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| YACTb

1.1

3HAKOMCTBO

Bopp6a ¢ 0aHAEPOBCKUM pe:KMMOM Ha YKpauHe BBIABWJIA OrPOMHYIO
HEO00XOIUMOCTh B 0€CITUJIOTHBIX JIeTaTeJIbHbIX anmaparax. I[lockoabky MaccoBast
noaroroska omeparopoB BILJIA B P® moka eme He A0CTHIIA HEOOXOTUMBIX
00b€eMOB, /I KOMIIEHCAIUH BO3MOKHBIX NMPO0ETIOB B yU€OGHO-METOAMYECKUX
MaTepuajaX ecTb CMBICA HCIOJb30BAaTh 3HAHWA NPOTUBHHKA NPOTHB HEro
camoro. /lanee OyxerT mepeBeeHHbIH Ha PYCCKMH fA3bIK TEKCT OpPHUTHHAIA (C
yJaJieHHeM IITaMIOB YKPONPONnaraHAbl).

JTOT KypC npeAHa3HayeH 415 NOArOTOBKM pacyeToB OnepaTopoB 6eCNUNOTHBIX
NeTaTeNlbHbIX annapatoB CamMOJIETHOrO M  MyJibTMKONTepHoro Tuna. Kypc
MPaKTUYECKM HE COAEPHKMT HMKAKMX aKAAEMMYECKMX 3HAHMM, OTHIOAb He
npeTeHAyeT Ha MCTMHY B MOCAeAHEN MHCTaHUuMM, COTHM MONETOB 3a JIMHUIO
dpOoHTa, TbICAYM TPEHMPOBOYHBLIX MOJIETOB MO3BO/IM/IM HAKOMUTb HEKOTOPble
6a3oBble 6a3bl, KOTOpble cCreayeT nepefaBaTb CAEAYIOWMM  SKMNaXKaM.
MHorve ¢OpMy/IMPOBKM YMpoLieHbl M BUAOM3MEHEHbI AN1A YMNPOWEHMA MX
NOHUMaHUA. Kypc He npuBA3aH K KaKOMY-/IM60 KOHKPETHOMY JieTaTe/lbHOMY
annapaTy, MNO3TOMYy 3KMMa)KaM KpaMHe PpeKOMEHJOBaH KOPOTKMM Kypc OT
NPOU3BOAUTENSA, KOTOPbIM MOMOXKET M3b6eKaTb M pa3obpaTbCsi B 0COBEHHOCTAX
KaXkAoro KoHKpeTHoro B1aa bIJ1A. Takxe, Kpome Kypca Teopmn, HEOOXOAMMbI
3aHATMA Ha TpPEHaXepe M TPEHMPOBOYHbIE MOMETbI HAa PajMOoYyNpaBAAEMbIX
Mogensax. ITOT KypC COAEPXMUT maTepuanbl Ansa obydeHusa M3 pacderta 25-30
4aCcoB TEOPETUYECKMUX 3aHATUM B MasIbIX Fpynnax.

1.2

MOTMBALMS

Pa3BuTHME TEXHOJIOMMM 3a NOC/NEAHME HECKO/IbKO IET CMOCO6CTBOBAIO OrPOMHbIM
M3MEHEHMAM B 06LECTBe, M apMMA KaK cpe3 o6LiecTBa He cTana UCKIIOYEHUEM.
CpeacTBa TEXHMYECKOM pa3BEAKM CTPEMMTE/IbHO COBEPLUEHCTBYIOTCS, Tpebys
HOBbIX MO/AXOZ0B, HOBbIX LUTATHbIX PacnMCcaHWi, HOBOTO OTHOLLEHUS K cebe U
MOArOTOBKM NtoJEMN, KOTopble 6yayT MX 3KCMIyaTMpoBaTh. Kak npaBuo, 60MLbl,
3KCNAyaTUPYOLWME MU NAAHUPYIOLLME SKCNAyaTUpOBaTb NOAO6GHYI TEXHMKY, He
COBCEM MOHMMAIOT, 3a4EM 3TO HYXKHO M YTO XKe UX KAET B Aa/ibHenweM. YacTto
KOMaHJoBaHWe OTNpaB/seT Ha Kypcbl onepaTtopos BI1/1A noaen, KOTOpbIX NPOCTO
XOYeT CKPbITb UK Y6epeub.

3HAKOMCTBO, MOTMBALUMOHHAA YACTb, OBLLIAA PA3SBEAKA

B 99 cnyyasax u3 100 HMYero xopowero ¥AaTb OT TakuX /UL, HE NPUXOAUTCA.
MoaToMy Ha 3Tane oT6opa U NOAroTOBKM 60MLIOB 0COG0E BHUMaHWE crieayeT
yAensaTb MOTMBALMM, A TAKKE YKe UMmetolencsa noarotoske. OuyeHb nomMoraet
OMbIT MOAENM3MA, MNAHEPU3MA M DNIEKTPOHMKM. YenloBeK, SKCMNyaTUPYHOLMMA
CPeACTBO TEXHWYECKOM pasBEAKM BbICOKOrO YPOBHS, AOJ/IKEH MOHMMATb, Kakas
OFPOMHaA OTBETCTBEHHOCTb JIEXMT HAa HEM, W KaKMe BO3MOXKHOCTU JaeT
rpamMoTHaA 3KCnJyaTauua 1 NpaBMJIbHO NOCTPOEHHaA paboTa No AaHHOMY BUAY
060pyA0BaHUA.

PaboTy, BbiNOJHAEMYHO XOPOLIO MOArOTOB/JIEHHBIM JKMMNAXKEM, OYEHb CJIOXKHO
nepeoLeHnTb. M3 BCeX AOCTYMHbIX Ha CErOAHAWHMMA A€Hb TEXHUYECKUX CPEACTB
pa3Be/kM aspopasBejKa ABnseTca Haumbonee apdekTMBHOM. Ho oHA - ULWb 0AMH
M3 MHCTPYMEHTOB. JlyyllMX pe3ynbTaToB MOXHO JOCTMYb, MCNOb3yA BCe
BO3MOXHble MHCTPYMEHTbl B KOMMNEKCe (pagvopa3Bejka, aspopassegka, OSINT
(open source intelligence — pa3BegKka C WMCMNO/b30BaHMEM OTKPbITbIX
UCTOYHMKOB), paboTa C MECTHbIM HaceneHnem, pabota C rpaxaaHCKMMM, KOTopble
Mpoe3aT Yepe3 6JI0KMNOCTbl, ONpOChl coceAeM Ha OMopHMKax M T.n.). Mpu
oT6GOpe M MOArOTOBKE 3KMNAXKEN CnefyeT npeaynpexaatb, YTo, HECMOTPA Ha
NPOCTOTY M OTCYTCTBME BMAMMOM OMACHOCTM, paboTa B a3popas3BeAKE 3aHUMMaeT
NPaKTMYeCcKM Bce Bpems. HeHOpMMpoBaHHbIM rpadmK, MOCTOAHHbIE MOABEMbI M
Bblesgbl Ha noneTbl 3aTeMHO. BegeHuWe KypHanoB  XpOHOMeTpaxa,
MCNO/Ib30BaHWE GaTapeM M NOCTOSIHHAA paboTa Mo OGC/YKMBAHMIO TEXHUKM.
PerynsapHbii c60p MHGOPMALMM M3 AOCTYMHbIX MCTOYHUKOB, CUCTEMaTU3aUMS,
06paboTKa M MOAroTOBKA MOJIETHbIX MJIAHOB M MapLUpyToOB. JTO BCE, Kpome
BOEHHbIX U BbITOBbIX TPYAHOCTEMN, KOTOpblE BYAYT HEU3BEXKHO MellaTh paboTte. Hy
U BEPLUMHOM amMcbepra SBASETCA TO, 4YTO 3a 3KMnaxamu BIJIA nocTosiHHO
oxoTaTcs. Beuay cBoen orpoMHoM 3hdEKTUBHOCTM M ONACHOCTU ANA NMPOTUBHUKA,
3aMEYEHHbIM B TOYKE B3/IeTa 3KUNAXK 6yAeT HeMeA/IeHHO HaKpbiT BCeM
BO3MOXHOM apTM/IIepMeN, KOTopas CMOXeT TyZa JocTaTb. Ha B3/IE€THbIX
nJowaaKkax cneayet Aatb pa6otbl APl NpoTMBHMKA, CHAMMNEpPOB, MMHHbIX
noByweKk. Takxke CTOMT onacaTbCA CAMBAHUA MHQOPMaLMM, He 06A3aTesIbHO
YMbILLJIEHHOM: 0 MecTe 6a3MpoBaHMA 3KMMAXKa, O MoWaAKax, C KOTOPbIX BeAeTcs
paboTa, 0 TPaHCNOPTE, Ha KOTOPOM nepeBuraeTca rpynna. MHdopmauma MoxeT
«[POHUKATb» M3 [APYKECKUX OMNOPHMKOB, BO3/Ie KOTOPbIX PACMO/IOXKEHbI
CTapTOBble NIOWAAKM, C BNIOK-MOCTOB — «0, NIeTYHbI yexanu!», yepes couceTu.
JepkaTb 3KMMax Bcerga noj NpMCTasibHbIM B30POM He 6yAeT HWMKaKoM
BO3MOXHOCTH. Mcxona U3 3TOro, caegyet pestommpoBaTh: akunax BIJA gonxeH
6bITb JOCTATOYHO MOTUBMPOBAHHbIM A/1 CAMOCTOATE/IbHOM, CUCTEMHOM




| YACTb

M NOCTOAHHOM PpaboTbl Mo c60py MHDOPMALMM HE3aBUMCMMO OT YCJIOBUM, B
KOTOpbIX eMy NpeACTouT paboTtatb. [10 IMYHOMY OMbITY: HE BCE KOMaHAMPbI
NOHMMAIOT, 3a4eM HyXkeH pacyeT BIJIA 1 Kak OoH gonmkeH paboTatb. CywecTByeT
CTepeoTHn, YTo 3Kkunax bINJIA — 370 cBoero poaa BOJILLEOGHUKM, KOTOPbIE MO
NpuKasy KOMaHAOBaHMA 34eCb WM CeMyac [JO/IKHbl B3NeTeTb M MPUBE3TH
cdoTorpacum Bcer BpaKeCKOM TEXHWMKM M NO3ULMIMA B 30HE OTBETCTBEHHOCTM 3TOrO
KomaHaoBaHuA. Ha camom gene pa6ota BI1/IA — 4To-TO Noxoxee Ha pbibasKy.
BnaseHue cHacTAMM COBCEM HE rapaHTUPYET TOro, YTO X035MH CHACcTeN Bcerga
O6yaeT C ynoBOM. PesynbTaT JocTMraetcs cucTeMaTM4yeckoM paboToM,
NMOHUMAHUEM CMTyauMM B 30HE OTBETCTBEHHOCTM, MOHMMAHMEM MOrOAHbIX
YCNIOBMM, 0COBEHHOCTEN U OrpaHUYEHMM KOHKPETHOIO BMAA TEXHUKM.

1.3

UHTENNEKTYA/IbHAAA PA3BEZIKA

CneuManbHblX NoApasjeNieHUit  Takoro Tuma  cemMyac  Het.  [loaTomy
crneuManmnsaumio, 0 KOTOPOM pedb MOMAET HUXKe, CledyeT pacCMaTpuBaTb He Kak
AOMKHOCTb, a KaK posib.

B nocnesHee BpeMs B BOMCKaxX OTMEYEHA TaKas TEHAEHUMA, YTo B Nto60M rpynne
BOEHHOC/Y)Kalmx He MeHee 30% cuuTaloT ceba passBeguMkamu. [lpuuem
GO/NbLUMHCTBO HE MOHMMAET, YTO 3TO TaKoe. B duibmax o0 BoWMHe BOMH pa3BesuMK
- 6eccTpalHbit rMbpua CHaMnepa M LITYPMOBMKA, CMNOCOGHbIM HaeauHe
pasrpoMMTb AMBM3UIO NPOTMBHMKA. ITOT NOABMA «CEpUYECKOro passegymKka B
BaKyyMe» Ansa yaobctBa OyAemM HasbiBaTb «TaKTMYECKUMM pasBEAYMKOM».
TakTnyecKkas pa3BeaKa dakTnyeckn ABNAeTCA YHMBEpPCa/IbHbIM
nogpasgeneHnem, NpUMeHAeMbIM ANA Pa3/IMyHbIX 334ay, OT COMPOBOXKAEHUA
KOJIOHH M 3BaKyauuu 40 pa3BezblBaTe/IbHO-AUBEPCUOHHOM AEATENIbHOCTU M
OXpaHbl KOMaHAoBaHMA. OAHAKO, KpoMe Toro, B (hm/ibMax MOKasbIBaT eLle M
wnuoHoB. Takue cypoBble pebATa, paboTatwme B ry60KOM Tblly, BHEAPEHbI B
KaKylo-TO BpaXXAeOHYyl0 CTPYKTYpy M COOMPalOT LEHHYI MHpOpMauMio 6e3
opyxua. AnAa yaobctea 6yAem Tak M HasbiBaTb MX — «LIMMOHbI». TaK BOT eCTb
eLle oAMH TUN pasBeayMKa. TaKoW pa3BeAuuK 60/iblie MOXOXK Ha «LUMMOHA», HO
paboTaeT MNpPEMMYLLECTBEHHO PALOM C JIMHMENM CTOJIKHOBEHWS, MPUYEM B
OCHOBHOM C APYXECKOWM CTOpPOHbl. Ho MHOrAa MOXKeT nposBAsATb ce6s U Kak
«TaKTUYECKMM  pasBefuMK». 3aHMMAlOTCS TakMe pasBeAuMKM  c60poM
nHdopMaummn. Kak npaBuio, U3 OTKPbITbIX MCTOYHMKOB. Mo 3cdeKTUBHOCTH, NpK
NpPaBM/IbHO HACTPOEHHOM paboTe - OYEHb NOJIE3HBIM TUM pa3BeAYMKa.
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METO/ibl CBOPA UHOOPMALIUU

1.3.1

Mcnonb3yeTca MHOXECTBO PasHbIX CMOCOGOB M MX KOMBUMHaUMM ana c6opa
uHdopMaLmK, nocaesyoLen cucteMaTmsaumn  hGopM1MpoBaHusa 3ajau.

MECTHOE HACEJIEHUE

1.3.2

KaKk nokasbiBaeT mpaKTMKa, OYeHb 4acTO OT MECTHOrO0 HaceNeHUA MOXHO Yy3HaTb
MHOroe, 4YTo 06bIYHO Y3HAETCA areHTYPHbIM MyTEM MU APYrMMM CNOCOGaMM.
CBA3M cpean MECTHbIX C 06eMX CTOPOH JIMHUM pa3rpaHUYEeHnA CYLLeCTBYIOT, U OHU
JOCTATOYHO MJIOTHble. MeCTHoe HaceneHue rotToBo AeMTbCA MHbOpPMaLMEN, Kak
TO/JIbKO OHO MnepecTaHeT BOCNPUMHMMATb COJIAAT KaK yrposy. Hanpumep,
6aHAepoBCKMe HauucTbl M3 Haursapauu u MpaBoro cektopa NpakTUYECKU He
MMEeIT LIAHCOB MOJYYUTb LeHHbIM KOHTAKT. A 6oel 6aTtanboHa TPO - paxe
Hao6opoT. BoT 4To roBopAT 06 3TOM CaMM HaumcTbl: “Qeger Tacie OOpETVTL BHABH/E
Ha TQ BO 4TO Bbl OmEThI HKakx HATQBCKX kawdrien MyHBK
pearpysck M T4 (@owHbi ykpaHokAd Kawdomy 0e3 ETAmeil M o JEMVEHTOB
«EBr Py3KWp, He BXQOALX B CTaHIATHYROOCHACTKY. [Tbimamscs obwamsca credyeme

mecmax ckornneHuss Hapoda. [lpudem, HagepHoe, 6eccmbiciieHHO 6ydem
donpawusams ntodeli Ha ynuue, Heobxoduma xoms bbl MUHUMAaITbHas
3auHMePecosaHHOCMb 2paxdaHCcKux 8 0bweHuU ¢ samu. OueHb > hhekmusHoe Mecmo U
crnocob — conposoxdeHue canepHbIX 2Py, 3aHUMaKUWUXCS pa3MUHUPOBaHUEM
HacereHHbIX MyHKMo8 rocne obcmpenos. Takue meponpusamus cobupaom 6onbuwioe
KOMUYeCmeo MECMHbIX, OHU HE 4y8Cmeylom OnacHOCMU U OXOMHO udym Ha KOHmakm.
Yenbiwas om 8ac, ymo ebl MobunuzosaHHbil boey us TPO, oHu Yacmo paccka3bigaom
e00bLe 8ce, YMO 3HaKM. OmM MECMHbIX Cryx08 00 pa3HoobpasHbiX uHcalidos om
coceda-cenapa”.
MHorpga C¢ 0Co60 UEHHbIMM NMUAMM yaaeTcAa AOroBOPUTbCA O MOCTOAHHbIX
KOHTaKTax, 6YKBaJlbHO MpUBAEKas WM MNOAKAPM/MBAA MX TYLIEHKOM WM
CryweHkom. LleHHyo mMHdopMaumio, NoNyYeHHY TakKMM 06pasom, BHOCMM B
TabNMYKY ANA CUCTEMATM3aUMK (0 TabIMUKe HUXKe).

11




| YACTb

TaKe o4eHb 3P heKTMBHA paboTa C MECTHbIM HaceNleHUeM Ha NyHKTax nponycKa.
MMes MMHMMasIbHbIE MAEN M 3aLeNKM, MOXKHO 3aJaBaTb BOMPOCHI MECTHbBIM M3
MHTEPECYIOLMX BAC HAaCEIEHHbIX MYHKTOB, 3aMHTEPEeCcoBaB UX JI6bIM 06Pa3oM
(ynpoweHuemM o630pa, NpoABMKEHMEM B ouepeam M T.n.). O6lme Tpe6oBaHUA K
BaM — Te e, YTO M A/1A paboTbl B HACENEHHbIX NYHKTaX.

1.3.3

PABOTA C COLUCETAMU

Coucetn B nocneaHee BpeMA NpUMOGPENM OrPOMHYH0 MONYAAPHOCTb. MMosb3ytoTcA
MMM NOYTH Bce. Ho He BCe coboaatoT aneMeHTapHble NpaBuaa 6e30nacHOCTH,
YTO XapaKTepHO ANs 06enx CTOpPOH KoHdMKTa. YacTo mo raynoctyM uam no
YKeNlaHUI0 6aHasIbHO MoXBacTaTbCA BblKAagbiBaloTca doTtorpadum C reoteramm
OYEHb MHTEPECHOr0 Ham cozepkaHusA. Mo3ToMy A/A yCnewHoW paboTbl C
COLICETAMM BblN0 Bbl HEMNIOXO 0CO3HATb AN1A Cebs, YTO TaKoe xewTer #, reoter
doTorpadmm MaM nocta, U Kak MCKaTb MHDopmaumio. He 6yay onucbiBaTb
npoueaypy, OHa BUAOM3IMEHAETCA M3-3a MOCTOSHHOrO YCOBEPLUEHCTBOBAHMA
couceTen M AOCTaTOYHO NoApPO6HO OnMcaHa B MHTEPHETE. 3amedy TOJIbKO, YTO
XOpOLWO pacKpyyeHHas yyeTHad 3anmMcb B TBuTTepe B 2014 r., B yC/NOBMUAX
KOHMJIMKTa HU3KOM MHTEHCMBHOCTM, AaBasa Mo 1-2 Xopolume Lenm B Heaenio.
Kak camocTosaTeNbHbIM MCTOYHMK MHDOPMALMM COLCETM He MOAXOAAT, HO MOryT
cchopMMpoBaTh 3aZlauM No YTOUMHEHUID MH(OPMALMK, PaaM KOTOPOM MOXKHO GyaeT
B3neTaTb Ha BI1/1A.

1.3.4

PABOTA NO CBOPY UHOOPMALNMN N HANAXKUBAHUE
KOHTAKTOB C "COCEAAMU" NO INMHUN ®POHTA
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TakXKe o4eHb NoJIe3Hbl KOHTAKTbl C COCEAHWMMM OMOPHbIMM MYHKTaMKU M
noApasaeNieHUAMM, HaxXOAAWMMMCA B BalleM CEKTOpe OTBETCTBEHHOCTWU. B
Ka)kKAOM noapasgeneHnn ecTb /0AM, KOTOPble KOHTAKTUPYHT C MECTHbIM
HaceJIeHMEeM, YTO-TO rae-To C/blWaau, YTo-To BMAE M. Bawa 3agava - HanTh
TaKMX /I0AEN M YCTAHOBMTb C HMMM KOHTAKT. OHM, O6bIYHO, 3a04HO M
NOCOZENCTBYIOT pa306paTbCA B CUTYaLMM BOKPYT.

3HAKOMCTBO, MOTMBALUMOHHAA YACTb, OBLLIAA PA3SBEAKA

Tak)Ke KOHTaKTbl C cocegAmMu npuaeTca B lo60M cny4dyae HanlaXXmnBatb B
npouecce noncKka NoJETHbIX NoWadoK U ANA 6€e30MacHOCTH npu BbINOJIHEHNA
nos1eToB C 3TUX NoWaaoK.

ASPOPA3BE/AKA

1.4

OyeHb MONE3HO YCTAHOBMTb KOHTaKTbl C COCEAHUMMM MoApa3AeeHUAMU
aspopasBeaku. OHM MOMOryT ONpeaesMTbCA M COPUMEHTMPOBATLCA B
pPaAMo06CTAaHOBKE Ha Yy4acTKe, MOACKaXKyT COOTBETCTBYHOLME B3/IETHblE
NJIOWAZKM M KOHTAKTbl CTApLUMX Ha OMOPHbIX MYHKTAX, PSAOM C KOTOPbIMM 3TH
NJIOLWAJKM HaXoAATCS.

APTPA3BE/ZIKA

1.5

MoapasaeneHus apTUIIEPUMIMCKOM PasBeAKM, KaK MpaBWJIO, pacrosiaralt
JAA@HHbIMM O BO3MOXHbIX MO3ULUMAX, C KOTOpbIX paboTaeT apTuAiepus
NPOTMBHMKA. Y HMX 06bI4HO €CTb MHOMECTBO BOMPOCOB MO pPa3BejKe MMeloLencs
uHdOpMaLMM U MpPEeasIoKEHUA O COBMECTHOM paboTe C as3popasBeaKoM.
CoBMecTHasA paboTta C noapasgeneHMsMU apTpasBeaKM AaeT OYEHb BbICOKME
pe3y/ibTaTbl. Y apTpa3BeAyYMKOB eCTb MpsSMble BbIXOAbl HA CBOK apTUIEPUIO, YTO
o6eryaeT 3ajady peanmsaumn co6paHHbIX pa3BeAaHHbIX M SKOHOMMT BPEMS.

PAZIMOPA3BE3 KA, TEOPUA, TPUAHTYIALUA

1.6

KoHTaKTbl ¢ nogpasgeneHmamum PIb 1 P3P Toxe oveHb nonesHbl. OT HUX MOXHO
NoJlyYnTb MHGOPMaLMIO O PasMO06CTaHOBKE, CpeACTBax NMPOTUBOAEUCTBUA U
BO3MOXHbl€ JaHHble O MECTOMOJIOXEHUM NMPOTUBHMKA B CEKTOPE.
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MMea COBCTBEHHbIM PAMOCKAHEP M KOMMJIEKT aHTeHH (HanpaB/ieHHas M
BCEHanpaB/ieHHas), MOXHO CaMOCTOSATE/IbHO aHa/IM3MpoBaTb PaAMO06CTAHOBKY M
METOOM TPMAHTYNALUMM OnpesensTb MPUMEPHOE MECTOMOJIOKEHUE S/IEMEHTOB
MHDPACTPYKTYpbl MPOTMBHMKA.

TpuaHrynauma — meTtos onpeaesieHUAa pacnosioeHMA MCKOMOro OObeKTa,
OCHOBAHHbIM Ha OnpeAeneHnM Yr0B HarnpaB/IEHUS Ha 3TOT 06BEKT U3 pasHbIX
NYHKTOB HabN0AEHMA.

OMPEAENEHME LLEIM NO ABYM YI/IAM HA HEM
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3Has yron Ha uUe/lb MO MEHbLUEM MEepe M3 ABYX PasHbiX MO3WMLMM, MOXKHO
onpezemTb MeCTOMOJIOKEHME LesM. ITOT MEeTOA LUMPOKO NpUMEHseTCa B
nozpasieneHusax apTpasBeAku. PasHMua /Mb B TOM, YTO apTpasBejka
MCMONb3yeT 060pyA0BaHME ONTUYECKOrO OBGHAPYKEHMS.

PasMOTpMaHrynsaumMa ¢ NOMOLLbIO BMOJIHE JOCTYMHbIX U HEAOPOrMX YCTPOMCTB
no3BoJsifeT UccneaoBatb pagrMoo6CTaHOBKY Ha rayomHy o 30-40 KM Brayob
NO3MUMM NPOTMBHMKA C JOCTATOYHOM TOYHOCTbIO (MPU HA/IMUYMKM BO3MOXKHOCTU
MaHeBpa CKaHepoM Mo poOHTY BNpaBo-B/ieBO). Takxe B npouecce
paauMopasBeiku MO neperoBopaMm MPOTUBHMKA MOXHO Y3HaTb JOCTaTOYHO
MHTepecHble AaHHble. Kpome Toro, NpoTUBHMKA MONE3HO CAylWaTb B npouecce
BbINOJIHEHUA MONETOB, YTO MO3BOJIUT MOHATb MOMEHT OOHapyXeHMA Ballero
BNJIA v yrpo3y BK/IIOYEHMS CUCTEM BPaXKAE6HOro pasMonpoOTUBOAENCTBUS.

3HAKOMCTBO, MOTMBALUMOHHAA YACTb, OBLLIAA PA3SBEAKA

TABJINLbI, CACTEMATU3ALUA U OBPABOTKA AAHHbIX

1.7

CrcteMaTm3aumAa M 06paboTKa NOJTyHEHHbIX AaHHbIX NO3BOAET aHa/IM3MpPOBaThb
06CTaHOBKY B paMoHe, AAeT OrPOMHOE KOJIMYECTBO MOACKA30K U (opmupyeT
3agauM  gna  gopasBegkum ¢ nomouwbto  BIMJIA. Yacto  gaHHble,
CUCTEMATU3IMPOBAHHbBIE C MOMOLLBIO TabaML, AAlOT BMOJIHE YETKME LENU, He
Tpebylowme noaTBEPKAEHMA ¢ nomowbto BINJIA, a nogTBep:Aawowme Apyr apyra
M3 pasHbIX MICTOYHMUKOB.

MPUMEP TABJIULIbI OBPABOTKHU PA3BEAAAHHbIX

Neo

3/n OnucaHune MecTo, fata McTOYHMK MNoaTteepxaeHue

CKonneHue, ckopee Bcero, 6a3oBbii
1 narepb NPOTMBHMKA, 6€/bli aHrap Ha
HaCOCHOM 3aBoJe.

QalyeBKa [eoTer CoBnagexue
04.04.22 coucetu C NYHKTOM 2

Aptunnepuiickas rpynna balenka MecTHbIN Connazenme
2 MPOTMBHMKaA, GE/blif aHrap w kutess, OUO, A

04.04.22 C NYHKTOM 1
Ha HaCOCHOM 3aBoje HasBaHue Vi
610KkNoCTa

B TakoM cnyyae HyXHO MpOCTO OMPeAEeNUTb NPAMOYrO/IbHbIE KOOPAMHATBI Lies,
YCTAaHOBMTb BPEMEHHbIM MNepuoj HAXOXAEHMS O0BHapYKEeHHOM apTrpynnbl B
AAHHOM MeCTe M peasM30BaTh MOJIyYeHHY MHGOPMaLMIO, NPeoCcTaBuB Liesb C
KOOpAMHaTaMM 1 ONMMCaHMEM CBOEN apTUIIEPUM.

PEAIM3ALUA PA3BEAAAHHBIX. APTUNIJIEPUA, NPABMUNIA
NOoAAYU LEEJIEN

1.8

Peann3oBaTb NONyYEHHblE pa3BeidaHHble MOXKHO ABYMS NMyTAMM: MepBbiA -
[I0JIOXMUTb O HUX HEMNOCPEACTBEHHOMY PYKOBOACTBY, BTOPOM - AOHECTM MX A0
HENoCpeACTBEHHOIO MCMOIHUTENSA, KOTOPbIM Crnoco6eH 06paboTaTb 3T JaHHbIE.
KakoB nyTb, B KakMx C/ly4asx MCnosib3oBaTb Bam pelatb. BTopol nyTtb nyywe
NpU 3HAYUTENbHBIX 3aZepPXKKax BO BpeMEHM UK NPU OTCYTCTBUM HOPMaJIbHbIX
KOHTAKTOB Y PYKOBOACTBA C apTU/IIEPHEN.
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ApTHUnnepuicKMe nogpasfenieHns B 3TOM BOMHE, KaK MOKa3blBaeT MpaKTUKa,
ABNIAOTCA OCHOBHbIMMU CMNaMU U CpeACTBaMM, CMOCOOHBIMM HAHECTM OFHEHHOe
nopaxeHue NPOTMBHUKY. Mo3ToMy 3deKTMBHaA paboTa 3TUX NOAPA3AENEHUN -
310 90% ycnexa. Ao 75% noTepb MPOTUBHWKY B 3TOM BOMHE HAHECEHbI C
MOMOLLbI0 apTUAEPHU. TO3TOMY MPAMOM KOHTAKT C apTUANIEPUEN OYEHb BaXKEH.
ApTMnnepua AosiKHa BaM AoBepATb. [paBuia nogayn Leam npocTbl: U3B/EYEHUE
13 Tabanupbl U/ Man CHUMOK 13 BIJIA, KoopamHaTbl M XapakTepucTMKa uenu. Ecau
Le/b NOABMIKHA, TO €CTb HAXOAUTCA B YKa3aHHOM BaMM paloOHe He BCE BPeMS, a
MHOrAa nepemeLlaeTca, HeobXxoAMMO YKasaTb BPeMeHHble orpaHuvyeHusa. B
C/ly4ae 00 bABNIEHMA pEXMMA «NepemMmnpue» NpocuTe apTUANEPUI0 BHECTM BaLly
uesib Kak naaHoByl. PaboTa Haj 3anaHMpOBaHHbIMM LLeIIMM OCYLLLECTBAAETCA
BO BpeMSA OrHA B OTBET Ha 06CTPes KaKoro-/M60 ONOPHOro MyHKTa.

TUMbI BNJIA

MHOIOPOTOPHbIE CUCTEMbI, XAPAKTEPHbIE NMPUEMbI
PABOTbI, BbICOTbI, CKOPOCTHU

2.1

ANs NpocToTbl MOHMMAHMA He ByJEeM pacCKasbliBaTb BCE HIOAHCHI CO3AaHUS U
HasHauyeHus cuctem BIJIA, KoTopble B3ATbl Ha BOOPYXKEHWE M 3KCMYaTUMPYHTCS
BO BCEM MMpe. ITU JaHHbIE MOXHO IETKO HaMTH B UHTepHeTe. OrpaHMunMcs
BCTYNUTENIbHOM NEKLUMEN, KOTOPAS MO3BOIUT KENAIOWMM CAMOCTOATE/IbHO HaWUTK
BCIO HY»KHYI0 MH(OPMALMIO 1 OTBETbI HA BOMPOCHI B UHTEPHETE.

MYJIbTUKONTEP C ®OTOKAMEPOM

CHavana paccMoTpum Tunbl BIJIA, KoTopble C KaxAbiM AHEM MOJy4aloT BCe
6o/bllee pacnpocTpaHEHMEe — MHOrMOPOTOPHblIE CUCTEMbI. MX HasbiBaloT
MyJIbTUKONTEpPaMM, KBagpaKonTepamMM, reKCakonTepamu, OKTaKoNTepamMu U T.M., B
3aBMCUMOCTM OT KOJIMYECTBA HECYLUMX BMHTOB. XapaKTepHas OCOGEHHOCTb —
MHOrOMOTOPHaA CMUCTeMa, MpUMHUMN nosfeTa — noAob6eH BepPTO/IETHOMY.
MpenmyLLecTBa AaHHOM NAAT(OPMbI - OTCYTCTBUE TPpe6OBaHUM K NJIOWAAKe ANs
B3/1IeTa M MNOCaZKM, CMNOCOOHOCTb 3aBMCaTb B OAHOM MecCTe, MpocToTa B
yNpaBAEHUN.
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Hegoctatku, orpaHuumBaropme rnpMMeHeHMe KONTepoB: HEe60/1bLLIOM paanyc
,D,el\/]CTBMFI, HEBO3MOXXHOCTb MCMOJIb30BaHMA NpU CUIIbHOM BETpE, 6onbLian
YyBCTBUTEJ/IbHOCTb K o6nep,eHeHmo, HGO6XOAMMOCTb YCTaHOBKMU 60/bLUMX
dKKYMYJIATOPOB, YeM B CaMOJIETHbIX CUCTEMaAX.

PaboTaloT MHOrOpOTOPHbIE CUCTEMbI, KaK NpaBmIo, Ha paccToaHMu o 10 KM
(OCHOBHaA Macca KOMTepoB [0 4 KM), B TUXYK CMOKOMHY norogy. Pa6oune
BbICOTbI BapbMupyloTca B rnpegenax 250 — 800 M B 3aBMCMMOCTM OT
yCTaHOBJIEHHOro 060pyA0BaHUA HabnoaeHMA. YpesBblyaniHO 3¢ deKTUBHbIE B
rOpPOACKOM 3aCTpPOMKe - MO3BOJAKT 3arfisHyTb 3a pesibed MEeCTHOCTU MM
34aHue. Y[06Hbl KONTepbl M B KOPPEKTMPOBKE apTM/IIEPUMCKOrO OrHSl - B
pexumMe 3aBMcaHMA. YacTo npumeHsaTca ana nomvcka API B6/M3M ONOPHbIX
NYHKTOB B TEMHOe BpemA CyTOK npu YCaoBuM obopyaoBaHuA BI1JIA
Tennosm3opom. CKOPOCTHOM AManas3oH paboTbl, Kak npaeBuso, - Ao 10 m/c.
He6onblune KonTepbl B PYYHOM peXMME YMnpaB/eHMA CMOCOOHbI pa3orHaTbCA A0
20 M/c.

2.2

CAMOJIETHbIE CUCTEMbI

BTopo# no nonynspHocTH, Ho He no 3ddeKTUBHOCTM TUN BINJIA — camoneTHbIN.
MpenmylecTBa AaHHOM CUCTEMbI - 60/IblIAA AA/IbHOCTb AEMCTBUSA, 60/bLuas
3Hepro3d@EeKTMBHOCTb NO CPABHEHMIO C KONTEpamM, MeHbLUas 3aBUMCMMOCTb OT
noroabl. PacctosiHWe, npoxoanmoe camoneTHbiM BINJIA npocTenwiero Knacca —
«nona 60a», B pa3bl MPEBOCXOAMT paboume AMCTaHUMM KONTEPHBIX CUCTEM.
Hepoctatkm camonetHoro BI1/IA: He06XOAMMOCTb MIOWAAKU ANA B3/eTa U
nocazKku, 6osblLuee BpeMa ANA pa3BepTbiBaHUA M MOATOTOBKM K BblNeTy, 6onee
CNI0XKHOEe yrnpaB/ieHWe U 60/bliaA TpeboBaTeNbHOCTb K MOArOTOBKE SKMMaKa.
MprMeHATCA Ana a3podOTOCHEMKM B AHEBHOE M HOYHOE BPeMSA, a MpU Ha/Mumm
HEO6XOAMMbIX HaBbIKOB 3KMNaXKa — A/ KOPPEKTMPOBKM apTUIEPUICKOrO OTHS.

Cywectsytot BIJIA, npeaHa3Ha4yeHHble AaA BbiNOJAHEHMA 3aaad POP, P3b u
o6ecneyeHns cBssn. CKOPOCTHOM AuanasoH paboTbl - oT 15 ao 30 m\c. Paboune
BbICOTbI - B 3aBUCMMOCTM OT 0OOPYyA0BaHMA M pasMepoB annaparta, HO Bcerga
npesbiwatT 300 M. O6bI4HO 3TO AmanasoH BbicoT 300 - 2000 m. CywecTByeT
HECKONIbKO  a3poAMHAMMYECKMX cxem camoneTHbix BIM/IA.  OcHoBHble
adpOJAMHAMMYECKME CXEMbI - KNAaCCUYECKaA U «NeTatollee Kpblio».
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TUMbI BNJIA

BMJIA "IETAIOLLEE KPbL/IO" "
L |

BMJIA KNACCUYECKOWM ASPOAMHAMMYECKOM CXEMBI Ty
L |
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BOPbBA C BECMMNOTHUKAMMU, NMPEAYNPEXAEHUE, BbICOTA

YacTo BO3HMKAOT BOMPOCHI O TOM, KaK onpeaennTb, paboTaeT M cemyac Haj
HalMMM NO3ULMAMM BPAXKECKUM BECMIMNOTHMK, MM 3TO NponeT Hawero BIJA,
KaK OT/IMYMUTb BECMMIOTHMK OT CMYTHMKA, KaK BooOGLLe BbiABMTb BI1JIA U Kak ero
comtb. CneupnanbHble CpeacTBa ANs 60pbObl C 6ECNMNOTHMKAMM 34eCh He GyAem
paccMaTpMBaTb, PACCKaXKEM JMLIb, KaK OTBETUTb Ha 3TOT BOMPOC GoMuam
noapasfeneHni, CTOAWMX Ha JIMHMM CTONIKHOBEHMA. OCHOBHOE BpeMs CYTOK,
Korga pabortaloT OeCcrnMIOTHMKM - YTpo M Bedep. B 310 Bpemsa
HW3KOPACMO/IOXKEHHOE COJIHUE Ob6pasyeT AJ/IMHHble TEeHW. Xopolwasa Mnoroja,
OTCYTCTBME CWU/IbHOTO BeTpa, TyMaHa, Hebosblwas 06/1a4HOCTb MM YUCTOE,
6e306/1a4HOE HEBO - >TO 6/1aronpuATHbIE YCNOBUA AN npumMeHenusa BIJIA.
CooTBeTCTBEHHO, 0C060€ BHMMaHWe Ha Hebo cneayeTt obpaliaTb UMEHHO B TaKMX
ycnosuax. B unctom Hebe BIJIA oyeHb Taxeno 3amMetTuTb. Ha ¢oHe 06/1aKkoB ero
CKPbITHOCTb 3aMeTHO najaeT. Kak npaBm/io, CHavana C/blleH 3BYK paboTbl
6ecnuNoTHMKA, a 3aTeM ero obHapyXmBalT B Hebe. Mpeayragatb HanpaB/ieHUA,
Mo KOTOPbIM CneayeT OXuaaTb NoABAEHMA 6ECNUNOTHUKOB MIU TPAEKTOPUIO X
MoNEeTOB, OYEHb CJ/IO¥KHO, 5TO 3aBMCMUT OT YPOBHA MOArOTOBKM sKMMaxken. M3
JIMYHOrO OMbiTa TaKMe npeAcCKasaHuA JenlaTb B OTHOLWEHWMM HacToALWero
NPoTMBHMKA 6eccmbicaeHHo. [loBeaeHve wux bBIJIA Henpeackasyemo M
BapbMpyeTCcA OT MOJIHOrO COGAOAEHUA MpaBMA  6e30MacHOCTM 0 MX
UrHOpMpoBaHMA. B TeMHoe BpemsA NPOTUMBHMK MPUMEHAET GECMUAOTHUKM,
060pyA0OBaHHbIE TEMNIOBU3NOHHBIMU NpUGopamu. OpMEHTUPOBOYHOE BpeEMSA,
Korga ux cneayeT oXuzaTtb - Beyep/3aKar, Nac-MMHyC 4 Yaca. B HoyHoe Bpems
CYTOK CHMMAIOLLMIM MO3MUMU BECTIMNIOTHUK HUKOTAAa HE JIETAET C BK/KOYEHHBIM
cBeTOM. Yalle ApKas To4Ka B HeGe ABNAETCA CMYTHUKOM, M NbITaTbCA COMUTL ero
6eCCMbIC/IEHHO. MHOrga MpUMMEHAEeTCA Apyras TakTMKa: JieTalowas rpynna
6eCcnMNOTHMKOB, Cpean KOTOPbIX OAMH MAET CO CBETOM, MPMB/IEKAA BHMMaHWE M
NPOBOLMPYA 06CTpesbl C MNO3UUMM, (PUKCUPYEMbIX COOTBETCTBEHHO APYrMMM,
«T€MHbIMW> 6ecnMIoTHMKaMK. Kak npasuno, BINJIA >ToW rpynnbl NeTaT Ha
pa3HbiX BbICOTaX M AOCTATOMHO OONbLUMX AMCTAHUMAX, YTO 3aTpyaHAeT
o6HapykeHue. B nobom cnydae cneayet 06bACHUTb, YTO CTpenbba HOYbIO MO
KaKoOM-TO CBETALLEMCA TOYKE — 3aHATME JOCTATOYHO 6GecnepcrneKkTMBHOoe M
HeonpaBaaHHoe. B cBeT/ioe BpeMsa CyTOK Npu 06GHapy:KeHUU 6eCnuUIoTHUKA U
NPUHATMM pelleHna O CTpesibbe No HeMy cieayeT NMoHMMATb, YTO OH MAET C
[I0CTAaTOYHO BbICOKOM CKOPOCTbIO, Ha GOJIbLLOM BbICOTE, YTO TpebyeT BHOCUTb
onepeXeHue TOYKM Nnpuuena - T.e. BbIHOCUTb TOYKY Npuuena no Kypcy NeTawero
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BOPbBA C BECMUNIOTHUKAMU, NPEAYNPEXAEHUE, BbICOTA

BMNJIA Ha BE€/IMYNHY, 3aBUCALLYIO OT TUMa M BbICOTbI LeIn, y4nTbiBaA 0CO6EHHOCTH
Balllero opyxuAa. BbicoTbl u CKOPOCTH OMnMMnCaHbl B NpeablaylemMm NyHKTE.

Mprmep: Mbl BUAUM KonTep Ha BblcoTe okoso 400 M. B pykax AK-74, HavyanbHaA
cKopocTb 825 M/c. MNpegnonaraemas CKOpOCTb KonTepa - okono 10 M/c, nyne
noHazobutca okono 0,5 cekyHAbl ANA NPeoaoNeHna AucTaHuun. OnepexkeHne
COOTBETCTBEHHO - 0K0/10 5 M, unn 10 puryp Kontepa. lNMpryem 6e3 yyeta BeTpa,
KOTOPbIA rapaHTMPOBAHHO  YXYZALIMT  BO3MOXKHOCTb MopaxeHusa  BIJIA.
B npuHumMne, 3TMX 3HaHMM NexoTe A0CTaTOYHO.
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MoneT annapaToB TAXe/iee BO3AyXa BO3MOXKEH TO/IbKO NMOTOMY, YTO BO3JyX MMeET
Maccy, OH MMEEeT MHEepPTHOCTb. Bo3ayX CONMpPOTUBASAETCSA ABMKYLIMMCS B HEM
npeameTaM. JTO COMPOTMBJ/IEHME 3aBMCMT OT MJIOTHOCTM BO3JyXa, CKOPOCTM
ABMKEHUA NpeameTa, ero hopMbl M pasmepoB. Kak okasanoch, eciv npuaatb
ABMKYLLEMYCS Tesly npaBu/bHYl0 GopMy, CKaxem, dhopMy camoneTa, TO YacTb
CU/Ibl COMPOTMB/NIEHWMA BO3JyXa MOMXET 6biTb HanpaB/ieHa BBEpX, CO3/JaBas
NOABbEMHYIO CUITY.

4.1

NOABEMHAA CUNA, KPbIJ10, MPO®UJ/Ib KPbINA

bonbwaa yactb HOAbeMHOFI CUJIbl CaMoJieTa CO34aeTCA KpbIJIOM. Y Kaxaoro
Kpblla €CTb pa3Max, XopAda, njaowaib “1 I'IpOCbW'Ib. JTU FNaBHble XapaKTEPUCTUKHU
KpblJla onpeaenAarnT ero CMOCOBHOCTM.

Pa3max Kpbljla - 3TO pacCcTosHME MO MPSMOM MEXAY ero KpaMHUMM TOYKamM,
HE3aBMCKMMO OT (DOPMbI Kpbiiia U ero CTpenoBMAHOM hopMbl. Pasmax Kpbina BIJIA
BbIGMPAETCA KOHCTPYKTOPOM KaK KOMMPOMMCC. YBE/JMYEHWE pa3maxa yJydllaeT
HecyliMe CBOMCTBA Kpblla, HO CHMXKAeT €ro MpoYHOCTb, YC/IOXKHSAET
MaHEBPEHHOCTb TAaKOro annaparta M ero TpaHCMopTUPOBKY.

PA3MAX KPbIJIA

22

ASPOAUHAMUKA

XOPAA KPbIJIA — 3TO OTPE3OK I'IPFIMOVi, YTO COEAUHAET r + 1
NEPEAHIOO U 3AAHIOKD KPOMKU MPODUNA KPbIJIA L 4

BepxHAA NoBepXHOCTb

: 3aHuM Kpam
| ', HWKHAA NOBEPXHOCTb
;HepenHMﬁKpaﬁ o
roA

®OPMbI KPbIJIA . + _,

- NPAMOYro/JibHaA

- TpaneunesnHaa

- CTpenosuiHaAa

- Tpeyro/ibHas
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Mnowaab Kpblia orpaHMYeHa KOHTYpamM Kpbiia, €C/IM CMOTPETb cBepXxy. KcTatw,
dopmMa Kpblla MMEET BaKHOE 3HAYeHWe WU BbIBUMPAETCS KOHCTPYKTOPOM B
3aBMCMMOCTM  OT  Ha3HAYeHWs  fleTatesibHoro  annapata. HambGonee
PacnpoCTpaHeHbl MNPAMOYrOJibHblE KpblbS WM TpaneumeBUAHbIE Kpbliba C
cykeHnem. CyKeHue Kpblia - 3TO OTHOLIEHME KOPHEBOM XOpAbl Kpblia (Bo3/ie
rosensaKa) MU KOHEYHOM XOpZAbl Kpblla (Ha KOHLE Kpbiaa). 15 NpSMOYro/ibHOro
KpblJia ero njiowazb paBHa NPOM3BEAEHMIO pa3Maxa Kpblia Ha ero xopJe.

®opmyna nogbeMHOM CMbI KpblJa TaKoBa, YTO BCE 3aBUCMMOCTU B HEM NpsMbIE.
To ecTb Npu yBE/IMYEHUMU MJIOWAAM Kpblaa IM60 CKOPOCTMU ABUMMKEHMA, IMOO
NNOTHOCTM BO3ZyXa HECylas CNOCOGHOCTb Kpblia yBesmymBaeTcs. Ho ecTtb eule
HeMasioBarKHaA XapakKTepMUCTMKA Kpblaia, Kak ero npodusb. Npoduam Kpblibes
aBMaMoJEeNEN, YaCTO CTAHOBALLMXCSA OCHOBOM ANnA 60eBbIX BIJ/IA, B HEKOTOPOM
CTENEeHM OT/IMYAOTCA OT NPodUNEN, NPUMEHSEMBIX B «6O/bLLIOM aBUaLMMU>. Takue
npoduan TpebyloT TOYHOro cobageHma hopmbl, 1 nNo3ToMy BIJIA € KeCTKMMU
CTEK/I0NNACTUKOBbIMM KPbIIbSIMA MMEKT JydliMe NETHbIE XapaKTEPUCTUKM, YEM
BINJ/IA OTHOCMTENbHO MAFKMX, BEYHO MOMATbIX MeHonsacToB. [lpy pemoHTe
BO3MOMHbIX NOBPEXAEHMM KpblabeB BINJ1A 3T0 cneayeT yunTbiBaTb M NbITAaTbCA
BOCCTAHOBMTb NPO(dU/Ib MOBPEXKAEHHOIO Y4aCTKa Kak MOXKHO TOYHee.

Bnarogapsa oco6or hopme npoduas Kpbiabs BO3AyX 06TEKAET BEPXHIOK YacTb
Kpblla C 60/IbLIEM CKOPOCTbIO, YEM HMMKHIOW, MO3TOMY CO3JaeTCA PasHOCTb
JlaBNIEHNNA.

PA3HMLA AABJEHUA

CMAa onopl

- AN

e’

/ >/
Yron ataku

noBbIlLEHHOE AaBNeHKE
MNOHUXXEHHOE AaB/ieHUe
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A3POANHAMUKA

MMeHHO 3Ta pa3HuLUa AaBl’IeHMﬁ CBEPXY U CHUM3Y Kpblla CO3[4a€T NOoAbeMHYI0
cnny, AepxXallylo CaMOJIeT B Bo3ayxe. ®OU3MYECKMM CMbICNT 3TOM KapTUHKK NpoCT
- pa3HuLla AaB)’IeHMl\;i, a 3HA4YUT, NOABbEMHAA CM1A 3aBUCUT OT CKOpPOCTU. Het
CKOPOCTH U CKOPOCTb HEAOCTAaTOYHa - CaMOJIET NajaeT.

Ha ceroaHsALWHWIA feHb CO3aH0 A0CTATOYHO 60/bLIOE KOJIMYECTBO KPbl/IbEBbIX
npocdunen, cUcTeEMaTM3MPOBaHHbIX B CMELMasIbHbIX aTt/iacax C YKasaHuMeM
ad3pOAMHAMMYECKUX  XApPaKTEPUCTMK M OCOBGEHHOCTEWM,  MOJYYEHHbIX
3KCNEepUMEHTaNIbHBIM MyTEM, BO BPEMSA MPOAYBKM B a3poAMHAMMYECKOM Tpybe.
KoHcTpyKTOpbl Npu npoektupoBaHun BI1JIA BbiGMpaT npodwuib Kpblna B
COOTBETCTBMM C Ha3HaYeHWEeM JieTaTeNIbHOro annapara. Takxe 6o0/bloe
3HayeHue ana napameTpos bBIJ1A nMmeeT yaanHeHue Kpbina.

YA/MHEHUE KPbIJTA 4.2
MpY NPOYMX PaBHbIX YC/IOBUAX JIyUlUME HECYLME CBOMCTBA MMEET KpbiNo C
60/IbLIMM YAJIMHEHUEM. YASIMHEHME KpPblJla - 3TO OTHOLLEHME pa3mMaxa Kpblia K
€ro cpefiHen xopae.

r oA

PACHET YANMHEHUA +

L 4
]
9000 MM T\
I/ 1 l [
I -
9000/1500=6 3
Npognexue 8
Kpbinia - 6 /| o
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V
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BMNJIA ¢ He6oMbLUMM PaaMyCOM AEMCTBMA OBbIYHO MMEIT YAJIMHEHME Kpbl/ia
okono 10 (BMNJIA «Mapa~», r. XapbkoB), a Kpbiiba BI1/IA ganbHero paauyca
JNENCTBUA MOTYT MMETb YanuHeHne ao 19 (MQ-1D Predator, r. CaH-/Auero). Kpbino
60/1bLIOr0  YA/IMHEHMA MNO3BONAET TPaTMTb MEHbLUE 3SHEeprMu Ha nonet, a
cnefoBaTesibHO, fIeTaTh Aasiblle U JoJblle, TO eCTb CAMOJIET C TaKMM KPbIJIOM
061ajaeT BbICOKMM a3pOANHAMUYECKMM KauyeCTBOM.

4.3

ASPOANHAMMNYECKOE KAYECTBO

Mpowe roBops, aspoavHaMMYECKoe KayeCcTBO -3TO PAaCcCTOAHWE, KOTOpoe MOXeT
nposieTeTb NeTaTeNbHbIM annapaTt ¢ HEKOTOPOW BbICOTbI B LUTU/Ib C BbIK/IOYEHHbBIM
ABuraTenem (ecam oH BoobLle ecTb). Hanpumep, Ha naaHepe KavyecTBO 0ObIYHO
okono 30, a Ha genbtannaHe — 10). To ecTb C BbICOTbl B 1 KUJIOMETP CMOPTMBHbIN
NnaaHep CMOXKeT NposieTeTb B MAea/IbHbIX YCIOBMAX NpUGn3NTenbHo 30 KM, a
aenbtannaH — 10.

PACYET ASPOAUHAMUYECKOIO KAHYECTBA

- AspoguHaMuyeckoe KayecTtso - 16

-

1kM 16 KM

Onepatopbl  BIMJIA - npodeccrMoHanbl, OHM 3HAKT, 4YTO 06oO/see TOYHO
a3poAMHAMMYECKOE KAyecTBO OMNpeAenseTcs KaK OTHOWEHWE NOABEMHOM CMJbl
camosieta K ero 1060B0My COnpoTuBaeHMI0. Npu He6pexHOM OTHOWeEHMKU K BITJIA
ero n1060Boe COMNPOTMBIIEHNE MOXET 3HAYMUTESIbHO BO3pacTH, YTO O3HA4vaeT
yXyAWeEHME a3pPOAMHAMMYECKOr0 KayecTBa. HepswmBble HaKNEMKU-LEKONM,
Kpasa pa3BeBalolerocA B MOTOKe BO34yxa CKoTya, GPS-Tpekepbl, npocTo
MPUMOTAHHbIE JIEHTOM CHapYXM K CaMOJIETY, COKpALLAlT NyTb, KOTOPbIM MOXET
nponTn BMNJIA.

JTO MOXET NPUBECTM K HENPUATHOMY CIOPNpM3Y A/ SKMMaxKa M HEOBGXOAMMOCTH
06BACHATb KOMAHAO0BaHMIO, MOYEMY GECMUIOTHMK «HE [AOTAHYN» A0 CBOMX
MO3MLMM, a ynas Ha 3aHATYI0 NPOTUBHUKOM TEPPUTOPUIO.
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A3POANHAMUKA

Mocne Kaxaon NocaikKu Heo6X0AMMO He TO/IbKO TLaTesIbHO ocMaTpmBaThb BIJ1A
Ha NpeAMET BO3MOKHbIX MOBPEXAEHUM, HO M OYMLLATb €ro OT 3arps3HEHMM.
Hanpumep, npu nocagke B co3peBatoLLyto nieHuuy Kopnyc bI1J/IA nokpbiBaeTca
JMNKMM COKOM, MblJIbLOM U Ky3HEYMKaMM. Mo3ToMy 06s3aTeslbHO B fLUMKE
TEXHMKM JOJIKEH 6bITb 60/IbLLIONM NAKET BAAKHbBIX M CYXMX CandeTok.

LEHTPOBKA 4.4
LleHTpoBKa camoneTa - 3TO Ppacno/ioXXeHMe LeHTpa TAXEeCTM camoseTa
OTHOCMTENIbHO XOpAbl Kpblna. Bcs Harpyska Ha bBIJIA  pomkHa 6biTb
pacrnonoXeHa TakMM 06pa3oMm, YTOObI LLEHTPOBKA He BbiIXoAuNa M3 AuanasoHa
AONYCTMMbIX LLEHTPOBOK AJ11 KOHKPETHOro IeTaTeIbHOro annapata. JuanasoH
LIeHTPOBOK AJ151 CAMOJIETOB K/JlacCHMYeCKoM cxembl - oT 25 ao 35% CAX. CAX - aTo
CpeAHAA aspoavHaMMuyecKas xopaas KpblibA. Ana NpAMOYro/lbHOrO Kpblia OHa M
ABNAETCS XOPA0M, AN KPbIIbEB CNIOKHOM POPMbI €€ HAXOAAT PACYETHBIM NYTEM.

r A

CXEMA CAX . + _,
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MpousBoamTenm BIMJIA  06blMHO Ans  yA06CTBA  3SKMMNAXKeEM  YKasbiBaloT
MECTOPaCMO/IOKEHHUE LEHTPA TAKECTH, Yalle MUIIMMETPOB OT NepesHEN KPOMKM
KpblJla, a camble MNPOABUHYTbIE — HAHOCAT Ha KPblI0 OTMETKU JMana3oHa
LEHTPOBOK. MMOAHATbIM Ha KOHYMKaX nNasibLEeB, MOCTAB/IEHHbIX HA OTMETKM
LUEeHTPOBKKU, BIJIA pomkeH HaxoAuTbCA B COCTOAHMM  6Ge3pas/IMYHOro
paBHoBecHA. poBepATb LLEHTPOBKY HEOOXOAMMO 06A3aTe/IbHO Nepes, KaxabiM
B3/1eTOM. Hanpumep, HETOYHOCTb YCTAHOBKM aKKYMYJATOPa MOXET 3HauMTesibHO
U3MEHUTb LLEHTPOBKY. JTO NPMBEAET /MO0 K NOBbILLEHHbIM NOTEPAM SHEPIMM Ha
cTtabunusaumio bIMJIA B nonete, nM60 faxe K HEMEANEHHOM aBapMM Ha B3fieTe.

4.5

YCTOMYMBOCTb CAMOJIETA

B atmMocdepe nocToAHHO YTO-TO NPOUCXOAMT — BO3AYLUHbIE MOTOKU ABMXKYTCA NO
pa3HbIM HanpaB/EHUAM MO FOPM30OHTANIU, MX BCTPEYAOT BEPTUKA/IbHbIE BETPbI
pa3HoM CW/bl M HanNpaBJEHHOCTH, B pe3y/ibTaTe 06pa3ylTCs BUXPM, HA KOTOpble
B/IMAIOT MOTOKM BO3Jyxa, Orubarwolme CKAagkM penbeda MeCcTHOCTU. YToObI
HaZeXXHO nposieTeTb Yepes BeCb 3TOT UMPK, BIJIA gonxkeH obnagate 3anacom
YCTOMUYMBOCTU. YCTOMUMBOCTb XapaKTepusyeT crnocobHocTb BIMJ/IA coxpaHATb
3aJlaHHbIM peXMM noneta 6e3 BMellaTeNbCTBa OnepaTtopa MM aBTOMM/IOTA.
Koraa 3amac ycToM4MBOCTM JleTaTeNbHOrO annapata HeAoCTaTOuYeH, 4acTo
NPUXOAUTCA BMELUMBATLCA B YnpaB/ieHMEe. DJIepOHaMM, PYJIAMM BbICOTbl M
HanpaB/ieHUA KOMMEHCMPOBaTb OTKJIOHEHME CamoJsieTa, YTO Bbi3blBaeT
NOBbILLEHHbIE MOTEPU SHEPIrMM M COKpallaeT AasibHOCTb noneta. Ecam 3anac
YCTOMYMBOCTU M36bITOYHDLIM, TO BM/IA MaHeBpUpYeT C 3aTpPyAHEHMAMM, YCIOXKHSAS
KM3Hb onepaTtopa. Mo3TOMy KOMMPOMMCCHbIM 3anac YCTOMYMBOCTM BbIGMPAETCA
KOHCTPYKTOPOM MpH pa3paboTKe sieTaTe/IbHoro annapara.

O6uwas ctomMkocTb BIMJIA cOCTOMT M3 NPOAO/IbHOM, MONEPEYHOM M KypCOBOM
CTOMKOCTM.
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NMPOA0/IbHAA YCTOMYMBOCTb OBECNEYUBAETCA PABOTOM rLo
CTABUJIU3ATOPA L
noagbeMHaA Cuia
TAra BUHTaA '_a_‘ﬁ I:I \/l:'L
————| 1=
2
paboTta ctabuamsaTtopa
BeC
NMOMEPEYHAS YCTOMYMBOCTb OBECMEYMBAETCA r
V-OBPA3HOCTbIO KPbIJIA LoJ
KYPCOBAS YCTOMYMBOCTb OBECMEYMBAETCS PABOTOM rLo
BEPTMKAJIbHOIO OMEPEHMUA Ly
60KOBOM
BeTep
pa6ota
Knna
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Bce ycnnna no obecneyeHumto YCTOI\;NMBOCTM NieTaTe/IbHOro annaparta CBOAATCA K
COYeTaHMI0 LEeHTpa AaBNIEHMA N €ro UEeHTpa TAXKECTH. LleHTp JaB/IEHNA CaMo1IeTa
- 3TO TOYKa NpUMEHEeHNA CyMMbl BCEX a3pOaMHAMUYECKUX CUN, AeﬁCTBleU.lMX Ha
camonert. [pu JI060M OTK/IOHEHUM UeHTpa AaB/1€HNA OT LUEeHTpa NpUTAXKEHUA
CaMOJ1ET Ha4YMHAET BpallaTbCA BOKPYr LeHTpa NpUTAXEHUNA, U 3Ta 0CO6EHHOCTb
MCnoJsiblyeTca AnAa ynpasseHUA NETALLMM CaMOJIETOM. naBHoe - nepemMecTmnTb
UEeHTPp AaBN1€HUA B HYXHYIO CTOPOHY U Ha HYXXHYIK BEIMYMHY. Aﬂﬂ 3TOro camonet
MMeET ynpaBaAalolWwme noBepXHOCTU: PY/ib HanpaB/1€HUA, PYib BbICOTbl, 3/1€POHbI.
MNpu OTKNOHEHWUMU nto6oro pyna UeHTp AaBJ/IEHMA nepemellaeTca U CaMoseTt
M3MEHAET CBOE NOJIOXKEHME B BO34yXe.

4.6

ASPOAUHAMMNYECKME PYJIU CAMOJIETA

Kpome yKasaHHbIX a3poAMHAMMYECKMX YNPaBAAILWMX MOBEPXHOCTEM HA MHOMMUX
BINJ1A ycTaHaB/IMBaAOTCA 3aKPbIJIKK. 3aKPbIJIKU UCNOb3YIOTCA ANA YMEHbLIEHMA
NocaZo4HOM CKOPOCTU NeTaTesIbHOro annaparta.

ASPOAUHAMMYECKHUE PY/IU CAMOJIETA

3NepoH Pynb HanpaBAeHUA ﬁ
pYy/ib BbICOTbI /
& T~ /

3aKpblJIOK /
~ >‘v\

PY/ib BbICOTbI ﬁé? . 3/1€pOoH
M3MEHSET TaHrax \ 7 — 3aKpbioK  M3MeHseT
S<-2/1epoH KpeH

Py/ib Hanpas/ieHuUs
M3MEHSET KypC
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TATOBOOPYXKEHHOCTb

4.7

TAroBOOPYKEHHOCTb CamoJieTa — 3TO OTHOLIEHME Pa3BMBAEMOM CUJIOBOM
YCTaHOBKOM TAMM K Becy camosieta. To ecTb, €C/IM TAra BUMHTA paBHa 2 Kr,
B3/1eTHbIM Bec BIJIA — 2 Kr, TO TAroBOOPYKEHHOCTb Takoro camonera — 1.
CoBpeMeHHbIe MOLLHbIE 3/IEKTPOABUIaTENIM M aKKYMYIATOPbI JIETKO NO3BONAIOT
noJlyyaTb SHEProBOOPYKEHHOCTb BINJ1A 6osiee 1, TO eCTb TaKOM CaMOJIET MOXKET
B3/IeTaTb BEPTMKA/IbHO, KaK pakeTa. Ho nMpuMeHeHWe UYpe3MepHO MOLLHBbIX
CMNOBbIX YCTAHOBOK Ha BINJIA HelenecoobpasHo Npexae BCEro C 3KOHOMMYECKOM
TOYKM 3peHmA. Kaxabli FfpaMM TATM BO3AYLIHOTO BUHTA CTOMT AEHEr.

BO3AYLUIHbIA BUHT

4.8

Bo3ayLHbIM BUHT CO34aeT TArY Mo NPUHUMNY, YTO M KPbIJIO — NOABEMHYIO CUITY.
Mpoduab nonacTm BUHTa NOXOX Ha NpodM/ib KpblJia, a BEIMYMHA BUHTOBOM TAMM
3aBMCMHT OT JMaMeTpa BMHTA, Wara, CKOPOCTU BpaLLeHWUs M NJIOTHOCTM BO3AyXa.

Mpodunn nonacter BUHTOB 3aBUCAT OT Asuratens. BuHTbl ana [ABC Tonuwe,
NMOTOMY YTO OHM MCMbITHIBAIOT 3HAYMTE/IbHbIE YAapHble Harpysku. Ana ogHo-,
ABYXUMIMHAPOBbIX ABUraTesiel BHYTPEHHEro CropaHus XapakTepHa 60/bluas
HepaBHOMEPHOCTb BpalleHus. MNoatomy /JB3Hble BMHTbI Yalle BCEro AepeBSHHbIE
— [EepeBO He MNOABEPXKEHO YTOMUTE/bHbIM pa3pylleHMAaM. TOHKMEe npoduam
BMHTOB /19 3/IeKTpPoABUraTesier no3BossT 6onee 3hdheKTUBHO peanm3oBaTtb
BO3MOXHOCTM 3N1EKTPONpMBOAa: MJABHOCTb XOAa, BbICOKYID CKOPOCTb BpalleHus,
BbICOKYIO MOLLHOCTb. lpUMeHeHMe CKnaAHbIX NAacTMKOBbIX BUHTOB MO3BOSIAET
3HAYMTE/IbHO CHM3UTb CONPOTUB/IEHUE MOJIETA NPMU OCTAHOBIEHHOM ABUrartesne.

WU nepeBaHHble, M MNACTMKOBbIE BUHTbI OIMHAKOBO OMACHbI A1 HEAKKYPATHbIX
OMEepaTopoB M HAHOCAT TAXe/ble paHeHus. JlonacTu CKIAZHOMo BMHTA CTAHOBATCS
B paboyee NnoJoKeHMe Noj AeMCTBMEM LIEHTPOBEXHOM CMIbI, a CKNaZbIBalOTCA
Ha’KMMOM BCTPEYHOro NMOTOKa BO3AyXa.

31




| YACTb

JIONACTU CKNAAHOIO BUHTA

/MameTp BO3AYLIHOIO BMHTA - 3TO AMAMETP OKPYKHOCTU, 06pasytoLieica npu
BpaLLlEHMU. BUHTbI GONbLLETO AMAMETPA MEHbLUE LIYMAT, CHUXKAsA 3aMETHOCTb
BINJIA.

LLlar BMHTA - 3TO MyTb BAO/Ib OCK BPALLEHWUSA, KOTOPbIA BUHT MPOLLEN 33 OAMH
060pOT, eC/IM Gbl €r0 BKPYYMBA/IM B TBEPAYIO CPeay.

A3POANHAMUKA

MakcumanbHas 4acToTa BpalleHMs BO3AYLIHOMO BMHTA JAOJ/IKHA 6blTb TaKOM,
4TO6bl CKOPOCTb KOHYMKOB JionacTeM He npeBsbiwana 280 m/cek. Ha 6onbluen
CKOPOCTM HAYMHAIOTCA OTpMUUATe/IbHble ABNEHMA, Bbi3BaHHbIE NPUOGIMKEHMEM
CKOPOCTM KOHLIA JI0NacTU K CKOPOCTU 3BYKaA, YTO MPUBOAUT K PE3KOMY NaJeHMIo
KMNA suHTa.

MN3mMeHeHMe NNOTHOCTM BO34yXa, CBA3AHHOE C M3MEHEHWEM NOroAbl M Ce30Ha,
MoxeT gocturatb 20%. To eCTb TAra BUHTa B HEGAaronpUATHBIX YCJ0BUAX MOXET
3HAYMTE/IbHO CHMXKATbCA. DTO CAeAyeT yUMTbiBaTh, 0COGEHHO Ha B3neTe bI1/1A.
HeKoTopble Npou3BOAUTENN PEKOMEHAYIOT CE30HHYI0 CMEHY BO3JYLIHbIX BMHTOB
- 31Ma-NieTo.

CXEMbl KOMITOHOBKU 1A, NPEUMYILLEECTBA, HEJOCTATKH
KAXK/0U CXEMbI

4.9

N3 BCero pasHoo6pasna aspoAMHaMUYECKMX CXEM €CTb HECKOJIbKO OCHOBHbIX,
Hanbonee nonynsapHbix Ana BIJIA: Knaccnyeckaa cxemMa C TAHYLWMM BUHTOM,
KJlaccuyecKaa cxema C TOJIKAKLWMM BUHTOM, NeTalollee KpblJio C TOJIKAIOLWMM
BMHTOM, JIeTaloLLee KPbIJIO C TAHYLIMM BUHTOM.

KNTACCMYECKAA CXEMA C TAHYLWIMM BUHTOM
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A3POANHAMUKA

"+ | KNACCMYECKAS CXEMA C TOJIKAKOLLMM BUHTOM
L _l

"+ | NETAIOLLEE KPbIJIO C TOJIKAKOLLMM BUHTOM

L _l
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JIETAIOLLEE KPbI/I0 C TAHYLLMM BUHTOM "4
L _l
e -
b\
_ >
XAPAKTEPHBIE OCOBEHHOCTM CXEMA /1A 4.10

JleTalolme Kpbilbsi MO CPAaBHEHMIO C  K/IACCMYECKOM CxXeMon 6onee
TEXHONIOMMYHbI,  MpolWe  TPaHCMOPTUPYIKOTCA,  MEHblle  MOABEPKEHDI
NOBPEXAEHUAM NPU HEaKKypaTHbIX nocagkax. Ho sKoHOMMA Ha rosensaxe m
XBOCTOBOM OMEpPEHMM NPUBOAMT K TOMY, UTO JieTallWpe Kpbliba MeHee
CTabu/ibHbl MO TaHraXy M KYpCy — CKa3blBaeTCA Masoe Niaeyo ynpasislowmx
NOBEPXHOCTEN NO LIEHTPY TAXKECTM JieTaTesIbHOro annapara. Jletawulee Kpbiio Ha
CTapTe He yJacTCs MEeTHYTb, Kak BIJIA KnaccMyecKom cxembl, NO3TOMY ANS
HaZleXKHOro cTapTa TpebyeTcs 60/1ee MOLLHBIM MOTOP.

BMN/IA Knaccuyeckom Cxembl, XOTb M TPEBYIOT GOJbLUEN AKKYPATHOCTM MpU
TPaHCNOPTUPOBKE, HO [JAEMOHCTPMPYIOT JydllMe roJieTHble KavecTBa M
CTabU/IbHOCTb B MOJIETE - 3TO BAXXHO AN HOPMA/IbHOM PaboTbl ONTMKK. TAHYLIMM
BUHT MMEET 60/Iblle NPEMMYLLECTB, YEM TONIKaTe/IbHbIM — OH HE HAXO0AMTCS B
A3pPOAMHAMMYECKOM TEHM, KaK TOJNKaloWMM, M CO3JAeT AOMNOJHUTEIbHOE
064yBaHMe KpblNa, yayyllas HecyLime CBOMCTBA M CTOMKOCTD.
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UTOI'M1

36

M3N0KEHHBIM B 3TOM KYpCE MMHMMYM 3HAHWM MO aspoAMHAMMKE — JWLLb
OCHOBa, Ha KoTopol onepaTop BI1J/IA fo/1KeH camoCToATENIbHO CTPOUTbL CBOIO
CUCTEMY MOHMMAaHMA MPOUCXOAAWMX C annapaToM B MoJieTe MNPOLECCOoB.
BonbLue 3HaHUIM — XOPOLUMX M pasHbIX! 3TO NO3BOJIUT OMbITHOM ONEpPaTopy Cy
BbICOKOM [JOCTOBEPHOCTbIO MPOrHO3MPOBaTb BO3MOMHOCTb  YCMELIHOro
CoBeplUeHMs noseTa, NpPaBM/IbHO CMJ/IAHUMPOBAB €ro U BbiGpaB BpeMs M
yC/I0BMSA Bbl/IETA.

PAANO, NPUHLMIMBI PABOTbI P3Bb,

PAANOBE3OMNACHOCTb, METEO- U A3POJIOTUA

YACTDb
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CBA3b C Ha3eMHoOM CTaHUMM C 6eCrnmIOTHUKOM ocyulecTenAaeTcAa C NnomMoLlbto
paamno, nosTomy cnegyeTt paCCMOTpPETb CbM3VIKy npouecca 6onee I'IOﬂ,p06HO, HO He
an6eraﬂ K BbICOKMM MaTEPHAM.

1.1 MPUEMHDBIE U NEPEAATO4HDbIE YCTPOUCTBA HA BOPTY BINJA
PaccmoTprM paguonepeaaTtoyHble CUCTEMbI, YCTaHOBAEHHbIe Ha BI1/1A.

r A

L+ _, MoAY/lb GPS-HABUTALUUU

-‘\‘C-

Mo cywiecTBy, MOAY/Ib ABNAETCA NPUEMHUKOM GPS-CUrHana ¢ KasbKy/IATOPOM,
yCTaHaB/MBAETCA Mojasblie OT 060pyAOBaHMA, CO3JAIOLEr0 INEKTPOMArHUTHbIE
nomexu. Moaysib Heob6XxoAMM ANA OPUEHTMPOBKM B NPOCTPaHCTBE, ANA
onpegenenua pacnonoxeHusa BIJIA. B Mupe cyliecTByeT HEeCKONbKO CUCTEM
CNYTHUKOBOM HaBWraumm, a MMEHHO: amepuKkaHckaa - GPS, eBponeickas -
Galileo, poccuickas - TJIOHACC, Kutamckas - bengoy. PasHuubl ans
nonb30BaTeNs MPaKTUYECKM HMKAKOM. Bce, 4To HeobxoamMmo 3HaTb o GPS B
K/loYe HaBurauuu, - 4Yem O60/blie CNYTHAKOB OH BMAWUT, TEM TOYHee
MoACYMTbIBAET CBOK MO3MUMIO. ECTb NpuMemHuKM, paboTarolme C 0AHOM Uan
HECKO/IbKUMM CUCTEMAMM, OMUCAHHbIMKU Bbllwe. pUeMHMKKU, paboTalowme C
HECKO/IbKUMM CUCTEMaMM, BMAAT OOJiblLee KOJIMYECTBO CNYTHUKOB U MeHee
CKNOHHbI K GPS-cnyduHry - metoay P3b. lMpu cnyduHre craHuma P36 raywmr
CUrHabl CNYTHUKOB U 3aMEHAET UX CBOMMM - (PaNbLUMBBIMM.
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PAANO

MOJEM TEJIEMETPUU

Mogem TenemeTpum - NPUEMHOE YCTPOMCTBO, NpeAHa3HAYeHHOe A1 06MeHa
UHOPMALIMEN MeXAY Ha3eMHOM cTaHumer u BIMJIA. OT Ha3eMHOM CTaHLUMM OH
nocbllaeT KOMaHAbl K MCMNOAHEHUIo, oT BIJIA — npuMHMMaeT Ha Ha3eMHyH
CTaHUMIO MWHdOpMaLMIo, MoJlyYaeMylo M3 AaTYMKOB (Hampumep, CKOPOCTb,
notpebaeHue TOKa, HanpsXeHue, NonoxeHuWe B npocTpaHcTBe. O6bIYHO ABNAETCA
OCHOBHbIM KaHanoMm ynpassieHua BI1J1A).
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BUAEOMEPEAATHYHK

40

BuaeonepeaatumMk — 3TO YCTPOMCTBO, KOTOPOE MEPEAAET Ha HA3EMHYI CTaHLMIO
nsobpaxkeHne kamepbl BMJIA. ABnseTca cambiM 3aMeTHbIM YCTPOMCTBOM Ha 60pTY
BMJIA, noatoMy 6€3 HEeO6XOAMMOCTU BKKOYATb €ro He CTOMT (3TO KacaeTcA
ToNbKO Tex BIJ/IA, KoTopble XpaHAT doTorpadumn Ha 60pTy), COBNAAA PEXUM
paaMoMonyaHMA. TaKoM peXMM YMEHbLIAET BO3MOXKHOCTb MPUMEHEHUS
NPOTMBHMKOM cpeacTs PIb.

PAANO

NMPUEMHUK AMNMAPATYPbI YNPABJIEHUA

3TO YCTPOMCTBO NpeaHasHavyeHo Ans cBssu BIJIA ¢ nynbToM ynpaBneHus, Kak
NpaBmI0, 3TOT KaHa/l MMeeT HeGO/bLUYI0 Aa/IbHOCTb - A0 2 KM U MCMOob3yeTcA
TONbKO A4S BbINOJIHEHWMA B3sieTa M nocagku. Ectb BIJIA ¢ TakuM KaHaiom
ZanbHero aencTema (annapatypa Dragon Link).

MHoraa BMJIA ocHawaTt cucteMort GPS-TpekmHra ans noucka notepsBLIMXcA
6opToB. Ha caMoM gene, 3ta cucTema ABNAeTCA rmbpmnaoM MobuabHoro TenedoHa
n GPS-moayna. GPS-Tpekep coobuaeT cBom KoopamHatel CMC no 3anpocy ¢
MOGUNBLHOrO TenedoHa.
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1.2 MNONAPU3ALIA
" i
\F. L F

MonAapmsauma - 3TO HanpaB/JEHHOCTb BEKTOPA /IEKTPMYECKOM COCTaBAAIOLLEMN

3}'|eKTpOMarHMTHOI\/’1 BOJIHbI B MPOCTPpaHCTBE. Paznnyaror BEPTHUKaAJIbHYHO,

FOPU3OHTA/IbHYIO M KPYTOBYIO MONAPU3ALMIO.
r A .
|_+ j HAMPABJIEHUE PACNPOCTPAHEHUA SNIEKTPOMATHUTHOWU BOJIHbI
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BEpTUKaNbHas ropM30oHTa IbHas Kpyrosas
nonspusaums nonspusaums nonspusaums

A Tenepb TO e camoe, HO npoule. Y pagvoBOSIH €CTb CBOMCTBO, KOTOpoe
Ha3bIBAETCA MNONAPU3ALMSA, M 3aBUCUT OHO OT aHTEHHbI, KOTopas ee AaeT. To ecTb
BEpPTUKa/IbHO Pacno/ioKeHHas aHTEHHA JacT BEPTHMKa/bHYH NOAAPU3aLMI0
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PAAMO 1

CUrHana, a ropM3oHTa/IbHaA - FOPU30HTA/IbHYI0. AN1s o6ecneyeHus yCToMYMBOM
CBA3M HEO6XOAUMO, 4TOGbl MpMEMHas M nepejawlyas aHTEHHa 6blan
YCTaAHOB/IEHbI B OAHOM M/IOCKOCTH. Ha HEGOMbLUMX AMCTAHUMAX 3TOT 3(PDEKT He
3aMeTeH, HO TOJIbKO C POCTOM Aa/IbHOCTM MHTEHCMBHOCTb M3/yYeHMs najaerT,
KayeCTBO CBA3U CTPEMMUTE/IbHO Xy LLaeTcs.

UCNOJIb3YEMBIE YACTOTbl TENEMETPWUN, BUAEO, GPS 1.3

BMAA, ucnonb3yembie Ha CEroAHALHUM A€Hb, COCTOAT M3 CTAaHAAPTHbIX MOAYNEN,
paboTalLwmMX Ha CTaHAAPTHbIX YacToTax.

TenemeTpua vawle Bcero paboTtaeT Ha yacToTax 433 MI'y, pexxe 915 My, ewe
pexe 865. EcTb Mogyu TeneMeTpuu, paboTarLme Ha vyactotax 2.4 n 5.8 [Tw,.

BuaeonepeaatumK, Kak npaBuio, pabotaeT B gManasoHax 1.2 [Tu, 5.8 Ty, pexe
2.4 TTu. MHorga Mmoaem TenemeTpum 1 Buaeonepesayn 06beMHAT B O4HO
YCTPOWMCTBO, paboTatoLee Ha BbICOKMX YacToTax (2.4 1 5.8 ITw).

MynbT ynpaBneuus - 2.4 Iu, 433 MIy.

GPS (Bce cucTeMbl) paboTatoT Ha vactotax 1.1 - 1.6 [Tu.

MOMEXH, AHOMAJIUU 1.4

PacnpocTpaHeHMe pagMocUrHasa CMAbHO 3aBMCMT OT nomex. [omexamum
CUYMTAIOTCA NPUPOAHBbIE U UCKYCCTBEHHblE Gapbepbl, a TaKXe BCEBO3MOXHble
3NEeKTPOMArHUTHbIE NOAA M U3NIyYeHMA, BAMAIOLLME HA NPOXOXAEHUE CMrHana ot
nepesaTyMka K NpMeMHMKY. J1lo60i 06BEKT MEXAY aHTEHHOM HA3eMHOWM CTaHLMM
u BMA aBnsetca nomexon. OT MaTepuana 06beKTa M ero pasmepa 3aBMCHT
YPOBEHb BO3JEMCTBMA pagvocurHana. JepeBo BAMAET cnabo, KMpNuUY CU/bHee,
MeTasIN U KeNe306eTOoH - COBEPLUEHHO HEMpPOHWULAEMbI AN PaAMOCHIHaNA.

43




I YACTb

MauTbl 3neKTpoonop U Jaxe ceTKa-pabuua MOryT BHE3AMHO HENPUATHO YAMBUTb
3kmnax BIMJIA. Take Ha CMrHan BAMSAET pagMoo6CTaHOBKA B pPaloHe NosieToB
(T.€. MHTEHCMBHOCTb MCMONb30BaHMA 3PMpa Ha 6/IM3KMX YacTOTax) M BO3MOXHblE
nomexu, co3jaBaeMble Ha 6oOpTy, HampuMmep, OT CEPBOMOTOPOB, YMPaBAALMX
BI/IA. Kpome TOro, OrpoMHoe BJ/IMAHME OKa3blBAlOT MNPUPOAHbIE U/
MCKYCCTBEHHbIE aHOMaJIMM — TEPPUKOHbBI UJIM OTBaJIbl C BbICOKMM COAEPKaHMEM
MeTaNIMYecKnx npumecen. HeogHOKpaTHO 3ameyanocb 3TO BAMAHUE, 06BACHUTD
€ero npupoay J0BOJIbHO CJ/IOXHO, MpejcKasaTb aHOMaJIMI0 TOXe HenpocTo,
06bI4HO MOATBEPXKAANIOCh SKCMEPUMEHTA/IbHbIM MYTEM, M MNPUHUMAIOCL BO
BHMMaHMWe Nnpu nNaHMpOBaHMM NOCIEAYIOWMX NONETOB.

1.5

BJIAXXHOCTb

Takke 60/bLLOE B/MAHUE HA PAacNpOCTPAHEHWE CUMHAJIA OKa3biBAET BJIAXKHOCTb
BO3JyXa. Yem Bbille B/IAXKHOCTb, TEM XYK€ KAyeCTBO CBA3M, COOTBETCTBEHHO
MEeHbLLIE paauycC AeMCTBUA KommieKca. Mac K 3ToMy HE06X0AMMO YYMTbIBaTb,
YTO C U3MEHEHMEM BJIAXXHOCTM MOMEXM, PaHEE He BAMABLUME Ha Aa/IbHOCTb,
M3MEHAIOT CBOM CBOMCTBa. K nMpuMepy, HEBbICOKas «3e/IeHKa», KOTopas He
co3zaBasia Npo6aemM B Cyxylo Morogy, nociae JoXAA CTAHOBMTCA CEpPbe3HbIM
NPenATCTBMEM A8 MPOXOXKAEHUA PaAMOCUrHaNa.

1.6

NEC, NPABUJIA CBA3U B JIECY
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Jlec, no cyTu, NpenaTcTByeT paMOBOJIHAM YKe cam No cebe. B pasHbIX yCnoBMAX
BIAXKHOCTM M TeMNepaTypbl IECHOW MAcCMB MOXET KaK Moriowatb paanoBOJiHbl,
TaK M OTpaXkaTb MX. YC/I0BMSA pacnpoCTpaHEHUsA PaIMOBOJIH HEOAHOPOAHbI.

MosToMy cneayeT usberatb pasMeLLEeHMA HA3EMHOM CTaHUMM JaXKe Ha OnyLUKe.
MUnu 6bITb FOTOBbIM K TOMY, YTO KaueCTBO M AaNIbHOCTb CBA3M 6yAyT 3HAUMTEIbHO
OT/IMYaTbCA OT MNpMBbIYHLIX. B MAeane HaseMHas CTaHUMA JO/IKHA 6biTb
pacro/oXeHa TakMM 06pa3oM, YTO6bI IEC, IECOMOJIOCHI MM JaKe KYCTApHUKM He
AB/IANIMCb NPEMATCTBUEM Ha MYTU NPOXOXKAEHMA PAAMOBOJH.

PAANO

OTPAXEHHbIX CUrHA/, UCMOJIb30BAHME BOAHbIX
MOMEX, BETOHA, METANINA, YCUNIEHUE CUTHAJIA

1.7

3Hasa 0COGEHHOCTU PacnpOCTPaHEHWUSA PaAMOBOJIH, MOXHO WMCMOJIb30BaTb MOMEXM
B KayecTBe oOTpaxaTena CuMrHana, TEM CaMbiM YBE/IMYMBAA AaJIbHOCTb.
DKCNepUMEHTA/IbHO MOAMEYEHO, 4TO BoZa (03epo, peKa), HaxoAAwaacA Mexay
BMNJIA 1 HaseMHOM CTaHUMEM NPU HWU3KOM BAAKHOCTM BO3AyXa, OTpaKaeTt
PaZMoBOJIHbI, TEM CaMblM YBEIMYMBaA pabouyto ganbHocTb BIJIA. OaHako npu
BbICOKOM BNTAYKHOCTU MM TYMAHE Haz BoAoM >(b(eKT OKasblBaeTCA 06PATHbIM U
ropasgo 6osee CUAbHbIM. TakXKe MHoraa 6oiBaeT >PHEeKTUBHO NO3aaM aHTEHHOrO
KOMIN/IeKCa Ha3eMHOM CTaHUMM pPasMeCTUTb JIMCT MeTasna (Kycok npodHactuna,
KPOBE/IbHOTO ’Kejie3a) MM CaMy HA3eMHYK CTaHUMIO CTaBUTb Ha (hoHe
METaJI/IMYECKOro NPEnATCTBUA, UCMO/b3YS OTPAXKEHHbIM OT SKpaHa CUrHasl.
MHorga B KavecTBe »sKpaHa MNPUXOAMIOCH MCMOJIb30BaTb CBOK MJACTMHY
OpoHexuneTa. DKMNaxy 6ecnuiIoTHMKA HEOOXOAMMO YYMTbIBaTb M MaKCMMaJsIbHO
MCNoNb30BaTb B CBOMX MHTepecax »>(ddeKTbl, KOTOpble MNPEnATCTBYOT
pacnpoCTpaHEHUIO PaAMOCUIHaNa.

AHTEHHbI

1.8

B cTaHumax BMJIA yalle BCero MCnonb3ytoT YeTblpe TUMNA aHTEHH: LUTbIPEBOM,
BOJIHOBOM KaHaJl, NaTy U KneBep.

IUTbIPEBAA AHTEHHA
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PAAMO 1
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EcTb HEKOTOpblE Apyrue TuMbl U CXEMbI, HO MO NPMHLMIY PaboTbl OHU
aHaJIorMYHbl. LL|Tprb U Kneeep M3ny4valoT BO BCE CTOPOHbl OAMHAKOBO.
WTbIPb U KNEBEP - BCEHAMNPABJ/IEHHbIE AHTEHHbI r+1
L J
e | OPM30HTAJIbHAA MIOCKOCTH
BepTuKasbHaA NA0CKOCTb
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BOJIHOBOWM KAHAJ U MATY UMEIOT
C/IOXKHYIO AUATPAMMY HAMPAB/JIEHHOCTM

[opu3oHTaNbHasA NNOCKOCTb
BepTuKasibHasa NA0CKOCTb

3a cyeT TOro, YTO HarnpaB/iEHHblE aHTEHHbl M3/ly4alOT He BO BCE CTOPOHbI, a
bopMMpPYIOT MX B Y3KMIM MY4YOK B COOTBETCTBMM CO CBOEM AMArpPaMMOM, OHM
obecneynBaloT ropaszo 60/bluyo Aa/IbHOCTb CBA3M.

1.9

PA3SHMLUA B AAZIbHOCTHU CBA3N HA BCEHAMPABJIEHHbIX U
HAMPABJIEHHbIX AHTEHHAX

HanpaBneHHOCTb aHTEHHbl — OTHOCMTE/IbHAA BeJIMYMHA, MOKa3biBaLas,
HaCKONIbKO KO3 MUUMEHT YCUIEHUA aHTEHHbI B O4HOM HanpasieHun 6oblue, YeM B
APYrom. HanpaBieHHOCTb aHTEHHbI OTPaKaeTcs Ha CneuyaibHOM rpacduke, KOTopbii
Ha3bIBAETCA AMarpaMmoi HanpaBeHHOCTU. HanpaBieHHOCTb B OCHOBHOM 3aBUCUT
OT KOHCTPYKLMM aHTEHHbI. 3a CYET TOro, YTO HanpaB/IEHHbIE AHTEHHbI U3/yYatoT
PaZiMOBOJIHbI B Mpefeniax CBOEM Auarpammbl HampaB/IEHHOCTM, AA/IbHOCTb M
KayecTBO CBS3M TaKOM aHTEHHbI Bbile, YEM BO BCEHarpaB/ieHHOW. M yeM 6obLue
NeNecToK Auarpammbl HanpaBNeHHOCTH, TEM Bbllle Ja/IbHOCTb AEMCTBUSA aHTEHHDI.
®opMyJibl pacyeTa AasbHOCTU U KO3(PDULUMEHTOB MO KEMAHMIO MOXKHO HaMTH B
UHTepHeTe.
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PAANO

3ABUCUMOCTb AA/IBHOCTU OT
MOLWHOCTHU, YACTOTbl U AHTEHHbI

1.10

JlanbHOCTb CBA3W ornpeaenseTca MHOrMMM akTopamu, HO, Npexje BcCero,
3aBUCMT OT YacTOTbl PagMOCUrHana, MOCKOJIbKY C M3MEHEHMEM YacToTbl
M3MEHAIOTCA YCJI0BMA pacnpocTpaHeHna paguocurHana. CoOoTBETCTBEHHO, YeM
Bbllle YacToTa, TEeM MeHblle JasbHOCTb CBA3WU. [loaToMy Haubonee
HM3KOYACTOTHbIM KaHasl, 06ecneymBaloLLiMii MaKCMMasIbHYH AaslbHOCTb CBA3M
npu NpoYMX paBHbIX, OTAAaeTcA noj Tenemetpuio. bes suaeo BIJIA BnonHe
yCnewHo netaet, 6e3 TeneMeTpmm 370 TAXeno. JanbHoCTb CBA3M TaKXe 3aBUCUT
OT MOLUHOCTM nepejaTtyMKa M YyBCTBUMTE/IbHOCTM npuveMHuKa. OgHako npw
AeTaNbHOM PacCMOTPEHUM 3Ta 3aBMCMMOCTb MEHee CyllecTBeHHa. B ananasoHax
pPaZMOBO/IH, B KOTOpbIX paboTaeT pagmoobopyaoBaHue bBIJIA, curHan
pacnpocTpaHAeTcs NPAMOJIMHEMHO BMJIOTb A0 FPaHWLbl PagMoBUAMMOCTH, NO
KOTOPOM OH PE3KO racHerT.

NMo3TOMY ec/iM MOLLHOCTU NepeAaTymKa JoCTaToYHO A1 06ecneyeHuns CBA3M Ha
06C/y}KMBAEMON TEPPUTOPUM,OrPaHUYEHHOM PACCTOSHUEM PAAMOBMAMMOCTH, TO
Ja/bHeNllee YBE/MYEHME MOLLHOCTM MNepejaTyMKka  HelesiecoobpasHo,
MOCKO/IbKY NMPAaKTUYECKU HE NMPUBEAET K PACLUIMPEHMIO 30HbI CBA3M.

YnyyweHue 4YyBCTBUTE/IbHOCTM TMPUEMHMKA TOXEe BCerja npuBoOAMT K
YBEJIMYEHUIO Aa/IbHOCTM CBA3M. NpMeM CUMrHana Bcerga npomsBoamMTCA Ha oHe
WYMOB MM noMex. EcaM  4yBCTBMTE/NIBHOCTb  OFpaHMYeHa  LyMaMM,
BO3HMKAIOLWMMM B CAMOM MPUEMHMKE, TO, MCMOJb3YA MPUEMHUK C JyuLLEN
YYBCTBUTENIbHOCTbIO, BO3MOMHO YBE/MYEHME AanbHOCTM cBA3M. OaHako, ecnu
NMPMEM CMrHasa OCYLIEeCTBASETCA Ha (DOHE BHELHWX LUYMOB MM MOMEX,
y/lyulleHue YYBCTBMTE/IbHOCTM MPUEMHMKA HE AACT HUKaKoro 3ddeKTa, Tak Kak
YYBCTBUTENILHOCTb 6yZ€T OrpaHMYEeHa BHELIHUMM LUYMaMM.

TakMM 06pa3oM, NP MOBLIWEHUN MOLLHOCTU CUrHalA W YayydWEeHUH
YYBCTBMTE/IbHOCTM NMPUEMHMKA BO3MOXHO YBENMYEHWE AasibHOCTM CBA3M, HO NpU
CO6NOAEHUM  OMpefeneHHbIX  ycnoBu.  MNpuMeHeHWe  3@PEKTUBHBIX
HanpaB/IeHHbIX aHTEHH ABNAETCA OAHMM M3 CMOCO6OB YBEIMYEHUA AA/IbHOCTH
CBA3MU. Mcnonb3ya aHTeHHbl C 601bWMM KOIDDUUMEHTOM YCUAEHUA U CHUXKEHUE
Kabensa C MasibiIM1 NOTEPAMM, MOXKHO MOBbICUTb YPOBEHb CMrHasa Ha BXxoje
NpUEeMHMKa 6e3 yBenYeHuA MOLLHOCTM nepeaaTymKa.
Mo3TOMY Aa/IbHOCTb CBA3WM 3aBMCUT OT MHOMMX (haKTOpPOB, OKa3blBalLWMX Ha
NepBbIK B3r/A4 HEOUYEBUAHOE BIMSIHWE Ha Ja/IbHOCTb.
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1.1 PAANOIOPU3OHT
B AuanasoHe paamMovacToT YCTPOMCTB, YCTaHOBJIEHHbIX Ha 60pTy BIJIA,
noBeAeHMe pagMoBONH MpUOMKAETCA K MOBEAEHUI0O CBETOBOro Jyya, M
PaAMOBMAMMOCTb MPUB/IMKAETCA K ONTMYECKOM C POCTOM 4acToTbl. O4eBMAHO,
YTO C BbICOTOM YBE/MYMBAETCA PaCCTOSHUE ONTUYECKOM BMAUMOCTM W
yBE/IMYMBAETCA PaCcCTOAHUE PaaMOBUAMMOCTU. Huke npuBeaeHa TabsmuyKa
OMTUYECKOro pPaccToAHMA 0 FOPU30HTA, YTO MOJIHOCTBID COOTBETCTBYET Hallemy
paAMOropU30oHTY.

r A

+ ONTHUYECKOE PACCTOAHUE A0 NOPU3OHTA

L -
BbicoTa Haa noBepxHOCTbIO 3eMAu, h PacctosHue o ropmsoHTa, d
1,75 M 4,7 KM
25m 17,9 kM
50 M 25,3 KM
150 43,8 KM
Mcxoas M3 AaHHbIX 0 YacToTax, M3IOXKEHHbIX B Mn. 2.5, 2.12 1 Tabauubl no n. 213
MOXHO KOHCTaTMpOBaTb, YTO YCTOMYMBbLIM CMIHAN MEXAY HA3eMHOM CTaHUMen M
BMNJ1A BO3MOXKEH TO/IbKO NpUY NPSIMOM BUAMMOCTM.

1.12 Bbl6OP MNOLLAAKHU

Ucxoaa u3 uHdopmMaumm, onucaHHoM B pasgene 1, skunax BIMJIA ponkeH
MOHMMATb, YTO MJIOWAAKA ANA Pa3MeLleHMs HA3eMHOM CTaHUMM [OJIKHA
obecneymBaTb MaKCMMa/ibHO BO3MOXKHbIM PaMOropu3OHT 6€3 BUAMMbIX NMOMEX M
aHOMasIMK. YKenatesibHo M OYEHb NPUBETCTBYETCSA HE TOJIbKO M3-3a YBE/IMYEHUS
pagMoOrop13oHTa pacrnosioeHne Ha BbicoTe. Mecto B3neta bBIJIA He
0693aTe/IbHO A0/IKHO 6biTb BO3/1€ HA3E€MHOM CTaHUMM M He 06A3aTesibHO
[OBOpayMBaTb aHTEHHbI Ha MecTo B3neta bI1/IA, Ha HEGONbLIMX AUCTAHUMAX
MOKHO 06€ecrneyYnTb CBSA3b Ha OOKOBOM MM OOGPATHOM NENECTKE AMarpamMmbl.
[naBHoe Tpeb6oBaHMe - 4TOOblI BIJIA MOCTOAHHO HaxoAMACA B OCHOBHOM
JlenecTtke AuarpamMmbl HamnpaB/IEHHOCTM aHTEHHbl B MpOLECCEe BbIMOJIHEHMSA
MUCCUU.
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MPUHLUMIDbI PABOTbI P3b

P3b saBnaetcA BTOpPbIM MO 3HAYUMMOCTM NPOTUBHMKOM pnaa bBIJIA nocne
HeCypasHOCTM CaMOro 3KMMa)ka, MNO3TOMY OGOMTU 3Ty TEMY PeLUMTENbHO
HEeBO3MOXHO. B aeMcTBuTEeNIbHOCTM P3b - 3TO BAMAHME pagMONoOMEXamMM
(paguomsnydyeHnemM) Ha cpejcTBa CUMCTEM YMpaB/lieHUA M CBA3M, a TakXe
M3MEHEHUE YCNIOBMM Cpeabl, BAMAIOLWEN HAa pacnpoCTPaHEHME PaUOBOJIH.
CpepncTBa BO34EMCTBUA GblBAlOT aKTUBHBIMM, TO €CTb FEHEPUPYIOWMMM NOMEXH, U
NacCMBHbIMKU, TO €CTb OTpaXalwWMMKM pagMocMrHan. TaKkxe ecTb cpeAcTsa
3NEeKTPOMarHMTHOr O NopaxeHus, paboTatoLue No NpUHLMNY MarHeTpoHa, To ecTb
reHepaumm MHAYKUMOHHBIX TOKOB B LEMSX 3/1EKTPOTEXHUYECKMX YCTPOMCTB
noABepraemoro 06/y4yeHuio oobeKkTa. baHAepoBLbl YTBEPXKAAKT, YTO NOAOGHbLIX
CEepUMHbIX CPeACTB MNOpaXeHUs Ha BOOPYXKeHuM apmun PO Het. [anee
PacCMOTPMM JOCTYNHbIe M ncnoab3yemble B xoge CBO cpeacTsa.

FNYLWWEHUE CUTHANA

2.1

CaMbIM pacnpoCcTpaHEeHHbIM M AOCTYMHbIM CMOCOGOM ABNAETCA TAylleHue
cvrHana. CywHocTb npouecca COCTOMT B TOM, YTO Ha YacToTe paboTtarowero
060py/10BaHUA, KOTOPOE HEO6XOAMMO 3ariyWmnTb, NoJaeTcs 60/1ee CUbHbIN
LWYMOBOW CMrHan, 3abuBaloWMK MONIE3HbIM  MH(POPMALMOHHBIM  CMIrHA.
Bo3MOHble BapuaHTbl FIyLIEHUA — B/IMAHME HA CUCTEMY TENEMETPUM, YTO
NPMBOAMT K NMOMEXam B paboTe MM Aaxke MpepbiBaHMIO KaHana ynpaBaeHuA
BN/NIA, Bo3gencTBME Ha BuaeonepeaaTyuK, MeLlalWmMi  TpaHCAALMM
BMAeon3sobpaxkeHma ¢ 6opta BIJIA Ha Ha3eMHyl CTaHUMIO WAKU FAylweHue
curHana GPS, yto npmBoamT K AesopueHTaumm BIJIA. BO3MOXKHbI KOMMIEKCHbIE
BUAbl BO3JEWMCTBMSA, TO €CTb KOMOMHauMA Cpa3y HECKOJIbKMX 4acToT
Bo3AeMcTBMA. Hanpumep, OAHOBPEMEHHOE T/ylIEHME KaHasa TeneMeTpuu u
crrHana GPS npuBoamT K npepbiBaHuio ¢BAsn ¢ BIJIA 1 ero gesopueHTauum B
NPOCTPAHCTBE, YTO NPM OTCYTCTBMMU APYrUX CUCTEM HaBWUraumMu 0ObIHHO NPUBOAMT
K noTepe annapata. [nyweHue KaHana Buaeonepeaayun obblYHO 6e3BpeaHo U
MOXET MNMOMELLaTb pa3Be UYTO KOPPEKTMPOBKE apTUJINIEPUMCKOTO OrHSA. AKTMBHbIX
CNoco60B NPOTUBOAEMCTBUA TAKMM MOMEXaM He CYLUEeCTBYET, €CTb TOJIbKO
PEKOMEHAALMM, KaK YCUANUTb CUMrHaN CBOEM HAa3eMHOM CTaHUMM, KaK BbIXOAMTb M3
30Hbl BO34eMcTBMSA cpeacTB POC M Kak YMEHbLIMTD CBOK PaM03aMeTHOCTb.
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2.2

GPS-CNMYOUHT

CnyduHr - ato nogmeHa curHana GPS, TpaHCAMpyeMoro CnyTHUKaMM, APYrmMm,
60/1e€ CHUJIbHbIM CUIHAJIOM, TPAHC/IMPYEMbIM C Ha3eMHOM CTaHUuuK. CurHan ot
HA3eMHOM CTaHLUMM CnydMHra BHOCMT KOPPEKTYpPY B onpeaesieHue NpUeMHMKOM
COGCTBEHHOrO PacnoJIOKEHMS, YTO MPMBOAMUT K HaPYLUEHUIO OPUEHTUPOBKM.
Mpouie roBops, HazeMHaa CTaHUMA CnyduHra 3ameHAeT CUrHan CnyTHUKa U Jaet
Bl/IA HeBepHble AaHHble 0 MecToHaxoxaeHun. CyuiecTByowme B apmmn PO
TEXHONIOTMM M COOTBETCTBYIOLLEE 0060pyAOBaHME MO3BOAKT TaKMM OOpasoM
otBoauTb BIMJ/IA Ha COBCTBEHHYI TEppUTOpMIO. MPOTUBOAEMCTBOBATL 3TOMY
3KMNaX MOXET, €C/IM BOBpPeMA 3aMEeTMT 3ameHy, oteoga BIMJIA gomoM no
MarHMTHOMY KOMNacy M Ha3eMHbIM OpueHTMpaMm. Takxe faeT 3pdeKT ycTaHOBKa
6onee cosepLueHHbIX GPS-npUeMHMKOB, KOTOpble BUAAT CNYTHUKU HECKObKMX
CMCTEM HaBMraumMm cpasy, TeM CambiM HuBenmpya 3dbdeKT oT AenCTBUS
NMOAMEHEHHOr0 CUrHana. MoxeT oKasaTbCA 3(PPEKTUBHbIM HEKOTOPOE CHUMKEHME
BblCOTbl BIJIA, 4TOGbI YKpbITbCA OT CTaHuMM PIb 3a penbedomM MECTHOCTM B
pagmnoTeHMN.

2.3

NMOAMEHA KAHAJIA YNPABJIEHNA/TENEMETPUU
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TpeTuit cnoco6 paMo3IEKTPOHHOIO NPOTUBOAEMCTBUS - 3TO NepexBaT KaHasa
ynpaBneHus unm tenemetpun. CTaHuMs PagMO3/IEKTPOHHOrO MPOTUBOAEMCTBUA
3aMeyYyaeT CurHan C nyabTa MM C MOAEMA, CUMTbIBAET KAod, onpegenset
MPOTOKO/ YNpaB/iEHMA U CBOMM CUIHA/IOM C TEM e KJIIOYOM, Ha TOM Ke yacToTe
nepexeaTbiBaeT ynpaBJieHMe Ha ce6s. B ciyyae Takoro npoTMBOAEMCTBUA
no6eaMT TOT, YeM CWMrHa/i OT annapaTtypbl ynpaBieHusa GyaeT cuibHee. B
KayecTBe  NpPOTMBOAEMCTBMA  pa3paboTumkamu  BMJIA  npumeHsioTca
BCEBO3MOXHble CNOCO6bI KOAUPOBAHMA YNPaBAAIOLWErO CUrHana.

PAAUOBE3OMNACHOCTb

KpoMe cpefcTB paamo3/ieKTPOHHOM 60pb6bl HA BOOPYXKEHWM apmuu PO ecTb
CPeACTBa PAZMO3/IEKTPOHHOM pa3BefKM, KOTOpble HAXOAAT pPaAvoM3yyeHue,
NENEHTYIOT MECTO €ro HaxoXAeHWA W onpegenslT Bua 060pyAoBaHUS C
TOYHOCTbIO BMJIOTb [0 KaXKAOro KOHKPETHOro YCTPOMCTBA MHAMBMAYAIbHO
61aroapa HEMOBTOPMMOM CMrHaType nepeaatymKa (CXOXKeCTb C oTrnevYaTKamu
nanbueB). [103TOMy Hy)XHO 3HaTb npaBu/ia 6€30MacHOCTM, CTapaTbCA
MaKCMMaJlbHO MX cobtoaaTh.

OBMAHKMH

3.1

OAHMM M3 YCTPOMCTB, MOBbILIAIOWMX PaAM06E30MacHOCTb M 3aTPYAHSIOLMX
onpefie/IeHne MECTOMOIOKEHUA paboTalollel Ha3eMHOM CcTaHumu BIJIA,
ABNIAETCA reHepaTop OLWMBOYHOrO CMUrHasna, Mo CyTW, «NepedaTyMK-obmaHKa»,
UMUTUPYIOLMI paboTy nysbTa yrnpaeaeHus BINJIA. bnarogaps Mcnosb3oBaHWio
HECKONIbKMX O0OMaHOK, MOMHO CYLLEeCTBEHHO YC/IOXKHUTb OnpeaeneHue
NMPOTMBHUKOM MECTAa, OTKyAa AEMCTBUTENbHO paboTaeT skunax BIJ1A, Tem
CaMbIM MOBbLICMB CBOM LLAHCbl Ha BbXKMBaHWE. B KadecTBe OOMaHKM MOXKHO
MCMOJIb30BaTb O6bIYHbIM My/IbT OT HEMCMNpaBHOro WM noTepsiHHoro BIJIA.
PekoMeHayeTCs ycTaHaB/MBaTb TaKylo OOMaHKY Ha MecTe, OTKyAa OHa byaet
paboTtaTb A0CTAaTOYHO >PPEKTUBHO (BbICOKOE OAMHOKOE AepeBO, Kpblla AoMa M
T.M.).

OrPAHUYEHUA B UCMOJ/Ib3OBAHUU PAANOOBOPYJOBAHUA

3.2

TakXe He CTOMT 3abbiBaTb - YeM MEHbLUEe 3KMNaX MCNONb3yeT MCTOYHWMKM
paguoun3nyyeHnsa, TeM C0XHee MPOTMBHMKY 3amnesieHroBaTb MeCTO, OTKYJa OH
pabotaeT. To eCTb He CTOMT 6e3 Heob6XOAMMOCTU BECTU paguoneperoBopbl, He
CTOUT 6e3 HEOOXOAMMOCTM AepKaTb BKIOYEHHbIM MYAbT YNpaBAeHUA UM MOAEM
Ha3eMHOM cTaHumu. Ecam ecTb HEOBXOAUMOCTb BK/IOYEHMA 3TUX PALMOYCTPOMCTB
[N1A HACTPOMKM paboTbl Komniekca BIMJIA, To pasMellaTb UX HY}XKHO TaK, YTO6bI
OHWU He «CBETU/IM» B CTOPOHY NPOTMBHMKA — 3@ HAZEXHO 3SKPaHMPYHOLLMMMU
paguocUrHan nperpajamu.
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Takxe cnegyeT NOMHWTb MpaBuia MCMOJIb30BaHUA MOOWMJIbHBIX TenecoHOB.
I'pynna MCTOYHUKOB CMIrHasia MOGM/IbHOM CBA3WM B HECBOMCTBEHHOM MeCTe, rae
06bI4HO HWMKOrO HeT, Bbi3blBaeT Nojo3peHue. Kpome Toro, He CTOMT KpyTUTb
HanpaB/IeHHYI0 aHTEHHY B pa3Hble CTOPOHbl 6€3 HaJo6HOCTU. AHTEHHOM B
npouecce noneta conposoxaaem cam BINJ1A 1 H14ero 6osblue.

3.3

OrPAHMYEHUA B UCMOJIb3OBAHUN MNJIOLLAAOK

CneayeT TaKXe NMOMHMTb, YTO NOAPA3AeNeHUs PaaMO3EKTPOHHOM pasBeaKu
NMPOTMBHUKA A0/IXKHbI BECTU KapTy 06HaPYXEHHbIX MCTOYHMKOB pagmMoCHrHana.
Mo3TOMY He CTOMT MOCTOAHHO JieTaTb C OAHOM WM TOM e naowaaku. Hazo
MCMNO/Ib30BaTb HECKOJ/IbKO PasHbIX MJ/IOWAZA0K A4 MOJIETOB B TOT K€ CEKTOp M
MCMO/Ib30BaTh MX HECMCTEMATMYHO. TaKXKe He B KOHLUEMNUuM pagrMo6e30nacHoCTH,
a C TOYKM 3peHus 6e30MacHOCTH BOOGLLE He CaeayeT 3a0/ro 40 Hadyasna paboThl
npeaynpexaatb noApasAeneHus y NaowaZok 0 HaMepeHuu Mcrnoab3oBatb bIIJIA
B 3TOM paioHe. [locTaToyHO npeaynpeanTb ux 06 3TOM HEMOCPeACTBEHHO nepea
CaMbiM BbIXOZOM Ha MJIOWAAKY, ANA MUHMMM3AUMM MOCIEACTBMM OT YTEYKM
MH(OPMaLMM 0 BaLiel paboTe, BOSMOXKHO AaXKe HEYMbILLIEHHOM YTEYKM.
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Bo3ayx saBnsetca cpeaoi, B Kotopoi nepemewiaetca bINJIA, nosToMy yCI0BUAM,
npoLeccam B BO3JyXe M Noroge cieayeT YAeUTb OTAE/IbHYI0 TEMY.

NOorogA, BO34YLWHbIE MACCbI

4.1

MorosoM HasblBalOT COBOKYMHOCTb AAB/IEHMUS, TemnepaTypbl M BAAXKHOCTU
BO3JyXa, CW/ibl U HanpaB/eHUA BeTpa, 06/1a4HOCTMU, aTMOCKHEPHBIX OCAZKOB,
AaNbHOCTM BUAMMOCTM, aTMOCHEPHbIX ABNEHUM (TYMAHOB, BbiOr, TP0O3) M APYrux
METEeOPO/IOrMYECKMX 3/IEMEHTOB.

Moroaa NOCTOSHHO MEHAETCA, NPUYEM 3T M3MEHEHWMA MOTYT 6biTb 3aMETHbI B
JIOCTaTOYHO KOPOTKOM MPOMEXKYTKE BpeMeHM. M3MeHeHWs norodpl 6biBaloT
nepyoamMyeckne M Henepuoguyeckue. lMepuoanyeckme M3MEHEHWs Morogbl
CBA3aHbl C BpalleHMEM 3eM/IM BOKPYr CBOEM OCM (CYTOYHblE M3MEHEHMA) U C
BpalLeHWeM 3eM/IM BOKPYr COJIHLA (roAoBble M3MeHeHus). Henepuoanuyeckme
KOHMUIypauum coeamHeHbl C  ABMMKEHWMEM BO3AYLIHbIX MacC. JBuxKeHue
BO3AYLWIHbIX MacC BbI3BaHO HEPaBHOMEPHbIM  MPOrPEBAHMEM  3EMHOM
NOBEPXHOCTM BCNEACTBME PA3HOro yria NajeHus COMHEYHbIX Jlyyeir. Y 3KBaTopa
Ha3eMHbIM BO3/YLUHbINM C/I0M NPOrPEBAETCA ropa3/Ao Jyylle, YeM Ha Mojcax, YTo
BbI3bIBA€T TEYEHME BO3AYLLIHbIX MOTOKOB MO BCEMY 3eMHOMY Wwapy. Mpu nepeHoce
BO3AYLUHbIX MacC M3 OAHUX paMOHOB 3eM/IM B ApyrMe nepeHocATcs W
XapaKTEPUCTMKM noroApl. Mo3TOMy CeBepHbI BETEP MPMHOCMT B HAlLM Kpas
XOIOAHYI0 NOroJy, a HXKHbIM - Tenayko. Kpome 3Toro, Ans KaxAoro permMoHa ectb
TMNMYHAA NOroZa, CBOMCTBEHHAA TOIbKO 3TOMY pervoHy. Hanpumep, ans Kuesa u
OKpPEeCTHOCTEM TUMMYHOE M YacToe HamnpaB/ieHMe BeTpa — 3anagHoe. Ans
JlyraHcka - BOCTOYHbIM. [03TOMY BOCTOYHbINM BeTep B KMEBCKOM pervoHe rosopmt
0 CKOPOM M3MEHEHMM Norogpl, a B JlyraHcke — Hao60poT.

®OPMMUPOBAHUE BETPA

4.2

BeTep BO3HMKaeT BC/IEACTBME HEPABHOMEPHOrO pacrpefeneHns aTMOChepHOro
[l@BNEeHMA M HampaB/iieH OT 30H C BbICOKMM [JaB/IEHMEM K 30HaM C HU3KMM
DaB/IEHMEM.
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B pe3ynbTate HENPEepbIBHON0O MU3MEHEHNA AaB/1€HNA HalNpaBJ/IEHME U CKOPOCTb
BE€Tpa NOCTOAHHO MEHAETCA. C yBennyeHuem BbICOTbI BeTep yCHMInBaeTCAa 13-3a
YMeHbLeHNA CHUJibl TPEHMA Ha MOBEPXHOCTU 3emau.

4.3

®OPMMUPOBAHUE MECTHOI'O BETPA, TEPMHUKU

3eMHas NoBepxXHOCTb HEOAHOPOAHA N0 CBOEMY LBETY, pesibedy M BAAKHOCTH.
Mo3ToMy MoA AEMCTBMEM COJIHEYHBIX JlyYel OHa MpOrpeBaeTcs HEPaBHOMEPHO.
Bonee TemMHble M Cyxue NOBEPXHOCTM MPOrpPeBalTCA 3HAYUTENbHO BbICTPEE, YEM
CBET/Ible M BNlaXHble, OTAaBasA ropasgo 6osiblle Tenaa Bo3dyxy. TaKke Ha
NPOrpeB 3HA4YMTE/IbHO BJIMAIOT CKJIOHbI M BO3BbILLEHHOCTU, HaNpUMEP, HOXKHbIN
CK/IOH TenJiee CeBEPHOro, a BOCTOYHbIM CKJIOH NMPOrpeBaeTCA paHblue 3anajHoro.
Bce 31 akTOpbl CO34al0T NPeANnoCbUIKM AN BO3HMKHOBEHUS TEPMUYECKOM
aKTUMBHOCTM BO34yXa. Ten/bli, NPOrpeTbii BO3AYyX YCTPEMISETCA BBEPX
(BO3HMKAIOT BOCXOAALIME TEPMMUYECKME MOTOKMU, MAM TEPMMKM), a HA €ro Mecto
NOATArMBAETCA BO3A4YX M3 60/1ee X00AHbIX 30H (BO3HMKAET TEPMMYECKMMI, UM
MECTHbIM BeTep). TaK BO3HMKAIOT YCU/IEHUE UM ,HA06OPOT, CTUXaHUE BETpa B
Ha3eMHOM C/10€ NpK Hannuum oHoBoro Betpa. Mpu OTCYTCTBMM POHOBOrO BETpA
MECTHbIM BETep AyeT pasHOHANpPaB/EHHO M PErynsapHo (B cepeamHe AHSA MOJIHOMo
WITUNA HET NPAKTUYECKM HUKOTAa).

4.4

OBJIAKA, TOYKA POCbI, TEMNEPATYPHbIN FTPAAUEHT

Mpu yBENMYEHMM BLICOTbI TEMMNEPATypa BO3Ayxa yMeHbLlaeTcA. B cpegHemM Ha
Kaxkable 100 M BbicoTa nageHusa Temnepatypbl coctasaset 0.75 °C. Peub uaet o
CYXOM aamMabaTMYeCKOM CHMXEHWM TemnepaTypbl MoAHMMaloweroca Bo3gyxa. B
o6n1aKe MpPOUCXOAMT BAAXKHOE aguabaTMyecKkoe oXxJlaxAeHue M CcocTasnser
npumepHo 0.65 "C Ha 100 M BbICOTbl. PeasibHble 3HAYEHWUA M3MEHEHUA
TemnepaTtyp MOTyT CYLLECTBEHHO OT/IMYATbCA KaK B 60/IbLIEN, TaK M MEHbLLEN
CTOPOHE. JTO MOXKET 6bITb BbI3BAHO BJIAXKHOCTBIO MM CUJIbHOM TYPBYNIEHTHOCTBIO.
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PACYET HUXKHEIO KPAA OBJIAKA 4.5
OAMH 13 cnocoboB pacyeTa HMKHEro Kpas 061akoB - MO BAAXHOCTU BO34yXa
corsiacHo tabnuue.
BnaxKHOCTb MEPAEM r'MIrPOMETPOM MJIM METEOCTAHLMEN (MOXKHO CNPOCKTb Y
CHaMNepoB UM apTUEPUM).
r A
TABJIMUA ANA PACHETA HUXKHETO KPAA OBJIAKA +
L o
OTHOCUTENbHAA BAAXHOCTb Bo3ayxa (%) BbicoTa Kpas 061aKoB (M)
20 3400
30 2600
40 2000
50 1500
60 1100
70 800
80 500
BTropoit crnoco6 pacuyeta - ¢ nomouibio opmyabl XeHHuriia. Onpeaensem
pasHULY MeXAy TemnepaTypoM BO3Zyxa M TemnepaTypoM TOYKM POChl.
(TemMnepaTypy TOYKM pOCbl 6EPEM U3 MHTEPHETA, OHA €CTb B NPOrHO3€e NMoroAbl
N8 CBOEN MECTHOCTH).
MonyumBLLIyIOCA pa3HULY YMHOXaeM Ha 125. MNonyyaem BbICOTY HUMKHEro Kpas
TOYHee, YyeM B Tabauue. HOo HYXXHO MOMHUTb, YTO B TEYEHME AHA BbICOTA HUXHENO
Kpas yBe/IMunMBaeTCA.
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4.6

PACYET BEPOATHOCTHU OJIEAEHEHHUA

JKUNaxy 6ecnMioTHUKa cneayetr NOMHWUTb, 4To € 10 ceHTA6pAa no 20 Mas
CyllecTByeT BEpOATHOCTb oneaeHeHua bIJ1A B Bo3gyxe. YTo6bl NOHMMaTbL CBOM
WAHCbl HA YCMNELWHOoe BbINOJIHEHME MUCCUM, HEOOXOAMMO 3HaTb Temneparypy
BO3J4yXa Y 3emM/IM (TEPMOMETP), TemnepaTypy TOYKM POCbl (MHTEPHET-NPOrHo3),
pabouyto BbICOTY npegnonaraemoro noneta bl/IA u ckopocTb noneta. CHavana
cunTaem KoaddUUMEHTbI M3MEHEHWUA TemnepaTypbl OT BbICOTblI paboTbl annaparta
M CKOPOCTMU.

T3eM i (001 H6nna + V6nna/3) > Tpoc

Mpu yBenndeHnn BbICOTbI Ha Kaxable 100 M TemnepaTypa OKpy:alLwero
Bo3gyxa yMeHbwaetca Ha 0.75 °C (cM. n. 5.4). YNpoWeHHO npuHMMaem
n3meHeHme Temnepatypbl 1C Ha 100 MmeTpoB. To eCcTb, eCan paboyas BbiCOTa
BrJIA y Hac 400 M, To TemnepaTypa Bo3ayxa TaM GyaeT Ha 4 rpagyca HUxe, YeM y
3em/n. [Janee, Kaxaple 3 M/CEK ropusoHTasibHOM ckopocTh BIJIA cumTaem
muHyc 1 °C. K npumepy, npu pabouei ckopoctu BMJIA 20 M/c KoaddULMEHT
6yzet coctaBnatb 7 “C. COCTaB/IfEM 3TW 3HAYEHWUS M MONYYAEM, YTO CYMMApPHbIN
TemnepaTypHbiM Ko3ddUUMEHT Yy Hac coctaBaseT 7 + 4 = 11 °C. Tenepb oT
TemnepaTypbl Ha MOBEPXHOCTMU 3E€MJIN BblYMTAEM 3TO 3HAYEHME WU MOoyvaem
Temnepartypy BIN/1A npu nonete Ha paboyer BbicoTe. ITa TEMNEpPATYpa A0/IKHA
ObITb Bblle TemnepaTypbl TOYKU pocbl. EC/M OHa paBHa MM HUXE, TO CylecTByeT
OrpoMHas BepoATHOCTb NOTepu annapaTa B pesy/bTarte o/leAeHeHnA.

MaTemaTtnyeckas cbopmyna, COCTaBJIEHHaA MO BCEM TMpaBuMJlaM, HECKOJIbKO
OT/IM4aeTCA OT Hameﬁ, pacyeT ynpouweH YyMbiWNeHHO, AnA obneryeHusa
BOCNPUATHUA.

4.7

ONPEAENEHUE TEHAEHUUU K
OCNABJIEHUIO UNN YCUNEHUIO BETPA
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JKMMaX JoKeH YMeTb NMOHNMATb ,qaaneﬁmee pa3BUTME noroabl XoTA 6bl B
npeaenax HeCKOJ/IbKMX 4aCoB. Ecam ¢ poxkaem rpo30171 BCe 60/1ee UM MeHee

METEO- 1 ASPOJ10IUA

MOHATHO, TO C BETPOM — He OYeHb. [NA ynpoweHUa NoHMMaHMA NPOMCXOAALLErO
Np13bIBaEM Ha MOMOLLb CTaTUCTUKY. CTaTMCTMKA 0BbIYHO YCpeaHAEeT HEKOTOpbIe
cobpaHHble fJaHHble. Mo3ToMy 6epéM 4Yacbl C CEKYHAOMEPOM, JIMCT Bymaru u
HayMHaeM cobupaTtb JaHHble. lowno ycuneHre BeTpa, 3aMeTM/IM Havyano M KOoHel,
YCUNEHUA AaHHble 3anucanv. Bpema Mmexay ycuaMamu TOXe 3amevaem U
3anMcbiBaeM. TakMM 06pa3oMm, cYMTaeM 5-6 UMKIOB YCUNEHWA/3aTUXaHUA.
MonyyeHHble AaHHble YCpeAHSAeM, TO €eCTb BblGMpaeM cpegHe-TUMUYHYI0
NPOAOTIKUTENbHOCTD LUMKAA (MM COCTaBAAEM BPEMA BO BPEMA YCU/IEHUA M BPEMA
MeXAY YCUNEeHWEM BETpa M A€/IMM Ha KONIMYECTBO LMKIOB, KOMY KaK HpPaBMTCA).
Jenaem naysy Ha 15-20 MuH. MoBTOopsieM c60p MHDOPMALMKU U yCpeaHEHME.
MonyyeHHble pe3y/ibTaTbl CpaBHMBAEM. TaKXe Heo6X0AMMO MOHWMMaTb, YTO B
TeyeHue AHA BeTep YyTb-YyTb NOBOPAYMBAET 3a CONHLUEM. TO €CTb NPU BOCTOYHOM
BETpe BO BTOPOM MOJIOBMHE AHSA BYAET HEMHOIO TULE AYTb, YEM B NEPBOM. Takxke
npv CTabUNbHOM NOroAe YyTPOM M BEYEPOM BETEP OYEHb C1ab MM Ero HET BOOOLLE.

NMPU3HAKU USMEHEHUA NMOr oAbl

4.8

CaMbllt NpaBM/IbHbIM NPU3HAK M3MEHEHMA NOroApbl A1 HEOMbITHOrO 3KMUMaxa -
nHTEpHeT. CylecTByeT MHOXECTBO HapOAHbIX NPUMET, CBA3AHHbIX C MOroAou, He
6YyAEM MX 34eCb YNOMMHATL M NEPEUYUCNATb. TaKxKe He ByeM NepeyuncnsTb u
cnoco6bl onpeaeneHus noroAbl 3a ob6sakamu. EAMHCTBEHHOE, YTO [O/IKHO
NMOMHUTb M 3a YeM Hab/lAaTb IKMNAXK, - JIl60E HEXapaKTEPHOE MoBeAeHue
BETpa BEAET K M3MEHEHMIO NOroAbl (Ay/N BCHO HOYb, AYET PaHO YTPOM MU NO3AHO
BEYEPOM, MEHSAET HanpaB/ieHWe Ha MPOTUBOMOJIONKHYIO CTOPOHY OT COJIHUA B
TeyeHue gHA U T.4.).

ATMOCOEPHbIE ®POHTbI

4.9

MpoCTbIMM CI0BaMM, aTMOCGEPHBIN (DPOHT - 3TO NOBEPXHOCTb Pa3Aenia MeXay
ABYMSA TUMaMK norogbl. Mpu c6AMNKEHUM U CTONIKHOBEHMM MACC XOJIOAHOTO U
TEeNnJIoro Bo3ZyXa MeXAy HUMM BO3HMKAET HAKJIOHHAA NMOBEPXHOCTb paszena,
06bI4HO 3aMEeTHas Mo XapaKTepHbiM 06/1akam. [poxoxaeHne aTMocdepHOro
(hpoHTa BCerga ConpoBoXKAaeTCA USMEHEHWUEM MOTOAbI.
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4.10

A3PO10ruA PENIbE®A, OBPA3OBAHUE POTOPOB

60

To, 4TO MPOMCXOAMT B BO3JyXe, MPOLLE BCEro OnUCbiBaTb Ha NpUMEPE BOAbl,
MOCKOJIbKY BOZAA U BO3JyX MMEIOT BO MHOIOM Mogo6Hoe nosegeHue. Bozgyx u
BOAA TaKXe BeayT ce6s npu o6TeKaHuM npensaTcTBus. Ha npumepe pydbs, B
KOTOPOM JieXKaT KaMHM, O4YeHb JIerKo YBMAETb, rae BoJa MoAHMMaeTcs, rae
3aKpy4MBaeTCA, rae BO3HMKAET TypbyNeHTHOCTb M KaK BbIrISAMT poTop. TaK xe
CUTYyauMA U B BO3AyXe, KOTAa BETep HaTa/IKMBAETCA Ha NPEnATCTBUS.

UTak, HaBeTpeHHas CTOPOHa - CTOPOHa NPENATCTBMUA, Ha KOTOPYH AyeT BeTep.

MozBETPEHHBIM POTOP - 3aBMXPEHME BO3AyXa 3a MPEnATCTBMEM MO HanpaBiEHMIO
BeTpa. [o3ToMy 3a BCEMM MPenATCTBUAMM, BO3HUKAIOLWMMM MO JOpore BeTpa,
HaXoAMTCA NOABETPEHHDBIM POTOP. M YeM CUNbHEE AyeT BeTep, TEM CUJIbHEE U
6osble OyaeT poTop 3a npenATcTBUEM. ECTb Hay4dHble ¢opMynbl pacyeTa
pasmMepoB potopa, Jkunaxy bBIJIA uMx 3HaTb HeobsA3aTeNbHO, HO ciaeayeT
NOHMMATb, YTO AJIMHA pOTOpa MO NpenATCTBMIO NPOMOPUMOHAsbHA KBagpaTy
BbICOTbI NOMexM. To eCTb K Jlecomnosioce BbICOTOM 5 M TOYHO He CToMuT
NpUGAMKATbCA HA paccTosHMe 25 M C NoABETPEHHOW CTOpOHbl. [pu
MPU3EMNIEHUM OJHO3HAYHO Jlyylle CaAMTbCA C BETPAHOM CTOPOHbI OT
NPenAaTCcTBUSA, TO eCTb Nepej JIECOMNO0JIOCOM, a He 3a HeM (Mo BETpY).

NMOArOTOBKA K NMOJIETAM, TAKTUKA NONETOB,

MPABM/IA TOJIETOB, MPABM/IA MOWUCKA LEEJIEM
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Ansa opraHusaumm paboTbl 3kmMnaxa bIMJIA Hy)KHO NMOHMMAaTb HECKOIbKO BELLEN.

Bo-nepsbix: BINJIA cam no cebe He ABNAETCA OPYXMEM MU YHUBEPCAJIbHBIM
NekapcTBoM OT Bcex 6ea. BIMNJ/IA 6e3 npaBubHO MOCTaBAEHHOM PaboTbl M
MOArOTOBJIEHHOI0 3KMMNaxa 6yAeT NPOCTO O4YEHb AOPOTrOM UMPYLLIKOM.

Bo-BTopbix: 3kunaxk BIIJIA, KoTopblili He 3arpy:keH CBOeill paGoToi, GyAeT
3arpykeH JApyrou, o61eCTBEHHO-M0JIe3HOil pa60oTol, WU NPOCTO Ha3HAYEH B
HapAJ, nocJje 4ero Ha 3pPeKTUBHON U CUCTEMHOU PaGoTe ITOro HHCTPYMEHTa
MO>KHO Oy/eT CTaBUTb KpecT.

IlosTomy 3kunax BIIJIA fomkeH paGoTaTh B CBOEM HampaB/IEHHU NMOCTOSHHO:
HeT G0eBbIX 3aJa4, 3HAYUT, BINOJIHSIEM y4eGHbIe moJieThl. [l1oxaa moroga —
NMPOBOJMM 3aHATHUA MO TONorpadpuu Uiu paguojeny.

B-TpeTbMx: MOTMBaUMA, a MMEHHO CaMOMOTMBaUMA 3Kunaxka BI1/IA asnaetcsa
HEOTBbEM/IEMOM YaCTbiO YCMELIHOM M CUCTEMHOM paboTbl MO C60PY M YTOYHEHMIO
uHpopmaumm. MNMOCKONbKY KOHTPOAMPOBaTb 3KMNAXK MOCTOAHHO MPaKTUYECKM
HEBO3MOXHO.

B-yeTBepTbix: paboTta 3kunaxa BIJ/IA co cTaHAapTHbIM apMENCKMM pacnucaHUeM
OYEHb CN1IABGO COBMECTMMA (32 MCK/IIOYEHMEM, MOXaNYM, CheuMann3vpoBaHHbIX
BMNJIA nozpaszaeneHuit), NO3TOMY 3KMMaxy NMOMMMO OpraHu3aumMu CBOEM paboTbl
Heob6X04MMO MOACTPANBATLCA M MO OKPYKatoLMe ero peaamu.

B-naTbix: B paboTy 3kunaxa BIJ/IA NoCTOAHHYO KOppeKuuio BBOAMT Moroaa,
nosToMy Bce gpyrve akTopbl, BAMAIOWME Ha paboTy, HeobXoauMOo
MMHUMU3NPOBATb.

B pe3ynbTaTte: nosyyaem Hemano nNpeanocbiIOK ANA TOro, YTobbl MOHATb,
pacnpefenvTb M OpraHM30BaTb HEKOTOPbIE NpaBum/ia paboTbl IKMNaxa, Kotopble
SKOHOMAT BpeMA U CUJbl, MPeSoXPaHAIOT OT OLUMOOK, MO3BONAKT OpraHM3oBaThb
CUCTEMHYI0 paboTy.

1.1

PACMMUCAHUE AHA

Pa6oTatowwmit 3kmnax BJ1A KMBET HECKO/IbKO B APYrMX GMOPUTMAX, OT/IMYHbIX
OT NMPUBbIYHBIX congaTckmx. Camoe yauHoe U xenatenbHoe Bpema AN1a c6opa
nHdOpMaLMK ANA aspopasBefKM, Kak NpaBuao, ABNAETCA BPeMS, KOrjaa TeHU OT
ConHua
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Haubosiee A/IMHHbIE (ANA JHEBHbIX CUCTEM a3POpPas3BezKM), a BO3AYX CMOKOMHbINA
— TO €CTb PaHO YTPOM M NO3HO BEYEPOM. PexnM paboTbl HOYHOrO pasBeayMKa
BOO6LLE HEMHOIO CMELLEH C MOMPABKOM HA OCTbIBAHWE M/IM HarpeB 06bEKTOB,
KOTopble Heo6XoAMMO O6HapyXmMBaTb. MM BOOGLLE TAaKOM, KOTOPbIM TpYAHO
npeAcTaBuTb, HanpuMMep, AA 3KMMaxka Kontepa, oxoTsaweroca 3a APr. A ewe
HEeo6X0AMMO COBpaThbCs, CMIAHMPOBATb MApLUPYT, MPOBEPUTb TEXHWKY, BblEXaTb
Ha MeCTO, NPOBEPUTb MJIOLAAKY, COBpaTh KOMMIEKC. [03TOMy CTOMT Ans cebs
pa3paboTatb U cobaoaaTb YETKUM rpadmK, KOTOPbIM 06A3aTe/IbHO BK/OYAET
cnepyoLme 31eMEHTbI:

|. leHb HauMHaeTCA ¢ Nogbema U rMrueHsl.

IIl. YTpEeHHMM 0630p TEXHUKM Ha NPEeAMET KOMMNEKTHOCTM M FOTOBHOCTM K BblE34y
lll. Bble3g Ha MecTo noneTos

IV. 0630p M NOArOTOBKA NJIOLAAKM

V. MpeAnoneTHbIM OCMOTP TEXHMKM

VI. NoneTsbl

VIIl. TMocnenoneTHbIM 0CMOTP

VIIIl. Ananus mHdopmaumm

IX. Pa36bop nonetos

X. MoaroToBKa M NAaHWPOBaHME K Cneaylowmm noaetam
XI. O6cnyKMBaHME aBTOTEXHMKM, BOOPYKEHMA, YHU(DOPMbI
XIl. BeyepHui 0OCMOTP TEXHMKM, TaKOM Xe, Kak 2.1.2

Xlll. Bbie3g 2.1.3

XIV. 0630p 2.1.4

XV. MpeanonetHasa 2.1.5

XVI. TMoneTbl

XVIl. MocnenoneTHas

XVIIl. AHanm3
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XIX. Pa36op nonetos
XX.  MNoaroToBKa W naaHWpOBaHME
XXI.  BeyepHuit OCMOTP TEXHWKM

XXIl. OT60M

Ecam noroabl HET, 3HAYMT, JKMBEM HEMHOrO MO APYroMy pacnopaAKy, rae BMecTo
nn. 2.1.3 - 2.1.10 n 2.1.12 - 2.1.19 noMcK njaowaaKkM 1 paboTa B KayecTse
MHTENIIEKTYaIbHOrO pasBeAymKka Mo n. 1.3 M3 1-M 4YacTM. A B KaKuX-TO
MPOMEXKYTKAX MeXAYy OCHOBHOM 3aHATOCTbIO HEOGXOAUMO MOECTb, YTO-TO HAMTH,
KynMTb, NOCTMPATb, PELWNTb KakMe-HMOy b ObiToBble BONPOChl. M, 4T0ObI ycneBaTb
caenatb BCe, A0/IXKHbI ObITb pacnpeaeneHbl M UCNbITaHbl POJIN.

1.2

POJIU B SKMUNAXKE

Ponu nosBuaMCb He ciyyarHo. LUTaTHbIM pacnopsfoK noapasgesieHus
a’popasBesKM (KOMaHAMp, onepatop, BOAMTE/Ib) NMPOCTO HE MOXKET (PuU3MYEeCKM
y4yecTb BCE HI0aHCbl paboTbl 3TOro noapaszenieHuns. Mo3ToMy He3aBUCMMO OT
TOro, KTO KEM NPONMMCaH B LITAaTHOM PacnMCcaH1u, poJib B SKMMaxKe HEO6X0AMMO
pacnpeaensaTb, OTTA/IKMBAACh OT JIMYHbIX 3HAHMM M HABbIKOB KaXJoro 4jeHa
3KMMaxa.

1) KoMaHaMp opraHusyeT paboTy, B3aMMOJENCTBYET C BHELLHUM MMPOM Ha
ypoBHe KoMaHAoBaHMA. ObecneynBaeT AMCUMNAMHY, OTBEYAET 3a 340pOBbe,
TPYAOCNOCOOHOCTb M 3 HEKTUBHOCTD.

2) MunoT - cambli NOATOTOBNEHHBIM ANA paboTbl C My/IbTOM YEH 3KMUMAXKA.
3aHMMaeTCA ynpaB/ieHMEM CaMOJIeTa B BO3AYXE.

3) MexaHuK 3aHMMaeTCA BONPOCaMM PEMOHTA U 06CNYKMBAHMA KOMMIEKCa.
OTBeyaeT 3a TEXHUYECKOE COCTOAHME KOMNMNJIEKCA (MEIKME PEMOHTbI,
pernameHT, 3apaxaHue AKB). Bo Bpema BbiNo/IHEHUA noseTa ynpasaseT
aHTEHHaMM.
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4) lLiITypMaH 3aHMMaeTCs HaBUraumen B BO3AyXe W MJIAHMPOBKOM Ha 3emie.
CO6MPAET AaHHble 0 CMTyauum, NOAHUMMAET KapTy. BeaeT 60pToBOM XypHar.

O6ecneunBaeT paboOTOCNOCO6HOCTb HazeMHoM cTaHuuu (MO u T1.n.). MMpwm
BbINOJIHEHMX nosieTa CcaeauMt 3a MoKasaHMAMM Npubopos, ynpaBaset
ZAONONHUTENbHBIM 060PYJ0BAHMEM.

5) Bogutenb ynpaBnseT 1 oTBeYaeT 3a TEXHUYECKOE COCTOAAHWE U FOTOBHOCTb
TPaHCMNOPTHOrO CpeAacTBa, KoTopoe BO3UT BIJIA. 3aHMMaeTca obecneyeHrem
6bITOBbIX BOMPOCOB BCEro 3KMUMaXKa (4To ecTb, rae nocnatb, Kak HaMTH, Y KOro
KynuTb M OTKYyAa AOCTaBUTD).

PACMPEAENEHUE 30H OTBETCTBEHHOCTHU

1.3

PosnM B 3KMnaxke pacnpefensiTcs B 3aBUCMMOCTM OT HaBbIKOB M HAK/NOHHOCTEW,
6bIBAlOT KOMaHAMPbI-MEXaHUKM-LITYPMaHbl, OblBalOT MNUAOTbI-BOAUTENIU, HO
KaXKblM YNEH 3KMMaxka JOJIKEH ObiTb B COCTOAHMM MOAMEHWUTHL KOro-/M6o B
CNIOXKMBLUMXCA 06CTOATENbCTBAX. MO3TOMY KaxKAbli YJIEH 3KMMaxa, HE3aBMCHMMO
OT pO/1, OTBEYaeT 3a paboTy BCEro KomnseKkca. Xota opuumanibHO oTBevaeT
KoMaHaup. lMpu paboTe He cnefyeT 3amblKaTbCA TOJIbKO HA CBOEM PO,
nepuoamMyecku Nose3HO KOHTPOJIMPOBaTb CMUTyauMIO M Ha APYrMX y4vacTKax.
Mocne BbINONHEHMA CBOEM paboTbl, KOHEYHOo. Takum o6pa3om, paboTaert
B3aMMOKOHTPO/Ib,  MPWU3BaHHbIM  MOBLICUTb  6E30MACHOCTb  MONETOB M
paboToOCNOCOGHOCTb KOMIJIEKCA.

MATAHUE U COH

1.4

CamouyBCTBME 3KMMaXka OKasblBaeT 60/iblioe BAMAHME Ha I(PPEKTMBHOCTb
pa6oTbl. Hanpumep, HEBbICMABLUMIMCA NWUIOT OAHUM HEYAO6HbIM ABUMKEHUEM
MoxeT pasoutb BMJIA Ha nocagke. HeBHMMaTE IbHbIM LWITYPMaH Mpu
NJIAHMPOBAHMM MMCCMM HE 3aMeTUT nepenazia BbiCOT M NOoTEePAET KOMMJIEKC B
nonete. PaHHWe nogbembl M NO34HME BO3BpALLEHUA M3 NONETOB, NMPUEMbI NULLM B
CBOOGOAHOE BpeMA MeXAy nojieTaMM HMKaK He CnoCOGCTBYIOT COOAAEHMIO
pexuMa, He06X0AMMOro ANA NOAAEPIKAHMA BbICOKOM TPYZAOCNOCOGHOCTH.
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Oco6eHHO, €C/I Mbl FOBOPMM O CMCTEMHOM paboTe. JKMMaXK [OJIKEH UMETb
BO3MOXHOCTb MMTATbCA M OTAbIXaTb. [103TOMy pewaTtb 6GbITOBblE BOMPOCHI
Heo6X0AMMO, Npexae BCero, A0 Havana pabotbl. ANs pelleHWs 6GbITOBbIX
BOMPOCOB, BO3HUKAIOLMX B NpoLecce paboTbl, €CTb POJib BOAUTENS, KOTOPbIM
[OJI)KEH MNOHMMATb, 4YTO PaABOTOCMOCOGHOCTb 3KMMNaXKa 3aBUCMT Jaxke OT
OTCYTCTBMA ObITOBbIX Npo6nem. [lo3ToMy, npegycmaTpuvBas paboTbl MO
MIAHUPOBAHUIO MM OBC/YKMBAHWUIO TEXHWMKM, OH paboTaeT M Ha TO, YTO6bI
3KMMaxy 6bis1o, rae ecTb M rae cnatb. B pesynbTate cnegyer noHUMaTb, YTO
LIOKO/IaAHasA KOHMETA, KOTOPYIO NPaBM/IbHO 0BYYEHHbBIM BOAUTENb Aas NUOTY 3a
10 MMHYT [0 BbIJIETA - 3TO HE MpPU3HAHKE B NIO6BM, @ O4EHD HEMIOXOM AOMMHI ANA
MO3ra, MOMOTaKLWMIA COCPeAOTOUMTbCA, y6paTb APOXb B PYKax M JIMLWMTb
MeXaHWKa U3/IMLWHEN paboTbl MO BOCCTAHOB/IEHUIO pa3bUTOro niaaHepa.

1.5

OAEX/JA U OBYBb

AspopasBefunKk MMeeT CBOK cneumduKy paboTbl. MO3TOMy eCTb CMbICA NOAHATb
BOMPOC, BO 4YTO €ro oZeTb M KaK 06yTb. B Lensx co6cTBeHHOM 6€30MacHOCTH
a’popasBejuuK He AO/IKEH OT/IMYaTbCA OT OObIYHOrO BOEHHOCAYXallero. 34echb
HaZANMMCb Ha BCHO CMMHY «A3popa3BejKa» W Mponessiep Ha pyKaBe TOYHO He
MOMOLWIHUKKU. A3popasBeAuMK - OAHA M3 CaMblX MPUOPUTETHLIX Lenen
NPOTUBHMKA HapAAY C KOMaHAMPamMK U CBA3HbIMM. [103TOMY CHapyXM OH AOJIKEH
CTapaTbCA BbIMAAETb TaK e, KakK 06blYHbIM CTPENOK. 1S poanM MeXaHWKa OYeHb
NPUroaMTCA XMNET C MHOXECTBOM KapMaHOB BMECTO pasrpy3ku, B KOTOpble
MOXHO CMpATaThb Jl06ble OTBEPTKM, CKOTYM, 3anacHble akKyMyIATOPbI U Apyrue
HEeobX0AUMbIE BELLM, 6€3 KOTOPbIX TEXHUK HE MOXKET KMTb. [AnA paboTbl B nose
6blBaeT M0JIE3HOM BETPOHENPOHMLUAEMAA HaKMAKa, ANS XOJIOAHOMO0 BPEMEHM
roga. O6byBb 3KMNaxa camasd 00blYHAA, TaK KakK XOAWTb aspopa3BeuMKy JaneKko
He HyHo. Komnnekc BMJIA - aocTaToyHO rpoMO3AKMM, ero 6e3 TpaHcrnopTa
ZANIEKO He yHecellb. MCKYeHUE COCTaBAAT, NOXanyM, TOJIbKO onepaTopbl
ManeHbKMX KOMTepoB, paboTarwmx NpAMO No 60eBbiM pacyeTam. XKenaTtenbHo
MMETb BOAOHENPOHMLAEMbIE BaxM/ibl B MEKCE30HbE U TEMYID 06YBb 3MMOM,
MOCKOJ/IbKY HYXHO JOCTaTOMHO A/IMTeNbHOE BpeMA HaxOAMTbCA HA OAHOM MecTe
NPaKTUYECKU 6e3 ABMKEeHUA. OYKM ANA 3alMTbl F1a3 OT MOLUEK, NbIAW M CONTHLA
06A3aTe/IbHbl, KAK MUHUMYM, AN1A NUI0Ta.
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BOZA

1.6

dkunax brNJ1A paboTaeT B 0CHOBHOM ros0BoM. O6e3BOKMBaHME Te/la HacTynaeT
npu notepe 15% BoAbl B opraHu3me. 3aTpyAHEHMA C YMCTBEHHOW AEATE/IbHOCTbIO
HaYMHAIOTCA ropasfo paHblue, yxe npu notepe 5%. IloaTomy B Hexkapkoe Bpems
rojja — MUHHUMYM 1 JI BOJbI Ha UeJIOBeKa B CyTKU. B xkapy — oosabire. ITute
cleayeT BOAY, a He Kode Wi ra3supoBaHHbIe HANUTKHU. YNOTpeOJeHHe
aJKoroJifA JSKumazkeM 3ampemeHo. OH TopMo3uT paGotry Mo3ra. MOXHO
pacnmcaTb paboTy HEMPOMEANATOPOB M BIMSHME aJIKOFOJ1St HA HUX, HO SKMMAXky
BM/IA 310 3HaTb HeobsA3aTenbHO. B npouecce noneta Ha BINJIA 601bLWMHCTBO
OpraHoB YyBCTB Y€/I0BEKA HE y4acCTByeT, MO3TOMY Ha MEpBbIM NJAH BbIXOAMT
CMOCOGHOCTb GbICTPOrO MbILLIEHWUA M BHUMATEIbHOM NOArOTOBKM K noseTam. Y
nMIoTa HaCTOAWEro camosieTa B npouecce ynpaB/ieHMa paboTaeT 6onblue
opraHoB 4yBCTB. OH 4yBCTBYeT KpPeHbl HE TOJIbKO 3pUTE/IbHO, HO M C MOMOLLbIO
BECTUOYNAPHOro annapara, 060poTbl ABUraTena BOCMPUHUMAET HE TOIbKO M3
npM6opoB, HO M MO 3BYKY, NPUBAMKEHME K CPbIBY MOTOKA HAa Kpbl/ie HE TOJIbKO M3-
3a NpeaynpexaeHus cneuuaibHOM CUCTEMbI, HO U M3-3a M3MEHEHWM B 3arpy3Ke
PYYKM ynpaBsieHuA. [103TOMy CMeHy KpeHa Nu/10T oTpaboTaeT elle 0 Toro, Kak
YBMAMT MOKasaTeNn aBMaropmM3oHTa, a U3MEHEHWA B paboTe ABMraTens YC/bIWMT
JaXke HeCMOTpA Ha NpUOOPHYK NaHeNb, MPUOIMNKEHME K CKOpPOCTMU CpbiBa
MOYYBCTBYET €lle A0 TOro, Kak 3anuweT npeaynpeauTesibHoe YyCTpoMCcTBo. B
3kunaxe bBIJIA Bce 3TM KaHanbl NpoOCTO He pabotatT. Ana BocnpuATMA
MHbOPMaLMM eCTb TOJIbKO OMH KaHa/l — 3peHue, No3TOMYy Heobxoauma BcA
KOHLEHTpaumsa BHUMAHMA Ha 3pUTENIbHOM BOCNPUATHM.

MATAHUE MPU BbIXOAE B MOJE

1.7

Kpome 06LIenpUHATBIX pEKOMEHAALMI MOXKHO [06aBUTb Ceaylollee: nepsas
e/la pa3BeuMKa — Casio, MOCKOJIbKY OHO Ha 85% COCTOUT M3 BOAbI, ABNSASACH NPU
3TOM O4Y€Hb MMTATE/IbHbIM (CNeAyeT OYMCTMTb OT COMIM). TaKKe B paulmoH
enatesbHo [06aBMTb 6O/blIe CNAAKOro (LWIOKONAZ WMAM CTYLIEHKY) M,
COOTBETCTBEHHO, 60/IbLLE BOADI.
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1.8

MPEANOJIETHAA NOAIrOTOBKA

MpepnonetHas noArotoBKa HeobxoAMMa [ANA BbIABIEHMA M YCTPaHEHMA
TEXHMYECKMX HeucnpaBHocTen BIJIA, Ha3eMHOM cCTaHUMM, a TaKxke anAa
NMOAroTOBKM 3KMNAxa K BblaeTy. Kaxzaa po/ib B 3KMNaxe BbINOJHAET CBOK YacTb
Npeano/IeTHOM MOAroTOBKM M COO6LLAET O FOTOBHOCTM. Hanpumep, MexaHuK,
rotoBa K BblieTy BIJIA, npoBepsaeT COCTOAHME nMponennepa, pyneBbixX
NOBEPXHOCTEN M CEPBOMEXAHU3MOB, Y3/1a KPEMNJIEHWUA KpblJla, CAMOro KpblJla Ha
npeaMeT NoBpeXAeHUn, drosenska, aHTeHH, 3apaa AKB. B HacToswlee Bpems
NMUNOT COOMpaEeT aHTEeHHbl, nposepseT 3apag AKb B aHTeHHOM 610Ke, 3apAag
6aTapeu B nyabTe. LUTypmMaH MOHTMpYeT Ha3eMHyl CTaHUMI0, NpoBepseT 3apaj
AKB Ha KomnbloTepax M paboTocnoCOGHOCTb HAa3eMHOM CTaHUMKM B Lenom. Mocne
3TOro CMCTEeMy npoBepsAlT B c6ope (CBA3b Ha3eMHOM cTaHumm c BIJIA,
paboTocnocobHocTb Kamepbl, AMNC mMoayns, BuaeoKkaHana). IKMMNax NPOU3HOCHT
NONETHYI0 3ajadvy, 06CyXAaeT MopAAOK U POJIM Ha B3/JIETE U MPU3EMJIEHUM,
JIEMCTBMA BO BHELUTATHbIX CUTyauusaxX. Bceraa BbinosHAETCA B OAHOM M TOM Ke
nocaeA0BaTeIbHOCTU OLHUMM U TEMU KE POJIAMM.

1.9

NMOC/IEMNONETHbIA OCMOTP

BbinosiHAeTCA nocne npu3emMieHMs annapata. YacTo OCMOTP MPOM3BOAMTCA YKe
nocsie NOKMAAHWUA JIETHOM NIOWAAKM B Liensx 6e3onacHocTi. To ecTb CHavana
€/l1eM C «3aCBEYEHHOr0» MECTa CTapTa, a NMOTOM Y}Ke MPOBOAMM BCE OCTasIbHble
Aencteus. MocnenoneTHbIM OCMOTP BKJIOYAET B CebA: TlaTesbHbIM OCMOTP
annapaTa, ero YacteM u aetanen Ha npeamMeT 06HapyKeHUA NOBPEXKAEHNN UK
HEMCNPaBHOCTEM, BO3HMKLWMX B MOJETe MM B pesysibTaTe MpU3eM/IEHUS;
M3BJIEYEHME PA3PSKEHHOrO AaKKYMY/IATOPA, YCTAHOBKA 3apAXKEHHOrO B Cy4ae
MCNpaBHOCTM annapata. /laHHble 0 NnosjeTe 3aHOCATCA B GOPTOBOM JKypHan M
JKYPHas y4yeTa akkymynatopoB. Kak 1 B c/lyyae ¢ npeanoneTHOM NoAroTOBKOM,
OCMOTpP HEO6XOAUMO MPOBOAMTL MO TOM KE CXEME, B TOM K€ MOPSAAKE KaxKabln
pas. [encTBuA Kax4oM PO/IM TaKKe CMHXPOHHbI. MoKa MeXaHWK pa36upaeT M
ocmatpmBaeT bBIJIA, nuioT cBopauMBaeT aHTEHHbIM MOAYJb, LUTYPMaH
BbIK/IOYAET HA3EMHYH CTAHLMIO, M 3KMNAXK GbICTPO MOKMAAET NIOWAAKY.
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MPABUIA 3APAAKU, UCMOJIb3OBAHUA AKKYMYNIATOPOB

1.10

OCHOBHble BMbl aKKYMY/IATOPOB, MCMO/b3yemMblx B BMJ/IA. Ha cerogHAwHMM
AeHb UCNO/b3yeTCA 5 OCHOBHbIX TUMOB aKKYMY/IATOPOB:

1. Pb (lead-acid nau CBMHLOBO-KMCNOTHbIE);
2. NiCd (HuKenb-KagmueBble);

3. NiMh (HMKenb-MeTanarnapuaHble);

4, LiPo (nMTUH-NnONMMEpHbIE);

5. LiFePO4 (nutumn-depodocdaTHble, Takke n3BecTHble Kak A123, LiFe, LiFo,
mTnn-cdocdarbl).

CBMHUOBO-KMCNOTHbIE (Pb) akKymynatopbl no oTHoweHuo K BIJIA ncnonb3yoTca
NMPaKTUYECKM TONbKO KaK MCTOMHWMK 3HEpPrMu ANA noAs3apAaku B MNOJEBbIX
YCNOBUAX APYTrMX TUMOB aKKYMYJIATOPOB M KaK MCTOYHMK MUTaHMA CTapTepa M
CTapTOBOW MaHeNMn ANA CMN0BbIX YCTaHOBOK € /JBC. O4yeHb 4acTo B KayecTse
aKKyMyJiATOpa BbICTyrMaeT GOPTOBOM aKKYMyNsTOp aBTOMOGMASA. Takue
aKKYMY/IATOPbl XapaKTepHbl HEMpPUXOT/IIMBOCTbIO, BbICOKUMWM TOKaMM OTAAuM, HO
UMEIOT 60JIbLLIOM BEC M MEAJIEHHO 3apSAXKALOTCS.

Hukenb-kagmuesble akkymynatopbl (NiCd) 4acto MCnonb3yloTca ANA NUTaHMA
nepefaTyMKoB, a TaKXe KaK CMJI0Bble B TEX CyYasX, rAe BaXHbl TOKU OTAA4U U
60/1blloM pecypc. He Kaxapii NiCd akkyMynsaTop MOXKET MCMNO/Ib30BaThCA KaK
cunosom. boitoble NiCd 6aTapeu, Kak npaBu/io, He CMOCO6HbI K OTAaYe 60/1bLMX
TOKOB M NPUroAHbl TOJIbKO ANA NUTaHMA NepejaTymka U B HEKOTOPbIX C/lyYasX -
60pPTOBOM 3M1EKTPOHMKKM Ha BMNJIA ¢ ABC. [Ana nuTaHWS CUI0BOM YCTAHOBKM
MOXHO MCMOJIb30BaTb TOJIbKO MPOMbILLIEHHBIE aKKYMYAATOPbI, pacCYMTaHHble Ha
6onblwme ToKM. NiCd aKKyMynATOpbl XapaKTepHbl CBOEM HEMNpMXOT/IMBOCTbIO, HO
061a4at0T A0CTAaTOMHO 60/IbLUIMM BECOM MPU HEGOBLIOM YAENbHOM EMKOCTM.
HepnocTaTKOM, HECKONIbKO YC/IOXKHAWMM MX 3KCMJyaTaumio, ABAAETCA TaK
Ha3blBaeMbl 3D PEKT NaMATH, O KOTOPOM Mbl CKAXKEM YYTb HUKE.

Hukenb-metanarugpuansie (NiMh) akkymynatopsl npuwan Ha cmeHy NiCd. Bce
Bbllecka3zaHHoe o NiCd, B uenom, otHocutca u K NiMh. Otanume NiMh B ToM, 4TO
OHM MMEIOT, KaK NPaBMI0, 3aMETHO 60/IbLLYI0 EMKOCTb MPU TOM XKe
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Bece, Kak M aHanormnyHbole NiCd. «3ddeKT namaTn» y HUX MeHee BblpaxeH. CpoK
rogHocTu NiMh 06b14HO MeHblLue, yem NiCd.

B nocneaHnue roabl ana netawwmx mogenen u BMNJIA nonyumnm 6onbluoe
pacnpocTpaHeHue nUTUM-nosumepHble (LiPo) akKkymynatopbl. OHM JNiErKM,
06/1aZ1al0T O4YEHb BbICOKOM EMKOCTbl0 OTHOCMUTE/IbHO MX Beca M pasmepa,
BbICOKMMM TOKaMM OTAAauM, BO3MOXKHOCTbIO ObICTPOro 3apaga. bnarogapsa 3tomy
OHU CTaM OCHOBHbIM MCTOYHMKOM 3HEPrMmM ANA SNEKTPUYECKUX CUIOBbIX
ycTaHoBOK bBIJIA. K corkaneHnuto, He obownocb M 6e3 HepocTaTtkoB: LiPo
AKKYMY/IATOPbI OKa3a/IMCb AOCTAaTOUYHO KPUTUYHDI K peXMMaM 3KcnayaTaumu. B
C/lyyae pa3paaKM TakoM 6aTapen HUKe AoNyCTMMOro YPOBHA OHA 6€3B03BpaTHO
BbIXOAUT M3 CTPOSA, a NPEBbILLEHNE HaNpAXKeHMA Ha 6aTapee MOXeT NPUBECTU K
€e B3pblBHOMY CaMOBO3ropaHuio. TemM He MeHee, npeumyulectea LiPo
aKKYMYJIATOPOB NepeBeLUMBAOT MX HeAOCTaTKM, M MOTOMY MX MCMO/b3YHoT,
cobodan onpegeneHHble npaBmaa 3KCnyaTaymm.

HepaBHO nosBMAMCHL 6aTapeu, BbiMyCKaeMble aMepUKaHCKOM KoMnaHuen A123
Systems, OTKyZa M nowao Mx nonynspHoe HaseaHue A123. OHM aasioTcA
pa3BUTMEM JIUTUM-MOJIMMEPOB M B CBOEM OCHOBE MMEKT XMMUUYECKYHD (hopmyy
LiFePO4 (dbepodocdat nmtusa). bnarogaps 3ToM opmysie OHWM MOAYHUUU
MHOXECTBO a/IbTEPHATUBHBIX Ha3BaHWK - LiFe, LiFo, nuTtui-cdocdatbl 1 1.4.
JaHHble 6aTapeu OKasa/MCb, Ha MepBblM B3rasz4, MPOCTO HAXOAKOM:
HEeMNpUXOT/IMBbIE, YCTOMYMBBIE K YAapam, AOIOXMBYLIME, HEMPUXOT/IMBbIE K
4yacToM 6GaslaHCUMPOBKE, He 60ATCA YMEPEHHbIX nepe3apsXeHUd U rIyGoKMX
pa3psAaoK, OTAalT GO/blUME TOKM, M FNaBHOE — LUTATHO AOMYCKalT O4YeHb
ObICTPYIO 3apAAKY 32 15—20 MMH. YTO B MNONEBbIX YCJ0BUAX NMPOCTO HGECLEHHO.
OJHaKo 1 3ecCb He 060LW/10Cb 6€3 HEIOCTATKOB: OrpaHMYEHHbIM PAJ EMKOCTEN
(Ha Bbixoge avwb 2300 MAY), 6osbluee, No cpaBHeHWo C LiPo Bec, HM3Koe
HanpsyKeHMe Ha 6aHKe M JOCTaTOYHO 60/bllas ero NpocajKka noj HarpysKou.
Ecam 6bl He 3TO, OHM MOT/IM Obl 3aHATL HMWY LiPo.

AnAa 3apsagku Bcex TMNOB BblLENEPEYMCIEHHbIX TUMMOB 6aTapen UCNosb3yeTcs
BCEro JBa OCHOBHbIX MeETOAa: MEeTOZ MOCTOAHHOrO TOKa C HEKOTOPbIMM
Bapuauusamu (gna NiCd, NiMh) u metog CC-CV (gna Pb, LiPo, LiFePO4). Nogpo6Ho
OCTaHaB/IMBATbCA Ha OCOOEHHOCTAX 3apAAKM KaXKAoro Tuna Mbl HE OyJeM,
paccmoTpum TosbKo NiCd, NiMh v LiPo.
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3APAAKA NICD (HUKE/1Ib-KAAMUEBDIX)
U NIMH (HUKENb-METAJITUAPUAHBIX) AKKYMYJIATOPOB

MpaKTUYECKM BCe 3apAfHble YCTPOMCTBA ANA TaKMX aKKYMY/IATOPOB MCMOJb3YHOT
MeToa AenbTa nNuK (oH e "-dV", oH e "MMHYC genbta BE") ans onpenenenus
OKOHYaHMA 3apaga. B gaHHOM MeToze MCMosb3yeTcA CBOMCTBO HUKENEBbIX
aKKYMYJIATOPOB, NPMY KOTOPOM B KOHLE 3apAAKM HanpsXeHUe Ha akKyMynatope
HauyMHaeT CHMXATbCA HA HEKOTOPYI0 HE3HAUMTENbHY BeNuvmHy (okosio 30 MB B
pacyeTe Ha oAHY 6aHKy). [py 3TOM abCONIIOTHOE 3HAYEHUE HANPAXEHUA He MMeeT
HUKAKOro 3Ha4YeHMs, OHO MOXKET 6bITb OT 1,4 a0 2,0 Ha oaHY 6aHKy. TaKxe HeT
HMKAKOro 3Ha4YeHWMs  abCoMOTHOE  3HAYEHME  HOMMHAJIBHOM  EMKOCTM
aKKYMYNsiTOpa, YTO O6GDBACHAET OTCYTCTBME TAKOro NapameTpa HaCTPOMKM Y
MHOrMX 3apAaHbIX YCTpoMcTB. Y NiMh akKyMynsaTopoB Crnaj HanpsiKeHus B KOHLE
3apAAKM MeHee BbiparkeH, Yem y NiCd aKKyMynaTopoB, M MOXET COCTaBAATb
Bcero 2 MB Ha 6aHKe (ZeroPeak).

MeTog onpeaeneHua KoHua 3apAAKM «AefibTa NMUK» XOpOLWO paboTaeT npu ToKax
3apsaga ot 0.3C u Bbiwe, rae C - HOMMHa/IbHAA E€MKOCTb aKKymyJsaTopa.
Hanpumep, ans akkyMynatTopa eMKocTblo 1500 MAY MUHMMA/IbHBIM TOK 3apsiaa,
npu KOTOpoM 6yaeT yBepeHHO paboTaTb MeToj «AenbTa nuKk», paBeH 0.3*1500 =
450 MA-0.5 A.

Mpy MeHblUMX TOKax CylecTByeT OMnacHOCTb TOro, YTO HanpsaXeHue
aKKyMy/iATOpa B KOHUE 3apAja He CTaHeT CHMXKaTbCA, a 3aBUCHET Ha HEKOTOPOM
YPOBHe. 3apsAAHOe YCTPOMCTBO HE CMOXKET TOYHO ONpeAeNUTb (haKT OKOHYAHUS
3apA4KM U HE OTKIYMTCA, a nepesapagka npu Tokax 6onee 0.1C HaHOCKHT yuwep6
aKKYMY/IATOPY, YMEHblUaa €ero eMKOCTb. MakcMMasibHoe 3HayeHue ToKa
orpaHMYMBaeTCA TUMOM WM MCMOJIHEHMEM KOHKPETHOrO aKKymynaTtopa. 37O
3HAa4YeHWe 06bIYHO He HanMcaHO Ha CaMoW 6aTapee, HO ero MOXHO HaMTu B
TEXHUYECKMX XAPAKTEPUCTMKAX Ha CaWTe NpOM3BOAMUTENSA 3/IEMEHTOB GaTapew.
Ha cerogHawHui aeHb npaktuyeckn Bce NiCd u NiMh akkyMynsaTopbl CNOCO6HbI
3apAxarbca TokoM o 1C npu yC/I0BUM HOPManbHOro (MPUPOAHOrO BO3AYLIHOMO)
oxnaxkaeHua. Ho ecTb aKKyMynaTopbl, CMOCO6Hble 6e3  MnocieacTBUM
BblAepKMBaTb 3apaaHble TOKM A0 4C (15-MMHYTHbIM peXxum 3apsaga). Takue
aKKyMyIATOpbl 06bIYHO MCMOJIb3YIOTCA B KAYeCTBE CWM/IOBbIX 3/IEKTPOMOZENEN, a
NMOCKOJ/IbKY JIMTUEBbBIE aKKYMYNATOPblI NPaKTUYECKM MONHOCTbIO 3aHAIM HMULLY
CMNIOBbIX 3N1EKTPOYCTAHOBOK, TO BCTPEYAKTCA 3TU aKKYMYJIATOPbl A0BOJIbHO
peskKo.
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CnepoBaTtenibHO, BEPXHUM MpeAesn 3apAAHOro ToKa onpenensieTcsl He TObKO
TUNOM M  MCNOSIHEHMEM, HO MU YC/IOBUAMM OXNAXKAEHUA KOHKPETHOro
aKkymynatopa. Kak ussectHo, B npouecce 3apagku NiCd n NiMh akkyMynatopbl
pasorpeBalTCs TEM CWJibHee, 4YeM 60/blue 3apsAHbId TOK, MpUYEM Y
MeTaNNrMAPUAHBIX aKKYMYNATOPOB Pa3orpeB 3aMeTHO CUJ/IbHee, 0COOEHHO B
KOHUe 3apAaKM. MakcumanbHaa AonyctMman Temnepatypa npy 3apagke ans
GO/IbLUMHCTBA aKKYMynATOpoB cocTaBaseT 55-60 rpagycoB. TakMM 06pasom,
3apAAHbIM TOK c/legyeT noa6upatb Tak, 4YTo6bl TemrepaTypa 3apsfa He
NpeBbICMNA YKa3aHHbIM MOpor. Yem Xy:Ke yC/oBMA OXNTaXKAEHMSA, TEM MEHbLUE
JIO/IKeH 6biTb 3apAAHbIM TOK. Ho Ans HaaexHoM paboTbl MeToaa "AenbTa NUK" OH
JoJieH 6biTb He MeHee 0.3C. Ha cerofgHAWHWMM JEeHb CaMO€ MacCOBOE
npumeHeHne NiCd u NiMh akkymynatopoB B Komnnekcax BIJIA — 3To
nepegaryMku annapaTypbl ynpaBaeHUsa 1 60pToBoe NMTaHWe Ha mogensax ¢ ABC
ycTaHOBKaMM. M B OAHOM M B [APYroM CJlydae aKKyMYIATOpbl MMET
orpaHMyeHHoe oxnaxaeHue. Ho 06bi4HO TOK 3apsaga okosno 0.5C He Bbi3biBaeT
neperpeBa aKKyMynATOpPOB B MepejaTtyMkax M Ha 6opty. M3 Bcero
BblLLECKAa3aHHOro cnefyet, 4YTOo A/1IA aKKYMYJIATOPOB AAHHOrO0 MPUMEHEHUSA
OoNTUManbHbIM fABNAETCA TOK 3apsada 0.3 - 0.5C. Hanpumep, ans nepegartyumka
Spektrum DX7 ¢ akkymynatopamm 1500 MA4Y onTMManeH TOK 3apsga oOT
0.3*1500 = 450 MA go 0.5*1500 = 750 MA. Kpome TOro, Bo MHOrMX nepegaTymKax
B LieMNM aKKyMy/naTopa BCTPOEH MpeAoXpaHMTE b, KOTOPbIM CropaeT npu nomnbiTKe
3apAAMTb aKKYMYATOp nepeAaTynka TOKOM 6oniee 1A.

NiCd 1 NiMh akkyMynAatopbl 061a4al0T Tak HasbiBaeMbiM 3DMEKTOM NaMATH.
MPaKTMYECKMIM CMbICT €ro B TOM, UYTO aKKyMY/IATOpP MPUBLIKAET OTAaBaTh B
npouecce paspsga Ty €MKOCTb, KOTOPYO OH MOAYYMA NpU NOCEAHNX 3apAajax.
Ecnn 3apsaxaTb NonypaspsyKeHHbIM aKKYMYJsTOp MpoCTO Ao6MBas ero Ao
MaKCMMYMa, TO CO BPEMEHEM OH Ha4YMHaeT 0TAaBaTb TO/IbKO 3Ty MOJIOBUHY, TEPAA
€MKOCTb. M03TOMY AN NPOAO/IKMTEIBHOM KM3HU HUKENEBBIX aKKYMY/NATOPOB MX
cneayet UMKNeBaTb XOTA 6bl 04AMH pa3 B MecAl. lMpouecc upkna 3akiovaeTca B
MONHOM paspsafe akKyMy/aaTopa C nociefylowmm ero 3apagom. Ecam
aKKYMYJIATOP YXKEe CTapbli U MMEET YMEHbLUEHHYK eMKOCTb M3-3a 3ddeKTa
NamATH, TO €ro MOXHO peaHUMMMpPOoBaTb B HEGO/bWMX npegenax (HO He
nonHoctbto — Ao 10 — 20%). Ana TakoM npoueaypbl AOCTaTOMHO caenatb 3
MOJIHbIX UMK, BCE NOCAEAYILWME LUKIbl 0ObIYHO YXKe He AAT MOJOKMTENbHOIO
pesy/sbTara.

Tenepb OT TeopMM paspsaga Neperaem K NpakTuke. 3apsaHble YCTPOMCTBA MMEIOT
ZIBe OCHOBHbIE YCTAHOBKM 151 Pa3PALKM aKKyMYIATOPOB.
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pa3pAg M HanpsxeHue, A0 KOTOPOro crejyet paspaxaTb akkymynatop. C TOKOM
BCE MPOCTO: YeM MeHblle TOK paspaga, TeM addeKkTuBHee npouecc (nonHee
npoucxoauT paspag). Ecim y Bac HeT orpaHMyeHuit no Bpemenu, Tok 0.1A 6yaet
npaBu/IbHbIM BbIGOPOM, @ €C/IM BPEMEHM COBCEM Mano, TO TOKM pa3psaga 4o 0.3C
BMOJIHE AOMYyCTMMbI. C HanmpA)eHWem, A0 KOTOPOro PaspAXaeTcA aKKyMyJATop,
AeNI0 HEMHOrO c/10XHee. CMbIC COCTOMT B TOM, YTOObI He AOMYCTMUTb NOJIHOO
paspsaga (4o HynsA) xoTa 6bl oAHOM 6aHKM B 6GaTapee. Hanpumep, umeem
nocnegoBaTesibHy0 6aTapeto, COCTOoALLY M3 4 6aHOK, NpUYeM ofHa U3 GaHOK
MMeeT HECKO/IbKO MEHbLUYI0 eMKOCTb (4TO BCTPeYaeTcsa O4veHb 4acto). [pwu
paspsaKe 3Ta 6aHKa nepBas paspaAMTCS, U HanpsXKeHUe B HEM HaYyHeT najaTb
[0 HY/15, B TO BpEMA KaK B APYrmx 6aHKax HanpsxxeHue byaeT HOMMHANbHbBIM.
ECcnm B 3TOT MOMEHT He 0CTaHOBMTb MpoLECcC paspsaaku 6aTapen, To No 6aHKe, Ha
KOTOPOM HanpsKeHWe paBHO Hy0, ByAeT NpoTeKaTb TOK paspsaa Apyrvx 6aHoK,
nepesapskas ee B 06paTHOM MOJIAPHOCTM. TAKOM PEXUM rybuUTeNeH ans
«cnabenwero 3BeHa» 6atapen. OTcloga ANA akKKyMyasTopa, coctosiwero ms N
nocnenoBaTeslbHbIX 6aHOK, MWMHMMAa/JIbHOE HanpsXeHWe pa3spaga  MOXKHO
onpegenuntb no gopmyne: U=1.25*(N-1). Hanpumep, ansa nepeaatyunka Spektrum
DX7, B KOTOpPOM 6aTapea COCTOMT M3 8 mocaeaoBaTe/bHbIX 6AHOK, MUHMMalbHOE
HanpsaxeHue pa3psaga paBHo U=1.25%(8-1) =8.75~8.8 BoibT. HO B HEKOTOPbIX
3apsAAHbIX YCTPOMCTBAX HamnpsiKeHWe pa3psga OnpeaenseTcs B pacyeTe Ha OfHy
6aHKy, Torga dopmyna oyaet cnegywowmm: U=1.25*(N-1)/N. Ana DX7 ato 6byaeT
U=1/25%(8-1)/8=1.09~1.1 BonbT/6aHK. Kpome ABYX OCHOBHbIX HAaCTPOEK, PEXMM
UMK/IMPOBaHMA MOXET MMETb €Lle HEKOTOpble HAaCTPOMKM, Hanpumep, Bpems
naysbl MeXJy UMKAamMM. ITO BpeMA HeoO6XO0AMMO, YTOObl AaTb aKKyMYyAATOpY
OCTbITb NOC/IE 3apAja Nepej Havya/ioM paspsaja.

OamH 13 caMbIX YacTbIX BOMPOCOB: MOXHO an 3apaxatb NiCd namn NiMh 6atapeu
B HECKOJIbKO NPUEMOB, 3apAAuB MX YaCTUYHO, a 3aTeM MO3Xe NpoA/IMB 3apsaa?
OTBET TaKoB: B OOLLEM-TO MOXHO, HO HE C/leAyeT BK/YaTb 3apaj HeMeAIeHHO
nocne ero npekpaweHMa — caeayet nofoXxAaTb HEKOTopoe BpeMA. M He CTaBuTb
Ha 3apAj MOJIHOCTbIO 3apAXKEHHYI0 6aTapelo - Npu 3TOM MeToA onpeaeneHus
KoHuUa 3apsaga -dV MoxeT He cpaboTtaTtb M 6aTapes OyAeT nepesapsixeHa, YTo He
noMAeT er Ha nosib3y. KpoMe Toro, ecim Mexay Takumu fo3apsigamu 6aTtapeto
MCMo/Ib30BaTh, BTOPOM 3apsj 6yaeT «Ao6uBatb» GaTapero nocse oTAauu e
4acTM EeMKOCTM, YTO HenoCpeACTBEHHO MOB/AMAET Ha BO3HMKHOBeHMe 3ddeKTa
namAtM. CnepoBaTtenbHO, B PeAKMX Cayyasax 3TO AOMYCTMMO, HO He Kak
NOCTOAHHAA NPaKTMKAa. MK HYXXHO NPOM3BOAMUTL pPeryisapHoe LUMKAUPOBaHME.
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HekoTopble 3apsaHble yctporctBa NiCd 1 NiMh MMmeloT anbTepHaTMBHbIE METOAbI
3apAaja, Takue Kak Reflex. CyTb cocToMT B TOM, Y4TO B npouecce 3apsAja NpAMbIM
TOKOM 6GaTapen nepuoaMYEeCKM MOJAKTCA KPaTKOBPEMEHHbIE MMMNY/bCbl
obpaTHOro Toka paspaga. 1o HEKOTOpbIM AaHHbIM, 3TO YMEHbLUAaeT NposABieHne
addekTa namaTH, paspylias obpasoBaBLUMECSA BHYTPU KPUCTaI/Ibl M YyyLLas
A dysnio BblaensaeMbiXx BHYTPU My3blpbKOB ra3oB, YTO AAaeT BO3MOXHOCTb
f[o3apsaxKaTb 6aTapeto 6e3 UMKAMpoBaHMA. TPYyAHO TOYHO CKa3aTb, HACKOJIbKO
3T0T MeToa 3PPeKTUBEH HA NPAKTMKE, HO €C/IU OH B 3apsAHOM YCTPOMUCTBE,
noyemy 6bl He nonpo6osaTb?

1.12

LIPO (IMTUA-NOJIMMEPHBIE) AKKYMY/IATOPbI
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ITM aKKYMyNATOpbl 0671aJal0T HENPEB30MAEHHbIM NOKa3aTeieM yaebHOM (Ha
€AMHULY MacCbl) SHEpruM, a TakkKe CMocobHbl OTAaBaTb 60/bLUME TOKM paspsja.
TaK 4YTO B MOAENAX C CM/I0BOM 3/IEKTPOYCTAHOBKOM 3TUM aKKYMY/IATOpam Noka
NPaKTMYECKM HET a/IbTEPHATUBBI.

KpaTko nepeymcinm OCHOBHble MpaBu/ia 3KcnyaTaumm LiPo akkyMynsaTopos,
NpeAoCTaBAAs HUXKE NoAPOGHbIE 06BACHEHMA NPUYMH MHTEPECYHOWMMCA STUM.

Bo Bpema 3apaaku LiPo wucnonb3ynTe TO/MBKO cCneuuanbHoe 3apAaHoe
ycTponcTBo and LiPo. 3apsKanTe ToNbKO Noj HabMoAEHUEM.

B cnyyae Kakoro-nM60 BHYTPEHHEro MOBPEXAEHUA BO BPEMA 3apAAKM MOXKET
NMPOM30MTM CaMOBO3ropaHue 1 noxap — goTtorpadum CropeBLUMX NPU 3apaaKe
LiPo aKKyMy/iATOPOB MalUMH MOXHO HaMTM B WMHTEpHeTe. 3apsAxauTe
aKKYMYIATOPbI, MOJIOXKMB X HA HETOPIOYYH MOBEPXHOCTb.

Hukorga He 3apsiKanMTe aKKyMynsTop 6e3 6anaHcMpa - YCTPOMCTBA,
KOHTPOJIMPYIOLLETO M BblPaBHMBAIOLLET0 HAMPSKEHMSA Ha KakAoM «b6aHKe» B
nocneaoBaTe/lbHO COoeAMHEHHOW 6GaTapee. /Jna ycTpoucTB Tmna iMax B6,
G.T.Power A6 M NOAOGHbLIX MM, MMEILMX BCTPOEHHbIM 6GanaHCUp M BblIGOP
MEeTO/I0B 3apsAja, Bceraa BbiompanTe pexmm Balance Charge Bmecto npocto LiPo
Charge. MocneaHuit pexxum He 6anaHCMpYeT M HE KOHTPOJIMPYET KaxKAaylo M3
6GaHOK.

NOArOTOBKA K MOJIETAM

ANnA 3apAaKM UCNoNb3yMTe TOK He 6onee 1C, ecnu Br B none, u okoso 0.5-0.7C B
narepe — 6onee MeNeHHasa 3apAjKa NpoAMT CPOK CAYXKObI aKKyMyaATopa.

JlononHutenbHas MHMOPMaLMA: HEKOTOPLIE HOBEIE THMEI 6aTapel Hyperion G3
[ONYCKaKT 3apAaKy Tokamu 4o 5C. B 5TOM c/lyyae MOXHO PEeKOMEHAOBaTb TaKyHo
3apAAKY B NOJIEBBIX YCNOBMAX, a Ha 6a3e 2 — 3C GyaeT AOCTAaTOMHO, XOTA 3apAjKa
npu 1C He ycyry6ut cutyaumto. CTapanTech He A0BOAUTL 6aTapeto A0 NOosHOM
pa3psaAKM, Nydlle ocTaBuTb B HeM 10-20% eMKOCTM M 3apAAMTb €e NMOBTOPHO, YeM
«yOUTb>» ee 3a OMH NoseT.

EC/v BO3MOXKHO, CTapaMTech MCMo/b30BaTb GaTapen C HEKOTOPBIM 3anacoMm Mo
HOMMHA/IbHOMY TOKY. DTO NMPOAJIMT CPOK UX CITYK6EI.

Kak yKa3wiBanoch Brille, 6atapen LiPo 04eHb KPUTUYHBIK PeXMMY sKCnayaTauuu.
Mpn ux 3apsage ynotpebnsetca cnocob CC-CV. To ecTb cHavyana 6aTapes
3apAXKaeTca HeKOTOpsM (MKCMPOBAHHBIM TOKOM (constant current — CC), npum
3TOM HamnpsxeHue Ha 6aHKax 6aTtapen pactet. locne JOCTUNKEHWUA HanpAXeHUA
4.20 BoNbTa Ha KaxKJoM 6aHKe GaTapes Y»Ke 3apsKeHa NpUMMEpHO Ha 95%, u
3apAAHOe YCTPOMCTBO NEpEXoaMT KO BTOPoM chase anroputma 3apsga CV
(constant voltage, NocTosHHOE HanNpAXeHUe).

Mpyu >TOM TOK NOCTENEHHO CHUXAETCA TaK, YTOOBI HANPAXKEHME HA KaxKAoM 6aHKe
He npeBeickN0 4.20 BoAbT. DTa Be/NMYMHA onpeaensetcsa xumuel LiPo 6atapenu.
MpeBrilleHME ee AoNYyCTUMO He 6onee yem A0 4.25 BO/bT, a AOCTUXKEHME
3Ha4YeHnA 4.30 M Brille MOXKET NPMBECTMU K B3PHIBHOMY CAMOBO3rOpPaHMIo.

®azon 3apsga CV B NoneBuIX YC/IOBMUAX MOXKHO NMpeHebpeyb: OHa J06aB/iseT
TO/IbKO nocieaHne 5% eMKOCTU, HO 3aHMMAET OT TPETU A0 MOJIOBUHBI OOLLErO
BPEMEHM 3apsaja npu 3apsage TOKOM 1C.
Mo>TOMYy MOXHO MpeKpawartb 3apAf4 MNocie AOCTMXKEHMs  6Gatapeen
MaKCMMaJsIbHOTO 3HAYEHUs HaNPSAXKEHUS, SKOHOMSA BPEMS.

Mpu paspagke B npouecce bsKChayatauuMm HeZoMmyCTUMO  MOHMMKEHWe
HanNpsXKEHUA Ha KaXXaoM 13 6aHOK HuxKe 3 BosbT. JocTaTodHO pas nocaamTb LiPo
6aTapeto A0 2.5 BoNbT Ha 6aHKy, U ee MOXHO 6yaeT BeibpocHTb. Mocne TakoM
pa3pAaKM GaTapes MOXEeT «CAyTbCA», OHa TepAeT 60/iee MOJIOBUHBI EMKOCTU U
nepecTaeT oTAaBaTb HOMMHA/IbHBEIM TOK paspaay, MM NPOCTO He 3apsxaeTtcsA. B
TeYyeHWe KOPOTKOro BpemMeHu baTapea TepAaeT eMKOCTb MOYTH NOJIHOCTbIO.
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OTcioga CTaHOBWUTCA MOHATHLIM, YTO nMpobnema skcnayatauuu LiPo 3aknwoyaetcs
B TOM, YTO NpU 3apsgKe HEO6X0ANUMO KOHTPO/IMPOBAThL HANPSAXKEHUE HA KaxK oM
U3 6aHOK, 4YTO6bl HE BLIBECTU €r0 M3 CTPOS, a NPU MOC/eAyoLEN paspaaKe
CNneanTb, YTOObl aKKYMYIATOP paspaXasica He HUXKe JOoNYyCTMMOro MMHMMYMa.
O6blyHOE 3apAAHOE YCTPOMCTBO MOMKET KOHTPOJIMPOBATb HaMpsiKeHWe Ha
6atapee B LE/IOM, HO NpU GOJIbLIOM pa3bpacbiBaHMM HaNPAXEHUA Ha GaHKax
BMOJIHE BO3MOXEH BapMaHT, KOrAa Ha OAHOM M3 HUX elwe 4.05V, a Ha BTOpPOM yxe
4.30V. 3apsgka BUMAMT TONbKO cyMmapHble 8.35V M npogonxkaeTt 3apsaxaTtb
6atapeto 10 8.40V (4.20*2). Mpu 3TOM HanpsKeHMe Ha BTOPOM 6aHKe MpeBblllaeT
4.30V, 4TO C 60/1bLUIOM BEPOATHOCTbLIO NMPUBOAUT K BO3ropaHuio. MNpu paspsagke
Hecb6anaHCMpoBaHHOM 6aTapes 3Ta npob6siema crnocobHa npUBECTU K
nepepaspsgy OTAENIbHO B3ATOM 6aHKM, HECMOTPSA Ha TO, YTO CyMMapHoe
HanpsaxeHue ele Bbiwe, Yem 3V, YMHOXKEHHOe Ha KOIMYEeCTBO GaHOK.

ANna pelweHua 3ToM NPO6/ieMbl MCMOMb3yeTCs ChneuyManbHoe YCTPOMCTBO,
Ha3blBaeMoe 6anaHCUMpPOM. B npouecce 3apaga OH cneaut 3a HanpsXKeHUEM Ha
KaXAoW M3 6aHOK WM BblpaBHMBAET MX Mexay cobou. Mpu 3Tom 3apsgHoe
YCTPOMCTBO BbIK/IOYAET 3apsj BOBPEMS, HE BbIBOASA aKKyMynsaTop M3 cTpos. [pu
paspsake cbanaHCMpoBaHHOM 6aTapen BCce GaHKM TaKkKe paspsaxarTtcs 6onee
WU MEHee PaBHOMEPHO, M MPU CHUXEHUM CYMMAPHOro HanpsxeHua o 3V Ha
6aHKe JO0/IKHO CpaboTaTb OTCEYEHWE peryaaTopa, YTobbl NpeAoTBpPaTUTL BbIXOA
6aTapen M3 cTpos. MHOrMe CoBpeMEeHHble 3apsiAHble YCTPOMCTBA YKE MMEIOT
BCTPOEHHbIM 6anaHCMp, KOTOPbIM 0653aTesIbHO C/ieyeT Nonb3oBaTbcA. [ns
3TOr0 KPOME CWJIOBOrO Kabesns MOAKM0YAT OTAE/bHbIM 6alaHCUPOBOYHbIN
pa3bem 6aTapeu U BbIGMPAIOT COOTBETCTBYIOWMM PeXMM 3apaja. A/s YCTPOMCTB,
He MMeILWMX BCTPOEHHOro 6anaHcupa, He06X0AMMO MpUOGPECTU oTAe/IbHoe
BHelLHee 6anaHCMPHOE YCTPOMCTBO.

Tok 3apaga LiPo gomkeH npesbiwatb 0.1 €MKOCTM akKyMyasaTopa, TO €CTb
MaKCMMasibHbIM TOK 3apsiga paseH 1C. K npumepy, ana 3apaga akkymyastopa
eMKocTbio 2200 MAY TOK 3apAja He JoJiKeH npesbiwatb 2.2 A. B 10 e Bpemsa He
cnefyet CTaBUTb TOK 3apAga MeHblue, 4yem 0.5C. B HeKoTopbiX 3apAgHbIX
yctponctBax (Duratrax ICE) cToMT HeoTK/Io4YaeMbiM Talmep Ha 3apag LiPo
aKKyMyJIATOpPOB Ha 3 vaca. lMocTaBMB HEGO/BLIOW TOK, 3apsiAHOE YCTPOMCTBO
MOXKET He MOJIHOCTbIO 3apAAMTb aKKYMYJIATOP, @ OTK/IYMTLCA No Takmepy. EcTb
3apAjHble YCTPOMCTBA, KOTOPbIE UMEIOT YCTPOEHHDBIM TaMMeEpP, HO HET CMbICNa B
ero npumeHeHun ana sapaga LiPo.
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MpUHYAUTENIbHO paspsXaTb MM LMKAMPOBaTb JIMTUEBbLIM aKKyMYSTOp HeT
CMbIC/IA, NMOCKOJIbKY 3TH 6aTapen He o61agatoT 3PPEeKTOM NaMATH U COXPaHAIOTCA
B 3apSAXXEHHOM COCTOAHWMM (Haubosiee ONTMMaJIbHbIM PEXMM XpaHeHnsa — 60%
3apsaga). ToK paspsaga akKymysiATopa MOXKeT 6biTb /o6biM, HO He 6oJsiee ero
HOMMHa/a, YKa3aHHOro Ha 3TUKETKE, a TaKKe B eAMHMLAX BeNMYMHbI eMKocTH C.

Hanpumep, 20C Ha akkymysatope 1000 MAY 0O3HayaeT, YTO MAKCMMaslbHbIM
HenpepbIBHbIM TOK pa3psaga paseH 20*1000=20000 MA=20 A. CnhefyeT OTMETUTD,
YTO €C/IM He MCNO/Ib30BaTb AKKYMYNSATOP Ha FPpaHM €ro BO3MOXKHOCTEM, OH
NnpoXuBeT ropasgo 6onblwe uuknos. K npumepy, 414 ogHOro M3 (UpMEHHbIX
aoporux LiPo ¢ HoMMHanbHbIM TOKOM 30C npuBOgATCA cnegyowme TUNMYHbIE
AaHHble: Npu 3apage u paspsage Ttokamu 1C npomssogmTesnb rapaHTipyet 500
LMK/IOB 6€3 cyliecTBeHHOW notepu eMKocTu. lpu 3apsage Tokom 1C, Ho paspsae
MaKCUManbHbIM JoMyCcTUMbIM TOKOM 30C KOMYeCTBO LMKNOB COCTaBMT Bcero 50
(ynaget B 10 pa3). 370 AaeT XOpOoLUMI NPUMEP TOro, NMoYeMy KenaTeneH 3anac
TOKa 6aTapeu npu noa6ope CUI0BOM YCTAHOBKM.

B npouecce 3apaakuM MM pa3psaKM He AOMyCKamTe HarpeBa aKKyMynsTopa
6osee 60 °C. MecTo, B KOTOPOE YCTAHOBJIEH aKKYMY/IATOP HA MOAE/IM, [OJIKHO
MMEeTb XOpOLIYK BEHTUNIAUMIO M  [JO/BKHO XOpOoWo npoayBaTtbcA. He
3aBOpayMBaMTe aKKyMy/ATOP B TEMNJIOM30/IALMOHHbIE MaTepuasbl (MOPOJIOH,
neHonnact). EcAM Harpencs akkymynatop, AalTe eMy OCTbiTb nepej
UCNO/Ib30BAHUEM (3aPAAKON UM Pa3PAAKON).

MPAKTUYECKME COBETbI 10 OCHOBHbIM
TUNAM BATAPEU: NIMH, NICD

1.13

Tok 3apsaga: ot 0.3C go 0.5C, rage C - eMKOCTb akKyMysiATOpa B aMnep-yacax. Mpu
XOpOLLEeM OXNaXKAEHUU U KOHTposie TemnepaTypbl — 4o 1C.

Mpu xopolemM oxnaxaeHnn 1 KoHTpone Temnepatypbl — ao 1C.
Tok paspsaga: ot 0.3C go 0.1A (4eM MeHblie, TeM Niyywe, HO A0Jblue).

MuWHMManbHOe HanpsaxeHuWe npu paspsage onpegensetca Kak U=1.25*(N-1) uam B
pacueTe Ha Kaxkayto 6aHKy U=1.25*(N-1)/N.
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Npumep ana 6atapen NiMh 1500 MA4 8 6aHOK (nepeaaTyumk Spektrum DX7):
1. Tok 3apaga 0.5-0.8 A;
2. Tok pa3paga npu umkmposaHmn 0.1-0.4A (MeHbLle - ayywe);

3. MrMHMManbHoe HanpsxeHue Ha 6atapee 8.8 BobT uam 1.1 BoAbT/
GaHKy.

1.14

MPAKTUYECKMUE COBETbI MO LIPO

Tok 3apaga: 0.5-1C (MeHbLwe - ayywe).

Tok pa3paja: UMKNMpoBaHUE He TpebyeTcs, HO B LIeJIOM He Bblle HOMUHAbHOrO,
BblpaXXEHHOro B eAnHMLax eMKocTh C.

MWHMManbHOe HanpsXeHue: 3 BoJIbTa Ha OaHKe.

Mpumep ana 6arapen LiPo 2200 20C 11.18:
1. Tok 3apaga 1.1-2.2 A;

2. Tok paspsaga: o 44A;

3. MrMHMManbHoe HanpsaxeHue Ha 6atapee: 9 BONbT (HO HE MeHee 3 BOJIbT Ha
KaXAoM M3 6aHOK).

1.15

OBC/IYXXMBAHME HASEMHOM CTAHLIMM, PABOTA C
OMEPALMOHHOM CUCTEMOW, UHTEPHET, AHTMBMPYC

HasemHas ctaHums ans BMJIA npeacTtaBaseT co6oiM KOMMbOTEP, K KOTOPOMY
NOAK/II0YAETCS aHTEHHbIM 6/10K. BHYTpU aHTEHHOrO 6/10Ka 06bIYHO YCTAaHOBEH
MCTOMHMK MNUTAHMUA  (aKKYMYNsiTOpHas 6aTtapes), KOTOpblM Heo6X0AUMO
nepuoanyecKn 3apaxaTb M OCMaTpmBaTh.

YTo KacaeTcs aHTEHHOro nosif - BCE, YTO Heo6XoAMMO, 3TO C/leauTb 3a
reomeTpuen (He [OonycKkaTb MOTHYTOCTM) WM MEPUOAMYECKM YCTPaHATb
NOCNeACTBMA HEAKKYPATHOM TPaHCMOPTUPOBKM.
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HeckonbKo noapo6bHee onuLLIEM B3aMMOOTHOLLEHWMA 3KMMAXKa C KOMMbOTEPOM
Ha3eMHOM CTaHUMM. Kak npaBuJio, B COCTaBe KOMIMJIEKCa eCTb HOYTBYK, MHOr Aa
[lBa C YCTAHOBJIEHHOM oOnepaLMoHHOM cmucteMor Tuna Windows. OnmcbiBaTh
TOHKOCTM M HI0AHCbl paboTbl C HEM HET CMbIC/IA, OCTAaHOBMMCA JIMLIb HA Tex
BO3MOXHbIX Npo6seMax, KoTopble NpMMeHAOTCA B paboTe 3Tux MK B none B
Ka4yeCTBe Ha3eMHbIX CTAHLMM.

[Ana obHoBNeHMA cUCTeMbl caenaeM 6onee nogpobHoe onmcaHue: Windows
MHOrAa MbiTaeTCA YCTaHOBWUTb OBGHOB/JIEHME B CaMOe HernoaxoJslee Bpems.
Hanpumep, wuHorga npu nonéte BIJIA cuctema nblTaeTca npeanaratb
nepesarpysKy 415 YCTaHOBKM OGHOB/IEHMM, a TO M NMPOCTO Neperpy:kaeTca 6e3
npeaynpexaeHnsa, U Ha4YMHaeT MX yYCTaHaBAMBATb Cama. MMO3TOMY Ha KaxXaoM
BeYepHeM 0630pe TEXHMKM HEe MOJIeHUTECb MPOBEPUTb COCTOSHME OOHOBAEHMA,
4yTo6bl HEe 6blJI0 HeoXMAAHHOCTEM BO Bpemsa nonetoB. [lpoBepsmTe
YCTaHOBJ/IEHHbIM aHTUBUPYC, aKTyasIbHOCTb BUPYCHbIX 6a3 W NpoBepsuTe CUCTEMY
Ha uyucToTy. OTKNIOYMB OOGHOBJIEHME MONHOCTbIO, Bbl UCK/IOYMTE NpoGaeMy
nepesarpy3oK Mo BMHE CMCTEMbl OOHOBNIEHMSA, HO OTKpPOETE MOTEHLUMANbHYIO AbIpY
B 6€30MacHOCTU ONepPaUMOHHOM CUCTEMBI. TMOTHOCTBIO UCKAUYNUTL OB6LLEHME C
YYKMMKM HOCUTENAMM MHDOPMALMKM BaM BPAA /M YAACTCS, MO3TOMY CTapalTech
yAepXMBaTb OMEPALMOHHYI0O CUCTEMY B aKTyaslbHOM cocTosHuM. C Linux u
NoJO6GHbIMX OMEPaLMOHHBIMK CUCTEMAMM NPOGSEM MeHbLUe, MPaKTMYeCKM HeT
COBCEM, HO TaKME CUCTEMbI MCMOJb3YIOTCA B €AMHMYHBIX CyYanX.

BbIXOZHbIE JHU

1.16

BbixoAHbIM B aBUaLMM CUMTAETCA NII06OM fEeHb, KOrAa HET Nnoro/pl A8 NoseToB.
Mcnonb3lyetca TakoM JeHb ANA  MOMCKA HOBbIX MNONETHbIX MJIOWAZO0K,
MHTENNIEKTYa/IbHOM pa3BesKku. M. 1.3 U3 1 4acTu, PEMOHTA U 06CYKMBAHWUSA TEXHMKM.
Ho yTpeHHWI 1 BeuepHUI 0630p TEXHMYECKOro cocTosiHMA BINJ1A npoBoaMTCA BCeraa
B NOJIHOM 06beme. B BbIXOAHOM 06bIMHO YTPEHHMI CMOTP KoMmniekca BIMJIA ana
ponen "TeXHUK" 1 "NMNoT" nepepacTaeT B N1aHOBble PaboTbl MO 06C/YKMBAHMIO U
PEMOHTY M 3aKaHYMBaAETCA K BeuvyepHeMy cmoTpy. CnesyeT MakCUMMasbHO
3¢ PEKTMBHO MCMOIb30BaTb HENETHbIE AHM, YTOObI HE MPOMyCKaTb BO3MOMXHbIE
NIETHbIE NO TEXHMYECKMM MPUUYMHAM.
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1.17 XPAHEHUE TEXHUKU
XpaHAT KOMMJ/IEKCbl MO NpaBu/iaM XpPaHEHWUA GbITOBOM S/IEKTPOHUKMU: B CYXOM
NMPoX/sIaZiHOM MecTe, B pa3obpaHHOM COCTOAHMM, nodasbwe oT [CM,
JIErKOBOCM/ITAMEHAIOWMXCSA BELECTB M CUMJIbHBIX 3/IEKTPOMArHMTHBIX NOMEN
(TpaHcdopmatopbl, 31eKTpoMOTOpbl M T.M.). CneayeT yyuTbiBaTb, YTO CMJIbHbIE
nepenajbl Temnepartypbl NPUBOAAT K BblAENIEHUIO B/lar, B TOM 4YMCIe Ha
3/1eKTpoHMKe bI1J1A.

1.18 TPAHCNOPTUPOBKA U OBOPY/JOBAHUE

ANA TPAHCITOPTUPOBKU

MepeBo3nTb Komnnekc BIJIA HacTosTeNbHO pPeKOMEHAYETCA B CrneumasibHoM
Tape 1 cneumasibHO 060py0BAHHOM AJ1A 3TOrO0 TPAHCNOPTHOM cpeAcTBe. M3-3a
OTCYTCTBMA TPAHCMOPTHOrO CpeACTBa Ha MOAX, a TaKXe Ha Heb6O0/bLLIOM
PacCTOAHUWU OT JIMHMM PpasrPaHUYEHUA KOMIMJIEKC TPAHCMOPTMPYETCA B pyKax
3KMnaka. M3-3a HenpaBWJIbHOM TPAHCMNOPTMPOBKM KOMMIEKC BbIXOAMT U3 CTPOS
6bICTpee, Yem B npouecce 3KcnayataumMm. Bo BpeMa ABUXKEHWA Ha CTapTOBYIO
NNOWAAKY ANA NONETOB U C HErO KOMMIEKC NEpPeBO3AT B pyKax ANA YMEHbLIEHMSA
BPEMEHW NPebbiBaHMSA B OMACHOM 30HE M MpeoTBpALLEHWUA MOBPEXAEHUM BO
BpPeMA [ABMXEHMA NO NAoXMM AoporaM. OyeHb BaXHO, YTOObI 3KMMaX oTpaboTtan
anropuMTM NOrpy3KM/pasrpy3kuM KOMMNAeKca B TPaHCMOPTHOE CPeACTBO M NOPAAOK
NocajiK1 Camoro aKMnaxa.

PekomeHayeTcs co6/0AaTbh OAMH M TOT KEe aNropuTM MOCAZKM/3arpysku M
TPaHCMNOPTUPOBaTb BCE YaCTU KOMIIEKCA, MOJIOKMB MX OAMHAKOBO, YTOObI
YMEHbLUUTb BEPOSATHOCTb MOTEPU UM NOBPEXKAEHMA NH0GOM YaCTH.

TpaHcnopTHOEe CpeacTBO B MAeasne AO0/KHO BMeELlaTb KOMMJIEKC B 60€BOM
COCTOAHMM, 4YTOObI paspeLaTb SKCTPEHHYIO 3BaKyaLMio KOMNaeKca. BHewHe oH
[IOJI)KEH ObITb HE3aMeTHbIM, 63 KaKMX-M6O0 HAAMMCEN, KPOHLUTEMHOB MOZA
aHTEHHY M/IM CaMMX aHTEHHbIX 6/I0KOB. B npeane takoe TpaHCNOPTHOE CpeACTBO
cnepyetr ob6opyaoBaTb CTauMOHapHbIMM  Kodpamu (T.e. cneumasibHbIMK
CYHAYKaMM) ANA TPaHCNOPTMPOBKU KOMMJIEKCA Ha JasibHee paccTosHue W
xpaHeHue 3Ur1.
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B 370l rnaBe onmcaHbl NpakTM4eCKMEe pekomMeHaauun, Bce yTBepaeHna 3aecb
ABNAKTCA cneaCTBUEM HAKOMNJIEHHOI O OnbliTa.

UTaK, ecTb Komnnekc BMNJIA, ecTb 3KMNaX, YMELWMM 3TOT KOMMIEKC
aKcnayatMposaTb. C Yero Hayatb paboTy?

BbIBOP CTAPTOBbIX NJIOWAAOK

2.1

MepBoe, YTO AenaeT sKuNax, NPMObIB HA MECTO CJTy}KObI, — OnpeAeNnseT OCHOBHEIE
HanpaB/IEHMS, MO KOTOPbIN HY}KHO 6yAeT fieTaTb. 3Has 3T0, SKMMaXK HAYMHAET MOMCK
NOWAZ0K ANA PasMELLEHUS HA3eMHOM CTaHUuMM WM/WMNM B3neta/nocaaku. B
3aBMCMMOCTHM OT paboyen JanbHOCTU Komniekca BIJIA BbiGMpatoT yaaneHme aMHum
pa3srpaHuyeHma. O6e14HO 5TO OKono 10% OT JanbHOCTM, HO penbed urpaet
peLuaoLLyto posib B Bblbope naowaaku. kdxoaa v3 onsta, HeO6XOAMMO BblGMpaTb
NJ0WAAKY Ha BO3BbILLEHHOCTH.

YeM Bbllle 6OyaeT YCTaHOB/IEHA Ha3eMHas CTaHUMA, TeM Janblie 6yaet
pPagMorop1soHT M 60/iblie MecTa A8 MaHeBpa. TaKKe Heo6X0AMMO YYMTbIBaTb
pacnooXeHue OMOPHBIX NYHKTOB C 06eMX CTOPOH JIMHWM pasrpaHnyeHms. PaboTtaTb
BG/IM3U CBOEr0 OMOPHMKA PEKOMEHAYETCA Ha OnpeAesIEHHOM yAaNeHUH, YTOObIHE
noAsepraTb CBOM OMOPHMK PUCKY O6CTPesa B Cly4ae pacKpbiTMA MECTa BalleM
paboTer NPOTUBHMKOM. HO He mauTe CAMWKOM Aaseko, YTOObl MOXKHO 6bl/10
NPUr1acuTb NOMOLLb JIMBO 3aexaTb Ana 3apagkm AKb, 11M60 06paboTKU AaHHbIX.
Pa6oTaTb B YC/IOBMAX NPAMOM BUAMMOCTM MO ONMOPHOMY NMYHKTY MPOTMBHMKA HE
pekomeHayeTcA. TaKxe HeobXxoAuMMO NPOBEPATL MOWAAKY U MeCTa NOTEHLUMaNbHbIX
3acaj y NJowWazoK Ha Haiuyme MB3 Man AMBEPCMOHHEBIX TPYNN KaxKAblM pa3 nepej
Ha4yaI0M paboTEI. .

HenuwHen 6yaeT npakTUKa MCMO/Ib30BaHUS CUMHA/IbHBIX 3arpaykAeHMi rpymnnom
6€e30MacHOCTM. HacToATENbHO PEKOMEHAYETCS YCTAHOBUTb KOHTAKT C GAMKaMILMMK
OMOPHBbIMM NYHKTaMM A4 NoAyYeHMsA UHPopmaumm (CM. n. 1.3 u3 1 YacTu, KoTopas
6yAeT nosesHa yTOUHEHMIO LieNen M 3a4a4 NoeToB).
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2.2

LLE/IM M 3AZJAYM, TOCTAHOBKA
NOJIETHOM 3AJAUM

Jlto6oM nonet AosKeH 6biTb cniaHMpoBaH. CNOHTAHHBIM NOJIET YiKe ABNAETCS
NPeAnoCcbIIKOM K NETHOMY COGbITMIO. A8 Nto6oro noneta HEO6XoAMMbI Leu,
3aZla4M M NNaH, B KOTOPOM MCHYUCASIOTCA OrpaHM4YeHMs, CBf3aHHble ¢ TTX,
NnoroZloM, yCnoBmaMM U T.N. Jaxke ec/iu Bbl IeTaeTe B y4yebHbix uensx. Ana
y4yebHoro nosieta naaH nosieTa BbIrN9AUT CAEAYIOLMM 06Pa3oM.

3agava - yAyywmTb HaBblKK ynpasaeHua BIIA.

LUenu: 1 - 6e30nacHo B3NeTETb, 2 - COBEPLUMTb YBEPEHHbIM NpaBbliM pasBopoT, 3 -
nposietTeTb Mo NpsMoM, 4 - COBEpPLUMTb YBEPEHHbIM NEBbIM pa3BopoT, 5 -
npoJieTeTb NO NPAMOM, 6 - BbIMOJIHUTb YBEPEHHbIM 3aX04 Ha NocaaKky u 7 -
6e30MacHO NPU3EMIUTBLCA.

OrpaHMyeHne (pacnuwiem npasBusa NoacveTa HUXKe) — AOCTYMHOE BpeMA B
Bo3ayxe 40 MMHYT C Y4EeTOM TemnepaTypbl U CU/bl BETPa, NpOoTUBOAENCTBMA PIb
He npeABUANTCA, NPOBOAMM NONET B N0/ 3pEHUA.

3/4€Cb Mbl HAYMHAEM NOHMMATb, YTO A€/1aThb, KaK 1 3a4eM.

BoeBoi BbIIET UMEET HECKOJIbKO MHbIE 3aJa4uM M LiesIM, HO TOYHO He 6biBaeT Tuna
«MONIETUM KyAa-TO Tyza, BAPYr YTO-HMOYAb TaM Hanzem». [Jlaxe eciu y Hac HeT
HUKaKMX AaHHbIX, cobMpaemMbix B M. 1.3 1-M 4acTW, Mbl MJIaHUPYEM MOJET B
BEPOATHYID TOYKY HAXOXKAEHMA MPOTMBHMKA  (SMMMPUYECKM WMAM MO
TonorpadMyeckMm Mpeanocbisikam), BAOJb BM3yasbHbIX OPUMEHTMPOB, KOTOpble
MOTYT HaM MPUroaMTLCA ANA HaBMraumu. HysKHO MbITaTbCA MJAHMPOBATL BbIJET,
COCTaB/IATb  MApLIPYT M pPacCUMTbiBaTb OFPaHMYEHMSA paHblLE BPEMEHM,
HECKOJIbKO pa3 NpoBepATb Aa/bHOCTM, BbICOTbI M MApLIPYT. TOJbKO CMIaHMPOBAB
CBOM AEMCTBMSA, Mbl HAYMHAEM MOJIET.

2.3

HAYA10 U 3ABEPLLEHME MOJIETOB,
PA3BOP MNOJIETOB, XYPHA/
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Monet Bcerga HaunHaeTca C npep,noneTHoﬁ noAroToBKM, n. 2.8, YTOYHEHHUA
MeTeoyCJ'IOBMIZ M NPOBEPKKN rOTOBHOCTH 3KMNaAXKa. B C/lyvae pa60TbI

TAKTUKA MOAETOB

HaJ CBOMMM OMOPHbLIMM MyHKTamMM MOJIE3HO ByJeT BTalHe Npeaynpeamutb UX.
MoneTbl CYMTAOTCA OKOHYEHHbIMM MOC/IE NMpPOBeAeHMs pastopa MNONeToB WU
3arno/IHeHUs 6OPTOBOro XKypHasa M KypHana ydeTta AKb. Ha pas6ope nonetos
3KMMaXKeM 06CYyKAalTCcA JeTalM BblleTa, YKasblBalOTCA HEAOCTaTKM MU
M3MEHEHMS, TO eCTb NPOBOAMUTCSA NOJIHbIN aHANN3.

JlenatoTca BbIBOAbl KaK OTHOCUTE/IbHO TEXHUKM, TaK U AEMCTBMM 3KMNaxa. Bce
XapaKTepHble JeTasM BHOCATCA B GOPTOBOM XypHas. boptoBoM xypHan BIMJIA He
ABNAETCA OTYETHbIM JOKYMEHTOM. OH Mpu3BaH npexje BCcero noMoyb CaMomy
3KUNAXy KOHTPOJIMPOBATb TEXHMYECKOE COCTOAHME KOMIJIEKCa, C/ieuTb 3a
NPOMCXOAAWMMU U3MEHEHUAMU U BECTU Y4eT pecypca TEXHMKU. AHanm3 M
pacwmdpoBKa MMNOPTHOro oTo M BUAEOMaTepMana K pasbopy noseToB He
OTHOCMHTCA.

r
MPUMEP BOPTKYPHAJIA +
L
Ne 3/n Ne BINJ1A Jata Bpema PacctosHne| CobbiTnA Mpumeyarua
B BO3JyXe
Kectkas 8 cnyTHuKoB
1 521 15.05 45 MuH 40 KM nocagka, | Berep 4 M\c,
3ameHa 0CTaToK
BMHTA 6atapen 30%
Ana noHMMaHuA cutyaummn ¢ AKb pekomeHayeTcAa BeCTU XKypHan yyeta, rae
KaXKaaAd 6aTapeﬂ nognucaHa, no HEM MOHATHO KOJIMYECTBO LMKI0B pa3pa6on<14 n
I'Ipl/I6I1M3MTeJ'IbHaFI CHUTyalMA C peCcypCcoMm. K npumepy, eCctb 3aja4a: NpoBeCTH
as3popa3Beaky BAOJ1b p0|<a,qH0171 Aoporun B rny6|4He TeppUTopmn NpoTUBHUKA.
JleTeTb JaneKko U J0aro, He06XoANMO Bbl6paTb NyyLlyo 6aTapero 13 UMeLLInXCA.
Kak onpegenntb nquuyro? ﬂquefi 6y,qu Ta, 4YTO MNMpHU MNpPOYMX pPaBHbIX
3apAaXanacb peXxe U poBHee.
o r A
NMPUMEP XYPHAJIA BATAPEU +
L -
Ne Ne 6aT Jata Pexum MpumeyaHua
3apAAKU
O6bIYHbIN CpabaTbiBaHWe BO3BpaTa Mpy HU3KOM
1 2 15.05
1C HanpAXeH11 B NpeablAyLiemM nosete
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2.4

OMPEAENEHUE TEXHUYECKMX BO3MOXKHOCTEM U OrPAHUYEHWI

Ha ganbHOCTb M BpemMA noJsieTa OKasbiBaeT BJIMAHME MHOXECTBO (DaKTOpOB:
Temnepatypa, CMna BeTpa, BAAXHOCTb, TEeXHMYecKoe cocTosHue BIJIA. B
KayecTBe UCXOAHbIX JAHHbIX MOXHO B3ATb JaHHble MO AANbHOCTU U paguycy
CBA3M Yy pa3paboTumka. PeasbHble JaHHble MHOrga MOryT CyleCTBEHHO
oT/myatbca. Ecam paspaboTunkom 3ageknapupoBaHo 60 KM npober Ha 6atapee B
WTUAb, TO Npv BeTpe 5 M/C 6OpPTYy NpUAETCA MPOMTU GOJbLIMA MyTb MO
OTHOLLEHMIO K BO3ZYXY, YeM B WTUAb. MoaTBEpAMM 3TO NPOCTOM MAaTEMATMKOM
(ana «cdepuyeckoro BI/IA B BakyymMe», MOTOMY UYTO B }KM3HM BCE CJIOXKHEE).
McxogHble gaHHble, Hanpumep: 6opT neTut 20 m/c, Betep ayet 5 M/c. JanbHoCTb,
KOTOPYI HaM HyXHO NpeoaosieTb, 48 KM no npsmoi. ®akTMyYecku BeTep Ham
OyaeT MelwaTb TO/IbKO MOJIOBMHY AOPOrM, COOTBETCTBEHHO Ae/IMM €ro Ha 2.
BbixogauT, 4Tto 48 KM Mbl NponeTnM 3a 2400 cekyHA ¢ BeTpoM 2.5 M/ ¢, uTo Jact
HaM JIMILHKE 6 KM npobera B BO3JyXe OTHOCUTENbHO 3emnu. O6LWmi npober npu
BbINOJIHEHWMM Y HAC COCTABMT 54 KM, a He 48 pacyeTHbIX. B peasibHOM M3HM BCe
MPOMCXOAMUT HECKO/IbKO MHAYe, TaK KaK BETEp HMKOrAa He AyeT C OAHOM U TOM e
CKOPOCTblO, peasibHas AafbHOCTb noseta BI/IA 3aBUCUT OT BO3AYLIHOW CKOPOCTH
BMNJAuT.A.

BayKHO MOHMMATb, YTO C YCMJIEHMEM BeTpa Kpyr Bo3moxHocTen BIJIA cyxaetcs,
a NOHUMAHME, HACKOJIbKO UMEHHO, NMPOMCXOAMUT C HAKOMJIEHMEM OMbiTa MOJETOB.
AN NOHMMAaHKUA peasibHbIX BO3MOXKHOCTEM CBOEIO KOMMJIEKCA PEKOMEHAYETCSA
NieTatb No NPUHLUMMIY OT NPOCTOro K C/IOXHOMY. 10 BO3BpalLeHUH C noaeTta Ha
pasbope aHanM3MpoBaTb MPOMAEHHLIM NyTb, MOrOAHbLIE YC/NIO0BUA, CKOPOCTb M
ocTaToK 6atapeu. TaK MpUAET MOHMMAHME peasibHbIX BO3MOXKHOCTEM CBOEr0
KOMMJIEKCa B peasibHOM 06CTaHOBKE.

2.5

MPABU/IA PACYETA 3APAZIA AKKYMY/IATOPA,
MOroJA, BPEMSA FOA

B aBTonunoTte 3anporpaMMupoBaH nopor cpabatbiBaHMA Ans cueHapua Fail-safe
MO HanpsXeHWIo NUTAHUS B 6OPTOBOM 3/IEKTPOCETU, NPU YCIIOBUM JOCTUNKEHUA
KoTopo BIMJ/IA BbINOAHUT KoMaHay RTL u ynetut gomoM. Kaxabii pas
npocaxusatb 6aTapeld 40 TaKOro HanpsXeHua He CTOMT, pPEeKOMeHAyeTCA
Bo3BpawaTbca ¢ 10 — 15% 3anaca HanpsaxeHus K nopory cpabaTbiBaHUA.
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Cunrtaetca, 4uto coBpemeHHble LiPo AKB He 4yBCTBMTE/IbHbI K Temnepatype
OKpy»KatoLero Bo3gyxa. JT0 He coBCceM Tak. pu oTpuuaTeNibHbIX TemnepaTypax
3N1eKTPOXMMMYECKMEe peakunn B AKB npoxoaAaT meaneHHee, YemM npu NCoBbIX,
TEM CaMbiM BAMAA HA CMY TOKA OTAAYM. DKCNEPUMEHTbI NOKa3blBaKT, YTO NOTEPSA
€MKOCTU MpM HU3KMX TemnepaTtypax Bce e mMmeeT mecto. CumTaem, 4TO
Ko3buuMeHT notepb ANA MOPo30B - A0 20% B 3aBUCMMOCTMU OT Temnepatypbl. B
JIo60M cnyyae Heo6xoAMMO NMOHUMAaTb, YTO NpU TeMnepaTtype Huxe 0 eMKOCTb
6aTapes MeHble, a HACKO/JbKO MeHblle - HEeobGXOAUMO  YTOYHATb
uccneaoBaTe/IbCKUMM MyTEM.

PA3BE/DbIBATE/IbHbIA BbIJIET (ASPO®OTOCBHEMKA)

2.6

99% BbINETOB B NOAPa3Ae/ieHUss a3popasBeAKMu MPOUCXOAMT ,COBCTBEHHO, C
Le/blo aspopasBeaku. MpaBuaa U NpueMbl NPOBEAEHMSA a3popa3BeaKM caeayeT
3HaTb [JOCKOHa/IbHO. HyXHO 3HaTb paMoH NOMETOB, NMPeABapUTE/IbHO M3YYMB €ro
Ha KapTe, U NpUGAM3UTENIbHO NPEACTaBNATb, A€ WMCKaTb MNPOTMBHMKA M
npeanonaratb, Kakoro MMEHHO MpPOTMBHMKA cnefdyeT McKaTb. CymecrByer
3a0,IyKIeHUE, YTO a3POpa3BeKa UIIET TEXHUKY, MO3UINH U KUBYIO CHIY. ITO
He COBCEeM TaK. AjpopasBegka HUINET CJAeAbl U T€HU., A TeXHHKA W TMO3UIIUU
HaXOJIATCA CAMH, 3a CJIEIaMH ¥ TEHAMH, KOTOPbIE OHU MMOKU/IAIOT.

TTPABIJIA TIOMCKA IIEJIEN

2.7

Mpsmas aHanormMs aspopasBeaku - pbibaska. MOXHO CKOJIb YrOAHO A0/r0 MCKaTb
pbl6Y TaM, re ee HET M TaK U He HaUTU. MOXHO CayYalHO NoMMaTh YTO-HUBYab. A
MOYXHO JIOBMTb PbiGY Lie/IeHanpaB/IeHHO, 3HaA, KaK M FAe OHa KMBET, rae
NMTAEeTCA M KaK nepeaBuraeTcs.

Mo NpAMOW aHaNorMm CTPOMM CBOI KAapTMHKY U A8 aspopasBeaku. MpoTUMBHMK
¥MBET Ha 6a3ax M OMOPHbIX NYHKTaxX, MMTAETCA Yy CKNaJ0B, a nepeaBmraeTca rno
poporaM. COOTBETCTBEHHO, OTKpbIB Tomorpaduyeckyto Kapty, a aydwe Google
Earth, Mbl MOXXeM NpeaCcTaBuTb, FAe M YTO HYXKHO UCKaTb.
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HaiTu 6a3bl - camoe npocToe. Kak npaBuio, 370 TEPPUTOPUSA KaKOro-HUBYAb
NPOMMNPEANPUATUA CO CKNAAACKMMM NMOMELLEHUAMM U NIOLALKON ANA CTOAHKM
TEXHWMKM MM 6a3a OTAbIXa, MMOHEPCKUM Narepb, CaHaTOPWM, LWKOMA-MHTEPHAT.
Ha camom gene, He Tak MHOrO TEPPUTOPUM, MPUTOAHBIX ANA Pa3sMeLLEHUs
6a30BbIX narepem 1 6a3 XpaHeHuA.

BAIOKNOCTbI MILIEM Ha AOporax, HeJaneKo OT HaCeNEHHbIX MYHKTOB, Ha Bbe3je U
Bble3Je, 3/1eCb BCe NpoCTo.

OI'IOprIe MYHKTbl 4aCTO pacnoJsiaralotCA B OKPECTHOCTAX HaCeJIeHHbIX MYyHKTOB
NN NPEUMYLLECTBEHHO Ha BbICOTaX, MMEKLWMX CTpaTErM4eCKoe HanpaBseHHE.

C OKpeCcTHOCTAMM MOHATHO, a OMOPHbIE MyHKTbI B NOJIE HA BbICOTAX Mbl ULLEM 33
cneamu.

2.8

CNE/b

Kak 3To HM CTpaHHO, HO c/ieabl — MHGOPMATMBHBIM MCTOYHMK MHOPMAaLMK.
CBepxy XOpOLLO BUAHO, YTO MMEHHO, KaK 4acTo U KaK AaBHO €34u1/10 No 3eme
nnu xoamno. Mo WwupuHe NyTM XOPOLLO BMAEH TUN TEXHMKM, NO LBETY NyTM BUAHO,
Kak 4aCTO M KaK JaBHO TeXHMKa MCnosb3oBanacb. CBepxy XOpOWO BMAHbI
BbITOMTaHHbIE FPYHTOBbIE MJIOWAAKM, O0OpasylolMeca Ha MecTax pasrpy3Ku
60enpMnacoB M NpoAOBONLCTBUA. Jaxe CXeMbl M MO3MLMM OXPaHbl, pasMeLleHne
3aCEeKPEYEHHbIX MECT MOXHO XOPOLLO Pas3/IMyMTb MO NMPOTOMTAHHbLIM TPOMaM.
Ecav Bbl BMAMTE TEPpPUKOH, a NoA TEPPMKOHOM JAO0CTAaTOMHO HaKaTaHHasA
niowazKa co caefjamm pa3BopoTa TEXHMKM - MO34PaBJiAlo, Bbl HALIM MYHKT
HabAAEHUA. APTUANEPUMCKME MO3MLMM BbIJAIOT CE6A MO ClefjaM XapaKTepHbIX
pa3BOpOTOB, CTapToBble nowaakM PC30 3ameTHbl 6/1aroaaps 3aMeTHOM 3po3uK
MOYBbI, BbIXKXEHHOM CTPysMM rasoB. Kpome Toro, c/ieabl TEXHUKM, Cleaytolme
NpsMO Yepe3 Moas no NpAMOM, Cpes3as Yron Mo nileHuue, Ham MOryT pacckasaTb
0 TOM, KTO MX OCTaBu/. MeCTHble, KaK NpaBm0, MO CBOMM MONIAM He e3aAaT. Ecam
Bbl BUAUTE JOPOKKY - NPAMO Nepej Bamu, CKOPee BCEro, Crefbl peryasapHoM
apMUU MPOTMBHMKA.
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MPABUJIA NOJIETOB HA/Z LE/IbIO

Ana toro, 4To6bl Baw BIJIA netan gonro u 6e3 npobnem, cnegyet NOMHUTb
HEeCKOJIbKO NpaBWJl. 3aHMMAasACb CbEMKOM AOPOr, HMKOrAa He neTamte Haj
foporoi. MponanTe oAHUM NPOXOAOM YyTb IeBEe, APYrMM - YyTb npasee. Bo-
nepBbIX, BAaC TaKMM 0O6pa3oM C/I0XKHEE 0OHapPYKMTb, BO-BTOPbIX, Yy Bac 60/blue
LIAHCOB CAEe/1aTb CbEMKM apTHM/IEPUMCKUX MO3ULMM, KOTOPbIE JOBOJIbHO YacTo
HaxoAATCA HeJaneko ot goporn. OCO6EHHO YacTo UX AeNatoT B NJIOXYH NOroay.

JleTasa Haj No3vUMAMM NPOTMBHUKA, HE CTOMT JieTaTb BAO/Ib NO3ULMM, BCErga
npoxoauTe No3uuum nonepek. Jns 3axeaTta B KaJp BCEX MO3ULMIM COBEpLUAMTE
HECKO/IbKo npoxofoB. CHMMman 6a3oBble fareps, He CTOUT KPYTUTbCA Haj CaMMM
narepem, nponamTe CTOpPOHOM. Jlaxke ecnu BaC 3aMeTAT, MopasvTb Uesb C
BbICOKOM Yr/IOBOM CKOPOCTbIO Mpo6aeMaTMyHO, a (haKT O6Hapy»KeHua cebs
NPOTUBHMK MOXET M He nNpu3Hatb, Beab bI1JIA npowen B CTOpoHe. HMKorga He
coBepLianTe pa3BOpPOTOB HaZ CaMOM Liesibio, Aaxe NyCTb NpeAcKasyemon. Bce
NpoXoAbl AenanTe no NpsMoM, pa3BopoT BbINOHAMTE U3janeKa.

Mpu nosopote BbBIJIA yBennunBaer 060pOTbl ABUraTens, U3MeHAeTcA
npuBJeKarwLWas BHMMaHUE TOHANbHOCTb PaboTbl ABUraTens, MJOCKOCTb MAU 60pT
BMNJIA MoxeT oTOpPOCMTb OTGNECK - 3TO AemacKkupyeT. TaKxke cneayeTt NOHMMaTb,
4TO Npu pa3BopoTe Kamepa BI/IA, ecam oHa pacnonoxeHa CTauMOHapHO, a He Ha
nogsece, BUAUT He TO, YTO Bbl AymaeTe. BI1JIA MoXKeT ObiTb B KaKOM-HMOYAb
KpeHe, BO BpemMA CbEMKWU, UYTO He MO3BOJMUT 3axBaTMTb NaoWajb
HenocpeacTBEHHO Mo HuMM. doTorpadupya 3eMAI0 C KaAKMM-TO LUArOM,
CTapaMTechb Nosy4YaTb M306parkeHMe C HAaKIAAKOM, YTo6bl MUHMMYM 1 pas Lenb
NnoslyYMsiach 4YeTKO.

B uaeane HyXHO yBMAETb Ty XK€ LE/b M3 HECKOJIbKMX paKypcoB. Ho aenas
CHUMKM CJIMLLKOM 4acCTo, Bbl 3arpomoxgaete Hakonutenb bIJIA He civwKom
MH(OPMaTMBHBIMU KaZpamMu. ITO HE OYEHb KPUTMYHO CaMOo Mo cebe, HO O4YeHb
YCNIOXKHSET paclumMdpoBKY NOSyYEeHHOM MHOPMALMMU.

BblIbOP BPEMEHU CYTOK 3.1
Bbibrpasa BpeMa ans noneta, 3KMNax OpUEHTUPYETCA Ha HECKO/IbKO (haKTOPOB.
MepBbii akTop - 3T0 noroza. Moroga MoxeT no3eosnTb BMJIA AOCTUrHYTL
HEe06X0AMMOro paioHa, 0TpaboTaTb ero 1 BO3BPaTUTHCA.
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Cnepytowmit hakTop, BAMAIOLWMM HA MHPOPMATMBHOCTb (oTorpacdmu, - 3TO TEHb.
TeHb, nagawolias oT 06beKTa, MO3BOJAET MOHATb, YTO MMEHHO Nepes BaMM.
YenoBeyeckoe BOCNpUATME HACTPOEHO Ha CTepeou3obparkeHue, KOTopoe MoKa
ana BNJIA HegocTynHo. TeHb NpUAAET M306paXKeHMI0 OLLYLLEHME TPEXMEPHOCTH,
MHGOPMaLMIO, MO3BOAIOLYI MAEHTUDUUMPOBATb OOBEKTbI B TPEXMEPHOM
npocTpaHcTBe. Creas 3a AIMHOM TEHU, MOXKHO JenaTb BbiBOAbl O peasibHbIX
pasMepax Heob6XxoAMMOro o6 beKTa. 3Has AJ/IMHY TEHM yXKe M3BECTHOr0 06beKTa
(HanpuMep, maeasbHas noackaska — €106 J19MM), MOXKHO MocYMTaTb BbICOTY
APYrMx 06beKkToB Ha oTorpadumn. MNoHATb, KaKoBa Ha caMoM Aene raybuHa
KOMIeM, MOXKHO TOJIbKO YBMAEB TeHb. HeKoTopble 06bLEKTbI yAaeTcs
naeHTMdUUMpoBaTb 61aroaapa TeHM B pasHoe BpemsA cyToK. OTcioaa Aenaem
BbIBOZ, UYTO MbiTaTbCA NeTaTb «JHEBHOMY>» a3popa3BeAuMKy HYXKHO Torga, Korga
TeHW camble 6onblume. Ecan, KoHeYHo, paspewwuT noroaa.

3.2

BK/IOYEHUE U BbIK/IOYEHUE ®OTOOBOPY1OBAHUA

TakXe HenUWHMM ByZeT NOHMMaHWe TOro, Koraa MMEHHO c/efyeT BK/YaTb
doTtoannapatypy. Yto6bl M36ekKaTh NonagaHma ¢otorpadui HaWmMX NO3ULUM B
PYKM NPOTMBHMKA (B ciyyae aBapum BIJIA 3a nvHMen (poHTa), BKAKOYEHUE
¢oToannapata Bo BpeMsA BbleTa HEOOXOAMMO MPOM3BOAWUTL YKe MO JIMHUK
COMPUKOCHOBEHMA. MpowWwnn ApyKeckue nosuumm - cdotoannapat BKALYMAM. Ha
obpaTtHOM nyTM doToannapat MOXKHO M HE BbIKAOYaTb, BPEMA OT BPEMEHM
MHGOPMaLMA O TOM, KaK CMOTPUTCS CBOSA MO3MUMA, 6bIBAET OYEHb MONE3HOW ANA
BNaZenbLUeB No3uvumn. YBMAEB, KaK OHM BbIrNAAAT CBEPXY, XO3feBa MO3MLUM
MOHMMAIOT, YTO HEOO6XOAMMO CKpbIBaTb OT a3popa3BeAKM NPOTUBHUKA.

3.3

OYUCTKA BOPTOBOIrO HAKOMUTE/IA
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ANA UCKNIOYEHMA CyYaeB NonajaHus Ballel pa3BeablBaTeIbHOM MHdopMaLmm
B PYKM NPOTMBHWMKA HEOOXOAMMO B3ATb cebe 3a npaBm0 BCcerga yaanatb GoTo 1

MPABUJIA NOJIETOB HA/Z LE/IbIO

BMAEOMaTepuasbl C 6GOPTOBOrO HaKOMUTENA Noc/ie NepeHeceHnsa Ux cebe Ha
Ha3eMHylo cTaHumio. B naeane, KoHe4yHo, He NpPoOCTO yAanATb, a yaanAatb 6e3
BO3MOXHOCTM BOCCTAHOBJIEHWUA, HO ANA 3TOr0 HYXHO BPEMA WJIM HECKOJIbKO
CMEHHbIX KapT naMATh. TakxXe He JIMWHUM 6yaeT OYMCTUTb JIor aBTOMMIIOTA,
MOCKOJIbKY B HErO 3anmcbiBaeTcA MHGMOPMaLMA O KaXKAOM rnoseTe 3Toro 6opra,
TOYKax B3/1eTa U NoCcajKku, MapupyTtax U T.4. lpu nonagaHun B pyKM NPOTMBHUKA
TaKoM MHGOPMALMKM BO3MOXKHbI HENPMATHOCTU. KaK 3TO Aenatb M MOXKHO v —
HEeo6X0AMMO YTOUHATL Y npoussoamTens br1J1A.
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BM/IA ¢ yCcTaHOBNEHHbIM TEMNJIOBU30POM ABAAETCA OYeHb IPDEKTUBHBIM HOYHbIM
aspopasBeaynkoM. Ho ansa apdpeKTMBHOM paboTbl 3KMNAKa HYXKHa aganTaums K
HOYHbIM NnosieTaM. JHEBHOM 3KMMax 63 onbiTa, CKOPee BCEro, YeTeTb NPOCTO He
CMOXET, TaKXe 6yAyT C/I0XKHOCTU C nNpuseMaeHreM. Ana npusemaeHus camoneta
Hy>XHbl AHO - HaBMraumoHHble OrHM Ha 60pTy, a KONTepy NOHAZ0OMTCA HOYHAA
KypcoBas Kamepa. Jlaieko He BCE 3SKMMaXM MOryT MocaguTb CaMosieT,
opueHTUpyAcb Ha AHO.

4.1

MPABU/IA MOUCKA LENIEN

Bpems MakcumanbHo 3ddekTmBHOM paboTbl ana BIMJIA ¢ TennoBM3opom
orpaHM4yeHo ropasfo cuibHee, YeM y BIJ1A ¢ doTtoannapaTtom. Bce gesno B TOM,
4YTO MoC/Ne 3aKaTa 3eMHas MOBEPXHOCTb M MpeaMeTbl Ha HEW OCTbIBAKT
HepaBHOMEPHO, HO A0BOJIbHO ObICTPO. «bpoHA» B Tenjo0BU30pe CBETUTCA noc/ie
3aKaTa fp4ye, Yem 3em/s, a MoC/ae OCTbiBaHMA CTAHOBMTCA TEMHee, 4YeM
OKpy:Katowur penbed. MonHoe oxnaxaeHUe NPOXOAMT B MPOMEKYTKE OKOJO 2-X
4acoOB MaKCMMYM (BPEMS CWMJIbHO 3aBUCMT OT TEMMNEPATYpbl M MOrOAHbIX YC0BMM).
Cneppl OT NtOAEN U TEXHUKM B TEMJIOBU30PE TOXKE BUIHbI, HO HE BCE BPEMS, a
HECKOJIbKO MUHYT.

4.2

MPABUIA NOJIETOB HA/Z, LEE/IbIO

Bo BpeMs HOYHbIX MOJETOB OCHOBHbIM AEMACKMPYOLMM (haKTOpoM siBNsieTCA
3BYK. B HOYHOE Bpems, Korga 4acto BeTpa NpoCTo HET, 3BYK pacrnpocTpaHAeTcs
ropasgo nydwe. [o3ToMy Haja uesnblo ciegyeT netatb no npsAMoMr, 6e3
MaHeBpUPOBaHUS M Habopa BbICOTbI. Bce NpaBuia NoBeAeHUA Haj Lesiblo AHEM
NoAXOAAT U AN HOYHbIX NOJIETOB.
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BbIMAHMBAHME U NCUX. BO3AEMCTBUE HA APT U 3ACAADI

4.3

BINJIA, B 4aCcTHOCTK KOMNTEpPHOro TMna (B Uaeane - C TENJI0BM30OPOM) OT/IMHHO
cnpaBaATcAa ¢ noMckom APl v rpynn, npoBoAAWmMX pa3BefKy 60eM. IKunax
TAKoro JApoHa pacnoJiaraeTcs Ha OMOpPHOM MyHKTEe, MoAXoAbl K KOTOPOMY
Heo6XoAMMO MpocMaTpmBaTb, M C MOMOLLbI TEMJIOBM30pa OGHapyXuBaeT
NPOTMBHMKA. B cnyyae npuMMEHEHUs NPOTMBHMKOM CpPEeACTB  TEMJIOBOM
MaCKMPOBKM MPaKTUKyeTCsA Cnocob BbiMaHMBaHWUA. CyTb MeTOAa COCTOMT B TOM,
YTO6bl Ha GONbLION CKOPOCTM, HAa YAANEHWUU NMpeAesbHOM AMCTAHLUMM MOpaKEHUs
CTPE/IKOBbIM  OpPYXMEM OT MpejnosaraeMoro  mectononoxenua APl
NMPOM3BOAMUTCA HECKOJ/IbKO NPOXofoB. [pynna jaxe ecnn He gemackupyeT cebs,
NOMMET, YTO OHA OGHapyxeHa M yMmaeT. B cnyyae o6GHapyKeHus rpynmbi
BO3MOMHa KOppeKTMpoBKa orHa Al'C nan MMHOMETa, HaXoAALMXCA Ha OMOPHOM
nyHKTe.

BE3OMACHOCTb

4.4

Mpu pa6oTe HenocpeACTBEHHO M3 OMOPHOr0 NMyHKTa HEO6XOAMMO MPUHUMATH
ZONONIHUTENIbHbIE Mepbl 6e30MacHOCTU. CTOATb BO BECb POCT Ha MO3ULMAX — HE
JIyYLWMM BbIGOp NMAOTa.

HacToaTenbHO peKomMeHayeTCs MCMo/b30BaHUE paauopenutepa M paboTta no
YKpbITUIO. Takxe cieayeT MOMHWTb O PaAMo6e30MacHOCTM M BO3MOXKHOM
NPOTMBOAENCTBMM NPOTMBHMKA B paanosdmpe.
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3a UCKIIYEHUEM BapMaHTa UCNOJZIb30BaHNA KOMTeEpa MpoTHUB APF, BblIET B
KOppeKuuo apmnnepmﬁcr(oro OrHA BbINOJIHAETCA MO YiKe pa3Bep,aHH0171 7
HOATBED)KAGHHOﬁ uenun. ITo no3sosaeT pacCynTaTb BpeMmA I'IPGGbIBaHMFI Ha/j
Luesibio U NpaBMJIbHO CnJ1laHMpPOBaTb NOJIET.

5.1

PAANOBE3OMACHOCTb

Mpy BbINOJMHEHUM BbIIETA B KOPPEKUMIO peKoMeHAyeTcAa coboaaTb
ZONOJIHUTE IbHbIE MEPbI PaAM0o6e30MacHOCTU. ECTb CMbIC/ IeTeTb K Le/M, He
MCMONb3yA BMAEOKaHa/, BK/OYaTb €ro HEMoCpeACTBEHHO Haj Lesbio, B Hayane
KOPPEKTUPOBKU. ITO 06€CneymnT JOMNOSHUTENIbHYIO CKPbITHOCTD.

5.2

NPEZENBI BUAMMOCTU LIEAIM ANA )
MEPBOrO 3AJINA U NOCAEAYIOLLMX CEPUIA

Mpu npucTpenke apTUANEPUM MO LiEIU HYKHO BUAETb CUTYaLMI0 BOKPYT LEH,
4T06 yBEPEHHO BUAETb, KyJa /ier pa3pbiB; A1A Hava/ibHbIX BbICTPENOB B KBajpare
xoTs 661 800x800 meTpoB, ana caeaytwouwero orHa 400x400 BnoaHe fOCTATOYHO.

5.3

YTOYHEHWE NOANETHOrO BPEMEHU U
KOOPAUHALMA C APTUNJIEPUEU

MNepes Hayanom CTpenbbbl B apTUANEPUU HEOOXOAUMO Y3HATb MOAJIETHOE BpeMs
CHapaja nocsie BbICTpesna, Y4To6bl NPaBU/IbHO paccyMTaTb CBOM AEMCTBUA MO
ONTMMaNIbHOMY YAEpXXaHWI0 06beKTa B Npejenax BUAMMOCTU, a TaKKe ANA Toro,
4yTOOblI OT/IMYATb CBOM paspbiBbl BOKPYr LUEAM OT uyxMx. Heobxoanmo
npeABapmUTE/IbHO 06CYAMTb C apTUJIEPUEN BOMPOChI OpraHmM3aumu M npasuia
CTpenbObI.
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MPABUJIA MPUCTPEJIKU MO LEN

5.4

Nepea cTpenbboi HEO6XOAMMO 06CYAUTL C apTUIIEpUEN, YTo CcTpenbba byaert
BECTUCb TOJIbKO MO KOMaHAe. HUMKaKMX CaMOCTOATE/bHbIX BbICTPEJIOB, MHAaYe
KOPPEKTUPOBKA ByAeT HEBO3MOXKHa. [lepes BbINETOM HY}KHO MoAaTb KOOPAMHATDI
Luenm apTUMANEPUN U YCAbIWATb MX JOKNAAZ O TOM, YTO OHM MPMBESIM U FOTOBbI
cTpenatb. MNMocne atoro BMJ/IA nogHMMaeTCA B BO3AyX M BbINETAET B PaMoOH LesM.
Koraa akmnax y6eamTcs B HAJIMYMM Lie/IM Ha MeCTe M BbICTPOMT CBOM 3ax0Z Ha
Luesb, NoJo6paB CKOPOCTb M BbICOTY TaKMM 06pasom, 4YTo6bl BMAETb Lesb
MAKCUMMaJIbHO AONr0 — apTUAZIEpUM MOAAETCS KOMaHAAa «OAHWM CHApAAOM
OroHb». OnpegenseTca OTK/JOHEHME paspbiBa OT UEAM M NOAAETCS Ha
aptunnepuio. lMocne Toro, Kak apTMANIEpUs CKOPPEKTMPOBasa CBOM YCTAaHOBKK M
[I0NI0}KMJla 0 FOTOBHOCTM, NPOU3BOAMUTCA CAEAYIOWMM BbICTPE, HO TOJIbKO MO
KOMaHZe aspopa3BeAyuKa, KOTOPbIM JO/IKEH NpeaBapUTEsIbHO BbICTPOMTb
cneayolWwmi War Ha uenb, YTobbl 06ecneymTb ONTMMasibHoe HabalaeHue 3a
pa3pbIBOM.

ONPEAENIEHUE OTKNOHEHMA CHAPAZA, KOPPEKTUPOBKA

5.5

Mpu 3axoze Ha UeAb HEOOXOAMMO COPUEHTMPOBATLCA MO CTOPOHAM CBeTa, YTOObI
NOHMMaTb Harnpas/ieHWe OTKAOHEeHUA. COopUMEeHTUPOBaBWMCL, HEOOXOAUMO
NpUBA3aTbCA K XapaKTEePHbIM MpuM3HaKam-opueHTMpam. CTpenatb B YMCTOM nose,
6e3 OpUEHTUPOB, Kpya Haj Lenblo - 6eccMbicieHHo. CamoneT Ha uenb 3aX0AuT
C pasHblX CTOPOH MU KPYTMUTCA, €C/IM MO3BONAET BbICOTa, a 6€3 NPMBA3KKU K
KOHKPETHbIM OPMEHTUPAM O4YEHb C/I0XKHO MPUBA3ATbLCA K CTOPOHAM cBeTa B TaKOM
pexume. Hanpumep, Lesb - NO3UUMU apTUINEPUIMCKOM 6aTapen, pasBeaHHbIe
paHee. EcTb noatBepkaeHune U3 NepeaoBoM, YTo 6aTapes OTTyAa OTKPbIJA OrOHb.
[lepemaeM KOOpAMHATbI apTUANEPUN U AeNaeM 3anpoc O BPeMEHU noasneta.
ApTunnepua oteevaeT «nogietHoe Bpemsi 40 CEKyHA» M COOOLAET O FOTOBHOCTM
K cTpenbbe. BblnetaeM. Haa uenbio BKAOYaeM BUAEO, NOATBEPKAAEM
npeb6biBaHMe 6aTapen NpoTMBHMKA. [enaem 3axoj Ha Ueb TaKMM 0OpPa3oMm,
4yT06bI BUAETbL KBagpaT 800 Ha 800 m BoKpyr uenu Yyepes 40 cekyH nocne
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KOMaHabl "oroHb". OTMeyaemM opueHTMp <«onopa J13M» K tory oT uemm. B
pacyeTHOe BpeMA JaeM KOMaHAY "OroHb" apTUANEepuu.

3ameyaem paspbiB. COOTHOCMM pa3pbiB C OPUEHTUPOM M MONIOKEHUEM LENN,
HanpMmep, CHapsa4 OTKAoHMACA Ha 200 meTpos K JI3MN. JaeM Ha apTManepuio
KOppeKTUpoBKYy «cesep 200 HaBoau». KaemM oT apTUanepumn «rotos». CTpouM
3axo4, 4Tobbl BMAeTb uUenb B KBagpaTe 400x400 uyepes 40 ceKyHzg nocne
KOMaHApbl. 10 roToBHOCTM AaeM KOMaHAy «OroHb>.

NPABU/IA MOBEAEHMS JIA HAJ, LIE/IBIO,

5.6
NMOCTPOEHUE 3AXOA0B, CKOPOCTb, BbICOTA
Ecam no3BonseT noroga, KOPPEKTUPOBKY OFHA MOXHO BECTH C BbICOT 60s1ee 600
MEeTPOB, 0COGEHHO He OoMnacasCb 3€HUTHOro OrHA MPOTMBHUKA M NPOCTO KpyKa
Haa uenamu. Ecnum norogHblie ycnoBma MamM TMN annapaTta He No3BoJiAeT paboTaTtb
C TaKMX BbICOT, HEOOXOAMMO MPUHMMATb Mepbl METOAOM «PoMallKa», Korga
Kaxaaa nocneayowmi 3axos brNJIA Ha uenb BbINONHAETCS C pakKypca, OT/IMYHOMO
OT NpeablayLero.
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CKOpOCTb Ha 3ax0Ae BblGMpalOT MMHMMAJIbHO YCTOMYMBYIO M GE30MacHyto, pakypc
nepBbIX 3aX0/0B - MPOTUB BETPa MM C HEGOJ/IbLUIMM GOKOBLIM FPAAMEHTOM.
Otpa6oTaB, MAYT Ha C/eaytowmi 3axo, NpM6aBMB CKOPOCTH A/ YMEHbLLEHMSA
p1CKa nonacTb noa o6cTpen.

NOATBEPKAEHUE YCMEXA KOPPEKTUPOBKMU,

BO3BPALLIEHUE AOMOM

5.7

Mocne Toro, Kak paspbiB sier npuMepHo B 50 MeTpax OT Le/iM, AalT KOMaHay
«3a/n>», ecnm 6yaeT CTpenaTb 6atapes, UM CEPUI0 B HECKOJ/IbKO BbICTPE/IOB,
€C/IM CTpenseT 0AuH CTBOI.

KoppeKTnpoBaTb OroHb, NnepeBoas MeHee Yem Ha 50 MeTpoB, HEBO3MOXKHO MO
TEXHUYECKUM OrpPaHUYEHMAM apPTUNIEPUMCKMX MPULESbHBIX NPUIOKeEHWH. Mpu
nonazaHuM B Uenb GakT doTorpadmpyeTcs, Ha apTUINEPUIO JaeTCs KOMaHAa
«Lje/lb MopaKeHa», «NpeKpaTUTb OroHb», annapaT BO3BPALLAETCA Ha 3eMJIK0.
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Ucnonb3osaHme BI/IA ana conpoBOXAEHWA KONOHH ABNAETCA OAHMM M3
KOHTPAMBEPCUOHHBIX MHCTPYMEHTOB, KOTOPbIM HapAAY C OCTa/lbHbIMM NPUMEHSETCA
ANA NOBbIWEHWA 6e30nacHOCTM. Tema NoKa He O4YeHb NonyaspHa, HO NpeueAeHTbl
MCNO/Ib30BaHUA yKe eCTb. 34eCb He byaemM onucbiBaTb 0COGEHHOCTHU NPUMEHEHMA
KonTepa B COCTaBe /1aBHOMo j030pa KOJIOHHbI, rAe BCe NPOCTO - JIETU U CMOTPU 3a
NOBOPOT. 34€eCb onuwemM 0CO6EHHOCTM U NpaBuia NpumeHeHna bI1JIA camoneTHoro
TMNa, NPUMEHAEMOrO A8 NPOXOXKAEHMA KOJIOHHbI U3 OTAANIEHHOM MO3ULMM.

6.1 BbIEOP CTAPTOBOM NNOLAAKHU
MpaBMna NomcKa CTapToBOM MJIOLWAAKM, ONMCAHHbIE paHee, BMOJIHE MOTYT 6biTb
NPUMEHEHbI U ANA 3aa4 COMPOBOXAEHWA C €MHCTBEHHOM PasHULEN - B JAaHHOM
C/lyYae YAANEHHOCTb OT JIMHMM CTOJIKHOBEHMS HE MMEET PELLAloWEero 3HayeHus,
pellaiolee 3HayeHne MMEeeT MaKCUMaslbHas AOCTYMHOCTb KO BCEM Yy4YacCTKam
AOpOrHu Mo BCEMY OTPE3KY NMYTH, MO KOTOPOMY ABMMKETCA KOJIOHHA.

6.2 ONPEAENEHUE NOTEHUMANbHbIX

MECT OBYCTPOMCTBA 3ACA/

U3y4as paroH NpeaCcTOAWMX NONETOB MO KapTe, BaXKHO OTMETUTb NPUroAHbIE AN
3acafbl Y4acTKM goporu. Kak npaBuio, 3TO YHaCTKM CO CJIOXKHbIM PesibeoM,
JleCcHble MacCMBbl, pe3Kue MOBOPOTbl, MOCTbI, BO3/iIeé KOTOPbIX €CTb YA06Has
Jopora Ans yxoja AMBEPCMOHHOM rpynnbl. Oco60e BHUMAHWE Heo6X0AMMO
YAENATb BTOPOM MOJIOBUHE MapLUpyTa, Y4acTKy AOPOrM, YTo 6/IMXKE K KOHEYHOMY
MYHKTY Ha3HaYeHus.
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MPABUJTA MONCKA U BbIABJIEHUA 3ACA/

6.3

3acagy MleM Mo crejam, KOTopble OCTaBWJIM TPAHCMOPTHble CpeAacTBa, Mo
U3MEHEHUIO XapaKTepa NpUAOPOXKHOro pesbeda, T.e. UCCedyeM He TONbKO
J0pory, a NpexAe BCEro, UCCAeAyeM BO3MOXKHbIE MYTU 3BaKyaLMKU AMBEPCHMOHHOM
rpynnbl M3 BO3MOXHbIX AN 06YCTPOMCTBA 3acafbl NO3MLMMI. BblNeToB Ha MOMCKM
3acaj Heo6XxoAMMO MpPOM3BOAMTL HECKOIbKO. 3apaHee o061eTeTb MapLupyT,
pacwmdpoBaTb MOJlyYEHHblE AaHHbIe, 3aTEM CBEPUTb MX C TEMM, YTO ByayT
noslyyeHbl U3 BblJIeTa, NPOBEAEHHOIr0 HEMOCPEACTBEHHO Nepes BblABUKEHMEM
KOJIOHHbI.

MPABU/IA B3AUMOAENCTBUA C KOJIOHHOM

6.4

Heobxoanmo 06CyaMTb CMOCO6bl M MOPSAAOK CBA3M C KOJIOHHOM MO BCEMY
MapuwpyTy. CBA3b HEOGXOAMMA KaK CO CTapLUMM KOJIOHHbI, TaK U C JO30PHOM
rpynnoM, rpynnoM OxpaHbl W NPeAoCTaBAEHHbIMM  MoApa3Ae/ieHUAMM.
YKenatenbHo yCTaHOBMTb CBA3b C apTM/IEPMMCKOM FPynnoM, KoTopas 6yaet
rotoBa MOMOYb B C/ly4yae HEOBXOAMMOCTHM, OOCYAUTbL C HeW MOPAAOK CTPenbbbl U
nogaym KomaHg (cm. n. 3.8).

MPABUJIA B3AUMOZAEMCTBUS C NMOAPA3AENEHUAMM B
HAYAJIE M KOHLLE MAPLLIPYTA

6.5

Mepes Havanom NpoABMKEHUA HEOOXOAMMO YCTaHOBMTb CBA3b C OJIOBHbIM
[030pPOM KOJIOHHbI, AaTb 06PO Ha NPOXoXAeHue. B gasbHelweM B 3aBUCMMOCTH
OT ABWMXXEHMA KOJIOHHbl HEOOXOAMMO ABMraTbCA nepej roN0BHbIM [030POM.
Mocne NpoxoXKAeHUA MONOBUHBI NMYTU OCMOTP CledyeT HauyMHaTb C KOHEYHOro
NyHKTa maplpyTa. lNpu AOCTUNKEHMM FOJIOBHbIM [030POM KOHEYHOro MyHKTa
BHMMaHuWe 3Kunaxka bIJ/IA nepeHoCUTCA B XBOCT KOJIOHHbI ANA BbISIBAEHMUA
OTCTaBWMX U CZIOMABLUMXCA eAUHUL, TEXHUMKKU. CONPOBOXAEHUE KOJIOHHbI - 3TO
HECKO/IbKO 4acoB paboTbl, ClefoBaTe/IbHO, HECKOJIbKO nonetoB. [lo3ToMy
3KUNAaXy 04eHb BaXKHO NPaBUJ/IbHO paccymTaTb
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BpEMSA M AMCTaHLMIO ANA KAXA0ro M HabnogaTh 3a PaCXOAOM M OCTaTKOM 3apsja
B nonete. KaxzabiM pas, uas Ha 3aMeHy 6aTtapen, Heob6xoaMMO M3BellaTb
CTapLLUEro KOJIOHHbI MM FOJIOBHOM [030p KaKMM-IM60 YC/IOBHbIM CMIHAJ/IOM M
YyBEZIOM/IATb UX MO BO3BPALLEHUM.

6.6

P3b - BO3BPALLEHME 1 NPOPLIB
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Kaxaerit sxmMnax BIMJIA paHo MM No3aHO CTO/IKHeTCA ¢ PAB npoTtmMBoaeMcTBUEM
NPOTUBHMKA. [pM 3TOM, Hanpumep, Yy BOMCK YKpauHbl cpeacTB 60pbber ¢ POB
cenyac Her.

MOUCK M yHMUTOXeHWe cpeacTB POB C nomMolwbio apTuanepum — ofgHa m3
NPUOPUTETHBIX 3a4ay sKkunaxa awo6oro BIJIA. MostomMy npu pacwmdgpoBke
CHMMKOB W BMAEOMH(DOPMALMM 0C060e BHMMaHWE Heo6XOAMMO YAENATb
aBTOTEXHMUKE C KYHramu, BEPTUKa/IbHBIM TEHAM, KOTOPBIE MOTYT OKa3aTbCA TEHAMMU
OT @HTEHH, OTAE/IbHO TEXHWKE, 0COOEHHO CTOALMM Napam rpy30BMKaM C KYHramu.
OAMH M3 HUX 0BEIYHO MalMHa PAB, BTOPOM — >IEKTPOCTaHLMSA.

Ana 6opbbsr ¢ POB skunax BIJIA MoXeT NpUMEHATb TOMbKO pa3Hble METOZbI
MaHeBpMpoBaHUA. OYeHb BaXHO ANA 5TOro NpaBWUJ/IbHO BeIOpaTh NJOWAAKY, Ha
KOTOPOM YCTaHOB/JIEHA HAa3eMHas CTaHuMA ynpaBieHus. Ana 6opbber ¢ PIB
sKunax BIJIA MOXeT NpUMEHATb TONbKO pasHbie METOAB MaHEBPUPOBaHMUA.
OueHb BaXHa AN >TOrO MPaBWJ/IbHO BBIOPAHHAs MJIOWAJAKA, HAa KOTOPOM
yCTaHOB/JIeHa Ha3eMHasA CTaHuuA ynpasfieHua. Idnosb3ysa npupoaHbie YKPsTUA U
penbed, MoxHO oTtBecTM BIJIA 3a pagnoropusoHT cucteMsr PEB npoTtuBHMKa.
MosToMy nto60oe nNpeBsIIIeHe NOLWAAKM YCTAHOBKM CTaHUMM yrpaBaeHUA JaeT
60NbLWMM PaMOrOPM30HT, TO €CTb HECKOJ/IbKO 60/IbluMe BO3MOXKHOCTM yXoaa
BIJ1A BHM3 npu nonstKe yKpsrbCA oT POB 3a penved.

IIpu momajanum B mpenATrcTBUA PIb HeoOX0AMMO NMPUHATH pelleHHue JUO0 0
BO3BpallleHnH, Ju00 o mpopbiBe. Bo3spawatb BMNJIA HyXHO No nNpsMoM, He
[0OBOAA CUTyaUMlo A0 JNleTaHMA Kpyramu, MOCKOJIbKY Kaxabld Kpyr npw
3arnyweHHom GPS pgaet 20 rpaaycoB OWMOKK K Kypcy. [locne Toro Kak annapar
Hayan KpyxuTb C 3arnyweHHbiM GPS, f0BepATb MOXHO TOJIbKO MarHUTHOMY
KOMMNacy, KOTOpBIi PaHO M/IM MO3AHO AACT OLMOKY M3-3a CYLIECTBEHHOM PasHULEI
¢ noka3saHmamn GPS. YkasaHue BIJ/1A «JleTeTb Cloga» B TaKOM

BbINIET HA COMPOBOXAEHUE KOJIOHH

BOPbBA C P3b

PSb TipoTHBHMKA

pexnume HeobxoAMMO faBaTb, NpeABapUTE/IbHO YBEIMYMB MAcLLUTab KapTbl, YTOObI
YMEHbLUMTb oWMOKY GPS. To ecTb, eC/iM A/18 BO3BPaLLEHMSA JOMOM HEO6XOAUMO
NeTeTb Ha BOCTOK, Mbl Y6aBasieM KapTy U KomaHayem BIJ1A neteTb Kyaa-HWbyab B
PocToB, BNnocneACTBMM CMeLLasa TOYKY HOXKHEe UM ceBepHee, YTOObl MOBEPHYTb
BNpaBo MM BNEBO. M HaYMHaAEM MpUXKMMATbCA K penbedy, To eCTb C6aBnATb
BbICOTY, He 3abblBas Npu 3TOM 06 0CObGeHHOCTAX penbeda. Bpaxeckne cpeactBa
P3b oyeHb peaKo CTOAT Ha BO3BbILWEHHOCTAX, MO3TOMY PaAMOropU30HT Y HUX
HM3KMM. MpopbiBaTbCcA Yepe3 PIb NoMexu TakKe MOXKHO NoA06HbIM 06Pa3oM,
rNlaBHOE GbITb YBEPEHHbIM, YTO MOMEXA A0CTATOYHO y3Kasa. bosbliaa cKopocTb,
MEHbLUAs BbICOTA, TOYKA, K KOTOPOM HYKHO NIeTeTb OTHOCKUTCS Ha yAaneHue
HECKOJIbKMX TbiC. KM. KpalHe He peKOMeHAYeTCs HEOMbITHbIM 3KMMaxKam
yCTpamBatb NoJ06Hble «6UTBbI» C POb NpoTUBHMKA.

YTpaTmMB CBA3b C 60pPTOM, He cieayeT oTyamBaTbcA. CTapanTecb nepeaatb
KOMaH/Zy CHOBa M CHOBa, paHO M/ MO3AHO OHa NpoMAeT. Bo3MOXHO, He C nepBoro
pasa, a ¢ gecsatoro. CtapaMTecb NOBEPHYTb aHTEHHY B CTOPOHY NpeAmno/iaraemoro
mecTtononoxeHuna BIJIA, cTapaiTecb onpefenntb MECTO MCTOYHMKA CMrHasia
TOyHee. BO3MOXKHO, 3a aHTEHHOM CTOMT Monpo6oBaTb J06ABWUTL KAKOM-TO
oTpaxkatesib 418 YAYULWEHUA CUrHaNa (Mbl MbITa/IMCb AaXKe MCMo/b30oBaTb AA
3TOro NAacTUHy 6POHEXMIETA, OAETOrO Ha WTYpMaHa). Bo Bcakom cnyyae, 3a 6opT
B BO3ZyXe C/ieflyeT 60poTbCs 0 KOHLa.
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6.7

TAKTUYECKME NPUEMbI (OBLUME: B3/IET, MOCAZKA,
HABOP BbICOTbI, MOBEAEHUE HAZ LIE/IbIO)

100

ANns ycnewHon paboTbl Ha HEGO/bLWOM PacCTOSHUM OT JIMHUM COMPUKOCHOBEHMS
C NPOTUBHMKOM ClieflyeT 3HaTb HEKOTOpble NnpaBu/ia, KOTOpble NMOMOryT U3bexaTtb
o6HapyXeHua. [Jns HeGONbWMX KOMTEPOB, MMELWMX HEBGONbLIOM paamyc
AENCTBUSA, caeayeT NpoM3BOAMTL HABOP BbICOTbl HA (DOHE KaKMX-TO BbICOKMX
CTPOEHWM, SMHWMM J13M, TEPPUKOHOB. DKMMaxy KEeNnatesibHO MOAHATb KONTEp Ha
He6O0/IbLLIYI0 BbICOTY, OTOrHaTb B CTOPOHY, & 3aTEM BbIXOAUTb HA pabouyyto BbICOTY.
B o6patHomM nopsake NpousBoAMTCS Npu3emieHune. KpailHe HexenaTenbHo
B3/1eTaTb M CaAMTbCA PALOM C JIOObIMM BOEHHOC/YKALLMMM, HE BaXKHO,
NPOTUBHMK 3TO MM CBOM. Jlpy:KeCTBEHHble noapasgeneHua céomsatoT BIJ1A
3pdeKTUBHEE NPOTUBHMKA, MOCKOJIbKY HaZ MPOTMBHMKOM OOCTPen OXujaellb U
MaHeBpupyelwb. Ecam apyKecKui oroHb Hayascs, He MblTauTecb CEeCTb MU
netetb K cebe, 3T0 MpocTo He6esonacHo. CTapaMTech MOAHATLCA BBEPX M
M3BECTUTb CTPENAIOLWMX.

OCO6eHHOCTbIO KOMTEPOB ABMAETCA HM3KAA CKOPOCTb CHUMXKEHMA. PekomeHayeTca
BbIMOJIHATb CHMMKEHME MO Mepe BO3BPALEHUA K MECTy npu3emMeHus,
y6eaMBLIMCb, YTO 3TO 6e30macHo. TaKXe He CTOMT 3abblBaTb OTK/OYATb
HaBMraLMOHHbIE OrHM.

Mpy NNaHMPOBAHMM MMUCCMM Ans camoneTHbix BIJIA ctapanTtech usberatb
pe3KMx NoBOpoTOB. [1naBHble MOBOPOTbI COIKOHOMAT 6GaTapel M He CTOJIbKO
Aemackmpytot BIMJIA, cKo/bKO pe3kue M3MeHeHuA Kypca. CTapamTecb He
coBepwaTb JONrMX MNepeneToB MeXAy TOYKaMM MapLupyTa, Ha HEKOTOPbIX
MPOLIMBKAX aBTOMM/IOTA OTCYTCTBYET KOMMEHCAUMA M3HOCA NO BETPY, MO3TOMY BO
Bpema AsmkeHus BIJIA 6yaeT cayBatbCs, M K MOBOPOTHOM TOYKe 6OPT nogonaeTt
He TaK, KaK 3anjaHMpoBaHO B MapLUpPYTHOM NporpamMme, a NpoTMB BeTpa. MMEHHO
3Ta KOMMEeHcauusa He paboTaeT Npu BbINOJHEHMM KOMaHAbl «JleTeTb cioga»,
npeAcTaB/IEHHOM BO BPEMSA BbIMOJIHEHUA MapLLpyTa. Hago 310 yuMTbIBaTb.

OBPABOTKA ®OTO- M BUAEOMATEPUAJIOB

YACTDb
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MpuBe3TH pa3BeapaHHbie - N0N0BMHA Aena. NpaBuabHO pacwmgpoBaTb U
obpaboTaTb MX - HE MEeHee BaXKHas 4yacTb paboTbl, 4em caM c6op.

MPUMEP PA3BEZ/JAHHbIX

TaK BbIrNAAMT TEXHMKA, KOTOpas He BUAHA, Ha nepBbiM B3rnaa. OHa BblgaeT cebs
no cnefam. Ikunaxk BIMJIA nposBuA HACTOMYMBOCTb, KOHTPOIMPYS 3TY JyXKaMKY
Npy Maneuilen BO3MOXKHOCTH, U «Noanosua» BMIM npoTmMBHMKa.

MPUMEP PA3BEAJAHHbIX
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PACLULMOPOBKA ®OTOMATEPUAJIOB

MPUMEP PA3BEAAAHHbIX

A 370 Takas xe, HO YXe npaBMIbHO nNogMeyYeHHaAa TeEXHUKa.

YTOo MOXKHO CKasaTb, rnsaa Ha 3t doTorpacdmm? Ha nepeor doTorpadmm
TEXHMKa BblZaeT cebsA Mo cnejam, Ha BTopoi dotorpadmu TeXHMKA BblgaeT cebs
BbIX/IONOM, @ HA TPETbEM €M YXKe He HYKHO BblAaBaTb ceb6s. YTo MMEHHO 3a
TEXHMKa 6bl1a Ha TpeTbeMn oTorpacdum, MOXKHO ONpeaeIMTb No pa3mepy, B3SB 3a
obpaseL, pasMepa TeHb OT CT0/I6a, KOTOpaA Tam YeTKO BMAHA. 3ajava
aspopa3BejymKa - YCKOPUTb NEPEXOA COCTOAHMSA TEXHMKM C NEPBOM U BTOPOM
doTorpadum K TpeTben.

CNEADI, CBEXXECTb, NTYBUHA

ﬂy‘-ILLIaH noAcCKa3Ka aspopa3BeymnKky - cnej. Cne,qyeT FOBOPUTb O TOM, 4YTO
npeamet B Kajpe, MOXOXMM Ha TEXHUKY, nepemellanca.
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PACLULMOPOBKA ®OTOMATEPUA/IOB

i + k MPUMEP CJIEAOB OT TEXHUKH

L -

r + 71 NO C/IEAAM MOXHO OMPEAE/IUTD

L 4| MECTOHAXOXAEHME NOJEBbBIX CKNAZOB

XapaKTepHas BbITONTaHHAsA M/OWAJAKa BblAAE€T MECTO YaCTbiX NOrpysKu/
pasrpysKku 1 pa3BopoTa TPAHCMOpPTa.
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HABJIOAATE/IbHBIA MYHKT BbIAA/IN

CBEXXME C/IEAbI 3AE3/JA HA BPOLUEHHbIN TEPPMKOH L * 4
APTUANEPUMUCKUE NO3ULUU BbIAAIOT "+ 1
CNEAbl XAPAKTEPHOIO PA3BOPOTA TEXHUKU L oJ
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. IVYACTb PACLULMOPOBKA ®OTOMATEPUA/IOB .

1 paxke Tponbl, MO KOTOPbIM XOA4AT MELWKOM, a HE €3AT Ha TEXHUKE, XOPOLLUO
BUAHbI CBEPXY U MO3BOJIAIOT CAe/1aTb BbIBO4 O Me€CTaX HaXOoXAEeHUA I'IO3I4LIMIZ
OXpaHbl K CEKPETHbIX 0ODbEKTOB.

[To iBeTYy Y rJiyGHHeE cJie/ia MOXKHO C/IeJIaTh BbIBO/] O JABHOCTH.

"+ 7| CTAPbIE TOPU3OHTA/IbHBIE CIEADI U
L 4| CBEXWM KPYT PA3BOPOTA

MPUMEP CJIEAOB OT MELWKX TPOMN +

r 7| MO MHTEHCMBHOCTM M KOMUECTBO C/IEAOB MOXHO POJIb TEHM, OMPEAENEHMUE PASMEPOB MO TEHM
.t .| ONMPEAE/MTb YACTOTY MCMOIb3OBAHMSA AAHHBIX MO3MLMIA
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r A r A
+ MO3BOJNIAET OUEHUTb PASMEPbLI NPEAMETA MPUMEP PA3BEAAAHHbBIX +
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1 OU/IbTPALUA B Y/b
' Kak oamH 13 cnoco6os, nomorawwmx B pacwmndpoBke dhoTomaTepmanoB, MOXHO
MCMO0JIb30BaTh M3MEHeHUe doTorpacdmm B YEPHO-6€/bIM peXUM. ITO yoUpaeT
. LYBETOBOM LUYM, MO3BOJISIA PA3/IM4ATb JIMHMM TEXHUKM GOJIee YETKO, a KaMyasK,
34ecb, 3HadA BbICOTY CT0/16a, PaBHYO 6 M, MOXHO CKasaTb, YTO AalOWMK TEHb <
HaHeCeHHbIM Ha TKaHb, CU/IbHO OCBET/IAET, Ae/lad ero 3amMeTHbIM Ha ¢oHe
CTON6 Ha 6I0KNOCTY eCTb. A pasmep MalluMHbl MOXHO OnpeAenunTb, CPaBHUB ee C
o €CTeCTBEHHOro ugerTa.
6ETOHHbIMM NAUTaMM NEPEKPLITUA AAMHOM 6 M, KOTOPbIMM HAKpbIT 6amMHAaX. o
TOM e NPOMNOpPLMM MOXKHO NOACHMTATb Pa3Mepbl M ApYrMx NpeAaMeToB Ha $oTo.
r A
NMPUMEP PA3BEAAAHHbBIX B 4/b +
L -

MPOMOPLIMM

He 3Has TOYHbIX pa3sMepoB HEUAEHTUMDUUMPOBAHHOM TEXHMKM, MX MOMKHO
OLEHWUTb NMPUMEPHO MO CPaBHEHMIO C pasMepamMu MAEHTUDULMPOBAHHOM TEXHUKM.
Hanpumep, 3aecb Ha OTO YKpauHLbl TPU MaLLMHbI C 6€N1bIMU Kpyramu CBEpXY
CHavana npuHaam 3a bBPAM. OgHako, 3Has pasmepbl aBTomobunen "Ypan" u
"KAMA3", oHu onpegennnu, 4to 370 ToO4HO He BPAM, a BTP-97 "BricTpen”.
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2.1

PACLULMOPOBKA BUAEOMATEPUAIOB

Ana paclwmbpoBKU BUAEOMATEPMANIOB MCMOJIb3YIOTCA TE e METOABI, YTO U ANA
doto. [Ana  npocMoTpa BMAEO  KpaMHe  KenaTesbHO  MPUMEHATb
BMAEONPOMIPbIBaTE/Ib, MO3BOAIOWMM NPOCMATPMBATL CHATBIM BUAEOMATEPHA.
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KOMMOHEHTbI BMJ/IA, KOMMOHEHTbI HA3EMHOM

CTAHUMN, KOMAHAbI ANA BbINOJIHEHMA

YACTDb
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1.1 ABTOMNWUAIOT, BUADbI, PASHULIA
Astonunotos ana BINJIA npuayMaHO MHOXeCTBO, 060 BCEX FOBOPMTb HET CMbIC/A.
OcTaHOBMMCA Ha OCHOBHbIX, Hanbo1ee YacTo UCNOJb3yEMbIX.
KonTepbl B OCHOBHOM CTPOATCA C MCNOJIb30BaHMEM aBTONWAOTA OT KomnaHuu DJI,
KoTopbli Ha3biBaeTca NAZA. MpaKTMyecku naeanbHoe pelleHre Ans Kontepa.
3aKpbITbIM UCXOAHBIN KO, MUHMMYM HAacTPOEK, peLleHne B KOPOBKE - «KyMua 1
yneten».
r A
+ ABTOMUNOT DJI NAZA
L 4
r A
+ ABTOMUNOT ARDUPILOT
L 4
i !
[i= anpvedor. g
3 FORWARD & -
o R
£ i @
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KOMMOHEHTbI BMNAA

Cnepyrowaa paccmaTpuMBaemMas YyHMBepcCasibHas nnatdopma C  OTKPbITbIM
MCXOAHbIM KOAOM, KOTOpas MCMO/b3yeTCA KaK AN KONTepoB, TaK WU ANA
camonetos - ARDUPilot.

MocTpoeHHbIM Ha yune ATMega, Heaopor, MMEET MHOXKECTBO HAaCTPOEK, 3HaYeHHe
KOTOpPbIX He BCErja MOHMMAIOT Aaxke pa3paboTymku. JKkunaxy BI/IA B HacTpoMKy
3TOro aBTOMNMJI0TA TOYHO S1I€3Tb HE CTOMT.

YcoBeplueHcTBOBaHHbIM  ARDUPilot, NOCTpOEeHHbIM Ha 6osee  MOLLHOM
npoueccope, C Nyyllen JIOTMKOM, YTO eCTECTBEHHO OTPa3suM/IoCb Ha LEHe,
HasbiBaeTca Pix-Hawk, wanm PX4. HacTtpamvBaeTcs 6onee CAOXHO, 4em
npeawecTBEHHUK.

"+ | ABTOMMAOT PIXHAWK/PX4
L . |
r |
+ | asTonmnoT cycLops
L . |
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U nocnesHui u3 aHanamsupyembix - Cyclops. OCO6EHHOCTb 3TOr0 aBTOMMOTA -
NpOrpaMMMpPOBaHME C 3KpaHa, 6e3 KOMMboTepa.

Hanbonee nonynsapHbole aBTonuaotel — ARDUPilot u PX4.

1.2

PETYJIATOPbl OBOPOTOB

DNEKTPOHHbIN perynaTop xoda uau perynstop o6opotoB (aHrn. ESC, Electronic
Speed Controller) - ycTpoMCTBO AN yNpaB/ieHUa 060pOTaMM 3EKTPOABUraTens,
NPUMEHSIEMOE HA PaAMOYMNPABAAEMbIX MOAENAX C 3EKTPUYECKOM CUJIOBOM
yCTaHOBKOM. Pa3iiMyalotcsa B 3aBUCMMOCTM OT MaKCMMasIbHOro paboyero ToKa,
HanpsaxeHua 6atapen, BO3MOXHOCTM paboTbl OT aKKyMYJ/IATOPOB Pa3HOro Tumna M
ynpaB/ieHMs pasHbIMU BUAAMM ABUraTesIeN.

KOMMOHEHTbI BMNAA

OBOPY/OBAHUE TEJIEMETPUN

3NIEKTPOHHbIN PETYJIATOP XO4A
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1.3

Mozemsl TENNIEMETPUN OT/IMHAIOTCA pa60‘~IMMM 4aCTOTaMH, MOLLHOCTbIO U
BO3MOXHOCTbIO pa60TbI B 3alMLIEHHOM peXKMME.

+ MOJEMbI TENEMETPUN

HABMI'ALUMOHHOE OBOPY/JOBAHUE, NMOKOJIEHUA GPS,
MHEPLUMNOHHbIE CUCTEMbI

1.4

M3 HaBMraumMoHHoro o6opyzaoBaHusa BIJIA MCNONb3YOTCA HECKOIbKO MOAENEM
GPS-NpUEeMHMKOB pa3sHbIX MOKOJIEHMIM M BO3MOXKHOCTbIO paboTbl C HECKOJIbKMMM
CMYTHMKOBbIMM HaBUIALMOHHBbIMM CUCTEMAMM.

Takxe ans BMNJIA MCnonb3yTCs CUCTEMbBI MHEPLMOHHOM HaBMUraLMu, CUCTEMDI
BMAE0-OPUEHTUPOBAHUA, CUCTEMBI HaBMraLMK MO PaaMOMasKY U T.4.

115




VYACTb

KOMMOHEHTbI BMNAA

+ HABUIT'ALUMOHHOE OBOPY/OBAHME BIJIA

MPEOBPA30OBATE/Ib/CTABM/IU3ATOP B LEEMU NMUTAHUA

1.6

1.5 MPUEMHUK CUTHAJIOB MYJ/IbTA YNPABJIEHUA

Pa3/iMyaloTca no paboyen YactoTe, KOJIMHYECTBY KaHa0B, M3rOTOBUTESIO.

116

B BIMJIA NpUMEHAIOT aKKyMYIATOPHbIE 6aTapeyn pasHOro HanpsXKeHUs U pasHoM
€MKOCTU. HanpsxkeHne Ha 6aTapee M3MEHAETCA B 3aBUCMMOCTM OT Harpy3ku Ha
6atapelo M ocTaTtoK 3apAga. CnoxHaa 3/1eKTpoOHMKA (aBTOMWAOT, MOAYJb
TenemeTpun, GPS) He MMeeT BCTPOEHHOro ctabmamMsatopa Mau npeobpasoBaTens
nuTaHKUsA. YTo6bl NOANMTATDL NEKTPOHUKY OT TArOBOM GaTapeu M He UCMo/b30BaTb
fononHuTenbHyto AKB, npefHa3HayeHHy0 TONbKO ANA NUTAHMA SNEKTPOHMKM,
NpUMeHAT npeobpasosaTens/cTabunmnsatop nam BEC (UBEC). Pasnnuatotcsa oHM
MO MOLLHOCTU, HaNPAXEHMIO Ha BbIXOAE U NPUHLMNY PaboThbl.
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1.7 KOMNAC, KAJINBPOBKA
B cocTtaBe Komnnekca "aBTonmnaoT - GPS-npuMeMHUK" 3aaeMcTBoBaH Komnac. B
HEKOTOpbIX aBTOMMIOTax OH BCTPOEH, B HEKOTOPbIX BblHECEH B Moay/b GPS.
KapTvHKKM npuBOoAMTb He Byaem, C BMAY O6blMHAA MMKpocxema. EAMHCTBEHHoe,
YTO HEOOGXOAMMO 3HATb O KOMMAce, — OH TaM €CTb (JOJ/IKEH ObiTb), U €MY HYKHa
KanmMbpoBKa. KannbpoBKka Komnaca BbIMOJHAETCA Ha pasHbiX TMNax aBTOMM/IOTOB
no pasHoK npoueaype.

1.8 CEPBONPUBOAbI

Ana ynpaBneHua 31epoHaMM, Py/EM BbICOTbI, pyleM HanpaB/ieHuA, B 00LEM-TO
BCEMM MOABMXKHbIMW 3nemeHTamu B BIJIA npuvMeHATCA cepBOnpMBOAbI.
Pas/MyaloTcs No Harpyske, ObICTPOAEMCTBMIO, MaTepuany LWeCTepeH (NAacTuK
UM MeTann), BbiNONHEeHWID. CBOMM 3N1EKTPOMarHUTHbIM NONEM CEpPBOMPUBOADI
MeLlaKT paboTe nbdoro paanoobopysosaHma BIJIA, 1 3TO BHOCUT KOPpPEKTMBLI B
pa3meLleHne KOMNOHEHTOB.
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KOMMOHEHTbI BMNAA 1

PEJIE 1.9

MepekntoyaTenu TpebylTCA ANA  YNPaBAE€HUA  371EKTPOO6OPYAOBAHUEM.
Hanpumep, AnA BKIOYEHUA U BbIK/OYEHWUA BUAEONepeaTUMKa B NoaeTe Mam
AN BbIGOPA 0/IHOM M3 HECKOJIbKMX Kamep.

AKKYMYJIATOPDI 1.10

3alMTHaA 060/104Ka

CMJI0BOM P
M030/104EHHbIN
pa3bem

BbIBOAbI 6aHKM
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KoMnneKT 060pyA0BaHMsA HA3eMHOM CTaHLMM 0BbIYHO COCTOMUT M3 KOMIMbIOTEPA MU
NNaHLWeTa, aHTEHHOro 6/10Ka M Ny/ibTa yrnpaBaeHMsA. TUNMYHblE KOHDMIypauum
pacnucbiBaTb 6€CCMbIC/IEHHO, BCE 3aBMCMT OT NPOM3BOAMTENS. PacCKaXKem TO/IbKO
0 POJIAIX COCTABHbIX YacTeN M NpaBuIax NoBeAEHUS.

2.1

KOMIMbIOTEP

KomnbloTep HEO6X0AMM A8 NNAHUMPOBAHMS NONETHOM 3a4auu, ynpasaeHusa BMJIA
BO BpeMA 33ajaHuA, pacluM@poBKM NpuBe3eHHOro ¢oTo-/BUaeomMaTepmana,
o6CcnykuBaHMA 6opToBOM (POTO-/BMAEOANNapaTypbl M XpaHEHMsA apxuBa
matepuanoB. B 3aBUCMMOCTM OT MPMMEHAEMOro aBToNMI0Ta poJ/ib KOMMbIOTEPa
MOXET U3MEHATLCA (NPU NOIHOCTbIO aBTOHOMHOM paboTe BI/A).

2.1.1

NPUMEHSEMbIA CODT

JIMHeMKa NporpaMMHOro 06ecneyeHus MOXKET OT/IMYATbCS B 3aBUCMMOCTM OT TUMa
n moaenm BMNJA. Kak npaBuno, ucnonbsdyetrca Windows ana obecnevenus
PaboTOCMOCOBHOCTU CUCTEMBI, MOJIETHBIM codT Mission Planner ana ynpaenexus
NeTateNibHbIM annapaTtoM M MporpamMma Ana NpocMOTpa M peAakTMPOBaHMUSA
Ko/ineKumm hoTo 1 BUAEOM306paxkeHmi, Hanpumep, ACD See.

2.1.2

OMNMEPALMOHHAA CUCTEMA

06 onepauMOHHOM CUCTEME HaMMLLIEM OTAENbHO. Ha caMoM fene, He BaXHO, YTO
yCTaHOB/IEHO Ha HazemHoM cTaHumm Windows uan Ubuntu Linux, dyHKUMoHan
BIM/IA He MeHseTca. OnepauMoHHasa cUCTeMa TOJIbKO obecneymBaeT
paboToCnoCcO6HOCTb KOMMIEKca. KaKyld MMEHHO CUCTeMy MCMNoJib30BaTb,
BblOMpaeT, Kak npasmno, paspabotumk bI1JIA.
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KOMMOHEHTbI HA3EMHOM CTAHLWUK

Mpu Ucnonb30BaHMM B KOMMJIEKCE CTaHAapTHoro Mission Planner
BO3MOXHa camocToATeNlbHasa nepeyctaHoBKa 10 skunaxem.

AHTUBUPYC

2.1.3

HactoAaTtenbHO peKoMeHAyeTCA YCTaHOBWMTb aHTMBMPYCHYKO MNporpammy Ans
Ha3eMHbIX CTaHUMM Ha 6a3e Windows M3-3a LUMPOKOro pacrnpoCcTpaHeHMs
BMPYCOB M BPeAOHOCHbIX NporpamMMm, padoTawlimx nog 3toM OC. HEBO3MOXKHO
UCK/IOYMTb BO3MOXKHOCTb OOGLLEHMA C YYKUMWM HOCUTENIAMM JaHHbIX MNpU
nepegavye ¢oTo M BuAEOMaTEpMAsA, NMOITOMY CyLIECTBYET OMACHOCTb BUPYCHOM
aTaku.

AHTEHHOE MNOJE

2.2

AHTEHHbI HEOBXOAMMbI AN 06ecneyYeHma CBA3M HA3eMHOM CTaHumu ¢ BIJA.
BbiBaloT pasHble TuMbl, NoapobHee B N.2. ANs rparkKAaHCKMX M MOAMLEMCKMUX
KOMM/IEKCOB A0MYCTUMO NPUMEHEHME aHTEHH C TpeKkepamu. MpuHUMN AercTBUA
AHTEHHOro TpeKkepa OCHOBaH Ha ToM, 4To BI1/IA nepegaeT 6/10Ky ynpaBsieHUA
aHTEHHaMM CBOM KOOpAMHATbI, a 6J10K ynpaB/aeHMA BblYUCAET HanpaBaeHMe Ha
nepezaBaemMble KOOPAMHATbI U pa3BopaYMBaeT TyAa Ha3eMHOe aHTEHHOoe nose
aBTOMaTH4YecKH, conposoxaaa bIJ/IA B TeyeHne Bcero noneta. B cayvae
BO3MOXHOro P3Bb NpoTMBOAEMCTBUA STOT KOMMJIEKC MPUMEHATb HE/b3A.

Ny/bT YNPABJEHUA

2.3

MynbT ynpaBieHUA NpUMEHAETCA ANa pyyvHoro ynpasneHusa BI1JIA, Kak npasuo,
A1 KOHTPOAA B3/1€Ta M NOCaAKMU. BO3MOXKHbI BapuaHTbl C YCTAHOBKOM CUCTEM
Py4YHOro ynpaBJieHMA Ha 60JibLUMX AMCTaHUMAX, Torja pyvHoe yrnpas/ieHWe
CTAHOBMTCA AOCTYMHbIM Ha Nt060M oTpeske nyTu BIJIA.
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2.4

YCTPOMUCTBA ABTOHOMHOIrO MUTAHMA

Heo6xoamMbl 4Nns 06ecneyYeHns NMTaHUA Ha3EMHOM CTaHUMKU AJIMTENIbHOE BPEMA U
3apsaKa xoaoBbix 6atapen BIMJIA B noneBbix ycnoBusAx. B KayecTBe Takmx
YCTPOMCTB MCMO/b3YKT MHBEPTOPbI, paboTatowme OT aBTo 6GaTapeu, JIM6o
MOGW/IbHbIE INIEKTPOreHepaTopbl.
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MISSION PLANNER

Ana ynpaBnenua BINJIA cywectByeT HECKOJIbKO MPUIOKEHUM. MpaKTUYECKH
KaXablM yBarKaloWMM ceba NpoM3BOAUTENb BbIMYCKAeT CBOM codpT And
ynpasneHus. Ho 6e3ycnoBHbIM 3aKOHOAATElb B 3TOM 06/1acTM - COOBLLECTBO
DiyDrones, Bbinyctuswee MO Mission Planner. 31o nporpamma, Kotopas CBO60AHO
PacnpoCTpaHAETCA U NMOCTOSHHO YCOBEPLUEHCTBYETCS, UCXOAHbIM KOZ BbI/IOXKEH B
WUHTEepHeTe ANA CBOOGOAHOro ckaumaHuA. Mission Planner ymeeT pabotaTb CO
BCEMM NPOTOKO/IAMM, KOTOPbIE MCMONb3YIOTCA B 6ECMUIOTHBIX KOMMAEKCax U bonee
UM MEHee YHUMDMUMPOBAH NOZ peLLEHUE NPAKTUYECKM 060K 3aa4m. MosaTomy
3KMNaX, NMOHMMAIOLWMM, KaK 3TO paboTaeT M YMELWMIA COCTaBNATb MONETHbIE
3aZaHusA ¢ nomollbto 3Toro MO, MOXET Nerko MCnosb3oBaTb JIOGOM ApYrom
CreLManmM3mMpoBaHHbIM cobT ANA NNAHUPOBAHWUA MUCCUIA OT pa3paboTymkoB BIJIA.
Bce cywecTBytowme KoMaHbl 06ACHATL HE ByAeM, MX TaM ropaszo 60/blue, Yem
3TO HYXXHO 00bIYHOMY 3KMnaxy BbINJIA. O6bACHMM NOPAAOK NOCTPOEHMA NONETHOMO
3alaH1A M1 rpasBmia NoJsib30BaHUA OCHOBHbIMW KOMaHAaMM, C KOTOPbIMMU TOYHO
npuaetcsa pabotatb. Ana 6onbliMHCTBA BIJIA, BO3MOXKHO, Aaxke 3T0 6yaet
Yype3MepHo.

TOYKU C KOOPAUHATAMU

3.1

WAYPOINT (nyTeBas TOYKa - YCNOBHO KOMaHAa «1eTu Cloga») - ToUKa Ha KapTe ¢
KoopAMHAaTaMM M onpeaesieHHoM BbicoToM. Hanuume cTpoku WAYPOINT B
MONIETHOM NMPOrpaMMe YKasbIBaeT, KyAa HYXHo fieTeTb BIMJIA. DTOM TOUKe MOXKHO
3aZaBaTb pajMyc, Npu 3axoge B KoTopbid BIJIA couteT 3Ty KOMaHAy
BbINOJIHEHHOM W NMEPEXOAMT K CTPOKE NoJsieTa, KOTopas HacTynaeT nooyYepesHo.

LOITER (netu crofa v KpyTMCb) - TaKas e ToYKa Ha Kapte, Kak 1 WAYPOINT, Ho
nocne AOCTUXKEHMA yKa3aHHOro paauyca bI1J1A cosepluaeT noneT no Kpyry.

LOITER_TURNS - yKka3zaHHOe B mapameTpax KOJMYeCTBO KpYros.
LOITER_TIME - 6yaeT KpyTMTbCA YKa3aHHOE Bpems.

LOITER_UNLIM - 6yaeT KpyTMTbCA GECKOHEYHO (MOKa He MOAYYUT ApYryto
KOMaHZyY BpYYHYI0 M/IM He NOSABUTCA YC/I0BME NS aBapUMMHOrO BO3BpaTa).

123




VYACTb

3.2

KOMAHAbI A4 BbINOJNHEHNA

DO_SET_CAM_TRIGG_DIST yKa3siBaeT AUCTaHLUMIO LWara CbEMKM M OAHOBPEMEHHO
oTAaeT KoMaHay Ao Havyana creMKu. Mpumep: DO_ SET_CAM_TRIGG_DIST 400m —
CAenaeT CHUMOK ceMyac u byzeT aenatb CHUMKM Yepes Kaxasie 400Mm.

DO_SET_SERVO — KomaHAa, OTnpaB/iAlowWwasa aBTOMMAOTY B YKa3aHHOM KaHane
yNpaB/IEHNA COBEPLLMTb KaKoe-IM60 AeNCTBHE.

Hanpumep, DO_SET_SERVO 10 2000 — otaaet B 10 KaHan ynpaB/ieHMS BEICOKOE
3HauyeHue. B noruke BI1J1A 5To NnpUMEPHO TO ke, Y4TO BKIOUYKUTbL 10 BEIKAOYATE b.

CootBetcTBeHHO, DO_SET_SERVO 10 1000 — 10 BrikAto4aTesb. BricOKoe 3Ha4YeHue
B AaHHOM napameTpe 2000 (BK0UMTL), HM3Koe 1000 (BeiKNouMTb). MpryemM He
o6s3aTesibHO N1catb Tyaa MmeHHo 2000 u 1000. Bce, yto Briwe 1500 — BrICOKOE
3HayeHue, a BCe HMXe — HU3Koe. [pMHATO B MporpaMme nucatb TakK, YTOOsI GbI10
npoLye NpoBoAUTb aHaM3 loroB. KaHanoB ynpaB/ieHUA, K KOTOPsIM OTAalTCA
3HAYEHWUA, MOXKET ObITb HECKOJIbKO.

Takum cnoco6oM nporpamMma 6ecnuIOTHMKA YNpaBAsieT A0MNOJIHUTE/IbHBIM
060pyA0BaHMEM, HaAMpUMEp NEepeaaTyMKOM BWMIEOKAMEPHI, MEPEK/IoYaTENIEM
MEXAY HECKO/IbKMMM KaMepamu U1 BOOPYKEHUEM.

3.3

OBA3ATE/IbHbIE KOMAH/bI

TAKEOFF - KoMaHAa Havasia nporpammbl. B KayectBe napamMeTpoB Tya 3ajaeTcs
Yron TaHraxa M BbICOTA, MO JAOCTMXKEHMM KOTOPOM KOMaHAAa CUYMTAEeTCsA
BbIMOJIHEHHOW. YrOon TaHraxa yTouHsetca y umsrotoButenen BIJIA, BbicoTa
3aBMCUT OT YCJIOBMM MUCCHM.

RTL — Bo3Bpart K TouKe B3neTa. KoHel, mmccmun. BIJIA npuaeT K TouKe B3neTa Ha
BbICOTE, YCTAHOB/IEHHOM B aBTONMOTE (06bI4HO CTaBAT 150 M) 1 BYAET KPYXKUTb B
OXMAAHMM KOMaH/bl HA PYYHOE ynpaBaeHue C ny/ibTa.

124

MISSION PLANNER

OYEPEAHOCTb BbINOJHEHWA

Bcerpa nepBoi cTpokoi maet komaHga TAKEOFF.

Janee gonxkHa NnocTynuTb KomaHaa ¢ KoopanHatamm WAYPOINT man LOITER,
KOTOpas YKaxKeT, Kyaa Heobxoaumo neteTb BIJIA. ToNbKO MOTOM MOXHO
3agaBaTtb KomaHgy DO_SET, KoTopas BbINONHWUTCA, KOrga 6€CnMA0THMK NpUAET B
KaKyl-HUMOYAb TOYKY C YKasaHHbIMM KoopauHaTtamu. K TOMy e, KOMaHAa
DO_SET MoxeT 6biTb TO/IbKO OAHA ANA NpeAblayLEN KOMaHbl C KOOPAMHATAMM.
To ecTb, YTO6bI BbINOIHUTL elle Kakon-To DO_SET, Heo6x0AMMO 3aJaTh HOBYIO
Touky WAYPOINT mau LOITER.

RTL - nocneaHas cTpoka.

BO3/JEMCTBME BPYYHYIO MOZAHHbBIX KOMAHZ HA

~ 3.5
3ATPYXXEHHbIXN MAPLLUPYT
B npouecce noneta MOXHO NpMOCTaHaB/IMBaTb BbIMNOJIHEHUE 3arpyKEHHOro
3a/laH1A M NleTeTb K TOYKE, YKa3aHHOM Ha KapTe BPY4HY. MOXHO ynpaBnsTb
KaHasnaMu (Hanpumep, BKJIIOYATb/BbIKAOYaTb NepefaTyMK), He BMELIMBAACH B
npouecc nosneta bI1/1A.




