3AJIAHUE HA KOHTPOJIBHYIO PABOTY 11O MOAYJIIO
«BECITPOBOJHBIE TEJJIEKOMMYHUKAIIMOHHBIE CUCTEMbI U
CETIN»
BJIOK "CITYTHHUKOBAS CBS3b"

[IEJIb: ompenenuTh OTHOIIEHHWE CUTHAJ/IIYM Ha BXOJi¢ NMPUEMHHUKA 3€MHOMN
CTAaHLUHUH CHYTHUKOBOW CBSI3M IIPHU NE€peAadye CUTHala C 3aJaHHBIMHM HapameTpamMu
(B maHHO# paboTe paccmarpuBaercsi yuactok BOPTOBOM PETPAHCJISTOP —
[TPUEMHASA 3EMHASA CTAHLIA).

OTAIIbI PEHNIEHUA 3AJJAYUN:

1. Onpenenenue reorpaduyeckux KOOpAUHAT (IIMPOTa W JAOJIT0Ta) 3aJaHHOM
TOUYKH MpHeMa (HACEJICHHOTO ITyHKTA).

2. BpIOOp crmyTHHKa peTpaHCiIATOpa, OOECHEUMBAIOIIETO BEIIAHUE B 3aJaHHOM
peruoHe (3aJaHHBIA HACEJNIEHHBIM MYHKT [JOJDKEH IMOoNajaTh B  30HY
0OCITy>KUBAHUS CITyTHUKA).

3. OnpeneneHre reOMETpUUECKUX NAapaMeTPOB CIIyTHUKOBOW JIMHUM CBSI3U (Yroii
MecTa, a3UMYT, HaKJIIOHHAs! JaIbHOCTB).

4. OmpeneneHue TNOTEPh SHEPrUM CUTHAJA TMPU €0  IPOXOXKIACHUM IO
CIIyTHUKOBOM JIMHUM CBSI3U M pacueT MOILIHOCTU IMOJIE3HOTO CUTHAla Ha BXOJE
IPUEMHHKA.

5. OmpeneneHre MOUTHOCTH TEIJIOBBIX IIIYMOB HMPHUEMHON CHUCTEMBbI (IPUEMHOU
3€MHOU CTaHIIUN).

6. Pacyer oTHOIIEHNS CUTHAJ/IIyM, IPUBEACHHOTO KO BXOy IPUEMHHKA 3€MHOU
CTAHIIHH.
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npueMHuka), MI'nq

Koadduiuent
IIyMa IpPUEMHHKA 1,2 05 0.8 0,6 1,4 0,4 1,1 0,8 1,5 0,4

3¢MHOM CTaHIINH,
b

YHEPTETUYECKHUM PACUET CIIYTHUKOBOU JIUHUU
BBoanbIe 3aMeuanus

JIMHUYM CIIyTHUKOBOW CBSA3M COCTOSIT U3 JBYX YYaCTKOB: 3€MJIsi — CIYTHHK H
CIYTHUK — 3eMJisi. B sHepreTuueckomM cMbICiie BTOPOM y4acTOK SBIsieTCsl OoJiee
HalpsOKEHHBIM ~ M3-3a2  OTPAaHMYEHUN Ha Maccy, TrabapuTHble pa3Mepbl U
HHEPronoTpedeHne OOPTOBOIO PETPAHCIATOPA, TUMUTUPYIOLIUX €0 MOIIHOCTb.

OcHoBHass 0COOEHHOCTb CIIYTHUKOBBIX JIMHUWA — HaM4YUe OOJIBIITUX MOTEPh
CUTHaja, 00YCIOBIIEHHBIX 3aTyXaHUEM (OCJIa0JIEHUEM U pacCesHUEM) €ro SHEpPTruu
Ha Tpaccax OoJIbLIOW (U3NYECKON NPOTSKEHHOCTH. [ToMHMO 3TOro OCHOBHOTO
3aTyXaHUsi B MPOCTPAHCTBE CUTHAN B JIMHUSX CIYTHUKOBON CBSI3M MOJBEPKEH
BIUSHUIO OOJBIIOrO0 4YHCHa JAPYTUX (AKTOPOB, TAKUX KaK IOTJIOIICHHUE B
atMmocdepe, papaneeBckoe BpallleHUE TIOCKOCTH MOJISIpU3alivu, pepaxiusi, 1emo-
nspu3anuu U T. A. C 1pyroii CTOpOHBI, Ha MPUEMHOE YCTPOUCTBO CITyTHHUKA U 3€M-
HOM CTaHIIMM KPOME COOCTBEHHBIX (IYKTYallHOHHBIX UIIYMOB BO3ACHCTBYIOT
pa3Horo poja nomexu B Buae m3nydeHus Kocmoca, ConHna u miaHer. B atux
YCIIOBUSIX TPAaBWJIbHBIA W TOYHBIA YYeT BIUSAHHUS BceX (DAKTOPOB IMO3BOJISET
OCYILIECTBUTh  ONTUMAJbHOE IPOCKTHUPOBAHUE CHUCTEMBI, OOECIEUUTh €€
YBEPEHHYI0 PAadOTy U B TO € BPEMsI UCKIIOUUTH HU3JIUIIHHE SHEPreTUYECKHe
3amacel, NMPUBOJSAUIME K HEONPABIAHHOMY YBEJIWYEHHIO CJIOKHOCTH 3€MHOM U
OOpTOBOIA amnmapaTyphbl.

3amayell 3HEPreTUYECKOro pacyeTa SBISETCS ONPEIEICHUE OCHOBHBIX
HHEPreTUUECKUX MapaMeTpoB, 00ECHEeUNBAIOIINX TpeOyeMoe KauecTBO Iepenadu
CUTHAJIOB MO CIYTHUKOBOW JIMHUM CBSI3U. DHEPTeTUYECKUMU MapaMeTpamMu JTUHUU
CBSI3U SIBJISIFOTCSI MOIITHOCTh TiepeaTynka, KodOPUIUeHThl YCUIeHUs TIepeaaronen
W TPUEMHOM aHTEHH, a Takke Od(PQPexkTuBHAs SKBUBAJEHTHAs ILIyMOBAas
TeMIlepaTypa MPUEMHOTO YCTPOMCTBA B LIEJIOM.

ITAI 1
ONPEJENEHUE TEOrPA®UYECKUX KOOPIUHAT (IIUPOTA M
JNOJTOTA) 3AJAHHOW TOYKHM TIPUEMA (HACEJEHHOTO
MYHKTA).

[Ipu ompeneneHnM AaHHBIX MAPaAMETPOB MOMKHO BOCIOJIB30BATHCS JIFOOBIMU
«IOAPYYHBIMI» cpeacTBaMu (KapThl, MHTEpHET 1 mp.). OYeHp yao0eH B JaHHOM
cinyyae quck «Bce kaptel Poccun» unu cepBuc "I'yrn [lnanera 3emms", koTopbii



JaeT TOYHOCTH 10 CeKyH. Ho B KOHTpoNbHOM paboTe JOCTATOYHO OpaTh TOUHOCTD
710 rpajgyca.

ITAII 2

BBIBOP CHYTHUKA PETPAHCJSTOPA, OBECHEUYMBAIOIIEIO
BEILIAHUE B 3AJJAHHOM PETMOHE (3AJAHHBIN HACEJIEHHBIN
MNYHKT JOJOKEH TIONAJATH B 30HY OBCJYKUBAHMS
CIIYTHHUKA).

[Ipu BBIIOTHEHUM JAHHOTO MYHKTa MOKHO BOCIIOJIBb30BaThCs MaTE€pUAIAMU
cadra WWW.ISCC.I'U, TAE€ TPEACTABIEHbl CYHIECTBYIOIINE CITyTHUKOBBIC
perpancisTopel  PI'YII  «Kocmuueckas  cBsa3p». Hekoropele  cmyTHUKH
MIPEICTABIICHBl Ha pUCYHKE |, OgHAKO, ydTHTE, 4TO WHOOPMAIMS TOCTOSHHO
OOHOBIIsIETCHA.
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| Pucynok 1

BriOop nmomxkeH ObITh OCHOBAaH Ha TMOMAJaHUM 3aJaHHOTO HACEJICHHOTO
MyHKTa B 30HY 0OCITY>KUBaHUS CIIYTHHKA (30HBI OOCITY>KUBAHUS COOTBETCTBYIOIIUX
JIMAMa30HOB TPEACTaBJICHbI OOBIYHO BMECTE€ C OINUCAHUEM CIYTHUKOBOTO
perpaHncusaTopa). [Ipumep npuBeeH Ha pucyHke 2
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PucyHnok 2

3Has CIyTHUK-PETPAHCIIATOP, MOKHO OIPEAEIIUTh €r0 OCHOBHBIE MapaMETPHlI,
NpEeXJe BCEro AOJTOTY MOJCIYTHUKOBOM TOYKH (TOYKY CTOSIHUSI CIIyTHUKA) U
3¢h(HEKTUBHYIO U30TPOITHYIO U3Ty4aeMy0 MOIIHOCTh B HAMPABJICHUH ITOBEPXHOCTH
3emnu. DTa BedWUMHA 33JaeTcs MO0 B Tabiuie oOUMX MapaMeTpoB CIYTHHKA,
1100 MOKET OBITh OMpe/eIeHa U3 U300paKeHHsI 30HBI 00CTY)KMBaHUs (TTPUMEp Ha
PUCYHKE 2) B 3aBUCHMOCTH OT PAaCIOJIOKEHUS TOUKU Npuema (MOpSAOK JaHHOU
BEJIMYMHBI 00BIYHO AeCcATKU 1bBT).

ITAI 3

OIPE/JEJIEHUE TEOMETPHYECKHX MMAPAMETPOB
CIOYTHUKOBON JMHUU CBSI3U (YTOJ MECTA, A3ZUMYT,
HAKJIOHHAS JAJTBHOCTD).

JIns pemeHus psiga 3a1ad, BOZHUKIIMX NPU MPOCKTUPOBAHWU CITYTHUKOBOM
CHUCTEMbI TEJIEBU3MOHHOTO BEIaHUS, HEOOXOJUMO 3HAThb TE€OMETPUYECKUE
COOTHOILIECHHUS, OINPEACISAIOIMINE B3aMMHOE PACHOJOKEHUE 3EMHOM CTaHUUU U
cnyTHuka. Hanpumep, 11 nmpaBWIbHOM OPUEHTAIMM AHTEHHBI 3€MHOW CTaHIWU
HEO0OXOJIMMO 3HaTh €€ yroj MecTa ff U a3UMYT da.

A3UMYT — 3TO yroj, OTCUMTBIBAEMBIH B TOPU30HTAIBHOW IUIOCKOCTH IIO
4acoOBOM CTpeJIke OT HampaBieHuss Ha (CeBEepHBIM MOJIOC 10 HANpaBJIEHUS OT
36MHOM CTAHLIMM Ha CIIyTHUK.



Yroa mecra — 3TO yroJyl, OTCUMTBIBAEMBIA B BEPTUKAJIBHOW IIJIOCKOCTU OT

KacaTeJIbHOM K TOYKE IpHUeMa 10 HaIPaBJICHUs OT 36MHOM CTAHLMU Ha CIIyTHHK.
HaxkJ/ioHHas1 JaJILHOCTB — 3TO PACCTOSTHUE OT 3€MHOM CTAHIMM JI0 CITyTHHKA.
Jliis onpesiesieHusl HaKJIOHHOM TalbHOCTH BOCIIONIb3yeMcs (pOpMyIIoi:

\/l+]/§ —2-y,-COSy
7o

d=R, : (1)

rae R; = 6378 km — pagunyc 3emiu;
R3’
R,+H

Yo = = 01513

H = 35786 kM — BbICOTa T€0CTalIMOHAPHONU OPOUTHI,
COS/ =COS @, -COSAA,

AL = Ase = Acurs

Ay - JOJITOTA 3€MHOM CTaHIUU;

Acpy = IOATOTA MOJCITYTHUKOBOM TOUKH;
@, - LIUPOTA 36MHOM CTaHIIUH.
3HayeHHE yrila MECTa HAUJEM KaK:

IB: arctg COSV/—_}/O i (2)
\J1-cos’y

3HayYEHHE a3UMYTa!

a =180° + arctg[ FgM' j . (3)
SIN@5c

ITAII 4

OHNPEJAEJEHUE IOTEPb OSHEPTMM CHUI'HAJIA IIPH EI'O
IMPOXOKJIEHHMHU 1IO CITYTHUKOBOMU JIMHUU CBA3U U PACYET
MOIIHOCTH HOJIE3HOI'O CUT'HAJIA HA BXO/JE IPUEMHHUKA

MoIHOCTH CUrHaa Ha BXOJE 3€MHOW CTAHIIMU ONPEAEIIAECTCS KaAK:
Pepese =Pocn —L+G 50 + 1450, (4)

rne P. . 5 - ypOBEHBb CHUTHAIA HA BXOJIE 3¢MHOM cTaHInu, N1bBT;

P, ; - DKBHBaJIeHTHas M30TPOIMHO-U3Iy4aemass MomHocTh (DMMM) Ha
BBIXOJIE CITyTHUKA, 1bBT;



Nesc - kKodpduruent nmepenaun (M0 MOIIHOCTH) BOJHOBOJHOTO TpPaKTa
(KTIJI TpakTa) 3eMHOM cTaHiuu, Ab (mpuHumaetcst paBHbIM 0 1b);
G, - K03(pHIIMEHT yCHIICHHUS aHTCHHBI OTHOCUTEIBHO H30TPOITHOTO

W3JIy4aTelisi 36MHOM CTaHUMH, Ab;
L - ocnmabieHue curHaja B TpakTe PAcCIpPOCTPAHEHHUS HAa Y4acTKEe OT
CIIYTHHUKA JI0 3€MHOM CTaHIINU, 1b.

OcJj1a0J1eHre CHIHAJIA B TPAKTE PACHPOCTPAHEHHUSI PACCUMTHIBAIOTCS KaK:
L= Lo + Lgon ) (5)

rac LO - HOTCPU DHCPIUKU CUT'HAJIa B CB06OI[HOM IMPOCTPAHCTBC, I[B;

L,ZZOH - JOIIOJIHUTCIIBHBIC IIOTCPU SHCPIrUr CUI'HaJIa, I[B.

3aTyxaHne JHEPIrum CUTrHaJ/JIa B CBOﬁOIlHOM MMpOoCTPaAHCTBE, OIIPCACTIIACMOC
YMCHBIICHHUCM IIOTHOCTH ITOTOKAa MOITHOCTH IIPU YAAJICHHUHN OT U3JIy4aTCIIAd:

L, =20-lgd +20-1g f +92,4, (6)

rae 0 — HaKJIOHHas JaNbHOCTb, KM;
f —uacrota, I'Tu. (s quanazona «C» f = 4I'T'y, nas nmana3zona «Ku»
f=11ITy)

I[OHOJIHHTeHbeIe MOTEPH OIIPCACIIAIOTCA KaK:

Ljon =L, +L,+L,, (7)

rne L, - morepu sHeprum curnana B armocdepe, nb;
L, - morepu »SHeprum curHaiza wu3-3a pePpakuud U HETOYHOCTHU
HaBEJCHUS aHTEHHHI, 1b;
L, - moxsipu3animoHHbIe IOTEPU YHEPTUU CUTHATA, 1b.

ITorepu 3Heprum curuaja B atMmocepe HaxoAsATCs Kak:

LA = LATM + L/z ) (8)

rne L,,, - 3aTyxaHue paguoBOJIH B CIIOKOHHOI atMocdepe, 1b;
L, - 3aryxanue paauoBoJH B 1oxkne, nb.

3aryxaHue paJguoBOJIH B CIIOKOWHOW atMocdepe oOyCIOBIEHO B OCHOBHOM
MOTJIONMEHUEM KHCIOPOJOM U BOJASHBIM MapoM Tpomoc(EepHOro CiIosl, a TAaKKe
nonochepoit. Ha wacrorax Beime 1 ['T11 noHOC(EepHBIE TOTEPU CTAHOBATCS BEChMA



maiaeivu (MeHee 0,0025 nb), m ux MOXHO He y4yuThiBaTh. 3HaueHue L .,

MOJKET OBITh OIIpCACIICHO 110 PUCYHKY 3 B 3aBUCHUMOCTH OT YaCTOTHI paanoCuraaia
" yrija McCTa.

Lam, OB
50 ] 1
: /|
T
Ny
10 AT
-i— I’]rl
e A A
A
TV A i
p S |
"
1 g” 2" o P /
W 27 :
—IJ 1 ’_-’jqe L L 1
— » - -ff /yg —— ’ 1I
039 I A S
= W o U~ i i i
’ A AUA o5 A1 90 | Hi
T Vil : I 5
v I |l
0.1 ,//' o 4 / f |
. 7 ] I 1 __I[ ! -! j; FFH
0.1 1 3.55,5 10 100

Pucynok 3

Coil Bkiag B oOliee ociia0iieHHe paJuOCUTHAJIOB B aTMmochepe Moryr
BHOCUTH HaXOJALIMECSs B HEW YacTHIbl Pa3JUYHbIX BEIIECTB BOJBI B BHUJE
TUAPOMETEOPOB (IOXKIb, CHET, TyMaH, Ipaj, obJiaka), a TaKXe MbUIM U JIbIMa.
OcnabneHue B TaHHOM ciIy4yae 00yCJIOBJIEHO PACCEIHUEM M MOTJIOIMIEHUEM YaCTH
PHEPTrUHM  JJIEKTPOMArHUTHBIX  KojJeOaHWil.  3aTyxaHue  pPaJUOCUTHAIIOB
PONOPIIMOHAIBHO OTHOCUTEIILHOMY pa3Mepy YacTHUILl MO0 OTHOLICHUIO K JJIMHE
BOJIHBI, UX KOHILIEHTPALlMU U JOUBJIEKTPUUECKOW MPOHUIAEMOCTH. YacTHIlbI
NbITM W JbIMa, Ollarojgapsi UX MaJIbiIM OTHOCUTEJIBHBIM pa3MepaM U HHU3KOU
JIUDJIEKTPUYECKOM MPOHUIAEMOCTH, NPAKTUYECKM HHUKAKOrO BIMSHHUS Ha
ocyiabJIeHHE CUTHAJIOB B paccMaTpUBAEMOM JMANa30HE YacTOT HE OKAa3bIBAIOT.
BnusHue KpUCTaMIoB JbAa B BUJIE JIEASHBIX 00JAKOB, CyXOr0 CHETa U rpaja He
OLYLIAETCS,  IOCKOJIBKY  JHUAJEKTPUUYECKas  MPOHHUUAEMOCTh  JbJA
CYyLIECTBEHHO HHUXE, YeM BOJbl. BiiMsiHuE BOJISAHBIX 00J1aKOB M TyMaHa Tak ke
MaJi0 M3-3a MaJIor0 pa3Mepa M KOHILEHTpAlUWW YacTHI] B 3THUX OOpa30BaHMSIX
(nmametp kamenb MeHee 0,2 mMM). B HauOosblied cTeneHU paauoOCUTHAIIBI
OCJIa0JNAIOTCA KPYNHBIMU YacTULIAMU MOKPOTO CHera M TIpajaa, OJIHAKO B
OOJIBIIMHCTBE PETHOHOB 3TU MNPUPOAHBIEC SBIEHUS HAOJIOJalOTCs BechMa
pEeIKO, MOATOMY OOBIYHO UX BIUAHHEM IpeHeOperatoT. CylieCTBEHHOE BIHMSHHE
na ociablieHHe CUTHAJIOB OKA3bIBAET JOXK/Ib.

3aTyxaHue CUTHaJIa B JIOXKE ONMPENEIIIeTCs C UCMOIb30BAHUEM PUCYHKA 4:
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Pucynox 4

IloTepu 3Heprum CUrHasa u3-3a peppakui U HETOYHOCTH HABEACHUSA
AHTEHHbI

Pedpakiusi - 3TO UCKpUBIEHHWE TPACKTOPUMU CUTHANA TMPU MPOXOXKICHUU
yepe3 arMmochepy (moHochepy wu Tpomocdepy). Bemmumna wuonochepHoOU
pedpakuuu 0OpaTHO MPOMOPIMOHANIBHA KBaJpaTy 4YacTOThl U CTAaHOBUTCS
npeHeOpexxuMo Majou npu yactote 6ombiieit 4 I'T'. Tponocdepnas pedpaxius
HE 3aBUCUT OT YaCTOThI U COCTABJISIET JACCATHIE A0JU Ipaayca.

[Ipu HaBeAeHUM aHTEHH MO MAaKCUMyMY NPUXOJSIIETO CUTHAJIA BIMSHUE pe-
dbpakiuu TNpakTUYECKU HCKIouaercs. Eine oaHa cocraBisiomas mnoTeph —
MOTEPHU M3-3a HETOYHOCTH HABEAECHUSI aHTEHH 3eMHbIX cTaHui Ha MC3. DT1oT BUA
MOTepPh, CTPOTO TOBOPS, HOCUT HEMOAJAIOUIUNCA OIIEHKE CTAaTUCTUYECKUM
XapakTep U MOXeT npuMepHo Ha 1 ab yBenuuuTh obmue norepu. OTMETUM, YTO
BIIMSIHUE pedpakiu IpeHeOpe kMo Maso B nuanazonax 6/4 I'T' u Beie.

Honsipu3zanoHHbIE OTEPH IHEPTUU CUTHAJIA

[Tonmgpu3aliMOHHBIE TOTEPU MOXKHO pA3LACIUTh HAa TPU COCTABJISIOIIME:
noTepb, cBsi3aHHble ¢ dpdektom Dapajesi, HECOTIIACOBAHHOCTHIO MOJSPU3ALIUN
aHTEHH U C JICTIOJISIpU3aIieil CUTHAIOB B aTMocdepe.

C BinustaHueM atMocdepsl cBs3anbl 2P dext Dapajess U BHITEKAOIIEEe U3 HETO
ciencreue — (azoBas aucnepcus curHanoB. Kak uzBectHo, 3dekr Dapanes
OoOyCJIOBJIEH TE€M, YTO MPU PACHPOCTPAHECHHUM JIMHEHHO MOJSPU30BAHHON BOJHBI
yepe3 arMmocdepy IMojJ ACHCTBHEM MArHUTHOTO IO 3eMJIM  MPOUCXOJIUT
pacIlIeIUIEHHE 3TOM BOJIHBI HA JABE COCTABISIOIINE, KOTOPHIE PACTIPOCTPAHSIOTCS B
noHochepe ¢ pazIMUHBIMH CKOpocTsiMU. CreaoBaTelbHO, MEXIy HUMU
nosiByisieTcs  (ha3oBbI  CABUT, KOTOPBIM MPUBOAUT K TOBOPOTY ILJIOCKOCTHU
nojisipu3ai cymMMapHod BoJiHBL. ODddext dDapanes OpUBOAUT K 3aMETHOMY
VW3MEHEHUIO HANpPaBJICHUS BEKTOpa MOJSIpU3alMM HAa yactorax Huxe S5 1T'm; Ha
gactorax Beime 10 I'T1y ¢ 3TuM siBIeHMEeM MOXKHO HE cuuTaThesa. Bo mzbexanue



aToro Ha 4acrotax Hwxke 10 I'To B CIHyTHUKOBBIX CHUCTEMAxX HCIOJb3YETCS
MCKJIFOYUTEIBHO KPYTroBasi MOJISIPU3aLIMS.

[ToTrepu, BBI3BAaHHBIE HECOIIACOBAHHOCTHIO TMOJISIPU3allMA, BO3HUKAIOT B
pe3yJibTaTe U3BMEHEHHUS B3aMMHOW OopreHTaluu anTeHH 3C U CIyTHUKA, YTO UMEET
pelarniee 3HAYEHUE NPU  KCHOJIb30BAHMM JIMHEWHOW BEPTHUKAJIBbHOM WIH
rOPU30HTAIBHON NOJIsIpU3alni. Bo3HuKaromme npy 3ToM NOTEpU MOTYT JOXOAUTh
1o 10 ab, oqHaKO UCIOIB30BaHUE KPYTOBOM MOJISPU3AIMY ITO3BOJISIET CIIENATH 3TY
COCTABJISIIOUIYIO MOJSPU3ALUOHHBIX TOTEPH MPEHEOPEKUMO MAJIOM.

[lotepu wu3-3a Jenonsipu3allid  PagUOBOJIH B  OCagKax OOYCIIOBJICHBI
Hec(hepuIHOCThIO (POPMBI M1 OCOOEHHOCTBIO TPACKTOPHUH TAIEHUS Kamneib 0K,
YTO NPUBOAUT K PpA3IUYHOMY BIMSHHUIO OCAJAKOB HAa BEPTUKAIBHYI0 U
TOPU30HTAJIFHYIO COCTABIIAIOIINE PAIUOBOH C KPYroBoil monspuzanuei. Dpdext
JETIOJIAPU3AlMU  PAJUOBOJIH C JIMHEWHOW TMOJISIPU3AIMENd BbI3BIBAET HAMHOTO
MEHBIIIME TOTEPU, YEM B Cllydae C KpyroBoil. OUEBHIHO TakKKe€, YTO ITOT BHI
IIOTEPh HOCUT CTATUCTUYECKUN XapaKTep, CBA3AHHBIN CO CTATUCTUKOMN BBINAJACHUSA
JOXKJEH, B CBSI3U C 4YeM, TAaKOH K€ XapakTep OyAyT HOCUTh U PE3YyJIbTHPYIOLINE
IOJISIPU3ALIMOHHBIE [TIOTEPHU.

B nensax cHukeHus pe3ysbTUPYIOIIUX NOJIAPU3ALUOHHBIX NIOTEPh B IIOJI0CAX
gactoT Huke 10 I'Tn mcrmonb3yroT TOJIBKO KpPyroByro nosisipusanuio. B wurore,
JAHHYIO COCTABJIIFOLIYIO MOYKHO NPHUHATH paBHOM 0 1b.

Jlns  ucrnonb3oBaHUs BbIpaxkeHUsl (4) OCTaloCh OINPENETUTh 3HAYCHUE
ko3¢ puinuenta ycuwienuss aHTeHHbIG, ., 3Has ee nuameTp (IO 3aJaHUIO) H

JUTUHY BOJIHBI
KoadduimeHT ycuieHus aHTeHHBI OIIPEACIISIETCS KaK:

G=4xSk,/).? (9)
TI€E A - JJIMHA BOJIHEL.
S — onaakr packpeiBa (anepTypsl);
k, =0,6 — koaddunment ucrnonp3osanus nosepxHoct (KUIT).

ITAIIL S
OHNPEJEJEHUE MOIIHOCTH TEINJIOBBIX HIYMOB MMPUEMHOM
CUCTEMBI (TPUEMHOU 3EMHOU CTAHLIUN).

ITonnas MOIIHOCTh IOyMa Ha BXOJ€ IIPUCMHHKA 3eMHOM CTaHIIMN1
ONpCACIIACTCA KaK:

qu.3c = kTZAfzu ) (10)

rne K - mocrosanas Bonsrmana, K =1,38 107 B1r/T'u-K

Af,,, - sxBuBanenTHas (3HepreTHYECKas) IIyMOBas 110J0Ca IPUEMHHUKA, 111

(cM. 3amaHMe HAa KOHTPOJIbHYIO paboty). lllymoBas mosoca mpreMHHKa JaHa B
3aJlaHUU Ha KOHTPOJIbHYIO PaboTy.



Ty - cymmapHas DKBMBaJeHTHas LIyMOBash TEMIEpaTypa IPHEMHON

CTAaHLIUHU, IPUBEJICHHAs K 00Iydaresto aHTeHHbI, K.

3HaUE€HHE CYMMAapHOW 3KBHBAJIEHTHOW IIYMOBOH TeMIepaTypbl HNPUEMHOIO
ycrpoiicTBa, Bxozsmei B (10), onpenenseTcst miyMamMyu aHTCHHBI, BOJTHOBOJIHOTO
TpakTa MPUEMHON CTaHUUMU W COOCTBEHHBIMHM IIIyMaMH IpueMHHKA. Jls
IPaKTUYECKUX PACUETOB BCE COCTABISIOIINE CYMMAapHOW IIYMOBOW TEMIIEPATYpPbI
yI00HO MepecyuTaTh K 00JIy4aTesto IPUEMHON aHTEHHBI

T, =T, +T, i—1 +Tﬂ (11)

Mnp Nop

rae 1, — pe3yJbTUpYIoIIas ITyMOBasi TeMIIepaTypa aHTeHHHI, K;
Ty =290 K - pusnueckas temrnepaTypa OKpy>Karoiieu cpeibl;
Npp - KO3PdUIKMEHT mepenayu (M0 MOITHOCTH) BOJHOBOJHOTO TpaKTa

MPUEMHOM CTAaHIIMK OT OOJy4yaTessl aHTEHHBI JI0 BXOJa MPUEMHUKA (IPUHUMAETCS
paBHbIM 1,0);
T1;p - coOCcTBEHHAs IIIyMOBas TeMIiepaTtypa rnpuemuuka, K.

B cBoro ouepenp 115 MpUeMHON aHTEHHBI 3€MHOM CTaHIINU:
TA :TamM(ﬁ) +CT3 +Tl<ocM(IB) ) (12)

rae 1,,..(5) - mymoBas Temneparypa, 00yciOBIEHHAs ITyMaMH aTMOChEpHI
¥ 3aBUCSIIAs OT yIyia MecTa 3 ;

T, - mymoBas Temmeparypa, OOYCIIOBJIEHHAs TEIUIOBBIM H3JTyYEHHEM
3emiu;
T..(B) - mymoBas Temmeparypa, OOYyCIOBIEHHAas LIyMaMH

KOCMUYECKOTO MTPOUCXO0XKICHHUS,

¢ — K03 (ULHMEHT, YUYUTHIBAIOIIMN YCPEAHEHHBI YPOBEHb OOKOBBIX W
3aJJHUX JICTIECTKOB JMarpaMMbl HallpaBJICHHOCTH aHTeHHBI. Koo durment ¢ = 0,2
g anteHH 3C.

IllymoBas Temneparypa atmocepst 1,,,,(5) onpenenserca usnydeHnem

CIOKOIHOM aTMoc(epbl U BIUSHUEM OCAJKOB. DTO SIBJICHHE OOBSICHIETCS 3aKOHOM
TEPMOJMHAMHYECKOTO PABHOBECHS, COIVIACHO KOTOpoMy cpeda (armocdepa,
OCaJIKM) M3JTy4aeT TaKOoe K€ KOJHUYECTBO IHEPruu, KOTOPOE MOTrJIomaer. Takum
o0pa3oM, 3Ta COCTaBJAIOIAs HOCUT CTAaTUCTUYECKHM XapakTep, CBSI3aHHBIN C
NOTepSIMU B CIIOKOWHOM atMocdepe U J0XKASX, 3aBUCUT OT YAaCTOThI U yria MecTa.
[IymoByt0 Temneparypy arMoc(epbl ONpeAessieM MO0 PUCYHKY 5 — 3aBUCUMOCTb
IIYMOBOM TeMIlepaTypbl aTMoc(epsbl (C y4ETOM OCaJKOB) OT YACTOTHI U yria MecTa
(B 1b).
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IlymoBas Temmeparypa 3eMJiM, CTPOTO TOBOpPS, TOXKE 3aBUCHUT OT YyIJa
MECTa, OJIHAKO B MPAKTHUUYECKHUX CIy4asix MOKET ObITh MojoxkeHa pasHoit 290 K.

[IIyMBI KOCMHMYECKOTO ITPOUCXOKIACHHSI OINPEAECIAIOTCS B  OCHOBHOM
m3nydeHussmMu ['anmaktuku, Connua u Jlynsl. [Ipu 3TOM ycpenHeHHas Temreparypa
myMoB ["ajlakTUKK MpeHeOpeKuMOo Maja B mojiocax 4yactoT 6/4 I'Ti u BeIlIe U HE
npesbimaeT 10 K Ha yactorax 6onee 2 I'Tn mpu moObIx yriax mecta. B To ke
BpeMs u3nydeHue CoaHIIa MOXKET NOJHOCThI) HAPYIINTh CBA3b IIPU MONAJaHUU B
TJIABHBIN JIETIECTOK JUarpaMMbl HalpaBJICHHOCTU aHTEHHbI. OJIHAKO BIIHSHUE
ATOTO SIBJICHUS MOXHO CBECTH K MUHMMYMY C HOMOUIBIO MIPEIBAPUTEIBHOIO yUyeTa
B3aMMHOT0 pacnoioxkeHus cnyTHuka U Connua. M3nyuenne JIyHbl OKa3bIBaeT elie
MEHBIIIEE BIUAHUE, TAK KaK €€ IIYMOBas TEMIIEpPATypa Ha HECKOJIBKO IOPSIKOB
HIDKE LIYMOBOM TEMIIEpATyphl ConHua Takum o00pazomM, B OOJBIIMHCTBE
NPaKTHYECKUX ciIydaes cocTaisiomas 1., () Moxker ObITh MoIOKeHa PaBHOM
HYJIIO.

IIlymoBasi TemMmepaTrypa NpHeMHHKa OOYCIOBJIEHa €ro COOCTBEHHBIMU
TEIUIOBBIMU IIIYMaMH, 3aBUCHUT OT THIA MPUEMHUKA U B OCHOBHOM ONPEAEISIETCS
IIYMOBOW TeMIepaTypoll BXOAHOIO MaJIOIIyMsIIero ycuiurens (aubo ero
Kod(hpureHToM 1ryma).

T, =({10%" —1P90K . (13)

ITAII 6
PACYHET OTHOIIEHMA CHUI'HAJ/IIYM, HIPUBEJEHHOI'O KO
BXOAY HNPUEMHHUKA 3EMHOM CTAHIMWH 3axnrodaeTcss B yyeTe

apaMeTPOB, PACCUMTAHHBIX B IBYX MPEALIAYIIUX MYHKTaX: Prp 5c 1 Py s
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XKEJIAIO YCIIEXOB!!!!

KOHCVJIBTALINU 1o agpecy kokorich@mail.ru
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