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NMpoBeaeHUU NOJSIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP n P3N

OpraHunsauusa NO/INTOHHbIX UCNbITAHUA NMeeT OrPOMHOE 3HaYeHue Ans
nosiyyeHne o6 bLEKTUBHbIX XapakTepuctuk cuctem PTP n P3I.

OObIYHO NOCTaBLWMUK cUMUTaeT, YTO OH Ha 100% BbINOJIHU TPeO6oBaHNUSA
T3, a 3aKa3uuK — YTO KOMMJIEKC U GJIN3KO He NPUOIN3NICA K 3asB/IEHHbIM
XapaKkTepucTukam.

B OCHOBEe NMOJIMrTOHHbIX UCMbITAHNUW NeXaT HECKOJIbKO KNHUYeBbIX
MOMEHTOB: BbIGOP NOJIMTOHHOW 6a3bl A1 UCNbITAHUN,

U MmatepuasnibHas 6asa (06opyagoBaHue, NpuodopsbI,
BIMNJ/1A n gpyrue matepuanbHble 3/IEMEHTbl He0OOXoAMMbIE ONSA NpoBeAeHUs
UcnbiTaHUMN).

BbIGOp NOIMrOHHON 6a3bl A1 NPoBeAEeHNN UCTNbITAHUA A0JDKEH
oGecneunBatb AOCTYNMHOCTb U YA0OCTBO AJ11 NpOBeAeHNs UCTbITaHUMN, T.e.
OH A0/DKEH HAXOAUTbCA KaK MOXXHO 6/1MKe KaK K NpousBoauTersto
oGopyaoBaHUA, TakK U K TeM, KTO OygeT Nnpom3BOAUTb Takme ncnbitaHusa (3To
Heo6XxoA4uMO ANA NpoBeAeHne NOBTOPHbIX UCMbITAHMUN NPU
HeO4HO3HAYHOCTM NMOJIYyYEHHbIX pe3y/ibTaToB).



NMpoBeaeHUU NOJIUFOHHbIX UCNbITaHUW KomnsiekcoB PTP n PAN

NMporpamma n metoauka ucnoitaHnin (MMN) gomkHa cosgaBaTbCA Ha OCHOBE
TeXHUYECKON AOKYMeHTauum nponssogutens
Mpn ucnonb3oBaHUM AOKYMEHTaLUn NpousBoauTtens nydille He opueHTMpoBaTbco
Ha XapaKTepucTuku, nosiydyeHHble U3 pekiaMHbIX MPOCNEKTOB NpousBoAUTENIA.

Bac A0/TKHblI HACTOPOXUTb Takue ppasbl «A40... 3HaUeHne». Nokasarenb «40
12 KM» MOXXeT nogpasymeBaTtb 12 M. 3HauYeHNe AO0/DKHbI ObITb B (pOPMYTIMPOBKMU
«He meHee» Unn «3HayeHue * %»,

EcTtecTBeHHO, [TMU cornacyetcs ¢ npousBoguTtesieM, HO OH He AO/HKEeH
onpeaensaTb KNoyeBblie MOMEHTbI. Y 3aKa3unka n npoussogutens/nocraBLiuka
pasHble uenwu.



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

Ecnu Hawl KoMnsieKC COCTOUT TO/IbKO 13 P3N n PTP, TO OH He CMOXXeT Hac 3aluUTUTb
OT:

1) BIMJ1A, ocyuwecTBAsAOWMe NoneT ¢ UCNoMb30BaHNEM ONTOBOJIOKHA ANs
ynpaB/ieHus;

2) BIMJ1A, ucnonb3yowme Ans CBOe HaBUrayMm mawmHHoe 3peHue n NI.

3) BIMJ1A, ucnonb3youme AN CBOe HaBUraum BHeLLHNe Masaku (padéoTtaroLue
BbILLUKN COTOBOI CBA3U, OoNTUYecKue, UH(ppaKpacHble, pagmo n apyrme MeTku);

4) Ecnn pagmnoauanasoH ynpasnieHusa BINJ/1A BbIXxoguT 3a rpaHuLbl NogaBneHuns
P3rl. Hanpumep, yactoTtbl nogaBsieHna P31 neXxut B gnanasoHe ot 400 MMy go 6 I'fy, a
COBpEeMEHHbIe KaHaslbl ynpaB/ieHUa MOryT fiexatb B gnanasoHe 200 My, unu paxe 27 Mrl'u,
Wnu B AnanasoHe Bbiwe 10 I'Ty.

5) BIMNJ1A ncnonb3yrowme MUKPOrMpoCcKonbl U MUKPOAATUNKN YCKOpPEeHUa ansa
ocyuiecTB/ieHUss aBTOHOMHOrO noJseTra.

6) KpaiiHe cnoxHo oGHapyxuBarTcsa U nogasnsatotcsa BBC, umetrowume
COBpEeMEHHbIe KaHa/lbl CBA3U Ha ocHoBe: MIMPY, wymonofo06HbIX CUTHaI0B, CMYTHUKOBOW
CBA3U.

7) Mpun pacnonoXxeHun paaom ¢ UCMNbITbIBAEMOM KOMM/IEKCOM aHa/TOMMYHbIX
cpeacTB P3AI u nx padorte. PadoTtarowmuii komnsnekc P3N 6ygeT mackmpoBaTb paguoKaHa
BBC cBoOMMM NoMexaMu.



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

TnnosBble oWKMOKN Npu cocTtaBsieHn NMNMA:

1) AanbHOCTb 0GHapyxeHus BIJ1A B nonere.

Adonyctum, B TY 3aaB/ieHa Aa/IbHOCTb B 12 KM, 1 NMPU 3TOM He yKa3aH YPOB€eHb
LUyMa Ha MEeCTHOCTHU, KOTOPbI MOXXeT HaXoAUTbLCA B AnanasoHe

c 1 mkB go 100 mkB, a 3TO 3HauUuT, UTO AUCTaHUUA ngeHTudukauum BIrJ1A moxer
YMEeHbLWUTbCA € 12 KM A0 1,2 KM.

lMpumeyaHue. B nepsoM npubsiuxeHUU MOXHO cyumams, Ymo UcuzeHana= 1/r2.

Cnepyrouwiana TunoBasa xapakrepuctuka komnnekca PTP ¢ P3IN — ganbHOCTbL
nogaBsneHusa bBIriJjiA.

2) QonycTtum, B TY 3asiB/ieHa fa/lbHOCTb B 6 KM. Cpa3y BO3HUKaeT BONpoc, npu
KaKkoW MOLHOCTU nepegartumka curHanoB ynpasneHus BINJ1A nonydeHa ata
OaJIbHOCTb?
lMpumeyaHue. Yauwe sce2o MowHocmb nepedamyuka nysisma bl1/1A 6bisaem 0,1 Bm u 1
Bm, a MowHocmb 2paxkoaHckux komnsekcos P3I nexxum 8 ouana3oHe 50 -100 Bm.

Ho ecnu mowHoCTbL nepepartuuka BI1/1A Bbipacturt ¢ 0,1 Bt go 1 BT, 1O
€CTEeCTBEHHO, UYTO AUCTaHUuA NnogaB/iIeHUA YMEHbLUNTCA.



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

TunoBble owM6KK Npu coctaBneHnu NVNA:

3) NHorpa B TY ecTb OroBOpKa, AasIbHOCTL NoAaBneHust 6 KM Npu yC/10BUU, YTO PACCTOSIHME MeXAy Ny/NbTOM yrnpaBneHus
BIMNA v npuemHukom BINJ1A cocTtaBnsieT 1/2 oT guctaHuun nogassieHNs1, CM. puUc.

Mpu ycnoBuun, 4To WMPUHA KaHana ynpaB/ieHUA coBnagaeTt C LWUPUHOW KaHana nogasneHus P3N (1.e. BcA MowHocTb PAM
B 100 BT nsnyuaetcs B gnanasoHe KaHana ynpasneHua BIMNJ1A) nio6on PAMN o6ecneunt nogasneHna BMJ1A.

rpe:

N - noactunaiowan
NOBEPXHOCTb, NOJIUIFOHA;

P31 - komnnekc
pagnoanekTpoHHOro
nopaBneHus;

MI" — meTKa rpaHuubl
G/10KNpOBaHNSA CUTHANOB;

ny - nynet
ynpasneHus bBIJ1A;

H - BbicoTa BIJ/1A Hag
n;

L - paccTtosaHue ot MY
no P3rl.

PucyHok 1 — YcnoBus
nogasneHus brJ1A no TY
npousBoaguTtens




NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

3aBHCHMOCTb MOITHOCTH '€HEPATOPa OT PACCTOSHHL 30000,00
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PucyHoK 3 — 3aBUCUMOCTb MOLLHOCTU reHepaTopa nomex
W NyNbTa yNpaBieHus oT PaccTosiHUA (YBEeSIMYEHO), MOLHOCTb
nynbta BINJ1A 1000 - mBT (1 BT),
PUCYHOK 2 - 3aBUCUMOCTbL MOLLHOCTU reHeparopa MOLLHOCTb reHepartopa nomex — 100 000 mBT (100 BT),
nomex u NynbTa ynpasiieHUs OT PacCTOAHMSA




NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

Y cepbe3HbIX NpON3BoOAUTEsNIEN pacCTOSHME MeXAay Ny/SIbTOM ynpaBneHua BINJ1A u
BI/1A B fOKyMeHTaLluun yKa3sbiBaeTcs Kak OT AUCTaHUuUn nogaBlieHUS.

Bce 3TU cooGpaxeHUs BepHbI, Koraa nosiocbl usnydeHus nynbta BINJ1A n reHepatopa
coBMagalrT UnIun 67IM3KU ApYyr K gpyry. UtToGbl 3TO 06ecneunTb, HY)XEeH reHeparTop ¢
nepecTpPoOKOW 4acTOThl, a AJ11 NepPeKPbITUA BCEro gnanasoHa 4YaCcToT HY)XXHO 4 - 6 Takux
reHepatopos.

Mpu aTom 100 BT MOLWHOCTU reHepaTopa paBHOMEpPHO
pacnpepgensiercda no guana3oHy 4YacToT NnoAaB/ieHUs.

TunoBas WUpUHa Anana3oHa
nogasneHusa P3N - 500 MMy, mowHocTb — 100 BT. Takum o6pasom, 6yaem nmeTb
CMneKTpasibHYI0 NIOTHOCTb MowHocTu P3AI B 0,2 mBT/I"L,

LnpuHa gnanasoHa kaHana ynpasneHusa bIJ1A — 50 kl'y. MowHocTb nynbta BIMNJ1A
— 1 BT, TOrga cnekrpasibHass NJ1I0THOCTb MOLWHOCTU NynbTa 6yaet B 20 mBT/l'yY,., T.€. B
100 pa3 6onbLe yem y reHeparopa P3l1, cMm. puc.4.



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

3aBHCHMOCTh MOIMIHOCTH reHeparopa oT pacCToOdHHA

I'paruIa
IIOJaBIICHHS KaHama
yipasiaeHua bIIJIA

I w L]

3 4 5 6 7 8

= ITepenaTunk BILTIA I'eHepaTop moMex |
]

PucyHok 4 — 3aBUCUMOCTb
MOLLHOCTU reHepaTopa nomex u
nynbTa ynpasneHus ot
paccTtosiHus (YBe/M4eHo),
MowHocTb nynbTta BINJ1A 1000 -
mBT (1 BT),
MOLHOCTb reHepaTropa nomMex —
100 000 mBT (100 BT), wmnpuHa

KaHasia nogasieHusi
LUMPUHA KaHa1a ynpaBfieHnsA
BMN/1A
OG6patute BHUMaHue, 4YTo
rpaHvua nogasneHus ctana
paxe He 1/2L=0,51L,
a06L




NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

Touka-cTapra:
BILTAY

3aBHCHMOCTb MOIIIHOCTH regepatopa oT pacCrosaiHHA

I'paruna-
TI0/IaBIICHHS ‘KaHala-
ynpasieHus -bIIJIAY

3 4 5 6 fi 8
—8—[Tepenarunx BILTIA I'enepatop momex
[

PucyHOK 5 — 3aBUCUMOCTb
MOLLHOCTU reHeparopa
nomex P3I1 ot paccTosiHUA
(ctrapTt BINJ1A B 250 M oOT
3a6o0pa). Touka nogaBneHusA
BI1/1A HaxoguTca Ha 350 v B
rnyouHe tepputopumn
OXpaHAeMOoro o6beKkTa
EcTecTBeHHO, ecnu cTapTt
BIJ1A 6ypget B 10 m oT
3a6opa npegnpuaTtusa, bMNJ/1A
eLé aanblue CMOXeT
nposieteTb B rny6b
OXpaHAEeMOro o6 beKTa.




NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

Moka Bce HaWK paccyXeHUs KacaJMCb MOLLHOCTU MnepejaTtynka U PacCTOAHMSl, HO 3TUM MOLLHOCTHU
N3/1ly4alTCA Yepe3 aHTEeHHbIl, KOTOpble ToXe MMEeOT CBOU AuarpamMmmMbl HanpaB/IEHHOCTU, CM. pUC.6.

Koaddumment ycnierns
AHTEHHBI B MAKCHUMYME U O]
"wepTBas” yraoM. OHI OTIMYAKOTCS B pa3bl

BOPOHKA ) _ TPyT OT i;pyra
AHTCHHBI -

270
BeprukanpHas TI0CKOCTHY I'opu3oHTaNBHAS TUIOCKOCTRY

PucyHok 6 — ilnarpammMmbl HanpaB/IeHHOCTU: WTbIPEBOro BU6paropa (cnesa) , aHTEHHbI TUMNAa «BO/IHOBOW KaHan» ,
B BEPTUKa/IbHO NJIOCKOCTU (B LiEHTPE), B FOPU3OHTa/IbHOI NJIOCKOCTU (Cnpasay)




NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

Taknm o6pa3om, Hanoonee TwaTeNbHO HAA0 NPOBEPATbL BO3SMOXHOCTbL nponerta BIMJ1A Ha
npeaenbHO MasibiX U NpeAenibHO 60/IbWNX BbICOTaX.

Ecnun nepep KOMNIEKCOM CTaBUTCSA 3agava ooHapyxutb BINJ1A, TO noneTt A0/HKEH OCYLEeCTBNATLCSA
Ha MMHMManbHOI BbicoTe (nopsaaka 30 M) U Ha MaKCUMasIbHO BO3MOXHOI BbicoTe (BN/IOTb A0 5 ThiIC. M).

Mpu npoBepke KOMM/IEKcCa HA CNOCOGHOCTb NogaBnATb BI/1A, MUHUMa/IbHYIO BbICOTY NnoJsieTa
MOXXHO NOAHATbL A0 100 m.

KnioueBoe 3HaueHue AnAa onpegeneHna BO3MOXHOCTEN Komnnekca npotusogencrtens bBrJl1A umeer
n Ha6op TectoBbiX BIJ1A. B aTom Habope, Kpome BIJ1A KBagpOKONTEPHOI CXeMbl, AO/HKEH ObITb XOTb
oavH BBC, BbINONHEHHbIW NO CaMOJIETHOW a3poguHaAMNUYECKOW cxeme.

TecToBble BIM/IA foMKHbI 06A3aTeNIbHO BXOAUTb B KOMMJIEKT KOMM/eKca npotusogeictema. BINJ/A
KBa[pPOKOMNTEPHOro Tuna Ao/HKHbI UMeTb MOBbILLUEHHYIO MOLHOCTbL NepeaaTymka nysibta ynpasneHus
(KoTOpbIt fOMKEH HAXOAUTLCA B paiioHe 1 BT) unn Heo6xoAMMO UCNO/b30BaTb PETPAHCIATOPLI.

Heo6xoA4MMO TaKkKe UMeTb KBaAPOKONTEPbI C KAHa/1aMn CBA3U C NOBbILIEHHOW CTOMKOCTbLIO K PII.

lNMpumeyaHue. Ha Hacmosiujee spemMs u3 obuwjeoocmynHeix BIN/TIA ¢ nosbilueHHOU cmolKkocmbio K P3I1
asnsromces BIN/1A muna: «Autel EVO Max 4T», «[Mampuom K40-T/1», BIN/IA «DJI Mavic 3» ¢ npowuskamu
cemeticmsa 1001, FPV- OpoHbI ¢ dyb/1uposaHUeM 4acmombl nepedayu sudeocuzHasia u ynpas/ieHusi muna
«llupaHbs-13».

PasymeeTcs, B gasibHellleM nNpu nossBNeHun 6onee coeplieHHbIX BIMJ1A cnegyet npoBoguTb
TecTupoBaHue B NepBYylo oyepeab HA HUX.



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

BbiBOAbI.

1) K npoBeAeHnto NOJIMTOHHbIX UCNbITAHUA HAA0 NOAXOAUTL C MNOJTHOW
OTBEeTCTBEHHOCTbIO, TWAaTe/IbHO U3yUYUB N0 AOKYMEeHTauum TexHuyeckume
XapaKkTepucTUKU Komnnekca npoTuBoaencTBUS.

2) Heobxoanmo onpeaenuUTbLCs € MOoAe b0 Yrpo3, OT KOTOpbIX Bac oyaer
3almLaTbh AaHHbIA KOMIJIEKC.

3) NMMU pomkHa coctaBnAaATbCA Bamu, a He npousBoauTenem (XOTs TeCHble
KOHCY/bTaLMN MO OCOGEHHOCTAM pPadboTbl KOMMJ/IEKca C NponusBoguTesiemMm
NnpUBETCTBYIOTCA).

4) TpakTOBKU nNapamMeTpoB «A0...» AO/MKHbl 3aMEHATbLCA HA «HEe MEHee...».

5) PaccTtosiHMe mexay nynbTom ynpasneHusa BIrJ1A v npuemHukom BIJ1A gonmxHo
COCTaB/IATb He 6osee 1/3 oT gUCTaHUUU NoAaBMEeHUS.

6) OGpawanTe BHUMaHMe Ha YacToTbl nogaBneHnsa P3AI ¢ yueTtom TOro, 4to
HWKHUW gnanasoH MOXeT CMeCTUTbLCA A0 YacToTbl 27 MY, a BepXHUW — A0 YaCTOTbI B
30 I'My. Aaxe, eCNn Ha HACTOSALLMA MOMEHT TaKMX KOMIMJIEKCOB HET, HE0OGX0ANMO
NOMHTEpPecoBaTbCA HACKO/IbKO C/IOXHO paclvMpuTb guanasoHbl nogaBneHus (Npyu 3Tom
MOAY/IbHbIW NPUHLNN NOCTPOEHNUS NPUBETCTBYETCSA).



NMpoBeaeHNU NOJIUFOHHbIX UCNbITaHUU KomnsiekcoB PTP u P3AMN

7) Tonbko Pl ¢ reHepaTopamMun 4acToTbl, 06ecneunBalo e e€ NepecTpPoiiky MOryT cuMtTaTtbCs
COBpPEMEHHbIMU cpegcTBamMu 60pbLOLI ¢ BIJIA.

8) Heo6x0A4MMO NOHUMATb, YTO KOMMN/IEKCbI NPOTUBOAENCTBUA Ha ocHoBe PTP u P3N B
HacTosee BpeMsi CTPEMUTENIbHO TEPSAIOT CBOIO 3(pPEKTUBHOCTb.

9) BkntounTe B KOMNEKT NocTtaBku TectoBble BIN/1A ansi BO3MOXHOCTU TECTUPOBAHUA peasibHbIX,
a He 3as1B/IEHHbIX BO3MOXXHOCTE KOMIJieKca NpoTUBOAEACTBUS.

10) Oco60e BHMMaHWe nNpu TeCTUpOBaHUU criegyeT o6paTUTbL Ha Hanbonee BepOATHbIE
HanpaBneHua nponeta BIrJl1A.

11) Heo6xo04UMO NOHMMATb, YTO pa3BepTbiBaHUA KOMMNIEeKca NPOTUBOAENCTBUSA Ha ocHoBe PTP u
P30 310 TONbKO NepBbIA War Ha NyTU NOCTPoeHus 3awuTtbl oT BIJIA, NOCKO/IbKY, €CNN ero He
pasBepHyTb, HA 0OBEKT Npon3BeAyT aTaKy npocrtewmnmu BINJA.

12) Heo6xoA4UMO MMeTb BO3MOXHOCTb MHTerpauum B KOMmekc nportusogeiicteua PJ1IC, onTuUko-
3NeKTPOHHbIe KOMMNMEKCbl HaGMAeHUAa u conpoBoxxaeHns BINJ1A. imeTb B BUAY BO3MOXHOCTb
ncnosnb3oBaHUA ganee gpoHonoptoB ¢ BI/IA - nepexBatunkamu, CBY- nywku, ctpenkoBble
KOMMEKCbl GIMKHEro paguyca AeicTeusl, asepHoe opyxue u T.4.

13) MosIMroHHble UCTIbITAHUSA NO CBOEW CYTU ABNAIOTCA NpeaBapuTeiIbHbIMU NCNIbITAHUAMN,
packpbiBaloLwue NoTeHUUuasIbHble BO3MOXHOCTU 060pyAOBaHUA.

14) MOoSINTOHHbIE UCTILITAHUSA HE MOTYT COG0M 3aMEHUTb NPUEMO-CAATOUYHbIX UCMNbITAHUA,
KOTOpble 06513aTe/IbHO HEOGXOAMMO NPOBOAUTL HEMOCPEACTBEHHO HA OXpaHsieMOM 06beKTe. TONbKOo
npuemMo-caaToyHble UCMNbITAHUS MOTYT AaTb OO BbEKTUBHYIO OLLEHKY 3(pPEeKTMBHOCTU pa3BepPHYTOM
3aWuTbl 06 bEKTA.
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