.

Brusaue BeicoThl anTeHHB MC HE 3aBHCHT OT NMPOTSHKEHHOCTH TPACCHI, TIO-
CKOJIbKY OTH aHTEHHBI PACIIOJIOKEHBI HIDKE YPOBHS TOPOJCKON 3aCTPONKH, a MPHU
hyc < 3 M OHO OJMHAKOBO Ha BCEX YACTOTaX M HE 3aBHCHUT OT XapakTepa
3actpoiiku. Koad¢uiment "Boicota - ycmnenue anteHHsl MC"

H (hye, f)=101g( Ay, /3) 3)

rae hycn- BeicoTa anteHHB MC B MeTpax.
[Ipu ycranoBke anteHHsl MC Bbimie 3 M 3HadeHUE KO3PPUIIMEHTA

H (hMC, f ) CTAHOBHMTCSl 3aBUCHMBIM OT Xapakrtepa 3acTpoiiku. s cpemmero

ropoga 3TOT KOB(i)(bI/I]_II/IGHT 3aBUCHUT OT 4YaCTOTHI. HJ'ISI CpCaAHUX I'OpOoaOB IIPpH
hMCm>3)

H (hye, f)=201g(hyq,,/3). npu =400 MI'y (4)
H (hye, f)=301g(hy,/3). npu 2000 MI 'y (5)

OH He 3aBUCHUT OT YacTOThI I KpynHbIX ropoaoB Ilpu /hyc,<3 Ha Bcex
yacToTax npuMmenuma gopmyna (3).

PeasibHbIE TpaCCBhL.

Mopnens Okamypbl MO3BOJIAET Il MECTHOCTH, KOTOpash HE OTHOCUTCS K
KBa3WUIJIaIKOM, IMMyTeM BBEJEHUS MOMpPaBOYHBIX KO3 duimenToB B Gopmymry (1)
pacCUMTHIBATh OKHMJIAEMbIH YPOBEHb MEJAMAHHOW MOIIHOCTH CHTHAjla C Y4ETOM
XapaKTepa MECTHOCTH:

Puz (R) = Pu (R) + K0+ Ky + Kpq + Kyy (6)
rae
K70 - nonpaBo4HbIi KOA(GUIUEHT 1711 TPUTOPOJHOM 30HBI U OTKPBITOM
MECTHOCTH;
K7y - mnomnpaBouHbld  Kod(pduimeHT "mis 3eMHOM MOBEPXHOCTU €
HaAKJIOHOM";

K731~ monipaBouHBIN KO3 UITUEHT I y9acTKa ""3eMisi-mope",

K.7x - monpaBo4HBIA KOADPHUITUEHT I XOIMHUCTOM MECTHOCTH.

B nipuropoHoit 30He MOTepU CUTHAJIA IPH PACIIPOCTPAHCHUN MEHBIIE, YeM
B TOPOJE, TIOCKOJIBKY B HEM HHMKE 31aHUS M MEHbIIIE NpenaTcTBuil. Kak ycraHoBHII
Oxamypa, 3TH TIOTEPU YMEHBIIAIOTCA C POCTOM YacTOTHI, WK KO3 unueHt Ko
pacrer.

Ero 3HaueHus MOXHO ONIpeNeuTh U3 Ta0l. 2



Tabmuma 2

fs MI'n 400 1000
Kzo, nb nyis mpuropoIHOM 30HbI 8 10
KZO, nb B OTKPBITBIX MECTHOCTSX 24 30

[Tox "3eMHOIl NMOBEPXHOCTHIO C HAKIOHOM 'TOAPA3yMEBAIOT TPACCHI, Ha
KOTOPBIX penbed TUIaBHO MOHMXKAETCS (MM MOBBIMIAETCS) Ha PACCTOSHUU 5 KM U
oonee. Jlnmsa Hee ompenensitoT cpeaHuid yron HakiaoHa Y (puc. 1, a). Yrox
CUMTAETCsl OTpHULATEIbHBIM, ecii MC pacrnosio’keHa Ha HIDKHEM Yy4YacTKE TPACCHI.
(puc. 1, 0). B sTOoM ciayyae HYXHO YYHMTHIBATH JOIOJIHUTENIbHBIE MOTEPU
MOIITHOCTH CUTHAJa MPH PacIpoCTpaHeHHH. (puc. 2).

MC

Puc.1

MennanHas MOIIHOCTh CHUTHAJIa BO3pacTaeT, €CIU Tpacca IEepPeceKaeT
BOAHYIO MOBEepXHOCTh. Koo duuuent Kz3y, 3aBucut ot otHomenus b= r/R, (puc.
3), rae ry - NpOTsHKEHHOCTh Tpacchl Haj Bogou. KpuBas 1 Ha puc. 3 mis ciyyas,
KOI'/Ia BOJHAsI MOBEPXHOCTh OJIMKE K MPUEMHOM CTAHLIMHU, 2 - K MEepPeIatoleH.

LY o™ 1.R>60xMm
20 2 R>30rMm
. 23 R<10kM T P
10 — [l B— 1 15
..:_'_..--__"'""'
0 3 —___1__,..-?'&: 3 10 ,14’
] 4/_ 1 /
-10 > 5 == /A‘
1 Y 12 b
20 .10 0 10 20 wpan © 02 04 06 0810
Puc.2 Puc.3

[Ipu pacmpocTpaHeHMHM CHUTHaAja HaJ XOJMHCTOM ITOBEPXHOCTBIO IOTEPH
pacnpoCTpaHEHHUs] YBEIUYMBAIOTCS TIO CPAaBHEHUIO CO CIydaeM KBa3WTJIAJIKOU
MecTHOCTH 3HaueHue Kyx 3aBUCHUT OT dh - cpegHel BBICOTBI HEPOBHOCTEM,
KOTOpasi MOXET OBITH OIpeiesieHa Mo puc. 4,a Kak pa3HOCTh MEXKIy BhICOTaMu h
(90%) u  h (10%). 3aeck h (90%), h (10%) -3T0 3Ha4YEHUS BHICOT MECTHOCTH Ha
Tpacce MPOTSHKEHHOCThIO OKoJio 10 kM, mpewimaeMbie B 90% u 10% Touex



npousIsi COOTBETCTBEHHO.

k 55 [
10% e £\ -10 AN
dh \ ( \5 20 AN
il m— 30 S dh
100 1000mM
Puc.4,a Puc.4,6

Ha puc. 4.0 xkpuBast 1 coorBercTByeT ciiy4yato, kornma MC HaxoauTcs y
BEpLIMHBI XOJIMA, KpuBas 3 - y OCHOBaHMS, a KpuBasg 2 COOTBETCTBYET
IPOMEKYTOUHOMY TIOJOKEHHUIO M HCIONBb3YyeTCs B pacuerax. 3HayeHus dh
onpenenstor no tadn. 3 [Ipu dh>20 M cienyeT yYuThIBaTh BIUSHUE XOJIMHUCTOCTH,
TaK KaK HapyIIaeTcCsl yCIOBUE KBA3UIJIaIKOM MECTHOCTH.

Tab6aunia 3
Tun MecTHOCTH dh, m T MeCTHOCTH dh, m
1. Cnerka xonmucras paauda 20...40 4. I'opsl 150 ...300
2. XonMucrasi paBHUHA 40 ...80  [5. Beicokue ropHble MacCHUBbI 300...700
3. Xonambl 80...150 6. OueHb BrICOKHE rOpHBIE MaccuBbl [cBbIIIE 700

JlononHuTeNbHBIE (PAKTOPbI, KOTOPHIE MOTYT BIIMATh Ha 3HAUYEHUE YPOBHS
CUTHajla B KOHKPETHBIX CUTYallUAX - 3TO OPUEHTALUsl YJIHIl U OJIM30CTh JIECHBIX
MaCCHUBOB.

Biisnue opueHtaimu ynun U popor. [Ipu paguanbHOM pacrionoKeHUn
TOPOJCKUX YJUL OTHOCUTEIBHO BC BO3MOXKHO BO3HHKHOBEHHE BOJIHOBOJHOTO
¢ dekTa, B pe3ysapTaTe KOTOPOro MOKET MPOUCXOAUTh YCUIICHHE MPUHUMAEMOTO
curHana. IIpunsareie Ha MC curnansl, HarpaBJIEHUS PACIPOCTPAHEHUS KOTOPBIX
MapajiyieIbHbl HAIPABICHUAM YIIHI, UMEIT ypoBeHb momiHocth Ha 10...20 b
BBILIE, YEM CUTHAJIBI, MPUXOASAIIME C APpYrux HampasieHnid. Ha gactorax Huxke 1
[T aToT 3 PexT 3HaunTENBHO OCIAOIEH.

Bimsnue nuctBel. Ha pacnpocTpaneHue CUTHaANOB B JIECHOM 30HE BIUSIOT
napameTpbl JI€peBbEB (pa3Mep CTBOJIa, pa3Mep BETBEH, IJIOTHOCTh JIUCTBBI,
paccTosTHUE MEXAY AEPEeBbSIMHU, BBICOTA U Ap.). B Tponuueckux pailoHax ¢ OY€Hb
TyCTBIMM JIECAMM CHUTHAJI MOXET HE IPOXOAUTh 4Yepe3 JIECHOW MAacCCHUB, H
pacrpocTpaHsieTcsl TOJIbKO 3a CUET OTUOAHUS BEPXYIIEK JIEPEBHEB U OTPAKEHUS OT
HUX. Hekoropele COCHOBBIE J€Ca CHJIBHO IOIJIOIIAIOT DHEPIruI0 CHUTHAJA,
IIOCKOJIBKY Pa3Mepbl UI'OJIOK COOTBETCTBYIOT NPUMEPHO IOJOBUHE JJIMHBI BOJHBI
CUTHAJA.

3aBUCUMOCTb OT JUIMHBL Tpacchl. [lpu pemeHuu psna 3agad B mpouecce
IPOCKTUPOBAHUSI CUCTEM TOJBMXKHOW PAAMOCBSI3U  YIAOOHO MOJIb30BAThCS




AHAJIMTHYECKOW 3aBUCHMOCTBIO MEXy MOIIHOCTBIO MPUHUMAaeMoro curuaina (P.)
u paccrostaueM Mexay bC u MC. B o0uiem Buze Takasi 3aBUCUMOCTb UMEET BUJL

_ —-n
P =K R (7)
Jl1st cBOOOIHOTO MpOoCTpaHcTBa h=2 . B ropojckux ycloBHsIX OclabiieHHe
CUTHaJIa ropas/io OOJIbIIE U TIOKA3aTeNb 71 , MOJYyYEHHBIH HA OCHOBAHUH 00pa0OTKU

pe3ynbTatoB u3MepeHuii OkaMmyphbl, 3aBUCHT OT PACCTOSIHUS U BBICOTHI AHTEHHBI
bC, kak moka3zaHo Ha puc. 5.

n
8
l.IkM<R«15xM
6 o [ —
,// 2 npaHR < dpr
4
5 —ﬁﬁ.IL h 2. 40 xm <R< 100rM

10 50 100 500 1000 M
Puc. 5

Ecmu paccrosaune mexnay bC m MC He npeBbimaer 15 kM, TO mokasarenb
creneHy n=4 npu Mainoil Beicote anTeHHbl bC , a mpy GOJIBIINX BBICOTAaX 3HAUECHUE
O0im3ko n= 2,5 , T.e. OJU3KO K 3HAYECHUIO B CBOOOJIHOM MpocTpaHcTBe. Eciu ke
R>40 kM TO CUTHAJI pe3KO 3aTyXaeT C YBEIMYEHUEM PACCTOSHUA. B OOIbIIMHCTBE
3a/1a4 IPUHUMAIOT N=4 B YCJIOBUAX TOPOJACKOM 3aCTPONKHU

Ha MC mennaHHass MOIHOCTh IPUHUMAEMOIO CUTHAA

P, (R)=10""7" ®),
rje
P, (R) cieayeT BeraucsaTh 1o (1) muoo mo (6).
3anumeM (7) 17 MEIMaHHOW MOIIHOCTU CUTHAJIA,
-4
B, (R)=K,R,, . 9)
rae
K, =P/ (10)
- MEJuaHHas MOIIHOCTh CHUTHaja Ha pacctosHuud 1 kM ot BC, MoxHO
paccuntath 110 (8) u (1), mubo (8) u (6);
R - paccrosaue mexnay bC u MC, Bbipa)k€HHOE B KHUJIOMETpax.
®opmyna (9) cnpaBemivBa B T€X ClydasiX, KOTJIa MOKHO NPUHSITH n=4, B
OCTAJIBHBIX CITydasix UCIONIb3yeTcs obras ¢popmymna (7).

Brusnaue pabouei yactoTel. C pocToM paboueit 4aCTOThI CUTHAJI B TOPOJIE
3aTyxaeT 00JIbIle, Y4eM B CBOOOTHOM MPOCTPAHCTBE. MOYKHO MPECTABUTh

. —(2+m)
B, (f)=K.f (11)
rae Kr - koo QUIMeHT NponopIuOHAIIBHOCTH , 3HAUEHHE KOTOPOTr0 MOKHO

ONPEEIUTh MPU SHEPTETUYECKOM PaCUETE;
m - MIOKa3aTesb, YCTAHOBJIEHHBIN KCIIEPUMEHTAIBHBIM ITyTEM.




s cBobGonuoro mpoctpanctBa m=0. B ocTalbHBIX ciyyasix OH OIpese-
JSIETCSI 110 pUc. 6. TJIe KPUBBIE CHATHI ITPU Pa3HbIX 3HAYEHUSX YaCTOTHI:

m 1
e
1,0 e 3
/
0,6 1
-' | i i ] - R
0,2 .
1 10 100 ™
Puc.6
1) f~1..21Tu,
2)f=0,5...1ITq
3)f=100 MI'

[Ipn R= 1...10 kM, 3HaYeHNE m MPAKTHUYECKU OIPEAENSAET TOIBKO 4acTOTa,
npu R> 10 kM ocnabiieHne curHansa ¢ poCTOM YacTOThl YBEJIMUMBAETCA U 3aBUCHUT
or R.

4.3. Mogeau JIn

Mogaenu Jlu mo3BOJIAIOT MporHo3upoBarh B auanazoHe CBY ypoBeHb
curHayia Ha Bxojie npuemHuka bC ¢ yuetom xapakrepa MECTHOCTH.

MecTHOCTh KIaCCU(PUITUPYIOT TI0 ABYM IIPU3HAKAM:

1) mo crtpykrype, chHOpMHPOBAHHOM YEIIOBEKOM (XapakTep 3aCTPOMKH):
OTKpBITasi TEPPUTOPHS; IPUTOPOJIHAS 30HA; TOPOJICKAS 3aCTPOHKaA

2) MO €eCTeCTBEHHBIM CBOMCTBaM (XapakTep Tpacchl): TJajakas Tpacca,
XOJIMUCTAs , Tpacca HaJl BOJHOW MOBEPXHOCTHIO, Tpacca 4epe3 JUCTBEHHBIE Jieca.

[TepBasg moaens JIu npenckazanust ypoBHsI CUTHAJIA - 3TO MOAENb "OT 30HbBI K
30He". Ha ee 6a3e mocTpoeHa yHUBEpcaiabHas MoJieab JIu "OT MyHKTa K MYHKTY".

Mogenb "oT 30HBI K 30HE" CO37aHa Ha OCHOBAaHWM aHAJIM3a HKCHEPUMEH-
TaJbHBIX U3MEPEHUIN YpOBHSI CHUTHaNIA (JIOKAJTBHOTO CPEIHET0), OMYyOIMKOBAHHBIX
pa3HBIMU aBTOpaMU JUJIsl 30H C Pa3ju4HbIM XapaKTepoM 3acTpoilku. B ee ocHOBe
J(Ba CIEAYIOIINX IKCIIEPUMEHTAIbHBIX TAPAMETPA MOJEIIH:

P, - ypoBeHb curHaina B Touke, orcrosiuei oT bC Ha 1 mumto (wnm 1 km);

Y - HaAKIOH KpHUBOM IOTEpPh paclpocTpaHeHus. YuCIeHHO paBeH

OCJIa0JICHUIO CHUTHAJla TPW yBEIMYCHMHM JUMHBI Tpacckl B 10 pa3; emuHuna
u3Mepenus - 1b Ha aekany (nb/mek)

Cornacao monenu Jlu, ypoBEeHb MOIIIHOCTH CHUTHajla Ha BXOJE NMPUEMHHUKA
MC



p.=p +o,—vIgR +o,+o,+o, +0, (12)
rae R; - NIpOTSHKEHHOCTh TPAacChl B aHMIMUCKUX MUWIISIX (1 muns = 1,6 km.);
p, ¥ Y - T[apaMeTpel MOJENH, ONpPEJCICHHBIE IIPH  THIIOBBIX
HHEPreTUUECKUX MMapaMeTpax anmnapaTypsl, yKazaHHbIX B Ta0I. 4;
Ol,...0ls - mnonpaBouHble Kod(GHUUEHTH. BBojarcsa B ciydae, Koraa

TEXHUYECKHUE TapamMeTpbl paauouHTepdeiica OTIMYAloTCS OT  THUIOBBIX.
Omnpenensitorest o ¢dopmynam Tabn 4. [lpu >TOM BIMSHUE BBICOT aHTEHH
YUHUTBIBAETCA TAKKE, KaK U B MoJenu OKamMyphl.

Ta0muna 4

ITapameTpbl CTaHJAPTHbIE 3HAYEHUS] |MONPaBoOYHbIE KO3 PUUMEHTDI.
Ypoeenb MomHocTH  nepe-|P BS * =40 nbm o, = P.. —40
natunka bC - Pgg 1 BS

- * = %
Bricora anTennst bC - h; h;* =100 ¢yt (30m) o, = 201g (hl/hl )

* =
Koadpdunment ycuienusi | g;* =6nb o5 =g -6
anTeHHbl bC - g;
Bricora antennst MC - h; h »*=10 ¢yt (3m) _ ( *)
o, =10lg(h, /1,
K *=0nb —
03¢ dunueHt yeuneHus | g, *=01 s =g,

anTeHHbl MC - g;

Jns  omnpeneneHus mapaMeTpoOB  MOJEIH  WCIIOJIB30BaHbl  PE3YJIbTATHI
WU3MEPEHUN MOIIHOCTH CHUTHAJla Ha Tpaccax. 3aBUCHMOCTH YPOBHS MOIIHOCTH
CUTHaja, W3MEPEHHBIE Ui 3TUX TpacC NOKa3aHbl HAa puc 7, OTHU pe3yJIbTAThI
MOJIy4YEHBI IIPU ONPEACIICHHBIX CTAHIaPTHBIX apaMeTpax, yKa3aHHbIX B Ta0J. 4

Tabmuna 5

HOMeEp KpUBOH Ha puc. 7 Tpacca Py, abm Y Jb/nek

1 OTKpBITas -49 435

2 TUIIOBAs IPUTOPOJHAS -61,7 38,4

3 Ounanenbdus -70 36,8

4 Toxuo -84 30,5

5 Hrto Mopk Cutr =77 48

HET cBOOOHOE MPOCTPAHCTBO |(-45 20

[ToacraBuB B (12) mapamerpsl moaenu JIu ang Tpacchl "TUMOBas MPUTO-
ponHad" M BBIpa)K€HHME JUIi Ol; W3 Tabn. 4, 3aMUCHIBAIOT YPOBEHb MOLIHOCTH
cUrHana Ha Bxoje npueMHuka MC

p, =—617+(pgs —40)—38,41g R, + 0L, +0L; +0Ly +Ols (13)

[TormpaBka Mpu MoJICTaHOBKE MPOTSKEHHOCTH Tpacchl ( R ) B kuinomerpax (1



vt = 1,6 km.):  Z, =38,4lg(R/1,6)=38,4lg R—7,84
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- 80
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- 100
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- 120

Puc.7

[Ipu cTanmapTHBIX MapaMeTpax, YKa3aHHbIX B TabJ. 5, ypOBEHb MOIIHOCTH
curHana Ha pacctosinuu 1 km ot BC paBen

pl) =-61,7+7,84 = -54 0bm
IToncTaBuB BenMUYMHBL O, U O, 6 (13), Haxomum
P.= Py-134,31- 38,4 IgR + 201g(h;) + 10 1g(hy) + g1 + 2, (14)

3nech R BbIpakeHo B kM, a h; u h, - B M.

OxkonuarenbHO B Mojenu Jlu nist Tpaccsl "TUroBasi mpuropoAHas’ MpUHST
HaKJIOH y =40 0b/0ex, n KOHTPOJIbHAs TOYKa Ha pacctosHud R = 10 mi B koTopoi
MOAACPKUBAETCA YPOBEHb MOITHOCTH CUTHaJIa paBHbIM - 100 nbm, kak mokaszaHo
Ha puc. 7 .

Pacuetnas opmyna no mogenu Jin

P.= P,-132,7-40 IgR + 201g(h)) + 10 1g(hy) + g1 + 22, iBM  (15)

rame R -Bxm, h - BM.



B monenn JIu tak o06bsacHeH Gusznyueckuii cMpIca hopmybl (15)
ciaaraemoe GgopmyJibl | pusHUECKHA CMBICI

Pss-132,7 =p.*(1) YPOBEHb MOIIHOCTH CHUTHaJia Ha pacctosHud 1 kM ot BC mpm
CTaHJApTHBIX YCIOBUSX, 1bm

— ylg R YYUTHIBAET BIUSHUE CPOPMUPOBAHHOUN CTPYKTYpHI, ¥ = 40 0b/0ex nins
Tpacchl "TUNOBas MpuropogHas”

+ 201 g(h D (hakTOp, YUNTHIBAIOIINN €CTECTBEHHBIC CBOMCTBA TPACCHI

10 lg(hz) +g1+2 (akTop, YYMTHIBAIOIIMNA OTKIOHEHHE TEXHHYECKHX I1apamMeTpoB OT
CTaHJApTHBIX , YKa3aHHBIX B Ta0I. 4.

JlononHuTenbHBIE (AKTOPBI, KOTOPHIE MOTYT BIIMATH HA 3HAUYEHHUE YPOBHS
CUTHajia B KOHKPETHBIX CUTYallUsAX - 3TO OPUEHTAIUS YJIHIl U OJH30CTh JIECHBIX
MacCHBOB. XapakTep 3TOro BIMSHUS 00CyXaaincs B pazaene 4.2.

s Toro, 94TOOBl YCTAaHOBUTH XapaKTep 3aBUCHMOCTH ypPOBHS CHTHaja OT
paccrosinus, (5) IpeacTaBiIsSIOT

pc(R)zk1 —40Ig R, (16)
rae

k= pc(1)= pps —132,7+201g () +10lg(hy )+ g, + g5, 1BM (1)

YPOBEHb MOIIHOCTH CUTHAJIA B TOYKE mpuema Ha pacctosHuu 1 km ot BC,
JUISL TpAcChl 'TUIIOBAs npuropoanas’ , B auanazone CBY. MomHoCTh curnana npu
ATUX YCIOBHUSIX:

p.(1)=K, =10""; yBr (18)

MoniHocTe curHanma B TOYKe mpuema Ha pacctosHun R xm ot bC, ¢ 3a-
CTPOMKOM THIa "TUIOBast npuropoaHas'", B nuanazone CBY
—4
p.(R)=K,R™* mBr (19)
CBs3p Mexy BbICOTOM aHTeHHbI bC M XapakTepom Tpacchl NpOSBISETCA B
cinenyromeM. IIpu Mmanoil BbicoTe aHTeHHBbI mepBas 30oHa Dpenens Oyaer sk-
PaHUPOBATHCS ECTECTBEHHBIMU IIPEIMSATCTBUSMH U YPOBEHb CUTHAJIA MOYKET Ma1aTh.
DTOT (PaKTOp SABIAETCS CYIIECTBEHHBIM JIJIs1 MOACIH "OT TOUKHU K TOUKe'".

B o6mem Bume BmecTo (19) MOXHO 3amucaTh MOIIHOCTH CHUTHajla B TOYKE
npuema Ha paccrosiuuu R kM oT bC, ¢ 3acTpoiikoit 1r060ro Trma
p.(R)=K;R™", (20)
rae K; - MOIIHOCTh CUTHAJIA B TOYKE Mpuema Ha pacctosHuu 1 kM ot bC,
JUJISL TPAcChl C IAaHHBIM ( I - ThIM) THUIIOM 3aCTpOKH, B Auanazone CBY;

n - TIOKa3aTelb 3aTyXaHUs, 3aBUCUT OT THUIIA 3aCTPOWKHU. 3HaueHus K; u n
MO>XHO HaWTW HAa OCHOBAHHWM JaHHBIX Ta0m. 5, a Takxke (17) u (18). [Ipu pacuere
pea’bHbIX Tpacc CIEAyeT CpPaBHUTh PACCMATPUBAEMYIO TEPPUTOPHUIO C
NOAXOJAIIEH CTPYKTYpoit u3 Tabi. 5. [TockoJIbKy BCe MPUTOPOIHBIE 30HBI TTOXO0XKH,
TO JJI1 HUX Ucnonb3ytoT (19) g ropogoB moka3zaTenu 3aTyXxaHus CYIIECTBEHHO
otnmyarotcsa. Tak mis Tokno n = 3, a 119 UEHTPAIBHOM 4acTH Hbm—ﬁopKa n=>3.
B Monenu Jlu ykazaHo, 4TO B cilydae HEOOXOAMMOCTH [JII KOHKPETHBIX Tpace



MOTYT OBITh MPOBEJEHBI MPOCTHIE M3MEPEHUSI YPOBHS CHUTHAJIAa Ha PacCTOSHUU |
M 1 10 muite ot BC. B kaxkmoi ToO4ke MOOJHKHO OBITH BBIIIOJIHEHO IO 5-7
U3MEPEHUN U UX pe3yJbTaThl YCPEAHEHBI U JOKAIbHbIE CPEAHHE 3HAUCHUS MOTYT
OBITH MOJIcTaBICHBI B opmyiy (20) B o6miem Bujge BMecTo (7) MOXKHO 3amucaTh

po(R)= p.(Ry)—1ie = +201 ™+t (1)
R, hy
rae
PAR,) - ypOBEHb MOIITHOCTH CUTHAJIa B TOYKE NMPUEMA HA pacCTOSSHUU R OT
BC npu TUIOBBIX 3HEPrETUUECKUX MMapaMeTpax armapaTypbl, yKa3aHHbIX B Ta01. 4;

oL =0l +0ly + 03 +0ly +0Olg - CYMMapHBIH IIONPABOYHbIM KOG HHULUEHT.

Mogenp "oT nyHkTa K OyHKTY". /[ Mmogenu JIu "OT myHKTa K MyHKTY" B
KauecTBe OCHOBHOW mpuHATa Gopmyna (21) , koTopass MOXKET ObITh YTOUHEHA U
pacrnpocTpaHeHa Ha CIeyIOIINe Caydau:

1) oTkpeITas Tpacca

pc(R)=pc(Ro)—vlgR£+201g Me o (22)
0 1
2) 3aKkpsbITas Tpacca
pc(R)=pc(Ro)—v1g£+201gh%+L+a (23)
R, h

3) mponet bC - MC nHan BogHOM noBepxHOocThiO. CripaBeinBa ¢hopmyia
JUTs1 CBOOOHOTO MPOCTPAHCTBA.

B (22) u (23) o603Ha4eHO:
h{, - >ddexTnBHas BrIcOTa anTeHHb BC Ha OTKPHITOI Tpacce;

" v
h,, - ycnoBHas a¢dextnBHas Beicota anTeHHbI BC Ha 3aKphITOi Tpacce;
L - tudpakuroHHbIE TOTEPH.

D¢ dexTrBHAs BBHICOTA AaHTEHHBI OMPEIESACTCS TAaKXKe, KaKk Ha OTKPBITHIX
nponetax PPJI. VYcnosaywo sddextuBHyto BeicoTy anTeHHbl BC Ha 3akpbITon
Tpacce 4acTo HeJb3sl OnpenenuTh (He cymiectByeT). [loaromy B (23) 9acTo MOKHO

%
npuHsTh A, =h, . 3HaueHue AUMPAKIIMOHHBIX MTOTEPHh 3aBHCUT OT MPOCBETA HA
le 1

Tpacce M MOXET ObITh HaljeHO Mo AudpakuuoHHON dopmyne win rpadukam
Takxe, Kak u Ha PPJI.

Paccuutannsie mo (12) ...(23) 3HaueHUss MOTYT OBITH CKOPPEKTUPOBAHBI C
Y4E€TOM TaKUX OOCTOSTEIhCTB, KAaK OPUEHTAIUS JOPOT M HAJIMYHUE JIMCTBEHHBIX
necoB. B ciyuae, korga bC pacnonoxeHna y aoporu, ypoBeHb curtaia Ha MC,
JIBIDKYIIUXCA BIOJb ATOM noporu Oyner ~ Ha 10 nb Beime, yem Ha MC,
JBIDKYIIUXCS B MEPIICHANKYISIPHOM HAIpaBJIEHUH, B PaJINyCe OKOJIO JIBYX MUJIb.

Ecnu TpaekTopusi pagMocurHaia rnepecekaeT JIMCTBEHHBIN JieC, TO HYXKHO
YYUTBIBATh JIOMIOJTHUTEIBHBIE TTOTEPU M3-3a PACCESHUS €0 JIUCTBOM. DTH MOTEPH



MOTYT J0OaBIATHCS B KaXXJAOM KOHKPETHOM ciiydae. B psige skcnepumMeHTanbHbBIX
UCCIIEJOBAaHUM OBLJIO MOKAa3aHO, YTO JIMCTBA JAET MOCTOSHHOE 3HAYEHUE MOTEPb,
3aBHUCSIIEE OT MPOTSHKEHHOCTH TPacchl, (ISl Tpacc JJIUHHEE OJHOTO KM).
ITockonbKy IapaMeTpsl JIECHBIX MAaCCHBOB MEHSIOTCS, TO M 3HAYECHHE IIOTEPh
U3MEHSETCS OT 30HBI K 30HE. I103TOMYy B MOJENSAX IPUHATO IOTEPH B JIUCTBE
YUUTBIBaTh C MOMOIIBIO KOA((UILIMEHTA IOTOHHBIX IOTEPh, KOTOPBII U3MEPSETCS B
nb Ha nekany, 1100 B 1b/M 171 KOPOTKUX y4acTKOB Jieca.

Teopernyeckn npencKa3aHoO, YTO IMOTEPU B JIUCTBE MPONOPLIUOHAIBHBI

-4 -2
MHOXHMTEMI0 [~ Torga Kak B CBOOOJHOM HPOCTPAHCTBE - MHOXKHTENO f .

Taxoke Ha wactote 800 MI'T motepu Ha Tpacce uepes yiec cocTaBisitoT 40 nb/nexk,
yto Ha 20 b Oombiie, 4eM B CBOOOJHOM IPOCTPAHCTBE MPH TOW K€ CaMou
BEJIIMYMHE JOMOJHUTENbHBIX TmOTeph 20 nb 3a cuer xapakrepa 3aCTPOMKH.
[TorTOMy OO1IME TOrOHHBIE TOTEPU COCTABIAIOT 60 1b.

CTPYKTYpa NOTOHHBbIX NMOTEPH

BCETO MOTepH CBOOOTHOTO MPOCTPAHCTBA |ITOTEPH 3a CUET 3aCTPOUKH  |IIOTEPH B JIMICTBE
60 nb/nex (20 nb/ nex 20 nb/ nex 20 nb/ nex

I[OHOHHHTCJIBHBIG IIOTCPH B JINCTBC

L ot (24)

0o—M
(1 ORI o Rl) Rl

rae R ; - paccrostaue ot bC 10 Hauana JeCHOTO MacCHBa;

[ - IpOTAKEHHOCTH JIECHOTO MAaCCHBA.

N3 (24) BuaHo, uto dyeMm Onmxxe BC Kk Haudamy JI€CHOTO MaccuBa, TEM
cuibHee ocnabneHue curHana juctBod. [losTomy cnenyer uzberarb pacmnoso-
xkeunsa bC BOmu3M aucTBeHHBIX MaccuBOB. AHTeHHBI bC MOKHBI OBITH MOJI-
BEILEHBI BbILIE BepXylleK aepeBbeB. Ecnu BOMM3M neca Haxonurcs MC, necHoi
MacCHB MOXET paccMaTpHUBATHCS KakK MPEMATCTBUE W JIOMOJIHUTEIbHBIE MOTEpU
MOTYT OBITh PacCUUTaHbI O JU(PAKLMOHHON hopMyIe.

Mogens JIu "OT mnOyHKTa K MOYHKTY' YMEHBIIAET HEONPEAEICHHOCTh
MpeicKa3aHusi, TaK Kak B HEW HCIOJB3YEeTCS KOHKPETHBhIE MPOGUIN MPOJIETOB.
Mopenb npearnodYTUTeNbHa IS ceTel ¢ 30HaMu oOciyxuBanus 10 Muib U MeHee.
DTa MOJeNb UCIOJB3YETCS MPH CO3JaHUU KOMIBIOTEPHBIX MPOrpaMM sl MpHU
reHepalui KapT TMOKPBITUS 30HBI CUTHAJIOM, KapT WHTEPPEPEHIMH, KapT s
omucaHus mpoliecca sctadeTHOM nepeayu u T.11.

(Xl:

4.4. Mopean XaTa

CranmaptHas mozenb Xarta (Hata) moctpoena Ha oOpaboTKe pe3ysbTaTOB
OKCIIEPUMEHTAJIBLHBIX ~ WCCJICIOBAHMA. OMIHUPUYECKHE  3aBUCHMOCTH, HC-
noJib3yembie B Mojien OkaMypsl B BUJIE TpaUKOB, B 3TOM MOJICTH TIPEACTABIICHBI
B BHJE aNmnpoKCUMUpyromux ux @opmya. CorjacHoO 5TOH MOJEIu MpHU
CTATUCTUYCCKOM YyUeTe IMapaMeTPOB MECTHOCTH IOTEPH IMPU PacHpOCTpaHECHUHU
paarocurHaia



L(R, f)=69+26lg(f)—-13.81g(h, )+[44.9-6,51g(h, )ig R,,, +alhy, )(26),

rae

f - yactora uznyuenust bC B MI'i;

Ry~ pacctostnue ot bC 1o MC B kMm;

h, — 3¢ dexTrBHAs BEICOTAa YCTAaHOBKU aHTEeHHBI bC, M ;

a(hMC) - BEJIMYMHA, OmpelesieHHas B paszaene 4.2 kak ko3 UIMEHT
"BeicoTa - ycuienue anteHHel MC". Jlng Hee B paccMaTpuBaeMod MOJEIH €CTh
anmpokcumupytomue Gopmyibsl. OgHaKO, 3Ta BEIMYHMHA OOBIYHO HE 3aMMCHIBACTCS
B (opMmyily mjisg pacyera MOTepb, MOCKOJIbKY OOJBIIMHCTBE CIIydacB a(hMC ):o.
MoxHo paccuutath 110 (3) - (5).

[Ipy HanMUMM MAHHBIX O XapaKTepe MECTHOCTH HCIIOIB3YETCS MOIu(U-

UMpOBaHHAsi MOJENb, YUYUTHIBAIOLIAs HM3MEHEHHWE MECTHOCTHU M0 OIHOPOJHBIM
ydacTkaM. B 3ToM citydae, moTepu pacipoCTpaHEHUs

. d
L(R. £)=69+26lg(f)-1381g(k )+ 31(0g R,,, )+ Y| B, Ig 2 |e Ly o0,
k Kl
rze
h, —BbIcOTa ycTaHOBKH aHTeHHbI BC, M;
d. d;—mnansrHocTth 0T BC 10 Hauyana u KoHIa k-oro yqacrka;
OB, — nomnpaska, Ha yCIOBHS PacpoCTpaHeHus Uit k-0ro ydacTka;

Ldf —nu(pakuoHHbIE TOTEPH, Ab.

[To monenn Xata, ypoBeHb MOIITHOCTH CUTHAJIA Ha BXoj i€ npueMHuka MC
pc(R’f):pBS +81+82_L(R’f)aHBM (28)
Jna GSMI1800 Ha HayanbHBIX CTaAUSAX MPOEKTHPOBAHMS, KOrJa

KOHKPETHBIE BBICOTHI AHTCHH €II€ HE ONPEACICHBbl CTaHJAApTHAs MOJIEJIb Xara
UMeEET BUJ

L(R)=133+341gR,,,. (29)

Kanu6poBka mozneneit mpenckazanus. KanubpoBka Moenu 3akiIodaeTcs B
noa00pe 3HAYCHHM MOMPABOYHBIX KOIPPUIIMEHTOB, MUHUMU3HPYIOUIUX CpPEIHEE
KBQIpaTUYECKOE OTKJIOHEHHE MEXAY TMpeJCKa3aHueM U  HAKOTUICHHBIMU
u3MepeHusiMiu. B Tabn. 6 mpuBeneHBI Pe3yNbTaThl KaTUOPOBKH JUisi MOCKBBI.
[TonnpaBounbie KO3 GUITUEHTH A TOOABISIOT B YKa3aHHBIE (JOPMYIIHI.

Tabmnura 6.
Mogens o popmyne (26) 27) (29)
3HavyeHus NOMPaBOYHbIX K03 durmeHntoB A, 1b -9 -7 -11

Pa3bpoc nonpaBounbix ko3¢ dpunrentos, 1b 10 8 6




5. KOHTPOJIBHOE 3ATAHHUE

1. Ilpu yka3zaHHBIX HHEPreTUYECKHUX IMapaMeTpax pPacCuuTaTh MOIIHOCTh
curHana Ha Bxoae npueMHuka MC Ha paccrosaud 1, 5, 10, 15 u 25 km. Pe3ynb-
TaThl pacyeTa NpeJICTaBUTh B BUJIE rpaduka.

2. OnpeaenuTs paanyc 30HbI 0OCITYKUBAHUSI B KWJIOMETpax, IPU yCIOBUH,
YTO JIOMYCTUMAsi MOIIIHOCTh CUTHAJIA Ha BXO/JI€ MPUEMHUKA JIOJKHA MPEBBIIIATh!

a) - 90 nbwm;

0) -100 nbwm;

B) - 105 nbwm.

Pe3ynbpTaTh pacyeTa mpeacTaBUTh B BUE TpaduKa.

3. YkazaHHble Bblllie B M.l U 2 pacyeTsl BBINOIHUTH, UCIOIB3Ys MOJIETh
Oxamypsl JJIs1 BAPUAHTOB MECTHOCTHU:

a) KBa3UriaaKas

0) mpuropoIHas

B) OTKpBITas

I') XOJIMUCTAsI

J1) C HAKJIOHOM.

3ammcaTth GopMyny IS OmpenesieHUs YPOBHS CHTHAJA IO dTOM MOACIH U
yKa3aTh YACIICHHBIC 3HAYCHUS €€ TTapaMeTPOB.

4. Ha ocHOBaHMM SKCHEPUMEHTAIBHOM KPUBOW, NMPHUBEACHHOM Ha puc.Pl
nono00parh mapaMerpsl Moaenu Jlu. 3anucars GopMyity JUisl ONIPEAEICHHs CUTHAla
10 3TOW MOJIENIM U yKa3aTh YMCJIEHHbIC 3HAUEHUs ee napaMeTpoB. [ monenu Jin
BBITIOJIHATDH PAcdeThl 110 1.1 ¥ 2 U TOCTPOUTH TpaduKu.

5. 3amucate (opmyny i ONpeAesieHHWs CHUrHaja Mo MoJenu XaTra |
yKa3aTh YHCICHHbIC 3HAYEHUS €€ apaMeTpoB. BrimosHUTh pacueTsl 1o 1.1 u 2 Ha
OCHOBaHHUH MO XaTa U MOCTPOUTH TpaduKu.

6. IIuCbMEHHO CONOCTABUThH PE3YyNbTaThl PACUETOB MO Pa3HBIM MOJEISAM U
OOBACHUTH PACXOKICHUSI.

Wcxonnbie naHHbIe AJ1s pacueToB JaHbl B Tabaune P.1. O603HaueHus Benu-
YUH COBIIQJIAIOT C MPUHATHIMU B paznenax 4.1 u 4.4. B rpade Ne L gan HOMED
KpuBoil Ha puc. P.1. MuauBnayansHbIil HOMep 3aaaHus M onpenensercs o JsyM
nocyieqHuM ImdpaM HOMEpa cryaeHdeckoro ounmera YZ: M= YZ - 15k, k = 0;
1;2;3;4;5;6. Hampumep, eciau HOMEp CTYACHYECKOTO Owuiieta 3aKaHUYUBAETCS
udpamu 97, To M=97 - 15x 6 =7



Tabmuma P. 1

M Py,Bt (g, b |hy,m |hy,m |Y mpan |[dhm f, MI'm |[Ne L
1 0,3 12 90 1 3 30 1800 1
2 1 12 60 1,5 5 50 450 3
3 5 10 30 2 10 90 450 5
) 10 6 60 1 15 10 450 7
5 30 10 90 1,5 20 50 800 9
6 1 15 60 2 20 100 1800 11
7 1 15 90 1 14 20 800 12
8 5 6 90 1,5 10 60 800 2
9 10 12 30 2 7 20 800 4
10 30 15 60 1 3 40 900 6
11 0,3 10 30 1,5 5 50 900 8
12 1 10 30 2 15 120 900 10
13 5 12 60 1 10 10 900 12
14 10 10 90 1,5 2 30 900 4
15 30 6 30 2 10 70 900 5

- 100
- 110
-120

9

6
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