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THMOPEEBA A. A, XJIOITKOBA 3. K.

WHPOKOAUATIASBOHHAS AHTEHHA C HU3KHUM YPOBHEM
BOKOBOI'O U3JAYYEHHUSA AN 3EMHBIX CTAHUHUH
CNNYTHHUKOBBIX CHCTEM

B nHacTosiulee BpeMs uMeercss 6OJbUIOE KOJAUYECTBO
pagyocucTeM OBICTPO Pa3BHBAIOIIHXCH CHYTHHKOBHIX
panuocayx6 [l], B ToM umcie GHKCHpOBAaHHAS CHYT-
HukoBaa cayx6a (PCC) u BemartensbHas CHOYTHHKO-
Bag cayxba (BCC), rume yxe cefiluac Hameuaercs
Haub0/blIas HACBILEHHOCTh T'eOCTAallHOHApPHOH OpOH-
Tl (['O). Onast xaxaoh u3 cay:xkG B COOTBETCTBHH ¢
PersaMedToM panuocBsI3y ONpefeneHB MOJOCH yac-
TOT, KOTOpble, KaK NpPaBHJIO, COBMELIEHB C APYTHMH
cayx6amu. B nanpasaenusix 3emas — Kocmoc 1 Koc-
Moc — 3eMJsi 3TH [OJIOCH pasjudHbl, Passauyarorcs
OHY H AndA pasubix PafiioHos semuoro mapa: Pafion [—
Erpona, Asus, asuarckas uwacte CCCP, Mouronuns,
Pasion 2 — Amepuka; Pajion 3 — Asus (6e3 CCCP u
Mouronuun); Ascrtpaausa, Oxeanus. MaxcaMaibHo
ocBoedbl Hanbosee ynoOHLIE AJIS LeJeH DALUOCBS3H U
BelUlanust auanasonu 4/6, 11/14, 12/18 I'Tu. Hauu-
HAIOT HCIOJAb30BaTh ¥ auanason 20/30 I'Ti.

K OCHOBHBIM IIOJIOCAM 4YacTOT, HAYHHAS C AMATIA30-
Ha 4 I'Tu, nasa cucrem ®CC moxuo orHecTH [2]:

Kocmoc — 3emas: 34. . . 42, 45. . 48 725 ..
. 7,75; 1007, .0 1L,7; 17,7, . . 21,2 TTu — aas Beex
Patiowos; 11,7. . .12,2 TTu — Pation 2; 12,2, ..

12,5 TTu— Pasion 3; 12,5. . 12,75 I'Tu— Paii-
OHHl } u 3.

3emns — Kocwmoc: 5,725. . .7,075 [Ty — Pajion 1;
5,85. . .7,075 I'Tuy — Pajions 2 u 3; 12,5. . .
12,76 TTu — Paion 1; 7,9, . .84, 12,75. . .13,25,
14,0. . 14,5, 27,5. . 31,1 I'Tu — nnsa Bcex PafioHoB;
27,0. . .275 ITy — Paijious 2 u 3; 10,7. . 11,7,
14,5. . 14,8, 17,3. . .18,1 I'Tu — ToabKO AJg NMOZAYH
nporpamM Ha cnytHukd BCC, pabGorawouiue B nosaoce
12 I'T'u.

Has BCC (nanpasaenne Kocmoc — 3emist) Hau-

Oosee mepcneKTHBHBIMH Ha O.jHzxKaliiiee BpeMA sB-
JS0TCH MOJI0CHL 11,7. . 1125 TITu-— Paiion 1,
117. .. 122 TITu— Pafion 3, 12,2. . .12,7 I'Tu—

Paiion 2, B KOTOpHX pa3spaGoTaHbl M MPUHSATH COOT-
BercTByromue Mexaynapoanne Ilaans.

B cucremax ®CC n BCC npumensiorest pasinuneie
aHTeHHH 3eMHBIX cTaHuui (3C), npu 3ToM ocoboe
BHHMaHHe yJeJsieTcsd HX HANpaBJEHHBIM CBONCTBAM,
TaK KaK OHH OIpejessiioT CTeNleHb ucnoan3oBanus ['O
u nosoce yacror. Hduamerp antewn 3C ®CC cocras-
JAs5eT apuMepHo 3. . .12 M. Maswe aurendw 3C (0Ko-
a0 0,5. . 3,0 M) TIpPHMEHSIOT B paclpefeJUTe]bHBIX
cerssx BCC u na 3C nmo1BuXKHBIX ¢/1yx6, 06/1a1a10MHX
Manol  npomyckHoit  cnocobuocreio. OpHako B
locrepnee BpeMst Ojarojapsi coOBepLIEHCTBOBAHHIO
GopToso#t ammapatypsl y anmapartypsl 3C, BO3MOX-

HOCTb HCIIO/Ib30BAHNS AHTEHH MaJIOrO JHaMeTpa pe3xo
yBesuunsaercs kak aas BCC, tak u aas ®CC. Tlo-
oMy pas3paboTka aHTewH maJoro paamerpa (0,0, . .
.. .2,0 M) npuoGpetaer 60/bllOe 3HAUEHHE H MOTPed-
HOCTb B HHX NOCTOSHHO yBeauunBaercs. K azexrtpuue-
CKUM TapaMeTpaMm aHTeHH NPeNbSBJAITCH CJAeLy!o-
uige TpeboBaHus:

naubosiee HH3KHH ypOBeHb OOKOBOTO H3JYYEHUS B
nepeaHeM MOJYIPOCTPAHCTBE, T. €. YBEJHYEHHE HpO-
CTpPAHCTBEHHONI H30HMpaTesbHOCTH AaHTEHHbI, Onpeje-
JA0IEed, B KOHEUHOM WTOre, KauecTBO MpHeMa IpH
33/laHHOM YIJIOBOM pAa3HOCe CIOYTHHKOB HJIM MUHH-
MaJbHO BO3MOXKHBIH YIVIOBOH DasHOC CIYTHHKOB IIDH
32/laHHOM KadecTBe IIpHeMa;

MAaKCHMaJBHO peasusyeMasd MOMEXO03allHIIeHHOCTh
aHTEHHBLI B I1€JI0M, ONpefe/]Aolds IYyMOBYIO TeMIe-
paTypy aHTeHHE;

BbicOKas 3¢ dexruBrocts (KUTT);

MaKCHMaJIbHO BO3MOXKHA® UIMPHHA TJ4BHOTO Jie-
[eCTKAa MO YPOBHIO MNOJOBHHHOM MOMHOCTH (2605)
AHTEHHBbI C 3aJaHHBIM KO53(¢HUIHEHTOM YCHJIEHHS, KO-
Topast ompeseserT cTabuapHOCTL pabOThl CHCTEMBI NIPH
OTKJIOHEHHSX CIYTHHKA U3 pacyeTHON TOUKH,

MHUHHMaJbHBIE YPOBEHb KPOCCIOJSPH3ANHH, ONpe-
JesTIONIHE 3alIHILEeHHOCTh CHCTeMBl OT NpHEMa MoMe-
XH JApPYrof noJspH3aUHH, TaK KaK HpH IJaHHDOBaHHH
pa3MelleHHsT CNYTHUKOB Ha OpOHTE YYHUTHIBAETCH H
KpPOCCIOJApH3allMORHAS PAa3RA3Ka,

MHHUMAJbHBIE KO3 (hUIHEHT CTOAUYeH BOJHH Ha
BXoJe obJydaTed.

Hapsiny ¢ nepeunciaeHHbIMH TPEOOBAHUIMH, IPELD-
SIRJISeMBIMH K 3J1eKTPHYECKUM napamerpam aHteun 3C,
yKaxeM, 4TO npuemuwsie auteHnnl cucreMsl BCC pas
MHIHBHIYAJbHOIO H KOJIJEKTHBHOTO INpHEMa AOJKHbI
6pITh OPOCTHIMH IO KOHCTPYKUHM, HaZeXKHHIMH B 3KC-
NJAyaTaluu ¥ JelieBbIMH, TaK KaK 3TO — U3AeJHsA Mac-
COBOTO Mpou3BoicTBa. KpoMe TOTo, XeJjaTeJbHO, YTO-
6bl OHM OBUIH KOHKYDEHTOCIOCOGHBIMH Ha MHDOBOM
pbIHKE M TIaTEHTHO YHCTHIMM.

Haubonee caoxuoll 3anayeir Ha OuauKaiinee spe-
Msi SIBJISIETCS] CO3JaHMe AaHTEHH C MOBLILIEHHOH IpO-
CTpaHCTBeHHOH u36HpaTespHOCTBIO. B ofulem Buue
NpOCTPAHCTBEHHAs H36HpaTebHOCTb ONpelesAercs
VDOBHEM MAaKCHMyMOB M CKODOCTbIO chaja GOKOBBIX
qenectkoB. CoBeplIEHHO OYEBHAHO, YTO UeM HHXKe
ypoBeHb GOKOBLIX JIEMECTKOB M 00Jblle CKOPOCTh CHa-
aa, TeM GOJbIIyI0 NPOCTPAHCTBEHHYIO H30HpaTeab-
HOCTb uMeeT aHTeHHa. HanpuMep B [2], cHHXKeHHE

VPOBHS GOKOBHIX JIETIECTKOB 10 BEJHYHHDI
G(0) =25—251g8 (1)

Nrd




[image: image1.png]aubo yBe/MYeHHe CKOPOCTH cmaja B 1,5 pasa mpuso-
JIUT K COKpPALIGHHIO YIJia pa3sHoca CIOYTHUKOB NpUMep-
HO BJBOE€ U COOTBETCTBEHHO K yJBOeHHIO eMKocTH [O.

Ecau HanpaBsJeHde Ha COCEJHUH CIIyTHHK COBIa-
Jaetr ¢ 06JacTbio IepBOro OOKOBOTO JIeNeCTKa aHTeHHE
3C, To ocofoe 3HAUEHHE B 3TOM cJaydae Ipuobperaer
YPOBEHb MMEHHO 3TOTO JENEeCcTKa H CJAeLyeT CTPEeMHTb-
Cfl K €r0 CHHXKEHHUIO.

Opyrum cnoco6oM yseaunuenus emkoctu 1O asas-
eTcsi pasjeseHHe CHIHAMOB IO noaspusauusam. OKO
JOCTHIaeTcsl NPH H3JAYYEHHH ABYX CHTHAJOB C OPTOrO-
HaJbHOH moJsfpu3alnHell — Jubo JuHeRHOH B IBYX
B3aHMHO OPTOrOHAJBHBIX IJIOCKOCTSX, JTHOO Bpallalo-
meHcss ¢ pasjMYHBIM HalpaBieHHeM BpalleHHSs.

MHorue koHKpeTHBle Tpe6OBaHHS, NpeAbABAIEMble
K antenHaM ®CC u BCC, 3adukcrpoBaHbl COOTBETCT-
BYIOLIHME JAOKYMEHTaMH, NPUHATHMH BCeMHPHBIMU U
PeruonanapubiMp KoHbepenuusmu MCI. [lpu sTom
ocoboe BHHMaHue yaessercsl TPeGOBAHHAM K YPOBHIO
GOKOBOTO H3JIyYeHHs, KOTOPHle HMEIOT TeHIEHIHIO C
KaxJIHM [OAOM yXKecrodaThcss. B Hacrosinlee BpeMmd
Haubosee KECTKHE U3 HHX NPeIbABJAfIOTCA K 00Jb-
muM anreHHsiM cucreMam OCC. AHTeHHBI, BBOLHMEBIE
B axcmiyatanuo ¢ 1991 r., MOJXKHBI yAOBJIETBOPATH
CJAEAYIOHIHM YCIOBHSAM:

G (0) =29—251g 6 nag antens ¢ 100 <D/A<150; (2)
G(0)=49—101g (D/1)—251g6® a5 aHTeHH ¢
35<D/rL<100, (3)

rie D — nuaMerp packpblBa
BOJIHBL,

B ¢opmynax (1)—(3) yposenb H0KOBOro Hsjyue-
HUS 33JaH OTHOCHTEJBHO M30TPONHOIO YPOBHSI.

TpeboBanus k anrenHam BCC, npeanaszHaueHHBIM
AN KOJMJIEKTHBHOrO (20p5~1°) u WHAHBUIYAJIBLHOI'O
(2605=~2°) mpuema, MeHee xecTkie. OJHAKO BeRY-
uige 3apyOexHble (QHPMBI Npu pa3paboTke HOBBIX
AHTCHH (BHE 3aBHCHMOCTH OT pasMepa W NMpHHALIEX-
HOCTH aHTEHH K TOH HJYU HHOH CNYTHHKOBOH cHCTEME)
CTPEMSITCS YIOBJIETBOPUTb HUJH JaKe NPEB30OHTH HaH-
BoJiee KecTKue Ha AAHHBIA MoMeHT Tpebomanns. [lo-
3TOMY M MBL OyAeM B KauecTBe KDHTEDPHUS OLEHKH
NOJb30BATHCS BEIpAXKeHHeM (2), X0Td GOPMAaabHO OHO
OPUMEHHMO TOJBKO K OOJBIINM AHTEHHAM.

Hapsny co cHuKeHHEM ypOBHS GOKOBOrO H3Jyue-
HUsl elle OAHOH Ba’KHOH 3ajauell gBJjseTcd pacliupe-
HHe pabouero AMamasoOHa AHTEHH, T. €. BO3MOXKHOCTH
paboTHl B HECKOJIbKHX NOJOCAX, BBIAEJEHHBIX 175 pas-
JIHYHBIX CIIYTHUKOBBIX PAAHOCAYXKO W pasauuHbix Pafi-
OHOB 3eMJIH.

AHa/M3 OCHOBHBIX TEH/JEHUHI PA3BUTUS AHTEHH Ma-
Jgoro puamerpa mig 3C cucreM CIYTHHKOBOH CBA3U U
BelllaHuA II0Ka3blBaeT, 4YTO B 3THX CHCTEMax caMoe
OoJpllloe  pacnpocTpaHEeHHe MOJYYUJH B HacTodliee
BpeMsl 3epKaJbHbie AHTEHHbl, a CPeJH HHX NOCTaB-
JeHHBM TpebfoBanuam Haubojee MOJHO YJO0BJETBO-
PAIOT aHTEHHE!, BBHITNIOJHEHHBEIE 10 CXeMe ¢ BhIHeCeH-
HBIM o6JyuarteseM DTH aHTEHHDLl 10 CPABHEHHIO C OCe-
CHMMETDHYHLIMH HMEIOT CJeAyIollHe NpeHMyLlecTBa:

OTCYTCTBHE 3aTEHEHHs! pacKpbiBa aHTEHHB 00.y-
yalel cucTeMolt ¥ 3JeMeHTaMi ee KPeNJeHus nosBo-
JseT NoJayudTbh Hanbosee HH3KMH ypOBeHb MEPBOLO H
GauKHUX GOKOBBIX JemecTKoB npi Bbicokom KHIT;

AaHTEHHBI C BLIHECEHHBIM ofbJyuaTejgeM Kak Obl K-
BHBAJEHTHHl 00Jjiee IJHHHOMOKYCHLIM OCeCHMMeTpuY-
HBIM aHTEHHAM H 10310vy TpeGOBAHHA K TOUYHOCTH

AHTeHHBbI; A — AJHHA

YCTAHOBKH 00JyuaTe/isl B 3THX aHTEHHAX MEHbIUe, 4eM
Yy OCeCHMMEeTPHUHBIX;

OTCYTCTBHE 34T€HEHHsI paCKpPhiBA U BO3MOXKHOCTh
CO3JaHus CMajalollero MM Jaxke ClenuajbHOro pac-
npejieseHns aMIVIMTYJbl NOJIST B PACKPLIBE TO3BOJSIOT
MOJYYHTb NP BLICOKOH 3((QEKTHBROCTH IIHUPOKHUH
rIaBHBIA JIeECTOK B COYETAHWH C HU3KUM yPOBHEM
BGOKOBBIX,

HH3KUH ypoBeHb OOKOBOIO U3JyueHud, ocobeHHO B
liepejHeM IMOJYyNPOCTPAHCTBE, OOecNeunBaeT HH3KYIO
Iy MOBYIO TeMIIepaTypy aHTeHHBI;

COTJIACOBAHHE QHTEHHBl C MUTAIOUIUM TPAKTOM MO0JI-
HOCTBIO ONpejensieTcs corqacoBaHueM o0nayyarteJs,
TaK Kak IoJe, OTpaXkeHHoe OT 3epKaJia, Ha3ajx B o0Jy-
YyaTe/b HE IONALAET;

cXeMa aHTeHHBl ¢ BbIHECEHHbIM obJayuareseM (pac-
NOJOXKEeHHe 3epkKanda H ob0saydyaTeds OTHOCHTEJBHO
rOpH30HTa) ofecleuyBaeT BO3MOKHOCTE 3KCIAYaTALHH
3TUX aHTeHH 0e3 YKPBHITHS, KOTOpOe, KaK MHPAaBHJIO,
3HAYNTEJBHO YXYALIaeT XapakTepHUCTHKH aAHTEHHH,
0co0eHHO NpH paboTe B BLICOKOUACTOTHLIX [HANA30-
Hax.

E/VHCTBEHHBIM CYLIECTBEHHBIM HELOCTATKOM (eCJH
He NPHHATB CTeluaJbHble Mepbl) sBJsSeTCS JOBHI-
[HeHHBIH 10 CPABHEHHIO ¢ AJHHHODOKYCHBIMHU OCECHM-
VeTPHUYHBIMH aHT€HHAMH YDOBEeHb MAaKCHMYMOB KPOCC-
noJspH3auuK rpd pabore aHTEHHbl Ha JHHEHHOH IO
asipusanuy. OAHAKO IPH COOTBETCTBYIOILEM HCIOJHE-
HHH aHTEHHB! NpelbAB/sSeMbIM TpeOOBaHHAM OH YAO0B-
JIETBOPSIET.

C yyeToM CKa3aHHOTO CTAHOBMTCH OYEBHIHOH MpH-
YyyHa TOro, UTO TIPH pa3paboTKe HOBHIX AHTEHH JJIs
3C cnyTHHKOBOH CBSI3H W BelaHHus, 0COGEHHO TpH pas-
paGOTKe aHTeHH MaJoro jdamerpa, B HacTosllee
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[image: image3.png]BpeMsi NPENINOUYTEHHE OTHARTCH HEOCeCHMMETDHUYHLIM
O/IHO3€PKAJbHBIM AHTEHHAM.

PesynbTaTel paspaboTKH 1UHPOKOAHATIA30HHON aH-
TEHHbl ¢ HH3KHM YpOBHeM OOKOBOrO H3JYYEHHs, Bbl-
NOJHEHHOU TI0 CXeMe C BbiHeCEHHHM 0O0Jyvareaew,
ONACAHbL B JlaHHON palborTe.

AnrenHa c amaveTpom packpuiea 1,5 m (puc. 1)
HMeeT JBa CMeHHBRX o0JayuaTes, BBUIOJHEHHBIX Ha
6ase pacdasupoBaHHEIX pynopHLIX aHTeHH [3, 4]. C ox-
HUM oOJayuaTejeM aHTeHHA paboOTaeT B HeNpepbiBHOM
Auanasone vacror or 3,4 go 84 I'Tu, a ¢ apyrum —
or 10,6 go 14,8 I'T'i;, 7. e. ¢ KaxKABIM U3 0bayuareses
AHTEHHA IeDeKpPLIBAET HEeCKOJBKO YACTOTHHIX TOJIOC,
sorgeneHdanX aas cucrem O®CC u BCC, a Takxke u 15
JPYIHX COYTHHKOBLIX cayx6. Tlpu HeoO6X0oauMOCTH
uveeTcsl BO3MOJKHOCTb obecmeudTh paboTy AHTEHHH
BO BCex nojocax vacror (or 3,4 1o 14,8 ['f'n) npw me-
NOJb30BAHHK QHOTC 00JyuaTend.

Ha puc. 2 nokasanu guarpaMMbl HanpaBJeHHOCTH
(AH) B a3uvyTa1bHON NJOCKOCTH AHTEHHEl C HH3KO-
YacTOTHBIM oOOJyuaTejleM, H3MepeHHble Ha YacToTax
3.8 (puc. 2,a, 6) u 6,0 I'Tu (puc. 2,6,2), a na puc. 3—
C BBHICOKOUACTOTHLIM oOfJyuyatesneM, H3MEpeHHbie Ha
qacrorax 10,7 (puc. 3,a,6) u 14,5 'y (puc. 3,8,2).
Ha 31ux pHCyHKaX NpHBeZEHO TaKXKe 3HaueHHe K0o3®-
¢Ounuenta ycunenua (Go), ornomenue D/i, ypoBeHb
6OKOBOrO H3JAYUYeHHs, COOTBETCTBYIOUWHA TpeBoBaHHAM
BbipaxeHud (2) (r. e. Hanbosee IKECTKMH JJd IKC-
IJIyATHPYEMBIX aHTEHH), H yPOBEHb, ONpelensieMblH BH-
paxeuueM (1}, pacCUHTAaHHLIA HA TIEPCIEKTHRY (IUTpH-
X0Bas JIMHUSL ¥ INTPHXIYHKTHPHAS COOTBETCTBEHHO).

Onucpieaemasi aHTeHHa Oblia o0cjeI103aHa TaKxKe
H CO cnenHaJsbHuM 06.1yuarteseM, HMEIOUIAM HaCaAKy
¢ 4eTBepPTHBOJIHOBLIMH KaHaBKaMHK, KOTODHIH obecrnedu-
BAeT BLICOKYIO TPOCTPAHCTBEHHYIO H3OHpaTelbHOCTD
aHTenHsl B mosoce uactor 10,65. . 12,75 I'Tu. Jxcne-
pumenranbHble JIH anTenssl ¢ 5TuUM obJayuareseM,
usMepensble Ha uactrore 11,2 I'T'u, mnpuseneHsl Ha
puc. 4,a,6. YporeHb 60OKOBOTO H3JYUCHHS 4HTEHHEL C
5THM oO0JyuareseM MojunHsAeTcA ypasHeHHwo: G(0)=
=20—25 1g 6.

Kak wu3BecTHO, DpH HCIONb30BAHHH KPYrOBGH
MO pH3ALHH YPOBEHb KPOCCHOJADH3ANHOHHOTO H3JaYy-
YeHus AHTEHH ¢ BLIHECEHHHIM o00JyuaTesneM B IIpHH-
[WNe BeChbMa HH30K I, Kak mpasuio, 6yner ompene-
JAThCH XapPaKTEPHCTHKAMH He aHTEeHHBI, a BO30y1uTe-
JIs KpyroBo#l nmoasipusanuy. B cBA3H ¢ 3TMM 3KClepH-
MEHTaJbHAA OLIEHKA KPOCCNOJAPH3aLHOHHBIX CBOHCTB
9THX aHTEHH Ha KDPYTrOBOH MOJASpH3ALHUW BechMa 3a-
TpyAHeHa, MO3TOMY B J1aHHOH paboTe MLI OTPaHHUH-
JHCh U3MEPEHHUSIMH KDOCCNOJAPH3AUHOHHLIX XapakTe-
PHCTHK TOJBKO HA JHHeHHOH MOJADH3ANMH M TOJBKO
B A3UMYTaJbHOH IIJIOCKOCTH (B NMJOCKOCTH 4CHMMMeT-
pHU), Tle Y HEOCECHMVETPHUHBIX aBTeHH OH HauboJaee
peicoxk. Kpoccnoaspuzaunorsse IH, usmepesuse Ha
yactore 3,4 I'l'u, npuBegensr Ha puc. 2,a 0.

Cor.oacoBaHMe aHTEHHOH cHCTeMBl B CHJBHOU cre-
[eHH 3aBHCHT OT AHaMeTpa BOJHOBOAZ B JTHHAX BOJIH.
DkcnepHMeHTa bHBIE HCCJAJ0BAHHSA TI0KA3aJ/H, 4UTO
upw d/7.=0,85 (d— n1naMerp BOJHOBO1a) Ha BXOJe
obayuatens KCB<1,06.

TakuMm 06pa3oM, NpHBEIEHHBIE B CTAThE PE3YJbTa-
THl OTHOCATCHA K @HTEHHe ¢ AMaMeTpOM packpslBa 1,5 M,
ojHaKO Ha 0ase obBayuaTesel, BLHINOJHEHHBIX B BiHje

Pa3JHUHLIX MOAMGHKAUMHA pacdasupoBaHHBIX pyHOp-
HBIX aHTEHH, MOLyT ObiTb CO34aHbl AHTEHHB KakK C
MeHBIUHM, Tak U ¢ OOJBIUIHM JAHAMETPOM pacKphBa,
OpeHAa3HaUCHHDble [/ HCIOJb30BAHHS B Pa3/JIHYHBIX
COYTHHKOBHIX cayx6ax. Ilpu 3TOoM B 3aBHCHMOCTH OT
3aJaHHbIX TpebOBAHUH BO3MOXKHEI pa3JHYHbIE HCIOJ-

HEHHS aHTEHHB: 1IHPOKOAMAIA30HHbIE, C MOBBILIEH-
HOH 3((eKTHBHOCTHIO, C TOBLILIEHHOH TPOCTPAHCT-
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CEeHHOH H30MpaTe/bHOCTBIO, ¢ TOHHXKEHHBIM YPOBHEM
neproro GOKOBOrO JenecTkKa. yJyUlleHHbE IO Kpocc-
NOJIApU3ALHA HJIH 10 COrIacoBaHHIO.
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