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1. O01He mMoN0KEHUS

Huctumnaa «Teopusi paguoIOKallMOHHBIX CUCTEM» M3y4aeT (PU3UYECKHE OCHOBBI
pPaAMOHAOIIOIEHUS, METOAbl MOCTPOCHMS paauoiokanuoHHbix craHuuid (PJIC) wu
COOTHOIIEHHUS] HX TnapameTpoB. «Teopuss paaUONOKAIIMOHHBIX CHCTEM» SIBIISIOTCS
0a30BOM TUCHMIUTMHON 171 Kypcea «Pagnonokamnuonnsie cucteMbl BC u All».

JlaHHOE KOHTPOJIbHOE 3aJlaHWE BBITIOJIHICTCS HAa OCHOBE TEOPETUYECKUX 3HAHUH,
00BEM KOTOPBIX COOTBETCTBYET METOIMYECKMM YKa3aHUSIM K U3YYCHUIO JNUCIUILIMHBI
«Teopust paaAnOIOKAIIMOHHBIX CUCTEM» ISl CTYJIEHTOB V Kypca crienranbHocTi 162107
(25.05.03) 3a0uHoii hopmMbI OOYUCHHS.

2. Jluteparypa

1. bakynes I1.A. Panuonokanronnsie cuctemMbl. M.: Paguorexnuka, 2004.

2. COopHHK 3a1a4 1Mo Kypcy «PagnoiokanmmonHbIe cucTeMbh». [loa pemnakiueit
IT.A.bakyneBa u A.A. CocHOBcKOro. YueoHoe nocoodue st By30B. —M..:
Panguorexnuxka, 2007.

3. Kapnyxun B.M., ®unkenvmreitn M.W. 3amaun u ynpakHeHUS MO OCHOBaM
panuonokanuu. YdyeoHoe nocooue. Ilox pen. M.W. ®unkensiireitna M.U.-M..::
Mammnoctpoenue, 1979.

3. KontpoinbHoe 3a1anue

Kaxnaplii cTyneHT 3a04HOro otaeneHus, uaydatomnii kypc TOPJI, momxen
BBIIIOJIHUTh OJHO KOHTPOJBHOE 3aJlaHue, KOTOPOE IepechulaeTcs B HWHCTUTYT,
IPOBEPSIETCSl NPENoJaBaTeleM U  BO3BpAllaeTCsl CTYIEHTY C pELeH3ued H
pe3osonuent  (IomymieH K 3alMTe, He JOomylleH K 3ammute). o skx3ameHa
KOHTpOJIbHAsA paldoTa AoJKHA ObITh 3amuiieHa. be3 3auera KOHTPOJBHON padOThI
CTYJEHT J0 3K3aME€Ha He J0IyCKaeTCs.

KoHTpoiibHOE 3a/1aHne PEKOMEHYETCsl BBIIOJHATD IMOCIEN0BATENBHO, 10 MEpe
M3Y4YEHUS OTAEIBHBIX Pa3JeioB Kypca.

3ajaHue B HACTOSIIMUX METOJUWYECKUX YKa3aHUAX MpeacTaBieHO B Buje 20
BapuaHTOB. B kaxxiom BapuaHTe 5 3a/1ay.

Homep BapranTa COOTBETCTBYET CyMME JIBYX MOCHEAHUX UPp mudpa Homepa
3aUeTHOM KHWXKU (HOMepa cryieHueckoro Ouiera). Hampumep, Homep 3aueTHOM
kHIKKH 78670 coorBerctByer Bapuanty Ne 17 ( 7+10 ). Kaxnawlii cTyaeHT
BBITIOJIHAET 5 3ajad cBoero BapuaHTa. [lpu BeIMOgHEHUM TrpadUyuecKord 4YacTu
KOHTpPOJIbHOM paboThl cobmoaenue npaBuin ECKJl o6s3arensho. [lpu Hapymenun
tpeboBarmnii ECK]] koHTpoibHass paboTa HE pEIEH3UPYETCS W BO3BpAIlacTCs
CTYJEHTY.
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[Ipu pemeHuu 3amay MOJKHBI COOMIOAATHCA TPeOOBaHMS: CHayaia ClEAyeT
(dopMyJibHas 3amlKCh, 3aTEM YMCIOBAs MOACTAHOBKA B OCHOBHBIX eauHuuax CHU u
OKOHYaTelNbHbIN pe3ynbraT. Hanpumep,

5_Ct 310°m/c-10°c
2

=150m.

BapuanTt Ne 1

3amauga Ne 1

HaiiTu MOUIHOCTh B MMITyJbCE, TPEOYEMYIO ISl TOTO, YTOOBI 11€JIb UMEIoIas
OIIP, paBHyto 1M?, oOHapyXuBajiach B CBOOOJHOM MPOCTPAHCTBE HA JaIbHOCTH
=500 km mpu Ga =3000, A =25 cm, Pp min wa 100 nb Hmwke 1 MBT.

3amaua Ne 2 Omnpenenuth KOIPGUIHUEHT Pa3TUIUMOCTH TPU TpPUEME
PaaUOJIOKAIIMOHHBIX CHUTHAJIOB, €CJIM YYBCTBUTEIBHOCTh NpueMHUKA paBHa 100
nb/MBT, ero urymoBas temmneparypa 200 K, a monoca nponyckanus (3¢ dexTuBHas) 5
MI 1.

3amauga Ne 3

B PJIC ucnonb3yroTcsi UMITYJIbChI TH =1 MK/CEK ¢ MPAMOYTOJIbHOM orudaronieit
W aHTeHHa ¢ mwmpuHor nyda 0a0,5 =4 . llenr nHaOmogaeTcs Ha WHIUKATOpE
«aTbHOCTH-a3UMYT» B TPSMOYTOJBHBIX KoOopaAMHaTax. Kak cremyer BBIOpaTh
npeneiabHble 3HAYeHWs MIKan JaidbHOocTH Dk u asumyra @Dmk a3, yToOBI
obOecreunBanuch peanbHbie paspematomue crnocodnoctu (D) =200 m u
d(pa3)=1.5 1o KauectBo poxycupoBku TpyOku npuasats Q¢ =400.

3anaya Ne 4

KorepentHo umnynbscHas PJIC nHaOnromeHus 3a camolsieTaMu paboTaeT Ha
BOJIHAX JUIMHOM 10 cm mipu MIMTENbHOCTH UMITYIIbCOB 20 mk/cex. OOHapyKUBAET JH
PJIC camoneT, ABMKYyIIUICS NpsIMO HA HEe ¢ paaualibHONW CKOPOCThIO 8 km/cek. Ecnu
[I0JI0OCa TPOITyCKaHUsl NPUEMHHUKA COIVIACOBAaHA C JUIMTEIbHOCTBIO H3JIy4aeMbIX
UMITYJIbCOB?

3amauda Ne 5

OnpenenuTs BO CKOJIBKO pa3 MOXKET ObITh CHM)KEHA MOIIHOCTH IepeaaTynuka
PJIC npu nepexone u3 pexuma pabOThI C MACCUBHBIM OTBETOM B PEXHM PaOOTHI C
AKTUBHBIM OTBETOM IIPU COXPAHEHUU MOCTOSIHHOW JanbHOCTU AeictBus 200 kM, eciaun
YYBCTBUTEIHHOCTh TMPUEMHHUKA OTBETUYMKA HIDKE YYBCTBUTEIBHOCTH IPUEMHHUKA
sanpocurika Ha 50 nb, a addexTuBHAs MIOMAAb AHTEHHBI OTBETYMKA MEHBIIE
s dexTuBHOM TIOMEAAN aHTeHHBI 3anpocyrka B 200 pa3. [Ipu padote PJIC B pexxume
¢ naccuBHbIM oTBeTOM DOII nenu cocrapiset 20 M2,



Bapuant 2

3amaua Nel

Onpenenmuts panbHOCTh JeiicTBUs  PJIC ¢ akTUBHBIM  OTBETOM W
YyBCTBUTEJIBHOCTh IPUEMHHKA OTBETYHMKA, €CIM MOIIHOCTh IEPEIATYNKOB
3alpocyMKa M OTBETYMKA cocTaBisieT cooTBercTBeHHO 100 kBt um 4,5 Br,
YyBCTBUTEJIBHOCTh TNpUeMHHUKa 3ampocurka 90 nb/MBT, xosddunment ycunenus
aHTeHHBI 3ampocunka 20, a >¢dexkTuBHaAs TUTONMAAL aHTeHHBI oTBeTumka 0,05 Mm?
(mpyHUMAETCs paBEHCTBO JaJIbHOCTEW JEUCTBUS 10 JIMHUSIM 3a1lpoca U OTBETA).

3agauga Ne 2

Jns  oOecneueHnmst 3amaHHoOM nanmbHOCTH JeiicTtBus PJIC  mauTelnbHOCTH
30HJUPYIOIIETO UMIYJbca JoJKHA ObITh tH=10 Mkc. OnpenenuTh Ko3DPUIMEHT
CKaTUs CUTHaAJIA M, HEOOXOAUMBIH JJIsl 0OecriedeHrs MOTEHIIMAIbLHON pa3pelaronieit
criocobHocTH 10 AanbHocTH  0Dn=30 m. KakoBa npu 3ToM J107KHA OBITH JE€BUALIMS
JaCcTOTHI?

3agaua Ne3

[TocTpouTh TENEHTAllMOHHYIO XapaKTEPUCTUKY (PA30BOro  YrioMEpHOTO
ycTporictBa (1m0 BBIXOAY (Da30BOro JAETEKTOpa) NpU HM3MEHEHHWH yria Ied B
npenenax ot 0 go 25° .JlnuHa BonHbI paBHa 10,2 cM, paccTosiHUE MEXIy aHTCHHaAMU
58 cm. YkazaTh quana3oH 0JJHO3HAYHOCTH MEJIEHraTopa.

3amaua Ne 4

Onpenenuth TpeOyeMoe 3HAYEHUE OTHOIICHHS] CUTHAJ/IIYM U KOA(DPUIIMEHT
Pa3IMYMMOCTH, €CIM HYKHO oO0ecreuyuTh OOHapy>KeHHE LEeIu B KOT€PEeHTHO-
nMmnyiascHor PJIC mpm Pno=0,95 m Par=104 1no mauke w3 1500 ummymnscos.
[IpousBenenne k03pGUIIUEHTOB MOTEPh NPUHATH PaBHBIM 12.

3amaga Ne 5
CurHan ¢ TIOJHOCTBIO HW3BECTHBIMU MapaMeTpaMu OOHAPYKHMBAETCS C
BEPOSITHOCTAMU Pno=0,9 u Par =1075. Haittn IIOTECHIUAJIbHYIO

CPEIHEKBaPaTUUECKYI0 OIIMOKY M3MEPEHMs JalbHOCTHU, €CJIIM CUTHAJI UMEET BUJ
OJIMHOYHOTO UMITYJIbCA TayCCOBCKOU (POPMBI ¢ THU=3 MKC.

Bapuant Ne 3

3amaua Ne 1
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OO6napyxuBaeTcsi TOYHO H3BEeCTHBIM curHan ¢ Pno=0,9 u Par=107. Kak
clenyeT BbIOpaTh IIMPUHY Jiyda AaHTEHHBI, YTOObI TpPH TEJCHrallud METOIOM
MaKCUMyMa UMETh MOTEHIHMAJIBHYIO CPEIHEKBAIPaTHUYECKYI0 OIIMOKY H3MEpEeHHUs
yriia He 6osee 3’ MUHYT.

3amauga Ne 2

Jlnst oOecriedeHus  3aJlaHHOM  JAJIBHOCTH  JCHCTBUS  JUIMTEILHOCTH
30HIUPYIOMNUX PATUOUMITYIIBCOB C KOJOKOJIOOOpa3HOW Orudaromieit (MMeronmx
spdektuBHyt0 mmpuHYy crnektpa  Afp=1,66/ ;  10,5=20 wmrc. OnpenenuTtsb
HeoOxoaumoe 3HaueHue koddduimeHnta cxartus paauoumiyibca ¢ JIUYM, npu
KOTOpPOM TOTEHIIMAIbHAsL CPEHSS KBaJpaTHYHAsl OIIMOKAa W3MEpPEHUs aJbHOCTH

on(D)=5 M, ecii OTHOIIEHUE CUTHAJI/IIIYM 10 MOIIHOCTH Ha BXOJie (PUIbTpa CIKATUS
2Ec/NO =10.

3amauga Ne 3

Onpenenuth cymmapubie notepu (Ilal) B HMIyIbCHONW HEKOT€pEHTHOU
PaaUOJIOKAIMOHHOW CTaHUMM npu mnpuemMe 20 HUMIyIbCOB MU HCHOJIB30BAaHWH B
KaueCTBE HAKOMUTENSI MHANKATOpPa KPYyroBOTro o03opa. Pe3onaHcHas xapakTeprucTuka
YCUJTUTENSI MPOMEKYTOYHOM YaCTOTHI TayCCOBCKOU (POPMBI, a 1MOJI0Ca MPOMYCKAHUS B
Tpu pasa mupe ontuManbHoi ( AfonT=1/tH); mpousBeneHNUEe CKOPOCTH pa3BEPTKH Ha
amuTensHocTh uMiysibca (Vpa3B ti) B 10 pa3 menblie auamerpa mnsatHa (dm).
N3ny4aroTcss UMITYJIbChI IPSIMOYTOJIBHOM (DOPMBI.

3agaua Ne 4

Korepentno umnynwscHas PJIC paboraer na wactore 3000 MI'm. Yacrora
noBTopeHust umnyiabcoB 1000 mmm/c. Onpenenuts 3HaYEHUE CIENBIX PaJAHAIbHBIX
CKOpOCTEM.

3amaya Ne 5

HaiitTnu MakcuManbHyH BBICOTY JEHCTBUS PAJHOBBICOTOMEPA, HMEIOIIETO
KOHHYECKHI JIyd C KpYIJIBIM Ce4YeHueM, mpu AudQPy3HOH MOBEPXHOCTU C
koa¢¢unmenToMm obpatHoro otpaxkeHuss y0=-15 nb, HempepbIBHOM CHUTHaJE CO
cpeaneit momHocThI0 Pcp=1 BT, A=7 cM u uyBcTBUTENBHOCTH TTpueMHUKa 80 b 110
OTHOILLIEHUIO K 1 MBT.

Bapuant Ne 4

3amaua Ne 1
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BopTOBOI OTBETUYMK MMEET MOIIHOCTH MepenaTyrka 2 BT, 4yBCTBUTEIBHOCTh
npueMHrka 10~ Bt u paboraer Ha uwactorel000 MI'n. Omnpenenutrh MOIIHOCTH
nepeaTyMKa 3almpocurKa, €CIM 3alpocuyuKk padoraer Ha yactote 1060 MI'm, a
YyBCTBUTENbHOCTh €ro mnpuemHuka 100 nb/MBT (mpuHumaercs paBeHCTBO
JaNbHOCTEHN IO KaHajaM 3arpoca U OTBETA).

3amauga Ne 2

OueHuTh HACKOJIBKO HE3HAHWE HadyalbHOM (a3l CcHUrHala 3acTaBIisIeT
YBEJIMYUTH OTHOIIEHHE curHai/myM npu Prno=0,5 u Pa1=0,1, a Taxxe npu Pno=0,99
u Pnr=1072.

3amaua Ne 3

B PJIC npumeHnsitoTcss OTJebHbBIC aHTCHHBI: Mepeatomas ¢ KodhGuirneHTom
yeunenuss Ga=1000 u mpuemnas ¢ 3¢pGdeKTUBHON IUIOMAAbI0 Sa=2 M, eciH
MOIITHOCTE B uMnysibce Pu=200 kBT, 4yBCTBUTEIBHOCTH MpHEMHUKA Prip min Ha 92
nb ke 1 MBT.

3agaua Ne 4

Onpenenuts Juisi  KorepeHTHo-uMmnyiabcHOM PJIC ¢ mpocteiM  (a3zoBbiM
JNETEKTOPOM MHHUMAJIBHYIO PAIAAIBHYIO CKOPOCTh LEIH, IPH KOTOPOU MO KpanHen
Mepe OAMH pa3 3a JUIMTENBHOCTh MA4YKW YYBCTBUTEIBHOCTh cucteMbl CJILL
YMEHBIIAETCS 10 HyJeBou («cnenas» (asza), ecnu yucio ummyiabcoB N =10, wacrora
noBTopenust Fn=500 umn/c, aymua BoiaHbl A=10 cM.

3amaua Ne 5
OnpenenuTs NOTEHUMAIBHYIO TOYHOCTh HW3MEPEHHUS JaJbHOCTHU, €CJIHU
OTPAKECHHBIM HMMITYJIbC HMEET KOJOKO0JI000pa3Hyo ¢GopMy NpU IUTEIBHOCTH

uMmnynasca o ypoBHoo 0,5 ot makcumyma 10,5=1 MKC W OTHOIIEHMHM CHUTHAJ/IIyM
2Ec/N0=9.

Bapuant Ne 5

3agada Ne 1

OnpenenuTh NadbHOCTh JSHCTBHUS 3alpoCudKa B HaIpaBJICHHMH OOKOBOTO
JICTIECTKA ArarpaMMbl HaIpaBJIEHHOCTH, BeJIMYnHa KoToporo Ha 20 nb Hmke ypoBHS
OCHOBHOTO JICTIECTKA, €CIU JalbHOCTh JEHCTBHS 3alpoCydKa IO OCHOBHOMY
JICTIECTKY JAWarpaMMbl HarpaBJICHHOCTH cocTaBisieT 400 kM.

3amaga Ne 2
Onpenenutp TpeOyembli caBur ¢a3 B (a3oBpamaTeNnsix IUIOCKOU
¢da3upoBaHHOM AHTEHHOW pEIIeTKH, JUIsi OOeCHEYeHHs OTKIOHEHHUs Jy4ya B
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TOPU30HTAIBHOMN MJIOCKOCTH HA 5°, €CJIM paCCTOSIHUE MEXK]y U3JIy4YaTeas MU PaBHO 75
CM, JIJTMHA BOJHBI 25 CM.

3amauga Ne 3

Haiitu ocnabiieHne curhajiga, OTPaXKEHHOTO OT IIEJIH, PAaCIOJIOKEHHOM Ha
pacctosiHu 200 KM, TOJBKO 32 CYET 3aTyXaHWs B JOXKIE CpeAHEW MHTEHCHUBHOCTH
(I=10 mm/uac) Bomb Beeit Tpacesl aist A =10 u 23 cm ( o/l cooTBeTcTBeHHO 3X10™ M
5x107 ab/xm/Mm/q).

3amaua Ne 4

OnpenenuTh CTETIEHh YMEHBIIICHUs] TTIOPOTOBOM SHEPTHUH JIJII HEKOTEPEHTHOTO
HAKOMUTENSI TIPU Tepexoae OT oxHoro mmmynbca K madke u3 N=10 u N=100
HMMITYJIbCOB TPU BEPOSITHOCTH MPABWIIBHOTO OOHapyxkeHuss Pro=0,5 u BeposTHOCTH
70xHOM TpeBoru Pnr=10".

3amauga Ne 5

PanuonokanioHHas CTaHIMS UMEET pa3peliarolyto ClIOCOOHOCTh MO YTIIOBBIM
koopauHataMm  O(@a3)=0(eym)=0(¢)=4°. Onpeaenutb MaKCUMaJIbHYI JalbHOCTb
HaOIIOAEHUs, TP KOTOPOM CaMOJIeT, JeTdauid B HanpasiaeHuu Ha PJIC, nmepecrtaer
OBITH JUISI HEE TOUEYHOH LIETIBIO.

BapuanTt Ne 6.

3amaua Ne 1.

mmynscuast PJIC ¢ cextopoM 0630pa +100° W3J1y4aeT 30HIUPYIOIIUNA CUTHAI
MOIIHOCTHIO 10 KBT B uMmnylibce MpU ATUTEIBHOCTH MMIYJbCa 2 MKC U 4YacToTe
noBropenuss 400 wumn/c. OnpenenuTs -SHEPruUl0 CHUTHANA, HW3JIy4aeMoro B
HalpaBJICHUU Ha I€Jib, €CIM YacTOTa CKAHMUPOBAHUS AHTEHHBI cocTaBisieT 60
CKAaHHP/MMH, a MIMPUHA AHArPaMMbl HAMPABICHHOCTH 3. DOPMy 30HIHPYIOLIETO
UMITYJIbCA U JUarpaMMy HalpaBJIC€HHOCTH aHTEHHbI CUMTATh MPSIMOYTOJIbHBIMH.

3amaua Ne 2.

OnpenenuTh BO CKOJBKO pa3 MakcumaibHas 3¢GEKTHUBHAS, OTpakaromias
MMOBEPXHOCTh TPEXTPAHHOTO YTOJKOBOTO OTpa)KkaTess, OOJbllle, YeM IUIOLIAb
pacKpbIBa ATOTO OTpakaTejsl MPU OTHOIISHUH JJIMHBI pedpa K JJIMHE BOJHBI, PABHOM

10.

3amaua Ne 3.
OnpenenuTh CTENEHb YMEHbILIEHHUS] TOPOTOBOM SHEPIUM JJII HEKOT€PEHTHOTO
HAaKONUTENS NP MEPEXOAE OT OAHOTO UMITYJIbCA K NAYKE U3 N=10u N =100
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UMITYJIbCOB TP BEPOSATHOCTH OOHapyxkeHuss P, = 0,5 U BeposSTHOCTH JIOKHOU
— 1n-10
TpeBoru P, =107,

3amaua Ne 4.

[Ipu mopepuuzaumu PJIC pasmepsl aHTeHHBI yBenuuwinch B 1,34 paza, a
YyBCTBUTEJIBHOCTh MPHEMHUKA MOBBICHIACh Ha 2 Ab. Bo ckoimbko pa3 Bo3pacTer
NAIbHOCTB?

3amaua Ne 5.

Bo ckonpko pa3 usmeHuTca AaidbHOCTh jaeWictBus PJIC mpu mepexonae ¢
[IACCUBHOT'O OTBETA B PEKHUM C AKTUBHBIM OTBETOM, €CIU HUMIYJbCHAs MOLIHOCTb
nepegaTyuka 3amnpocyuka coctaBiasieT | kBT, 4YyBCTBUTEIBHOCTh NPUEMHHUKA
sanpocurka coctasuser 1072 Br, mimHa BosmHBI 3ampocurka 30 CM, HMITyIbCHAS
MOIITHOCTh mepenaruyuka otBeTurika 10 Brt? Ilpu pabore PJIC B pexume c
maccuBHbIM otBetoM JOIT memu cocraBmsuia 10 M2 Koadpdpunment ycunenus
aHTEeHHbI OoTBeTYMKa 1. KakoBa mpu ATHUX YCIOBHUSIX UYyBCTBUTEIBHOCTh MPUEMHHUKA
OTBETYMKA, €CJIM IOoJaraTh, YTO 3alpoC U OTBET MPOU3BOIATCA HA OJHOM U TOM XKe
yactoTe? JlanbHOCTh AEHUCTBHS O JIMHUM 3alpOCa U OTBETA PABHBI APYT APYTY.

BapuanT Ne 7.

3agaua Ne 1.
OnpenenuTs SHEPrUI0 B UMIYJIbCE U MUKOBYIH) MOIIHOCThH MPSMOYTOJBHOTO
HMMITYJIbCA, €CIIM CPEJHSSI MOIIIHOCTh paBHa 8 BT, a JJIUTENBHOCTh UMITYJIbCA 2 MKC?

3amaua Ne2.

Onpenenute MaKCUMaJIbHYIO YaCTOTY BTOPUYHBIX JOTUIEPOBCKUX OMEHUUN TPHU
nnuae BonHbl PJIC 3 cm, mmpunHe jiyya 3°, HaKJIOHE Jyda BHU3 OTHOCHUTEJIBHO
IUIOCKOCTH ropu3oHTa Ha 60°, myTeBoil ckopocti 720 KM/4 IIPH OTKIOHEHHH Tyda B
FOPH30HTAIBHOI IIOCKOCTH OTHOCHTEIbHO tiHun myTH Ha 0° i 30°.

3amaua Ne 3.

BeiOpaTe oONTHManbHO 3HAYEHUE IOPOrOBOIO 4YHMCJIA HMIYJIbCOB IIpHU
nBOMYHOM HakoruieHnH no metony «K wm3 N» mng N = 10, npu xoTopom s
3aJJaHHBIX 3HaYCHHUH BeposiTHOCTEH oOHapyxeHus P, u P, mocturaercs HauBbICIIAs
YyBCTBUTEIBHOCTb IPUEMHHKA.

3amaua Ne 4.
Onpenenuts oOTHOWIEHUE AanbHOCTH AeucTBUs PJIC mpu KOrepeHTHOM H
HEKOTepPEHTHOM crocobax o0paboTku. Bo CKOJIBKO pa3 HYXKHO B 3THX Clydasx
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YBEJIMYUTh YHCIO HMITYJIbCOB B TMAayke, C MPSIMOYTOJIbHOM Orubaromen s
NOBBIIICHUS TaJbHOCTH BABOE?

3amaua No5.

Onpenenuth  HEOOXOAMMBIE  3HAUYEHHS  MOIMHOCTH  IepeJaTivka U
YyBCTBUTEIBHOCTU INPHUEMHUKA OTBETYMKA, NI KOTOpbIX mpu nepexone PJIC u3
peKHMa paboTHI ¢ MACCHBHBIM 0TBeToM 10 memn ¢ DOIT 10 M” B pexuM paboTh ¢
AKTHUBHBIM OTBETOM [JaJbHOCTh JEWCTBUS BO3pocia B JBa paza. MOUIHOCTb
nepeaTunka 3ampocunka 500 kBT, uyBcTBHTETBHOCTH ero mpuemumka 1072 Br.
3anpoc ¥ OTBET MPOBOJATCS HA OJHOM U ToM ke yuHe BoJHbI 30 cMm. Koaddumment
YCUJICHHS aHTEHHBI 3alpocymKa 1.

Bapuant Ne 8.

3amaua Ne 1.

NmnynscHas PJIC umeet manbHOCTh neiictBus 300 kM. Kak cienyer BeIOpaTh
4acTOTy TOBTOPEHHUs, €CJIH: a) BPEMEHEM OOpaTHOro XoJla Pa3BepTKU MOXKHO
npeHedpeyb; 0) BpeMs OOpaTHOro XoJa pa3BepTKH cocTaBisieT 25% oT mepuoaa
MOBTOPEHUS.

3amaua Ne 2.

boproBas PJIC na wactore 10 I'Tu mpu CKOpOCTH MoOJIeTa HU3KOJIETSIIETO
caMoJjieTa HaJl MOpPEM CO CKOpOcThi0 360 kM/4 oOHapykuiIa Kopadiib, YXOASAIIUN CO
ckopocThio 72 kM/4 o yriom 60° k kypcy camonera. HaifTi 1omiepoBcKkuii ¢aBur
9aCTOTHI OTPAKEHHOTO CUTHAJIA.

3amaua Ne 3.

OnpenenuTs YHUCIO BJIEMEHTOB 3aJ€pPKKM Ha TMepuoja TMoBTopeHus T,
TpeOyeMBbIX sl IOCTPOCHUS IporpaMMHOro ooHapykutesist MetojoM «N u3 Ny npu
N = 5 u yncne kanaaoB gaabHOCTH S0.

3amaua Ne 4.

Uto npomzoitaer ¢ aanbHOCThIO PJIC, ecnu npu mpodynx paBHBIX MapaMeTpax
JUIMTEIIBHOCTh HMMITYJIbCA BO3PacTaeT ¢ 0,5 0 5 MKC, a MoJioca NPONyCKaHUs
MPUEMHHUKA B 000UX CIy4yasx ONTHUMaJIbHA?

3amaya NeS.

MHoraa MCHosb3yrOT COBMEILEHHBIE CUCTEMBI C aKTUBHBIM OTBETOM. Korma
HazemHas PJIC ¢ maccMBHBIM OTBETOM SIBJISIETCS 3aIIPOCUYUKOM CUCTEMBI C aKTUBHBIM
oTBeTOM. lIpM 53TOM OTBETHBIE CUTHaNBI JOJDKHBI NPUHUMATBCS C TOM IKE
MaKCHUMAJIBHOW JAIbHOCTBKO, YTO M OTpaxeHHble. OnpenenuTts MOIIHOCTh
IepeJaTyuka M YyBCTBUTEIBHOCTh IPUEMHUKA OTBETYMKA, €CJIA MOIIHOCTH
nepenaTyrka 3anpocurka 100 kBT, 4yBCTBUTENEHOCTH IPHEMHKKA 3anpocurka 107
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2
BT, sddextuBHas orpaxaromas miomans uenn 20 M°, K03QPUIUEHT YCUICHHS
aHTEHHBI 3aIpocurKa 1, a 3ampoc U OTBET MPOU3BOAATCSA Ha OJHOU M TOW )K€ JJIMHE
BoJHBI 10 cM. J[adbHOCTH AEMCTBUSA MO JIMHUM 3aIpOCca U OTBETA PaBHBI APYT JIPYTY.

Bapuant Ne 9.

3amaua Ne 1.

Umnynecuas PJIC umeer wactoTy 3oHaupyromux curHaioB 2500 wumr/c.
Bpemst oOpaTtHOro xo01a pa3BepTkH cocTaBisieT 25% OT UIMTEIbHOCTH Pa3BEPTKH.
OnpenenuTs HMHTEPBAJIBI JAJIbHOCTH, HAa KOTOPBIX OTCYTCTBYET BO3MOKHOCTH
OoOHapyKEeHHUS TICIJICH.

3amaua Ne 2.

boprosast PJIC na ywactote 10 I'T'y mpu ckopoctu mojera camosera 470 km/4
oOHapyXujaa BCTpEUHBIA camoiieT, umeromuii ckopocth 800 kM/4. Omnpenenuthb
JOTUJIEPOBCKUN CIIBUT YaCTOTHI B OTPAXKEHHOM CUTHAJIE.

3agaua Ne 3.

Bo ckonpko pa3 uyBCTBUTENBHOCTh NpueMHHKa PJIC mo momHoOCTH A0JKHA
OBITh BBIILIE, YEM YYBCTBUTEIBHOCTh MNPUEMHUKA CBS3HOM PaTUOCTAHLIUM IS
oOecrieueHrs OAHOW M TOM K€ NaTbHOCTH NEWUCTBHS (MPU OJUHAKOBOW MOITHOCTH
nepeaaTyrka v napaMmerpax aHTeHH)?

3agaua Ne 4.

Omnpenennte 3QQEKTUBHYIO OTPAKAIOUIYIO IMOBEPXHOCTh S,p¢ A CIIydas
HaOMIOACHUST 3EMHOW TOBEPXHOCTH C TMOMOIIbI0 MeTeoHaBurarmonHou PJIC
MMITYJIbCHOTO THIIA, 33JaBUIMCh JaHHBIMU: A = 3 cM; T, = 0,5 MKC; AJIUTEIBHOCTD
HaOmogaemoro ywyactka — 100 km; BbicoTa mosieta — 9 kM; Kod3(pdUIIMEHT
orpannuenus K, = -20 nb.

3amaua No 5.

Camounertnas manopamuas PJIC kpyroBoro 0030pa uMeeT HIMPUHY AUarpamMmbl
HaIPaBJICHHOCTH Og5 = 3 1, = 1 Mmxe. OnpenenuTh pazMepbl OTMETKH OT LIEJH,
pacmoJIO)KEHHOM BAOJIb OCH camoJjieTa Ha paccrosaHuu J[ = 25 kM, umeronieid B
paJllabHOM U TaHTE€HIIMAJIBLHOM HarpaBieHuax 1uHy 500 M, eciiu BbicoTa nojiera H
= 10 kM. PJIC pabGoraer B JIBYX pekumax: 0e3 3aiepKKU Hadaja pa3BEepPTKU U C
3aJIep>KKOM Havasa pa3BepTku Ha g = 20 kM. Pabounit nuametp skpana d, = 120 mwm,
mkana fanbHoctu [ = 30 kM, nuametp nstHa DJIT d,= 0,5 mm.

Bapuant Ne 10 (Bapuant Ne 0).

3amaua Ne 1.
NmnynschHas PJIC kpyrosoro o63opa paboTaeT ¢ 4acTOTON MOBTOPEHUS
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400 umr/c. OnpenenuTh yroia MEXAy COCEIHUMHU paguyCcaMH Pa3BEPTKU M YHCIIO
paanycoB B MpeJenax BCero pacTpa, €ciid 4acToTa BpalleHUs] aHTeHHBI 6 00/MHH.

3amaua Ne 2.

Onpenenuts 3(pdekTuBHYI0 oTpaxarolryto moBepxHocTh (DOII) mnockoit
IJIACTUHBI PauycoM | M, pacIlONOKEHHOW TMepHeHINKYISIPHO HalpaBIICHUIO
obnmyuenus, pu A = 3 cM. Bo ckomnbko pa3 DOIIl mpeBbIIaeT reoMeTpuyecKyro
IUIOMIAAb TUIACTUHEI?

3amaua Ne 3.

HaiiTu MOIIHOCTH B UMITYJIbCE, TPEOYEMYIO JIsi TOTO, YTOOBI 1Eb, UMEIOIas
oy, =1 M, oOHapyXuiack B CBOOOJHOM MPOCTpaHCTBE a panbHOCTU =500 kM npu
G =3000, A = 25 c™, Pyyp yuw Ha 100 1b HIKE 1 MBT.

3amaua Ne 4.

BriOpate  mapameTpbl  KorepeHTHO-ummyibcHou  PJIC - T, A,
obecrieunBaroIedl 0JJHO3HAYHOE U3MEPEHUE NalbHOCTU max = 150 kM, 17151 KOTOpOIt
nepBasi ciienasi CKOpocTh MpeBbImaeT Benuduny V., = 300 km/u.

3amaua Ne 5.

[Tanopamuas PJIC kpyroBoro 00630pa ycTaHOBJIEHA Ha caMOJIETe, JICTSIIEM Ha
Beicore H = 3 km. OnpenenuTs NOTEHIMAIBHYIO pa3pelaronyl0 CIOCOOHOCTh MO
TOPU3OHTAIBHOU JAJIbHOCTH ISl LIEJIEH, PACTIONIOKEHHBIX HA PACCTOSTHUU =35
KM, €CJIM JUINTEIbHOCTh 30HAUPYIOIIETO UMITYJIbCA paBHA T, = | MKC.

Bapuant Ne 11.

3amaua Ne 1.

Nuaukatop umnynbcHoM PJIC uMeeT CKOpOCTh pa3BepTKU JIEKTPOHHOTO JIy4ya
150 m/c. Onpenenuth pacctosiHue Ha 3Kkpane JIT s HaOMOAaEMBIX OTMETOK
uener, ynaneHHslx Ha 50, 110, 155 xm. Ilepuon mnoBTOpeHUs 30HIUPYIOLIAX
curHasioB 1200 Mkc, a qiuTenbHOCTh pa3BepTku 1000 Mkc.

3amaya Ne 2.

Onpenenuth MakCUMaJIbHYI0O W MHHMMajibHYIO 4acToThl Ouenuit B PJIC ¢
CUMMETPHUYHBIM 3aKOHOM YacCTOTHON MOJYJISIIIUU MPU MUHUMAIBHON JanbHOCTH S50
CM M MakcumajibHOM pmambHOCTH 1500 M. JleBuamus 4acTOThl Ha MHHHUMAaJIbHOM
nanbHocTH 150 MI'T, a HA MakcumanbHOM 3 MI T, yacTtoTa Mmoaymsauuu 1 kI,

3amaua Ne 3.
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Ha skpane nHaukaropa UMeeTcs 5 OTMETOK IIeJ€il, BEPOSITHOCTh MOSIBJICHUS
KOTOpbIX ojauHakoBa W paBHa 0,85 u 10 JOXHBIX OTMETOK, MOSBISIONIMXCA C
BepOSTHOCTBIO 107°. OIpeenTh BepOsITHOCTD TOTO, 4TO

a) ormeparopoM OyayT OOHapyXEHbI BCE 5 OTMETOK LICJIM M HE OOHapyXCHa HU
onHa u3 10 JIOKHBIX OTMETOK;
b) omepaTopom OyayT OOHapyKEHbI BCE 5 OTMETOK Il W He Oojiee OJHOM

JIO)KHOM OTMETKH;

C) ormeparop «moTepseT» He OoJiee OHON M3 5 OTMETOK LEIH U He O0OHAPYKUT HU
oxHO# n3 10 JIOKHBIX OTMETOK;
d) omeparop «motepsieT» He OoJjiee OJHOM OTMETKH LM U OOHAPYXHUT He OoJjee

OJTHOM M3 JIOKHBIX OTMETOK.

3amaua Ne 4.

OnpenenuTh MaKCHMAJIBHYIO JTalbHOCTh OOHAPY)KCHHS IIEIM M TOYHOCTHBIC
xapaktepuctuku ummnynbcHoM PJIC, paboTtaromieit ¢ uroiapyaToil auarpamMMoin
HAIIPaBIEHHOCTU 10 TOYEYHOH LENU € S,pyem = 10 M° M KOCEKAHCKBAIPATHOM
IUarpaMMoM 1O TMOBEPXHOCTHO pachpeneiaeHHoM 1enu ¢ Kodh UIreHToM
orpaxenus K = 0,01. T'emepatopom CBY B PJIC sBisiercss HCTOYHHK
MarHeTpOHHOTO THIMA, a B MPUEMHUKE UCIOJB3YeTCs] KBa3HONTUMaJbHAs
bunpTparms.

JlaHHbIE 11 pacyeTa:

P, =25 BT — umnyJibCHasi MOLTHOCTB;

O[] =450 m — paspemaroniasi CmioCOOHOCTH MO JATHHOCTH;

dA, = 2° — paspemiaromias CrIoOCOOHOCTE II0 a3UMYTY;

A =2 CM — IJIMHA BOJIHBI,

T, = 1,5 MCc — mepuoJ1 NOBTOPEHUSI UMITYJIbCOB;

Tos; = 1 ¢ — Bpemst 0030pa 3aJJaHHOTO CEKTOPa;

N = 14 1b — ko3 puimeHT uryma npueMHHUKa,

P.o = 0,6 — BeposITHOCTh TPaBUIILHOT'O OOHAPYKEHUS,

P.. = 10 — BeposITHOCTB JI0KHOM TPEBOTH;

T. = 10°C — Temneparypa mpHeMHOI0O TPAKTA.

[Ipu pacuere mambHOCTH OOHAPYKEHUSI HEOOXOIUMO YYECTh HAUXYIIIIEe
yCclIoBHE pacnpocTtpaHeHus panuoBosd, KIIJ npuemonepenaromero Tpakra
OPUHATH paBHbIM 0,5.

3amaua Ne 5.
Haiitu ocnabnenue curHana, OTpaXKEHHOTO OT IIEJIA, PACIOJIOKEHHOW Ha
paccrosiuuu 200 KM, TOJIBKO 3a CUET 3aTyXaHHUs B I0K/I€ CPEAHEN MHTEHCUBHOCTHU

(uaTEeHCUBHOCTH A0X14 J = 10 kM/4) BIosb Beel Tpacehl st A=10 cMm u A = 23
0/KM )

cM (a/d coorBercTBenno 3-10% u 5-107
MM/9

Bapuant Ne 12.
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3amaua Ne 1.

HaiiTu BhIpakeHHe AJ11 MAaKCUMabHOM YacTOThI BPAIICHHUs] aHTEHHBI C y4E€TOM
BpEMEHU OOpaTHOTO XOJa pPa3BepTKH NalbHOCTH. ONpeneauTh 3HAYEHUE STOU
YacTOThI, €CIM MaKCUMalbHas AAIBHOCTh Hmax = 300 kM, mmpuHa AuarpaMmbl
HaIpaBiIeHHOCTU Ogps5 = 3°, upcio mmmynbcos B mauke N > 20, a BpeMs 0GpaTHOTO
X0/1a pa3BepTKH cocTaBiseT 25% OT neproa NOBTOPEHUS.

3amaua Ne 2.

[TceBnoxorepentHast PJIC B pexxumMe BOOYJISIIMKM TMOBTOPEHUS MMEET YaCTOThI
noBtopenus F,; = 2000 umn/c, F, = 2400 umn/c, A = 3 cM. Yka3aTb COOTHOIIICHUE
Mexnay F,; um F,;, mpu KOTOpoM HMMeeT MecTo mepBasi cienasi ckopocTb. Haiitu
3HAQYEHUE ITOU CKOPOCTH.

3amaya Ne 3.

Omnpenenutb BEPOSITHOCTH JIOKHON TpeBoru st PJIC kpyroBoro o063opa,
HMMEIOIIEH JJIUTEIBbHOCTh 2 MKC, IIUPUHY Jy4ya 3°, mkany aanbHoctd 300 kM, paanyc
skpana 200 mm, nuametp nsatHa DJIT 1 mMm; yactoTa BpaleHuss aHTEHHBI 6 00/MUH,
IIPU KOTOPOM HA SKPAHE B DJIEMEHTE PA3PEILICHUS] BOZHUKAET MO KpaliHEW MeEpe OIUH
JIO>KHBIN BBIOPOC 3a IIUKJI 0030pa.

3amaua Ne 4.

OnpenenuTs pa3peliariy cnocoOHocTh uMmmnyiabcHod PJIC mo ganpHOCTH
(6) u asumyty (8A) Ha manpHOCTH [l;, MCHONB3YIOIIYIO HWHAUKATOP KPYrOBOIO
0o030pa M HMMEIOUIYIO CIEAyIolIe MmapaMeTphl: macimtad uzmepenuss — 300 kwm;
nuametp skpana IJIT — 150 mMm; guamerp narHa ot ayda IJIT — 0,3 mm;
JTUTUTENIbHOCTD onpeaeneHus — 100 km.

3amaua Ne 5.

Bo ckonbko pa3 Bo3pacTeT 3aTyXaHHE paadoBOJIH o (10/KM) 3a cyer
MIOTJIONICHUS U PACCESTHUSI MEJIKUMU YaCTUIIAMUA THAPOMETEOPOB MPHU TIEPEXOE OT A
=3cmk A =0,8 cm?

Bapuant Ne 13.

3amaua Ne 1.
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Cpennsas kBaapatuyHasi ommuOka umepeHus nganbHocTH PJIC paBna 50 wm.
Kakoli mpoueHT Bcex M3MEpEeHHMH AalbHOCTH OyneT No aOCOJIOTHOM BEJIWYMHE
omuoOku rpeBocxoauTs 100 m?

3amaua Ne 2.

Ha BXxox maeanbHOM ONHOKPATHOW CUCTEMBI YEPE3NEPUOIHON KOMIICHCALIUH,
coAepkKalled JUHHUIO 33JCPKKU C BpPEMEHEM 3aJepkKu T,, TOCTyNmaeT IMadka
UMITYJIECOB C MPSAMOYTOJIbHOM orubaromieit u nepuoaom nostopenus T,,. M3006pa3utsb
rpaduyecky BeIXOaHOM curHan, ecmm a) T,=T,; 06) T, =2T,; B) T, =T,/2.

3amaua Ne 3.
Onpenenuts GopMy MOJE3HOTO CUTHAJNIA HAa BBIXOJIE COTJIACOBAHHOTO (DUIBTPA
JUTSI TPEYTOIBHOTO UMITYJIECA C aMIUTUTYI0M A ¥ ITTUTEIHPHOCTHIO B OCHOBAHUH Tj.

3amaua Ne 4.

Ha ckonbko gemmben yxyamaercs noreniuan PJIC 3a cyer Toro, 4yto mosoca
MPOITyCKaHUS MPUEMHHUKA BHIOMpAETCs B J1Ba pasa MIMpE, YeM ONTUMAJIbHAs, B CBA3H
C HEJIOCTATOYHON TOYHOCTHIO PaOOTHI CUCTEMBI aBTOIOACTPOUKH YaCTOTHI?

3amaga Ne 5.

Haneaocts PJIC ¢ nnuHOM BosHbl A = 10 cM mipu OTCYTCTBUU 10X 250 KMm.
3aTyxaHue Mpu ciaaboM J0KJAe MHTEHCHUBHOCTBHIO 1 MM/4 cOCTaBIIsSIeT 3-10° TT0/KM.
Kak Oyner m3MeHATCS AAJIBHOCTb O TOM K€ LU, €CIU J0XK[b, YCHUIMBAsCh,
npoiaer craauu 1, 3, 13, u 53 Mm/4, a 3aTyxaHuE ABISETCS JTUHEHHOW (yHKIMEH
WHTEHCUBHOCTHU JOKIS

Bapuant Ne 14.

3amaua Ne 1.

Onpenenuth pazpemaroniyto crnocooHocts PJIC 1o panpHOCTH, eciu
JUTUTENIbHOCTh 30HAMPYIOUIUX UMITYJIBCOB COCTaBIIAECT 2 MKC, auamerp nsitHa DJIT
0,5 MM, pabounii nuametp skpana 300 mm. B PJIC npumensercs KO co mkanamu
nanpHOCTH 30, 90 1 200 xM.

3amaua Ne 2.

Kakoe u3MEHEHHME BpPEMEHHOTO TIOJIOKCHHS HMITYJIbCa 3a OJHH TIEPHOJ
MOBTOPEHUSI (OTHOCHTEIIBHO €ro JIJIUTEIBHOCTH) HEO0OXOAMMO (PUKCUPOBAThH IS
onpeJielleHHs HaaW4Ks JIBUKEHHMs LieNH, eci T,~1 Mkc, T,=1000 mxc, V,=300m/c.

3amaua Ne 3.

KakoB mpourpeill B OTHONIEHHMH CUTHAI/IIYM ONTUMAJIBHOTO MNPUEMHHKA
KOT€PEHTHBIX HMITYJIbCOB C HEM3BECTHOM HadaibHOM (ha30oil MO CpaBHEHUIO C
WJIeaJIbHBIM NMPUEMHUKOM C TOYHO M3BECTHOM HadaIbHOU (ha3oii.
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3amaua Ne 4.

Haiitu nmutensHOCT, 0OHapykeHust OoptoBoit PJIC ¢ HempepbIBHBIM
M3JIlydeHHEM B CBOOOJHOM IpocTpaHcTBe NpH Py, = 50 Bt, Bpemenn o0mydenus T,
=2 Mc, A = 0,5 M°, kodddunmente myma npuemunka N, = 20, IIyMOBOl
temmneparype Ty, = 300 K, xoadpdunuente pasmuunmoctu K, = 29.

3amaya Ne 5.

Onpenenuts nanbHOCTh  AedctBust  PJIC ¢ akTUBHBIM  OTBETOM W
YyBCTBUTEJIBHOCTh MPUEMHHKA OTBETYHMKA, €CJIM MOIIHOCTh MEPEIaTYUuKOB
3alIpocuyMKa W OTBETUYMKA CcOCTaBisitoT cooTBercTBeHHO 100 kBT m 4,5 Br,
YyBCTBUTEIBHOCTh TpHEMHUKA 3ampocunka 90 n6/mMBT, kosddumment ycuienus
aHTeHHBI 3ampocurka 20, a >(hGdeKTuBHAs UIOmAnb aHTeHHBI oTBerdnka 0,05 M
(mpUHMMaeTCsl paBEHCTBO JIaJIbHOCTEN IEUCTBUS MO JUHUSM 3a1poca U OTBETA).

Bapuant Ne 15.

3amaua Ne 1.

MomHocts nepenaturika PJIC Obuta u3MepeHa ¢ TOMOIIBIO HU3MEPUTENS
MornrHocTu. [lokazanus mpubopa paBHsiuch 10 MBT mpu ocnabieHUH BXOIHOTO
arreHtoatopa 50 ab. KakoBa momuocts PJIC B ummmylnbce, €cliy JJIUTEIBHOCTD
uMItysibca 1 MKc, a gactora moBropeHus: ummyiascoB 1000 umn/c? dopmy umitynbca
CUUTATh MPSAMOYTOJIbHOM.

3agaua Ne 2.

Ha ckonbko n3meHutcs: (paza BHICOKOYACTOTHBIX KOJIEOAHUMN, OTPaKEHHBIX OT
1eny, ABWXKYIIEWcs co ckopocThio 300 M/c, 3a Bpems, paBHOE JJIUTEILHOCTHU
UMIyJibca B 1 MKC, OTHOCUTENBHO (ha3bl KOJIEOAHUM, OTPaKEHHBIX OT HEMOABMYKHOM
nenu, ecau giauHa BoyHbl PJIC 30 cm?

3agaua Ne 3.
Onpenenuts KO3POUIMEHT Pa3IUUMMOCTA NPU MPUEME PATUOTOKAIIUOHHBIX
CUTHAJIOB (MpU HEKOT€PEHTHOM HAKOIUICHWH), €CJIM YYBCTBUTEJILHOCTh MPUEMHHUKA

paBaa 100 nb/MBT, ero mymoBas Temmneparypa 200 K, a mosoca mpomyckaHus
(@pdexTuBnas) 5 MI'm.

3anaua No 4.
Kak u3zmenutcst nansHocth aeiictBust PJIC B cBOOOJIHOM MpOCTpPaHCTBE, €CIU
MIPY HEM3MEHHBIX TabapuTax aHTEHHBI IJTHHA BOJIHBI YMEHBIIIMIIACH B J1Ba pa3a?

3amaua Ne 5.
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BopToBoii 0TBETUMK MMEET MOIIHOCTh mepenaTtyrka 1 BT, 4yBCTBUTENIBHOCTH
MIPUEMHHUKA 10° Br u pabotaer Ha yactore 1000 MI'n. OmnpenenuTb MOIIHOCTH
nepeaTIYMka 3almpocurKa, €CJIM 3alpocyvKk paboraer Ha yactore 1060 MI'm, a
YyBCTBUTEJIBHOCTh ero mnpuemHuka 100 nb/MBT (mpunumaercs paBeHCTBO
JaIbHOCTEN JEeHCTBUS 10 JIMHUSM 3aIipoca U OTBETA).

Bapuant Ne 16

3agaua No 1

Haiitu pagmyc miapa, CTOpOHY KBaJpaTHOW IUIACTHUHBI, JJIMHY pebpa
YTOJKOBOTO OTpaxkaTelis, UMEIoMuX d3(QPEKTUBHYIO OTPAXKAIOIIYIO TTOBEPXHOCTh MPHU
-=3 cM , paBHYH 3G(EKTUBHON OTpaXKaroIield TIMOBEPXHOCTH TPAHCIIOPTHOTO
camosera =50 m.

3amauga Ne 2

OnpenenuTs pa3inyue Mo SHEPreTHUECKUM IMOKAa3aTeNsIM CXEMbl JJOTUYECKON
00paboTKM THUMa 4eThlpe U3 4deTbipex (4/4) m cxembl Tpu u3 yethipex (3/4) mpu
KoJInuecTBe UMITYJIbCOB B mauke Nc=9, Pno=0,9 , Par=2x107

3amauga Ne 3

KakoBa momxkna ObiTh anmutenbHOCTh curHana PJIC (A=3 cm), mpu KoTopoi
obecrieunBaeTcs paspelieHue camoliera Ha (JOHE MAaCCUBHBIX MOMeEX (OTpakarenen),
ecnu camodieT yietut B HampasieHud Ha PJIC co ckopocthio Vc=800 km/gac, a
OTpakaTeJH MepeMEeNaloTCs MOMyTHBIM BETPOM cO cKopocThio V=30 kM/4ac.

3amaua Ne 4

Nmvnynscuas PJIC pomkHa MMETh JanbHOCTH JecTBUua 150 kM nipu paboueit
nnvuHe BoyHBI 10 cM. Kakas crmemasi CKOpOCTh COOTBETCTBYET YACTOTE MOBTOPEHUS
UMITYJIbCOB, OOECIEUUBAIOIINX OJHO3HAYHOCTh M3MEPEHUS! YKa3aHHOW JAIbHOCTH?
VYka3aTh BTOPOE 3HAYCHHE YaCTOTHI IIOBTOPEHUS B PEKUME BOOYIISAIINHI, TIPH KOTOPOM
nepBasi cienas CKopocTh cocTaBuT BennunHy 1080 km/gac.

3amaya Ne 5

OnpenenuTs  HEOOXOAMMBIE  3HAYEHHUS  MOLIHOCTH  MepefaTyvka U
YYBCTBUTEIBHOCTH MpPUEMHUKA, Mg KOTopbix mnpu mnepexone PJIC u3z pexuma
paboThl ¢ maccuBHBIM oTBeTOM 110 1enu ¢ DOII, paBHoit 10 M?> B pexum pabOTHI ¢
aKTUBHBIM OTBETOM [aJbHOCTh JEWCTBUS BO3pocia B JBa paza. MOUIHOCTH
nepenaryuka 3anpocuuka 500 kBT, 4yBCTBUTENIBHOCTD €r0 MPUEMHHUKA

10~ Bt. 3anpoc 1 OTBET NMPOU3BOAATCS Ha OAHOM U TOM K€ JUTMHE BOJHBI A=30)
cMm. KoaddunmeHnT ycuneHunss aHTeHHBI OTBETYMKA PaBEH AMHUIIE.

Bapuant Ne 17
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3amaua Ne 1

OnpenenuTs MakCUMaJIbHYI0 MU MHHUMaJbHYIO yactory Oumenuir B PJIC ¢
CUMMETPUYHBIM 3aKOHOM YaCTOTHON MOYJISIIUU TTPU MUHUMAIBHON TaIbHOCTH
0,5 M 1 MakcuMaiibHOM AanbHOCTH 1500 M. JleBuanus 4acTOThl HA MUHUMAJIbHOM
nanbHOCTH poBHA 150 MI', a Ha MmakcuManibHOM 3 MI'11, wactora moayssanuu 1 kl'm.

3amaga Ne2

OnpenenuTe  BEpPOSTHOCTh  JIO)KHOM  TpeBorn st PJIC,  wumeromei
pa3pemaroiyr0 CoCOOHOCTh TI0 ambHOCTH 459 M u Bpemsi omgHoro 0630pa 10 cek,
€CJIM TPUHATH JOMYCTUMBIM OJMH HIYMOBOW BBIOPOC Ha 3JIEMEHT pa3pelIcHUs 3a
UK 0030pa.

3anmaya Ne 3

HanbHocts PJIC ¢ pnunHoM BosnHbl A=10 cM mpu otcyTcTBUU A0KAS 250 KM.
3aTyxaHue npu ciaboM J0kae MHTEHCUBHOCTRIO 1 MM/4ac coctaBiser 3x10 ab/km.
Kak Oyner u3MeHATbCS AAIBHOCTH O TOW K€ LIeJIM, €CITM MHTEHCHUBHOCTH IO
YBEJIMYMBAETCS W MpoxoauT craguu 1, 3, 13 u 53 mMMm/uac, a 3aTyXxaHue SIBISIETCS
JUHENHON (PyHKIMEH NUHTEHCUBHOCTHU AOMKIS.

Samaga Ne 4

OnpenenuTe HaMpaBlICHUS IMOJETa CaMoOJIeTa, NPU KOTOPBIX KOTE€PEHTHO-
umiynbcHasi PJIC He cMoxkeT ero oOHapyKuUThb («CIEmbley HaIpaBJICHHs), €CIH
pabouasi IMHA BOJHBI = 3 CM, 4acTOTa MOBTOPEHHUS 30HAMPYIOUIUX UMITYJIbCOBF
=1000 umn/cek, ckopocTs 1enu 300 m/cexk.

3amaua Ne 5

Onpenenute ganpHOCTH  neuictBusi PJIC ¢ akTHBHBIM  OTBETOM M
YyBCTBUTEJIBHOCTh IPUEMHHUKA OTBETYMKA, €CJIM MOIIHOCTh MEPEAaTYUKOB
3alpoOCYMKa M OTBETUYMKA COCTaBISAOT coorBeTcTtBeHHO 100kBt m 4,5 Br,
YyBCTBUTEIBHOCTh MpueMHUKa 3ampocunka —90 nb/MBT, xo3ddumment ycunenus
aHTEeHHBI 3ampocynka paBeH 20, a >3gpdexTuBHas TIoMaAb aHTeHHBI oTBeTunKa 0,05
M? (IaJIbHOCTH KaHAJIOB 3allpoca U OTBETa PaBHBI MEXKIY CO00iN).

BapuanTt Ne 19

3amaua Ne 1

Hazemnas paaunonokamnmonHasi ctanius ¢ napamerpamu A=10 cm,Pu= 1 MBT,
Popm min =100 u Sa=15 M oOHapyxmuBaeT 1enb Ha paccrosHur Dmax=300 k.
Onpenenuth 3G (PEKTUBHYIO OTPAKAIONIYIO IIOBEPXHOCTh IIEITH.

3amaua Ne 2



19

OnpenenuTs BO CKOJIBKO pa3 MOXKET OBITh CHMIKEHA MOIHOCTH TMepeaaTdynKa
PJIC npu nepexone u3 pexuma padOThl C MACCUBHBIM OTBETOM B PEXHUM PabOTHI C
AKTUBHBIM OTBETOM NPU COXPAHEHUU MOCTOSIHHOM anbHOCTH nercTBus 350 kM, eciu
YYBCTBUTEJIBHOCTh IMPUEMHHUKA OTBETYMKA HIKE YYBCTBUTEIBHOCTH IPUEMHHUKA
3anpocurika Ha 30 nb, a »ddexkTuBHas MIOMAab AHTEHHBI OTBETYMKA MEHBIIE
s exkTuBHOM MIoIaan aHTeHHbI 3anpocunka B 100 pas. [Ipu padote PJIC B pexxume
¢ maccuBHbIM 0TBeTOM DOII e cocrapisier 30 m2.
3anaua Ne 3

Haiitu wactory Ouenmit B PJIC ¢ UM npu mnepuome moxmymnsiiuu 4 Cek,
nesuaiuu yactotel 40 MI'n, paccrossnuu no uenu 1500 M npu CUMMETPUYHOM U
HECHMMMETPUYIHOM MIJIO00PA3HOM 3aKOHAX MOIYJISIINU.

3amaua Ne 4

Korepentno-umnynbcuas PJIC paGotaet Ha nnune BosiHbl 2 cMm. Kak ciemyer
BBIOPATh YACTOTY MOBTOPEHUS, YTOOBI MepBasi clienasi CKOPOCTh Oblla HE MEHEe
360 km/gac? KakoB npu 3ToM OJJHO3HAYHO U3MEPSIEMbIN JUara30H JaJIbHOCTEH?

3agaua NeS.

OnpenenuTs UHCTPYMEHTAIBHYIO pa3peliarollyt0 CIIOCOOHOCTh MMITYJIbCHOM
PJIC no pansHOCTH (OJ]) M asumyty (OA) Ha npanbHOCTH /[l;, HCIOJB3YIOIIYIO
WHIUKATOP KPYroBOTO 0030pa M UMEIONIYIO CIEAYIOIIHE TapamMeTphl: MacmiTad
u3mepenust — 300 km; quametp skpana DJIT — 150 mm; auameTp nisgTHa ot styya DJIT
— 0,3 MM; TaJIBHOCTH OMpeieNieHusl pa3perniaromiei crnocooHoctu— 100 k.

Bapuant Ne 20

3amauga Ne 1

OnpenenuTs MOTEHIMAIbHYIO TOYHOCTb OIpPEACNICHUs yIjla Mo ormodarouei
CUTHAJa, €ClId IIUPUHA JAUarpaMMbl HAlpPaBICHHOCTH COCTABIISIET 2°, @ OTHOIICHUE
CUTHAJI/IITYM TIO HATMIPSDKEHUIO PABHO 4.

3agaua Ne 2

Kak wusmenutcs pansHOCTh aeiictBus PJIC, ecnmm mpu npodyumx paBHBIX
rnapaMeTpax JJUTEIbHOCTh uMITyJbca Bo3pacter ¢ 0,5 go 5 MKc, a mnoJoca
MPUEMHHUKA B 000X CIy4yasx ONTHUMalIbHA?

3amauga Ne 3

Onpenenuts DO0Il Tpo30BOro M0XKAS, 3aMOJHSIONIETO HWII000pa3HbIA JIyd
HMIMPUHOH 6° IpH A=5 cM, TuameTtpe Kareinb dk=5 MM u yucie kanens N=100/m3, ecu
nanbHOCTh 10 PJIC cocraBmser 30 kM, a tu=1 Mcek.

3amauva Ne 4

Hcnonb30BaHre KpyroBOil MOJISpU3AIlMU MO3BOJISET MOJABUTh OTPAXKEHUS OT
YMEpPEHHBIX U clIa0bIx foxiae Ha 20-25 nb, ogHako mpu 3TOM MOJIE3HBIM CHTHAI
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ocnabisiercs Ha 6-8 1b. OnpenenuTh BHIMTPHIII B PA3IMUYMMOCTH MOJIE3HOTO CUTHANA
Ha (OHE OTpPaKEHUS OT JOXKIEH.

3amaua Ne 5

Kak wu3menutcss nanpHocTh aAeiictBusi PJIC mpu ee MoaepHHM3anuu, eciu
IUaMEeTp aHTEHHbI YBEJIWMYEeH B 3 pasa, IJIMTENbHOCTb 30HIMPYIOIIETO HUMITYJIbCA
YMEHBIIICHA B 2 pa3a, a YyBCTBUTEIBHOCTh IIPUEMHHUKA MOBHIIIeHA Ha 10 1b?

[lepedyeHp TPUHATHIX B JTAaHHBIX METOJAMYECKUX YKA3aHMSIX COKPAICHUH U
0003HaUYEHU:

D0II- s dexTrBHAS OTpakaroIas HTOBEPXHOCTH;

PJIC — paguonokaiimoHHas CTaHIIuUS;

[IBM — mudpoBast BeIYMCIUTEIbHAS MAIIIMHA;

CJILL — cenekius ABUKYIUXCS LEICH;

YBJ/I — ynpaBiieHu€e BO3LYyIIHbIM JBUKECHUEM;

KO — unaukatop KpyroBoro o030pa;

KIIJ] — k03¢ (puLreHT none3Horo AeMcTBus;

[IPM — nnpuemHHUK;

OJIT — a51eKTpoHHO-TTyueBast TPyOKa;

JI — nanbHOCTH [M];

¢ — ckopocTh cBeta = 10° M/c;

T - Bpems [c];

S,p.n — G dEKTHBHASA OTpa’KarONIask IOBEPXHOCTH LIEIIH ek

P, — uMnynbcHast MOITHOCTH [BT];

O/ — paspematoiias crnocoOHOCTb MO TaTbHOCTH [M];

OA, — pa3zpemaroniasi CltoCOOHOCTH 0 a3UMYTY [rpan];

A - IJTMHA BOJIHBI [M];

T, — nepuoJ1 NOBTOPEHHUSI UMITYJIbCOB [C];

T o5, — Bpems 0630pa [C];

Ny — ko3 unuent myma [1PM;

P .o — BEPOATHOCTH MIPABUILHOTO OOHAPYIKEHUS;

P.r — BEpOATHOCTH JIOKHOU TPEBOTH;

T, — Temneparypa uryma [IPM [rpaz. KJ;

J — HHTEHCUBHOCTD JOXASA [MM/4];

Ol - 3aTyXaHUE AJIEKTPOMArHUTHOM BOJIHBI [1b/KkM];



Hmax — MakcUMaabHas JadbHOCTH [M];

005 — MIMpHUHA TUarpaMMbl HarlpaBjIeHHOCTH Ha ypoBHe 0,5 [rpan];
N — 4rCII0 UMITYJIECOB B MTAYKE;

F, —4acroTa noBTOopeHus nmiryibcoB [I'i];

T, — JUTUTEIILHOCTh UMITYJIbca [C];

T, — Bpems 3amepkku [C];

To — JUIMTEIILHOCTh UMITYJIbCA B OCHOBaHuU Ha yposHe 0,1 [C];
V,, — pazuanbHas COCTaBIAIOMAsd CKOPOCTH JIBUKYIIErocs oobekTa [M/c];
P — cpennss MomHocTh [BT];

T o6 — BpeMs o0srydenHus [c];

A — 5 deKTHBHAS IOMAb AHTCHHBI [M°];

K, — ko> unuent paznuanmocTu;

K — xon1uecTBO UMITYJIbCOB;

Ko — koadduniuent orpannyenus [ab];

o — 3aiepkKa Havyayia pa3BePTKU [KM];

d, — nuametp skpana DJIT [Mm];

d, — muameTtp msatHa DJIT [Mm];

Jm — IIKAJIA JANbHOCTH [KM];

oy — DOII wenn [M?];

G — koapuIMeHT ycuneHust aHTEHHBI;

P ip s — 9yBCTBUTEIBHOCTD IpUEMHHUKA [1b/MBT];

V., — crienas CKopocTh [KM].
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