OO0 «3Hepruallab» TEXHUWHECKOE 3A0AHUE

JlabopaTopHasa ycTaHOBKa «MccnegoBaHMe XapakTepPUCTUK HanpaBneHHOCTU U AMana3oHHbIX CBOUCTB
CUMMETPUYHOro BUOpaTopa 1 TeneBU3MOHHbLIX aHTEHH AeUMMEeTPOBOro Anana3soHa»

Mopenb: 9I1B-150.026.01

YcTaHoBKa npegHa3sHayYeHa ans NpoBeaeHns Lmkna nabopaTtopHO-NpakTUYECKUX 3aHATUI AUCUUNINH aHTEHHOM

TemaTukn. B coctaB komnnekca BxoauT Habop nepegarowmx n NPUEMHbIX aHTEHH C HEOOXOANMBLIM OKOHEYHbIM

obopynosaHueMm. B pabotax nccnegyetca YKB aHTEHHbI 4eLMMeTPOBOro guManasoHa: CUMMETPUYHbIN BUbpaTop, aHTeHHa

«BonHoBown kaHany, noronepmnoguyeckas aHTeHHa, aHTEeHHa NOABWXKHOWM cneuunanbHoun cBsasn «Ground Planey.
YcTaHoBKa NO3BOSISIET:

— uccneposaTth AvarpamMMbl HanpaBneHHOCTU CUMMETPUYHBIX BUOPATOPOB;

—  MONYYUTb SKCNEPUMEHTASBbHYIO OLIEHKY BIIMSIHUS KOHTppedeKkTopa Ha XapakTepuCTUKN HanpaBneHHOCT!;

—  MONYYUTb SKCNEPUMEHTASBHYIO OLIEHKY BIIUSIHUS CUMMETPUPYIOLLIErO YCTPONCTBA Ha XapaKTePUCTUKM HanpaBrieHHOCTM.
— unccnegoBaTth XapaKTEPUCTUMKM BUOPATOPHBIX @HTEHH: NToronepnognyeckon u aHTeHHbI BONTHOBOW KaHar,

— MOMyY1Tb OUEHKY MO pe3ynbTaTtaM 3KCnepuMeHTa guanasoHHbIX CBOMCTB YKa3aHHbIX TUMNOB aHTEHH;

—  NONyYUTb IKCMEPUMEHTAaNbHYIO OLEHKY BNUsHNA anemeHToB ABK aHTeHHbI Ha hopMmy e€ anarpammbl HanpaBnNeHHOCTH;
— 0by4yaTb HaBblkaM HAaCTPOMKN aHTEHH.

— nonyyaTb gMarpammy HanpaereHHOCTU aHTeHHbl « Ground Planey.

[lnsi oUEeHKN BNUSIHUS HA AMarpaMmMy HanpaBneHHOCTU aHTeHHbl «BonHOBOW kaHan» npeaycMoTpeHa BO3MOXHOCTb:
— OMepaTUBHOIO M3MEHEHUsI YiCha OUPEKTOPOB, COCTABMSAOLLMX AHTEHHY;
— OnepaTUBHOIO M3MEHEHWsI ANNHBI NieY AMPEKTOPOB, pedhriekTopa 1 akTMBHOro BUGpaTopa;
— OMepaTUBHOIO M3MEHEHWSsI PACCTOSIHUS MeXY dNeMEHTaMN aHTEHHbI.

[lnsi oUueHKM BNUSIHUSI HA AnarpaMmMy HanpaBieHHOCTM FIOronepuoanyeckon aHTeHHbI NpeaycMOoTpeHa BO3MOXXHOCTb:!
— OnepaTUBHOIO M3MEHEHWsI ANINHbI Ni1eY CUMMETPUYHbIX BUBPaTOPOB, COCTABNSIOLLMX aHTEHHY;
— OnepaTUBHOIO M3MEHEHWsI PACCTOSIHUSE MeXY 3NeMeHTaMn aHTEHHBbI.

Mepepatowan M MNpUeMHble aHTEHHbl YCTAHOBMEHbl HA MOBOPOTHLIX YCTPOWCTBAX, C BO3MOXHOCTbIO 3M1E€KTPOHHOIO
ynpasrneHus. YnpaeneHme o60MmMmn NoBOPOTHLIMI YCTPONCTBAMUN OCYLLIECTBNAETCS OT OAHOr0O NepcoHarnbHOro KoMMnblTepa.
MoBOPOTHbIE YCTPOWCTBA 0Gecne4YnBatoT BpalleHe aHTEHH BOKPYr BEPTUKANbHOMN OCW.
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AHTEHHbI KPenuTCHa Ha NOBOPOTHbIX YCTPOWUCTBAX C NMOMOLLBI AN3NEKTPUYeckux wraHr Bbicoton 0.4 M. drnkcaums aHTeHH
Ha WTaHrax oCyLeCcTBNAeTCs C MOMOLLbIO LUTaTUBA, B KOTOPOM NpeayCcMOTpeHa BO3MOXHOCTb UX BpaLLeHNs BOKPYT NPOA0STbHOM
ocu Ha yron 100° ans o6ecnevyeHuns nccreqoBaHWn XapaKTEPUCTUK HAanpaBreHHOCTU B BYX B3aMHOOPTOrOHAsbHbIX MIIOCKOCTSAX.

"eHepaTopHas cekumsi obecneumBaeT NUTaHWE NepefaroLller aHTeHHbl B AnanasoHe Yactot ot 500 MMy go 900 Mlu. B
Hanuyuu rpadmndeckun XK gucnnen ons uymdpoBor MHOMKALMU TEKyLero 3Ha4eHns 4acToTbl M aMnnuTyadbl, a Takke dopma
curHana. Perynupyemblin aTTeHtioaTop, amanasoH perynuposanus 30 ob. BeixogHas mowHocTb reHepaTopa 100 MBT. BeixogHas
YacToTa 1 YPOBEHb MOLLHOCTW perynupyeTcs npu noMoLLM 3HKOLAEPOB.

"eHepaTopHas cekuma obecneymBaeT BO3MOXHOCTb MMMYbCHON MOAYNSILUN BbIXOAHOIO CUrHana BHELLUHUM UCTOYHMKOM.

B paboTte npegycmMoTpeHa BO3MOXHOCTb NepeMeLLeHnst MOCKOro KOHTppedriekTopa, YTo NO3BOSISET CHATL AnarpaMmmbl

HanpaBneHHOCTM B 3aBUCUMOCTM OT €ro nosnioxxeHus. B paboTte npeaycmoTpeHa BO3MOXHOCTb CHATMS KOPOTKO3aMblkaTens
CYMMETPUPYHOLLEro YCTPOUCTBA, YTO AaeT BO3MOXHOCTb OLEHUTb BNNSHWE CUMMETPUPOBAHNA MUTAHUSA HA XapaKTEePUCTUKN
HanpaBneHHOCTMW.

OTnuunTenbHon oCcobeHHOCTBIO KOMMJIEKCa SBMSIETCA UCMONb30BaHMe yHUBepcansHoro undgposoro SDR (Software-
defined radio) npuemHoro 6510ka, NO3BOMSAOLLErO OCYLLECTBIIATL MOHUTOPUHI pagMoCUrHanoB B LUMPOKOM Ananas3oHe 4acToT.

lMporpammHo-ynpaensemMbli npuemHuk (SDR) BbINONHEH B BuAE BHELIHEro MoAynsi C MOAKMOYEHMEM K KOMMbIOTEPY
nocpeacteoM pasbema USB. K koakcnansHomy pasbemy SDR npuemMHuka nogknovaeTcsa pasbemM kabens aHTeHHbl. YnpaBneHue
BCEMW NapamMeTpamu NPUEMHUKA OCYLLIECTBIISIETCA C NOMOLLbIO ynpasnsawowen nporpammbl SDRsharp.

SDR npuémHuk peanusoBaH Ha mukpocxemax RTL2832U n R820T obnagaeT cnefyowmmMmm xapakTepucTukamu:

OnanasoH yactot: 0,1 - 1700MIy,

Mogynsaumusa: AM, FM, NFM, LSB, USB, CW (ADS-B, D-STAR, AIS)

Monoca o63opa: meHseTcsa ot 250ky go 3MIMy,

UysctBuTenobHocTb: 0.22mMKB (Ha 438MIL. B pexkume NFM) BxogHoe conpotusneHune npuémHmka: 50 Om

PaspsagHocTb ALM: 86ut

OuHamnyecknin guanasoH: 5046 (B pexxume CW) 3agepkka npuHumaemoro curHana: 340 mcek. UHTepdpenic: USB 2.0

MeToanyeckme pekomeHgaumm K nposeaeHnto nabopatopHbix paboT cogepxar:

1) Uenb paboTsl

2) Mopsgok BbINONHEHUS paboTbl

3) Uccnepyemble anekTpuyeckme CXembl 1 NopsaoK M3MepeHUN

4) CogepxaHue oT4yéTa
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Ne HaumeHoBaHue Kon-Bo,
XapakTtepucTuku o6opynoBaHuaA
n\n obopyaoBaHus wT.
1 LUTaTne nabopaTopHbIn C ToyHocTb ycTaHoBkM yrna: 10; 2
NMOBOPOTHbIM B0O3MOXHOCTb AMCTaHLUMOHHOIO yrpaBfieHNs MOBOPOTHBIM YCTPOUCTBOM C
YCTPONCTBOM Ncnonb3o0BaHMEM NEPCOHaNbHOro KOMMNbOTEpPA.
2 Mepepatowada aHTeHHA JIMA, uncno anemeHTOB -7, gnana3oH Yyactot 500-900 My, 1
nNA
3 Mepepatowas aHTeHHa YUCIO ANEMEHTOB -7, U3 HUX OUPEKTOPOB-5, pedriekTop -1, akTUBHbLIN 1
«BonHoBown kaHan» netnesown BubpaTtop -1, gManasoH YyactoTt 500-900 My
4 Mepepatowmi [nuHa BnbpaTtopa: A/4, :3N/4, 1
CUMMETPUYHBIN LeHTpanbHas Jyactota 650 Ml'u;
Bubpatop Anana3soH nepectponkn 10%.
5 MpmnemHbI BUbBpaTop ¢ [nuHa BubpaTtopa: M4, 1
MIMOCKUM LeHTpanbHas yactota 650 Ml'u;
KOHTppedekTopom avanasoH nepectponkn 10%.
6 KoakcuanbHble kabenu BonHoBoe conpotuenexHme 50 Om 2
7 "eHepaTopHas cekums lNMnaesHasga nepecTporika YactoTtbl 0T 500 go 900 My 1
8 [leTekTopHas cekuusi BonHoBoe conpoTtuenexHne 50 Om, 1
9 OnEeKTPOHHbIN Mutanne 220v/50Hz. 1
perucTparop Lndposasa nugmkaums.
MoTtpebnsemasn mowHocTb 0.5 BT
LectuctyneHyatas perynmpoBka YyBCTBUTENbHOCTU
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10 Cton nabopaTopHbIii CmonewHuya umeem nosky 0ss1 Hoymb6yka. 1
CymMmmapHas gonyckaemas Harpyska Ha ctonewHuuy 250 kr.
11 Pabouas ctaHums HoyTtbyk ¢ napameTpamu: 1
15,6", RAM 4Gb, HDD 500Gb, Intel Core i3, DVDxRW, LAN, WiFi,
Bluetooth, Win8.1
12 lMporpammHoe lNpozpammHoe obecrneyeHue Ons1 ynpaesieHusl M08OPOMHbLIM 1
oBeCheyeHe ycmpolicmeoM peasiuszyem csedyroujue pyHKyuUU:
803MOXXHOCMb yripassieHusi 08yMsi MO8OPOMHbIMU ycmpolcmeamu
o0HoepeMeHHO 6e3 dornosiIHumesibHoli KOMMymauuu;
803MOXXHOCMb YrpaesieHUsi Mo8opPOMHbLIM ycmpolicmeoM 8
20pu3oHmarnbHol niockocmu (y2os noeopoma 360 epadycos);
moYyHocmb ycmaHoO8KU yasa noeopoma 5°;
aemomamu3ayusi ob6pabomku pe3ysibmamos, rnosly4YeHHbIX 8
npouyecce usmepeHul;
nocmpoeHue duaz2paMM HarpassieHHOCMuU aHMeHH o pe3ysibkmamam
u3smepeHud.
13 Komnnekr TexHn4yeckoe onucaHue. 1
AOKyMeHTauuu, MeToanyeckme pekomeHgaumm no nposeaeHuo nabopaTopHbeix paborT.
BKIOYaoLLNN
MeToanYeckune
pekoMeHgaumnn.

OneKkTponMTaHne yCTaHOBKWN OCYLLLECTBASIETCS OT CeTu nepemMeHHoro Toka (220 B, 50 Nu). npegycMOTpeHo 3asemneHune
YCTaHOBKM Yepes 3a3eMnfaoLLmMi KOHTaKT coeanHntena cetn 220 B, npoaybnmMpoBaHHbIv cneumnansHOM KIeMMOW, pasMmeLLeHHOM
Ha Kopryce yCTaHOBKMW.
Na6opaTtopHas yctaHOBKa «MccneaoBaHMe pynopHbIX aHTEHH U 3epKanbHOM napabdbonnyeckon aHTeHHbI» AJ1b-
150.027.01
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YcTaHoBKa npeacrasndeTt cobon oTaenbHoe pa60l-|ee MeCTO 1N NO3BOJIAET:

— NpPOBOAMTb UCCRea0BaHNs HanpaBeHHbIX CBONCTB PYNOPHbIX aHTEHH;
— uccnegoBaTth BRMsSiHME reoMeTpUYEeCcKUX NapameTpoB pyrnopa Ha XapakTepUCTUKM U3NYYeHWs;
—  WU3Y4YUTb KOHCTPYKLUMIO 3epKanbHOM Napabonnyeckon aHTeHHbI;
— uccnegoBaTb XapakTepUCTUKN HanpaBneHHOCTM U OLEHUTb BIIMSIHUS HA HUX KOHCTPYKTMBHbIX NapamMeTpoB;
— NpuobpecTn HaBblKM HACTPONKM aHTEHH.
[Nsi OLUEeHKN BNUSIHUSI reOMETPUYECKMX NapaMeTpPOB Ha XapakTePUCTUKM HAanpaBreHHOCTN PYNOPHbIX aHTEHH

NpeaycMOTPEHO UccneaoBaHne 3 cekTopuanbHbIX PYMOPHbIX aHTEHH C OAMHAKOBOW ANIMHOW M pa3HbiMU YriaMu packpbiBa
(MeHbLIe onTMManbHOro, paBHOrO ONTMManbHOMy, 6onbLue onTuMarnbHoro). CekTopmanbHble pynopbl NCNOMb3YHOTCA B
YCTaHOBKE B Ka4€CTBE NMPUEMHbIX aHTEHH.

Mpw yrne packpbiBa CEKTOpManbHOro pynopa 6ornbLue onTMManbHOro NPOSIBISAETCA HanmumMe AByX MakCMMyMOB B
XapaKTepuCcTMKe HanpaBrieHHOCTMW.

B kauecTBe nepenatoLLiert aHTEHHbI UCNOMb3yeTCca NMpaMUaanbHbI Pynop ¢ reoMeTpudeckMMmn pasmepamm, 6rmskumMm K
ONTUManbHbIM.

[Ns OLEHKM BNUSIHUA reOMETPUYECKMX MAapaMETPOB Ha XapakTEPUCTMKN HanpaBneHHOCTH 3epKanbHON napabonnyeckon
aHTeHHbI BblibupaeTca 3epkano anametpom 0.7 m. 3epkano npeacraBndet cobon Bbipe3ky n3 napabonounga BpaleHus,
CMeLLeHHYo oT ocn. PoKycHoe paccTosiHue napadonounga — 0.3 m.

B kauecTtBe obnyyaTtens 3epkanbHon napabonnmyeckom aHTEHHbI NCNONb3yeTCs KOHUYECKUI pynop, COCTbIKOBAHHbIN C
BOJTHOBOAOM Kpyrnoro cedeHusi. KpenneHne obnyvatens obecneymBaeT BO3MOXHOCTb:

— CMelleHns obnyyatensa n3 ¢pokyca napabonouga B NpoAosibHOM U NonepevyHoM HanpasneHun Ha pacctosHue 30 mm. [Mpu
cMelleHnn obnyyatena n3 ookyca HabnogaeTcsa N3MeHeHNe LWNPYHBI FIIaBHOTO nenecTka U USMEHeHMEe ero opueHTauum;
— noBopoTa obny4arensa BOKPYr NpOgoSIbHOM OCK A5 U3MEHEHUS NoNapu3aumm NpMHMMaeMon BOSHbI;
— noBopoT obniyyatens B BepTUKanbHOM NAIOCKOCTW Ha yron 151.
[MpenoycmoTpeHa BO3MOXHOCTb OnepaTUBHOW YCTAHOBKM reHepaTOPHOW CEKUUN Ha nepeaarollen aHTeHHe U AeTEKTOPHON

CeKunn Ha I'IpVIGMHOVI aHTEeHHe.

D,eTeKTopHaﬂ N redepatopHada cekumd COCTbIKOBaAHbI C NMPAMOYIroJibHbIM BOJTHOBOAOM CTaHOAPTHOIoO Ce4YeHU.
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"eHepaTopHas cekuna obecneumBaeT BbIXOAHYIO MowHOCTb CBY — 5 MBT. NuTtaHne reHepaTopHON cekumnn
obecneunBaeTca OT OTAENbHOIO 3fIEKTPOHHOro 6510Ka, B KOTOPOM NpeaycMOTpeHa:

—  WHAMKaLMS TOoKa C MOMOLLbIO LM(PPOBOro NHAMKATOpa;

—  mHaukaumsa Hannumst CBY MOLLHOCTU Ha BbIXOAE reHepaToOpPHOW CeKunu;

— BO3MOXHOCTb ONepaTUBHOIO BbIKMOYEHNS MOLLHOCTM Ha BbIXO4E reHepaTopHON CeKUMN;
— 3awmTa oT Neperpysok.

[na nsmepeHus guarpamm HanpasfeHHOCTN aHTEeHH NpeayCMOTPeHbl ABa OAHOTUMHBIX NMOBOPOTHLIX YCTPOMCTBA (Ans
npueMHoOn 1 nepefaroLien aHTEHHbI) C BO3MOXHOCTbLIO 9NIEKTPOHHOTO yrpaBneHns. YnpasneHne obomMmm noBopoTHLIMU
YCTPONCTBaMM OCYLLECTBMASETCH OT OAHOro NepcoHarnbHOro KOMMbTEpa.

[MoBOpOTHbIE yCTPOMCTBa 0becnevnBatoT BpallleHNe aHTEHH BOKPYr BEPTUKAIbHOM OCH.

AHTEHHbI KpendaTcsa Ha NOBOPOTHLIX YCTPOMUCTBAX C MOMOLLbLIO AUANEKTPUYECKUX WTaHr BbicoTon 0.4 M. dukcauma
pPYynoOpOB Ha LUTaHrax oCyLEeCTBSETCA C MOMOLLbBIO WTATUBA, B KOTOPOM NpeayCMOTpeHa BO3MOXXHOCTb peryrimpoBKku yrna
HaKMoOHa aHTEHHbI B BEPTMKarbHOM NNOCKOCTM Ha yron 50

MeToanyeckme pekomeHgaumm K nposeaeHuo nabopatopHbix paboT cogepxar:

1) Uenb paboTsl

2) Mopsgok BbINONHEHUSA paboTbl

3) Viccnepyemble anekTpuyeckme cxembl 1 NopsaoK M3MepeHun
4) CopepxaHue oT4yéTa

Ne
HauvmeHoBaHue Kon-Bo,
n\ XapakTtepucTuku obopynoBaHusa
obopyaoBaHusA WT.
n
1 WraTtus ToyHocTb ycTaHoBku yrna: 10; 2
nabopaTopHbIN B03MOXHOCTb ANCTAHUMOHHOIO YrpaBreHnsa NoOBOPOTHLIM YCTPOUCTBOM C
C NOBOPOTHbLIM MCNob30BaHMEM MEePCOHAarbHOro KOMMbTEpa.
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YCTPOMCTBOM

Mepepatowias MpamunaanbHbIM Ppynop Ha OCHOBE NPSIMOYroSibHOrO BOSTHOBOAA CeYeHMeEM

aHTeHHa 23x10 Mmm

MepeparoLas 3 ceKTopmanbHbIX pynopa Ha OCHOBE MPSIMOYrofibHOro BOSIHOBOAA CeYeHneM

aHTeHHa 23x10 mm ¢ yrnamum packpbiBa, obecneymBaowmMmmn HabnogeHe 3agaHHbIX
ocobeHHOCTeN anarpammbl HaNpPaBneHHOCTMW.

MpnemHas 3epkanbHaga napabonuyeckast aHTEHHaA,

aHTeHHa anameTp 3epkana 700 mm

[leTekTopHas Ha OCHOBE NPAMOYrofibHOro BosiHoBoda ceveHnemM 23x10 mm.

ceKkums

"eHepaToOpHas "eHepauunsa Ha MKCMPOBAHHOM YacToTe U3 AnanasoHa 3HaveHun ot 9 My go

cekuus 111y

C BbIXOAHOW MOLLHOCTLIO 5 MBT. BbIxoA - NpAMOYrofibHbIN BOSIHOBOL CEYEHNEM
23x10 mm

ONEeKTPOHHbIN

MutaHue 220v/50Hz.

perncrparop LindpoBasa nHankaums.
MoTpebnsemasa mowHocTb 0.5 BT
MHorocTyneHyaTas perynmpoBka 4yBCTBUTENbHOCTU
Crton CmonewHuya umeem nosnky 05s Hoymo6yka.

nabopaTtopHbIn

CymMmmapHaga gonyckaemas Harpy3ka Ha ctoneLwuHumuy 250 Kr.

Pabouag

cTaHuusa

HoyTbyk ¢ napameTtpamu:
15,6", RAM 4Gb, HDD 500Gb, Intel Core i3, DVDxRW, LAN, WiFi, Bluetooth,
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Win8.1

10 lNMpoepammHoe obecnevyeHue Osis1 ynpaesieHusi N08OPOMHbLIM 1
ycmpolicmeom peasiuzyem criedyroujue pyHKyuu:

803MOXXHOCMb yripassieHusi 08yMsi M08OPOMHbLIMU ycmpolicmeamu
obecneyeHune odHoepeMeHHO 6e3 donosiIHumesibHol KOMMymauuu;

803MOXXHOCMb yripassieHusi M08OPOMHbLIM yCcmpoulcmeom 8
20pu3oHmMarnbHoU niockocmu (y2os nogopoma 360 epadycos);
MoOYHOCMb ycmaHoeKuU yana noeopoma 10°;

aemomamu3sayusi obpabomku pe3ynbmamoes, nosiy4eHHbIX 8 npoyecce

lMporpammHoe

usmepeHuu;
nocmpoeHue duazpaMM HarnpaesieHHOCMuU aHmMeHH Mo pe3ysbmamam
usmepeHud.
11 KomnnekT TexHu4eckoe onucaHue. 1
AOKyMeHTauuu, MeToguyeckne pekomeHgaumMm no npoBeaeHmMio nabopaTopHbix pabdoT.
BKIOYaKOLL A
MeToanyeckme
pekomeHaaumn.
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