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BBenenue

OO0yuenne mo aucuuiuinHe «[loMexu M MCKaKeHUs B KaHAJAX Mepenayd HHPOPMAITHK
MIPOBOJMTCS  C eI  CICIUATM3UPOBAHHOW TIOJITOTOBKM  CTYIACHTOB B  00iactu
pamuoTeXHUYecKoro  mpotuBojeiicTBus. CoBpeMeHHass OOCTaHOBKa  TpeOyer, dYTOOBI
CHEIIMATUCTBI B 3TOM 00JIACTH OBUIM TOTOBBI CTOJIKHYTHCS HE TOJBKO C IIOMEXOBOI 00CTaHOBKOM,
BO3HHKAIOMICH TpH (PYHKIIMOHUPOBAHUH MPEATNPHUATHI TPOMBIIUICHHOCTH, TPAHCIIOPTA U CBSI3H,
HO W C BO3JICHCTBHEM OPTaHW30BAaHHBIX TIOMEX, CTICIHATBHO MPETHA3HAYCHHBIX TS XY/ IIICHUS
paboOTBl  PaJMOTEXHUYECKUX  CHCTEM  PAJUOJIOKANIMOHHOTO W PaJMOHABUTAIMOHHOTO
000pyI0BaHUA.

[Tockonpky  (yHKIIMOHUpOBaHHE paauodiekTpoHHON mnpoxykuuu OIIK moxer
MIPOUCXOUTh B KOH(IMKTHBIX CHUTYAITUSAX PA3IMYHOTO IUIAHA, TO PAOOTHUKH JIOJDKHBI OBITH
O3HAKOMJICHBI C OCOOCHHOCTSMH TIPEIHAMEPEHHBIX IIOMEX W TYTAMH YCTPAaHCHHS WX
HEraTHUBHOTO BIMSHHS. JJIT 3TOTO B NMPaKTUYECKHE YKa3aHUs BKIIOYCH OIPEJICIICHHBIN HaOop
CHEIMATN3HPOBAHHBIX TEOPETUICCKUX CBEICHUM.

Juctunnuna "[loMexu M MCKaKEHHs B KaHalax nepeaadyn mHpopManuu' OTHOCHUTCS K
npoheCcCHOHANTBPHOMY ITUKITY AUCITUTIIINH U OCHOBBIBAETCS HA 3HAHUHU MPEIMETOB OaKaIaBpCKOTO
oOpa3zoBaHusl, Takux, Kak «Maremarukay, «Pusukay, «OO0mas Teopusi CBI3W» M MPEIMETOB
MarucTepcKkoro oOpa30oBaHMs, JOTHYECKH M COACP)KATEIHbHO-METOAMYECKH CBSI3aHA C HHUMHU.
[Tony4yeHHbIC 3HAHUSA MOTYT OBITH MCIOJI30BAHBI IIPH MOJATOTOBKE MaruCTEPCKOM TUCCEPTAIINH,
a Tak)Ke B MpoIiecce pa3pabOTKX U MIPOCKTUPOBAHMS pauoanapaTypsbl.

B cBsa3uM ¢ HEOOXOAMMOCTBIO aKTyaJM3alldd 3HAHUH KM HABBIKOB 10 H3y4aeMoi
JUCIUILIMHE B MPAKTUYECKHUE 3aHATHSI 10 HEW JIOTOJHUTEIHLHO BKIFOUCHBI CBEJCHUS IO BHUIaM
OPraHM30BaHHBIX TOMEX M HEKOTOPbIM COBPEMEHHBIM MyTsIM OOpbObl C HHUMH B
paaOHABUTAIMOHHBIX M PAIMOJIOKAIIMOHHBIX CHCTEMaX.

JlaGopaTopHble 3aHATHS MO AUCHUILIMHE «[loMexu M MCKaKEeHHS B KaHajaxX Iepeaadu
uHbopMalUKU» JOJDKHBI HAY4YUTh CTYIACHTOB pa3dupaTbCcsi B OCOOCHHOCTSAX BO3ACUCTBUS
CIIOHOW TIOMEXOBOW OOCTAaHOBKM B PA3JIMYHBIX YCIOBUSAX OSKCITyaTalldd CHCTEM IMeperadyu
nH(pOpPMALIUK U Mepax MO 00ECIeYEHHUIO IEKTPOMArHUTHOW COBMECTUMOCTH paauocpeacts. C
MCIOJIb30BAHNEM KOMIIBIOTEPHBIX CPENICTB CTYJIEHTHI BBITIONHSIOT PacueThl B COOTBETCTBUU C
3aJJaHUSIMU U UCCIEAYIOT COOTBETCTBYIOLIUE OCOOCHHOCTH 00paOOTKH CUTHAJIOB.

HaGop mnpuBoguMBIX B  METOAMYECKUX  YKa3aHHWSIX 3aJaHUd 1O  pacueTry
MMOMEXOYCTOMYMBOCTH U DIIEKTPOMATHUTHOW COBMECTUMOCTH PaJUOCPEICTB MOXKET OBITh

HCIIOJIb30BAH CTYACHTAMH CAMOCTOATCIIBHO ITPU MMOATOTOBKE K 3aHATHUAM U B CPC.



1. TEOPETUYECKHUE CBEIEHUA

OpranuszoBaHHble (IpeJHAMEpPEeHHbIE) IOMEXH.
Bo3znelictBue crneuManbHO OpraHU30BaHHBIX (MPEJHAMEPEHHBIX) IOMEX CIEAYyeT
OXKU/IaTh B KOH(IMKTHBIX CHTYallUsX, KOT/Ia PAIHOIEKTPOHHAs BOWHA CTAHOBHUTCS OJHUM W3

BHUI0OB [[eﬁCTBHﬁ IMPOTHBHHUKOB. PaCCMOTpI/IM OCHOBHBIC BU/Ibl OPraHU30BaHHbLIX ITOMEX.

1.1. AKTHUBHBIE MAaCKMPYIOILIME IIOMEXH.

AKTUBHBIMH TIOME€XaMM Ha3bIBAIOTCA PAJUOCUTHAIIBI, CO3/1aBa€Mble CIIEHUAIbHBIMU
paauoniepeaTiMKaMi U IpeJHa3HAYeHHbIE Ui YXYIIUICHUS WM HMCKIIOUEHUS HOpPMAalbHOMN
paboTel paanolnieKTpoHHbIX cpencTB (POC) mpoTuBHHMKA. AKTHBHBIE MAcCKUPYIOLIUE TOMEXU
CO3/al0T Ha BXOJie MpueMHHKa nojaasyisgeMoro POC ¢oH, KoTopslil 3aTpyaHseT oOHapyKeHHe
MOJIE3HBIX CHTHAJIOB, HMX paclio3HaBaHWE M ompejeneHue napamerpoB. Kak mpasuio,
MacKUpYIOIMe TOMEXH JTUHEHHO CYMMHUPYIOTCS C CUTHAJIOM Ha BXOJi€ MPUEMHUKA U MO3TOMY
Ha3bIBAlOTCA aAJUTHBHBIMH.

AKTHBHBIE MAacKHpYIOLIME MOMEXH MOKHO pa3feiauTh Ha TPU TPYMIIbl: HENpPEpbIBHbIE
IIYMOBBIE  IIOMEXH, XAOTHYECKUE  HUMIYIbCHbIE TIOMEXH M  TOCJIEIOBAaTEIbHOCTH
JI€TePMHUHUPOBAHHBIX MMITYJIbCHBIX CHUTHANOB. VcII0/Ib30BaHNE MACKUPYIOIIMX TOMEX JIH0O0ro
THUIA IPUBOJUT K YMEHBUICHUIO BEPOSITHOCTH MPABUILHOTO OOHAPYKEHHUS TOJIE3HOTO CUTHAJIA,
YBEIMUYEHUIO BEPOATHOCTU JIOKHOM TPEBOI'M M CHHXKEHHIO TOYHOCTH M3MEpPEHHUs ero
XapakTepucTuk. B manopamuoit umnynscHoit PJIC ¢ uHauKkaTopoM B KauecTBE BBIXOIHOTO YCT-
poiicTBa IpU NpUEME CUTHAJIOB OT OJHOM LIEIM U OTCYTCTBHM IIOMEX Ha HKpaHe JIEKTPOHHO-
nydeBoi TpyOku oOpasyercss omHa oTMmerka. [lomexa BbI3bIBaeT 0Opa3oBaHUE BIOJIb BCEH
pa3BepTKU JAIBHOCTH MepUaromuX ((QIyKTyupyroolmux) OTMETOK, KOTOpbIE 3aTPyIHSIOT
oOHapyXeHHe CUTHAaIA.

IIpu ucnonszoBanuun B PJIC cucTeMbl aBTOMATUYECKOTO CIIEKEHUS 3a LEIBI0 IO

AAJIbHOCTHU TIOJIOKCHHUC CICOAAIINNX HUMIYJIBCOB JAJIbHOMEpPA OJHO3HAYHO OIPCACIACTCA

MCCTOHAXOXACHUCM HUMITYJIbCHBIX CUTHAJIOB Ha BpeMeHHOﬁ ocu. Hanmmuue MYMOBOﬁ IIOMECXH

HapylaeT HOPMaJbHYIO PabOTy 3TOH CHCTEMBI, TaK Kak CllydailHO€ M3MEHEHHE aMIUIUTY/AbI
UMITyJbCHBIX CUTHAQJIOB 10 BCEH IIKaj€ MAaJbHOCTH JIE€NAa€T HEBO3MOXHBIM YCTOWUYMBOE

PACIOJIOKCHHUEC CIICAAINX UMITYJIBCOB JAJIbHOMEPA B OMPCACIICHHOM IIOJIOKCHUU.



Amnanoruynas KapThuHa HMMCCT MCCTO IIpHU BO3I[€I>'ICTBHI/I MNOMEXM Ha KaHaAJI Hepcaadunt

panuorenerpadHbIX WM paaroTeneGoHHBIX curHaioB. [lomexa, CKIagbpIBasCh C IMOJIE3HBIMU
CUTHAJIAMM, MCKaXKaeT IIOCJIECIHUE Ha BBIXOJAEC IIPUEMHHUKA, YTO CHHXKACT BEPOSTHOCTH
IIPAaBUJIBHOTO PACIIO3HABAHMS IIEPENAHHBIX CUTHAJIOB.

D¢ (heKTUBHOCTh MACKHUPYIOIIMX MOMEX 3aBUCHUT OT MHOTUX (DaKTOPOB, M, B TEPBYIO

odepelb, OT BPEMEHHOM M YaCTOTHOM CTPYKTYpbl KaK IOMEXM, TaK M CUTHAJIA, a TAaKXe OT

OHEPICTUYCCKOTO COOTHOIICHHA IIOMCXM W CHUTHajla Ha BXOJAC IMPUCMHHKA II0AAaBJIACMOTIO

POC.

Xapaxmepucmuka HENpepbIEBHbLX UYMOBBIX NOMEX.

[Tomexu 3TOrO BHWAA SABISIOTCA HamOoJsiee yHMBEpCAIbHBIMH. OHU C YCIIEXOM MOTYT

OBITH MCITOJIb30BAHEI JJId TIOAABJICHUSA PAANOIJICKTPOHHBIX CPCICTB JIF000T0 Ha3HAYCHUS Ipu

CaMbIX pa3sHOOOpa3HBIX pexXHMMax MX paboTel. HenpepbiBHBIE IIyMOBBIE MOMEXH MOTYT
MacCKHpOBaTh IIOJIC3HBIE CHUTHAJIBI HA BPEMEHHOW M YaCTOTHOW OCSX, a TaKKe II0 Halpas-
neHuto npuxona. lllymMoBble OMEXH MPENCTABISAIOT COOON HENpephIBHbIE BBICOKOYACTOTHBIE
KoJIeOaHMsl, OJMH WIM HECKOJbKO IapaMeTpoB KOTOPBIX (aMIumTynma, wacrtorta, (asa)
U3MEHAIOTCS  cilydaiHbIM ~ oOpa3om.  Peanusyemble  cpeacTBa  CO3JaHMs — IOMeEX
XapaKTepU3YIOTCS CIEIYIOUUMH 0COOEHHOCTIMU:

- HOCTOSIHCTBOM 3HAu€HHWH OCHOBHBIX IIapaMETPOB IPH BBIOPAaHHOM peXUMe pabOThI
nepenaTyrka momex (K TaKMM MapameTpaM OTHOCSATCS, HalmpuMep, MOIIHOCTh H3JTy4aeMbIX
KOJIEOHHMH, IIUpUHA CIIEKTPa MOMEX;

- OTHOCHUTENIBHON Y30CTBIO CIIEKTpa M3JIydaeMbIX KoJeOaHHIi;

- CPaBHUTEIBHOW PAaBHOMEPHOCTHIO CIEKTPAIbHON IJIOTHOCTH IOMEXHU.
Hamnpsokenne mrymoBoit momexu Un(t) Ha BXoje NpHEMHHKA NPEACTAaBISET COOOi

CTallMOHAPHBIA 3PrOJUYECKUN Y3KOIOJIOCHBIN CIy4YalHBIM IPOLECC, UMEIOLUNA HOPMaIbHBIN
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3aKOH pAacCHpeleiICHUs] MIHOBEHHBIX 3HAYEHUM M PAaBHOMEPHBIM YacCTOTHBIA CHEKTp B

npenenax padoueid mosocel. (HopManbHbIi 1yM ¢ paBHOMEPHBIM OTPAHHMYCHHBIM CIICKTPOM).
HanpspkeHne ToMexu TMpeCTaBIsieT cOO0W CIydallHBIA MPOIECC, KOTOPBIA 3aBHCHUT TOJIBKO
ot BpeMenu. CiydaiiHBIN MPOIECC SBJSICTCSA CTAl[HOHAPHBIM (B IMPOKOM CMBICIIE), €CIIH €ro
MaTeMaTHYeCKOE OXXUJAHUE HE W3MEHSETCS BO BpeMEHH, a (YHKIUS KOPPEISIUU 3aBUCUT

JIMIIb OT BPEMCHHOI'0 CJABUra MCXKIAY ABYMA pacCMaTpuBaA€MbIMM MOMCHTAMH BPCEMCHH.

PeanbHO co3maBaemble HENPEPBIBHBIE IIYMOBBIE ITOMEXHM OKa3bIBAIOT XYJIIEE MAaCKUPYHOIIEe
JNENUCTBHE, YEM HOPMAJIBHBIN LIYM.

KonnuectBeHHO  3((eKTUBHOCT,  MOMEXM  XapakTepusyercs  KOIPPUIMEHTOM
TOJIABJICHUS, KOTOPBIM OMpeesieT MUHUMAIIbHO HE00X0JMMOE OTHOIIICHHE MOIITHOCTH TTOMEXHU
P, x momHocTH curHama P. Ha BXOJ€ NMPHUEMHOTO YCBTPOWCTBA B TpejaesiaXx IMOJIOCH Mpo-
MMYCKaHUS €ro JUHEWHOW 4acTh MPUEMHHUKA JIs 3aJaHHON cTeneHu nojaasieHus. [loa 3aganHon
cTenenbto nojasienus st POC pa3nuyHoro BUa MOTYT MOHUMATCS pa3HbIE COOBITHS.

B cucremax nepegaun nagopmarmu 3QGeKT nmogaBiaeHuss OyJIeT COCTOSTh B YBEIUUCHUN
BEpOSATHOCTH OOIIel OomuOKKH pacro3HaBaHus dTUX. B pammonokanuu HeoOXOoAUMBIN 3(PdeKT
MOJABJIEHUS B 0030pHBIX YCTPOMCTBaX 3aKitovaercs 00 B YBETUUYEHUU BEPOSATHOCTH JIOKHON
TPEBOTH JI0 YPOBHSI, P KOTOPOM HOpMajbHas paboTa HEBO3MOKHA (BEPOATHOCTH MPABUIHLHOTO
oOHapy)XeHHsI OCTAaeTCs IMOCTOSHHOM), MO0 B CHIDKEHUU BEPOSITHOCTH MPAaBHILHOTO 00-
Hapy)XeHHsI HIKE JOIYCTHUMOIO Ipejeia MpU IMOCTOSHCTBE BEPOSTHOCTH JIOKHON TpPEBOTH.
3amaHHas CTENeHb MOJAaBJICHUS PaIUOJIOKAIMOHHBIX YCTPOMCTB, 00€CIeUHBAIOIINX aBTOMATH -
YEeCKOe CIIe)KEHHE 3a IENsIMU, MOXKET BBIPaXaTbCs BEPOSTHOCTHIO CphIBA clekeHud. Yem
MeHblIe 3HadeHwe Kod(dduuuenta mnoaaBneHus (MpU MPOYUX PABHBIX YCIOBUSX), TEM

a¢hdexTuBHEE MMIOMEXa.

Buowl nenpepvignvix uymosvix nomex.

IIpsmowymogvie nomexu. IlpsMolmryMoBble TOMEXM B HauOOJbLIEH CTENEeHU

npuOIMXKaTCd K HOPMalbHOMY IIyMy. MoOryr TNpuUMEHSTbCS [Ba IyTH CO3JaHUS
MpSMOIIYMOBBIX TOMeX. IlepBblii M3 HHMX COCTOUT B HCIOJB30BaHWU TIEHEpaTopa Ilyma

BBICOKHX YacCTOT. KOJ'Ie6aHI/ISI, o6pa3y10nmec;1 Ha BBIXOJC TAKOr'o reHeparopa, yCHUJIUBAKOTCA



M0 MOIIHOCTHU W H3JTy4arOoTCda B IIPOCTPAHCTBO. BTOpOI>'I IMyTh 3aKJII04YacTCA B HCIIOJIb30BAHHUU

MCTOJa T CTCPOJUHHUPOBAHUSA JJIA nepeHoca B 0071acTh BBICOKHMX  YaCTOT I1OyMa

HU3KOYAaCTOTHOTO TeHepaTopa. lIpsmMomnrymoBas momexa SBISCTCS OJHHUM U3 JIOCTaTOYHO
3P PEKTUBHBIX BHJIIOB TTIOMEX.

AmMnaumyono-mooyiuposannvie  UyMogble nomexu. AMIUTUTYIHO-MOIyJTUPOBAHHBIE
IIYMOBBIE TIOMEXM TPEACTaBISAIOT COOOM He3aTyxalolmue TrapMOHWYECKHE KOJeOaHwus,

MOJIYJIAPOBAHHBIE 110 AMIUTUTY/E IYMOM.
Ecnmu mMonymupyromuii 1myM HMMEET TMOCTOSIHHYKO CIHEKTPajJbHYK IUIOTHOCTh B

npeaciax oOT HyneBoﬁ HqaCTOTbl 110 MaKCHMaHBHOﬁ, TO CICKTpajJibHAasA  IIJIOTHOCTH

MOJYJIMPOBAaHHOTO KoJIe0aHUsl TaK ke OyJeT IOCTOSHHOW B mpezaenax paboueill MoioCH

nepefatynka. M3-3a HamM4UUs B CIEKTPE MOMEXH COCTABJIONICH HAa HECYIIEH dYacToTe, He
coznaromeid Mmackupyromiero shdexra, 3pHeKTHBHOCTh MOJO0OHONW TIOMEXH CHUXKaeTcs. Takke
Ha Ka4ecTBE TMOMEXM CKa3bIBAeTCs OTPAHWYCHHE aMIUTUTYAbI KOJICOaHWH, MMEIoIIee MEecTo B

M000M TepeaTunKe.
IIpn BO3pacTaHUW YPOBHS HCXOJHOIO CHUTHAJA JIO OrPAHUYMTENS IPPEKTUBHOCTD
IMOMEXH CHayaja BO3pacTaeT, a 3aTeM TIajaeT. IJTO0 OOBICHAETCA TEM, YTO B HaJaje

YBCINYNUBACTCA YPOBCHb OOKOBBIX H_IYMOHOI[O6HX COCTaBJIAIOMIUX OTHOCHUTCIBHO YPOBHMA
Hecymeﬁ. Korz[a XKE HCXO,Z[HLIﬁ YPOBCHb HAYUMHACT 3HAYUTCIIBHO IIPCBBIIATH IIOPOT
OI'paHI'MYCHU, TO IocJIC  OrpaHHUYUTCIISI  ICHEpUpPYyEMas nmomMexa IpeBpamacTcsia B

oCJIeA0BAaTCIIbHOCT HUMITYJIBCOB O,I[HHaKOBOﬁ AMIUIATYAbI, IIOAABJIAIONIAA CIIOCOOHOCTH

KOTOPBIX 3aMETHO MCHBIIIC.

qacmomH0-M00y]lup06(lHHbl€ ULYymMoeBble noMeXU.
Onu O6p&3yIOTC$I nyTeM YaCTOTHOMU MOAYJAAIOUHU HUCXOJHBIM IHIYMOBBIM CHUI'HAJIOM. B
3aBUCHUMOCTH OT BBI6paHHBIX napaMeTpoB 4YaCTOTHOTO MOAYJIATOPA MOXKET MCHATLCA (I)opMa

CIICKTpa NOMCXHU U HOJDKHA BLI6I/IpaTBC$I TaKOﬁ, yTOOBI 00€CHEUYUTH €ro MaKCUMAJIbHYIO
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paBHOMEpHOCTh. [Ipu TIIyOOKOM OTpaHUYECHUHM OHA CTAaHOBUTCS OJU3KOW TIO CBOWCTBAM K

XAa0THUYHOM UMITYJIbCHOU ITIOMEXE.

Xaomuunvle umnynvcuvle nomexu (XHUII).

B o0miem Bujie moMexu yKa3aHHOTO THUIIA MOYKHO MPEICTABUTH KaK IMOCIICI0BATCIIEHOCTD
palMoOUMIYJIbCOB CO CIIy4allHOM 4YacTOTOM 3alOJHEHUs, aMIUIUTYAOM, UIMTEIbHOCTBIO U
WHTEpBAJIOM crheAoBaHus. lIpakTudeckas peanu3aiusi TakuX I[IOMEX 3aTPyAHUTEIbHA.
3HAuUUTENbHO TMPOIIE peaqu30BaTh IOCIENOBATEIBLHOCTh  PAJAMOUMITYIBCOB, HMEIOIINX
MOCTOSTHHYIO aMIUTUTYAy W XapaKTepU3YIOMIMXCS CIy4aiHbIM HW3MEHEHUEM JJIUTEITbHOCTH

HUMITYJIbCOB U BPCMECHHBIX MHTCPBAJIOB MCKAY HUMMU. MOFYT OBLITH CO3J1aHbl PaJJMOUMITYJIBCHI C

SaI[aHHOI\/JI JacTOTOM 3aIll0OJIHCHUs, ITOCTOSIHHBIMHA aMHHHTYIIOfI n OJIUTCIBHOCTBIO, HO CO

CIIy4ailHO MEHSIOIIUMCS MHTEPBAJIOM MEKY UMITYIbCAMHU.
XaoTHYECKUE WMITYJIbCHBIE TIOMEXH OKa3blBaloT J(P(EeKTUBHOE BO3JECHCTBUE Ha

KoMaHaHble paaunonuHuu yrnpasienus (KPY), nmuHuUM pagvocBs3d, a TakkKe HAa HEKOTOPBIC
TUIBl PAJMOJIOKAIMOHHBIX CTaHIMI. OHHM BBI3BIBAIOT IMOJHOE MM YaCTUYHOE IOJaBJICHHE
neperaBaeMblX KOMaHJ, HW3MEHEHUE 3HAueHUil MapaMeTpoB MOAYISLIUU  TOJHECYIIHUX
KoJiebaHui u oOpa3oBaHME JIOKHBIX KOMaHi. llpu onenke BiusHUS 1omex Ha paboty KPY
OJIHUM M3 BaXKHEHIIMX T[OKa3aTejeil SABIAETCS CpelHee YHUCIO TOMEXOBBIX HMITYJIbCOB,
MOCTYNAIOMINX Ha BXOJl MPUEMHHKA B €IUHUIYY BpeMeHH. ONnTuMaibHOE 3HAYECHUE 3aBUCUT OT
BHUJIa TOJe3Horo curHana. Kpome 3Toro, cCyiiecTBeHHOE 3HAYEHHE HUMEET U OTHOIICHHE

HUMITYJIbCHBIX MOIITHOCTEH MOMEXH M CHUTHaJa.

[Ipn mnopaBneHun InWHUN paguoTenerpagHod U  paauoTeneOHHOW CBS3H Ui

spdextuBHOCcTH XUII Takke HEOOXOIUMO ONTUMAIbHBIM 00pa3oM NOAOUpPATh CpeaHHe

3HAYEHMUS JJIMTEILHOCTEN MMOMEXOBBIX HUMITYJIBCOB U MAy3 MCKAY HUMHU. C‘-II/ITaeTCH, qTO JId
IOJaBJICHUA JIMHHUH Teﬂe(bOHHOﬁ paauocCBiA3H, HCXOA U3 SHCPIrETHUYCCKOI'O CIICKTpa peuH,
uenecooGpa:-;Ho HUMCEThb CPCAHEC 3HAYCHHUEC YaCTOTHI CICAOBAHUA HMITYJILCOB IMOMEXU 300—

400 I'u mpu CKBa)KHOCTH, PABHOU JIBYM.



XHUII moryr oTnvyarbCs OT MOJE3HBIX CHUTHAJIOB IO PsAy IOKasaresed. Paznuuus
3aKIIIOYAOTC BO BpeMeHHOUM crpykrype. Muorma XMII ucnons3yroTcss id MOJABICHUS Ka-
HaJIOB PAJUOCBA3H, KOTOPBIE B PAJNIE CIy4aeB XapaKTEPU3YIOTCS HENPEPBIBHBIM CHUTHAJIOM, B
TO BpeMs KakK IIOME€Xa HOCUT SIBHO BbIPaKEHHBIM HMIYJIbCHBIA XapakTep.OObIYHO HMEIOT
MECTO pa3jauyus B LIMPUHE CHEKTpa CUrHana U noMmexu. llpu opranuzanmy 3amuTsl OT IOMEX
OJIHUM U3 B@XKHBIX (DAKTOPOB SBISIETCA TO, YTO 3HAUEHUS CpEIHEH 4acTOThl MMOMEXU U CHUT-

Haja Bcerjga pasnuuHbl. [Ipy co3naHum akTUBHBIX MMOMEX MHMHHMMallbHas OIIMOKa HAaCTPONKHU
NepeaTINKOB MOMEX CONOCTaBMMa C MOJIOCOM MPOMYyCKaHHs NMpUeMHHKa nojasisiemoir POC

1 MOKET CIOCOOCTBOBATH CYIIECTBEHHOMY CHI)KEHMIO 3(PPEKTUBHOCTH MOMEX.

IlocneoosamenvHocmu 0emepMuHUPOBAHHBIX UMNYIbCHBIX CUCHATIO8

[IpumepoM TIOMEX yKa3aHHOTO THMA SBJSIOTCS MHOTOKPAaTHBIE CHHXPOHHBIC
HMMITYJIbCHBIE TTOMEXH, MPECTABIISAIONINE COO0N CEPUI0 PATUONMITYILCOB, U3Ty4aeMbIX B OTBET
Ha CUTHAaJ, MPUHSATBHIA YCTPOMCTBOM PATUONPOTUBOJACHCTBHUS OT PAAUOJIOKAIIMOHHON CTaHIUU.
Nmvnynbesl momexu 1o (GopMe M IITUTEIBHOCTH COOTBETCTBYIOT MMOJIe3HOMY curHany. Cyie-
CTBEHHBIM OOCTOSATEILCTBOM SIBJISICTCS CHHXPOHHOCTH OTHOAIOIIMX ITOMEXOBBIX HMITYJIbCOB
OTHOCHUTENIbHO Hauyasia oTcuera Bpemenu B PJIC. B To ke BpeMs momMexu UMEIOT psijJl OTIAUYUN OT
MOJIC3HBIX CUTHAIOB. Kak mpaBmiio, IMEEeT MECTO CYIIECTBEHHOE IMPEBBIINIEHUE TMOMEXU Hajl
CUTHAJIOM TO amrumatyzae (MomHocTH). CieaoBaTelibHO, OOJIBIIOE 3HAYCHUE I 3aIUTHI OT
nmomMex nmnpeoOpeTaeT aMIUIUTyAHAs celekuus. Mmoynabchl MOMEXH  4acTo  MOTYT
XapaKTepU30BaThCSA TMOCTOSHCTBOM AaMIUTUTYAbl M TMEpHOJa CIEJOBaHMs, YTO JejaeT
BO3MOJKHBIM HCITOJIb30BAHUE YEPECTICPUOTHON KOMIICHCAITUN TTIOMEX.

[Ipu GopbOe ¢ momMexamu ATOro THIA OYECHb BaXKHOE 3HAYCHHE MOKET MMETh pa3jInuue
4acToT curHasia u nomexu. CyliecTBeHHOE 3HaueHue i ocnabaeHus 3(pHeKTUBHOCTH OMEXU
nmeet uzmenenue B PJIC oT mepuona k meproay 4acTOTHI CIEJOBAHHS UMITYJIECOB WA BHICOKON
4acTOThl cUTHAOB. [Ipm 3TOM ToOMexa MOXET MAacKHpOBaTh JIMIIL T€ O00JacTH, KOTOpHIE
yAAJE€Hbl OT PaJMOJIOKAIMOHHON CTAHIIMM Ha PACCTOSIHHUE, IMPEBBIIIAIONIEE PACCTOSHUE JI0

HCTOYHHKA ITIOMEX.



1.2. AKTHBHBIC HMUTHPpYIOLIHME TOMEXH.

AKTHBHBIE UMHTHPYIOIINE TOMEXU OOBIYHO MpPEIHA3HAYAIOTCS JJISi BHECEHUS JIOKHOM
nHGOpPMAIMY B TOAABIISIEMOE PAJANOdIIEKTPOHHOE yCcTpoicTBO. [loa neiictBueM MMUTHpYOMIEH
MOMEXH MOXKET IPOUCXOJUTH MEeperpy3ka COOTBETCTBYIOUIMX WH(GOpPMAIMOHHBIX KaHaioB. B
9TOM cllyda€ MOMEXHM MPUBOJAT K TOMY, YTO PaJHO3IEKTPOHHOE YCTPOMCTBO paboTaeT Ha
npeene MPOIYCKHON CIIOCOOHOCTH, WM ammaparypHas MpOITyCKHas CIIOCOOHOCTh KaHaja
CTaHOBUTCS HEJJOCTATOYHOM JUIs Mepeadl He0OX0AMMON HH(POPMAIHH.

UTOoOB!I UCKIIFOYUTH BO3MOKHOCTh (DMIIBTPALIUU, TIOMEXOBbIH MMUTHPYIOIUNA CUTHAI HE
JOJDKEH 3HAYUTENIBHO OTIMYAThCsl OT MMHUTHPYEMOTO CHTHaJIa IO HECYIIECTBEHHBIM
(comyTcTBytonuM) mapamerpam. Hampumep, npu MMUTAIMK JIOKHOMW IETH, HaXOMISAIIEHcs Ha
OJIHOM TICJICHTE C JACHCTBUTEIIHFHOM MEIbI0, HO HA HHOM JalbHOCTH, IIOMEXOBEIM CUTHAI JOJKCH
MMETh OJIMHAKOBYIO C TOJIE3HBIM CUTHAJIIOM IMOJIIPHU3ALMI0 M HECYIIYI0 4YacTtoTy. OIHaKo 1o
MH(OPMALIMOHHOMY MapaMeTpy OH OTJIMYAETCS OT IMOJIE3HOTO, T. €. MOMEXOBbIE CHUTHAJIbl U3-
Jy4aroTCs 1O OTHOIICHHIO K TIOJIE3HBIM C HEKOTOpOM 3anepkkod. MHpopmanuroHHbIE U
COITYTCTBYIOII[ME MTapaMeTphbl IOMEXOBOTO U MOJIE3HOTO CUTHAJIOB JIOJKHBI UMETh MEXKIY cOO0M
CTaTHUCTUYECKYIO CBS3b, KOTOpas B psA€ CIy4yaeB MOXKET MEepPeXOoAUTh B (HYHKIIMOHAIBHYIO
3aBUCHMOCTb.

B coorBercTBUM ¢ Ha3zHaueHWeM mnojaaBiasieMoro POC pa3nuyaroT UMUTHPYIOLINE
noMexu g nporuBojerctBus PJIC, nuHMSAM panvocBs3W, KOMAHIHBIM —PaJUuOJIMHUSM
yIpaBJeHHs, CHUCTeMaM paauoHaBuUrauuu u ap. W3 Oonbmoro pa3zHooOpa3usi aKTUBHBIX
nvmuthpyromux nomex PJIC MOXHO BbIIEAUTh JBE TPYNIbl: INEpBas IMpeJHA3HAYCHA MJIs
noxaasnenus PJIC, paboraronux B pexxume oOHapyXeHHs, a BTOpas CIYyKUT B OCHOBHOM JJIst

IO JaBJICHUA P.HC, pa60Ta}ou11/1x B PCIKUMC aBTOMATHYCCKOI'O0 COIIPOBOKIACHUA.

HUmumupyrowue nomexu onsi nooaeienus umnyivcuvix PJIC, pabomarowux 6 pexcume
0OHapyiceHus.

ITomexu 3TO¥ Tpynmsl co3aatoT Ha sKpaHe PJIC nokHbIe OTMETKH, HE OTIMYAIOIIUECS OT
OTMETOK peaibHbIX nenedl. Ilpum nelcTBUM TakMX NOMEX, KOTOpble, B CBOIO OYEpe.b,
MOJIPa3/IeNSIOTCA HA MHOTOKPATHBIE U OJHOKPATHBIE OTBETHBIE UMITYJIbCHBIE TOMEXH, MOXKHO B
3HAYUTEIbHON CTENeHH JEe30pHEeHTHpPOBaTh OlepaTopa M Ieperpy3uTb CUCTEMY OOpabOTKU
uH(pOpMaIINH.

MHorokpaTHass OTBETHas HWMIYJIbCHAas IoOMeXa TMpeJICTaBlsieT co0oi  cepuio
paliMOMMITYJIbCOB, M3JIy4aeMbIX B OTBET Ha MPUHATHIA curHan nonasisemoir PJIC.

Pa,[[I/IOI/IMHyJ'IBCBI MMOMCXU U TMOJIC3HOTO OTPAXKCHHOI'O CHUIHaJIa IIO (I)OpMC, JJIIATCIIBHOCTU U
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MOIITHOCTH MJCHTUYHBI. Pa3nnyaloT CHHXpPOHHBIE U HECUHXPOHHBIE M0 OTHOUIEHUIO K 4acTOTE
CJIeI0BaHMS 30HANPYIOMUX UMITYIbCOB PJIC MHOrOKpaTHBIE OTBETHBIE TOMEXHU.

HecunxpoHnHbie UMIYJIbCHBIE TIOMEXHU CO3JAIOTCS M3JIYyYECHHUEM MaueK PaMOUMITYJIbCOB
B TIPOM3BOJIBHBEIC MOMEHTHI BPEMEHH, B OOIIEM CiIydae HE CBSI3aHHBIC C BPEMCHHBIM IOJIOKE-
HUEM 30HIUPYIOMIUX UMIYIbCOB. HECHHXpOHHBIE MMITYJIIbCHBIE MOMEXH MOTYT CO37aBaThCA
JUTS. IMHATAITAN B3aUMHBIX TIOMEX, YTOOBI YCIIOKHHUTH OOIIYI0 PAAMOTEXHUYECKYIO OOCTAaHOBKY U
BBECTH B 3a0JIy)KJICHHE JIMI], OTBETCTBEHHBIX 3a 3JICKTPOMArHUTHYIO COBMECTHMOCTh. OTian4ane
HECUHXPOHHBIX UMIYJIHCHBIX TTOMEX U UMITYJBCHOTO TMOJIE3HOTO CHTHAJa M0 4acTOTe MOBTOpe-
HUSI KCTIONIB3YETCS TIPHU CO3JaHUU YCTPOMCTB TOMEXO3AIIUTHI.

CUHXpOHHBIE HMMMYJIbCHBIE TIOMEXH (DOPMUPYIOTCS CTAaHIUAMH MHOTOKPaTHBIX
HMMITYJIbCHBIX TTOMEX, TTOCTPOEHHBIMU T10 MPUHIIUITY MHOTOKPATHOM PETPAHCISIIUA UMITYTHCHBIX
curnanos noaasisiemoit PJIC. Ha skpanax PJIC MHOTOKpaTHbIE OTBETHBIE TIOMEXH MTOPOKIAIOT
CepHH OTMETOK, UMUTHPYIOIHUX HeCylecTBytomue 1nean. OTMETKH MOTYT OBITh BIIEPE WITH
c3amu peanbHOU 1enmn. s co3maHust ynpexkaaronuXx OTMETOK BpeMs 3aJCpPKKH TMOMEXOBBIX
HMMITYJIbCOB UMEET TIOPSJIOK Meproaa CIe0BaHUS 30HIUPYIONUX UMITYIbCOB.

OpnHokpaTHasi OTBETHAas IMOMEXa — 3TO PAJUOUMITYJIBC, HM3JIydaeMbli B OTBET Ha
NPUHATHIN curHain nojasisiemoil PJIC ¢ HekoTOpoW 3aaep>KKOW , M3MEHSIOIICHCS B HYKHOM
nuanasoHe. Bpems 3amepikku 0ObIYHO MEHSETCS Tak, 4ToObI co3/aTh Ha dkpane PJIC umuTaruio
peanbHO BWXKYylIecs unenu. CKOpoCTh HM3MEHEHHs 3aJCpKKH COOTBETCTBYET CKOPOCTH
JBUKEHHS] UMUTUPYEMOM 1€ (TaHKa, KOopaluis, camoJieTa).

[Ipn gocraToyHO OGOMBIION MOIIHOCTH MepefaTyuka MOMEX 3a CUeT BO3JIEHCTBUS
yepe3 OOKOBBIE JICMIECTKH JHarpaMMbl HallpaBJICHHOCTH aHTeHHBI Ha 3kpaHe PJIC co3naercs
HECKOJIBKO JIO)KHBIX OTMETOK, JBUKYILUXCS C ONPEAEICHHON CKOPOCTBIO, YTO 3HAYUTEIIBHO

OCJIOXKHACT pa60Ty OIIeparTropa Ui BBIYHCIIMTEILHON MalTUHEI.

HUmumupyrowue nomexu PJIC, pabomarowum 6 pedxicume a8moMamuiecKo2o
CONPOBOAHCOCHUSL.

Nmutupytomue mnomexu, koTopbie coznatorcss PJIC, paborarommMm B pekuMe
aBTOMATHYECKOTO COMPOBOXKACHUS, IPUBOIAT K CIEAYyIOMUM dpdeKTam:

- u3MepeHue UWH(OPMAIMOHHOTO TMapaMeTpa OCYHIECTBISETCS C HEIOMYCTUMO
OOJIBIIIMMU OIITHOKAMHU;

- HEMpPaBWJIBHO pelIaeTcs 3a/lauya pa3pelieHus CUTHAJIOB;

- BO MHOTHX CIy4yasX M3MEHSIOTCS XapaKTEpPUCTUKH TMPEeoOpa3oBaHUs CUTHANIOB H

YXyAUIaroTCsd TNHAMHUYCCKUC CBOMCTBa CHUCTCMBI,
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- Hapymaercs paboTa CXeM B pPEKHME aBTOMATHYECKOTO COMPOBOXKICHHS (TI0

AaJIbHOCTH, CKOPOCTU U YI'JIOBBIM KOOpI[I/IHaTaM) " IPOUCXOJUT CPBIB CJIICIKCHU.

Hmumupylowue nomexu cucmemam asmomMamuyecko20 CORPOBONCOEHUS NO
HanpaeneHuio.

Kanan aBToMaruyeckoro conpoBoskaeHus 1o HampasieHuto (ACH), ocymectBisromuii
YIJIOBYIO CEJEKIUIO LeNIel, a TaKKe U3MEPEHHE €€ YIIIOBBIX KOOPAWHAT U UX MIPOU3BOIHBIX, SIB-
JseTcsl OJHMM M3 OCHOBHBIX HU3MepuTenbHbIX KaHanoB PJIC ympaBnenust opyxuem. B
OOJIBIIMHCTBE CllyyaeB MoTepsi MHPOpMaK 00 yriIoOBBIX KOOpAMHATAX LIeNU (MM HapylleHHe
YTJIOBOM CEJEKIIMHU 11e7T1) MPUBOIUT K HEBBITIOTHEHHIO 3a/1auu, pemaemoin PJIC.

CriocoObl coznanusi nomex kaHany ACH 3aBucAT OT uMcia HE3aBUCHUMBIX KaHAJIOB
(antenH) npuema. Tak, pabora ogHokaHabHOUM cuctembl ACH, B xotopoit mHpopmaius o6
YTJIOBBIX KOOpJMHATAX II€JIM IOJIy4aeTcs 3a CYeT CKAaHUPOBAHMS AaHTEHHbI, MOXET ObITh
HapylleHa NpU CO3JAaHUU TOMEXH M3 OJHOW TOYKM (IIOMeXa IO YacTOTe CKAHUPOBAHMUS).
OpnHako »Ta moMexa MOJIHOCTBIO YCTPaHSAETCsl B MOHOMMITYJIbCHBIX cuctemMax ACH, nmMeromumx
7iBa HE3aBUCHMBIX KaHajla Ipuema (JIB€ pa3HECEHHble TOUYKM npuema.) Jus mnojaBiieHUs
nByxkaHanbHbIX cucteM ACH npumeHstoTcs moMexu, co3/laBaeMble M3 JIBYX U Oosiee TOYeK

MIPOCTPAHCTBA.

Crnenyer 3aMeTUTh, YTO CYIIECTBYET MPUHIUI «CTAPIIMHCTBA» MOMEXH, T. €. IOMEeXa,
co3gaBaeMas M3 JBYX M OoJiee TOUYEK MpOCTpaHCTBa sBIsieTcs A(PGEKTUBHON Kak s
NBYXKaHaJIbHOU (MOHOMMITYJIbCHOM) cucTeMbl ACH, Tak W /Ui OJlHOKaHAJIBLHOW CHUCTEMBI (C
KOHUYECKUM CKaHHUPOBAHUEM).

B HEKoTOpBIX ciydasX MMOMEXH «HHU3IIEro» Kiacca MOTYT OKa3blBaTh JIEHCTBUE Ha
cucteMbl ACH, wumeromue HECKOJBKO HE3aBUCUMBIX KaHaloB mnpuema. Hanpuwmep,
MoHouUMITyNIbCHBIE cucTeMbl ACH Moryr ObITh MOJaBIEHBI MOMEXOM, CO3AaBaeMON M3 OTHOM
TOYKH, C TMOJIApU3alUeii, OPTOrOHAIBHOM MOJSIpU3alUU ToJie3Horo curHana. [Ipu sTOM
WCIIOJIb3YETCSl HECOBEPILIEHCTBO AHTEHHBIX CHCTEM, HMMEIOIIMX PA3JIM4YHbIE AvarpaMMbl Ha-
MPaBJIEHHOCTH HA OCHOBHOM M OPTOTOHAJIBHOM MONSIpU3ALUAX.

Cucremam ACH Moryr OBITH CO3/IaHBl TIOMEXHM W3 OJHOW, JBYX M OoJiee TOueK
MPOCTPAHCTBA.

K oHOTOUEYHBIM TOMEXaM OTHOCSTCS:

- IOMeXa, MpUIIeNIbHAS 10 YaCTOTE€ CKAaHUPOBAHMS;

- IOMeXa, 3arpajiuTeNbHas 10 4YacTOTe CKAHUPOBAHUS,

- IPEPBIBUCTAs IOMEXA,
12



- TIOM€Xa Ha KpOCC-NOJIAPU3ALIHH.

W3 nByx u 6011€€ TOYEK MOTYT CO3/IaBaAThHCS:

- HEKOT€PEHTHBIE TIOMEXU;

- KOTEPEHTHBIE TIOMEXU;

- MEpLAIOIIUE TOMEXHU.

[Tomexa, mpuienpbHas MO YacTOTE CKAaHUPOBAHUS NPEICTABISICT COOOH aMIUIUTYTHO-
MOJyJIUpOoBaHHOEe KosiebaHue. Yactora mNOMEXOBOW MOAYISIMU TPUMEPHO COBIATACT C
YaCTOTOW CKaHWPOBaHUs aHTEHHBI. [lomexa, mpuienpHas MO YacTOTe CKAHUPOBAHUS, MOXKET
ObITh co3znana auib TeM PJIC, gactoTa ckaHMpOBaHUS KOTOPBIX JIMOO TOYHO M3BECTHA, JHOO
MOKET OMPEAEHATHCS B MMPOUECCE PATUOTEXHUUECKON PA3BEIKH.

Ilomexa, 3aepadumenvrasn no wacmome CKAHUPOBAHUSL.

Kornma yactora ckanupoBanus anTeHHbl PJIC HEM3BeCTHA, MOKET TPUMEHATHCA TTOMEXa,
3arpaJiuTelibHas IO 4YacTOTe€ CKaHWpOBaHUA. Pa3nuyaloT MIyMOBYIO UM CKOJIB3SIIYIO
3arpaIuTeNIbHBIE IO YacTOTE€ CKaHMpoBaHUs mnomexu. [lomMexa mepBoro BuIa — 3TO
TapPMOHHYECKHUI CUTHAJI HECYIIEH YacTOThI, MOAYJIMPOBAHHBINA 1O AMIUIATYI€ HU3KOYACTOTHBIM
IIYMOBBIM HAaIPSHKEHUEM C PAaBHOMEPHBIM CIIEKTPOM, MEPEKPHIBAIOIINM JAHANAa30H BO3MOXKHBIX
4acTOT CKaHupoBaHus. Ecim Hecymas MOIyJIHpPYeTCS IO aMIUIMTYJIE CHHYCOUIATbHBIM
HanpsHKEHUEM, 4acToTa KOTOPOro MEPUOANYECKA M3MEHSAETCS B ONPEJCICHHOM JHana3oHe, TO
dbopmMupyeTcsi CKOJIB3SIasl 3arpaguTesbHas momexa. llpunienpHble W 3arpaJuTeNbHBIE I10
4acTOTE CKAaHUPOBAHMS IMOMEXH HAPYIIAIOT TAaKXe padOTy M3MEpUTENEH YIIIOBOW CKOPOCTH
JIMHUY BU3UPOBAHUSI CUCTEM CAMOHABEICHUSI PAKET IMPU METOJE MNPOMOPIHUOHATIBLHOTO

HaBCICHU.

Hexocepenmmnvle mnocomoueunvie nomexu. HekorepeHTHbIE IOMEXHU CO3JAIOTCA IBYMS U
0ojyiee pa3HECEHHBIMH B MPOCTPAHCTBE MepeAaTdyukamMu. Mexay ¢aszamMu TeHepupyeMBbIX
BBICOKOYACTOTHBIX KOJEOaHWH OTCYTCTBYeT JETEPMUHUPOBAHHAs CBs3b. V3mydaemble
KoJjebaHus MOTYT OBITb MOJYJIMPOBAHHBIMH U HEMOAYIUPOBAHHBIMU.. Buj monpymupyromieit
(GYHKIMH B 3HAYUTENHFHOM cTeneHu onpenensieT 3pGeKTUBHOCTh IOMEX.

B mpocreiimeM ciydae HEKOTE€pPEHTHBIE ITOMEXM CO3JAIOTCA JBYMsI OTPaKarOLIUMH
oObekTaMu  (HampuMmep, Mapoil camoneToB, Kopabmer wu gap.). [eilictBue Takoi
HEMOJAYIUPOBAHHONW TIOMEXH TMPOSBISETCS B CO3JAaHUM YIJIOBOW OIIMOKK COTPOBOXK ICHUS
ueneit. Ecnu yrmoBoe pacctosiHie MeX1y LeIIMH U MEHbLIE IUPUHBI JTyda nojaasisgemon PJIC,
TO OMpEENIeMOe PaBHOCHUTHAJIbHOE HAMpaBIEHHE OPUEHTUPYETCS Ha A(PQPEKTUBHBIN LIEHTP
MMAPHOW LN, TOJIOKEHHE KOTOPOrO0 3aBUCUT OT OTHOLIEHHS MOULIHOCTEH I[OMEXOBBIX

CUTHAJIOB.
13



Mepyaiowue u npepvisucmule nomexu.

Mepnaromue momMexu CO37al0TCsA ¢ MOMOIIBI0 IBYX (M 0ojee) mepenaTyukoB MOMEX
MyTeM MX MO0YEPETHOTO BKIIOYCHHS. 3apyOeKHbIE CIIEIUAMCThl PACCMATPUBAIOT MEPLAIOLIYIO
noMexy Kak 3(pQeKTUBHBIN crocod paauolnekTpoHHoro npotuBoaeicTeus PJIC ympasisembix
paKer.

[Ipu anamm3e BO3ACHCTBUS MEPIAOIIMX I[OMEX Ha CHCTEMY aBTOMAaTHYECKOTO
COTIPOBOKJCHHUS TI0 JATBHOCTH CYHIECTBEHHBIM SIBIISICTCS TO, YTO B KaXKJIbI TAHHBII MOMEHT
BKIIIOYEH OJIMH M3 TEPEAaTYMKOB. DTO IO3BOJISET OIEHHWBATH A(PPEKTHBHOCTh MEPIAOIINX
MOMEX, aHAIM3HUPYS BO3JCHCTBHSI HA CHCTEMY CONPOBOXKIEHHS MMOMEXOBBIX CHTHAIOB KaXKJIOTO
U3 WCTOYHHUKOB TIPH HCIOJB30BAHUU TICJICHTAIIMOHHONW XapaKTEPUCTHKH  YTIIOMEPHOTO
YCTPOWCTBA TSl OIMHOYHOTO MCTOYHHUKA.

YacTHBIM CilydaeM MeEpIAONUX MOMEX SBISETCS npepwvigucmas nomexa. OHa
MpeacTaBisieT co0OW TEPUOTUYECKYIO IOCIIEOBATENFHOCTh MOMIHBIX —PaIHOUMITYIIBCOB,
W3ITy9aeMbIX OJTHUM TIepeIaTINKOM MOMEX C OINpPENeNICHHONW CKBa)KHOCTHIO. JleficTBHE mpepshI-
BHCTBIX TIOMEX Ha CHCTEMY aBTOCOIPOBOKICHHS O JATLHOCTH CO CKaHUPYIOIIEH aHTEHHOH Oc-
HOBaHO Ha MCIOJIb30BaHUU MEPEXOJHBIX MPOIECCOB, MpOTEKawImMux B cucteMe APY mpu
MOCTYIUVICHUM Ha €€ BXOJ MOIIHBIX HMMITYIbCHBIX CHTHAJIOB. BcrienctBue WHEPIIMOHHOCTH
cucteMbl APY k03()(UIMEHT yCHICHHS NMPUEMHOTO TPaKTa HE MOXET M3MEHSATHCS CKadKOM,
TaKKe NMPUEMHOE YCTPOWCTBO MMEET OrpaHWYeHHE 0 YPOBHIO CHT'HAjJa CBepXy M cHu3y. Ilo
9TUM TIPHYMHAM TPEPBHIBUCTAsl TOMEXa NPUBOJUT K IEperpy3ke NPUEMHUKA M BBI3BIBACT
NepepBIBBI NMOCTYIUICHUS WH(POPMAIMK B YIJIIOMEPHBIH KaHall 3a CUET Cpe3aHusl MepeMEeHHOU
COCTAaBIISIIOIICH C YaCTOTOW CKaHMPOBAHUS B MHTEPBAJIAaX BPEMEHHU, IPUMBIKAIONINX K HAYaIy U
KOHITY UMITYJIbCA IOMEXH.

D¢ (eKTUBHOCTh MPEPHIBUCTOM NOMEXHM  3aBUCUT OT HMHTEHCHUBHOCTH IIOMEXOBOTO
CHTHaJa, JJIMTEIFHOCTH IIOMEXOBBIX HMMIIYJIBCOB, ITEPHOJA WX CIIEJOBAaHHS U IapaMeTpoB

cucteMnl APY.

Jleyxmoueunvie kocepenmuvie nomexu. BoaMoxHOCTh co3nanus nomex kanaiam ACH c
IOMOIIBIO JIBYX Pa3HECEHHBIX U IPOCTPAHCTBE KOTEPEHTHBIX MCTOYHUKOB OCHOBBIBAETCS HA
UCKaXeHUU (Da30BOM W aMIUTUTYAHOU CTPYKTYPHl SJIEKTPOMArHUTHOTO TMOJS B PacKpbIBe
AQHTEHHBI YIJIOMEPHOI'O YCTPOUCTBA.

Ecnu pazMepbl aHTEHHBI MaJibl, TAK YTO MOKHO CYMTATh PACHPENECIECHUE aAMIUIATYIbI
AJEKTPUUYECKOTO MOJI MO €€ PACKPBIBY PABHOMEPHBIM, TO ONPEACIICHUE YIIOBBIX KOOPAUHAT
HWCTOYHHMKA U3JIyYEHUSI CBOJIUTCS K OINPEHAECIEHUIO NMPOCTPAHCTBEHHOIO IMOJOXKEHUSI HOPMAIU K

MOBCPXHOCTU PpPaABHBIX (ba3. I[J'IH OJJMHOYHOI'0 TOYCYHOI'O HMCTOUYHHKA 35Ta I[MOBCPXHOCTH
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MpecTaBiIsieT coboi cdepy, 1 HOpMAIb K JIFOOOW €€ TOYKEe COBIAAACT C HANpPaBJIICHUEM - Ha
HUCTOYHUK — IICITb.

KorepenTHass momexa coO3/1aeTcsi €CTECTBEHHBIM O00pa3oM IpU COIPOBOXKJIECHUU

CIIOKHOU 1enmu. B aToMm ciywae ¢a3oBas W aMIUIMTyJHAs AMArpaMMbl CIy4allHBIM 00pa3om

BpamaoTcsi BOKPYr dddekTuBHOro ImeHTtpa wnend. CucremMa aBTOCOTPOBOXKICHHUS 10
HaIpaBJICHUIO (UKCUPYET PE3KHe BO3MYIICHHS B MOMEHTHI HaJOKeHHs Ha aHTeHHY PJIC

Y4acTKOB C MHBepcHUEll (a3bl.

Ilomexa na xpocc-noaapusayuu.

Jlnst GONBITMHCTBA COBPEMEHHBIX aHTEHH HapsAy C M3JydeHHEeM Ha COOCTBEHHOM TO-
JSpU3ALUU CYIIECTBYET Mapa3sUTHOE W3IydeHHEe Ha OPTOrOHAJNBbHOW mMossipu3anuu (Kpocc-
MOJISIPU3AIMOHHOE U3NTydeHne). B CUIIbHOM CTENeHW OHO MPOSBISETCA Y 3epKaIbHBIX aHTCHH,
COZEpKaIIUX OTPAKATENU C JABOMHOM KpWBW3HOHM. [[narpaMma HanpaBjIEeHHOCTHM aHTEHH Ha
OPTOTOHAJILHOM MOJSAPHU3aLUN 3HAYUTEIBHO OTIMYAETCS OT OCHOBHOM Iuarpammbl. fIBieHHe
HCKa)XEHUS pe3ylbTUPYIONIEH quarpaMmbl HampaBiieHHOCTH aHTeHHbI PJIC mpu obmyuenuu ee
MOJIEM C OPTOTOHAJIBHOM MOJSAPU3ALMEHd HCIHOJb3YeTCS IPU CO3JAAHMM IOMEX Ha Kpocc-
nossipu3auuu. [onsgpuzanuonHas nmomexa MO>KeT BbI3bIBaTh 3HAYUTENbHBIE OIIUOKN U3MEPEHUS

YTJIOBBIX KOOpAMUHAT.

Tomexu cucmemam asmomamuyecko2o COI’lpO80.?de€Hu}Z no 0anbHOCIU.

K HUMHUTHPYIOIIHUM IIOMEXaM CUCTEMaM aBTOMATHYCCKOT'O COIIPOBOXKIACHUA 110 JAJIBHOCTHU
OTHOCATCA HMITYJIbCHBIC YBOJAIIUC TIOMCXH. OTH TOMEXH npeaACTaBJIAOT coboii mociie-
AOBATCIIBHOCTh OTBETHBIX HUMITYJIBCOB, 3aACPKAHHBIX OTHOCHUTCIIBHO CHI'HaJla Ha BCJIMYUHY,
MOHOTOHHO HM3MCHAKIIYIOCA OT HYJISI OO0 HCKOTOPOI'O 3aJaHHOTO 3HAYCHUA. B MomeHT BKITIO-
YCHU: IIEpeAaTyYrKa MOMEX BpEMsA 3aACPIKKU ITOMCXOBOI'O0 CUI'HaJIa paBHO HYJIIO, BCICACTBUC
4ero Ha BXOJ CHCTCEMBI COIIPOBOXIACHUSA IIOCTYNACT OAHOBPEMCHHO [IBa COBMCHICHHBIX IIO
BpEMCHHU HUMITYJIbCa — CUTHAJI U IIOMEXaA. Ecmu AMIUINTYla IMOMCXOBOTO HMITYJIbCA OoJIbIIIE
AMIUIMTYAbl CUTHAJIA, TO MPU YBCIMUYCHUUN 3aACPIKKU CTpO6 AAJIBHOCTU HAYHCT MEPEMCIIAaThCA
3a Oojee MOIIIHBIM IMTOMEXOBBIM CUT'HAJIOM. HpI/I 3HAYCHUHU BPEMCHU 3aJICPIKKU, IMTPCBBIIIAONICM
ariepTypy XapakKTCpUCTUKHU BPEMCHHOI'O pPa3IMIUTCIIA, CHUCTCMaA ACI[ «IOTEPACT» LCJIb U
HCpCﬁ[{CT Ha CIIe)KECHHUE 3a TIOMEXOI.

O)IHaKO HECMOTpSA HAa TO, YTO aBTOAAJILHOMCEP 6YI[CT COMPOBOXAATh UMUTHPYEMYIO

NIOMCXOBBIM CHUTHAJIOM JIOXKHYIO LCJIb, PJIC 6y;[eT oJIy4aTb I/IH(I)OpMaI_II/IIO 00 YIJIOBOM IIOJIO-
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KeHuu nenu. Kanam aBTOCONPOBOXKICHUS 0 HANpaBJICHUIO (PYHKIMOHUPYET HOPMAIbHO, TaK
KaK MOMEXOBBIM CHUTHaI HeceT MH(POPMALHUI0 00 YIJIOBBIX KOOPAMHATAX IEJIM, Ha KOTOPOM
pa3MeIleH MCTOYHHUK Inomex. /[l BHECEHMs IIOMEXOBBIX BO3MYLIEHUH B  KaHall
ABTOCOIIPOBOXKICHUS II0 HANPABICHHUIO IIOCJIE OKOHYAHUSA CEPUU IIOMEXOBBIX HMILYJIbCOB
IepeAaTUK IIOMEX BBIKJIKOYAECTCS M CUCTEMa aBTOCOIPOBOXKICHHUS MO JAIBHOCTH MEPEXOIUT B
pexxuMm moucka. Takum oOpa3om, yBOIMIIAs 1O JAIBHOCTH IIOMEXa BBI3BIBAECT OIIMOKU B
M3MEPEHUH JaTbHOCTH (2 CIIeI0BATENbHO, M CKOPOCTH) M MPUBOJHT K TIepepbIBaM HH(OpMaIIu

B YIJIOMEPHOM KaHale.

Tlomexu cucmemam asmomamuyecko2o conpo8OHCOeHUsL N0 CKOPOCMU

Cucremam aBTOMAaTHYECKOTO COMpPOBOXJeHUs 1Mo ckopocTu (ACC) Takke CcO3qaroTcs
YBOJSIIIUE TIOMEXH, KOTOPBIE OCYIIECTBJSIOT YBOJ CTpoOa CKOPOCTH ¥  BBI3BIBAIOT
MpeKpaIieHrue aBTOCOMPOBOKICHHS 110 JOTTUIEPOBCKON YaCTOTE MOJIE3HOTO CUTHAJIA.

Bo3MoxxHOCTB yBOJIa cTpoOa CKOPOCTH OCHOBaHA Ha 0COOEHHOCTSIX BO3JCHUCTBHS JBYX
CUTHAJIOB (TIOJIE3HOTO W TIOMEXOBOT0) C Pa3IMUYHBIMU AMIUIUTYIaMH W YacTOTaMU Ha 4acTOT-
HBIW JIETEKTOP.

[Ipu nmocrynienun Ha 4acToTHBIA JeTeKTOop cucteMbl ACC IBYX CUTHAJIOB YCTOWYHMBBIN
HYJIb 00OOIICHHOW AMCKPUMHUHAIIMOHHOW XapaKTEPUCTUKU CMEIIAeTCsl 3a YacTOTO Ooliee
MOITHOW momexu. Hecymas dYacrora mMOMEXW IUTABHO M3MEHSIETCA, W CTPOO CKOpPOCTH
nepemMeniaercsa Beiaes 3a yactoroi nmomexu. Cucrema ACC nepexoJuT Ha aBTOCOMPOBOKICHUE
nomexu. [Toka mmurcs nukn yBona, kaHan ACC BbIAaeT JIOKHYHO WH(POpMAIMIO O CKOPOCTH U
YCKOPEHUH LIeTH. YTIOBOE COMPOBOXKICHUE 1SN HEe HAPYIIAETCs, TaK KaK CUTHAJIBI C CEJIEKTOpa
CKOPOCTH MOCTYITAIOT HA BXOJ] KaHajla aBTOCOTPOBOXKACHHS 0 adbHOCTH. [locie npekpaiieHus
LMKIA yBOJa CHTHai B cTpobe ckopoctu mpomagaer, U cuctema ACC mepexoIuT B PEeXUM
noucka. PJIC B TeyeHuwe IMKIa yBOJA IMOJIy4aeT JIOKHYIO HH(OPMAIMIO O CKOPOCTH U
yckopeHun uenn. Kpome toro, wH(popmaius o0 yrioBbIX KOOpPAMHATAX IEJH MOCTYMaeT
MIPEPHIBUCTO TOJBKO B NPOMEXKYTKAX BpPEMEHHU [EIHCTBUS MOMEXOBOro curHaia. Bo Bpewms
noucka PJIC tepser menb. 3HaueHHE CKBa)XHOCTH TMOCTYIUICHHUS HH(OpPMAIMH MOXET OBITh
noacuntano s 3agaHHoM PJIC m koHkperHoM mnomexu. Ha CKBaXXHOCTH CyYIIECTBEHHOE

BJIMSIHHUEC OKA3bIBACT MPOAOJLKUTCIBHOCTD NUKIIA YBOJA U CKOPOCTh NMOUCKA CUCTCMBbI ACC.

1.3. Mackupymouye nacCuBHble IOMexXu
Opnun u3 HanboJiee MIMPOKO U3BECTHBIX CIIOCOOOB CO3/IaHUS MACKUPYIOIIMX MMaCCUBHBIX
MOMeX CBOAMTCA K pa3OpachiBaHUIO B aTMOC(epe OOJIBIIOro YMCiIa TUMOIBHBIX OTpakaTelnei.

HawubGomnburee pacinpoCTPaHCHUC JUIIOJIBHBIC OTPAXKATCIN IMOJYUYWIN U TOAAaBJICHUA PJIC.
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JlunospHble OTpa)KaTeNM MPEACTABISAIOT COOONH TOHKHME METaJNIM3UPOBAHHbBIE ITACCUBHBIE
BUOpATOPBI, PE30HAHCHAsT 4acTOTAa KOTOPBIX COBMAfaeT (WM ONMU3Ka) ¢ Hecylled 4acToToi
noxaasisiemoit PJIC. Ecnu yucnio aumosieid, monajgaroliux B UMITYJIbCHBIA 00hEM I0IaBIISIEMOI
PJIC Benmko, a pa3Mmepsl oOONaKka 3HAYUTENBHBI, TO IIOMEXOBBIM CHUTHAJT OKa3bIBACTCS
CYLIECTBEHHO MHTEHCHUBHEE CHUrHAJIa, IOCTYNAIOIIEr0 OT Ieau (HampuMep, CaMmoJeTa),
HaXOJSIIErocsl BHYTPU 3TOro 00Jaka.

JlunonpHble OTpa)kaTeNnu AOJLKHBI YIOBJIETBOPATH LIMPOKOMY KpPYry IOJ4ac TPYIHO
COBMECTHUMBIX JIPYT C JIpyroM TpeboBaHuil. MHOTHE U3 HUX O0YCIOBIEHBI TEM, YTO IOCTAaHOBKA
IIOMEX BeJIeTCsl, KaK MPaBUJIO, C CAaMOJIETOB MJIM JIETaTelIbHBIX alNaparoB JIPYTHMX THUIIOB.
JlunionbHBIE OTpaXkaTeM W3TOTABIMBAIOTCS HAa OCHOBE JIMOO (Donbru, OO CTEKJIOBOJIOKHA,
MOKPBITOTO YPE3BBIYAIHO TOHKAM CJO€M IIMHKAa WM aloMuHUS. [lomepedHsie pa3mepsl
JUIOJBHOTO OTpa)kaTelss U3MEPSIOTCS JECSITHIMU, a UHOT/Ia U COTHIMH JOJISIMH MHJUIUMETpA.
[Ipu sTOM OTpaxkaTtenu He AOJLKHBI U3rubaThes mocie copoca ux B atMochepy U JloMarbes BO
BpeMsi XpaHEHUS M TpaHCHOPTUPOBKU. Kpome TOro, moBepXHOCTH IuMoJjied HEOOXOAMMO
oOpabaTeiBaTh TakK, 4YTOObl HE MPOUCXOJWIO HX CIUNAHUS JAPYr C JAPYroM JAaxe IpH
JUITUTEIHbHOM XpaHEHUH.

OCHOBHBIMU XapaKTEpPUCTUKAMU JUIOJBHBIX OTpa)kaTesnel sBIsAoTCA: 3¢ (deKTUBHAS
IUIOLIA/Ib PACCEsHUs, AMANa30HHOCTb, XapakTep U BpeMs pa3BepThIBaHUS OOJiaka IUIOJIEH,
CHEKTpPbI CUTHAJIOB, OTPAXKaeMbIX 3TUM O0JIaKOM, U IIUPHHA MOJIOCHI, MACKUPYIOLIEH 11eTb.

Cepbe3HbIM HEJ0CTaTKOM JTUTOJBHBIX oTpaxkaTenein KaK CpelcTBa
PaAUONIPOTUBOACHUCTBUS SBIISETCS MX OTHOCUTENIBHO Majlasi Auana3oHHOCTh. [IpuBeneHHbIE
BbIllIE BbIpakeHUs i ompenenenus OIIP aumoneil oTHocsTcs K TOMYy cly4aio, KOrja
OTpa)kaTesib HACTPOCH B PE30HAHC ¢ yacToToi obmydaromeit ero PJIC. [lnuHa aumons npu
9TOM JOJDKHA OBITh HECKOJBKO MEHBIIE MOJIOBUHBI JJIMHBI BOJHBI MOJABISEMON CTAHIIMU.
CreneHb YKOpPOUEHHUS 3aBUCUT OT MOIMEPEYHBIX PasMEpoB AUMOJSA. B cBsi3u ¢ Tem, 4TO s
COKpallleHUsl Beca Jumojiell u rabapuTOB Ma4yeK OTpakaTelu CTapaloTcs cAenaTh IIo
BO3MOXHOCTH OoJiee TOHKHUMH, YyKa3aHHOE «YyKOPOYEHHE» IUMOJieH, KaK MpaBHIIO,
OKa3bIBAETCS] HE3HAYUTEIIbHBIM.

YroObl crienaTh 00J1IaKO AUIOJIBHBIX OTpakaTeneil 6osee MMPOKOIUANa30HHbIM, B TAYKy
KOMIUIEKTYIOTCSl JTUIIONM pa3HOW JUIMHBI, OJIHAKO TaKoil crnoco0 paciIMpeHus Auana3oHHBIX
CBOMCTB MAacCHBHBIX IIOMEX CBsI3aH CO 3HAUUTENbHBIM YBEJIMYEHHEM Beca JUIOJEH,
HEOOXOAUMBIX i oOpa3oBaHusi oOlaka oTpakareieil ¢ 3agaHHOW cpenHell >¢ddexkTuBHOIM
oTpakaroliel miomaasio. [Ipobaema mupokoMana3oHHOCTH MAaCCUBHBIX ITOMEX MOXKET OBITh

pelieHa TaKXKE€ C IMOMOIIbBIO amImnaparypsbl, CIIOCOOHO «Hape3aTb» UIIOJIBHBIC OTpPAXKATCIN
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HYXXHOMW JUTMHBI HETIOCPEICTBEHHO Ha OOPTY JIETATENHHOTO alapaTa — MOCTAaHOBIIMKA IIOMEX B
COOTBETCTBUU C JUIMHOM BOJIHBI [10/IaBJIIEMOM CTaHIIUU.

[Ipu mocTaHOBKE MACCHBHBIX MOMEX CAMOJIETOM COpOIIEHHBIE UM TAYK{ TUIOJIBHBIX
oTpaxkaTejledl IOoMajalT B CTPYH BO3/AyXa, XapaKTepU3yeMble BBICOKOM CTEHEHBIO
TypOyneHntHoctn. Jlumonmu, pasnerascb TOJ  JEHCTBHEM  OOJIBIIOrO  4YWClIa  CHJIBHO
«3aKpPY4YEHHBIX» MECTHBIX BHUXpEH, NPHOOpPETAIOT 3HAYUTENbHbIE CKOPOCTH U 00pa3zyroT
OTHOCHTEIIEHO HeOOJbIIMe 1o pazMepaM obmaka. [Ipu 3ToM Kak pacnpeneneHne KOHIEHTPAIH
JUIOJIEH, TaK U paclpeeseHle UX MPOCTPAHCTBEHHONW OPUEHTAIUU SIBJISIFOTCS CITyYailHBIMU.

B Teuenune HeOONBIIOrO MHTEpBaja BPEMEHH, HEMOCPEICTBEHHO CIIEAYIOLIEro 3a
pa3BepThIBAaHUEM MAYKH, OPUEHTAallUs AUNOJeH B o0jake MPUMEPHO PaBHOBEPOSITHA MO BCEM
HampaBlIeHUAM. B JanpHeiiieM, KorJa BIMSHWE HANpPaBJICHUS MABMKEHUS  IOCTAaHOBILKKA
MOMEX CTAaHOBUTCS HE3HAYUTENbHBIM, paccesHHe AUIOJIEH B MPOCTPAHCTBE MPOJOJIKAETCS 3a
CUYeT BHUXPEBOrO JBIKEHHUS OTHENbHBIX Yy4acTKoB aTmocdepsl. Ilpu sToM pasmepsl obiaka
MIPOJIOJIKAIOT BO3pACTaTh, a Cpe/lHee 3HAU€HNE KOHIEHTPALlMU TUIOJIeH B HEM — YMEHbILAThHCS;
MpUYeM 3Ta KOHIIEHTpalus OyleT HEOJUMHAKOBOW B pa3IMUHBIX MeCTaXx BHYTpPH oOOJaka.
CkopocTH, € KOTOPBIMH JBIXKYTCS pa3HbIC IUIOIM KAaK B TOPU3OHTAIBHOW, TaK U B
BEPTUKATIBHOM IJIOCKOCTSAX, TAKXKE OKa3bIBAIOTCS Pa3IMYHbIMU. ['eoMeTpudeckuil LeHTp obaaka
B LIE€JIOM CMEINAETCSI OTHOCUTEIBLHO HA4YaJIbHOM TOYKHM pa3BEPTBHIBAHUA IOJ ACUCTBHEM BETpa U
CIIyCKaeTCs BHM3 3a CUET CHJIbl TshKecTH. B mopaBistomieM OOJBIIMHCTBE CIYy4aeB paccesHUe
JUIIOJIEH B TOPU30HTAIBHON IJIOCKOCTU OOJIbIlIE, YEM BepTUKalbHOE UX paccesHue. Ilostomy
o0nako Junosiel, Kak @paBUJIO, MpeACcTaBiIsieT coOol o00pa3oBaHUE, BBITAHYTOE B
TOPU30HTAIBHON IIOCKOCTH, NPUYEM €ro HaumOOJIBLIMHM pa3Mep COBNAIAET C HAIpaBJICHUEM
CKOPOCTH BETpa.

Bo3MoxHBIe pa3nnyus B OPUEHTALUMU IBYX TPYIIl AUIOJIEH MPUBOJAT U K PA3IUUUIO B
CKOPOCTSIX HMX CHIKEHHMS. [ OpU30HTaJIbHO OpPUEHTUPOBAHHBIE OTpaXkaTelau oO0pa3zyroT
«MEIJICHHYIO», a BEpPTHUKAIbHO OPHUEHTHPOBAHHbIE — «OBICTPYIO» TPYHIBl AUIIOJIEH.
OTpaxkarenu ¢ NPOMEXKYTOYHBIMU TPOCTPAHCTBEHHBIMU OpHEHTALUSAMHU OOJaJaloT U
IIPOMEXYTOUYHBIMU CKOPOCTSIMU CHMJKEHUS. Pasnnune B CKOPOCTSAX CHHMIKEHUS IMOCTENEHHO
NPUBOAUT M K IPOCTPAHCTBEHHOMY «pAaCCIOCHHIO» 00Jlaka B BEPTUKAJIBHON IIOCKOCTH —
CO3AIOTCS J1Ba JBWKYILUXCSI C Pa3IMYHBIMU CKOPOCTSMHM YINIOTHEHHBIX CJIOs OTpakaTelei,
pa3ereHHbIX MEeXAY co00i 001acThio, B KOTOPOM JUIOIN UMEIOT MEHbIIYIO KOHIIEHTPALHUIO.
PaccrostHue Mexay yKa3aHHBIMHM CIIOSIMM B CBSI3M C DPa3sHULEM B CKOPOCTSAX CHM)KEHHUS
MOHOTOHHO yBEJIMYMBAETCS.

B ofmem ciaydae crekTp curiaiga, OTpaKEHHOTo 00JakoM JUIOJIEH, He COBMAJaeT co

CIICKTPOM CHUT'HAJIa 06J1yqaro1uero 310 00Onako. Takoe pasiimuuc 00BsCHIETCS JABMOKCHUEM OTHO-
18



curenbHO momaBisgemoir PJIC Bcero oOmaka Kak €AMHOTO IIEJIOTO, W XaOTHYECKHM
[IepEMELICHUEM JMIIOJEH BHYTpM Hero. Eme OJHOM NIPUYMHOM paCHIMPEHHUs CIIEKTpa
OTPAKEHHOI'O CUTHAJIA ABJISIETCS PA3JIMYAE CKOPOCTEH BETPA HA Pa3HbIX BBICOTAX.

[lomexu, co3maBaeMple JAWIOJIBHBIMM OTPAXATEISIMH, BOCIPOU3BOAATCA IPUEMHO-
WHJIUKATOPHBIMUA YCTPOMCTBAMU NOAABJSEMBIX CTAHUHMM KaK OYEHb Y3KOMOJIOCHBIA IIYMOBOM
CUTHAJ, Y€M M ONpEeesAloTCd MACKUPYIOIME CBOWCTBAa Takux noMex. OJHaKo pa3iIuyus
CIIEKTPOB, CBOMCTBEHHBIE TIOMEXOBBIM M pab0OYMM CHTHaJaM, IMO3BOJSIOT OT(HWIBTPOBBIBATH
MIOMEXHU U TEM CAMBIM CYLIECTBEHHO CHU3UTh UX 3PPEKTUBHOCTH. ITO OOCTOATEIHCTBO LIUPOKO
ucnoJib3yercss B uMinyabcHeIX PJIC ¢ cuctemamu cenekuuu IBUKYIIMXCS LENeH, a Takke npu
WCIOJIb30BAHNN HETIPEPHIBHBIX 30HAMPYIOMIMX CHUTHAJIOB U HMMIIYJIbCOB C OOJBIION 4acTOTON
MTOBTOPEHUSI.

Bwmecre ¢ TeM, co3maBaeMble TUNOJBHBIMHU OTPAXKATEISIMU MIOMEXU MPHU TPaJAULUOHHBIX
METOJIaX X MPUMEHEHHUsI SABIAIOTCS d(H(PEKTUBHBIM CPEACTBOM MPUKPHITHS BEICOKOCKOPOCTHBIX
uene (HampuMmep, C€aMoOJIETOB) OT HAOMIOJEHUS HMMIYJIbCHBIMU PaJUOJIOKAIIHOHHBIMU
CUCTeMaMHM, HE UMEIOIINMH CIIeMaIbHBIX CXEM 3aIMThI OT MOI00HBIX momex. HeoOxoaumbie
st nogaieHuss Takux PJIC mmoTHOocTH oTpakarenedd (TeMmbl cOpachIBaHUs —Iadek
OTpakaTejiel) OKa3bIBAIOTCS OTHOCHUTENIBHO HEBBICOKMMHU. UYTo ke kacaercs PJIC c
HEMpPEephIBHBIMU U KBa3UHENPEPHIBHBIMU (TMpU OOJBIION YacToTe CIeAOBaHUS HMITYJIbCOB)
30HMPYIOIIMMHU CUTHAJAMH, TO MX HYXHO CUMTAaTh XOPOILIO 3aIIMIIEHHBIMU OT BO3IAECHCTBHUS
IIOMEX paccMaTpUBAEMOrO Kjacca.

[Tomexu cTaBsiTCS, KaK MPaBUJIO, MEPUOJUYECKHMM COpAachIBAHMEM MauyeK TUMOJIbHBIX
oTpaxarteliell ¢ caMoJeTa WM KaKoro-Iudo Jpyroro jeTaTteabHOro ammnapara — HOCTaHOBIIKMKA
nomex. Eciu mauku cOpackIBaroTCsl JOCTaTOYHO 4acTo, (opMUpYeMble UMHU 00JIaKka CIIMBAIOTCS
JpYr ¢ APYroM, B pe3ylbTaTe 4ero 00pa3yroTcs AOBOJBHO IIMPOKHE W MPOTSKEHHBIE 00JIACTH
MIPOCTPAHCTBA, BHYTPH KOTOPBIX XAOTUYECKU «Pa3z0OpOCaHbD» AUIONBbHBIE OTpaxkaTenu. Takue
0o0JacTy TPOCTPAHCTBA HA3BIBAIOTCS IOJIOCAMHM MACCHUBHBIX IMOMeX (MOJOCaMU JUMOJbHBIX
otpaxareneii). Curnansl PJIC, oTpaxkasch OT 00lydyaeMoO#l TOJIOCHI, 3aCBEUMBAIOT SKpaH
naaukaropa PJIC B Tex ero ToukaX, KOTOpPbIE COOTBETCTBYIOT KOOpAMHATaM IOJIOCHI
oTtpaxarenei. [Ipu 3ToM Ha 3KpaHe CO3IAIOTCS 3aCBEUYEHHBIE «KOPUAOPH». SIPKOCTH 3aCBETKH
«KOpUJIOpa» 3aBUCUT OT MOIIHOCTU OTPAKEHHOTO JAMIMOJSMU CHUTHAaja, KOTOpas, B CBOIO
ouepelb, MpPU NPOYUX PABHBIX YCIOBHUSIX NPOMOPUUOHAIBHA KOJUYECTBY JUIOJIEH,
OJIHOBPEMEHHO oTpaxkaroumx soHaupyromuii curHan PJIC. Korma 3ta sipkocTh J0OCTaTO4YHO
BeJIMKa, TO Ha ee (oHe ObIBaeT 3aTPYAHUTEIHO MM HEBO3MOXKHO BBIIEIUTH OTMETKY,
CO3aBacMyIO LIE€JIbI0, HAIPUMED, CAMOJIETOM, UAYIIHUM B I0JIOCE TUIOIBHBIX OTpaXKaTesIel WK

HaJ 3TOM mosiocoid. Eciu BBIXOIHOE YCTPOWCTBO CTAHIIMH MPEACTABIACT COO0N HE BU3yalbHBIN
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WHAUKATOP, a KaKoi-1100 aBTOMAT, TO U 3TOT aBTOMAT HE B COCTOSIHUH BBIJCTUTH CUTHAJ 1SN
M3 IIyMOMNOJOOHOTO CHTHANIA, TOPOKIAEMOrO OTPAKEHUSMH OT IOJIOCH AMIONCH. BakHoi
XapaKTEPUCTUKON MOJOCHI TUMOIBHBIX OTpaXKaTeNeH SIBJISETCS IUPUHA MAaCKUPYEeMOW 001acTH.
[IpumeHuTenpHO K MOJIOCAM JUIOJIEH, TOcCTaBieHHbIM Juid noxaasiieHus PJIC nanbHero
oOHapy)KeHHsT W  IelepacrpencicHus, HaumOonee  dQdekTuBHOW  TpeaCcTaBISICTCS

XapaKTEPUCTHUKA «Pa3JIeTa» AUIOJIEH B HAIPABIICHUH, IEPIIEHANKYIIPHOM OCH TOJIOCHI.

1.4. ITaccuBHbIe MMMTHPYIOLIHE TIOMEXH

[TaccuBHBIE MMUTHPYIOIIME IIOMEXM CO3JAKOTCA € IIOMOINBIO JIOKHBIX IIEJIEH,
PaaoIOKAIMOHHBIX JIOBYLIEK U JUNOJBHBIX OoTpakaTeneid. OcoOeHHOCThIO TIOMEX 3TOro Kiacca
SBJISIETCS TO, 4YTO JUI WX CO3JAHMS MCIIOJIB3YETCS DHEpPrusl dSJIEKTPOMArHUTHBIX BOJH
30HAMPYIOMMUX CcHrHaoB mnoaasiasiemor PJIC. Kak mnpaBwio, ¢ MNOMOIIBIO TAaCCHUBHBIX
MMUTHUPYIOIINX TOMEX CO3AAI0TCS PaJAN0I0KalIMOHHbIE 00pa3bl LeneH.

JlokHbBIE 1IeNM OCYHIECTBISIOT UMHUTALMIO ABMXKYIIMXCS peajbHbIX Leneil. B kaduecTBe
JIO)KHBIX IIeJIEH MOTYT CIY)KUThb pa3IM4HbIlE MaKEeThl pealbHbIX Lened. [lnsg wmMuranuu
CaMOJIETOB NPUMEHSIOT PAaKEThl, OCHAIEHHbIE CTAPTOBBIMU WM MAapIIEBBIMHM JIBUTATEISIMH,
HaJM4ie KOTOPBIX MO3BOJIAET OCYIIECTBIATh ABTOHOMHBIN, YIPABISIEMBIN WM HEYIPABISAEMBbII
MOJIET B TEUEHHUE JIUTEIHHOIO BPEMEHH (/10 HECKOJIbKMX JECSITKOB MHUHYT). UTOObI pakera-
JIO’KHAs LIeJIb Co3/aBaja TaKoW K€ 10 MHTEHCUBHOCTU U CIIEKTPY CHUTHAJ, KaK U UMUTHPYEMbIN
00BeKT, OHa 000pyIyeTCs COOTBETCTBYIOIIMMH TACCUBHBIMU PETPAHCIATOPAMHU.

JloxHBIE 1€ TPUMEHSIOTCS B OCHOBHOM JUI1si ipoTHBoaericTBus PJIC oOHapyxeHus u
LeJepacnpeeNieHus W BbI3BIBAIOT  Jie30pueHTanuto  omneparopoB  PJIC, meperpysky
BBIYMCIIUTENIbHBIX YCTPOMCTB CHUCTEMBI LEJNEPACIPENCICHUs, YBEIMYEHUE BpPEMEHU Ha
oTo3HaBaHKe 0Opa3a Iesiel, OTBICUCHHE YIAPHBIX CPEJICTB HA OPAKEHUE JOKHBIX LIETICH.

B oTauune OT JIOXKHBIX Liesield paavoOJOKAlMOHHBIE JIOBYIIKM MpPEIHA3HAYAIOTCS s
CpblBa aBTOMATUYECKOro compoBoxaeHus 1enu PJIC wumm  rosoBkoil caMOHaBeIEHUS
ynpaBisieMoil pakersl. [I[puMeHeHre JOBYIIKH IPUBOJUT K CPBIBY aTaKU YIPABIIEMOU PaKeThbl
WIN K 3HAYUTEILHOMY MPOMaxy CHapsja, 6e30macHOMY AJIsl IPUKPBIBAEMOTro camosieta. UToObl
o0ecreunTh MEepeKITIoYeHne CUCTEMbl HaBeJICHMs (CaMOHaBeIEHHs) CHapsla Ha JIOBYILIKY, ee
OIIP nomxHa ObITh Heckosibko Oousibiie OIIP mpukpsiBaemoro ooOwekta. YBenuuenue OIIP
JIOBYUIEK JIOCTUTAETCs YCTAHOBKOM Ha HMX MACCUBHBIX IEPEU3IydaTeIel IEKTPOMarHUTHON
SHEepruu (YroJKOBBIX M JJMH30BbIX OTpakaTeleil, MaCCUBHBIX PEIIETOK U Jp.)

PagunonokanoHHbIe JIOBYIIKM MOTYT OBITh OyKCHpYeMBIMH M COpachIBa€MBIMH.
Ilocnennue, B CBOXO OYepenb, JENIATCS Ha HEYIpaBIsieMble U yIpasiseMble. bykcupyemas

JIOBYUIKA UMCCT He0O0IbIIOM BCC, 06TCI(8.CMYIO (I)OpMy U B MOMCHT OITACHOCTH BBIITYCKACTCA C
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MPUKPBIBAEMOTO0 O0BEKTAa C MOMOIIBIO CTAapTOBOTO IMpHcHocobnaeHus (nedenka ¢ TOHKHM
TPOCOM).

COpacpiBaeMble HEYIPABISIEMbIE JIOBYIIKH CIY)KaT JUIs 3aIIUTHI CAMOJIETOB U pakeT. OHu
HE MMEIOT JABUIATENEeH W MpeACTaBIsAOT COOOW MacCHBHbIE IEpeu3Iydareiu, oOianaroiiue
Oobeit 3QPEeKTUBHON TUIOIMAABIO PACCESIHUS, YeM MPUKPHIBAEMBIN 00BEKT, TTOABEPTAIOLIUICS
atake. B mpocreiinem ciydae JOBYIIKON MOXET CIY)KMTh Mauka JUIOJIbHBIX oTpaxkarenen. C
camoJieTa NayKd JUIOJbHBIX OTpa)kaTesied BbIOPAchIBAIOTCS CIELUUAIbHBIM aBTOMAaTOM
MEPUOIUYECKH ¢ onpeaeneHHbIM uHTepBaioM. OIIP packpsiBiieiics nauku 6ombiie DIIP nenu.
WuTepBann cOpoca BbIOMpaeTcss M3 YCIOBMs MONAJaHUs Ledu U Onmkaifiiero K Hel oOraka
nomex B o0bveM pasperienust PJIC.

[lepenanenuBanue pakeTbl Ha JIOBYIIKY, CO3JaBaeMyl0 O0O0JIaKOM JMIOJIbHBIX
oTpaxaTtesiel, MPOUCXOIUT 3a CUET IIEPEX0/ia Ha aBTOCONPOBOXKACHHE 00J1aka JUMOJIel cHavyaa
CHUCTEMOW aBTOCONPOBOXKICHMSI JaJbHOCTH, a 3aTeéM M CHCTEMOHl aBTOCOIPOBOXKIECHUS
HampaBieHusa. HemoctaTtkoM — cOpachlBaeéMbIX — HEYIPABISIEMbIX  JIOBYIIEK  SIBJISIOTCS
3HAYUTENbHBIE OTIMYMS MX CKOPOCTH U YCKOPEHMsI OT aHaJOTMYHBIX MapaMeTpoB peallbHOM
LeJU. DTU OTIMYHUS MOTYT OBITh MCIIOJIb30BaHbI ISl CEJIEKLUHU JIOBYLIEK IO COOTBETCTBYIOILIUM
MH(GOPMALMOHHBIM U COIYTCTBYIOIIUM MpH3HaKaM. B cOpachiBaeMbIX yrpaBisieMbIX JIOBYILIKAaX
YCTpaHEHHE OTOTO  HENOCTaTKa JOCTHIaeTcsi IPUMEHEHHWEM  JBUrarelel, KOTOpBIE
o0ecrneunBaroT yrpasJisieMblil [0JIET U 00JIee TIIaBHBIN YBOICIEKEHUS.

[Ipu co3zpanumn UMUTUPYIOIIUMX TTOMeX uist u3MeHeHus: DIIP neneld MOryT mpuMeHsThCA
IIPOTUBOPATUOJIOKALMOHHBIE TOKPBITUSA U YCTPONCTBA YIPABIICHUS IIEPEU3IydacMOU SHEPTUEH.
IIpoTHBOPAIMOIIOKAMOHHBIMU TOKPBITUSIMM HA3bIBAKOTCS MaTEpUaibl €O  CIECLHMAIbHBIMU
CBOMCTBaMHM. JTH MAaTepHaslbl IIPM HAHECEHUM HA OTPAKAIOIIUE MOBEPXHOCTU CYLIECTBEHHO
CHIDKAIOT UX PAJMOJIOKAIIMOHHYIO HabmogaeMocTb. [IpuHumn f1eficTBUs MOKPBITUH OCHOBAH Ha
SIBJICHUSIX MHTEP(PEPEHIIUU U MOTJIOIIEHUS 3JIeKTPOMAarHUTHBIX BOJIH B CIIOUCTBIX CpeJiax.

Ilo mnpuHuumy JeicTBUA —pa3nuyaloT HMHTEp(EpEeHLIUOHHbIE, IOTJOLIAIONEe U
KOMOMHUPOBaHHbIE MPOTUBOPAAUOJIOKAIIMOHHBIE HOKPHITUS. MHTEeppepeHIMOHHbBIE OKPHITHS
CHIJKAIOT MHTEHCHBHOCTH IEPEU3NydaeMOil 3HEpruM 3a CYeT B3auMOJEHCTBHS IBYX M Oojee
KOTEPEHTHBIX  IYYKOB  JJEKTPOMAarHUTHBIX  BOJH, MPOLIEAINNX  pa3JMYHble  IIyTH
pacnpoctpanenus ot uenu q0 npuemHuka PJIC. [TokpseiTus, obecneunBatomine cHmkenne JI1P
eI B  pe3yabTaTe 3HAUUTENIBHOIO TOMIOIIEHMsS MAJAOIIMX  BOJH, Ha3bIBAKOTCS
noryomaroumMi. Ha npakTuke HaxoIdT NMpUMeHEeHHEe KOMOMHHMPOBAaHHBIE MOKPHITHA, 3(dexT
JIEWCTBUSL KOTOPBIX BBI3BIBAETCS MHTEPPEpEHIMEN U MOTIIOMICHUEM MAJAIOUINX U OTPaXKarOIUX
BolH. KoMOMHHMpOBaHHBIE TOKPBHITHSA MO3BOJSIOT CHHU3UTHh KOA(PPHUIMEHT OTpakeHUs B

HECKOJIBKO ACCATKOB pa3 B IIMPOKOM JUAIIA30HE YaCTOT (60J'Iee OKTaBLI).
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[laccuBHBIE HMUTHPYIOIIME TIOMEXH MOTYT OBITh OTQWIBTPOBAaHBI Ha OCHOBE
COIIOCTABJICHUS ITPU3HAKOB ITIOMEXH C aHAJOTMYHBIMHU XaPAaKTEPUCTUKAMU I10JIE3HOTO CHUTHAlA.
[Ipn »TOM BO3HMKAaeT 3ajgada OINO3HaBaHUs oOpa3a nenu. Buna crnekrpa, MOIIHOCTb IOMEXH,
CKOPOCThb JBMKECHUS M YCKOPEHME LEIUM MOTYT YacTO CIYKMTh OTIMYHUTEIBHBIM IPU3HAKOM

MAaCCUBHBIX UMHUTUPYIOIHX TOMEX OT IOJIC3HBIX CUT'HAJIOB.

2. HEKOTOPBIE PACUETHBIE ®@OPMYJIbI

PacnpochaHe}me paaiuoBOJIH B CBOOOIHOM IPOCTPAHCTBE.

P, B
Bexrop Iloiitunra (a1 U30TpONHOTO U3NyYeHus) [I7 = 4—12 , 7] = _n: .
T M
. Bm
Cpennee 3a Tepuos 3HaueHue Bektopa Iloftwtunra [1=H,, -E,. -, [[I]= T
E, A Eiome \J30P, B
rac Héeﬁcm@ = M’ [ Oeticmeg ]: . OTCIO'Ha II = oot ) Ebeﬁcms = —1’ [EOeL?cme ]: o
- 1207 oM 120z ' r T
. \3O0P 1,
Ha JIB, CB, uactinuno Ha KB ynoOna cnenyromas ¢popmyna: £, = — rae /[

— MarpaMMa HampaBJIEHHOCTH.

Ha Oonee kopoTkuX BOJIHAX MapaMeTpbl MpuemMa y1ooHee XapaKTepru30BaTh MOLUTHOCTHIO
Ha BXOjie MpueMHUKa. YyBCTBUTEIBHOCTh MPUEMHUKA — MOIIIHOCTh Ha €ro BXoje, HeoOxomumast
JUI TIOMEX0YCTONYHMBOM 00paboTKu HH(OPMALIMK B CMBICIIE OTIpeesIieHHOro KpuTtepus. Ha atux
BOJIHAX YIOOHO Y4WUTHIBaTh 3((HEKTUBHYIO IUIONIA/(b AHTEHHBI (TUIOMIA[ b U3 KOTOPOW aHTEHHA

MOXXCET U3BJICKATh BHCPFI/IIO).

A, A P
a=20 0 al=aty. m, =
4r Y
P, v
OTCIOJia MOILHOCTb Ha BXOJE IPHEMHHUKA P, = % [P, |=Bm.
T
[loTepu  TpU  pacmpocTpaHeHMH B CBOOOJHOM  NPOCTPAHCTBE.
2 2
P Az -r 1 Ar -t
L, =— z[ z J : . OcHosHble notepu L, , =( d j :
- P, A A4, - A
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Ilormomenue PaAvOBOJIH IIPA PACIIPOCTPAHCHUH B nposonﬂmeﬁ cpene.

[Mpenpiaymue Gopmynnbl XapaKTepU30BaATUCH PACCESTHUEM BOJIH B IMPOCTPAHCTBE.
Ha IMPAKTHUKEC paguOBOJIHBI PACTIPOCTPAHAIOTCA MU B YaCTUYHO MPOBOJAIINX CpCAax, TAKUX KakK:
MOpCKasi BOJa; MOYBa; HMOHOChEpa U Apyrue 4acTUYHO MPOBOJsMe obiactu armochepsl. B
OTHUX Cp€aax HaBOIAATCA TOKH, KOTOPBIC BBI3bIBAOT AKTHBHBIC IIOTCPH, 4 TAKKC PCAKTUBHLIC
MOTEPH 3a CUET AUDIIEKTPUIECKON TIPOHHUIIAEMOCTH.

B ciaywae wumeanpbHOTO — aMANIeKTpUKa  (HET  TOKOB  TPOBOJMMOCTH):

CkopocTe pacnpocTpaHeHus B cpeae: V = , TJIe € — IEUCTBUTENBbHOE Yncio. B ciydae

L
A

IIPOBOJAIIMX BEIIECTB & CTAHOBUTCA KOMIUIEKCHOM BEIMYMHOW: & =& — J604ic. Bosna

. - o(t——)
CTAaHOBUTCA 3aTyXarollen. /¢, =nN— jp, torma E(x)=E_ -e e -eJ ¢, Tae ﬂp =0 -
c
1 . .
ko3 dumuent nornomenns ([§]=—). \Je, =& — j60A6 =n° — p® —2jnp.
M
c=n2— pz
[Tonydyaem creaymoniyro CHUCTEMY: , PpCIIEHuEM KOTOpPOl SBIAIOTCA
6010 = 2np?

1 1
CleylolMe ypaBHEHHs: N = i\/E[g +4&? +(60/10)2} Hop= i\/E[_H Vel +(6Ola)2} :

3HaKu + 3aBHCAT OT TOI'0, B KaKyl0 CTOPOHY HAET paCIpOCTPpaHECHUEC BOJIHBI.

Cnyuaii manou nposooumocmu cpeovl pacnpocmparnenust, ( & >>60 A0 ).

3040 rae A - JAIUHA BOJHBI B BakyyMe. O = 6070
Je ' Je

nN=+eg, p=

e

z\/;/l.

cpeoa

Cryuau xopouteli npogooumocmu cpedvl pacnpocmpanenusi, (& <<60 1o ).

30
n= p=+304c o=~ 21 TO- HaOmromaeTcs odeHb CHIbHAS

vo  C©
V30Ao

AUCTICpCUs CUTHAJIA.
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3. 3AJAHUSA AJSA UCCIIEJOBAHUSA (IIpu Heo6X0AMMOCTH € TOMOIIbIO

MO/IeJIMPOBAHUS).

3aganue 1. Onpenenuts, B0O3MOKHO Jin B PPJI nosiBieHne 351eKTpOMarHuTHOW MOMEXHU
ot craniuu PJIC nmpu ycnosuu, uro PJIC, uznyuaromas B umiyibce MoIHOCTh 2 MBT u
pabotaromas Ha yactore 1,3 I'T', 0IHOBpEMEHHO M3Iy4aeT TPEThbIO TAPMOHUKY, OCIA0JICHHYIO
Ha 50 nb. Cranuus PPJI  pacnonokxeHa Ha  pacCTOSIHUM — HPSIMOM BUAMMOCTH Ha
paccrossHuu 9,6 KM; ycuJIeHHe Nepeaaolield 1 MPUEMHON aHTEHH B HallpaBJIeHUH IpYT Ha Jpyra
Ha yacroTe nomexu 3,9 I'T'y cocrasnser 20 n1b u 15 n1b cooTBeTcTBEHHO. J[ONMYCTUMBINH YPOBEHB
nomexu Ha Bxojie npuemHuka PPJI B monoce 3 MI'1y paBeH ero nopory 4yBCTBUTENBHOCTH PR =
—95 nbwm.
Omeem: TlpeBbinenne van noporom npueMunka PPJI. Coctasnsier 18 nb, Takum o6pazom, B

npueMHuke PPJI Bo3moxkHO nosiBienne OMIL.

3aganme 2. Onpenenuth crenens BiusHUs PJIC Ha paboty PPJI (w3 mpenpiaymeit 3amaun),
eciu nepenatuuk PPJL, pacnonokeH B mpenenax npsiMOM BUIUMOCTH HA pacCTOSTHUU S1 KM OT
MpUEMHUKA. Y CUJIEHHE ero pynopHoi anteHHsl 40 nb.
Omeem: DnexTpoMarHuTHas momexa He OyJeT CKa3blBaThbcs Ha paboTe MPUEMHOrO YCTPOMCTBa

MIPU HAJTMYHUH B HEM cUcTeMbl APY, T.K ypOBeHB OTHOIIIEHHUSI CUTHAJI/TIIYM paBeH 0koJio 48 nb.

3aganue 3. OnpenenuTs OyAET JIM BIUATH IOMEXA C YPOBHEM IIJIOTHOCTH MTOTOKA MOIIHOCTH,
paBHbIM —73 nbm/M2, Ha mpueM paJuOBEIIATEIbHOIO CHTHANA, €CIM AJIEKTpUYecKasl JJIUHA
ABTOMOOWMJIBHOW paMoOBENIaTEILHOM IITHIPEBON aHTeHHBI (MyuHOW 1 M) paBHa 0,5 M. Ilotepu
u3-3a HeappexkTuBHOCTH aHTeHHbl cocTaBisiioT 30 ab. IloporoBas YyBCTBUTEIBHOCTH
npueMHuka Ha yactore 1 MI'm npu mnonoce nponmyckanus 10 kl'm paBma —122 nbw.
HanpsikeHHOCTB 10T paAoBEIaTeIbHOTO CUTHAIA Y TOBEpXHOCTH 3eMin Sg = 60 nbmkB/Mm.
Omeem: He Oyzmer, T.K. YpPOBEHb JJIEKTPOMAarHuTHOW momexu Ha 17 nb Hmxke ypoBHS

paanoBECIIATCIIBHOTO CUTHAJIA.

3aganue 4. OnpenenuTb, MOXKET JIM COJIHEYHAsI BCIBIIIKA TMPHU TUNIOTHOCTH MoImHOCTH DMII,
paBHOit —127 nbm/(M? xI'n) B momoce 25 kI'm (wmm  -113 abm/M? BimaTe Ha mpueMHOE
yCTpoiicTBO, pabortaromee Ha uactore 40 MIT, u XapakTepusyromieecss OTHOIICHHEM
curnan/mym okosio 0 nb. Ilpu momoce mpomyckanust 25 k[l 9yBCTBUTENHHOCTh MPHEMHHKA

cocrapiseT —120 15 M. DpdexTuBHAs TOBEPXHOCTH AHTEHHBI PaBHa 6,7 M2,
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Omeem.: ConHeYHas BCHBIIIKA MOXET OBITh NPUYMHON HapylIeHUs paboThl, T.K. CO31ACT
MIOMEXH, YPOBEHb KOTOPBIX NPEBBICUT YPOBEHb COOCTBEHHOTO IIyMa NpHUEMHHUKa (TIOpOT

4yBCTBUTEIbHOCTHU) HA 15 1b.

3aganue 5. OrmnpenenuTb, BO3MOXHO JIM BO3HUKHOBEHHE 3JIEKTPOMArHUTHOM IOMEXHU
CaMOJIETHOMY IPUEMHHUKY OT TEJIEBU3UOHHOTO nepenaTyrka. CaMoJIeTHbIN IPUEMHUK CUCTEMBI,
paboTarouuii Ha yacrote 1090 MI'n, ymanen Ha 161 KM OT COOTBETCTBYIOLIETO NEpeAaTUHKA,
KOTOpbI n3nyyaeT MomHoCTh 1 kBT (+60 n1bm). [lepenatunk 26-ro kaHana teneBuaeHus (542—
548 MI'u; 4,5 MBT; 97 nbm) Haxonutcs Ha paccTosiHuU 4,83 KM OT IPUEMHHUKA.
Omeem: B »3TUX yclnoBHAX pabOTBl MOKET BO3HHMKHYTH IIOMeXa, Melaromas padoTte

CaMOJICTHOT'O ITPUCMHHUKA.

3aganue 6. Bo3MoxHa M B IMCIIEUEPCKOM CITy)KO€ CBSI3b B YaChl «ITUK», €CIIA B OOBIYHBIE
yacel Ha yactore 450 MI'1 nprueMHUK MOABUKHOW UCIIETYEPCKOMN CBSI3U, PACIIOJIOKEHHBINA Ha
paccrosaun 30 M oT goporu. He B dYachl «IMK» WHTEHCHUBHOCTH [JBIKEHHS HeOOJbIIAs
(HeckosibkO aBTOMOOMIIEH B MHUHYTY). [Ipu 3TOoM nucneTdep MOXKET ¢ TPYAOM MOIEPKUBATh
CBS3b C aBTOMOOWISIMM, HAXOJAAIIMMUCS Ha TpaHULE 30HbI mpueMa. HampspkeHHOCTh mojist
MPUHAMAEMOT0 CUTHaJla B 3ToM ciydae cocrasinser 10 nbmkB/M (3 MxB/m). Onpenenutsb
BIUSIHUE TPOXOASIIMX PSAOM aBTOMOOMJIEH Ha KauyecTBO IMpHeMa IMPH IOJIOCE YacTOT
mucneryepckoro npueMnanka 50 kI'm. Cuurtarh, 4To B 4achl «muk» (100 Mamr./MUH) MeaHaHHBIA
ypoBenb UOMII oT cuctem 3akuranusi ypenuuuBaercs Ha 17 ab.

Omeem: 30Ha nnpuema ymenpimnaercs Ha 10%.

3aganue 7. OmnpenenuTh BIMUSHHE TOMEX Ha TEJIEBU3UOHHBIA TpPUEM Ha Kpar 30HBI
oOCHyXMBaHUS  JaHHBIM  TeneueHTpoM.  CuuTaTh, YTO  THUIIOBBIE  COBpPEMEHHbBIE
noronepuoanyeckue Tenesusnonneie (TB) antenns Ha OBY umerot ycunenue oxono 12 nb. Ha
yactote 9-ro xanana (186—192 MI') 5Ta anTeHHa uMeeT >pPEKTHBHYIO MIomanb 2,8 M2, u
4yBCTBUTEIBHOCTD NIPUEMHMKA TIpHu nostoce 6 MI'n coctasisier okono —93 nbM. 910 npuMepHO
COOTBETCTBYET MPUXOAAIIEMY TOTOKY MOITHOCTH —98 1BM/M?, a ¢ yueTom monockl 6 MI'i —136
,[[EM/(MZ k['m).

Omeem: BiusgHue noMex B STOH CUTYyaluu SBJIACTCA MIPHUCMIICMBIM.
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3aganue 8. OmnpenenuTh BEIMYWHY OTHOIICHHS MOIIHOCTH TMOMEXH K IIyMY TPUEMHHUKA,
HMMEIOIIEr0 4yBCTBUTENBHOCTH —104 nbwm, Bxoanoe comportusienue 50 Owm, nosiocy yactoT |
MI 1.
Omeem: 231 nbwm.

3aganme 9. Paccunrars Bemmunny DMII ot nepenarunka TponochepHOi THHUHA IPUEMHUKY
PJIC. Ilepenarunk, padotatromiuii Ha 4actore for =1 I'Tm, umeer Ha BBIXOJE CIIEAYIOIINE
YPOBHHU M3JydeHHii: Ha ocHOBHOM 4yactote P (for) = 1 kBT (+60 n1bM); Ha mOOOYHBIX YacTOTaxX
MeHee 0 nbM, a mpHeMHHMK MMeeT BOCIPHUMMYMBOCTH Ha OCHOBHOM yactore mpuema 1,2 I'T'm,
paBuyto —100 n1bm, Ha moGouHBIX YacToTax npuema paBHywo —20 abm. Omnpenenuts ypoBHHU
MOMEXH JUISl KaKJIOM U3 YeThlpeX KOMOMHAIUH, €Clii MOTEPU MPU pacIpOCTPaHEHUHN PaiOBOJIH
OT MepeJaTurKa K MpueMHUKY cocTaBiisiroT 100 nb.

Omeem: 60 nb, —20 nb, 0 nb, —80 nb.

3aganme 10. - Onpenenuth noMexy B mosioce mporyckanust PIT mist ciydas Bo3neiicTBus
YBUY nepenarunka, umeromiero nosiocy 10 k', Ha mpuemnank ¢ mojocor 1000 kI't, ecm oba
YCTpOWCTBa pabOTAIOT HA OJHOM M TOW K€ YacTOTe, a MOJYyYECHHOE MPEBBIIICHUE MOMEXO0M
nopora BocnpuuMunuBocTH PIT cocraBnsier +80 ab.

Omeem: 40 nb.

3apanme 11. Omnpenenuth pexum padbotel  camosietHoro YBY AM  mpuemHuka
paauoTeneOHHBIX CUTHAJIOB, MTPEIHA3HAYECHHOTO VIS CBSI3U MEX/Iy TUCIETUEpaMH a3poropTa u
nuiotamu camolieToB. [lomexa co3gaercs nepeiaTIMKoM aHAJIOTUYHOMN CITY>KObI, HO yJaJIeHHBIM
OT TepelaTyuka IMOJIE3HOr0 CHrHalla Ha paccrosiHue npumepHo 640 kM. Illupuna mosocs
nosniesHoro AM curnana paBsHa 6 kl'1, rirybuna ammuntynHoi Moayasiuu paBaa 50%, ypoBeHb
MOJIE3HOTO CUTHAJIa Ha BXojie nmpueMHuka Ha 20 1b mpeBblaeT COOCTBEHHBIN IITyM NMPUEMHUKA,
paBHbiii —110 abm s paccrosiHui, moxoasmmx A0 160 kM OT mepenaTyuka, YpPOBEHb
MIPEBBIIIEHUS] MEIIAIONIUM CUTHAJIOM COOCTBEHHOTO IllyMa MpHEMHHKAa B TMpeaenax 30HbBI
paarycom 160 kM BOKpYT nepenaTdyvka MoJE3HOTO CUrHaina MeHsercs ot 7 1o 12 nb.

Omeem: TlpueMHuUK OyzeT paboTaTh B HAAMOPOTOBOM 00JIACTH.

3apanume 12. OmnpenenuTh KauecTBO  CHTHAJIOB paauoTenedoHHoro mnpuemHuka OBY
Ha3eMHOHU MOABIKHON ciykObl mipu Bo3aeicTBuu nomex ot PJIC u or TB nmepenatunka OBY.

Pa,Z[HOTCHC(bOHHBIf/'I IMPUCMHUK npeaHasHA4YCH JId pa6OTBI B Ipeaciiax 30HbI JeicTBUs
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nepeparonieit cranuuu (paguyc 80 xkM). YpoBeHb moje3Horo curhaiga Ha 10 nb mpeBwimmaer

YPOBEHB IllyMa IPUEMHUKA B IIpeJiesiax padouell 30HbI IlepelaTunKa.

PJIC wm3nydaeT MMIyIbCHBIA CUTHaN C 4yacToToil moBTopeHus 400 umm/c, mo pesyiabTaTam
onenkn DMII cpeanuii ypoBeHb MEIIAIOIIETO CUTHAJIA B TIOJIOCE TTpUEeMHUKA oka3aics Ha 10 nb
BbIIIE ypOBHA myMa npuemHuka. [lonmmexa ot TB nepemarumka Ha 5 nb BbIIE ypoBHA IIymMa

IIPUEMHHKA.

Omeem. YPOBEHb KaueCTBa — IOCPEACTBEHHBIN.

3aganue 13. OmnpemenuTh yMeHbIIeHUE AanbHOCTH jedictBus PJIC wabmoneHwms,
npeHa3HauYeHHOW st paboThl B L-mmamazone ( 1 I'Tu) ¢ mameHOCTRIO 160 KM, eciau oHa
HaxonuTcs Ha paccrosiHun 0,16 KM OT Tmepemaryuka HENPEpBIBHBIX HEMOIYIUPOBAHHBIX
KoJiebaHuit MomHOCThI0O 1 KBT, paboTtaromero B TOW Ke TMOJOCE, HCIOIB3YEMOTO s
COMPOBOXKAEHUA pakeT. CunTaTh, 4To raBHbIN JiennecTtok /H antenust MII ¢ makcumanbHbIM
ycunernnem +30 nb momamaer B o6nacth 00kOBBIX M 3amHero JernectkoB JIH anTenusr PJIC.

Ycunenne 60koBbIX U 3aaHero JsenectkoB JIH antennst PJIC Oynem cunrats paBHbiM 10 1b.

Omeem. JlanbHoCTh AeiictBust PJIC ymensmurces co 160 no 88 km.

3apanue 14. Onpenenuts ypoBeHb nmomex npueMHuky PPJI ot cBs3znoro OBY nepenatunka.
VYposens 10-ii rapmonuku cBsizHoro OBY nepeparunika usmensiercs or —60 mo — 100 nb
OTHOCHUTENIbHO YPOBHS MOIIHOCTH OCHOBHOTO W3Jy4deHMsI mpu cpenHem 3HaueHun —80 nb.
MOoINTHOCTh OCHOBHOTO H3JIYYCHHS JaHHOTO nepenartyuka coctaiaser 100 Bt (+50 nbm).
UyscTBUTENBHOCTD TpUeMHKMKa paBHa 100 n1bMm , moTepu npu pacnpocrpaneHuu paBHbl —70 ab.
10-s rapmoHuKa MOXKeT ObITh ocmabdieHa Ha 60 a1b wim Ha 100 nb.
Omeem: 1 — MOIIHOCTH Memampmero curHaia Ha 20 ab mpeBbIIIaeT YYyBCTBUTEIBHOCTH
MpUEMHHKA; 2 — MOIIHOCTh Memaroniero curhaia Ha 20 b MeHbIIe YyBCTBUTEIHHOCTH

IIpUCMHHKA.

3aganme 15. PaccuutaTh BEpOSITHOCTH TOTO, YTO Mapa3uTHOE M3iIydeHue nepenaruuka PJIC
nomajger B mojocy mnpomyckanus CBY cBa3Horo npuemnuka. Ilepenatumk o63opHoit PJIC
pabotaer Ha uvactote 1 [T, CBY cBszHOM mpuemHuk — Ha yactore 2,3 I'T, ero moioca
nponyckanus paBHa 10 MI'm. Paccuntaem BepoOSITHOCTH TOrO, YTO MNApa3sUTHOE H3Iy4EHHE
neperaTyrKa IonazeT B MoJIoCy NpOIyCKaH!s IPUEMHHKA, paBHyto 10 MI'm.

Omeem: BepositHocTh coctaBmsieT 0,06 (6%).
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3apanue 16. OueHuTh ypOBEHb IOMEX CaMOJETHOMY HaBUTAIMOHHOMY IPUEMHHKY,
pabotaroemy Ha gactore = 1090 MI'm ot nepenaruuka PJIC, paGoraromero Ha yactore 220
MI'n. HambGonbmee npubmmwkenue camonera k PJIC cocraBimser 13 KM, 9TO COOTBETCTBYET
CUTyallMd, KOrJa IepeJaTdyuK ad’pornopra M MPUEMHHUK CcaMoJieTa OTCTOAT Ha 606 KM.
HomunanbHble 3HaU€HUSs TapaMeTPOB MEepPeIaTYMKOB U IPUEMHUKA IIPUBEIEHBI B Ta0I. 3.6.

[epenarunk PJIC: pabouas yactora paBaa 220 MI 11, mMKOBasi BEIXOHAsE MOIITHOCTh PaBHA 2
MBT, ycusneHnue anTeHHBI B paboueil rmojioce yacToT paBHo 25 ab.

[Tepenatuuk aspomnopra: pabouas yactora paBHa 1090 MI'1, mukoBasi BRIXOJAHASI MOITHOCTh
paBHa 3 MBT, ycunenue anTeHHbI B paboueli ojioce 4actoT paBHo 3 ab.

CamoneTHbIil mpueMHUK: paboyas yactora paBHa 1090 MI'Li, ycuneHue aHTeHHBI B paboyeit
noJjioce yactoT paBHo 3 nb, monoca mponyckanust pagHa 165 k', HyBCTBUTEIHLHOCTH 1O YPOHIO
coOcTBeHHBIX IyMOB paBHa —80 nb.

Omeem. Cpennee 3HaueHHe MoOIHOCTH nomexu ot nepenarunka PJIC Ha 14 nb menbiie
YyBCTBUTEIBHOCTH CaMOJIETHOTO NPUEMHHKA U Ha 35 1b MEHbIIE YPOBHS MOJIE3HOTO CUTHAJIA Ha

BXOJC€ CaMOJICTHOT'O MPUEMHUKA.

3apnanue 17. Ouenuth, Moxer nu nepenatunk PJIC co3maBaTh mMoOMexy  NPUEMHHKY,
HacTpoeHHBIH Ha yactoTy 130 MI'Ll, eciin mepenatuux PJIC, pabotaer Ha wactore 1250 MIm.
[Ipomexxyrounast wactota paBHa 30 MI'n. Ilomexa mpocnymmuBaeTcsi B MPUEMHUKE KaK TOH C
yactotor 800 I['1, yTo cooTBeTCTBYET YacToTe Manumnysaiuu PJIC, u MeHsieTcs o aMIUTUTY/IE C

4acTOTOM cKaHUpoBaHMs aHTeHHBbI PJIC.

Omeem: HepeﬂaT‘II/IK PJIC moxer Co3aaBaTh MMOMEXHU, €CJIIM 4YaCcTOTa reTC€poaArHa BBIIIC YaCTOTHI

CHUI'Hajia.

3ananue 18. BoruncnuTth pe3ynbTHpyOIIEe 3HAYCHHWE OTHOUICHHS CUTHAI/IIYM B
cnenyromeit curyaiuu. [Ipuemuuk YBY nmeer uyBctButensHocts —110 n1bm 1y1s1 oTHOLIEHUTSA
cUrHay/uym, paBHoro 5 1b. YpoBeHb curtasia Ha BxoJie npueMHuka —90 nbm.

Omeem: [lefictBue momexu c¢ ypoBHeM —10 nbm mpuBeno k ymeHblneHHIO KOdhQUIIMEHTA

ycuneHus npueMHuka Ha 10 b ¥ yMeHbIIIeHHIO OTHOLIEHHUS curHaN/myM 1o 15 nb

3apanue 19. OnpenenuTh cTeneHb BO3JACUCTBUS MOMEXM NPUEMHHKY, paboTarolemMy Ha
gacrote 270 MI'm u mnpenHa3HauyeHHOMY [UIsl CBSI3M BO3AyX — 3eMisd. Ero aHTeHHa
pacrionokxeHa Ha Kpswie lLlentpa ympaBienuss noneramu (LIYII) Bmecte ¢ mnepeparomieit

aHTCHHOﬁ, K KOTOpOf/'I MNOAKIIFOYCHBI IBA CITIAPCHHBIX MEPCAATINKA VYBY ¢ pa60‘-II/IMI/I qaCTOTaMHu,
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paBupiMu 280 MI'm m 291 MI'u. Ha xpeime LIVII, kxpome TOro, pacmnosnoxeHa aHTEHHa
nepenatanka OBY, pabotaromero Ha dacrote, paBHoi 130 MIn. Bce mnepemarumku
MpeAHa3HaYEHBI JIJISl CBS3HM 3eMJIsi — BO31ayX-(puc. 6.6). Kaxnapiit u3 Tpex nepenaTyukoB UMEET
BBIXOHYI0 MomHOCTh 100 Bt (+50 nbm) m paboTaer Ha MHOTOBHOpPATOPHYIO HAIMPABICHHYIO
anTeHHy c¢ ycwienuem 10 nb, mmpunoit myda 360° B azumyranbHOW Muiockoctd u 10° B
MJIOCKOCTH yria mecta. Ilpuemuuk umeer uyBctBUTENbHOCTE — 1O nbwm; oH Takke mon-
KIIOYEH K MHOrOBHOpaTOpHOW HampaBieHHONM aHTeHHe ¢ ycwieHueM 10 nb. Pasnoc mno
PacCTOSIHUIO MEX Ay NepeaolliuMU U IPUEMHON aHTEHHAMH Mopska 15 M.

Omeem: YPOBEHb IOMEX MOXKET COCTaBISATh OT 16 10 25 nbwm.

3aganue 20. BeuucIuTh HaNPsHDKEHHOCTH Ej7 TIOJSE IOMEX B MECTE MprueMa TpH CIIETYIOMINX
JAHHBIX: H3JIydaemasi MOIIHOCTh CTAHIIMM MOMeX paBHa 15 Br, mimHa BosHBEI paBHa 35 cM;
ko3 urmeHT ycuneHus nepeaaromnieii anteHHsl paBeH 100, a nmpueMHON aHTEHHBI TAaK)Ke PaBEH
100. BeicoTa mepenaromieii anTeHHBI, paBHa 80 M, BBICOTAa NMPUEMHOW aHTeHHHI paBHa 20 M,
paccTOsTHUE MEX/ly aHTEHHaMH paBHO 8 kM. CuuTaTh, YTO PaJMOBOJHBI PACIIPOCTPAHSIOTCS HAJl
CyXOW TIOYBOW (OTHOCHTENbHAS JUAJICKTpUUYECKas TPOHHUIIAEMOCTh paBHa 4, yAeIbHas
npoBoaumocTh paBHa 0,001 cm/m). [Tonspu3zanus BepTUKaIbHAS.

Omeem: Er=18,9 MB/Mm.
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3akiiloueHue

[To pomy Oymymieit pabOTHl CHEIHAIMCTOB OCO00 aKTyaJIbHBIMH SIBIISFOTCSI 3HAHUS
IIPHUHIHXIIOB pa60Tr,1 OCHOBHBIX THUIIOB O60py,}]OBaHI/I$I, U MCETOOOB IIOAABJICHUA IIOMEX,
HCIIOJIB3YEMBIX B PaJUOTCXHHUKE. 910 HeO6XO)II/IMO AJid TIOHMMAaHHA IMPUHIOUIIOB pa6OTBI
o0opy/noBaHUs, €ro OCOOEHHOCTEH, a TakkKe TEeKYIIUX U MNPUHIUNIHAIBHO JOCTHKMMBIX
BO3MOKHOCTEH.

B cBs3u ¢ aTMM mpuoOpeTaeT MNPUHIMIIHUAIBHYIO BaXXHOCTh HAayYHOM MOATOTOBKH
CTYICHTOB, MOJy4eHHE UMU (PYHAAMEHTAJIbHBIX 3HAaHUU MO PA3IMYHBIM HAIPaBJICHUSM HAyKH,
KOTOpble B JaJbHEWIIEM MOMOTYT BHEIPSTh M OCBauBaTh HamOojee COBPEMEHHBIE BHJIbI
000pyI0BaHUA.

Cryment B mpouecce oOOyueHUs JOJDKEH OCBOUTh METOJAbl  HCIOJIb30BaHUS
COOTBETCTBYIOIEH CIIPABOYHOM JINTEPATYphl U JPYTUX UCTOUYHUKOB TEXHUUYECKON MH(pOpMaluy,
BKJIIOYAsl DJIEKTPOHHBIE MCTOYHUKH, a TAK)K€ MPUHIUIOB KJIACCU(PUKALUU PATHUOITIEKTPOHHBIX
neTaneil pa3TuYHbIX BUIOB M TEXHUYECKHUE OTPaHUUYEHUS UX [TapaMeTPOB.

TemaTtuka u cojxepkaHue padOT aKTyaldbHbI U HEOOXOOUMBI PAaOOTHHUKAM Pa3IHMYHBIX

HAyYHO-TIPAKTUYECKUX OpTraHU3alUi U MPeANpusaTHii, B ToM unciie npennpustuii OITK.
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