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| YACTUHA

1.1

3HAMOMCTBO

[JaHnn Kypc npusHavyeHUW pOns NIArOTOBKW PO3paxyHKiB onepaTopiB
6e3ninoTHUX NiTanbHMX anapaTiB NiTAaKOBOro Ta MY/IbTUKONTEPHOMO TUMY.
KypCc NpakTU4YHO He MIiCTUTb XXOOHUX aKAAEMIYHMX 3HaHb, Hi a)X HisK
He NpeTeHAYE Ha ICTUHY B OCTAHHIM iHCTaHUIil, @ BCbOro nuw € 36ipKoto
peKoMeHpauin Ta ocobucToro pgoceigy Kinbkox ekinaxis BIJIA, wo
npautoBanu B ATO B 2014-15 pp i 3rogoM 3amMMmanucsa nigroToBKOK Ta
HaBYaHHSAM TaKUX CAMUX eKinaxkiB y HOBOCTBOPEHUX Migpo3ainax.

CoTHi nonboTiB 3a NiHit0 GPOHTY, TUCSAYI TPEHYBANIbHUX MNONbOTIB A03BOSTUIN
HaKonMuuTM peaki 6a30Bi OCHOBW, SIKi BapTo nepegaBaTM HAaCTyMHUM
eKinaam.

Barato ¢opMynwBaHb CNPOLLEHO | BWOO3MIHEHO A/ COPOLUEHHS X
po3yMiHHA. Kypc He NpuMB'A3aHUMM [0 SIKOrOCb KOHKPETHOro NiTanbHOro
anapaTa, TOMY eKina)kaM BKpal PEeKOMEHAO0BAaHO KOPOTKMM KypC Bif
BUPOOHMKA, SIKMM O0MOMOXE BHUKHYTU i po3ibpatvcsa B 0cob6nMBOCTSX
KOXHOro KoHkpeTHoro Buay BIMJIA. Takox, KpiM Kypcy Teopil, HeobxigHi
33aHATTA Ha TPeHaXkepi Ta TPeHyBasbHi MOMbOTM Ha PafioOKEpPOBaAHUX
mopensax. Llem Kypc MicTuTb Martepianu ANna HaBYaHHA 3 PO3PaAXYHKY
25 —30 rogMH TeOPeTUYHMX 3aHATb Y MaNUX rpynax.

1.2

MOTUBALIA

P0O3BMTOK TEXHOJIOTIN 33 OCTAHHI KiJibKa POKiB CNPUSIB BEJIMHE3HNM 3MiHAM
y CycninbCTBi, i apMisi fIK 3pi3 CycnifibCTBA He CTajsla BMHATKOM. 3acobu
TEXHIYHOT PO3BigKM CTPIMKO BOOCKOHAOTbLCS, BUMarakym HOBMX Nigxonis,
HOBMX LITAaTHMUX PO3KJaAiB, HOBOro CTaBfieHHs A0 cebe Ta MiAroToBKM
naen, aKi ix ekcnnyatyBatuMyTb. AK npaBuno, 6inui, WO eKcnayaTywTb
abo nnaHywTb eKcnayaTyBaTW NOAIOHY TexHiKy, He 30BCiM PO3YMitoTb,
HaBiWoO uUe NoTPibHO i wWo > IX 4Yekae Hapani. Yacto KOMaHOyBaHHS
BignpaBAsie Ha Kypcu onepaTtopiBe BIJIA niopgen, siKMx npocTto xo4e
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cxoBatu uum ybepertn. Y 99 sunagkax 3i 100 Hivyoro xopolworo Big Takux
ocib rogi 1 yekatu. ToMy Ha eTani Bigbopy Ta NigrotoBKkM 6inLiB 0cOONMBY
yBary cnig npuainaTu MoTUBALil, @ TAKOX YXe HaaBHiIM nigrotosui. [yxe
OONoMara€e ocBig MoaeniaMmy, NJaHepu3My Ta efieKTPoHiku. JlioguHa, wo
eKcnJyaTye 3acib TexHi4HOT po3BiAKN BUCOKOMO PiBHSA, MOBUHHA PO3YyMITH,
fIka Be/NlM4Ye3Ha BiONOBIOaNbHICTb NEXWUTb HA HiN, | AKi MOXJIMBOCTI Oa€
rpaMoTHa eKcniyaTauis Ta npaBuiabHO nobynoesaHa poboTa 3 gaHUM BUOOM
obnagHaHHA4.

PoboTy, siIky BMKOHye p[obpe niAroToBNeHWW eKinax, [yXe CKnagHo
nepeouiHNTU. 3 yCiXx OOCTYMNHUX Ha CbOFOAHI TEXHIYHMX 3acobiB po3BigKku
aepopo3BigKa € HaedeKTUBHILWOW. Ane BOHa — INLLE OAWH i3 iIHCTPYMEHTIB.
Hankpalwmnx pe3ynbTaTiB MOXHA LOCATTU, BUKOPUCTOBYHUYU BCi MOXKUBI
IHCTPyMeHTU Yy KoMnnekci (papiopo3sigka, aepopo3ssigka, OSINT (open
source intelligence — po3BigKa 3 BUKOPUCTAHHAM BIOAKPUTUX OXKepen),
poboTa 3 MicLEBUM HaceNleHHsM, poboTa 3 UMBINbHUMU, SKi NPOIXKOKAKOTb
yepes3 6/I0KNOCTU, ONUTYBAHHA CYCiAiB Ha onopHMKax Towo). Mpu Biabopi
M NigroToBUi eKinaXkiB cnig nonepen)aTu, WO, HE3BaXKar4mM Ha NPOCTOTY
i BIACYTHICTb BumauMmol Hebe3neku, pobota B aepopo3Bigui 3abupae
NPAKTUYHO yBeCb Yac. HeHopMmoBaHun rpadik, NOCTIMHI NigMomMn Ta BUI3OM
Ha MONbOTU 3aTeMHa. BegeHHs XKypHaniB XpOHOMETpaXky, BUKOPUCTAHHS
baTtapen Ta nocTinHa poboTa 3 obcnyroByBaHHS TexHiku. PerynapHun
36ip iHopMaUil 3 ycix OOCTYMHUX OXKepes, cucTteMaTmsauisa, o6pobka Ta
NigroToBKa NoNbOTHUX MNaHiB Ta MapwpyTie. Lle Bce, KpiM BiCbKOBUX Ta
nobyTOBUX TPYAHOLLIB, AKi HEMUHY4Ye 3aBa)aTUMyTb poborTi. Hy i BepLuinHoto
ancbepra € Te, Wo 3a ekinaxamu BIJ1A nocTinHO NontTL. 3BaXKakuKM Ha
CBOI0 BeNI4e3Hy epeKTUBHICTb Ta Hebe3neKy Ana NPOTUBHMKA, MOMIYEHUN Y
TOYLi 3/1bOTY eKina)< 6yne HeramHo HAKPUTUN BCIEID MOXKTMBOLO apTUNEpPIEto,
fIKa 3MOXe Tyau pocTpenutun. Ha 3niTHMX ManmgaH4mMKax chnig odikyBaTu
pobotn [Pl cynpoTMBHMKA, CHaunepiB, MiHHMX MacToK. TakKoX BapTo
nobotoBaTnuca 3/7IMBaHHA iHdopMaLil, He 000B'S3KOBO HaBMMWUCHOrO: MNpo
Micue 6a3yBaHHS eKinaxky, Npo MangaH4mKu, 3 AKNX BegeTbcs poboTa, npo
TPAHCNOPT, HA AKOMY NepecyBaeTbCs rpyna. IHpopmauisa MoXKe «NPOHMKATU
3 OPYXHiX OMOPHUKIB, BN AKMX PO3TallOBaHi CTApPTOBI ManpaH4yuKM, 3
6N10K NocTiB — «0, NEeTYHU noixanu!», yepes couMepexi. TpumaTn ekinax
3aBXAW Nig NUIbHUM NornsaoM He Byae Xoa4HoOT MOXXNMBOCTI. Buxogsauu 3
uboro cnig pestomyBaTtu: ekinaxk bIMNJIA mae 6yTn foCTaTHLO MOTMBOBAHUM
ONS CaMOCTIMHOI, CUCTEMHOI Ta MNOCTiMHOI poboTu 3i 36o0py iHPopMauil




| YACTUHA

He3aneXxHo Bifg YMOB, B AKMX MOMY HaNnexwuTb npautwBaTtu. 3 ocobucToro
OOCBifly HEe BCi KOMaHOMPW PO3yMitoTb, HaBiLLO NoTpibeH po3paxyHok BIJTA
i K BiH MoBMHeH npautoBaTu. IcHye cTtepeoTun, wo ekinax BMJIA — ue
CBOro poAay YapiBHUKM, AKi 32 HAKAa30M KOMaHAYBaHHA TYT i 3apa3 MaloTb
3neTiTK i ogpasy » npmuBe3Tn ¢oTorpadil BCiel BOPOIKOT TEXHIKM Ta NO3MLIN
y 30Hi BignoBiganbHOCTI LbOro KoMaHAayBaHHA. Hacnpaspai pobota BINJ1A —
LLLOCb CXO0XKe Ha pubonoento. BonogiHHA cCHacTAMM 30BCiM He rapaHTYeE TOro,
WO rocnogap cHacTenm 3aBxaw Oyaoe 3 ynoBoM. Pe3ynbTaT O0CArAETbCS
CUCTEMATUYHO POBOTOI, PO3YMIHHAM CUTyauil y 30HI BigNOBIiAANbHOCTI,
PO3YMiHHSAIM MOTrOAHUX YMOB, 0C06/MBOCTEN Ta OOMEXKeHb KOHKPETHOro
BUAY TEXHIKWN.

1.3

IHTEJNIEKTYAJIbHA PO3BIAKA

CneuianbHMX Nigpo3ainiB Takoro Tmuny 3apa3 HeMmae. ToMy cneuianisauito,
Npo AKYy NTUMETLCA HUXKYE, CNif PO3rNSAaTh He K Nocady, a sk posib.

OcTaHHIM YacoMm y BiiCbKax MOMIYeHO TaKy TeHAEHL,0, Wo y byab-akKin rpyni
BincbKkoBocny»b6oBLUiB woHanMeHwe 30% BBakakTb cebe po3BiAHMKaMM.
MpuyomMy 6inbWicTb HE PO3yMie, WO LUe BnacHe Take. Y ¢pinbMax npo BiMHY
BOIH PO3BiAHUK — Oe3CTpalLuHuM ribpua cHannepa Ta WTYPMOBUKA, 34aTHUN
HAOAMHLI PO3rpoOMUTU OMBI3i0 CynpoTUBHMKA. Llen nigBnp «cdepmnyHoro
pO3BigHMKA Yy BaKyyMi» [ONns 3pYYHOCTI Ha3MBAaTUMEMO «TAKTUYHUM
pPO3BiAHMKOM». TaKTUYHA po3BigKa GaKTUYHO EYHIBEPCANBHUM NIAPO3LiNIOM,
LLIO 3aCTOCOBYETLCS ANS PI3HOMAHITHUX 3aBAaHb, Bif CYyNpoBOAY KOJIOH Ta
eBaKyauil 40 BnacHe po3BiAyBasibHO-AUBEPCINHOI AiSNIbHOCTI Ta OXOPOHMU
KoMaHayBaHH4. MpoTe, KpiM Uboro, y ¢iZibMax NOKasykTb e W WNUTYHIB.
Taki cobi cyBopi xnonui, AKi NpayolTb Yy rMU60KOMY TUNY, BNIPOBaO)KeHi B
AAKYCb BOPOXY CTPYKTYpYy Ta 36upatoTb UiHHY iHdopMauito 6e3 36poi. [nsa
3PYYHOCTi TaK i Ha3MBATUMEMO IX — «LUMNUIYHU». TaK OCb, € LLEe OOUH TUN
po3BigHMKA. TakuUi PO3BIAHMK OiNblUE CXOXXMIN Ha «LWNUFYHa», ane npautoe
nepeBa*kHO NOPYY i3 JIiHIEI 3iTKHEHHS, NPUYOMY 30e6iNbLIOro 3 APY>KHbOMO
boky. Ane iHogi MoXe npoaBnsATM cebe i AK «TaKTUYHUWA PO3BIOHUKY».
3anMatoTbCs Taki po3BigHMKKM 360poM iHpopMauil. AK npaBuno, i3 BiGKPUTUX
oxepen. 3a epeKTUBHICTIO, MPW NPaBUIbHO HaNALWITOBAHIN poboTi — Ayxke
KOPUCHMW TUN PO3BigHMKA.
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METOW 360PY IHOOPMALII 1.3.1
BukopucTtoByeTbcs 6e3niv pisHux cnocobiB Ta ix KombiHauin ana 36opy
iHpopMmaLuil, noganblwol cMcTeMaTu3sauil Ta popMyBaHHS 3aBOaHb.

MICLUEBE HACEJIEHHA 1.3.2

AK cBigUMTbL MpPaKTMKA, AYXXE 4acTo Bi4 MiCLEBOro HacesieHHSI MOXHa
Ai3HaTucs 6arato TOro, WO Ai3HAETbCA areHTYPHUM WNSXoM abo iHWuMu
cnocobaMn. 3B'a3KKN cepen MicueBuUX 3 000X GOKIB NiHIl po3MeXXyBaHHS
iCHYIOTb, | BOHM € AOCUTb LWiNIbHUMKU. MicueBe HaceneHHs roToBe AiNMTUCH
iHbopMaUi€elo, TiIbKM-HO BOHO MepecTaHe CNpMUMaTM Bac SK 3arpoasy.
Hanpuknag, po3pyTi Ta nepeTBOPEHi pocnponaraHpol Ha eTanoHHY
cTpawwnnky Haursapgis T1a lpaBui CEKTOp NPAKTUYHO HE MAlOTb LUAHCIB
OTPUMATU LiHHWM KOHTAKT. A Boeub BaTtanbnoHy TPO — HaBiTb HaBnakwu.
BapTo Takoxx 3BepHYTM yBary Ha Te, Y Wwo Bu oasrHeHi. KogHnx HATOBCcbKMX
KaMypnaixiB, MOOHUX «pPO3rpy30K» TOWO. 3BUYAWHMUWN YKpalHCbKUN
Kamydnsxk, 6e3 getanen Ta eNeMeHTIB «PO3rpy3Ku», WO He BXOASATb OO0
CTQHOAPTHOrO OCHauWeHHA. Hamaratvucs cninkyBaTvcss BapTo y Micusx
CKyn4yeHHs Hapoay. [lpuuyomy, HaneBHo, 6e3rny3go 6yge ponuTyBaTtu
Noaen Ha Bynuui, HeobxigHa xo4a 6 MiHiManbHa 3aUiKaBEHICTb UMBINTbHNX
y CninkyBaHHi 3 Bamu. [lyke edeKkTuBHe Micue Ta cnoci6 — cynposig
CanepHUX rpyn, sKi 3aMMatoTbCs PO3MiIHYBAHHAM HaCeNeHUX NyHKTIB Nicns
obcTpinie. Taki 3axogu 36MpalTb BESINKY KiNbKICTb MICLEBUX, BOHU He
Bio4yBalOTb Hebe3nekM Ta oxo4ye MOyTb HAa KOHTAKT. [TovyBLK Bif Bac, WO
BM M06inizoBaHMn 60€eub i3 TPO, BOHM [OCUTL YacTo po3noBigaoTb B3arani
BCe, LLI0 3HalThb: Bifl MiCLLEBMX YYTOK A0 Pi3HOMaHITHUX iHCanAiB BiA cycipa-
cenapa. lHoai 3 oco6nMBO LiHHUMK ocobaMu BOABanNoOCs LOMOBUTUCA MPO
MOCTiMHI KOHTAKTK, BYKBaNIbHO NPUMAHIOYM | NiAroA0BYHUM IX TYLLOHKO
Yn 3ryweHuM MosiokoM. LiHHY iHdopMaUito, OTPUMaHy TaKUM YUHOM,
BHOCMMO A0 TabnnMyKu gna cuctematmsauii (npo Tabnunuui Huxye).
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Takox pyxe edeKTUBHOK € poboTa 3 MiCLEBMM HACENEeHHAM Ha NMyHKTax
nponycKy. Matwuun MiHiManbHi igel Ta 3a4inKyM, MOXXHa CTAaBUTU 3anNUTaHHSA
MiCUEBUM 3 LiKaBUX ONS BaC HaCeNeHUX NYHKTIB, 3aliKaBuBLUKM iX Oyab-
AKMM YMHOM (CNpPOLLEHHSM OrNsay, NPOCyBaHHAM Yy Yep3i Towo). 3aranbHi
BMMOIM 00 Bac — Ti X CaMi, Wo 1 ana poboTu B HacCenNeHUxX NyHKTax.

1.3.3

POBOTA 13 COLIMEPEXXAMU

Coumepexxi OCTaHHIM 4yacoM Habynu BenuM4yesHol MNONYNSAPHOCTI.
KopuctytoTbcss HUMK ManKe BCi. Ane He BCi LOTPUMYIOTbCS efieMeHTapHMNX
npasun 6e3neKu, WO € XxapaKTePHMUM Ana 060X CTOpiH KOHONIKTY. HacTo no
AypocTi abo 3 6axaHHA 6GaHaNbHO NOXBANUTUCS BUKNaAaTbesa doTorpadii
3 reoteraMu Ayxe LiKaBoro Ham 3Micty. Tomy gns ycniwHol po6oTu bi3
couMepexkamm byno 6 HenoraHo yceigpoMuTn ans cebe, Wo Take xewTer #,
reoter ¢otorpadii abo nocty, i Ak wykatn iHpopmauito. He onmucyBatnmy
npouenypy, BOHA BUWAOO3MIHIETbCA 4Yepe3 MOCTiNHE BAOCKOHANIEHHS
COUMEepeX i OOCUTb AOKMafHO OMMCaHa B iHTEpHeTi. 3ayBaXky nuLue,
Wwo pobpe po3kpyyeHun obnikosun 3anuc y TeiTepi y 2014 p., B yMoBax
KOHQNIKTY HU3bKOI iIHTEHCUBHOCTI, AaBaB no 1-2 xopouwi uifi Ha TUXAOEHb.
Sk camocTivHe gykepeno iHbopMauil couMepeXxi He NigxoaaTb, ane MOXKYTb
cdopMyBaTM 3aBAaHHA HA YTOYHEHHS iHQOpMaLil, 3apaan SKoi MOXKHa byne
3niTatu Ha BIJ1A.

1.3.4

POBOTA 31 360PY IHCDOE’MALI,I'I' TA HANATOOXXEHHA KOHTAKTIB
I3 «CYCIOAMW» MO JIIHII ®POHTY
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TakoX Oy»e KOPUCHUMM ByBatOTb KOHTAKTWN 3 CYCiAHIMM ONOPHUMM MYHKTaMM
Ta Nigpo34inamu, Wo 3HAX0OATbCS Y BAlLOMY CEKTOPi BignosiganbHOCTI. Y
KOXXHOMY NiApo3aini € NAKN, SKi KOHTAKTYOTb i3 MiCLEBUM HAaCesIeHHSM,
LLOCb AeCb Yynu, WOoCh Aecb 6aumnu. Bawe 3aBaaHHSa — 3HaUTU TaKUX nogen
Ta BCTAHOBWUTU 3 HUMWN KOHTAKT. BoHW, 9K NnpaBmio, 3a04HO i [OMNOMOXYTb
po3ibpaTncsa B cMTyaulil HABKOJO.



3HAMOMCTBO, MOTUBALIMHA YACTUHA, 3ATAJIbHA PO3BIOKA

TakoX KOHTAKTM 3 cycipaMum noBeneTbCs B OyAb-IKOMY pa3i HanaroaXyBaTu
B NpoLeci NOWYKY NOSIbOTHUX MaWOAHUYMKIB i Ana 6e3nekn Npu BUKOHAHHI
NosbOTIB 3 LUX ManJaHUYUKIB.

AEPOPO3BIOKA

1.4

[ly)ke KOpWUCHO BCTAHOBWUTU KOHTAKTW i3 CycCigHIMKM nigpo3pinamu
aepopo3Bigku. BoHM [OMOMOXKYTb BM3HAYUTUCA Ta 30PIiEHTYBATMCH Yy
panioobCTaHOBLi Ha AiNAHUI, NiAKAXXyTb BiANOBIAHI 3NiTHI MAaWOAHYNKK Ta
KOHTaKTWN CTapLUMX HA OMOPHUX MYHKTaXx, NOPSA i3 SKUMU Ui MangaHUYMKK
3HaxoOsATbCS.

APTPO3BI[KA

1.5

Migpo3ninu aptTnnepincbKol po3BiaKK, AK NPaBuIo, MatloTb AaHi NPo MMOBIpHI
No3unUii, 3 AKMX NPaLIOE apTUNepia NPOTMBHMKA. Y HUX 3a3BN4Yan € 6esniy
3anuTaHb 3 A0PO3BiAKW HasiBHOI iHGoOpMaLil Ta NPoONo3unLUin NPO CNiNbHY
poboTy 3 aepopo3Bigkot. CninbHa poboTa i3 nigposgifiaMn apTpo3BigKu
[A€ HaA3BNYANHO BMUCOKI pe3ynbTaTu. Y apTpo3BigHUKIB € NPSAMi BUXOAU Ha
CBOIO apTUEepIto, Lo NOJIErwye 3aBAaHHA peanisauil 3ibpaHux po3BiggaHux
i EKOHOMUTb Yac.

PAIOPO3BIOKA, TEOPIA, TPIAHIYNIALIA

1.6

KoHTakTtn 3 nigpo3ginamn PEB Ta PEP Tex poy»e KopucHi. Big HUX MoXHa
oTpuMaTu iHpopMaLito Npo pagioobCTaHOBKY, 3aCO0bM NPOTUAIT Ta MMOBIpHI
OaHi Woao MicLepo3TalyBaHHSA CYyNPOTUBHUKA B CEKTOPI.
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Maloun BnacHUi papiockaHep Ta KOMMJIEKT aHTeH (cnpsiMoBaHa Ta
BCECNpPsMOBaHa), MOXHa CaMOCTIMHO aHanizyBaTu padioo6CTaHOBKY
Ta MeToOOoM TpiaHrynauil BM3HayaTM NpuOAM3HI Micusa po3TallyBaHHSA
eneMeHTIB iIHppaCTPYKTYpM CYyNnpPOTUBHUKA.

TpiaHrynsuis — meTon BU3HaYeHHS po3TallyBaHHS 06'€KTa, AKOMO LWYKaoThb,
3aCHOBAHWM Ha BU3HAYEHHI KyTiB HanpaBfieHHS Ha Uen 00'eKT 3 pi3HMX
NMYHKTIB CNOCTEPEKEHHS.
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3HaUM KyT Ha UiNb 3 LWOHAMMeHWe [BOX Pi3HMX MO3ULIN, MOXHa
BU3HAYUTU MicLe po3TalyBaHHA Uini. Llen MeTon WWMPOKO 3aCTOCOBYETHCS
y nigposginax apTtpo3Bigku. Pi3HMua nuwe TOMYy, WO apTpo3BigKa
BUKOPUCTOBYE YCTAaTKYBaHHSA ONTUYHOMO BUSIBJIEHHS.

PapioTpiaHrynauias 3a [OMOMOroOKW LWINIKOM  OOCTYMHWUX | He@oporux
NPUCTPOIB A03BOJISIE [OCNIAXKYBATM pafioo6cTaHOBKY Ha rnmbuHy oo 30 —
40 KM yrnn6 no3muin cynpoTUBHMKA 3 AOCTATHLOI TOYHICTIO (32 HAABHOCTI
MOXKJINBOCTi MaHeBpY CKaHepoM no GpoHTy BNpaBo-BAiBo). TakoxK y npoueci
pPaAiopo3BioKM 3 MEPeroBOpPiB NPOTUBHMKA MOXHA Oi3HATUCS OOCUTb LiKaBi
AaHi. KpiM Toro, npoTMBHMKA KOPMCHO CAyXaTu Yy Mpoueci BMKOHAHHSA
NoNbOTIB, O AO03BOJIUTL 3PO3YMITM MOMEHT BuABNeHHS Baworo bIJIA Ta
3arpo3y BKJIIOYEHHSA CUCTEM BOPOXKOI pagionpoTuail.



3HAMOMCTBO, MOTUBALIMHA YACTUHA, 3ATAJIbHA PO3BIOKA

TABJIULI, CUCTEMATU3ALIA TA OBPOBKA JAHUX

CuctemMatmsauis Ta o06pobka OTPUMAHMX [AHUX [OAE  MOXKIUBICTb
aHanisyBatM 0OCTAaHOBKY B paWoOHi, [A€ BenM4Ye3Hy KiNbKiCTb NiAKa3oKk
Ta dopMye 3aBOaHHA Ons [opo3Bigky 3a gonomorot BIMJIA. Yacto gaHi,
cucTeMaTmM3oBaHi 3a A4ONOMOrow Tabnuub, AT LIJIKOM YiTKI Wini, SKi He
BUMarawTb NigTeepoXeHHa 3 gonomorot BIMJIA, a nigTBepmXyTb ogHe
OLHOrO0 3 Pi3HMX oXKeper.

NPUKNAL TABJIULI OBPOBKU PO3BIAOAHNX

3'\}(71 Onuc Micue, pnata Dxxepeno MNinTBEpAXKEeHHS
CKynyeHHs, Wweuawe 3a Bce, . .
y . . A ®dawiska [eoTer 36ir
1 6a30BuUI Tabip NPOTUBHUKA,
- . 04.10.14 coumepexa 3 NYHKTOM 2
6inni aHrap Ha HacocHoMy 3aBofi
ApTunepivicbka rpyna . Micuesun .
P P .py N ®dawiska 4 36ir
2 CYNPOTMBHWKA, 6iNni aHrap wutens, MNIb,
. 06.10.14 3 NyHKTOM 1
Ha HacoOCHOMY 3aBofi 6noknoct bany

Y TakoMy BMNaaKy NOTPiOHO MPOCTO BM3HAYMUTU MPAMOKYTHI KOOpAMHATU
Wini, BCTAHOBUTM TMMYACOBMW Mnepiof 3HAXOAXKEHHS BUSABNIEHOI apTrpynu
B OAHOMY Micui Ta peanidyBaTu OTpUMaHy iHpopmMauio, nogaswm Uinb 3
KOOPAMHATaMM Ta ONMCOM Ha CBOI apTuiepito.

PEANI3ALIA PO3BIOOAHUX. 5
APTWUJIEPIA, NPABUINA NOAAYI LIINEN

PeanisyBaTu oTpuMMaHi po3BigfaHi MOXHa ABOMA LWASAXaMu: nepwumn —
OOMOBICTM Npo HUX 6e3nocepefHbOMY KEpPiBHUUTBY, APYruM wWnsx —
OOHecCTn iXx oo 6e3nocepeAHbOro BUKOHABUS, SKUA 30aTHUN 0BpobuTK Ui
OaHi. AKnn Wwnsx, y aKMx BunagKax BUKopucTaTu Bupiwysaty Bam. Jpyrun
WAAX Kpawuh 3a yMOB 3HA4YHMX 3aTPUMOK Yy 4aci abo 3a BigCyTHOCTI
HOPMAJIbHMX KOHTAKTIB Y KEPIBHULTBA 3 apTUNEPIEI.
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ApTunepinceKi Nigpo3ninu y Win BiMHI, K CBIiQYNTb NPAKTUKA, € OCHOBHUMMU
cunaMu Ta 3acobaMu, 34aTHMMM 3aBAATU BOrHEBOI NOPA3KU MPOTUBHUKY.
Tomy edekTnBHa pobota umx nigpo3ginie — ue 90% ycnixy. o 75% Btpart
NPOTUBHUKA Y LiM BiMHI 3aBOAHO 3a LOMNOMOroK aptunepil. ToMy npamum
KOHTAKT i3 apTunepielo BKpan BaxknuBuin. ApTunepis Mae BaM O0BIipATH.
MpaBuna nopgadi uini npocti: BuTAr 3 Tabnuui ta/abo 3HiMok 3 BIJIA,
KOOpOMHATM Ta XapaKTepMUCTMKa LiNi. AKLWO uinb pyxoma, To6TO 3HaxoaMTbCs
y BKa3aHOMY BaMu paWoOHi He yBeCb 4ac, a iHOAI NepeMillyeTbCs, TO
HeobXigHO BKa3aTW TMMYACOBI 06MeXeHHS. Y pasi OrofIoWEeHHS pexxunmy
«nepeMup’a» NpocCiTb apTUNepilo BHECTU Bally MeTy ik nnaHosy. PoboTa
Haj 3anfaHOBaHUMM LIiNAMU 30iNCHIOETLCS Mifg Yac BOTHKO Y BiANOBiAb Ha
06CTpiN AKOroCb ONOPHOMO MYHKTY.



TUMW BINJ1A

BAFATOPOTOPHI CUCTEMU, XAPAKTEPHI MPUAOMU POBOTMU,
BUCOTW, LLUBUOKOCTI

2.1

[ns NnpocToTK pO3yMiHHA He pO3NoBiAAaTUMEMO BCiX HIOAHCIB CTBOPEHHS Ta
npu3HavyeHHa cucteM BIJIA, aki B3aTo Ha 030POEHHA Ta eKCnNyaTyTbCs
y BCbOMYy CBIiTi. Lli paHi Mo)XHa nerko 3Hantu B iHTepHeTi. O6Mexxunmocs
BCTYMHOK JEKUIE, fKa [03BOJSIMTb OXOYMM CaMOCTINHO 3HaAWUTU BCHO
noTpibHy iHbopMaUitlo Ta BigNOBIAI HA 3aNUTAaHHS B iIHTEPHETI.

MYJIbTUKONTEP I3 ®OTOKAMEPOHK

Cnouatky po3rnsHeMo tunu BIJ1A, aki 3 KOXXHUM gHeM HabyBawTb gegani
GiNbLIOrO MOLIMPEHHs,, — 6araTopoTOPHi CUCTEMU. IX Lie Ha3nBawTb
MYSIbTUKONTEPAMMK, KBaApaKoNTepaMu, rekcakontepamu, OKTaKoMTepamu
TOLL0, 3aJIEXKHO Bif, KiNbKOCTI HECYUYMX FBUHTIB. XapaKTepHa 0cobnmBicTb —
B6araToMoTOpHa cUcTeEMA, MPUHLMN NONLOTY — NOAIGHNI [0 FreNiKoNTepHoro.
MNepeBarngaHoinnatpopMm —BiACYTHICTb BUMOr A0 MaAaHYNKA ONSA 3/1bOTY
Ta NOCagKu, 34aTHICTb 3aBMCATU B OAHOMY MicCLi, MPOCTOTA B KepyBaHHI.
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Heponiku, saki 06MeXXyoTb 3aCTOCYyBaHHA KOMNTEpPiB: HEBENMKMI padiyc Aii,
HEMOXJIMBICTb BUKOPUCTAHHA NPU CUIIbHOMY BITPi, BE/IMKA YYTNUBICTb 40
06Mep3aHHSA, HeobXigHICTb YCTAaHOB/IEHHS OiNbLUNMX aKyMYNSATOPIB, HiX Yy
NiTakoBMX CUCTEMAX.

MpautotoTb 6araTopoTOpHi cUCTEMU, IK NpaBwuio, Ha BiacTaHi go 10 kM
(ocHoBHa Maca KonTepiB — A0 4 KM), y TUXy cnokinHy norogy. Poboui
BMCOTK BapitotoTbes He 6inbwe 250 — 800 M 3anexHo Bifg yCTAaHOBJIEHOIO
yCTaTKyBaHHS cnocTepeXeHHa. Han3snyanHo edeKTUBHI B MiCbKil 3abyoBi,
0Al0Tb 3MOrY 3a3MPHYTU 3a penibed MicueBocTi abo byaisnto. 3py4yHi KonTepwu
B KOPWUryBaHHI apTUNEpPINCbKOro BOTHIO — Y PeXXuMi 3aBUCaHHa. YacTo
3acTtocoByloTbCs ansa nowyky [Pl no6an3y onopHUX NYHKTIB Y TEMHY nopy
nobu, 3a ymosu obnagHaHHa BINJIA tennosizopoM. LLUBnakicHMin gianasoH
pob6otu, sk npasuno, — Ao 10 m/c. HeBenuki konTepn B py4HOMY peXXuUMi
KepyBaHHS 34aTHI po3irHatuca go 20 m/c.

2.2

JIITAKOBI CUCTEMU

Lpyrvn 3a nonynapHicTio, ane He 3a epekTmeHicTio Tun BINJ1A, — nitakosun.
MNepeBarnpaHoicucteM—BenNnMKaAanbHiCTbAil, binblaeHeproePeKTUBHICTb
NOPIBHAHO 3 KOMTEPaMW, MeHLWLa 3aNeXHicTb Big4 noroau. BigctaHb, aKy
npoxoaunTb nitakoeuin BINJTA HannpocTiworo Knacy — «nons 60t0», y pasu
nepeseplye poboYi AUCTAHUIl KONTEepHMX cucTteM. Heponiku niTakosoro
BMJ1A: HeobxigHiCTb MangaHyMKa ANS 3NbOTYy Ta Nocagkwu, 6inbwunim yac
Ha PO3ropTaHHA Ta MIArOTOBKY A0 BUAbOTY, Oinbll CKNagHe ynpaBhiHHSA
Ta b6inbwa BUMOMAMBICTb A0 MNIArOTOBKWU eKina)Ky. 3acToCoBYOTbLCA OS
aepodOTO3MOMKMN B OEHHUM Ta HiIYHUM 4Yac, a 3a HAsABHOCTI HeoOXigHMX
HaABMYOK Y eKina)y — 01 KOpUryBaHHSA apTUIEPINCbKOro BOTHH.

IcHytote BIJIA, npu3HayeHi pnsa BUKOHAHHA 3aBpaHb PEP, PEBE Ta
3abe3neyeHHs 3B'A3Ky. LLBnakicHuin giana3oH pobotn — Big 15 oo 30 M\c.
Poboui BUCOTU— 3anexHo Big 061afHaHHA Ta pOo3MipiB anapaTy, ane 3aBXau
nepesuwytotb 300 M. 3a3Buuan ye gianaszoH sucot 300 — 2000 M. IcHye
KinbKka aepoanHaMmiyHux cxeM nitakoBux BIJIA. OcHoOBHI aepoAuHaMiYHi
CXEeMU — KJ1aCUYHa i «JliTalye Kpuno».
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TUNW BNJA

BIMJ1A «JIITAKOYE KPUJ10»

BMJA KNTACUYHOI AEPOAMHAMIYHOI CXEMU
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BOPOTbBA 3 BE3MNIJIOTHUKAMMU, MOMNEPEOXEHHSA, BACOTA

[ocnTb 4acTo NocTatoTb NMUTAHHS NPO Te, K BU3HAUYUTU, YM NPALIOE 3apa3
HaZ HaLWWUMW NO3ULISSMU BOPOXKUIM Be3NiNoTHUK, YK Le nponiT Haworo BIJIA,
AK BiQpPi3HUTN 6€3NiNOTHMK Bif CYNYTHUKA, K B3arani Buasutu bINJ1A i akum
YMHOM KMoro 36uTn. CneuianbHi 3acobu ana 6opoTbbun 3 6e3nNiNoTHMKaMK
TYT He po3rnsgaTMMeMo, Po3rnoBiMO NINLLE, K BiANOBICTM Ha Le 3aNUTaHHS
6inusmM nigpo3ainie, WO CTOATb HA NiHil 3iTKHEHHA. OCHOBHMM 4YacoM
[o6un, Konu npautoTb 6e3NiNOTHUKK, € PAHOK Ta Beuip. Y Len 4ac HU3bKOo
pO3TallOBaHe COHLE YTBOPKE A[OBri TiHi. Xopowa noroga, BiACYTHICTb
CUNIbHOIO BIiTPY, TYMaHy, HeBeJSIMKa XMapHicTb abo 4yucte, 6Ge3xmapHe
Hebo — ue cnpuaTnmei ymMoBM ana 3actocyBaHHs BIJIA. BignosigHo
ocobnuBy yBary Ha HebO cnif 3BepTaTM caMe 3a TaKUX YMOB. Y 4NCTOMY
Hebi BINJIA py>ke Ba*kko NoOMITUTU. Ha Tni XxMap MOro CKPUTHICTb NMOMITHO
napae. Ak npaBuo, CNOYaTKy YyTW 3BYK po60TK 6e3niNoTHNKA, @ MOTIM Koo
3HaxoasATb y Hebi. NNepeabaunTi HaNPSMKK, 3 AKUX BAPTO OYiKyBaTK NOSIBU
06e3niNoTHUKIB ab0 TPAEKTOPI IX MONbLOTIB, Ay>Ke CKMNagHo, Lue 3aneXxuTb
Bi[, PiBHS NiQroTOBKM eKina)iB. 3 0cobucToro goceiay — Taki nepeabayeHHs
pobuMTK WOO0 TenepilWwHbLOro CynpoTMBHUKA 6e3rny3no. MNoeeaiHka ix BINJIA
HenepeabayyBaHa i BapilETbCA Bif MOBHOIO AOTPUMAHHA NpaBun 6esnekun
00 X irHopyBaHHSA. Y TeMHy nopy CynpOTUBHMK 3aCTOCOBYE O&3MiNOTHUKN,
obnagHaHi TennoBi3inHMMK npunagamu. OpieHTOBHUKM 4ac, Konu ix cnig
OYiKyBaTW,— BeuYip, 3axig COHUSA, NAKC-MIHYC 4 roguHu. Y HiYHUM 4ac
006K 6e3niNoTHMK, WO 3HIMae MNo3uuii, HIKONIM He NiTae 3 YBIMKHEHUM
cBiTnoM. HanvacTiwe sackpaBa To4yka B HeDi € CYyNnyTHMKOM, i HaMaraTucs
36uTK noro 6e3rny3no. IHoAI 3aCTOCOBYETLCSA iHWA TAKTMKA: NiTato4va rpyna
0e3niNoTHUKIB, cepen AKMX OAMH MAe 3i CBITSIOM, NpuBepTakyM yBsary
i MPOBOKYyK4YM 06CTPIN 3 MO3MUIN, AKI PIKCYOTbCA BIANOBIOHO iHWWMMW,
«TeMHUMKU» Be3ninoTHuKamu. Ak npaswuno, BIMJIA uiel rpynu neTtatb Ha
Pi3HUX BMCOTaX i [OCUTb BENIMKUX OUCTAHLIAX, WO YCKNAOHIOE BUABJIEHHS.
Y b6yab-aKoMy pasi cnig NOACHUTU, WO CTPINIAHMHA BHOYI NO AKiNCb TouL,
WO CBITUTbCS, — 3aHATTS OOCUMTb 6e3nepcnekTUBHe i HeBunpaBaaHe. Y
CBiTAMK 4Yac gobn, npu BUABNEHHI 6e3NiNOTHMKA Ta NPUNHATTI pilleHHS
Npo CTPINSHMHY MO HbOMY, CAifg PO3YMiTW, WO BiH iAe 3 A4OCUTb BUCOKOM
WBMWOKICTIO, HA BEJIMKIN BUCOTI, L0 BUMArae BHOCUTU BUMNEPEOXKEHHS TOUKN
npuuiny. To6To BUHOCUTU TOUKY npuuiny 3a kypcom BIJ1A, akun netutb, Ha
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BEJINYUNHY, WO 3aJIEXKMUTb Bif, TUNY | BUCOTU LiNi, BpaxoBy4n 0cob6anBoCTi
BaLoi 36pol. Bucotn Ta WBMOKOCTI ONMCaAHO y NonepeaHboMY MYHKTI.

Mpuknag: 6admMmo KonTep Ha BucoTi 6nm3bko 400 M. Y pykax AK-74
noyaTkoBa wWBUMAKicTb 825 M/c. MNepenbayyBaHa WBUAKICTL KonTepa —
6nn3bko 10 M/c, Kyni 3Hapobutbca 6nm3bko 0,5 cekyHaM ana nogonaHHS
OucTaHuil. BunepemeHHs BignoBigHO — 6nu3bko 5 M, abo 10 ¢iryp
KonTepa. [Npuyomy Le 6e3 ypaxyBaHHS BiTPY, AKUN rapaHTOBAHO NOFipWNTb
MOXJIMBICTb Ypa)keHHs BI1JIA.

Y npuHUMNi, UMX 3HaHb NiXOTi 4OCTATHbLO.
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MoniT anaparis, BaXK4Mx 3a NOBITPSA, MOXKINBUN TiINIbKN TOMY, LLLO NOBITPS MaE
Macy, BOHO Ma€ iHepTHICTb. [1oBITPS YMHUTL ONip NpeaMeTam, Lo pyxatTbCs
B HboMy. Llem onip 3aneuTb Bi4 WiNbHOCTI NOBITPSA, LWBWAKOCTI Pyxy
npeameta, noro ¢opmum Ta po3MipiB. AK BUABUIOCSA, AKLO HaZATK Tiay, WO
PYXa€ETbCA, NpaBUSIbHOI GOpPMU, CKaXKiMO, OpPMU NiTaKa, TO YACTUHA CUNK
ornopy noBiTps MoXe byTu cnpsiMOBaHa Bropy, CTBOPIOYN NiIANOMHY cuny.

MIANOMHA CUNA, KPUIO, NPO®ITb KPUA

BinbwicTe NiQMOMHOI CUNWN NiTaKa CTBOPKETLCS KPWUIIOM. Y KOXHOIO
Kpuna € po3Max, xopga, njowa ta npodinb. LIi ocHOBHi napaMeTpu Kpuna
BWU3HA4YalTb MO0 MOXKMBOCTI.

Po3max Kpuna — ue BiACTaHb MO NPSAMIN MiXX MOro KpamHiMU TOYKaMW,
He3anexHo Big dopMu Kpuna Ta noro cTpinosmgHol popmu. Poamax Kkpuna
BINJIA 06MpaEeTbCs KOHCTPYKTOPOM SIK KOMMpoMic. 36inblueHHA po3Maxy
NOKpPaLLYy€e HECYYi BTACTUBOCTI KPMNA, anie 3HUXKYE NOro MiLHICTb, YCKNAAHIE
MaHEeBpPEHICTb TaKOro anapaTta Ta Moro TPAHCNOPTYBaHHS.
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XOPOA KPUJTA — LIE BIAPI30K NMPAMOI,
LLIO CMONTYYAE NEPEOHIO TA 3AAHI0 KPOMKU MPO®IIIO KPUNA

BepxHA noBepxHA

H>xHa moBepxHA
MepenHin kpam -

3aaHiv kpan

®OPMU KPUJIA B MJ1AHI

- NPAMOKYTHe

|

- TpaneuesBmngHe

-_-_}.-____-_

—

- CTpinoBugHe

- TPUKYTHe
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Mnowa Kpuna obMexkeHa KOHTypaMwW Kpwuna ,SKWO AUBUTUCS 3BEPXY.
[o peui, dopMa Kpuna B NfaHi Ma€e BaX/MBe 3HAYEHHA | 0OMpaeTbCs
KOHCTPYKTOPOM 3a/1eXXHO Bif NPU3HAYEHHS NliTasibHOro anaparta. Hanbinbw
NMOLWMPEHI MPSIMOKYTHI Kpuna Ta TpaneuienofibHi Kpuna i3 3BYXXEHHAM.
3BY)KEHHA Kpuna — LuUe BiAHOWEHHSA KopeHeBol xopan kKpuna (6ins
dro3ensxy) i KiHueBoi xopan Kpuna (Ha KiHui kpuna). Ona npsaMOKyTHOro
Kpuna noro nnowlia gopiBHOE 0o6YyTKY po3Maxy Kpuia Ha Noro xopay.

@opMyna nigMoMHOT CUIN KpUIa TakKa, WO BCi 3a51eXKHOCTI B Hin npaMi. TobTo
npu 36inbWeHHA Nnowi Kpmia abo WBUAKOCTI pyxy, abo WinbHOCTI NOBITPS
Hecy4a 34aTHICTb Kpmna 36iNblIyeTbCS. ANne € LWe BaXK/IMBA XapaKTepUCTMKa
Kpuna, sk noro npodinb. Mpodini Kpun aBiamopenen, fKi 4acTo CTalOTb
ocHoBot ana 6onoeux BIJIA, peskoto Mipoto Bigpi3HAOTbLCS Big npodinto,
LLIO 3aCTOCOBYIOTbCSH Y «BeMKIN aBiauii». Taki npodini BUMaraTb TOYHOO
noTpuMaHHsa ¢opMmu, i Tomy BIUJTIA 3 >KOPCTKMMM CKIOMNIAaCTUKOBUMMU
Kpunamu MaloTb KPaLLi TbOTHI XapaKTepuCcTUKK, Hixx BINJ1A BigHOCHO M'aKuX,
BiYHO MoM’'aTMX niHonnacTiB. [1py PEMOHTI MOXXIMBUX MOLIKOAXEHb KpwUn
BINJ1A ue cnig BpaxoByBaTu i HAMaraTucs BiGHOBUTM NPOdifib MOWKOAXKEHOT
DINSAHKN SKOMOra TOYHiLe.

3aBaskum ocobnuein dopmi npodinto Kpuna noBiTpsa 0OTIKAE BEPXHIO
YaCcTUHY Kpuna 3 binblo WBUAKICTIO, HiXX HUXHIO, TOMY CTBOPKETLCSH
Pi3HMLS TUCKIB.

PI3HULUA TUCKIB

| cuna onopy

>
—
— +

:t\\“‘\t/

- N

—Q—F 0
o/
KYT aTaku

MOHUXEHUIN TUCK

nNiABULLIEHUI TUCK
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CaMe us pi3HULS TUCKIB — 3BEPXY Ta 3HU3Y KpuJla — CTBOPHE MiANOMHY
CUNy, WO TPUMAE NiTaK y NoBiTpi. Pi3MYHUN CEHC L€l KAPTUHKM NPOCTUN —
Pi3HMLA TUCKIB, a OTXKe, NIANOMHA cuNa 3aNeXunTb Big WBUAKOCTI. Hemae
LUBUAKOCTI abo WBUAOKICTb HEOO0CTaTHA — NiTaK Nagae.

Ha cborogHi CTBOpeHO AOCUTb BEIMKY KiNIbKICTb KpUNoBux npodinis, sKi
CUCTEMATM30BaAHI B CMNeLiaNbHMX aTNlacax i3 3a3Ha4YeHHSAM aepoaANHAMIYHMX
XapaKTepPUCTUK Ta o0cobnmBocTerd, OTPMMAHUX EKCNepPUMEHTANbHUM
LUSIXOM, Mif, Yac NpoAyBaHHS B aepoAnHaMiyHin Tpy6i. KoHcTpykTopu npu
npoekTyBaHHi BINJTA obupatoTb Npodinb Kpuna BiANOBiIAHO 00 NPU3HAYEHHS
niTanbHOro anapara. TakoX BeNnKe 3Ha4vyeHHa ans napametpis BIJ1A mae
NOOOBXEHHSA Kpuna.

NOAOBXEHHA 4.2
3a iHWKMX pPiBHMX YMOB, HANKpaLyi HeCy4i BNaCTUBOCTI MAE KPUJIO 3 BiNbLUMM
nofoBXKeHHAM. [Tof0BXeHHA Kpuna — ue BigHOLWEeHHs po3Maxy Kpunia Ao
Noro cepefHbOl Xopau.

r A

PO3PAXYHOK NMOOOBXEHHA +

L -

9000 MM Fﬂg

—

9000/1500=6
MoooBXeHHS
Kpwuna - 6

1500 MM (

<§Z:):>
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BINJIA 3 HeBenuKuMM papgiycom pAil 3a3BM4yan MalTb MNOOOBXEHHA Kpuna
6nun3bko 10 (BIMNJIA «<Mapa», M. XapkiB), a kpuna BIMJ1A ganekoro pagiycy gii
MOXYTb MaTu nogosxeHHa 0o 19 (MQ-1D Predator, M. Can-[iero). Kpuno
BEJINKOr0 MOLOBXEHHS [O03BOJISE BUTPAYaTU MEHLUEe eHepril Ha noniT,
a omKe, NniTatTu gani i poswe, T06TO NiTak 3 TaKMM KPWUIOM MAE BUCOKY
aepoauHaMivHy SAKiCTb.

4.3 AEPOOMHAMIMHA AKICTb
MpocTiwe, aepoAnHaMiYHa SKICTb — L€ BiQHOLWEHHSA BiOCTaHi, Ky MoXe
nponetitv BIMJIA 3 BUMKHEHMM OBUIYHOM 00 BUCOTU, sika Byna npu ubomy
BUTpadeHa. Hanpuknag, npu 3HMXeHHi Ha 1 KM anapat nponeTiB 20 KM —
Lie 03HA4aE, LWo NOro aepoamHaMivyHa aKicTb AopiBHOE 20 KM.

r A .

+ PO3PAXYHOK AEPOOMHAMIYHOI AKOCTI
L -

g AepoamHaMiyHa sKicTb - 16
Tkm 16 KM
Onepatopn BIUJIA — npodecioHanu, BOHM 3HaKTb, WO 6inblWw TOYHO

aepoAMHaMIYHA AKICTb BU3HAYAETLCSA, IK CTaBMIEHHSA NiJMOMHOI CUN NiTaKa
0o noro no6oeoro onopy. [Mpu Hegbanomy ctaBneHHi go bINJ1A oro no6osun
onip MOXKe 3HAYHO 3POCTY, L0 O3HAYAE NOripLWEHHSA aepPOANHAMIYHOT AKOCTI.
HeoxalHi Haknenkun-geKkoni, Kpal CKOT4Yy, SKMA PO3BIBAETHCA Yy MNOTOLI
noeiTps, GPS-Tpekepyn, NPoOCTO NPUMOTAHI i30CTPIYKOK 30BHI 40 NiTaka,
CKOPOYYHTb WNAX, AKNMIA Moxe nponTu BIJ1A.

Lle Mo>ke npn3BecTn 0,0 HENPUEMHOIO CIOPNPU3Y OJ15 eKina)ky i HeobxigHOCTI
NOSICHIOBATU KOMaHAyBaHH0, YOMYy 6e3nifIOTHUK «He OOTArHYB» [0 CBOIX
no3uLin, a BNaB Ha 3aUHATY NPOTUBHUKOM TEPUTOPIIO.
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Micna KoXHoI nMocagku HeoOXigHO He nuwe peTenbHo ornspgatv BIJIA
Ha NpeaMeT MOXXMBUX YWKOOXKEHb, @ M 04YMLLATU MOro Bifg 3abpynHeHb.
Hanpuknap, npu nocagui B pgo3piBatody nuweHuulo kopnyc BIJIA
NOKPMBAETLCA JINMKMUM COKOM, MUIIKOM i KOHMKaMu. ToMy 0060B'I3KOBO B
ALWMKY TEXHIKA Ma€E BYyTU BENIMKNI NaKeT BONOrNX Ta CyXUX CepBeTOK.

LLEHTPYBAHHA

4.4

LleHTpyBaHHS NiTaka — Ue po3TallyBaHHS LLEHTPY Baru niTaka Wwono xopau
Kpuna. Bce HaBaHTaxeHHs Ha BINJTA Mae ByTn po3TalloBaHe TaKUM YNHOM,
Wwob UEeHTPyBaHHA He BMXOOMNO 3 AianasoHy AONYCTUMUX LEHTPYBaHb
0N KOHKPEeTHOro NiTanbHOro anapara. [liana3oH UeHTpPyBaHb AN NiTakie
knacuyHoi cxemm — Big 25 no 35% CAX. CAX — ue cepenHs aepogMHaMivyHa

xopAa Kpwna. [Ins npsaMOKYyTHOro Kpuia BoHa i € XopAaa, ANd KPWUJ CKnagHol

dopMu i 3HAXOAATb PO3PAXYHKOBUM LLUSAXOM.

CXEMA CAX
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BupobHuku BIUJTA 3a3Buyan Ona 3pyyvHOCTI ekKinakiB BKasylTb Micue
pO3TallyBaHHSA LEHTPY Barn, 4yacTiwe 3a MifiMeTpu Big nepeaHbol KPOMKU
KpuMna, a HaWNPOCYHYTiWiI —HaAHOCATb Ha KPWUIO MNO3HAYKWM Aiana3oHy
LeHTpyBaHb. IAHATUM Ha KiHYMKaxX nanbLuiB, NOCTAB/IEHMX HA MO3HAYKWU
ueHTpyBaHHS, BIJ1A noBmMHeH 6yTn y cTaHi 6angy»xoi piHoBaru. [lepeBipaTtu
LEeHTPYBaHHA HeoOXigHO 000B'A3KOBO Nepen KOXXHUM 3/1b0ToM. Hanpuknag,
HETOYHICTb MPUYCTAHOBLI aKyMynATOPa MOXKe 3HAYHO 3MIHUTU LEHTPYBAHHS.
Lle cnpnunHnTtb abo nigBuweHi BTpaTu eHeprii Ha cTabinisauito BIJIA
B NONbOTI, 360 HaBiITb HErAMHY aBapito Ha 31bOTi.

4.5

CTIMKICTb NITAKA

B aTtmMocdepi nocTinHO Woch BiabyBaETbCA — NOBITPAHI NOTOKWN PyXaloTbCs
B Pi3HUX HaNpsIMKax No ropu3oHTani, ix 3ycTpiyalTb BEPTUKANbHI BiTpU
Pi3HOI CUAN Ta CNPAMOBAHOCTI, B pe3yfbTaTi yTBOPOKTLCS BUXOPU, HA AKI
BNJIMBAOTb MOTOKW MOBITPS, LLO OrNMHAKOTbh CKJAAKU penbedy MicLeBOCTI.
LLlo6 HapinHO nponeTiT Yepes Becb Len umpk, bMNJ1A noBnHeH MaTtu 3anac
cTinkocTi. CTivKicTb xapaktepusye 3paTHicTb BIJIA 36epiratu 3agaHum
pexuMm nonboTy 6e3 BTpy4yaHHA onepaTtopa 4u aetoninota. Konm 3anac
CTIMKOCTI NiTaNbHOro anapaTa HeAOCTaTHIM, 4acTo AOBOAMTLCSA BTPy4aTUCS
B KepyBaHHsA. EnepoHamu, pynsaMuM BMCOTM Ta HaMNpsIMKYy KOMMEHCYBaTu
BiAXMNIEHHA NiTAKa, a Ue BUKJIMKAE NigBULLEHI BTPATU eHEprii Ta CKOpPOoUye
JanbHICTb NONbOTY. AKLWLO 3anac CTiMKocTi HaaMipHui, To BIJTA maHeBpye
3 YTPYAHEHHSIMM, YCKNAQHKOYN XUTTS onepatopa. TOMy KOMMPOMICHMM
3anac CTiIMKOCTi 06MPAETLCSA KOHCTPYKTOPOM Mif 4ac CTBOPEHHS NiTaNlbHOro
anapara.

3aranbHa cTivKicTb BIMJIA cKknagaetTbCs 3 MNO340BXHbLOI, MonepeyvyHol
Ta KypCOBOI CTiNKOCTI.
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NO300BXHA CTIMKICTb 3ABE3MNEYYETHLCA

POBOTOK CTABUTI3ATOPA L + J
nignomMHa cuna :m
Tsira rBUHTa v’g: |:| | —
/J/*O
I_b@’ po669T§

cTa6inizatopa
MOMNEPEYHA CTIUKICTb CTBOPHETbLCH r + 1
V-NOAIBHICTHO KPUJTA L 4
KYPCOBA CTINKICTb 3ABE3MEYYETbLCA r + 1

POBOTO BEPTUKAJIbBHOIO OMNMEPEHHA

6oKoBUM
BiTep

po6oTa
Kins
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Yci 3ycunna i3 3abe3neyvyeHHs CTIMKOCTI NiTanbHOro anapaTta 3BOASTLCS
00 MOEQHAHHSA LEeHTPY TUCKY NiTaka Ta NOro LUEeHTPY TAXKIHHA. LLleHTp TUCKy
NiTaka — ue TOYKa 3aCTOCYBaHHS CYMU BCiX aepOAMHAMIYHUX CUN, LLO Ai0Tb
Ha niTak. Mpn 6yab-aKOMY BiAXWIEHHI LEHTPY TUCKY Bif LEHTPY TAXIHHS
NiTak No4YMHae obepTaTUCA HABKOJIO LIEHTPY TSXKiHHSA, i UuA 0cobnumBicTb
BUKOPUCTOBYETLCA [OA YNPaBJiHHA JNiTakom, wo netutb. [onoBHe —
NepeMiCTUTM LEHTP TUCKY Yy NOTPIOHMIM Bik Ta Ha NoTpibHY BennunHy. [ns
LbOro NliTaK Ma€ Kepykui NOBEPXHi: pySib HAaNpPsIMY, pyJib BUCOTU, €NTIePOHM.
MNpu BioXxuneHHi 6yab-AKOro pynsa UEHTP TUCKY NepeMilaeTbcs i NiTak
3MIHIOE CBOE MOJIOXKEHHS B MOBITPI.

4.6

AEPOAVHAMIYHI PYJI NITAKA

KpiM 3a3HayeHMXx aepoauHaMiYHUX Kepywuux MNoBEepPXOHb Ha Oaratbox
BIMNJIA BCTaHOBNOKOTHCA 3aKPUIIKU. 3aKPUIIKM BUKOPUCTOBYHOTLCA L5
3MEHLWEeHHS NOCAAKOBOI LWBMAKOCTI NiTanbHOro anapara.

AEPOOMHAMIYHI PYJTI JTITAKA

enepoH Py/1b HanpPsiMKy ﬁ

(&\ Pyfb BUCOTH = \// //

=

Py/b BUCOTH =

=
r _— enepoH
3MiHI0E TaHraX :
N / 3akpunok  3MIHIOE
FAEePOH KpeH
Pynb HaNpPSIMKY

3MIiHIOE KypC
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TAr0036POEHICTb

4.7

TAroo30bpo€eHICTb NiTaKa — Le BiQHOLWEHHSA TATK, L0 PO3BUBAETHCSA CUII0BOIO
YCTQHOBKOI, [0 Baru nitaka. TobTo AKWO TAra rBuHTa AOPIBHIE 2 Kr,
3niTHa Bara BINJTA — 2 kr, To TAroo36poeHicTb Takoro nitaka — 1. CyyacHi
NOTY>XXHi eNeKTPOABUTYHWN Ta aKYMYSISTOPU NIErKO [03BONAKTb OTPUMYBATH
eHeproo36poeHicTb BIMJ1A Ginbwe HiXX 1, TOGTO TaKMIN NiTaK MoXe 31iTaTh
BEPTMKANbHO, K pakeTa. Ane 3aCTOCYBaHHS HAAMIPHO MOTY>XHUX CUOBUX
ycTaHoBOK Ha BIJ1A € HegouinbHMM HacaMnepepn, 3 eKOHOMIYHOT TOYKW 30pY.
Ko)XeH rpaM Taru noBiTpSAHOIO rBUHTA KOLUTYE rPOLUEN.

NOBITPAHUU FBUHT

4.8

MoBITPAHMN FBUHT CTBOPHE TArY 3@ NPUHLUMMNOM, WO M KPUIO— MNigNOMHY
cuny. MNpodinb nonati rBUHTA CXOXMW Ha npodinb Kpuna, a BeNYMHA
FBMHTOBOI TAMM 3aN€XXUTb Bif fiaMeTpa rBUHTA, KPOKY, LUBUAKOCTi 06epTaHHSA
i WiNnbHOCTI NOBITPS.

Mpodini nonaten reMHTIB 3anexaTb Big ABuUryHa. lBuHTu ana B3 ToBLwi,
TOMY L0 BOHM 3a3HalwTb 3HAYHWUX yOAPHMUX HaBaHTaXeHb. [na ogHo-,
ABOUUNIHAPOBUX ABUIYHIB BHYTPILUHbOIMO 3rOpsiHHS XapaKTepHa BenvKa
HepiBHOMIpHicTb 06epTaHHA. Tomy [IB3Hi rBUHTM Han4vacTiwe aepes’saHi —
OEepeBO He CXUJIbHe A0 YTOMHUX PYMHYBaHb. TOHKiI npodini rBuHTIB Ans
€/IeKTPOLABUIYHIB [L[03BONISATb ePeKTUBHILWEe peasnlizyBaTM MOXKJIMBOCTI
eNeKTponpmMBoay: NAaBHICTb XoA4Y, BUCOKY LWBUAOKICTb 006epTaHHS, BUCOKY
MOTYXHICTb. 3aCTOCYyBaHHA CKAaAHUX MJACTUKOBUX FBUHTIB [O03BOJSISIE
3HAYHO 3MEHLINTM ONip NONbLOTY NPU 3YMUHEHOMY ABUTYHI.

| nepeB’sHi, i NNacTUKOBI rBUHTM OAHAKOBO Hebe3neyHi oS HeaKypaTHUX
onepaTopiB Ta 3aBAAKOTb TAXKNX MOPAHEHb.

JlonaTi cknapaHoro rBMHTaA CTalTb Yy poboye NONOXKEeHHs nig Aiet
BiOLUEHTPOBOI CM/IM, @ CKNaAalTbCsA HATUCKOM 3YCTPIYHOMO NOTOKY MNOBITPS.
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+ JIONATI CKJTAOAHOIO NrBUHTA
L .
[iameTp NOBITPAHOro rBMHTa — L€ AiaMeTp KOMa, WO YTBOPKETLCA MNpu
obepTaHHi. BUMHTM 6inbworo piamMeTpa MeHLWe LWYMASATb, 3HUXKYHYN
nomitHicTb BIJIA.
KpoK rBMHTa — Le WNax y340BXK 0Ci 00epTaHHSA, AKUN FBUHT NPOMLLOB 33
0OMH 06epT, sK6M Noro BKpy4yBanu B TBEPAE CEpenoBULLE.
r A
+ KPOK NBUHTA

Lar reuHTa
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MakcuManbHa 4YactoTa 06epTaHHA MOBITPSIHOMO FBUHTA Ma€ b6yTu TaKoto,
Wob WwempKicTb KiHYMKIB nonaTiB He nepesuLyBana 280 M/cek. Ha 6inbLwin
WBMUAOKOCTI MOYMHAKTLCA HEraTUBHI SBULWA, BUKJIUKAHI HabNMXEHHSM
WBWAKOCTI KiHUA nonaTi A0 WBWUAKOCTI 3BYKY, WO NPM3BOAUTbL A0 Pi3KOro
napiHHga KK reunHTa.

3MiHa WinbHOCTI NOBITPA, NOB'A3aHA 3i 3MiIHOK NOroAM Ta Ce30HY, MOXe
nocsaratn 20%. To6To NOTAr rBMHTA B HECNPUATINBUX YMOBAX MOXE 3HA4YHO
3HMXyBaTuca. Lle Tpeba BpaxoByBaTu, ocobnmeo Ha 3nboTi BIMJIA. Jeski
BUPOBHUKM PEKOMEHAYOTb CE30HHY 3MiHY NOBITPSAHUX FTBUHTIB — 3MMa-NiTo.

CXEMU KOMIMOHYBAHHA J1A,

MEPEBAIM, HEOQOJIIKU KOXXHOI CXEMU 4.9
3 ycboro po3MaiTTs aepoanHaMIYHNX CXEM € KiJlbKa OCHOBHMX, iKi HanbinbLw
nonynspHi gnsa BIJIA: knacnyHa cxema 3 TATHYYUM FBMHTOM, KiacuyHa
CXeMa 3i LUTOBXaJIbHUM FBUHTOM, JliTato4e KPWo 3i LUTOBXaJIbHUM FBUHTOM,
niTatoye KpUo 3 TArHYYUM rBUHTOM.
r A
KNNACUYHA CXEMA 3 TATHYYUM rBUHTOM +
L -
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ron
+ KJTACUYHA CXEMA 31 LUTOBXAJIbHUM NBUHTOM
L 4
ron
+ JITAKOYE KPWUJ10 31 LUTOBXAJIBHUM TBUHTOM
L 4
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ron

JITAKOYE KPWUJ10 3 TATHYYUM TBUHTOM +
L 4

XAPAKTEPHI OCOBJIUBOCTI CXEM J1A 4.10

JliTatoui Kpuna nopiBHAHO 3 KMNACUYHOK CXeMOK 6inbll TEXHOMOTIYHi,
NMPoCTille TPAHCMOPTYIOTbCS, MEHLWe CXWJbHI A0 MOWKOOXEHb Npu
HeaKypaTHUX nocagKax. Ane eKoHOMisi Ha Pro3ensXKi i XBOCTOBOMY ONepeHHi
NPU3BOAUTbL A0 TOro, WO JiTalodi Kpuaa MeHW CcTabifbHI 3@ TaHraxewm i
KypPCOM — MO3HAYAETLCSA Masie Nnjeye Kepyrunx NOBEPXOHb LWOAO LEHTPY
Barv niTanbHoro anapara.JliTatoue KpMo Ha CTapTi He BAACTbCS METHYTH, K
BIJTIA kKnacuM4yHol cxeMun, TOMY Ans HaAIMHOMO CTAPTY NOTPI6EH NOTYXXHiWnn
MoTop.

BIMNJIA knacu4yHol cxeMu, Xo4 i BMMarawTb b6iNblIOI aKypaTHOCTI npu
TPAHCMNOPTYBaHHI, ane [OeMOHCTPYTb HaWKpawi NoNbOTHI SKOCTI Ta
CTabiNbHICTb Yy NONLOTI — Le BaX/IMBO L1 HOPMasnbHOI pob0oTM ONTUKM.
TArHyuynn reBuHT Mae bGinblue nepeBar, HiXK LWTOBXaNbHUN — BiH He
3HAX0AUTbLCS B aePOANHAMIYHIN TiHI, AK LUTOBXaNIbHUN, | CTBOPIOE A0A4ATKOBE
064yBaHHSA KpMa, NOKPALLYUYM HECYYi BNACTUBOCTI i CTIMKICTb.
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MACYMKH

BuknapeHuiny uboMy Kypci MiHiMyM 3HaHb 3 aepoANHaMIKN — N1LLE OCHOBA,
Ha skKin onepatop BIJTA noBuMHEH caMocTiMHO 6yayBaTW CBOK CUCTEMY
pPO3yMiHHSA npoueciB, Wo BiabyBalTbca 3 anapaToM Yy nonboTi. binbwe
3HaHb — xopowwux Ta pi3Hux! Lle no3BonuTbL QOCBIAYEHOMY onepaTopy 3
BMCOKOH OOCTOBIPHICTIO MPOrHO3yBaTN MOXJIUBICTb YCMNILWIHOMO 30iNCHEHHS
NonbOTY, NPaBUbHO CMJIAHYBABLUW MOro Ta 06paBLUKN Yac Ta YMOBW BUJbOTY.
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3B'130K i3 HA3eMHOI CTaHLLil 3 6e3NiN0THUKOM 34iNCHIOETLCA 33 A,0MNOMOTrOH0
pagio, TOMy BapTo pPO3rNsaHyTM ¢i3MKy npouecy AOKnagHiwe, ane He
BOAKYMCh OO0 BUCOKUX MAaTepiun.

1.1 MPUAMANDBHI TA NEPEOABAJIbHI MPUCTPOI HA BOPTY BIMJIA
PosrnaHemo pagionepepaBanbHi cucTeMu, BcTaHoBsieHi Ha BIJIA.
r | .
+ MOoA4YJ1b GPS-HABITALLII
L M |

Mo cyti, Moaynb € npunMmavyem GPS-curHany 3 KanbKynsiTopoMm,
BCTAHOBJIOETLCA AKHaNAani Big 061agHaHHS, SKe CTBOPHOE €/IEKTPOMArHiTHiI
HaBeAeHHA. Moaynb HEOBXiAHMW ANA OPIEHTYBAHHA Y NPOCTOPI, BU3HAYEHHS
po3tawyBaHHA BIJIA. Y cBiTi iCHY€e KinbKa cucTeM CynyTHUKOBOI HaBirauil,
a caMe: aMepukaHcbka — GPS, esponeiicbka — Galileo, pocincbka —
MMOHACC, kutancbka — benpoy. PisHuuUi ans kopucTyBaya MNpPakTU4YHO
»kopgHol. Bce, wo HeobxigHo 3HaTh npo GPS y kntoyi HaBirauil, — wo 6inbLe
CYNYTHUKIB BiH 6a4nTb, TO TOYHIile NiAPAaxXOBYE CBOK MO3uUit0. ICHYOTb
npunMadi, SKi NpauTb 3 0OHIE abo KinbKOMa cUCTEMaMU, ONUCaAHUMK
Buwe. MNpunmadi, Wo npauloTe 3 KilbKOMa cuctemaMmn, b6avatb 6inbLuy
KifIbKiCTb CYyNYTHUMKIB | MeHW cxunbHi o GPS-cnydinry — metony PEB. MNpu
cnydinry ctaHuia PEB rnywmnTe cMrHanu cynyTHUKIB | 3aMiHIOE TX CBOIMU —
danbwnBNMN.
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PALIO 1
. 1
MOJEM TENEMETPII +
-
Mogem TenemeTpil — NpPUAManbHUA NPUCTPIN, NPU3HAYEeHUI ONsA 06MiHy

iHbopMaUielo Mix HaseMHot cTaHuieo Ta BIJIA. Big HaseMHol cTaHuil
BiH HaACWNaE KOMaHAM OO0 BUKOHaHHA, Big BINJIA — npunMae Ha Ha3zeMHy
CTaHuito iHdopMaUilo, oaep)KyBaHy 3 AaTuukiB (Hanpwuknag, WBUAKICTS,
CMOXWBAHHSA CTPYMy, Hamnpyra, MNOJIOXXEHHSA Yy npocTopi. 3a3Buyan €
OCHOBHMM KaHanoM kepyBaHHs BIJIA.
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ST | uAcTUHA
r |
+ BIOEOMNEPEOABAY
L M |
BipeonepemaBay — uUe NPUCTPIN, WO NepedaEe Ha HAa3eMHY CTaHLUik
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300pakeHHs 3 kKaMep BIMJ1A. € HannoMiTHIW KM NpucTpoeM Ha 6opTy BIJIA,
TOMy 6€3 HeobXiAHOCTi BMMKATK MOro He BapTo (Le CTOCYETbCS nuie TUX
BMJ1A, ski 36epiratote ¢oTorpadii Ha 60pTy), AOTPUMYHUUCL PEXUMY
pafioMOBYaHHA. TaKUM peXMM 3MEeHLWYE MOXKJIMBICTb 3aCTOCYBaHHSA
npoTMBHUKOM 3acobis PEB.



PALIO

NPUAMAY AMAPATYPU KEPYBAHHS

Llen npuctpin npnsHaveHun gnsa 38'a3Ky bBINJIA 3 nynbToM KepyBaHHS, SK
NpaBuo, LeN KaHaN Ma€ HeBENMKY [aNbHICTb — 40 2 KM i BUKOPUCTOBYETLCS
TiJIbKW 01 BUKOHAHHSA 3N1bOTY Ta nocagku. IcHywoTb BIJIA 3 TaknM KaHanom
AanbHboi ail (anapatypa Dragon Link).

IHogi BIMJ1A ocHawytoTb cucteMot GPS-TpekiHry, ons nowyky 6opTiB, WO
3arybunucs. Mo cyTi, ua cuctema € ribpuaom MobinbHoro TenedoHy Ta
GPS-Mopnynsa. GPS-tpekep noeigomnsie ceol koopanHat CMC Ha 3anuT 3
MOGiNbHOro TeNnedoHy.
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A Tenep Te X came, ane npocTiwe. Y pafioxBunb € BRNAacTUBICTb, sIKa
Ha3UBAETbLCA NONAPM3aLIna, | 3aNeXNUTb BOHA Bif aHTEeHWU, aKa ii pae. TobTo
BEPTUKANbHO pO3TallOBaHAa aHTEHa [acCTb BepTUMKallbHY nonspu3adito
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CUrHany, a ropM3oHTaNIbHO — rOpPM30HTaNbHY. [ 3abe3neyeHHs cTanoro
3B'A3KYy HeobxigHo, Wwo6 npunManbHa | nepepaBanbHa aHTeHa 6ynu
BCTAHOBJIEHI B OAHIN NNowuHi. Ha HeBenukux puUcTaHuUiax uen edekT
He MNOMITHUW, ane TiIIbKU-HO 3i 3POCTAHHAM [ANbHOCTI IHTEHCUBHICTb
BUMNPOMIHIOBAHHSA NAAAE, AKICTb 3B'A3KY CTPIMKO NOripLWyeTbCS.

BUKOPUCTOBYBAHI YACTOTW TENIEMETPII, BIAEO, GPS

1.3

BIMNJ1A, WwWo BUKOPUCTOBYIOTLCA Ha CbOrofHi, CKNagaTbCsa 3i CTaHAAPTHUX
MOAYNiB, O NPaLTb Ha CTaHOAAPTHUX YacToTax.

TenemeTpia HanyacTiwe npaute Ha YacTtotax 433 MIy, pigwe 915 Mly, we
pigwe 865. IcHytOTb MogyNi TeneMeTpil, Wo NpauoTb Ha YacToTax 2.4 5.8
Mu,

BineonepepnaBay, sk npaBumio, npautoe B gianasoHax 1.2 My, 5.8 [Ty, pigwe
2.4 TTu. lHomi mopeM TenemeTpil Ta Bigeonepepay 06'€eAHYHOTb B OAWH
NPUCTPIN, AKUIN NPaLOE Ha BUCOKUX YacToTax (2.4 Ta 5.8 'Tw).

MynbT KepyBaHHA — 2.4 [Ty, 433 Mlu.

GPS (Bci cuctemun) npautotoTe Ha Yactotax 1.1 — 1.6 I'Tw.

MEPELLUKOOWN, AHOMAJII

1.4

MowmnpeHHs papiocurHany gy»e 3anexuTb Big nepewkon. lNepewkogamm
BBaXXalTb NPUPOAHI Ta LWITYYHI 6ap’epn, a TAKOX YCiNAKI eNeKTPOMarHiTHI
nofis Ta BUNPOMIHIOBAHHS, WO BMJIMBAOTb HA NMPOXOAXKEHHA CUTHaNy BiA
nepepnaBava o npumMada. byab-aKkuim 06’ eKT MiXk aHTEHOH HA3eMHOI CTaHUIT
Ta BINJ1A € nepewkogoto. Big MaTepiany 06’'ekTa Ta MOro po3Mipy 3anexuTb
piBEHb BNAMBY Ha pagiocurHan. [lepeso Bnnauneae cnabo, Luerna cuabHilwa,
MeTan i 3ani3ob6eToH — abCoNIIOTHO HEMPOHMKHI ANa pagiocurHany.
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I YACTUHA

LLlornn enekTpoonop i HaBiTb CiTKa pabuus MOXyTb pPanToBO HEMPUEMHO
3pmByBaTu ekinaxx BIMJ1A. Takox Ha curHan BNAMBAaE pagioobcTaHOBKA B
panioHi NonboTiB (TO6TO IHTEHCMBHICTb BUKOPUCTAHHA edipy Ha BAN3bKMX
yactoTax) i MOXIMBI pafdionepelkoan, Lo CTBOPHWTLCA Ha 6opTy,
HanpuKknag, Big cepBoMoTopiB, Wo KepytoTb BINJIA. Kpim Toro, BennyesHunmn
BNJMB MalTb MPUPOAHI YM WITYYHi aHOManili — TEePUMKOHW YW BigBanu 3
BMCOKMM BMIiCTOM MeTaneBUX [LOMilWOK. HeogHOpa3oBO noMivaBcsa LEw
BMNJNB, NOSACHUTU NOro NpMpoay AOCUTb CKIagHo, nepenbayntn aHoManito
TEXX HENPOCTO, 3a3BNYAM NiATBEPAXKYBANOCA EKCMEPUMEHTASIbHUM LUJISAXOM,
i Bpanocs go yearu nig 4ac naaHyBaHHS HAaCTYMHMX NOJbOTIB.

1.5 BOJIOTICTb
TakoX BESIMKUM BMJIMB HA MOLWIMPEHHS CUIHANy Ma€ BOJOTICTb MOBITPS.
LLlo BMLLa BOMOriCTb, TO TipLwa AKICTb 3B'A3KY, BiANOBIAHO MEHLWN pagiyc
Ail komnnekcy. lNnwoc go yboro HeobxigHO BpaxoByBaTW, WO 3i 3MiHOM
BOJIOFOCTI NepeLKonn, K paHille He BMJIMBANU Ha AaNbHICTb, 3MiHIOKTb
CBOI BNacTMBOCTI. Hanpuknag, HEBMCOKA «3efleHKa», sKa He CTBOPlOBaa
npobnem y cyxy norogy, micns OOLWY CTAa€E CEPMO3HOK MEpPeLIKoao Ons
NPOXOAXKEHHSA pagiocurHany.

1.6 JIC, MPABUJIA 3B'A3KY Y JlICI
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Jlic,nocyTi, e nepewKkonot0 NS paaioxBub BXe caM no cobi. Y pisHMx ymoBax
BOJIOFOCTi Ta TEMNEPATYPU NiICOBUI MAaCUB MOXe K NOTrNIMHAaTW PagioxBui,
TakK i Bigobpaxkatu ix. YMoBM NOLLIMPEHHS pPagioXxBuUb HEOOHOPIOHI.

ToMmy cnig YHUKATM po3MiLlLeHHSA Ha3eMHOI CTaHLiTHaBiTb Ha y3nicci. A6o byTu
roTOBUM A0 TOrO, WO AKICTb Ta AANbHICTb 3B'A3KY 3HA4YHO BiQPi3HATUMYTbCS
Big 3BMYHMX. B ipeani HaszeMHa cTaHuis Mae OyTM po3TalloBaHa TaKUM
YMHOM, W06 nic, nicocMyrn abo HaBiTb YarapHUKK He ByNn NepeLKoao Ha
LWNAXY NPOXOAXKEHHSA PadioXBUJb.
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BIAEUTUN CUTHAJ, BUKOPUCTAHHA BOOHMX MEPELLIKOA,
BETOHY, METAJTY MOCUJIEHHA CUTHANTY

1.7

3Ha4n 0cobNMBOCTI MOLWMPEHHS PaQiOXBUSb, MOXXHA BUKOPWUCTOBYBATH
nepewKkogn SIK BigbuBay curHany, TMM caMuMMm 30iNbly4YN OANbHICTb.
EkcnepuMmeHTanbHO nomiveHo, wWo BoAa (o3epo, piuka), WO 3HAXOAUTLCS
Mi>k BINJIA Ta Ha3eMHOI CTaHUIE 33 YMOB HW3bKOI BOJIOrOCTi NOBITPS,
BigoOparkae panioxeuni, TMM cammm 36inbLuytoum pobody ganevHicte BIJIA.
OQHak npu BMCOKIN BonorocTi abo TyMaHi Hag BoAok edeKT BUABNAETLCSA
3BOPOTHUM | Habarato cunbHiWKM. Takox iHoai OyBae edeKTUBHO
no3agy aHTEHHOro KOMMIEKCY Ha3eMHOI CTaHLUil pO3MICTUTU ANUCT MeTany
(luMaToK npodHacTUAY, NOKPiBENbHOro 3asi3a) abo camMy Ha3eMHYy CTaHLilo
CTaBUTM Ha TNi MeTaneBol MepeLlKoau, BMKOPUCTOBYHOYM BIigOUTMIA Big
eKpaHy curHan. IHoai sIK eKpaH [0BOAMIOCA BUMKOPUCTOBYBATM CBOHO
nnacTtuHy bpoHexwuneta. Ekina>kxy 6e3ninoTHMKa HeobXigHO BpaxoByBaTH i
MaKCMManbHO BUKOPUCTOBYBATUY CBOIX iHTepecax edeKTn, AKi CMIPUYMNHALIOTb
nepeLwKoan Npu NOWKNPEHHI pagiocurHany.

AHTEHU

1.8

Y cTaHuiax BIJIA HanyacTiwe BMKOPUCTOBYHOTb YOTMPU TUMU QAHTEH:
LWTUPOBY, XBUIbOBUIM KaHan, NaTy i KOHIOLWMWHY.

LUTUPOBA AHTEHA
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ron .
+ XBUJIbOBUU KAHAN
L 4
r A
+ NATY
L 4

Lt
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PALIO 1
r A
KOHKOLWWNHA +
L |
Al €
-
€ peskKi iHWi TMNK Ta cxeMu, ane 3a NPMHUMNOM PoBOTN BOHM aHANONIYHI.
LLITnp | KOHIOWKWHA BUNPOMIHIOIOTb Ha BCi DOKM OQHAKOBO.
r A
WTUP | KOHWOLWWHA — BCECNPAMOBAHI AHTEHU +
L |

270°

— rOpMBOHTafIbHa nnowunHa
BepTukKanbHa niowmHa
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I YACTUHA

XBUJIbOBUI KAHAN TA NATY
MAKOTb CKJIAAHY AIATPAMY CNPAMOBAHOCTI

180°

—— [OPW30HTasfIbHa MAOLMHA
BepTukanbHa nnowmHa

3a paxyHOK TOro, o CNpsIMOBaHi aHTEHU BUMNPOMIHIOOTb HEe Ha BCi OOKM,
a GopMyOTb IX Yy BY3bKWM My4YOK BiANOBIAHO [0 CBOEI Aiarpamu, BOHWU
3abe3nevytoTb HabaraTo 6inbly AaNbHICTbL 3B'A3KY.

1.9

PI3HULA B OAJIBHOCTI 3B'A3KY
HA BCECMPAMOBAHUX TA CITPAMOBAHUX AHTEHAX
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CnpsMOBaHICTb aHTEHM — BIOHOCHA BENMYMHA, SIKA MOKA3YE, HACKINbKM
Koe®iLiEHT NOCUNIEHHS QHTEHW B OAHOMY HAMNPSAAMKY BiNbLIWI, HIXK Y IHLIOMY.
CnpsiMOBaHiCTb aHTEHM BigoOpakaloTb Ha cneuianbHOMy rpadiky, KU
HA3MBAETLCA AiarpaMol  cnpsiMoBaHocTi. CnpsiIMOBaHICTb  MepeBa*kHo
3aNEXUTb Bif, KOHCTPYKLIiI aHTEHW. 3@ PaxyHOK TOrO, WO CNPSIMOBAHI aHTEHM
BUMPOMIHIOKOTb PaAioXBUII B MEXAX CBOET giarpaMm CNpsiMOBAHOCTI, BANbHICTb
i AKICTb 3B'A3KY TaKOl aHTEHW BWLLi, HiXK Yy BCcecnpsaMoBaHoI. | Wo By»X4a
nescTKa giarpaMm CNpsiMOBaAHOCTI, TO BULLLE AaNbHICTb Ail aHTeHu. PopMynun
PO3paxyHKY AaNbHOCTI Ta KoediLiEHTIB 3a 6aXKaHHS MOXKHA 3HANTU B iIHTEPHETI.
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3AJIEXXHICTb AAJIbHOCTI
BIA MOTYXHOCTI, YACTOTU TA AHTEHM

[anbHicTb 3B'A3Ky BM3Ha4yaeTbCca baraTtbMa YNHHWUKAMW, ane HacaMmnepen
3aNeXuUTb Big 4YacTOTU pPAMIOCUrHany, OCKIIbKM 3i 3MIHOK 4acToTu
3MIHIOITbCA YMOBWM MOWMWPEHHA pagiocurHany. BignoeigHo, wo Buwa
4acToTa, TO MeHLWa AAaNbHICTb 3B'A3KY. TOMy Hanbinbw HU3bKOYACTOTHUM
KaHan, AKMn 3abe3nevyye MaKCMManbHYy OaNbHICTb 3B'A3KY 33 iHWMX PiBHUX,
BigAaeTbca nig tenemetpito. be3 Bigeo BIJIA uinkoMm ycniwHo nitae, 6e3
TeneMmeTpil Le BaXKKO0. TaKoXX AaNbHICTb 3B'A3KY 3a71€XNUTb Bif, NOTY>KHOCTI
nepepaBaya Ta 4YyTAMBOCTI npunMada. lpote npu getanbHOMY po3rnagi
LS 3aNeXHICTb MeHLW ICTOTHA. Y Aiana3oHax pafioxBuib, Y SSKUX NpaLIOE
pagioobnagHaHHsa BIJ1A, curHan nownpoeTLCS NPSMONIHINHO aX A0 MeXi
PadioBUAOMMOCTI, 33 KO BiH Pi3KO0 3racae.

ToMy SKLLO NOTYXXHOCTI NepefaBaya AOCTAaTHLO A1 3a6e3ne4YeHHs 3B'a3Ky
Ha TepuTopil, Wo 06CcNyroByeTbCs, 0OMeXeHin BiACTAHHIO pagioBUANMOCTI,
TO nopanblle 36iNblWeHHA NOTY>XXHOCTI NepedaBaya HeOoUiNbHO, OCKINbKK
NPAKTUYHO He NpuBeae A0 PO3LUMPEHHS 30HM 3B'A3KY.

MoninweHHA YyTAMBOCTI NPMNMaYa TEX 3aBXAN NPUBOANTbL 0,0 30iNbLUEeHHS
OanbHOCTI 3B'A3KY. [puinoM curHany 3aBxauv 34iNCHIETLCS HA TN LWYMIB 4K
nepewkKkon. AKLO YyTAnBICTb 0OMEXeHa WyMaMK, WO BUHUKAKOTbL Y CaMOMY
NpMMMadi, TO BUKOPMUCTOBYHOUM NPMNMAY 3 KPALLOK YYT/IMBICTIO, MOXJIMBE
306iNnbleHHs 4anbHOCTI 3B'A3KY. OQHAK AKLLO NPUAOM CUTHANY 30iACHIOETLCS
Ha TNi 30BHILWHIX WyMiB abo nepewKon, NOAIMNWEHHA YyTANBOCTI NpunMava
He 0aCTb XXO4HOro epeKTy, TOMY L0 YYT/INBICTb Oyae oOMeXKeHa 30BHILLIHIMMK
LWyMaMMu.

TaknM 4mHOM, Npu NiABULWEHHI MNOTYXHOCTI CWUrHany Ta MONiMNWEeHHI
YYTAMBOCTI NpUIMMaYa MOXKMBe 36iNblEeHHSA [ANbHOCTI 3B'A3KY, ane nuwe
33 OOTPUMAHHS NEBHUX YMOB. 3aCTOCYBaHHS ePEeKTUBHUX CMNPSIMOBAHUX
AHTeH € 04HUM i3 cnocobiB 36inblUEHHA AaNbHOCTI 3B'A3KYy. BukopucToBytoumn
QHTEHW 3 BEJINKUM KOediLiEHTOM MOCUNEHHS Ta Kabenb 3HMXKEHHS 3
ManMMuM BTPATaMu, MOXHa NigBULLNTY PiBEHb CUTHANY Ha BXO4i NpuiMaya
6e3 30inblEeHHA NOTYXXHOCTI NepepaBava.

ToMy panbHiCTb 3B'A3KY 3anexuTb Big 6araTbox ¢akTopiB, AKi MalTb Ha
nepwnin Nornag HeOYeBUAHNM BNIMB Ha AaNbHICTb.

49




I I1YHACTUHA

1.11 PALIOTOPU30OHT
Y pianasoHi papgiodacToT npuCTpoiB, BCTaHOBNeHUX Ha 0b6opty BIUIA,
noeefiHKa pagioxBuib HAbNMXKAETLCA A0 NOBEAIHKM CBITNOBOr0 NPOMEHS,
i pamioBMANMICTb HABGNMMXKAETLCA OO0 ONTUYHOI 3i 3POCTAHHAM 4YacTOTW.
OueBnaHO, WO 3 BUCOTO 30iNbLIYETLCS BiACTaHb ONTUYHOI BUAUMOCTI Ta
3pOoCTaE BiACTaHb papioBMAMMocCTi. Huxkuye HaBeaeHo TabnMyKy ONTUYHOI
BiCTaHi 4O FOPM30HTY, L0 LiISIKOM BiANOBIJAE HALLOMY PafAiOrOpU30HTY.

r |

+ ONTUYHA BIACTAHb OO0 rOPU30HTY

L M |
BucoTa Hap noBepxHeto 3eMni h BigctaHb fo ropusoHTy d
1,75 m 4,7 KM
25 M 17,9 km
50 M 25,3 KM
150 43,8 KM
Buxogsun 3 paHuMx nNpo 4acTtoTwu, BUKNageHi B nn. 2.5, 2.12 ta tabnuui
3. 213 MOXXHa KOHCTATYyBaTH, LLO CTIMKUIA CUTHAM MiXK Ha3eMHO CTaHLIE
Ta BIMJ1A MoxxnuBuin nuiwe 3a yMoOBM NPSAMOT BUANUMOCTI.

1.12 BUBIP MANOAHYUKA

Buxogsun 3 iHbopmauii, onncaHol B po3gini 1, ekinax BIMJIA noBuHeH
PO3yMiTK, WO ManAaH4YMK 0N PO3MillleHHS Ha3eMHOol CTaHUil noBWHEH
3abe3neyyBaTM MaKCMMaNbHO MOXJMBUW Pafioropu3oHT 6e3 BUAUMMX
nepewkKkon Ta aHoManin. baxaHo i pgyXe BITAaeTbCA He TiIbKM 4yepe3
30iNblUEHHS pPanioropuM3oHTYy, PO3MillleHHA Ha BucoTi. Micue 3nboTy
BMJ1A He oboB'si3kOBO Mae 6yTn 6ina HaseMHOI CTaHUil i He 060B'A3KOBO
0OBepTaTU aHTeHW Ha Micue 3nboTy BIUJIA, Ha HeBeNUKUX OUCTAHLIAX
MOXKHa 3abe3neynTun 3B'930K Ha BiYHIN abo 3BOPOTHIM NentoCcTui Aiarpamu.
[onoBHa BUMora — w06 BIJ1A nocTinHO 3HaxoAUBCHA B OCHOBHIW MestocTL;
Aiarpamum cnpsiMOBaHOCTI aHTEHM Yy NPOLLECi BUKOHAHHSA Micil.
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NMPUHLIUMU POBOTU PEB

PEB € popyrnm 3a 3HauuMmicTio npoTMBHMKOM ansa BIJIA nicnsa HegonyrocTi
CaMoro ekinax<y, ToMy OMWHYTU L0 TEeMy pillyye HeMoXnuBo. Hacnpasai
PEB — ue BnnvB pagionepewwkogamu (pagioBUnpoMiHiOBaHHAM) Ha 3acobu
CUCTEMKEPYBAHHS Ta 3B'13KY, @ TAKOXK 3MiHA YMOB CEPEA0BULLA, L0 BNJINBAE
Ha NOWMPEHHS papioxBunb. 3acobu BnaMBY OyBalOTb aKTUBHUMMW, TOOTO
reHepyl4YMMn nepewkoan, i NaCMBHMMKU, TOOTO TakUMKU, WO BigOMBaOTL
papiocurHan. Takox € 3acobuM eNeKTPOMArHiTHOro ypaXkeHHs, siKi npauoTb
3anpUHLUMNOMMarHeTpoHa, To6ToreHepaLiiiHOYKLIMHUX CTPYMIBY NaHLorax
€NEeKTPOTEXHIYHMX NPUCTPOIB 06'EKTA, AKUM MiA[AETHCA ONPOMiHEeHHI. Ha
LLacTs, TaKMX cepinHux 3acobiB yparkeHHs Ha 03O6pPOEHHI Bopora HeMae.
ToMy po3rnsitHeMo AO0CTYNHI Ta BUKOPUCTOBYBAHI NPOTMBHUKOM 3acobu.

FYLWIHHA CUTHANY

2.1

HannowwupeHiwnM i HanMaocTynHiwMM cnocoboM € FAyWiHHA CUrHany.
CyTb npouecy nonsira€ B TOMy, WO HA 4YacToTi Npautotoyoro o6nagHaHHs,
sIKe HeobxigHO 3arnyWwnTK, NOAAETLCA CUNBHILLIWNA LUYMOBUW CUTHAN, SKUI
3abMBa€ KOPUCHUM iIHPOPMALLIMHMI CUTHAN. MOXXNWBI BapiaHTU MyLWEHHSA —
BMJIMB Ha CMCTeMYy TesfieMeTpil, Wo Npu3BogMTh 00 nepewkon y poboti abo
HaBITb NepepuBaHHA KaHany ynpaeniHHa BI1J1A, Bnauve Ha Bigeonepeaasay,
L0 3aBakae TpaHcnauil Bigeo3obpaxeHHsa 3 6opTy BIJIA Ha HasemHy
cTaHuito abornywiHHsa curHany GPS, wo npnssoguTth oo aesopieHTauii brJlA.
MoXXnuBi KOMNIEKCHI BUOW BNAMBY, TO6TO KOMOiIHaLiA ogpa3y KiflbKa 4acToT
BNAnBy. Hanpuknag, ogHo4YacHe MyLWiHHA KaHany TeneMeTpil Ta curHany
GPS npu3BoaunTh Ao nepepuBaHHs 38'a3Ky 3 BI1J1A Ta noro gesopieHTauito y
NMpoCTOPI, LLLO 33 BiACYTHOCTI iHLUMX CUCTEM HaBirauii 3a3sBnyan Nnpn3BoanTb
00 BTpaTu anapaTa. [MywiHHA KaHany Bigeonepeaadi 3a3emM4an HewKignmee
i MOXKe 3aBaguMTH xiba L0 KOPUIyYBaHHIO apTUNEPINCbKOro BOrHK. AKTUBHUX
cnocobie NpoTuail TaKMM MepeLllKo4aM He iCHYE, € Nule pekomeHpauil,
SIK NOCUJIUTWN CUIHAM CBOEI HA3EMHOI CTaHLIl, AK BUXOOUTU i3 30HM BMJMBY
3aco6iB PEB i sk 3MeHLW TN CBOK pagionoMiTHICTb.

51




I YACTUHA

2.2

GPS-CMY®IHT

CnydiHr ue nigMiHa curHany GPS, WwWo TpaHCNOETBCA CYyNyTHUKAMMN iHLWNM,
CUNbHILIWUM CUTHANIOM, SIKUWA TPAHCOETLCS 3 Ha3eMHOoI cTaHuil. CurHan Big
Ha3eMHOI CTaHUiT cnydiHry BHOCUTb KOPEKTYPY Y BU3HAYEHHS NpunMayvyem
BJIACHOMO0 PO3TallyBaHHS, WO MPU3BOAUTL OO0 MOPYLUEHHS OPIEHTYBAHHS.
MpocTiwe KaXy4dun, Ha3zeMHa CTaHUisa cnydiHry 3aMiHIOE CUrHaN CynyTHMKa
i nae BMNJ1A HenpaBuNbHI faHi NPo MicLue3Haxo4XeHHs. IcCHye TexHonorisa Ta
BianoBigHe 06/1aAHAHHSA € Ha 030POEHHI MPOTUBHMKA, BOHO [03BOSISE TAKMM
yumHoM BigBoanTtu BIJIA Ha BnacHy Teputopito. [poTnaiaTK UbOMY eKinaxk
MO>Ke, AKLLL0 B4ACHO NOMITUTb 3aMiHy, BiaBoaauu bIMJ1A noaoomy no MarHiTHoMy
KOMMacy Ta Ha3eMHUM OpiEHTMPAM. TaKoX fa€ ePeKT BCTAHOBIEHHS BinbLu
OOCKOHanux npunmMadie GPS, siki 6a4aTb CYyNyTHUKM KiIbKOX CUCTEM HaBirauii
BiOopasy, TUM caMuUM HiBenwwuun ePeKT Bif Ail nigMiHeHoro curHany. Moxe
BUABUTUCSA eDEKTUBHUM AesKe 3HUKeHHA Bucotu bIJ1A, wob cxoBatucsa Big
ctaHuii PEB 3a penbedom MicLeBOCTI B pagioTiHb.

2.3

NIAMIHA KAHAJTY KEPYBAHHSA/TEJIEMETPI|
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TpeTin cnocid papioeneKTpoHHOI NPOTUAIl-Ue MepexonsieHHa KaHany
KepyBaHHsA abo Tenemetpii. CTaHUis pagioeneKTpPoOHHOI NpoTMAil NoMivae
CUrHan 3 nynbTa 4YM TO 3 MOAEMY, 34YMTYE KI/OY, BM3HAYAE MPOTOKON
YyNpaBJliHHA | CBOIM CUTHANOM 3 TUM CaMUM KJIlOYEM, HA Ti CaMin 4acToTi
nepexonile ynpaBniHHA Ha cebe. Y pasi Takol npoTuail nepeMoxke Towm,
YMW CUrHanN Big anapaTypu ynpasBniHHA byge cunbHiwmM. B akocTi npotumail
po3pobHuMkamm BIJIA 3acTocoBylTbCA BCiISKI €cNnocobu KoOyBaHHSA
ynpaBAsiOYOro CUrHany.



PALIOBE3MNEKA

Kpim 3acobiB pagioeneKTpoHHoOI 60poTbbM Ha 03OPOEHHI NMPOTMBHMKA €
3acobu pafioeneKTPOHHOI PO3BiAKWN, AKi 3HaX0AATb PaAioBUNPOMIHIOBAHHS,
NeneHryTb Micue MOro 3HaxoO)XEHHSA i BU3HA4YalTb BUO 06/agHaHHA 3
TOYHICTIO @)X 0,0 KOXXHOI0 KOHKPETHOro NpUCTPOI0 iHOMBIAYaNIbHO 3aBASKMK
HEMoBTOPHIN CUrHAaTypi nepegasaya (€ CXOXiCTb 3 BiABUTKaMM nanbLiB).
ToMmy noTpidbHO 3HATU npaBuaa 6e3neku, HaMaraTUcs MaKCUManbHO IX
OOTPUMYBATHUCD.

OBMAHKN

3.1

OQHMM i3 NpuUcTpoIB, WO NigBULLYE paaiobe3neky i yTPyoHIOE BU3HAUYEHHS
Micus po3TallyBaHHA npautoryoi HaseMHol ctaHuil BIJIA, € reHepaTtop
NMOMUIIKOBOrO CUrHany, No cyTi, «nepegaBay-obMaHKa», Wo iMiTye poboTy
nynbTa KepyBaHHsA BINJ1A. 3aBAsKN BUKOPUCTAHHIO KilbKOX 0OMaHOK MOXHa
CYTTEBO YCKNAOHWUTU BU3HAYEHHS CYNPOTUBHMKOM Micus, 3BIAKW LOiNCHO
npautoe ekinax bINJ1A, TMM caMnM NigBULLMBLLN CBOT LUAHCK HA BMXUBAHHS.
AK 06MaHKy MOXXHa BUKOPMUCTOBYBATM 3BMYAMHUN NYNbT Bif HECNPABHOMO
abo BTpayveHoro BIJIA. PekoMeHOYyeETbCA BCTAHOBNOBATU TaKy OOMaHKy
Ha Micli, 3BiAKM BOHa NpauloBaTUMe O0CUTb ePEeKTUBHO (BUCOKE CaMOTHE
AepeBo, aax 6yaunHKy ToLuo).

OBMEXXEHHA Y BUKOPUCTAHHI PAAIOOBJIAOHAHHA

3.2

Tak camo He BapTo 3abyBaTn — LLO MEHLUE eKiNaXX BUKOPUCTOBYE AXKepena
PadioBUNPOMIHIOBAHHSA, TO CKMagHilWe NPOTUBHUKY 3anenieHryBaTtu Micue,
3BigKK BiH npautoe. To6To He BapTo 6e3 HaranbHOI HEOOXiAHOCTI BeCcTU
pagioneperoBopu, He BapTo 6e3 HeoOXiAHOCTI TPUMATU YBIMKHEHUM NYNbT
ynpaeniHHA abo MogeM Ha3eMHOoT CTaHUil. AKLWO € HEObXiAHICTb YBIMKHEHHS
LMX pagionpucTpoiB ONs HanawTyBaHHA pobotm komnnekcy BIJIA, To
po3MilyBaTH Ix Tpeba TakK, Wob BOHM He «CBiTUNN» y BiK CYNPOTUBHUKA —
3a NnepenoHaMy, Lo Ha[inHO eKpaHyTb pagiocurHan.
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Takoxk cnig naM’saTatv NpaBuia KOPUCTYBaHHSA MOBiNbHUMK TenepoHaMu.
pyna p)kepen curHany Mo6inbHOro 3B'A3Ky B HEBNACTUBOMY Micli, ae
3a3BMYaN HIKOro HeMae, BUKINKAE nipo3py. KpiM Toro, He BapTo KpyTUuTU
CNPsSIMOBaHy aHTeHY B Pi3Hi 6okn 6e3 noTpebun. AHTEHO Yy NPOLECi NONBOTY
cynpoBoaXyemo cam BIMJ1A i Hivoro 6inbue.

3.3

OBMEXXEHHS LLI0J0 BUKOPUCTAHHA MANOAHUYMKIB
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Takox cnig naM'atatM, WO nNiApPoO34iNM  panioeNleKTPOHHOI pPo3BigKu
NPOTMBHMKA MalTb BECTU KapTy BWSIBJIEHUX [XKepen pagiocurHany.
ToMy He BapTO MOCTIMHO MiTaTM 3 OQHOMO i TOro X MangaH4ymka. Tpeba
BUKOPUCTOBYBATM KisibKa Pi3HMX ManpaH4YMKiB a5 NOAbOTIB B TOW CaMUi
CEeKTOp | BUKOPUCTOBYBATWM IX HECUCTEMATMYHO. TaKOX He B KoHUenuil
papio6e3sneku, a 3 nornsgy Oe3neku B3arani He BapTo 3a[0Bro Ao
no4yaTKky poboTM nonepep)katnm nNigpo3dinn 6insg nnowapnok nNpo HaMip
BuKopuctoyBatu BIJTA B uboMy paunoHi. [JocTaTHbO nonepeguTu ix npo
ue 6esnocepenHbo Nepen CaMMM BUXOAOM Ha ManfaH4uuK, a4na MiHiMmisauil
HacnigKiB Big BUTOKY iHOpMaLil Npo Micue Bawol pob0oTu, MOXKMBO HaBITb
HEHABMMWCHOIO BUTOKY.



METEO- TA AEPOJIOTIA

MNoBiTps € cepenoBuweM, B sskoMy nepemiwaeTtbcsa BIJIA, Tomy ymoBam,
npouecam y NoBiTpi Ta NOroA4i BapTo NPUAINIUTU OKPEMY TEMY.

noropA, noBITPAHI MACU

4.1

Moroaot Ha3nBaOTb CYKYMNHICTb TUCKY, TEMMNepaTypu Ta BONOrocTi NOBITPS,
CUNWN Ta HanpsIMKKM BITPY, XMapHOCTI, aTMocdepHMX OnagiB, [AANbHOCTI
BUAMMOCTI, aTMocdepHux aBul, (TyMaHiB, XypTOBMH, IPO3) Ta iHLIKX
METEeO0pPOJIOTIYHNX EJIEMEHTIB.

Moroga NOCTIMHO 3MIHIOETLCSA, MPUYOMY Ui 3MiHM MOXYTb OyTM MOMITHI B
OOCUTb KOPOTKOMY MPOMIiXKKYy 4acy. 3MiHM noroau 6yBatoTb MepioguyHi Ta
HenepiognyHi. NepiognyHi 3MiHM Noroan noe’'si3aHi 3 obepTaHHaAM 3eMni
HaBKO0J10 CBOET ocCi (0,060Bi 3MiHM) Ta NoB'A3aHi 3 06epTaHHAM 3eMJli HaBKOJ10
coHus (piuHi 3MiHM). HenepiognyHi 3MiHM NOB'A3aHi 3 PyxOM MOBITPAHUX
Mac. Pyx NOBITPSAHMX MAC BUK/IMKAHWN HEPiBHOMIPHMM MPOrpiBaHHAM
3eMHOI NOBEpXHi BHACNIQOK Pi3HOM0 KyTa NafiHHA COHSAYHMX MPOMEHIB.
bins ekBaTopa HaseMHWM NOBITPSHUM WAp NPOrpiBaETbCA 3HAYHO Kpale,
Hi>XK Ha NoJIloCcax, WO BUKNMKAE nepebir NoBITPAHMX NOTOKIB NO BCiN 3eMHIN
Kyni. [pn nepeHeceHHi NOBITPAHMX MAC i3 OAHUX pPanoHiB 3eMi A0 iHWNX
NepeHoOCATbCS | XapaKTEPUCTUKM norogn. TOMy NiBHIYHUN BiTEP MPUHOCUTBL Y
HaLi Kpal Xono4Hy norofy, a niBageHHMn — tenny. KpiM LUboro, Ans KOXXHOro
perioHy € TMNoBa Norofa, BAacTUBa NuLIe LUboMy perioHy. Hanpuknag, ans
Kuvera Ta 0KONULb TUMOBUM | HANYACTILLINMA HANPSAMOK BITPY — 3axigHun. [ns
Jlyrancbka — cxigHun. ToMmy cxigHmn BiTep y KMIBCbKOMY perioHi roBoputb
Npo WBUAKY 3MiHY noroau, a B JlyraHCbKy — HaBMakKMu.

®OPMYBAHHSA BITPY

4.2

BiTep BUHMKAE BHACNigOK HEPIBHOMIPHOrO po3nofijsly aTMoCchepHOro TUCKY
Ta CNPsIMOBaHMN Bif 30H 3 BUCOKUM TUCKOM A0 30H 3 HU3bKUM TUCKOM.
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BHacnigpok 6e3nepepBHOI 3MiHWM TUCKY HaNpsMOK Ta LWBWAKICTb BIiTPY
NOCTIMHO 3MiHIETLCA. 3i 36iNbLWIEHHAM BUCOTU BiTEpP MOCUITIETLCS Yepes
3MEHLLEHHS CUNTN TEPTS NOBEPXHIO 3eMJi.

4.3

®OPMYBAHHSA MICLEBOIO BITPY, TEPMIKU

3eMHa NoBEepPXHS HEOOHOPIAHA 3a CBOIM KONIbOPOM, pesibeOM i BONOTICTIO.
ToMy nig BNJINBOM COHAYHUX MPOMEHIB BOHA NMPOrpiBaETbCA HEPIBHOMIPHO.
TeMHiWwi i cyxi noBepxHi NpPOrpiBalTbCA 3HAYHO LWIBMALIE, HIXK CBITNI Ta
BOJ10OTi, Bia4atouun 3Ha4YHo BiNnblue Tenna NoBiTpr. TaKOXK Ha NPOrpiB 3Ha4YHO
BMNJIMBAOTb CXWAM Ta BUCOYMHWU, HANPUKNAL MiBAEHHUW CXWN Tenniwumn
3@ NIBHIYHWMK, @ CXiAHMW CXWMN NPOrpiBaETbCA paHille HiXK 3axigHWn. Yci
Li YWHHWKK CTBOPHIOTb NepenyMOBU BUHUKHEHHSI TEPMIYHOI aKTUBHOCTI
noeitpsa. Tenniwe, nporpite MoBiTPs, CNPSIMOBYETbLCA Bropy (BMHMKaKTb
BUCXiAHI TEPMiUHi NMOTOKKM, abo TepMikKu), a Ha Moro Micue MNiATATYETbLCA
NOBITPS 3 XONOAHIWKNX 30H (BUHUKAE TepMiyHUMIA, abo MicueBun BiTep). Tak
BUHMKAOTb NOCUIEHHSA YN HAaBMaKM CTUXAHHA BITPY Y HA3eMHOMY Lwapi 3a
YMOBM HassBHOCTI GOHOBOro BiTPY. 3a BiACYTHOCTI POHOBOIO BiTPY MiCLLEBUN
BiTEp AMe Pi3HOCNPSAMOBAHO i perynapHo (y cepeauHi AHA NOBHOrO WTUIO
HEMae NPaKTUYHO HiKoNN).

4.4

XMAPW, TOUKA POCU, TEMNEPATYPHUW FTPALIEHT
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3i 36inbWEeHHAM BUCOTM TEMMNepPaTypa NOBITPSA 3MEHLWYETbCA. B cepegHboMy
Ha KoXHi 100 M BUCOTM NafiHHA TeMnepaTypu cTaHoBuTb 0.75 °C. MpoeTbes
npo cyxe agiabatnyHe 3HMKEHHS TeMnepaTypu NOBITPSA, AKe NigHIMAETbCS.
Y xMmapi BipbyBaeTbca Bonore agiabaTMyHe OXOJIOOXKEHHS, i CTAHOBUTb
npu6nunsHo 0.65 °C Ha 100 M BUCOTU. PeanbHi 3HaYeHHS 3MiHK TeMnepaTyp
MOXYTb ICTOTHO Bigpi3HATUCS AK Y OiNblly, TaK i B MeHLLY CTOPOHY. Lle Moxke
OyTn cnpMYnHEHo BOSIOTICTIO abo CUNbHOM TYpOYEeHTHICTIO.



METEO- TA AEPOJIOTIA

PO3PAXYHOK HUXXHbOI0 KPAKO XMAPU 4.5
0auH i3 cnocobiB po3paxyHKY HUXXHbOMO Kpak XMap — 3a BOJIOTICTHO NOBITPS
3rigHo 3 Tabnuueto.

BonoricTe MipseMo rirpoMeTpoM abo MeTeocTaHUi€l (MOXHa 3anuTaTty
y CHannepiB 41 apTunepii).
r A

TABJIMUA ONA PO3PAXYHKY HUXXHBbOIO KPAKD XMAP +

L |

BigHocHa BonoricTb nositps (%) Bucora kpato xmap (M)

20 3400

30 2600

40 2000

50 1500

60 1100

70 800

80 500
Opyrun cnocib6 po3paxyHKy — 3a gonoMorow ¢opMynn XeHHiruwa.

Bu3HavyaeMo pi3HMLIO MiXK TeMNepaTypoto NOBITPS Ta TEMNEPATYPOK TOUYKMK
pocu. (TemnepaTtypy TOYKM pocu 6epeMo 3 iHTepHeTy, BOHA € Y MPOrHo3i
noroamv Ans CBOET MiCLLEeBOCTI).

OTpuMaHy pi3HNL MHOXMMO Ha 125. OTpMMYEMO BMCOTY HUXKHLOIO KPato
TOYHiWe, HiXK y Tabnuui. Ane cnig nam’'atati, WO NPOTAroM OHS BUCOTA
HMXXHbOIO Kpato 36inbLyeTbCS.
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4.6

PO3PAXYHOK MMOBIPHOCTI 3JIEAEHIHHA

Ekinaxkxy 6e3ninotHmka cnig nam'atatm, wo 3 10 BepecHs no 20 TpaBHSA
iCHYe MMoBIpHicTb 3neaeHiHHs BINJIA y nositpi. LLLo6 po3yMiTu cBOI WaHCK
Ha ycnilHe BUKOHAHHSA Micil, cnig 3HaTU TeMnepaTypy NoBiTpsa 6ina 3emni
(TepmoMeTp), TeMnepaTypy ToUKK pocu (iHTepHeT-NporHo3), poboyy BMCOTY
nepenbavyeaHoro nonboTy BINJIA Ta wBMpKicTe NnonboTy. CnoYyaTky paxyeMo
KoedilieHTM 3MiHM TeMnepaTypu Big BUCOTN pobOTM anapaTta Ta WBUAKOCTI.

T (0.01 H +V na/3) > TIOOC

on

3i 36inbweHHAM BUCOTM Ha KOXHi 100 M TeMnepaTypa HABKONMLLHbLOMO
noBiTps 3MeHWwyeTbesA Ha 0.75 °C (gue. n. 5.4). CnpolieHo NPUMNMAEMO 3MiHY
TemnepaTtypu 1 °C Ha 100 meTpiB. To6To AKwo poboya BucoTa BMJIA y Hac
400 M, To TeMnepaTypa NoBiTpA TaM Byge Ha 4 rpagycu HUXK4Ye, HixX bins
3emni. [lani, KoxkHi 3 M/cek ropusoHTanbHol wemnakocTi BINJ1A BBaXkaemo sk
miHyc 1 °C. Hanpuknag, npu po6ouin weuakocti BMNJIA 20 M/c koediuieHT
ctaHoButMMe 7 °C. CknapaeMo Ui 3HAYEHHS Ta OTPUMYEMO, LLLO CYMapHUN
TemMnepaTypHUn KoedilieHT y Hac cTaHoBuTb 7 + 4 = 11 °C. Tenep Bia
TeMnepaTypu Ha NOBEPXHi 3eMNi BiAHIMAEMO Le 3HAYEeHHSA | OTPUMYEMO
TeMmnepatypy BIJIA npu nonboTi Ha pobouyin BucoTi. Lls Temnepartypa
noBMHHa B6yTM BULLO 33 TeMNepaTypy TOYKM pocu. AKL0 BOHA AOPIBHIOE
abo HMXK4Ye, TO iCHYE BenMYe3Ha MMOBIPHICTb BTpaTW anapaTta BHACNigoK
3neneHiHHA.

3eM

MatemaTnyHa ¢opmyna, CKIageHa 3a BCiMa npaBuiamu, TPOXKU
BiApI3HAETbCSA BiO HALWOI, PO3PaxyHOK CMNPOLEHUA HaABMWUCHO, pOns
NoNerweHHs CNPUNHATTS.

4.7

BU3HAYEHHS TEHOEHLII
00 3ATUXAHHS ABO NMOCUJTIEHHSA BITPY

EKina>k noBWHEH yMITU pPO3yMITM NOJANbLUIMWA PO3BUTOK NOrogu, xo4a
6 y Mexax KilbKoX roguH. AKwo 3 goweM Ta rpo3or Bce Ginbli-MeHLU
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3p0O3yMifio, TO 3 BITPOM — He ayxke. [1ns cnpoweHHs po3yMiHHSA Toro, o
BiAOYyBA€ETLCSA, 3aK/IMKAEMO HA AONOMOrY CTaTUCTUKY. CTaTUCTUKA 3a3BUYan
ycepenHwe geski 3ibpaHi gaHi. ToMy 6epeMo roguHHUK i3 CEKYHOOMIpOM,
apKyL nanepy i no4nHaemo 36mupatu gati. lliwno nocuneHHs BiTpy, NOMITUIN
noyaToK Ta KiHeLb NOCUNEeHHA — AaHi 3anucanu. Yac Mi>K MoCUIeHHAMUN Tex
NMOMIYAEMO Ta 3aNMUCYEMO. TaKMM YMHOM paxyeMo 5-6 umkniB nocuneHHs/
3atmxaHHA. OTpuMaHi pgaHi ycepeaHeMo, To6To BMOMPAEMO cepedHbo-
TUNOBY TPMBANICTb UMKNY (abo CKNaAaEMo Yac nig Yac NOCUNEHHS i Yac MiX
MOCUNEHHSM BITPY i AINMMO Ha KiNbKIiCTb UMKNIB, KOMY K nogobaeTtbea).
Pobumo nay3y Ha 15-20 xB. [MoBTOptoeMo 36ip iHpopMaLii Ta ycepeoHEHHS.
OTpuMaHi pe3ynbTaTh NOPiBHIEMO. TaKOXK HEOOXIAHO PO3YMITH, LLLO MPOTATOM
OHSA BiTEp TPOXM NOBEPTAE 3a CoHUeM. To6To npu CxigHOMY BIiTpi Y ApPYrin
NONOBUHI OHS Oyae TPOXU TUXille YT, HiXK y nepLwin. TakoxX npu cTabinbHin
noroAi BpaHUi Ta BBeYepi BiTep Ay»xe cnabkuim abo noro Hemae B3arani.

O3HAKWM 3MIHK norogu

4.8

HannpaeunbHilla o3HakKa 3MiHW norogu Oss HeOoCBiOQYEHOro eKinaxy —
iHTepHeT.IcHye 6e3ni4HAapPOAHUX NPUKMET, MOB'A3aHNX i3 MN0roaoto, He bygemo
IX TYyT 3ragyBaTM Ta nepepaxoByBaTW. TaKOXX He MepepaxoBYyBaTUMEMO i
cnocobu BM3HA4YeHHs norogM 3a xmapamu. EguHe, WO Mae Nnam’ATaTu i 3a
4YMM CMOCTepiraTh ekinax, — 0yab-siKa HexapaKTepHa NoBefdiHKa BiTpy Beae
[0 3MiHu noroau (AyB ycio HiY, AMe paHo BpaHLi abo ni3Ho BBeYEpi, 3MiHIOE
HanNpPAMOK Ha NPOTUNEXHUN BiK BiA COHLA NPOTArOM AHS TOLLO).

ATMOC®EPHI ®POHTU

4.9

MpoctumMn cnoBamun, atMocPepHMn GPOHT — LEe NOBEPXHSA PO34iNYy MiX
ABoMa Tvnamu norogu. lMpu 36nMKeHHI Ta 3iTKHEHHI Mac XO0NOA4HOro Ta
TENJ0ro NoBiTPS MiXK HUMW BUHUKAE NOXMN1Aa NOBEPXHA PO3Ainy, 3a3BMYaM
NMOMITHA 33 XapaKTepHUMM xMapamu. [TpoxogrkeHHsA aTMochepHOro PpPoHTy
3aBXOM CyNnpOBOOXKYETLCSA 3MIHOK NOTroAM.
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4.10

AEPOJIOTA PEJIbE®DY, OCBITA POTOPIB

Te, wo BiabyBa€TbCsA y NOBITPi, HAWNpPOCTiWLE ONUCYBaTM 3 MNpuUKiagy
BOOM, OCKiNIbKM BOAA i NOBITPSA MakwTb 6arato B YoMy NoAibHYy nMoBeniHKY.
MoBiTpsa i Boga cxoXe noBoAATbLCA Nig 4ac 06TikaHHS nepewkogu. Ha
NPUKNaai CTPYMKa, B IKOMY JIeXXUTb KaMiHHA, AyXe Nnerko nobauutu, ge
BOOA NiOHIMAETbCH, L€ 3aKPYYYETbCH, A€ BWHUKAE TYpOYNeHTHICTb i SK
BUrnagae potop. Tak cama cuTyauis i B NOBITPI, KONW BiTep HAaTUKAETLCS HA
nepeLKoam.

OTxe, HaBiTpﬂHa CTOPOHA — CTOpPOHA nepewKkogun, Ha aKy ame BiTep.

MigBiTPAHUA pPOTOP — 3aBUXPEHHS MOBITPA 3a MepewKoaol LWoAo
HanpsMKy BiTpy. TOMy 3a BCiMa nepewwKogaMu, WO BMHUKAKOTb MO JOPO3i
BITPY, 3HAaX0AUTbLCS NiQBITPAHUI poTop. | WO AyXK4e AMe BiTep, TO CUJIbHILE i
6inblwe Oyae poTop 3a NepeLKoaok. ICHYTb HayKoBi GOpPMYNM PO3PaxyHKY
po3MipiB poTtopa, ekinaxy BIJIA ix 3Hatn He o060B'A3KOBO, ane cnig
PO3yMIiTK, W0 AOBXMHA pPOTOpa 3a NepewKopolw nponopuinHa KeagpaTy
BMCOTM Nepewkoaun. TobTo Ao nicocMyrn 3aBBULWKKM 5 M TOYHO He BapTo
HabnuXaTucs Ha BigcTaHb 25 M 3 nigBiTpsiHOro 60Ky. [pu npuseMneHHi
OQHO3HA4YHO Kpalle cigaTtu 3 BiTPAAHOro 60Ky Big nepewwkoaun, To6To nepen
nicocMyroto, a He 3a Heto (oo BiTpy).
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Ins opranisauii po6otu ekinaxy BINJIA HeobxigHO po3yMiTU KinbKa peyen.

Mo-nepwe: BINJIA cam no cobi He € 36pPOE UM YHIBEpPCANbHUMU JliKaMu
Big ycix 6ia. BMNJIA 6e3 npaBuabHO NocTaBseHol poboTn Ta NIArOTOBNEHOIO
eKinaxy € NpocTo Ay»Ke OOPOro irpaLlKoto.

Mo-ppyre: ekinaxk BIMJIA, aknin He 3aBaHTaXXeHUN cBoel poboToto, byae
3aBaHTaXXEHUM iHLIOK, CYCMiNIbHO-KOPUCHOK poboTot, abo K npocTo
NpM3Ha4YeHUN y Hapad, Nicns 4oro Ha epeKTMBHIN Ta CUCTEMHIN pobOoTI
LbOro iHCTPyMeHTa MOoXHa byae CTaBUTU XPecCT.

Tomy ekinaxx BINJIA mae npautoBaT y CBOEMY HanpsMi NOCTINHO: HEMAE
bonoBux 3aBAaHb, 0TXKE, BAKOHYEMO HaB4YaNbHi NonboTw. lNoraHa noroga —
NPoOBOAMMO 3aHATTA 3 Tonorpadii abo pagiocnpaeu Towo.

MNo-TpeTe: MOTUBALISA, @ CaMe caMoMOTMBaUIS ekinaxy BINJ1A, € HeBig eMHoOK
YACTMHOK YCNILWHOI Ta CUCTEMHOT po60TK 3i 3060py Ta YTOUHEHHS iHbOpMaLUil.
OCKiNbKM KOHTPOJIIOBATU €Kina) NOCTIMHO NPAaKTUYHO HEMOXNBO.

MNo-yeTBepTe: poboTa ekinaxky bBIJIA 3i cTaHAApTHUM apMiNCbKUM
PO3KJafioM Ay»e cnabko cyMicHa (3a BUHATKOM, MabyTb, cneuianizoBaHnx
BMNJIA nigpo3ainis), ToMy eKkinay KpiM opraHisauii cBoel po6oTu HeobxiaHo
nignawToByBaTUCS | Nig peanii, Wo Noro oTovyoThb.

Mo-n'aTte: y poboty ekinaxky BIJIA nocTiMHy KOpekuilo BBOAWTb Noroaa,
TOMY BCi iHWIi ¢paKTOopK, WO BNINBAOTbL HA pobOTYy, HEO6XiAHO MiHIMi3yBaTH.

Y pesynbTaTi: OTPMMYEMO YMMano NepeayMoB AN TOro, Wob 3po3yMiTy,
po3MNoainNTU Ta OpraHisyBaTu pAesiki npaBuna poboTM ekinaxy, sKi
3a0WAAXKYTb Yac Ta cunu, OepexXyTb Bi4 MNOMWIOK, [A03BONSAKTb
OpraHi3yBaTu CUCTEMHY poboTy.

1.1

PO3KJ1AA AHA

Mpautoroumn ekinaxk BIMJIA xuBe gewo B iHWKUX 6iopuTMax, BiOAMiIHHUX
Bif, 3BMYHMX conpgatcbkux. Hamepaniwwmm i 6akaHuMm 4vacoM gns 36opy
iHpopMaUil oNs aepopo3BigKW, K NpaBuno, € 4yac, kKonu TiHi Big CoHus
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Hanb6inbWw fOBri (AN AeHHUX CUCTEM aepopPO3BiAKK), a NOBITPS CNOKiNHE —
To6TO paHO BpaHLUi i Ni3HO BBe4vepi. Pexxmum pob0TM HiYHOro po3BiAHMKA
B3arajli TPOXM 3MilleHMN 3 MOMNPaBKOK HA OCTUraHHa abo HarpiBaHHSA
06'€eKTiB, AIKi HE0bXigHO BMABNATU. AGO B3arani TakKuUn, AKUIA BAXKKO ySABUTH,
Hanpuknag, Ansa ekinaxy kontepa, wo nonte 3a APl A we X HeobxigHo
3ibpatncs, cnnaHyBaTM MapLIpyT, NEepeBipUTU TExXHiKy, BUIXaTU Ha
Micue, NepeBipuTM MangaH4uuk, 3ibpatu kKomnnekc. ToMy BapTo ons cebe
po3pobuTK i AOTPUMYBATUCSH YiTKOro rpacdika, SKnm 060B'I3KOBO BKJTHOYAE
TaKi eneMeHTH:

l. [eHb NoOYMHAETBLCA 3 NIANOMY Ta FiriEHMN.

. PaHKkoBMI ornag TexHiKM Ha NpeaMeT KOMMMEKTHOCTI Ta FrOTOBHOCTI
00 Bui3ay

[ll.  Bwui3p Ha Micue nonboTiB

IV.  Ornsap Ta niarotoBka MamgaH4uKa

V. MNepennonbOTHUI OrNSAL TEXHIKK

VI.  TNonbotn

VII. MNicnanonboTHWUM ornsag,

VIIl.  AHnani3s iHbopmMauii

IX. Po3b6ip nonboTis

X. MigrotoBKa Ta NJaHyBaHHS 40 HAaCTYMNMHUX NOJIbOTIB
XI.  0O6cnyroByBaHHS aBTOTEXHIKMW, 036POEHHS, YHiPOpMU
XIl. BeuipHin ornsag TexHiku, Takum caMun, sk 2.1.2
Xlll. Bwuizpg 2.1.3

XIV. Ornap 2.1.4

XV. [llepegnonbotHa 2.1.5

XVI. Monbotn

XVII. NicnanonboTHa

XVIIl. Anani3
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XIX. Po36ip nonboTiB
XX. TligrotoBKa Ta njaHyBaHHS
XXI. BeuipHin ornsag TeXHiIKK

XXIl. Bipbin

fAKWo norogn HEMaE, OTXKe, XXMBEMO TPOXM 33 iHWWUM PO3MNOPSAAKOM, Ae
3amictbnn. 2.1.3—2.1.1071a 2.1.12 — 2.1.19 nowyK ManpaH4ymka ta poboTta
y poni iHTeNeKTyanbHoro po3eigHuka 3 n. 1.3 i3 1-i yactuHn.

A B AKMXOCb MPOMIXKKax MiXX OCHOBHOK 3aMHATICTIO HeobXxigHO noicTw,
LWOCb 3HAaWTK, KYNUTK, BUNPATKU, BUPILLMTU SKiCb NOOYTOBI NUTaHHA. | WwWob
BCTMraTu 3pobuTtun BCe, bynun po3nogineHi Ta BunpobyBaHi poni.

1.2

POJ1I B EKIMAXI

Poni 3'aBunuca Hesunagkoso. LtaTtHun posnopspgok  nigpo3giny
aepopo3sigku (komaHgup, onepaTop, BOAiN) MPoCcTO He Moxe ¢i3nYHOo
BpaxyBaTW BCi HKaHCKM poboTm uboro nigpo3giny. ToMy HesanexHo Bif
TOro, XTO KMM NPONUCAHMN y WITAaTHOMY PO3KaAi, poni B eKinaxxi HeobxigHo
po3MNoAinaTn, BigWTOBXYKUYUCH BifL 0COBUCTMX 3HAHb TAa HABUYOK KOXXHOIO
YyneHa eKinaxy.

1.  KomaHaup opraHisoBye poboTy, B3aEMOAIE i3 30BHILUHIM CBITOM NMLle
Ha piBHIi KOMaHpyBaHHA. 3abe3neyye gucumnniHy, BiANOBIAAaE 3a
3[0pOB's, NpaLe3aaTHICTb Ta ebEKTUBHICTb.

2. T[linoT — HaMnigroToBneHIWNM ana poboTn 3 NyNbTOM YJIEH EKinaxy.
3anMaeTbCca KepyBaHHAM JliTaka y noBiTpi.

3. MexaHik 3aMMaeTbCA MNUTAHHAMW PEMOHTY Ta 00cnyroByBaHHS
KoMnneKkcy. Bignoeigae 3a TexHiYHMN cTaH KoMmnnekcy (ApibHi
PEMOHTHU, pernaMeHT, 3apaaxkaHHsa AKB). Mig yac BUKOHaHHA NonboTy
Kepye aHTeHaMu.
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4, LLitypMaH 3aMMaETbCs HaBiraui€lo B MOBITPi Ta MNJaHYBaHHSAM Ha
3emni. 36upae paHi npo cuTyauito, nigHiMae kapty. Bene 6opTtoBun
>XypHan. 3abe3neuyye npauesgaTHicTb HaseMHol ctaHuil (M3 Towo).
[Mpy BMKOHAHHI NONbOTY CNIAKYE 3@ NOKA3aHHAMWU NPUNALIB, Kepye
[OOATKOBMM 06/1agHAHHAM.

5. Bonoin Kepye Ta BIigNOBiJA€E 33 TeXHIYHMM CTaH Ta TrOTOBHICTb
TpaHcnopTHoro 3acoby, sakun Bo3uTb DBIJIA.  3anmMaetbes
3abe3neyeHHAM MoBYTOBMX MUTaHb BCbOro eKimaky (Wwo noictu ge
nocnaTu, K 3HalTK, Y KOro KYnuUTW i 3BiAKN AOCTaBUTH).

BIAMNOBIAAJIBHICTb TA PO3N0A1T 30H

1.3

Poni B eKinaxi po3nofinanTbCsa 3aNeXHo Bif HABUYOK i Haxunis, byBawTb
KOMaHOMPU- MEXaHiKMN-LITypMaHu, ByBatoTb NiNIOTU-BOAII, ane KOXEeH YneH
eKinaxy noBuMHeH OyTu B 3M03i NigMiHNUTK Byab-KOro y pasi ob6cTaBuH, WO
cknanucs. ToMy KOXKeH YJieH eKinaxXy, He3aJsieXxHo Bif y4acTi, Bignosigae 3a
poboTy BCbOro KoMnneKcy. Xova odiuinHo 3a Bce Bianoeigae koMangup. ig
yac poboTK He cnig 3aMMKaTMUCAa e Ha CBOIN Posli, NepioAnYHO KOPUCHO

KOHTPOJIIOBATU CUTYALil0 Ta Ha iHWKUX finsHKax. llicha BMKOHAHHSA CBOEI

po60oTHn, 3BiCHO. TaKMM YMHOM, NPALLOE B3AEMOKOHTPOJb, AKUN NOKJIMKAHWUI
nigBMWKNTM 6e3neKy NoNbOoTIB Ta NpaLe3naTHICTb KOMMIEKCy.

XAPYYBAHHA TA COH

1.4

CamonouyTTsa eKina)ky ay»e BNAnBaE Ha ebeKTUBHICTb poboTn. Hanpuknag,
ninoT, Wo He BUCNABCSH, OAHUM HE3PYYHUM pPyxoM Moxke po36utu BIJ1A Ha
nocagui. HeyBaXHUM WITypMaH y npoueci njaaHyBaHHSA Micil He NOMITUTb
nepenagy BUMCOT Ta BTPATUTb KOMMMEKC Y NOAbOTi. PaHHI nignoMm Ta Ni3Hi
NMOBEPHEHHS 3 MONLOTIB, MPUNUOMM Ki Y BIIbHMW 4ac MiXK NONbOTAaMU HisIK

He CNpuUATb 4OTPUMAHHIO PeXXuMy, HeobxigHoro Ans NiATPUMKN BUCOKOI
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npauesgatHocTi. 0cobnmMBO, AKWO MW FTOBOPMMO MPO CUCTEMHY poOOTY.
EKina)k noBMHEH MaTU MOXUBICTb Xap4yyBaTUCHA Ta BIiANOYMBATW. TOMy
BUpiWyBaTn NobyToBi NUTaHHA HeobxigHO HacaMnepeA. [1o noyaTKy poboTu.
[ns BupiweHHs NoOyTOBUX NUTaHb, L0 BUHUKAOTb y Npoueci poboTu, € ponb
«BOLIS», AKUN NOBUHEH PO3YMITH, LLO NpaLe3faTHICTb eKinaxy 3anexuTb
HaBiTb BiA BiACYTHOCTI nobyToBux npobnem. Tomy, nepepnbavatoumn pobotum
3 NnaHyBaHHA 4YM 06CNyroByBaHHA TEXHIKW, BiH A0a€ nNpo Te, WO eKinaxy
€ i goe cnatu. Y pesynbTaTi Cnig po3yMmiTH, WO LIOKONAaAHa UyKepKa, sKy
NpaBWbHO HaBYeHUM BoAiM Aas ninoty 3a 10 XBMAMH 00 BUALOTY, Le He
OCBIOYEHHS B KOXaHHI, a oy»e HeNOoraHMn oOoNiHr 4fsi MO3KY, SIKMA AONOMarae
30cepeanTurcs, NnpmbpaTu TPEMTIHHA B pyKax i No36aBnTU MexaHika 3anBol
po60oTK 3 BiAHOBNEHHS po36uUTOro ninaHepa.

1.5

oaAar 1 B3yTT4

Aepopo3BigHUK Mae BnacHy cneundiky pobotn. ToMy € ceHc
NOPYLWNTU MUTAHHSA, Y WO MO0 OOArHYTU i SIK B3yTWU. 3 METOK BaCHOI
0e3neKn aepopo3BiOHUK HE MNOBMHEH BIOPI3HATMCS Big 3BUYANHOIO
BinCcbKoBOCNY>00BUA. TyT Hanuc Ha BCH CcnuHy «Aepopo3Bigka» Ta
nponenep Ha pyKaBi TOYHO He MOMIYHUKKU. Aepopo3BiAHWK — opHa
3 HaAuWNpPIOPUTETHIWWX UiNen MNpoTUBHMKA nNOpsd 3 KoMaHgupamu i
3B'A3KiBUAMKU. TOMY 30BHi BiH NOBMHEH HaMaraTucs BUIMS4aTU TakK CaMo,
K 3BMYaMHUM cTpineub. Ona poni MexaHika Ay»e 3roauTbCs Xwunet 3
6e3ni44i0 KMLWEHb 3aMIiCTb «PO3rpy3Kn», B SKi MOXHa 3axoBaTu bypb-saKi
BUKPYTKW, CKOTYi, 3aNacHi akyMynsaTopu Ta iHWIi HeobXiaHi peuyi, 6e3 AKux
TEXHiK He MoXe XnTun. [1na poboTu B nosi 6yBae KOPUCHOLO BiTPOHENPOHNKHA
HaKuaKa, ANs XosogHOI nopu pokKy. B3yTTa ekinaxy 3BWYaAMHICIHbKe,
TaK K X0OUTW aepopo3BigHWKY Aaneko He noTtpioHo. Komnnekc BIJ1A —
0OCUTb FPOMI3OKMK, Noro 6e3 TpaHCNopTy Aajieko He BigHecelw. BuHatok
CTQHOBNATb, MabyTb, NIMLLE ONepaTopy MasieHbKMX KONTEPIB, SKi NpaLolTb
npsaMo i3 6oNoBMX po3paxyHKiB. baxkaHo MaTu BOOOHENPOHUKHI 6axinu B
MIXKCE30HHSA Ta Tensie B3yTTS B3UMKY, OCKiJIbKM NOTPIOHO [OCUTL TPUBaNum
yac nepebyBaTu Ha OAHOMY MicCLi, NpaKTU4YHO 6e3 pyxy. OKynspu ons 3axmcTy
o4Yen Bif MOLLOK, MUY Ta COHUS, SIK MiHIMYM 015 NinoT — 060B’'A3KOBI.
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BOOA

1.6

Ekinaxx BIMJ1A npautoe 3aeb6inbworo ronosot. 3HEBOAHEHHSA Tina HacTae
npu BTpaTi 15% BOAM B OpraHi3Mi. TpyaHowi 3 po3yMOBOK AiSNIbHICTIO
no4ynHawTbCcsA HabaraTo paHiwe, Bxe npu BTPaTi 5%. ToMy B HECNEKOTHY
nopy poKy — MiHiMyM 1 n Bogu Ha NtognHy Ha foby. ¥ cneky — Binbwe. Mutn
cnig BOAy, @ He KaBy YW ra3oBaHi Hanol. BXXMBaHHA anKorow ekinaxkem
3abopoHeHo. BiH ranbMye po6oTy Mo3Ky. MoxxHa Byno 6 po3nucaTtu poboTty
HeMpoMepfiaTopiB Ta BMNJIMB afKOrosil0 Ha HUX, ane ekinaxy BIJIA ue
3HaTM He 060B'A3K0BO. Y npoueci nonboty Ha BIJIA 6inbwicTb opraHie
4yyTTa NIOANHWN He Bepe y4acTi, TOMY Ha Nepwmin NnaH BUXOOMTb 34ATHICTb
WBWAKOIO MUCNEHHS Ta YBAXXHOI MNiQroTOBKM [0 NOnboTiB. Y ninorta
CNPaBXHbLOrO NliTaka y Npoueci ynpaBfiHHA Npauoe binblue opraHiB 4yTTS.
BiH BiguyBae KpeH He TiIbKX 30p0BO, a 1 33 AONOMOrol BeCTUBYNApHOro
anaparty, 060poTu OBUryHa CNPUNMAE He TiNIbKW 3 NPpUNaaiB, a 1 3a 3BYKOM,
HabNMXKEHHS [0 3pMBY NOTOKY Ha KPWAi He TiNlbKW 4yepes3 nonepenKeHHs
cneuianbHOI CUCTEMU, @ K Yepe3 3MiHM B 3aBaHTAXKEHHI PYYKM yrnpaBfiHHS.
ToMy 3MiHY KpeHy MinoT Bianpaule We A0 Toro, sk nNobaymTb NOKA3HUKMK
aBiaropuM3oHTY, @ 3MiHM B pobOTi ABUIYyHA MOYYE HABITb HE OMBAAYMUCHL HA
naHenb Npunaais, HABNNXKEHHS A0 WBWUAKOCTI 3pUBY BiAYYE LWe A0 Toro, K
3anuwmMTb nonepeaxXysanbHUN npuctpin. Y ekinaxky BI1JIA yci ui kaHanm
NPOCTO He npautoTb. na cnpunHATTS iHpopMauil € nuwe oANH KaHan —
3ip, TOMy NOTPibHA BCA KOHLEHTPALia yBarM Ha 30poBe CNPUNHATTS.

XAPYYBAHHSA Nig YAC BUXoAiB Y MNMOJIE

1.7

KpiM 3aranbHONPUUHATMX peKOMeHOauUin MoXXHa 404aTU TaKe: neplla hka
PO3BiAHMKA — Cano, OCKiNbKM BOHO Ha 85% cknapgaeTbca 3 Boau, byayum
npv LbOMY HaA3BMYaMHO MOXXUBHUM (cnig ouncTuTK Big coni). TakoXK Ao
pauioHy 6a)kaHo AaoaaTu 6inble conoakoro (Lokonaa abo 3rylieHe MoJsIoKo)
i BignoBigHoO BinblUue BOAU.
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1.8

NMEPEAONOJIbOTHA NIATOTOBKA

lNepepnonboTHa nNiArotoBKa HeobOXigHa ONA BUSIBNEHHA Ta YCYHEHHS
TeXHi4YHMXx HecnpaBHocTen BI1JIA, Ha3eMHOI CcTaHUuil, i HaBiTb MiArOTOBKMK
eKinaxkxy [o BunboTy. KoXHa posib B eKinaxki BUKOHYE CBOK YaCTUHY
nepennonbLoTHOI NIArOTOBKW Ta MOBIAOMASE NMpPoO roToBHiCTb. Hanpuknapg
MexaHikK, rotytoun go eunboty bIJ1A, nepeBipsie cTaH nponenepa, py/boBUX
NOBEpPXOHb i CepBOMExXaHi3MiB, By3/sa KpinJeHHs Kpuna, camoro Kpuna
Ha npeaMeT MNOWKoAXeHb, ¢dr3ensxy, aHTeH, 3apsg AKB. Y uen vac
ninot 36upae aHTeHu, nepesipse 3apsg AKB B aHTeHHOMy 6noui, 3apsag
6aTtapel B nynbTi. LLITypMaH MOHTYe Ha3eMHy CTaHLUilO, NepeBipse 3apaq
AKDB Ha KoMn'toTepax Ta npaue3naTHICTb Ha3eMHOI CTaHuil 3aranoM. licns
LbOro cucTemy nepesipsaoTb Yy 360pi (3B'A30K HaseMHoI cTaHuil 3 BIJIA,
npauesnatHicte kamepu, AMNC Moayna, BigeokaHany). Ekinaxx npoMosnse
NnosbOTHEe 3aBAaHHS, 06roBOPHOE NOPSAO0K Ta POi HA 3N1bOTi Ta NPU3EMJIEHHI,
OiT y no3awTaTHUX CUTyauiax. 3aBXOM BUKOHYETbCSA B OOHIN i Tin xe
NOCNiAOBHOCTI OQHMMU | TUMU XK POSIMMU.

1.9

NICNANONILOTHUM OrNAL

BukoHyeTbCcA nicna npu3eMsieHHa anapaTta. Yacto ornsg npoBoAMTbCS
B)Xe Mic/a 3a/UWeHHSA JIbOTHOroO MampaaHyuKa 3 MeTolo 6e3neku. TobTo
CNoYaTKy IAeMo 3 «3aCBi4EeHOro» Micusi CTapTy, a NOTIM yXKe NPoBOOAMMO
BCi iHWIi Ail. MicnanonboTHUI ornag BKAKYaE B cebe: peTenbHUM ornag
anapary, Moro YacTuH i geTanen Ha NnpegMeT BUSIBNIEHHS NOLWKOAXKEHb abo
HeCnpaBHOCTEN, WO BUHUKAM B NONbOTI abo B pe3ynbTaTi NPU3eMeHHs;
BUNYYEHHS PO3PAMAXKEHOro aKyMynaTopa, BCTAHOBJ/IEHHS 3apsOXXeHoro y
pa3sicnpaBHocTi anaparty. [laHi npo noniT 3aHOCATLCA 4,0 60PTOBOrO XKypHany
Ta XypHany obniky akymynsatopiB. AK i y BMNagKy 3 nepeanosibOTHOH
nigroToBKO, ornsg HeobxiAHO NPOBOAMTM 33 TIEKD CaMOK CXEMOK, B TOMY
caMoMy nopsgKy wopasy. il KOXXHOI poni TaKOoX CUHXPOHHI. [TOKM MexaHik
po36upae Ta ornapae BIJIA, ninoT 3roptae aHTEHHWIA MOAY/b, LWTYPMaH
BMMMWKAE HAa3eMHY CTaHLUIl0 Ta eKinak WBUAKO NOKNAAE MaNOaHUYMK.
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NMPABWJIA 3APAAKWU, BUKOPUCTAHHA AKYMYJIATOPIB

OcHoBHI BUAM akymynsaTopis, Wwo BukopuctoBytoTbea y BINJIA. Ha cborogHi
BUKOPUCTOBYETLCS D OCHOBHUX TUMIB aKyMYNATOPIB:

1. Pb(lead-acid abo cBUHLEBO-KUCNOTHI);
2. NiCd (Hikenb-kapMieBi);

3. NiMh (Hikenb-MeTanrigpuaHi);

4.  LiPo (niTin-nonimepHi);

5. LiFePO4 (nitin-pepodocdatHi, Takox Bigomi ak A123, LiFe, LiFo,
niTin-pocoatn).

CeuHUeBo-KncnoTHi (Pb) akyMynatopu ctocoeHo BIMJ1A BUuKopucToBYOTLCS,
NMPaKTUYHO, TINIbKU K OXEPESo eHepril Ansa nig3apsanky B NofIbOBUX YMOBaX

IHWNX TUNIB aKYMYNISITOPIB | K OXKepeJsio XUBJIEHHSA cTapTepa i cTapToBol

naHeni gna cunoBux yctaHoBok 3 [OB3. [yxe 4acTo Ik aKyMynsTop
BUCTYNa€E bopToBUIM aKyMynaTop aBToMobins. Taki akyMynaTopu xapaKTepHi
HeBMbOarnMBeicTo, BUCOKMMU CTPYMaMK Bigaadi, ane MawTb BeJIMKY Bary i
NOBISIbHO 3apPSAOXKAOTbCA.

Hikenb-kagmiesi (NiCd) aKkymynstopM 4acTo BMKOPWUCTOBYKOTLCA [ANS
YXMBJIEHHSA MepefaBayviB, a TAKOX SIK CUNOBI B TUX BUMNagKax, Oe BaXX/UBI
CcTpyMu Bigaaui i Bennkum pecypc. He koxkeH NiCd akymynsatop Moxe 6ytn
BUKOpUCTaHMM ik cunoBui. [MobyTtoei NiCd 6aTtapel, sk npaBuno, He 34aTHi
00 Bipdaudi BENMKUX CTPYMIB | NpUOaTHI nnwe ons XXMWBNEHHA nepepaBava
i B AeslkMx Bunagkax — OopToBoi enekTpoHikun Ha BIJIA 3 [AB3. Ons
YKUBNEHHSA CUJI0BOI YCTAHOBKU MOXHa BUKOPUCTOBYBATU NiMLLE NPOMUCIIOBI
aKyMynsTopu, po3paxoBaHiHaBenuki ctpyMu.NiCd akymynsatopu xapakTepHi
CBOED HeBMOArnuMBICTIO, ane MakTb OOCUTb BEJIMKY Bary Npu HeBESMUKINn
NMUTOMIN EMHOCTI. HefoniKoM, KM Jewo YCKNagHIoE X eKcnayaTauito, €
TaK 3BaHUM ePeKT NaM’sATi, PO AKMN MU CKAXKEMO TPOXU HUXKYE.

Hikenb-meTtanrigpugHi (NiMh) akymynsatopu npuiwnum Ha 3aMiHy NiCd. Bce
BuuekasaHe npo NiCd, B uinomy, BigHocutbes i Ao NiMh. BigMiHHicTb NiMh
y TOMY, LLIO BOHW MatoTb, IK MPaBWJ10, MOMITHO BiNlbLLy EMHICTb NPU TiK CaMin
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Ba3i, sk i aHanorivHi NiCd. «<EpeKT nam’'aTi» y HUX MeHL BUpaXkeHumn. TepMiH
npupaTtHocTi NiMh 3a3Bnyan MeHwe, Hix NiCd.

B ocTtaHHi poku pns nitatoumx mopenen Ta BIJTA Habynu Benukoro
nowmpeHHa nitin-nonimMepHi (LiPo) akymynatopu. BoHu nerki, Matotb
OYy>Xe BUCOKY EMHICTb BiQHOCHO IX Baru i po3mipy, BUCOKi CTpyMu Bigaaui,
MOX/IMBICTb LIBWAKOro 3apsigy. 3aBASKW LUbOMY BOHW CTaslM OCHOBHUM
J)XKepesioM eHeprii onsa enekTpuYHMx cunoeux yctaHosok BIJ1A. Ha »xanb,
He obinwnocsa i 6e3 Heponikie: LiPo akymynsTtopu BuSBUIUCA [OCUTb
KPUTUYHMMM 00 PEXKUMIB eKCcnyaTauil. Y pasi po3psaaXeHHasa Takol baTtapel
HMXXYe 3a AoNYyCTUMWUK piBeHb BOHA 6€3MOBOPOTHO BMXOAWUTbL 3 Nady, a
nepeBULLLEHHSA HanpyrM Ha 6GaTtapel Moxe npu3BecTyM Ao 1i BMBYXoBOro
caMo3anMaHHsA. TuM He MeHwW, nepeBaru LiPo akyMynaTopiB nepeBakyoTb
IX Heponiku, i ToMy IX BUKOPUCTOBYHOTb, OOTPMMYOUYNCH MEBHUX MPaBUN
eKcnyaTauil.

HewopaBHo 3'aBunnca 6aTapei, WO BUMNYCKAKTbLCA aAMEPUKAHCbKOM
KomnaHieto «A123 Systems», 3BigKM 1 niwna iXHS MNonNynsipHa Ha3Ba
«A123». BoHU € po3BUTKOM HanpsiMy NiTin-noniMepiB Ta y CBOIM OCHOBI
MalTb XiMiyHy ¢opmyny LiFePO4 (depodocdat niTito). 3aBasku Ui
dopMyni BOHM oTpuManu 6arato anbTepHaTMBHUX Ha3B — LiFe, LiFo, niTin-
dochaTtn Towo. [aHi GaTtapel BMSBMAUCSA, HA NepwnK nornsg, NpocTo
3HaxigKow: HeBMbarnmei, CTiNKi 0o ypapie, 4OBroXueydi, HeBubarnmei go
yacToro 6anaHcyBaHHSA, He 6OATLCA NOMIPHUX Nepe3apsAnXKeHb | FMNOOKUX
pPO3pALXKEHb, BigAalOTh BENIMKI CTPYMMU, | TONIOBHE — LUTATHO OOMNYCKAlTb
AyXKe WBuAaKy 3apagky 3a 15 — 20 xB, wo B NoJbOBMX YMOBax MpPOCTO
HeouiHeHHOo. OgHaK | TyT He ob6iMwnoca 6e3 HeponikiB: oOMeXeHUn pag
eMHocTel (HaBuxoginuwe 2300 MAT), 6inbla, nopieHsAHO 3 LiPoBara, Hu3bKa
Hanpyra Ha BaHKy i 4OCUTb BeJIMKA MOro npocajKa nia HaBaHTaXEHHSM.
AK6un He ue, BOHU Mornu 6 3anHATK Hiwy LiPo.

[Ons3apagkuBcixTunienepeniyeHmMxBue TMniBbatapen BUKOPUCTOBYETbLCS
BCbOFO [Ba OCHOBHMX MeToOM: MeTop, MOCTIMHOrO0 CTPYyMy 3 LOesiKUMU
Bapiauiasmun (gna NiCd, NiMh) i Metog CC-CV (gna Pb, LiPo, LiFePO4).
[oknagHo 3ynNUHATUCL HA OCOGNMBOCTSAX 3apPSOKU KOXHOMO TUMY MU He
oynemo, po3rnaHemo nuwe NiCd, NiMh Ta LiPo.
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3APAOKA NICD (HIKEJIb-KAOMIEBUX)
TA NIMH (HIKENb-METANTAPUOHUX) AKYMYNIATOPIB

[MpaKTM4YHO BCi 3apaaHi NPUCTPOIT A1 TAKNMX aKyMYyNAaTOPIiB BUKOPUCTOBYOTb
MeTon «gaenbta nik» (BiH e «-dV», BiH »e «MiHyc genbta BE») gna
BW3HAYEHHS 3aKiH4YeHHsA 3apsay. B pgaHoMy MeTodi BMKOPMCTOBYETLCS
BJIACTMBICTb HIKENEeBMX aKyMyNsATOPiB, NMPU SIKOMY HaMpUKiHWi 3apsgku
Hampyra Ha aKyMynaTopi MOYMHAE 3HWUXKYBATUCA HA [EAKY He3HauHy
BennunHy (6nmnsbko 30 MB 3 po3paxyHKy Ha ogHy 6aHky). Mpu ubomy
abCcoNOTHE 3HAaYEHHA HANPYrM He MAaE XXOAHOIo 3HAYEHHS, BOHO MOXKe ByTun
Bia 1.4 0o 2.0 Ha ogHy 6aHKy. Tak caMo HEMAE XXOL4HOro 3Ha4YeHHs abcontoTHe
3HAYeHHS HOMiIHANIbHOI EMHOCTI AKyMynsiTopa, WO MNOSCHIE BiACYTHICTb
TAKOro napameTpa HanawTyBaHHS y 6aratbox 3apsagHux npuctpois. ¥ NiMh
aKyMyNSTOpPIB cnaj Hanpyru B KiHUi 3apsaaku MeHw BupaxeHuu, Hixk y NiCd
aKyMynsaTopiB, i MOXe cTaHOBUTKU nuwe 2 MB Ha 6aHKy (ZeroPeak).

MeTon BM3HA4YeHHA KiHUS 3apagku «penbTa nik» pobpe npaute npu
ctpymax 3apsany Big 0.3C i Buwe, ne C — HOMiHaNbHa EMHICTb aKyMynaTopa.
Hanpuknag, ona akymynsatopa emHicTio 1500 MAr MiHiManbHUM cTpyM
3apsay, Npu SKOMy BNeBHEHO NpaLloBaTMMe METOA «AesbTa Nik», AOPIiBHIOE
0.3*1500 = 450 MA~0.5 A.

Mpn MeHWnX cTpymax icHye Hebe3neka TOro, WO Hamnpyra akymynsatopa
B KiHUi 3apsgy He MNO4YHe 3HMXKYBATMCS, @ 3aBUCHE Ha OEAKOMY piBHi.
3apsAgHUA NPUCTPIN He 3MOXKe TOYHO BU3HAYNTU GaKT 3aKiHYEeHHS 3apaakm
i He BIOKIHOYMTLCSA, a Nnepe3apsagKeHHs npu ctpymax b6inbwe 0.1C 3aBpae
LKOAM aKyMYNATOPY, 3MEHLUIYYM MO0 EMHICTb. MakcMManbHe 3HaYeHHS
CTPYMY O0OMEXKYETLCA TUMOM | BUKOHAHHSAM KOHKpPeTHOro akymynsrtopa. Le
3HAYeHHS, K NPaBWJIO, HE HAaNMCaHO Ha caMin b6aTapei, ane NoOro MoXHa
3HANUTU Yy TEeXHIYHUX XaPaKTEPUCTUKAX Ha CauTi BUPOOHMKA eNleMeHTIB
6aTtapel. Ha cborogHi npaktuyHo Bci NiCd i NiMh akymynatopu 3patHi
3apsamxatuca ctpymoM go 1C 3a ymMoBM HopMmanbHoro (mpupogHoro
MOBITPAHOI0) 0X0N0AXKEHHSA. ANeiCHYI0Tb aKyMYNaTOPU, 30aTHI 6e3 HacNiaKiBs
BUTPUMYBATK 3apagHi ctpymu go 4C (15-xBUNUHHUI pexkuM 3apagy). Taki
AKYMYNSITOPY 3a3BMYa BUKOPUCTOBYHOTBLCS SIK CUNIOBI B @N1IeKTpoMoensx, a
OCKINIbKM NITIEBI aKyMYNATOPY NPAKTUYHO NOBHICTIO 3aMHANN Hilly CUI0BUX
€N1eKTPOYCTAaHOBOK, TO 3YCTPiYalOTbCA Ui aKyMynsTOpU AOCUTb PiAKO.
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OT)Xe, BEPXHA MeXa 3apaf4HOro CTPYMy BM3HAYAETLCA HE TiJIbKWU TUMOM i
BUKOHAHHAM, @ W YMOBaMW OXOJIOAXKEHHS KOHKPETHOro aKyMynsatopa.
Ak Bigomo, y npoueci 3apagkn NiCd i NiMh akymynatopu posirpiBatoTbces
TUM CUJbHIWeE, YUM Binblue 3apsagHuUn CTPYM, MPUYOMY Y MeTanriapuaHux
AKYMYNATOPIB PO3irpiB MOMITHO CUNbHIWWKA, 0COBNNBO B KiHLUi 3apsgKu.
MakcuManbHa pgonycTuma TeMmnepaTypa npu 3apsgui ans 6inbuwocTi
aKkymynaTtopie pgopiBHioe 55-60 rpagyciB. TakuM YMHOM, 3apPAAHUNA CTPYM
notpiobHo nigbupatv TakK, wob TemnepaTtypa 3apsAy He nepeBuLMNa
3a3Ha4yeHun nopir. YMM ripwi yMOBM OXONOOKEHHS, TUM MEHLWMUM Mae
OyTn 3apsgHun cTpyMm. Ane ona HaginHoi poboTn MeToay «AenbTa Nik» BiH
noBuHeH byTn He MeHLwe 0.3C. Ha cborogHi Hanmacosiwe 3actocyBaHHA NiCd
Ta NiMh akymynsatopiB y komnnekcax bINJIA — ue nepenasadi anapaTtypum
ynpaesiHHA Ta 6opToBe XuBneHHA Ha Mmopgensx 3 [BC yctaHoBkamu. | B
OOHOMY, | B IHLUOMY BUNAAKY aKyMYNISATOPM MalOTb 0OMeEXKeHe OX0N0OXKEHHS.
Ane, sk npaBuno, cTtpyM 3apsipy 6nmsbko 0.5C He BMKNMKAE neperpiBy
aKyMynsTopiB y nepepaBavax Ta Ha 60pTy. 3 ycbOro BMLLECKA3aHOro
BUNJIMBAE, WO ANA aKYMYNSATOPIiB AAHOr0 3aCTOCYyBaHHSA ONTMMAJlbHUM €
ctpym 3apsagy 0.3 — 0.5C. Hanpuknag, ansa nepenasayva Spektrum DX7 3
akymynsatopamun 1500 MAY onTuManbHMUM € cTpyM 3apsagy Big 0.3 * 1500 =
450 MA po 0.5 * 1500 = 750 MA. Kpim Toro, y baraTtbox nepegaBsayax B
NaHuto3i akyMmynaTopa B6yaoBaHMM 3an0biXKHUK, AKUIN «3ropae» npu cnpobi
3apsAanTU aKyMynsaTop nepegaBada cTpymoM Ginbwe TA.

NiCd i NiMh akymynsatopu MatoTb Tak 3BaHMIN edeKT nam'aTi. [pakTuyHUn
CEeHC 1MOro B TOMY, LLLO aKyMynaToOp «3BUKAE» BigAaBaTN B NpoLECi po3psaay
TY €MHICTb, SIKYy BiH OTPUMaB MpPW OCTAHHIX 3apsgax. AKWO 3apsapXaTtu
HaniBPO3pPAMAXKEHNN aKyMYNSaToOp, NPOCTO [06MBAKYM MOr0 A0 MAaKCUMYMY,
TO 34aCOM BiH MOYMHAE BiAAABATU TiIbKM LIKO MOJIOBUHY, BTPAYato4um EMHICTb.
ToMy ANna TPUBANOro XXUTTA HiKENeBUX aKyMyNASATOPIB IX CNig UMKNIOBATU
xo4a 6 oguH pa3s Ha Micaub. lNpouec uMKNYyBaHHA NONISIrA€ B NOBHOMY po3psifi
AKyMynsaTopa 3 HACTYMHMM NOro 3apaaoM. AKLWO0 aKyMynaTop BXe CTapum, i
M€ 3MEHLEHY EMHICTb Yepe3 ePeKT nam’aTi, TO MOro MOXKHA peaHiMyBaTu B
HeBenuKux mexax (ane He nosHicTio — go 10 — 20%). [lns Takoi npoueaypwu
[0CTaTHbO 3p006MTK 3 MOBHI LWMKAWN, BCi HACTYMHIi UMKIKW 3a3BUYaN BXKE He
AAl0Tb NO3UTUBHOMO pe3ynbTaTy.

Tenep Big Teopii po3psay neperMaeMo A0 MPAKTUKW. 3apsigHi npucTpol
MatoTb ABi OCHOBHI YCTAaHOBKW O/ PO3PAOXKEHHSA aKYMYNATOPIB — CTPYM
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po3psAf[y i HanNpyry, [o KOl Cif Po3paaXaTn akyMynsatop. 3i CTpyMOM Bce
MPOCTO: L0 MEHLWMWUI CTPYM po3psay, To epeKTMBHIWMUN npouec (MoBHiwe
Bin6yBaeTbcs po3psan). AKWo y Bac HeMae obMexeHb y 4aci, ctpym 0.1A
byne npaBuibHUM BUOOPOM, a SKLWO 4acy 30BCiM obManb, TO CTpyMwu
po3psay no 0.3C uinkom gonyctumi. 3 Hanpyrow, OO0 SKOI po3pamaxaTtu
aKyMynsiTop, cnpaBa Tpoxu cknapHiwa. CeHc y ToMy, wob He gonycTuTu
noBHoro po3psay (po Hynsa) 6oman ogHiel 6aHkM B 6aTapei. Hanpuknag,
MAEMO MOCNiAoBHY 6aTapelo, WO CKNagaeTbcs 3 4 6aHOK, NpMYOMYy ogHa
3 6aHOK Mae TPOXM MeHLY EMHICTb (W0 3ycTpiyaeTbcs ayxe 4acTo). MNpu
PO3PSAOXKEHHI ua 6aHKa neplwa po3psauThCs, i HANpyra y Hik NoYHe NnagaTty
00 Hyns, Toai AK y iHWKx 6aHKax Hanpyra 6yae HOMiHaNbHO. AKLO B Len
MOMEHT He 3YNMUHUTWN NPoLec po3psoXeHHs 6aTapel, To no 6aHUi, Ha SKin
Hanpyra OOPIBHIOE HyNw, Oyae MPOTiKaTM CTPyM po3psigy iHWKMX OaHOK,
nepesapsg)Katoun ii B 3BOPOTHIN NONSPHOCTI. TaKun pexxnuM € 3rybHum gns
«Hancnabwol naHku» 6aTapel. 3BiAcK Ana akymynsaTopa, Wo CKNaAaeTbes
3 N nocnigoBHUX BaHOK, MiHIManbHy Hanpyry po3psaay MOXHa BM3HAYNTU
3a ¢opmynow: U=1.25*(N-1). Hanpuknap, onsa nepepasada Spektrum
DX7, B skoMy 6aTapes ckfapaetbca 3 8 nocnifoBHUX GAHOK, MiHiManbHa
Hanpyra po3psay nopisHioe: U=1.25%(8-1) =8.75~8.8 BonbT. Ane B gedaknx
3apsaHMX NPUCTPOSIX Hanpyra po3psiny BUM3HAYaeTbCs 3 PO3PaxyHKY Ha
oaHy 6aHKy, Toai dopmyna byae taka: U=1.25*%(N-1)/N. Onsa DX7 ue 6yme
U=1/25*(8-1)/8=1.09~1.1 BonbT/6aHKy. KpiM BOX OCHOBHMX HanawTyBaHb
PEXWUM LUMKIYBaHHS MOXE MATU We AesKi HanawTyBaHHS, Hanpuknag vac
nay3um Mixx unmknamu. Llen yac notpibeH ansa toro, wob gatv akymynsatopy
OXOJIOHYTM MicNsA 3apsAny nepeq TUM, sIK po3no4vaTtu po3psa.

OgHe 3 HanyacTiwuMx 3anuTaHb: 4Yn MoxkHa 3apsagxatum NiCd a6o NiMh
baTtapel B Kiflbka NpPUMMOMIB, 3apsaMBLUM 1X YaCTKOBO, @ NOTIM Mi3Hiwe
NPOOOBXMUBLWN 3apaa? Bignosigob Taka: 3arafioM MOXKHa, afe He chig
BKJ1H0YATU 3aps HEeranmHo Nicas Moro NPUNUHEHHA —CNig NoYeKaTn AesKumn
yac. | He cTaBMTM Ha 3apsan NOBHICTIO 3apsg)KeHy 6aTtape — nNpu UboMy
MeTo[ BU3HAYeHHS KiHua 3apsay -dV Moxke He cnpautBaTth | 6aTtapes byae
nepesapsg)XeHa, Wwo He nige 1M Ha KopucTb. KpiM Toro, SKWO MiX Taknumu
[o3apsgaMu 6aTapelo BUKOPUCTOBYBATKU, TO Apyrun 3apag «gobusatmme»
6aTapeto nicnsa BigAaYdi i YaCTUHM EMHOCTI, Wo 6e3nocepenHbO BMJIMHE Ha
BUHUKHEHHS edeKTy nam'saTi. OT)Ke, B OKpeMux BMNagKax Le [onyctmmo,
ane He AIK NOCTiMHA NpaKTuKa. Abo Tpeba pobuTu perynsipHe UMKIyBaHHS.
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Hesaki 3apagHi npuctpoi NiCd i NiMh MatkwTb anbTepHaTUBHI MeToaM
3apsny, Taki gk Reflex. CyTb B TOMY, W0 y npoueci 3apaay NnpsiMUM CTPYMOM
f6aTtapel nepiognM4YHO NOQAKTHCA KOPOTKOYACHI iMNYNnbCUM 3BOPOTHOIO
CTPYMy po3psigy. 3a AeSKMMU OAHMMU Lie 3MeHLWYE nNposB epeKkTy nam'sTi,
PYMHYIOUYM YTBOPEHI BCEPEOMHI KPUCTANM | NoKpaLLyoum andysito rasis, LWo
BUAINAITLCA BCepeauHi bynbballioK, WO [a€ MOXIMBICTb L03apaaXaTtu
baTtapeto 6e3 uMKnyBaHHA. Ba)Kko TOYHO CKa3aTu, HaCKiNbKKM LUen MeToA
edEeKTUBHUIN Ha NpPaKTULi, ane AKLWO BiH € B 3apsaAHOMY NPUCTPOI, YoMy O
He cnpobyBaTun?

LIPO (JIITIA-NOJIIMEPHI) AKYMYNATOPU

Lli akyMynsaTopu MaloTb HenepeBepLUeHM NOKa3HMK NUTOMOI (Ha 0gMHULIO
Macwu) eHepril, i HaBiTb 34aTHI BiAOaBaTU BEINKi CTPyMU po3psaay. Tak Lo B
MOAEenax 3 CUI0BOK €JIEKTPOYCTAHOBKOK UMM aKyMynsiTopaM MPaKTUYHO
HEMAaE NOKW afnibTEPHATUBMW.

KopoTKko nepepaxyeMo OCHOBHI npaBuna ekcnnyartauii LiPo akymynartopis,
HaZaumn HMXKYe OOKNAAHI NOSICHEHHSA NPUYUH TOMY, XTO UM LLiKaBUTbCS.

Mig yac npouecy 3apsgkum LiPo BuMKoOpucTOBYMTE nuwe cneuianbHUK
3apsagHun npucTpin ana LiPo. 3apsag)xanTte nuwe nig HarnsgoMm.

Y pa3i AKorocb BHYTPiLWHbOIr0 NOLWKOAXKEHHS Nif Yac 3apsaKM MoXe cTaTucs
CaMo3aMMaHHsA Ta noxkexa — doTtorpadil 3ropinux nig 4yac 3apagKaHHs
LiPo akymynsaTopiB MallMH MOXHa 3HaWTU B iHTepHeTi. 3apagxXauTte
AKYMYNSTOPU, NOKNABLUM IX HA HEFOPHOYY NOBEPXHIO.

Hikonn He 3apsamxante akymynatop 6e3 6anaHcMpy — nNpUCTpOlO, LWLO
KOHTPOJIIOE | BUPIBHIOE HANPYIM Ha KOXKHIiN «OaHLi» B NOCNiA0BHO 3'€QHaHIN
6aTapel. Ana npuctpois Tuny iMax B6, G.T.Power Aé i nogi6bHnx oo HKX, WO
MatoTb BOyaoBaHMM 6anaHcup i BUDip MeToaiB 3apsaay, 3aBXAn Bubupante
pexxum Balance Charge 3aMictb npocto LiPo Charge. OcTaHHin pexxum He
©anaHCcye Ta He KOHTPOJIHE KOXKHY 3 DaHOK.
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[na 3apagky BMKOpPUCTOBYNTE CTPyM He 6Ginbwe 1C, AKWO BM Ha noni, i
6nun3bko 0.5-0.7C B Tabopi — NoBiNbHiWe 3apaaXKaHHSA NPOLOBXUTb TEPMIH
cnyxbu akymynaTopa.

HopatkoBa iHdopmauia: peski HoBi Tunm OGatapen Tuny Hyperion
G3 ponyckatTb 3apsigKy ctpymamu go 5C. B uboMmy BMMmagKy MoXHa
peKoOMeHAyBaTK TaKy 3apsAKy y NonboBMX YMOBax, a Ha 6a3i 2 — 3C byne
[0CTaTHbO, Xxo4a 3apsaaka npu 1C He noripwuTb cuTyauito. Hamarantecsa He
[0BOANTU BaTaper 40 NOBHOMO PO3PAMAMXKEHHS, KpaLLe 3anmMwmnTn B HiM 10 —
20% eMHoOCTI Ta 3apsauMTH TI NOBTOPHO, HiXK «BOUTM» i 332 0AWH NONIT.

AKWO € MOXNMBICTb, HAMaranTeca BUKOPMCTOBYBaTM OaTapel 3 AeSKUM
3anacoMm no HOMiHaNbHOMY CTpPyMYy. Lle NpoooBXUTb TEPMIH IX CNYXKOW.

Ak BKaslyBanocsa Buwe, 06artapel LiPo ayxe KPUTUYHI OO0 pexumy
ekcnnayaTauii. Mpu ixHboMy 3apaai BukopuctosyeTbcs Meton CC-CV. TobTo
cnoyaTky 6aTapes 3apsAXKaeTbcs AesKUM ¢ikcoBaHMM cTpyMoM (constant
current — CC), npu uboMy Hanpyra Ha 6aHkax 6artapei 3pocTae. [icna
[OCSArHeHHs Hanpyru 4.20 BONbT Ha KOXKHiM BaHUi 6aTapes BxXe 3apsagXKeHa
npuénusHo Ha 95%, i 3apaaHUn NPUCTPIA nNepexoanTb Ao Apyroi ¢asm
anroputMmy 3apsay CV (constant voltage, nocTinHa Hanpyra).

Mpy UbOMY CTPYM MOCTYNOBO 3HMXYETbCS TaK, W06 Hanpyra Ha KOXHin
6aHui He nepeBuwmna 4.20 eonbT. Ll BenMYMHa BM3HAYAETHCA XIMIEH
LiPo 6artapei. lMepeBuweHHs 1i gonycTMMo He 6inblue, Hixk 0o 4.25 BonbT,
a DOCAArHeHHA 3HauveHHs 4.30 i Buwe MoOXXe NpM3BECTM A0 BUOYXOBOro
CaMO3aMMaHHH.

®a3zow 3apaay CVy nonboBux ymMoBax MOXHa 3HEXTYBATW: BOHa A04AE TULLE
ocTaHHi 5% €eMHocCTI, ane 3aMMae Bi4 TPETUHM A0 MONOBMHU 3arasbHOro
yacy 3apsagy npwv 3apsai ctpymom 1C.

ToMy MOXXHA NPUNUHATY 3apsAA NICNS AOCATHEHHS 6aTape€eto MaKCMManbHOMo
3HAYEHHS Hanpyru, 3aoLamkyym yac.

Mpun po3psp)KeHHi B npoueci ekcniyaTauil HEenpuMNyCcTUMO 3HUNKEHHS
HaNpPYry Ha KOXHin i3 6aHOK HMXK4Ye 3 BoNbT. [loCcTaTHLO OAMH pa3 NocaguTu
LiPo 6aTapeto oo 2.5 BonbT Ha BaHKy, i 11 MOXHa byae BUKMHYTW. [licns Takoro
po3psaXKeHHa baTapes MoXe «34yTUCS», BOHA BTpa4vae bifiblue NONOBUHMU
€MHOCTI i NnepecTae BigAaBaTU HOMiHaNbHUIM CTPYM po3psay, abo NpocTo He
3apAmXKaeTbes. [1poTAroM KOpoTKOro Yacy 6atapes BTpa4yae EMHICTb Manxe
MOBHICTHO.
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3BigcK cTae 3po3yminuM, wWwo npobnema ekcnnyatauil LiPo nonsarae B
TOMYy, WO Npu 3apsgui HeoOXigHO KOHTPONIOBATU HAMPyry Ha KOXHin i3
6aHOK, Wob He BMBECTU 11 3 nafy, @ NPY HACTYNHIN po3psaaLUi CTEXUTH, WoO
aKyMYNSTOP PO3PSAXKABCA HE HMXKYEe 33 AONYCTUMUMN MiHIMYM. 3BUYANHUI
3apsALHUNA NPUCTPIN MOXKEe KOHTPOJTOBATM Hanpyry Ha 6aTtapei B LisioMy, ane
Npv BEJIMKOMY PO3KMAAHHI Hanpyrn Ha 6aHKax LiIKOM MOXXJIMBUM BapiaHT,
KOJIM Ha OAHIM 3 Hux we 4.05V, a Ha gpyrin Bxe 4.30V. 3apagka 6auntb
nuwe cymapHi 8.35V i npopoBxye 3apag)kaTtn 6atapeto oo 8.40V (4.20*2).
Mpu uboMy Hanpyra Ha ppyrin 6aHui nepesuwye 4.30V, wo 3 BenukKow
MMOBIpHICTIO Npu3BoAUTb [0 cnanaxy. lpu po3psagui HeszbanaHcoBaHO!
baTapel ua npobnema 3paTHa NPM3BECTM [0 Nepepo3psay OKPeMo B3ATOl
OaHKM He3BaXkawuyuM Ha Te, WO CyMapHa Hanpyra uwe Buwe, Hix 3V,
NMOMHOXEHi Ha KiNbKiCcTb 6aHOK.

[ns BUpilWeHHNA Liel Npob6ieMn BUKOPUCTOBYETLCS CNeLianbHUN NPUCTPIN,
AKUN Ha3nBAETbCS BanaHcupoM. Y npoueci 3apsigy BiH CTEXMUTb 3@ HaNpyrow
Ha KOXHiM i3 6aHOK i BUPIBHIOE X Mix cobot. lNpn uboMy 3apsgHUin
NPUCTPIM BUMUKAE 3apsag BYACHO, HE BUBOASAYM aKymynsaTop i3 nagy. MNpu
po3psioXKeHHi 36anaHcoBaHol 6aTapel BCi HaHKM TaKOX po3psaaXalTbCs
BiNbl-MeHW PIiBHOMIPHO, i MPX 3HMXEHHI cyMmapHol Hanpyrn go 3V Ha
0aHKy NOBMHHO cnpauloBaTU BiACiKaHHS perynaTtopa, wWob 3anobirtu
Buxony 6atapel 3 nagy. barato cy4acHux 3apsgHUX NPUCTPOIB BXe MalOTb
BOynoBaHUM 6anaHcup, AKMM 0060B'A3KOBO CNif KopuctyBaTucsa. [Ins uboro,
KpiM CcMNoOBOro Kabentw, NiaKA4YalTb OKpeMUn BanaHcyBaNbHUN PO3'EM
6aTapel, i BUbMpatoTb BiANOBIAHUI pexum 3apsagy. [Ans npuctpois, AKi He
MalTb BOyfoBaHoOro 6anaHcupa, HeobxigHO NpmMA6aTN OKPEMUI 30BHILLHIN
6anaHCMPHMIN NPUCTPIN.

Ctpym 3apsgy LiPo noBuHeH nepeBuwyBatn 0.1 eMHOCTi aKkymynsTtopa,
TO6TO MaKCcMManbHUM CTPYM 3apaay gopisHioe 1C. Hanpuknag, ansa 3apsay
aKkymynsaTtopa emHicTio 2200 MAT cTpyM 3apsay He NOBMHEH NepeBuLLyBaTH
2.2 A.Y Tor e 4yac He cnip CTaBUTU CTPYM 3apsagy MmeHwe, Hixk 0.5C. Y gesakux
3apagHux npuctposax (Duratrax ICE) cToiTh TaiiMep, WO He BigKIOYaETbCS,
Ha 3apsag LiPo akymynatopie Ha 3 roguHu. lMocTaBuBWKM ManeHbKUin
CTPYM, 3apsSiAHMMA NPUCTPIA MOXXEe He MOBHICTIO 3apsguMTyM akymynaTop, a
BigKNOUNTMCA NO TarMmepy. € 3apspHi NpUCTPOI, SKi MaloTb BNAWITOBAHUN
TanMep, ane HeMae CeHCy B MOro 3acTocyBaHHI ansa 3apsgy LiPo.
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MpuMycoBo po3pagKatnm abo UMKNOBATU NITIEBUA aKYMYNsSTOp HeMae
CEeHCY, OCKiNbKM Ui baTapel He MawTb edekTy nam'aTi i 36epiraoTbcs B
3apagyKeHoMy cTaHi (Hanbinbll onTUManbHUA pexuMm 3b6epiraHHa — 60%
3apsay). CTpyM po3psaay akyMynstopa Moxke 6yTu 6yab-aKuM, asie He Binblue
MOro HOMiHanNy, BKA3aHOro Ha eTUKeTUi, @ TAaKOX B OAMHULSX BEJINYUHU
emHocrTi C.

Hanpuknag, 20C Ha akymynaTtopi 1000 MAY o03Hayae, WO MaKCUManbHUN
b6e3nepepBHMI cTpyM po3paay popisHioe 20 * 1000 = 20000 mA = 20 A.
Cnip 3a3HaYnTK, WO SKLLO HE BUKOPUCTOBYBATU aKYMYNIAITOP HA MEXi NOro
MOXJINBOCTEN, BiH NpoXunBee HabaraTo binbwe unknie. CkaxkiMo, o 0aHOro
3 ¢ipmoBux poporux LiPo 3 HoMiHanbHMM cTpyMom 30C HaBogAaTbCS TaKi
TUNOBI AaHi: Npu 3apaai Ta po3paai ctpymamun 1C BupobHUK rapaHtye 500
LUMKniB 6e3 icToTHOI BTpaTu eMHOCTI. [Tpun 3apaai ctpymom 1C, ane po3pagi
MaKkcuMmanbHuUM gonyctuMmnm ctpymoM 30C KinbKicTb LMKNIB CKNage BCbOro
50 (enapge B 10 pasis). Lle nae rapHuit npuknag Toro, YoMy 6a<aHo MaTu
3anac cTpyMy 6aTtapel npu nigbopi cnioBol yCTaHOBKMN.

Y npoueci 3apsiaku abo po3paaKku He A0NYyCKanTe HarpiBaHHS akyMynatopa
noHag 60 °C. Micue, B AKe BCTAHOBJIEHO aKyMyNsTOp Ha Mopaeni, Mae
MaTu pobpy BeHTUNAUIO | NOBMHHO fobpe npogyBaTtucs. He 3aroprante
aKyMynaTop y TennoisonAauinHi Matepianu (moponoH, nmiHonnact). AKuwo
TaK CTanocs, WO aKyMynsATop HarpiBcs, gante MOMYy OXOJIOHYTU nepeg
BMKOPUCTaHHAM (3apaaKoto abo po3psaaKoto).

NMPAKTUYHI NOPAAU 3
L1040 OCHOBHUX TUMIB BATAPEW: NIMH, NICD

Crpym 3apsgy:Big 0.3C no 0.5C, ne C—eMHicTb akyMynsiTopa B aMnep-rognHax.
3a ymMoBM [oBporo oXono4XKeHHs Ta KOHTposo TeMnepatypyu — go 1C.

3a YMOBM XOpPOLLOro OXOJI0OXKEHHS Ta KOHTposto TemnepaTtypu — o 1C.
Crpym po3psaay: Big 0.3C go 0.1A (wo MeHwWwe, To Kpalle, ajie gosLue).

MiniManbHa Hanpyra npu po3psagi Bu3HauvaeTbca ak U = 1.25 * (N-1)
abo B po3paxyHKy Ha KoxHy 6aHky U =1.25* (N-1) / N.
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Mpuknap ans 6atapei NiMh 1500 MAr 8 6aHok (nepeaaBay Spektrum DX7):
1.  Crpym 3apsany 0.5-0.8 A;
2. Crtpym po3psagy npv umknoBaHHi 0.1-0.4A (MeHwe — Kpalue);

3. MiHiManbHa Hanpyra Ha 6aTapel 8.8 BonbT ab6o 1.1 BonbT/6aHKy.

NMPAKTUYHI NOPAAM LLOAO LIPO

Ctpym 3apsay: 0.5-1C (MeHwe — Kpawye).

CTpyM po3psigy: UMKIYBaHHSA He NOTPiOHO, ane B UiIOMYy He BULLE Bif
HOMiHaNbHOIO, BUPAXXeHoro B oanHnusax eMHocTi C.

MiHiManbHa Hanpyra: 3 BONbTU Ha GaHKy.
Mpuknag ansa 6atapeil LiPo 2200 20C 11.18.:
1. Crtpym 3apsay 1.1-2.2 A;

2. CtpyM po3psiay: 0o 44A;

3. MiHiManbHa Hanpyra Ha 6artapel: 9 BonbT (ane He MeHLwwe 3 BOJIbT Ha
KOXHil i3 6aHOK).

OBCJ/TYFOBYBAHHS !-IA3EMHO'I' CTAHUII,
POBOTA 3 OMEPAL|IMHOK CUCTEMOHO, IHTEPHET, AHTUBIPYC

HaseMHa cTtaHuia gna BIJIA € komn'toTepoM, OO0 SAKOro NigKAYaETbCA
aHTeHHMI bnok. BcepepuHi aHTeHHOro 6/10Ky, K NPaBW0, BCTAHOBJIEHO
IXXepeno XueneHHs (akymynatopHa 6aTapes), ake HeobxigHO nepioAnYHO
3apsamKaTu Ta ornsgaTu.

LLlo cTocyeTbCs aHTEHHOro nNons — BCe, WO HeobXigHO, Le CTeXWUTU 3a
reoMeTpicto (He AomyckaTy MOrHYTOCTI) i MepioAWMYHO ycyBaTM Hacnigku
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HeaKypaTHOro TPaHCNOPTYBaHHSA. Tpoxu QoKNagHiWe ONUWEMO B33aEMUHMU
eKina)<y 3 KoMn'toTepPOM Ha3eMHOI CTaHUIl. AK npaBuo, y CKNagi KOMMNaeKcy
€ HoyTOYK, iHOAi ABa, i3 BCTAaHOBMIEHOW onepauinHoto cuctemoto Tuny Win-
dows. OnucyBaTM TOHKOLL Ta HAHCU PobOOTU 3 HEw TYT HEMAE CEHCY,
3YNMUHMMOCS NULIE Ha TUX MOXIMBUX nNpobnemax, sKi 3aCTOCOBYHOTbLCS Y
po6oTi unx MKy noni sk HazeMHa cTaHuis.

[Ona oHoBneHHs cuctemm 3pobuMo Ginbw petanbHum onuc: Windows
iHOOi HaMaraeTbCA BCTaHOBUTU OHOBJIEHHA B cCaMUW HenigxoOdLllMh yac.
Hanpuknag,iHoginiguyacnoneoty bIJ1AcncremMmaHaMaraeTbCsa NponoHyBaTH
nepe3aBaHTAXXUTUCb O/ BCTAHOBNIEHHS OHOBMEHb, @ TO W MNpPOCTO
nepeBaHTaAXYETbCA 6€3 nonepeaykeHHs, i NOYMHAE TX BCTAHOB/OBATK caMa.
ToMy Ha KOXXHOMY BeYipHbOMY Ornsifi TEXHIKU He NoJiHynTecs nepeBipnTu
CTaH OHOBJEHb, W06 He 6yno HecnoAiBaHOK Nig Yac nonboTiB. [epeBipsanTe
BCTAHOBJIEHUM aHTMBIPYC, aKTyalbHiCTb BipyCHMX 6a3 Ta nepesipanTe
CUCTEMY HA YMUCTOTYy. BigKNOUMBLLM OHOBIEHHSA MOBHICTIO, BU BUKOUUTE
npobsiemMy nepesaBaHTaXeHb 3 BUHN CUCTEMWU OHOBJIEHHS, ane BigKpUETE
NOTEHUiMHY AOipKy B 6e3neui onepauinHoi cuctemMu. MOBHICTIO BUKTIOYNTY
CNiSIKYBaHHSA 3 Yy>XKMMW HOCiAMM iHbDOpMaLil BAM HaBpPAA YM BAACTLCS, TOMY
HaMaranTecs yTpuMyBaTh onepaLinHy CUCTEMY B aKTyasibHOMY cTaHi. 3 Linux
i noQibHMMKM onepauinHMMKM cMcTeMaMm NpobeM MeHLLe, MPAKTUYHO HEMAE
30BCiM, ane Taki CMCTEMU BUKOPUCTOBYIOTLCS Y MOOANHOKUX BUMAAKaX.

BUXIOHI

BuxiogHuM B aBiauil BBaXKaeTbCcsA OyOob-aKUMA OeHb, KOWM HEMaE norogu ons
nonboTiB. BNMKOPMUCTOBYETLCSA TakMW OeHb ONS MOLWYKY HOBUX MOJSIbOTHUX
ManOaHuYMKIB, iIHTENEeKTyanbHOI po3BigkM oM. n. 1.3 3 1 yacTUHW, PEMOHTY
Ta 06CNyroByBaHHS TEXHIKW. Ane pPaHKOBMW Ta BeYipHiM ornag TexHiYHoro
ctany BIJIA npoBoasiTbcs 3aBXOuM Y NOBHOMY 06cs3i. Y BUXigHMI 3a3BU4Yam
paHkoBuK ornag koMmnnekcy BINJ1A ans poni «TexHik» Ta «NiNoT» NepepocTaE B
nAaHoBi po60T 3 06C/TYroBYBaHHS Ta PEMOHTY Ta 3aKiHYYETLCS [0 BEYiPHLOIO
ornagy. Cnig MakcuManbHO epeKTUBHO BMKOPUCTOBYBATM HENbOTHI AHi, W06
He NPOMNYCKaTX MOXJIMBI JIbOTHI 3 TEXHIYHUX MPUYUH.
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1.17 3BEPIFTAHHA TEXHIKU
36epiratoTb KOMMNIEKCKU 3a npaBuiamm 36epiraHHsA NoOyTOBOT €NEKTPOHIKMK:
Yy CYXOMYy MPOXOS0OAHOMY Micui, Y po3ibpaHoMy cTaHi, nogani Big MMM,
NEerko3amMmcTMX pPeyvYoBMH Ta CUNbHUX  ENIeKTPOMAarHiTHMX nonie
(TpaHcdopmaTopu, enektpoMoTtopu Towpo). [loTpibHO BpaxoByBaTH, LLO
CWUJIbHI Nepenagu TemnepaTypy NPUBOAATbL 0O BUAINEHHS BOJIOTW, Y TOMY
4yuncni Ha eneKkTpoHiui BIJ1A.

1.18 TPAHCNOPTYBAHHA

TA OBJIAOAHAHHA AN14 TPAHCMOPTYBAHHSA

MNepeBo3nTtu komnnekc BINJ1A HanonernMBo peKOMeHAYETLCA Y CneLianbHin
Tapi Ta y cneuianbHo o6sagHaHOMY [N LbOro TPAHCMOPTHOMY 3acobi.
Yepes BigCyTHICTb TPAHCNOPTHOO 3acoby, Ha NOMISX, @ TAKOX HA HEBEJIUKIN
BiACTaHI Big NiHil po3MeXyBaHHS KOMMJIEKC TPAHCMNOPTYETbCSA B pPyKax
eKinaxy. 4Yepe3 HenpaBusbHe TPAHCMOPTYBAHHSA KOMMEKC BUXOANUTL 3 Naay
WBKUALLE, HIXK Y npoueci ekcnnyaTauil. [lig Yyac pyxy Ha CTapTOBM ManaaHuYmK
ONs NONbOTIB | 3 HbOr0, KOMMJIEKC NepeB03sTb B PyKax ANS 3MEHLUEHHS
yacy nepebyBaHHS B Hebe3neyYHin 30Hi Ta 3anobiraHHSA NOWKOOXKEHHAM Nif
Yyac pyxy noraHumu goporamu. [ly>ke Ba*knmBo, WoO ekinaxk BignpautoBas
aANropuTM 3aBaHTa)XXeHHS/ PO3BAHTAXXEHHS KOMMEKCY Y TPaHCMOPTHUMN
3acib Ta NopsiAOK NOCAAKM CaMOro ekKinaxy.

PekoMeHOyeETbCS [OTPUMYBATUCS OLHOMO i TOFO XX anropuTMy nocagku/
3aBAHTAXXEHHS | TPAHCNOPTYBATW BCi YaCTUHWM KOMMJIEKCY, NOKMaBWM IX
O[HAaKOBO, LW00 3MEHLWNTM MMOBIPHICTb BTPaTU abo MOLIKOAXKEHHSA Oyab-
KOl YaCTUHMN.

TpaHcnopTHUK 3acib6 B igeani NOBMHEH BMIWATU KOMMNEKC y 6oMoBOMYy
CTaHi, W06 [03BONATM EKCTPEHY eBaKyaLlito KoMneKcy. 30BHi BiH MaE byTun
HEeNnpPUMITHUM, 6e3 Byab-AKMX HAanNUCiB, KPOHLWTENHIB Nifg aHTeHy abo caMux
aHTeHHUX 6n10KiB. B ineani TakmMn TpaHCNOPTHUI 3acib noTpibHO o6agHaTH
CTALIOHApPHMMK KodpaMu Ons TPAHCMOPTYBAHHS KOMMJEKCY Ha Oaneky
BiAcTaHb i 36epiraHHsa 3IMM.
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Y uboMy po3A4iNi ONUCaHi NPaKTUYHI peKoMeHAauil, BCi TBEPOXKEHHS TYT €
HaCNIAKOM HAaKOMMYEHOro 4OCBiAy.

OTxe, e komnnekc BINJIA, € ekinak, AKUN BMI€ LLen KOMMNJIEKC eKCNyaTyBaTMy.
3 4oro » po3no4yatu poboty?

BUEBIP CTAPTOBUX MAMOAHYNKIB

2.1

Hannepwe, wo pobutb ekinax, npmbyBlN Ha Micue cny>xbu, — BU3HAYaE
OCHOBHIi HanpsiMu, 3a SKMMUK HeobxigHo Oyge niTaTh. 3HawuKM Ue, eKinaxk
MOYMHAE NOLWYK ManOgaH4YuMKiB OS89 PO3MilleHHS HaseMHol cTaHuil Ta/
abo 3nboTy/nocapgku. 3anexHo Big poboyoi AanbHocTi Komnnekcy BIJ1A
BUOMpaloTb BigOaneHHs NiHil po3MerkyBaHHA. 3a3Buyan ue 6nmsbko 10%
Bif, AaNbHOCTI, ane penbed rpae BUpiIaNbHY ponb y BUOOpi ManMaaH4ymka.
Buxopsum 3 poceigy HeobxiaHO BMBMPATM MaNAaHUYMK Ha BUCOUMHI.

LLlo Buwwe Oyne BCTaHOBNEHA Ha3eMHa CTaHUis, To Aani 6yoe pagioropMsoHT
i 6inbwe Micus pna MaHeBpy. TakoX HeobxigHO BpaxoByBaTW PO3TalLyBaHHS
OMOPHUX MNYHKTIB No obuaBa OOKM NiHil po3mexyBaHHsa. [lpautoBatn
no6am3y CBOro0 OMOPHWKA PEKOMEHAYETLCA HAa NEBHOMY BiaOaNeHHi, Wwo6
He HapaXkaTu CBiM OMOPHUK HA PU3NK OOCTPiINY Yy pasi po3KpUTTS Micus
BalLol poboTU NPOTUBHUKOM. Ane He MAiTb AyXKe Oaneko, wob MoxHa byno
3anpocutn gonomory abo 3aixatm ans 3apsaku AKB, abo obpobku paHux.
MpautoBatv B ymMOBax NpsAMOl BUAMMOCTI 3 OMOPHOMO NMYHKTY CYNpPOTUBHUKA
He PEKOMEeHAYETbCS. TakoXX HeoOXiAHO NepeBipATU MaWAaHUYMK Ta Micus
NOTEHLiNHMX 3acigok binga ManaaH4YmKiB Ha HasBHiCTb MB3 abo anBepcinHux
rpyn wopasy nepeg no4yaTkom poboTu.

He 3arBoto byae npakTMKa BUKOPUCTAHHS CUTHANbHUX 3arOpOAKEHb FPYMoto
6e3nekn. Hanonernneo peKOMeHAYETbCA BCTAHOBUTU KOHTAKT 3 HANBAMXKUNMM
OMOPHMMMU NYHKTaMK Os OTPUMaHHS iHpopMauii (ame. n. 1.3 i3 1 yacTuHuK, gaKa
Oy[ie KOpUCHa ANA YTOYHEHHS Linen i 3aBaaHb NonboTiB).
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2.2

LiJ1I TA 3ABOAHHSA,
MOCTAHOBKA MOJ1IbOTHOIo 3ABAOAHHSA

Byaob-aknn nonit Mae 6ytM cnnaHoBaHMW. CNOHTAHHMWA MNONIT BXEe €
nepeoyMoBOK [0 NbOTHOI nogil. Ons 6yab-AKOro nonboTy NOTPIOHI wini,
3aBOaHHSA Ta NJaH, y AKOMY 0064YNCNIOTLCSA 0OMeXXeHHs, noB'a3aHi 3 TTX,
norogow, ymMmoBaMu towo. HaBiTb, AKWO BWM NiTAaETE y HABYaNbHUX LiNsX.
[na HaBYaNbHOro NOABLOTY NJAH NONBLOTY BUTNALAE TaK.

3aBOaHHSA — NOKpaLWMTX HaBUYKKM ynpaeniHHaA BIJIA.

Lini: 1 — 6e3ne4yHo 3neTiTn, 2 — 3pobUTU BNEBHEHMW NPaBUKA PO3BOPOT,
3 — nponeTiTn no npsMmin, 4 — 3pobUTN BNEBHEHWUI NiBUA PO3BOPOT, 5 —
NpoNeTiTM No NpsIMiNn, 6 — BUKOHATX BMNEBHEHWUI 3axig Ha nocagky 1a 7 —
6e3ne4yHo NPU3EeMINUTUCS.

O6MexkeHHs (po3nuweMo npaBuna MigpaxyHKy HUX4Ye) — OOCTYMHUI Yac
y noBiTpi 40 XBMNMH 3 ypaxyBaHHAM TeMnepaTypu Ta CUnu BITPY, NpoTuail
PEB He nepeabavaeTbcs, NONIT NPOBOAUMO Y MO 30pY.

TyT MM NOYMHAEMO PO3YMITH, WO POOUTMMEMO, SIK | HABILLO.

BonoBun BUNIT MaE pewo iHWIi 3aBAaHHA Ta Wini, ane ToOYHO He ByBa€ Ha
KWTanNT «NoNeTUuMo Kyaucb TyAu, panToM LWOCb TaM 3Hanpemo». HaBiTb,
AKLLO0 Y HAaC HEMAE XOAHMX JaHuX, wo 36upatotecs B n. 1.3 1-1 YacTuHKU, MK
NAaHYEMO MONIT Y MMOBIPHY TOUKY 3HAaX0AXKEHHS CYyNnpoTUBHMKA (eMMipnyHO
abo3aTonorpadiyHMMu NepeayMoBaMu), B3O0BXK Bi3yasiIbHUX OPIEHTUPIB, AKi
MOXYTb CTaTW HaM y Harogi ons Haeirauil. MoTpibHO HamaraTucs nnaHyBaTu
BWUNIT, CKNagaTu MapLlpyT Ta obpaxoByBaTn 06MeXeHHSA 3aBYaACHO, KijllbKa
pa3iB NepeBipATU AANbHOCTI, BUCOTU Ta MapwpyT. TiNbKW CniaHyBaBLWMK
CBOI Ail, MM NOYNHAEMO MONIT.

2.3

MOYATOK | KIHELLb MOJ1bOTIB,
PO3BIP MNOJ1bOTIB, XXYPHAJ1
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Hagd CBOIMW OMOPHMMM MYHKTaMX He 3alnBUM byae noTanm nonepenuTy ix.
NMonboTK BBaXKaTbCA 3aKiHYEHUMU MNicNA NpoBeAeHHs po36opy NoNbOTIB
Ta 3anoBHEHHS OOPTOBOro XXypHany Ta *ypHany obniky AKB. Ha po36opi
NONMbOTIB €eKinaxeM o06roBoplTLCA AeTani BWbLOTY, 3a3Ha4yalTbCs
Henoniky Ta 3MiHW, TO6TO NPOBOAUTLCSA NOBHMUIW aHanis.

PobnatbCcs BMCHOBKWM SIK WOA0 TeXHiIKW, TaK i WoAo Ain ekinaxy. Yci
XapaKTepHi AeTani BHOCATbCA A0 60pToBOro »ypHany. boptoBuin xypHan
BINJ1A He € 3BiITHUM OOKYMEHTOM. BiH NOKNMKaHMI Hacamnepen 0ONOMOITH
CaMOMYy eKinaXXy KOHTPOJIBATU TEeXHIYHWM CTaH KOMMJEKCY, CTEXUTU
3a 3MiHaMu, Wo BiAOyBalTLCS, | BECTU 001K pecypcy TexHiku. AHani3 Ta
po3wndpoBKa npmBeseHoro ¢oTo Ta BigeomaTtepiany no po3bopy nonboTiB
He BiJHOCUTbCS.

NMPUKNAL BOPTXYPHAJTY

Yac

Ne 3/n Ne BMJT1A Oata -
y noBiTpi

BipctaHb Mogpii MpuMmiTkn

XopcTka 8 cynyTHuKIB,
nocapnka, BiTep 4 M\c,
3aMiHa 3aNULWoK
rBUHTA 6artapei 30%

1 521 15.09 45 xB 40 kM

Ons po3yMiHHA cuTyauil 3 AKB peKoMeHOYeETbCS BECTU XKypHan ob6niky,
Oe KOXHa 0Oartapes nignucaHa, MNo HiW 3pO3yMiN0 KiNbKIiCTb UWKNIB
HanpauloBaHHA Ta npubnusHa cuTyauis 3 pecypcom. Hanpuknag, €
3aBOaHHSA: NPOBECTU aepopo3BiAKY B340BX POKAgHOI OOPOrn y rnvMbuHi
TepuTopil cynpoTuBHWKA. JleTiTM paneko i [oBro, HeobxigHO BMOpaTw
HanKkpawy 6aTapeto 3 HassBHUX. AK BU3HA4YUTU Hamkpawy? Hankpauwioto
Oyne Ta, WO 33 iHWKNX PiBHUX 3apsaa)anacs piglwe i piBHiwe.

NPUKNAL XYPHAJTY BEATAPEN

P .
Ne Ne 6ar Hata MMM MpumMiTka
3apagKku

3BuYaniHMn CnpautoBaHHA NOBEPHEHHS NPU HU3bKIN Hanpya3i

1 2 15.09 .
1C y nonepeaHbOMY MoJbOTi
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2.4

BU3HAYEHHS TEXHIYHUX MOXXJIMBOCTEN TA OBMEXXEHb

Ha panbHicTb Ta 4ac nonboTy BnaAvMBae 6e3niy ¢aktopiB: Temnepatypa,
cuna BiTpY, BONOTICTb, TeXHIYHUM cTaH BINJIA. Ak BUXigHi AaHi MOXHa B3STH
OaHI WOA0 AaNbHOCTI Ta pagiycy 3B'A3Ky y po3pobHMKa. PeanbHi aaHi iHoAi
MOXYTb 3HA4YHO BiAPI3HATUCS. AKLWO po3pobHNUKOM 3adeknapoBaHo 60 KM
npobir Ha baTapeil B WTUAb, TO Npu BiTPi 5 M/c BopTy noBeAeTbCSA NPONTH
BiNblWKMK WNAX BIGHOCHO NOBITPSA, HiX y wWTunb. MigTBEpANMO Le NPOCTOI0
MaTeMaTukow (ans «coepuuHoro BIMJIA y BakyyMi», TOMy WO B XUTTi BCe
TPOXU cKnagHiwe). BuxigHi aaHi, Hanpuknag taki: 6opt netuts 20 M/c, BiTep
aoMe 5 M/c. lanbHicTb, Ky HaM HeobOXxigHo noponaTtu, 48 KM 3a npsamMoto.
@aKTMYHO BiTEpP HaM 3aBa)KaTUMe fuWe MOJIOBMHY [OPOrv, BiANOBIOAHO
OinuMmo noro Ha 2. Buxoantb, wo 48 kM Mu nponetuMo 3a 2400 ceKkyHp
i3 BiTpOM 2.5 M/C, WO facTb HaM 3aMBuUx 6 KM Npobiry B NoBiTPi BiAHOCHO
3eMJi. 3aranbHmMi Npobir NPy BUKOHAHHI Y HAc CTaHOBUTUME 54 KM, a He 48
pPO3paxyHKOBUX. ¥ peanbHOMY XXUTTi Bce BiAOyBa€ETbCs Oewo iHakwe, Tak
SIK BiTEP HIKONM He AMe 3 OOHIE i TIEI X WBUAKICTIO, peasibHa AanbHICTb
nonboty BIJIA 3anexuTb Big noBiTpsiHoI weuakocti BIMJIA i T.4.

Ba)knueo po3yMiTi, WO 3 NOCUSIEHHSIM BITPY Kono MmoxknusocTten BIJIA
3BYXKYETbCSH, @ PO3YMIiHHSA, HAaCKINbKM CaMe, NPUX0OMUTb i3 HAKOMUYEHHAM
[ocBigy NonboTiB. [1/18 pO3yMiHHA peanbHMUX MOXK/TMBOCTEN CBOIr0 KOMMNEKCY
PEKOMEHAYETbCA NiTaTy 3a NPUHLMMNOM Bif NPOCTOro Ao cknagHoro. Micns
NOBEpPHEHHSN 3 NONbOTY, Ha po360pi, aHaNi3yBaTU NPONAEHUN WNAX, MOFOAHI
YMOBW, WBUAOKICTb Ta 3a/MLWOK baTapel. Tak npuinae po3yMiHHA peasibHUX
MOXXJIMBOCTEN CBOIO KOMMJIEKCY Y peasibHin 06CTaHOBL.

2.5

MPABWUJIA PO3PAXYHKY PE3EPBY AKYMYJIATOPA,
noropA, nopPA POKY

B aBToninoTi 3anporpaMoBaHo nopir cnpauboBYBaHHA gnsa cueHapito Fail-
safe3HanpyrmxmBneHHs B6OPTOBIN eNeKTPOMEpPEXKi, MPU YMOBI AOCATHEHHS
akoiblNJIABnkoHae komaHay RTLinonetute gogomy. LLlopa3sy npocagxysatu
b6aTtapelo OO0 TaKol Hanpyrm He BapToO, PEKOMEHAOYETbCH MOBepTaTucs 3
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10 — 15% 3anacy Hanpyru [JO nopora cnpauboByBaHHS. BBaxkaeTbcs, wWo
cy4dacHi LiPo AKB He uyTnuBi oo TeMnepaTypu HaBKONNLWHbLOTO noBiTps. Le
He 30BCiM TaK. [1pn MiHycoBMx TeMnepaTypax enekTpoxiMiyHi peakuii B AKb
NPOX0OASATb MOBINbHILLE, HiXXK NPY NOCOBUX, TUM CAaMUM BMNJIMBAKOYM HA CUNY
CTPyMy Bigaadi. EKcnepnMeHTM NOKasyoTh, WO BTPATA EMHOCTI NPU HU3bKUX
TeMnepaTypax Bce X Taku Mae Micue. Bearkaemo, wo koediuieHT BTpaT Ansa
Mopo3iB — po 20% 3anexHo Big Temnepatypu. Y 6yab-sKOMYy BUNALKy
HeobXigHO Po3yMiTu, Wo npun TeMnepaTtypi HUXK4Ye 0 eMHiICTb 6aTapel MeHwWwa,
a HACKiNbKM MeHLWa — HeobXigHO yTOYHIOBATM A0CNIAHNLBKUM LUSIXOM.

PO3BIAYBAJIbHUW BUSTIT (AEPODOTO3MOMKA)

2.6

99% BWNLOTIB Yy NIQPO34INN aepopo3BiAKM BiAOYBAETLCAS BRacHe 3
METOK aepopo3Bigku. lNpaBuna Ta NPUNOMKU NPOBELEHHS AepPOPO3BIAKMK
cnig 3HaTU J0CKOHaNbHO. MMoTpiBHO 3HATKM panoH NOMAbLOTIB, NonepeaHbo
BUBYMBLLM MOr0 HAa KapTi, i NPUGN3HO YSBNSATH, A€ WYKATU CYNPOTUBHUKA
i MPUNYCKATK, SKOro caMe CyNpPOTMBHMKA Cif WYyKaTW. ICHYe NOMUNKOBA
OYMKa, LLL0 aepop0o3BifKa LWWYyKae TEXHIKY, No3unuil Ta uBy cuny. Lle He 30BCiM
TaK. Aepopo3BiKa LWYKAE CNigun Ta TiHi. A TexHiKa Ta No3uLii 3HaXxoaaTbCS
caMi, 3a cfligaMu Ta TIHAMU, AKi BOHU 3a/MLWLa0Th.

NPABWJIA NOLUYKY LIINEN

2.7

MpaMa aHanoria aepopo3Bigkn — pubanka. MoXHa sK 3aBrogHo O0Bro
LWyKaTu pnby TaM, ae 1l HeMae i Tak i He 3HanTKU. MoXXHa BUNagKoBo cninMaTym
LLOCb. A MOXXHa N0BUTK pUBby LiNecnpssMOBaHO, 3HaOUK, K | Ae BOHA XXuee,
[0e Xap4yyeTbCA Ta K NepecyBaETbCA.

3a npsAMoO0 aHanorielo O6yayeEMO CBOK KapTUHKY i ONA aepopo3BigKMW.
MpoTMBHUK XMBe Ha Ba3zax Ta ONOPHUX MYHKTaX, XapyyeTbCA Big CKNagis,
a nepecyBaETbCs goporamu. BignoeigHo, BiakpuewmM TonorpadidyHy KapTy,
a Haunkpauwe Google Earth, Mn moxkemo ysaBuTH, ge i Wwo NoTpidHO WyKaTw.
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basu 3HantTM HawunpocTtiwe. K npaBuno, ue TepuUTOpIa SKOrocb
npoMnignpUEMCTBA 3i CKNAACbKUMU NPUMILLEHHAMW Ta MangaHUYMKOM Ons
CTOAHKWM TexHikM abo 6a3a BiANOYMHKY, NiOHepCbKMK Tabip, caHaTopin,
WKona-iHTepHaT. Hacnpasgai, He Tak BXe 1 6araTo TepuTopin, NpUAATHUX
Onsa po3MiweHHs 6a3oBux TabopiB Ta 6a3 36epiraHHs.

Bnoknoctn WwyKaeMo Ha goporax, HedasneKko Bif HacesieHMX MYHKTIB, Ha
B'I34i Ta BUI34i, TYT BCE NPOCTO.

OnopHi NYHKTM 4acTO PO3TALLOBYHOTHCA HA OKONMUAX HACENIeHUX MYHKTIB
abo nepeBaXXHO Ha BUCOTAX, AKi MaloTb CTPATENiYHMN HANPAMOK.

3 oKoNMuAMM BinblI-MeHLW 3PO3yMifio, @ ONOPHI NYHKTWU y NOJi Ha BUCOTax
MU WYKAEMO 3a C/ligaMu.

2.8

cniaun

86

K ue He OMBHO, ane cnign — HaniHdopMaTMBHiWe Okepeno iHpopMauil.
3Bepxy nobpe BMOHO, WO cCaMe, SIK 4YacTo | AK AaBHO 134uN0 3eMaer abo
xoguno. Mo wupuHi Konii pobpe BUOHO TUN TEXHIKW, 3a KONbOPOM KOl
BWAHO, SIK 4YacTo i SIK JABHO TeXHiKa BMKOpMUCTOBYBanacsa. 3Bepxy gobpe
BWAHO BWUTOMNTAHI FPYHTOBI MAWOQHUYMKKU, AKi YTBOPHOKOTbLCA HA Micuax
po3BaHTa)XeHHsA 6oenpunaciB Ta NPoAoBoAbLCTBA. HaBiTb cxeMu Ta no3uuil
OXOPOHW, PO3MIilLLEHHS 3aCeKpeYeHUxX Micub MOXXHa Aobpe po3pi3HUTM No
NPOTONTAHMX CTEXKaX. AKLL0 BM BaynTe TEPUKOH, a Mif TEPUKOHOM A0CUTb
HaKaTaHa NnowaakKa 3i crigamMm po3BOPOTY TEXHIKM — BiTal, BU 3HAULWNK
NYHKT CNOCTepeXXeHHs. ApTunepincbki nosuuii BMAaawTb cebe cnigamu
XapaKTepHMX PO3BOPOTIB, cTapToBi MampgaHuynkm PC3B noMiTHi 3aBasku
NOMITHIN epo3il IpyHTY, BUNaneHoro cTpyMeHsMu rasie. Kpim toro, cnigm
TEXHIKW, WO NpAMYOTb NPSAMO 4Yepe3 Nojiga No NpsMin, 3pi3yydn KyT Mo
MWweHuUi, HaM MOXYTb PO3MOBICTM MPO Te, XTO IX 3anuwme. Micuesi, K
npaBuo, CBOIMK NONSAMM He 130aTb. AKWO BaunTte QOpPiXKKY NpaMo, nepes
BaMu, WUBMALLE 33 BCe, CNiAN perynsapHol apMmil CynpoTUBHUKA.



NMPABWJIA NOJ1bOTIB HAA LIJJTHO

Ins Toro wo6 Baw BINJIA nitae poBro i 6e3 npobneM, cnig nam’'aTaTu Kinbka
npaBui. 3aMMalyMCb 3MOMKOK LOPIr, HIKONW He NniTanTe Hapg OOpPOroo.
MponpiTb 0AHMM NPOXOAOM TPOXM niBiwe, iHWWM — Tpoxu npasiwe. o-
nepwe, BaC TaKMM YMHOM CKNapgHile BUSABUTW, No-Apyre, y Bac binblue
LWAHCIB 3p06UTU 3MOMKW apTUNEPINCbKMX MNO3ULINA, SIKi [OCUTb 4acTo
3HaxoaaTbca Henopanik goporu. Ocobnmeo yacTo IX pobnsaTb y noraHy
noroay.

JliTatoum Hag no3uuissMM CYNnPOTUBHMKAE, HE BaAPTO NiTaTu B340BX MO3ULIN,
3aBXAu npoxoabTe No3uuii Bnonepek. [1ns 3axonneHHs y Kagp BCix N03uMuin
pobiTb KinbKa npoxofaie. 3HiMatloum 6a30Bi Tabopn He BapTO KPYTUTUCS HaA
caMunm Tabopom, NPonAiTb CTOPOHOK. HaBiTb, SKLLO BAC NOMITATb, BPa3nTn
LiNb 3 BUCOKO KYTOBOK LUBMAOKICTIO Npo6neMaTtnyHo, a ¢baKT BUSBNIEHHS
cebe NpOTMBHMK MOXKe i He BU3HaTH, agxe BINJ1A nponwoB ocTopoHb. Hikonn
He pobiTb PO3BOPOTIB HaA CaMOK LN, HaBiTb Hexan nepenbdayyBaHoOM.
Bci npoxoan po6iTb No NpsiMiA, pO3BOPOT BUKOHYNTE 3[aNEKY.

Mpwn noBopoTi BINJIA 36inbwye 060p0oTM ABUTYHA, 3MIHIOETLCS TOHANBHICTb
pob0oTM OBUryHa, WO MNpuBepTae yeary, niaowuHa abo 6opt BINJIA moxe
BiOKMHYTM Bigb6NUCK, Lue OeMacKye. TakKoX BapTo PO3YyMiTWU, WO nig 4ac
po3BopoTy Kamepa BIJ1A, aKWwo BOoHa po3MiweHa CTauioHapHO, a He Ha
niggici, 6a4unTb He Te, Wo BN gymacete. BIJ1A Moxke ByTn B SIKOMYCb KPEHi,
nig 4ac 3MOMKM, LLO He [03BOJIMTb 3axXonuTu nnowy 6e3nocepenHbo Nig
HUM. PoTorpacdyroum 3eMto 3 AKUMOCb KPOKOM, HaMaramTecsi OTPMMYyBaTH
300pa)keHHs 3 HaKNagKoto, Wob MiHiMyM 1 pas uwinb BUMLIIA YiTKO.

B ineani noTpibHo no6aunTun Ty caMy Uinb 3 KilbKOX pakypcie. Ane pobnsum
3HIMKKM 3aHagToO 4acTo, BM 3axapalwyete Hakonuyyead BIJIA He pyxe
iHbopMaTMBHMMM KagpaMmu. Lle He oy»Ke KpUTUYHO came no cobi, ane ayxe
YCKNagHoe po3wmndpoBKy OTPUMaHOT iHbopmMaLuil.

BUBIP YACY 106U

3.1

Bubupatoum 4yac nonboTiB, eKina)k OPIEHTYETbCS Ha Kinbka ¢aKTopis.
MNepwun daktop — ue noropa. Moroga mae possonutn BIJIA pocsrtu
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HeobxigHOro pawnoHy, BignpaulBaTM MOro Ta noBepHyTMcsA. HactynHumn
daKTop, KN BNAMBAE Ha iHPOpMaATUBHICTL doTorpadii, — ue TiHb. TiHb,
Lo Nagae Big 00'eKTY, [,03BOJISIE 3PO3YMITH, WO came neped Bamu. JIloacbKke
CMPUNHATTA HANALWTOBAHEe Ha cTepeo306parkeHHs, ke noku wo ans brJ1A
HepocTynHe. TiHb HaAa€ 306paXKeHH BiAYYyTTA TPUBUMIPHOCTI, iHpopMauito,
fKa [03BONSE iAeHTMdiKyBaTU O06'€EKTM B TPUBMMIPHOMY MNpPOCTOPI.
CnocTepiratoymn 3a OOBXKMHOK TiHi, MOXXHa POOMTU BUCHOBKMW NMPO peasbHi
pO3Mipu HeobXxigHOro 06'eKkTa. 3HaUM OOBXKUHY TiHi BiGOMOro BXKe 00'€KTa,
(Hanpuknag, ineanbHa nigkaska — ctoen JIEM), MoXKHa nopaxyBaTu BUCOTY
iHWKX 06’ekTiB Ha poTorpadii. 3po3yMiTn, sKa € Hacnpasai rMMbuHa Konii,
MOXXHa nuwe nobaumBLln TiHb. [lesKi 006'eKTU BOAETbCA iAEHTUPIKYBATH
3aBASAKM TiHI B pi3HMKW Yac gobu. 3eiacn pobMMo BUCHOBOK, WO HaMaraTumcs
niTaTn «OeHHOMy» aepopoO3BiAHUKY NOTPIOHO TOAi, KONMW TiHI HambinbLwi.
AKLio, 3BiCHO, 4,O3BONUTL Noroaa.

3.2

YBIMKHEHHA TA BUMKHEHHA ®OTOOBJIAOHAHHA

TakoX He 3aMBUMM Oyde PO3yMiHHSA TOro, KOJM CamMe BapTO BMWUKATU
doToanapatypy. [Ana yHUKHeHHs nonagaHHa ¢oTorpadin HawmMx No3unuin
[0 pyK cynpoTtuBHuMKa (y pasi aBapii BMNJI1A 3a niHiclo $poHTY), BKIIOUYEHHS
¢doToanaparta nig 4ac BMAbOTY HeOBXigHO pobUTKU BXKe 3a NIHIE LOTUKY.
MuHynu gpy»Hi no3nuii — ¢oToanapaT yBiMKHyNnMU. Ha 3BOPOTHOMY LIsXy
doToanapat MOXKHa i He BUMUKATW, iHOAI iHPopMaLisa Npo Te, K BUrNaaae
CBOS No3uuis, byBae ay»xe KOPUCHOW Ans rocnogapis no3uuil. Mob6aunswm,
SIK BOHW BUrNAOawTb 3BeEpXy, rocrnogapi no3uuil po3ymitloTb, WO came
HeobXxigHO X0BaTK Bif, aepOPO3BiAKN NPOTUBHMKA.

3.3

OYULLEHHA BOPTOBOI0 HAKOMNYYBAYA

[ns BUKNOYEHHA BMNAAKIiB nonagaHHs Bawol po3BigiHGopMauil B pyKu
NPOTUBHMKA HeobXxigHO B3sTM c0b6i 3a NpaBMJIO 3aBXAW BUMAANATU GOTO i
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BigeoMaTepiann 3 60pPTOBOr0 HAaKOMM4YyBa4ya Micna TOro, K NepeHecnu
Ix cobi Ha Ha3eMHy cTaHUito. B igeani, 3BM4anHoO, He NPOCTO BMAOANATH, a
BUOANaTU 6e3 MOXJIMBOCTI BiAHOBJIEHHS!, ane ANS LbOro noTpibeH yac
ab60 KinbKa 3MiHHUX KapTOK naM’'sATi. TakoX He 3aMBUM Bype o4McTUTU nor
ABTOMINIOTA, OCKIJIbKM B HbOr0O 3anNMCYeTbCS iHPOPMALISA NPO KOXeH MONiT
Lboro 6opTy, TOYKM 3NbOTY Ta NOCAAKM, MApLWpyTK Towo. [pn nonagaHHi go
PYK NPOTUBHMKA TaKol iHpopMaLil MOXKINBI HENPUEMHOCTI. AK ue pobutun Ta
4YM MOXXHa — HeobXxigHO yTouHOBaTH y BUpoBbHMKa BIJ1A.
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BINJIA i3 BCTAHOBNEHUM TeMNJOBI3OPOM € AyXe e(PeKTUBHUM HiYHUM
aepopo3BigHukoM. Ane pns edekTuBHOI poboTM ekinaxy noTpibHa
afjanTauis oo HivHMx nonboTie. [leHHMN eKina)x 6e3 noceigy, WBMALLe 3a BCe,
NONETITM NPOCTO HE 3MOXe, TaKoX OyayTb CKNAAHOLWL i3 NPU3EMJSIEHHAM.
Ons npnsemneHHs nitaka notpi6bHi AHO — HagirauinHi BorHi Ha 6opTy, a
KonTepy 3HagobuTbcsA HiYHA KypcoBa Kamepa. [laneko He BcCi ekinaxi
MOXYTb MOCaAUTM NiTak, opieHTytoumnch no AHO.

4.1

NPABWJIA NOLUYKY LIINEN

Yac MakcumanbHo edekTuBHoOl pobotu pgns BIUJTIA 3 Tennosizopom
obMexxeHnn Habarato cunbHiwe, Hixk y BINJIA 3 doToanapatoM. Bea cnpasa
B TOMY, WO Micna 3axody COHUS 3eMHa MOBEPXHSA Ta NpeaMeTu Ha Hin
OCTUTralTb HEPIBHOMIPHO, ane JOCUTb WBMAKO. «bpoHs» y Tennogi3opi
CBITUTbCA NICNS 3axo4y COHUS SICKpaBille, HiXK 3eMns, a Nicas OCTUraHHSA
CTA€E TEMHILIOI, HIXK HAaBKONMUWHIN penbed. [ToBHE OCTUraHHS NPOXOAUTb
Yy MPOMiXKKY 671M3bKO 2-X FOAMH MAaKCMMyM (4ac CWUNIbHO 3aneXxuTb Bif
TeMnepaTtypu Ta norogHux ymoB). Cnigm Big nogen i TexHiku B TennoBi3opi
TEX BUAHO, ane He BeCb 4ac, a KiJibKa XBUJTUH.

4.2

NPABWJIA NOJILOTIB HAL, L1110

Mig4ac HIYHMX NONbOTIB OCHOBHUM AEMACKYHUYMM PAKTOPOM € 3BYK. Y HiYHUI
4yac, KoM 4acTo BITPY NPOCTO HEMAE, 3BYK MOLUMPIOETLCS HabaraTo Kpawye.
ToMmy Hap uinnto BapTo NiTaTu nNo npsamMin, 6e3 MaHeBpyBaHHA Ta Habopy
BUCOTW. Bci npaBuna noBeAiHKM NONbOTY Hapg, LWiNao BAEHb NiAX0AsATh | ons
HiYHMX NOJILOTIB.
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PO3BIAQYBAJIbHUIA BUNIT Y TEMHUI YAC LOBU

BUMAHIOBAHHS TA MCUXIYHUK BMNJINB HA OPT TA 3ACIOKU

4.3

BrJIA, 30Kkpema KonTepHOro Tuny, B igeani 3 TenJsoBi30OPOM 4yAoOBO
cnpaenaTbcs 3 nowykoM [Pl Ta rpyn, wo npoBoasATb po3BiaKy 60eM.
Ekina>k Takoro gpoHa po3TalOBYETbCA HAa OMOPHOMY MYHKTI, Nigxoan Ao
AKOro HeobxigHO nepernspaTtv, | 3a AOMNOMOroK TennaoBi3opa BUABISE
CYNnpOTMBHMKA. Y pasi 3acTocyBaHHS MPOTUMBHMKOM 3acobiB TennoBoro
MACKyBaHHSA MPaKTUKYETbCA cnoci6 BuMaHwBaHHA. CyTb MeToay nonsrae
B TOMY, W00 Ha BeJIMKIN WBUAOKOCTI, HA Big4aneHHI rpaHNYHOl AucTaHuil
YPaXKeHHSA CTpineubKoto 36poeto Big nepegdayvyBaHoOro Micusa po3tallyBaHHS
OPl pobutbcsa Kinbka npoxopnis. pyna, HaBiTb AKLWO He AeMacKye cebe,
3pO3yMi€, WO BOHA BMSIB/IEHA Ta nige. Y pasi BUABMEHHA TPynu MOXXMBeE
KopuryBaHHs BorHto AIC abo MiHOMeTa, siKi € Ha ONOPHOMY MYHKTI.

BE3MEKA

4.4

Mig yac poboTn 6e3nocepedHbO 3 ONOPHOro MYHKTY HeoOXigHO BXWBATU
004aTKoBMX 3axonie 6e3nekn. CToATU Ha NOBHWUI 3PIiCT HA NO3ULIAX — He
Hankpawmm Bmbip ninoTa.

Hanonernneo pekoMeHOYETLCSA BUKOPUCTAHHSA pajiopeniTepa Ta poboTa 3
yKpuTTA. TakKoX cnig naMm’'ataTyv Npo papio6esneKky Ta MOXIMBY NPOTUAIIO
CynpoTMBHUKaA B pagioedipi.
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3a BMHSAATKOM BapiaHTa BMKOPUCTaHHA KonTepa npotu APl BuniT Ha
KOpUryBaHHSA apTUNEPINCbKOro BOFHIO BUKOHYETLCS 33 BXXE PO3BigaHO0 Ta
nigTeepaXkeHoto uinnto. Lle pae MoXXnmeicTb po3paxyBaTu Yac nepebyBaHHSA
Haj WiNnao i NpaBMAbLHO CNJIaHyBaTW NONIT.

5.1

PAIIOBE3MNEKA

Migp, 4ac BWMKOHAHHA BWNLOTY HAa KOPUIyBaHHSA PEKOMEHAYETbCS
OOTpMMYyBaTUCh 004aTKOBMX 3ax0A4iB pafniobesnekn. € ceHc neTitv go uini,
He BMKOPWUCTOBYHOUYWM Bif€OKaHasn, BKAYaTM Moro 6e3nocepedHbo Haf
Linno, Ha No4YaTKy KopuryBaHHs. Lle 3a6e3neunTb [OAATKOBY CKPUTHICTD.

5.2

MEXI BUOUMOCTI Wil 3
ON4 NEPLUOro 3AMy TA HACTYNMHUX CEPIU

Mpy npucTpinui apTunepii no uini HeobxigHO 6a4nTU CUTyaLil0 HAaBKOJO
uini, wob yneBHeHo 6a4ynTn, Kyaom Nir po3puBe; oas NOYaTKOBUX MOCTPINIB Y
kBagpati xoua 6 800x800 meTpis, ansa HacTtynHoro BorHw 400x400 yinkom
OOCTaTHbO.

5.3

YTOYHEHHA NIANITHOIO YACY
TA KOOPAOAMHALIA 3 APTUJIEPIEIO

Mepen NOYaTKOM CTPINAHMHKU Y apTunepil HeobXiAHO Ai3HATMCA MIANITHUNA
Yyac CHapsga nicns nocTpiny, wWob npaBuMAbHO po3paxyBaTW CBOI 3axogu
0N ONTUMasIbHOMO YTPUMaHHA 00'€KTa B Me)Xax BUOMMOCTI, @ TaKoX Ons
TOro, wob BiAPI3HATM CBOI PO3PMBM HABKOMO Lini Big 4yxux. HeobxigHo
nonepeaHbo 06roBOPUTM 3 apTUNEPIED NUTAHHA opraHi3auil Ta npasuna
CTPINSAHMHMN.
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BUJIT HA KOPUI'YBAHHS APTUNEPINCbKOIO BOTHIO

NMPABWJIA NPUCTPIJTIOBAHHA MO LI

5.4

MNepepn cTpiNnSHMHOK HeoOXioHO oOroBOpPUTW 3 apTuiepieEto, Wo CcTpinbba
Oyne BecTucs TiNbKM No KoMaHAi. XooHMx caMoCTiMHUX NOCTPIiNiB, iHaKLWe
KopuryBaHHsa Oyoe HemoxxnueuM. [lepen BuNbOTOM HeobxigHO nopaTtum
KOOPAWHATU UiNi Ha apTUNepito Ta NOYyTK IXHIO OONOBigb NPO Te, WO BOHMU
HaBenu i rotoei cTpinatu. Micna yboro BINJIA nigHIMaeTbesa y noBiTpsA Ta
BUNITAa€E B panoH uini. Konn ekina)k nepekoHaeTbCA B HASABHOCTI Uini Ha
Micui i BUOoyaye cBin 3axlg Ha uinb, NigidpaBLIN WBUOKICTb Ta BUCOTY TAKUM
YMHOM, W6 6a4YNTK LiNlb MAKCUMaJIbHO AOBro — Ha apTUJIEPil0 NOOAETLCS
KOMaHOa «04HWUM CHapsA[AoM BOroHb». BU3Ha4yaeTbcs BiAXUNEHHA PO3pPUBY
BiO MeTW i nogaeTbCcs Ha apTunepito. [licna Toro, Ak apTUNepis ckopuryeana
CBOIYCTAaHOBKMW i 4ONOBIMIA NPO FOTOBHICTb, POOMUTLCA HACTYNHMMW NOCTPIN, ane
TiJIbKM 33 KOMaHA0 aepopo3BiAHMNKA, AKUA MAE nonepeaHbLo BUOyaoyBaTu
HacTynHuKn 3axla Ha uinb, Wob 3a6e3neynTn oNnTMMasibHe CNOCTEePEXEHHS
3a po3puBOM.

BU3HAYEHHSA BIAXUIEHHA CHAPAOA, KOPUT'YBAHHA

5.5

Mpn3axomiHauUiNbHEObXigHO30PIEHTYBATUCAHACTOPOHNCBITY, W06 PO3yMiTH
HanpPsIMOK BiAXWNeHHS. 30piEHTYBaBLWMWCb, HeEobXigHO npuB'A3aTUCsa A0
XapaKTepHMX 03HaK-opieHTUpiB. CTpinatn y yunctoMy noni, 6e3 opieHTHpIB,
KPYXXnsao4n Hag meToto b6e3rny3no. JliTak Ha uinb 3axoanTb 3 pPi3HMX DOKiB
ab0 KpyTUTbCS, SKLWO [003BOJSISE BUCOTA, @ 6e3 NPMB'A3KN A0 KOHKPETHUX
OpPIEHTUPIB Oy)Ke CKNagHO NpUB'A3aTMUCA A0 CTOPIH CBITY B TAKOMY PEXUMI.
Hanpuknag, uinb — no3unuii aptunepincbKol 6atapei, po3BigaHi paHiwe. €
nigTBEPAXEHHSA 3 NepeaoBol, Wo 6aTtapes 3BiATU BigKpuna BoroHb. lNogaemMo
KOOpAMHATU Ha apTuiepito i pobuMo 3anuT Npo 4ac nignboTy. ApTunepis
BignoBipae «nignitHMM yac 40 cekyHO» | NOBIAOMISAE NPO FOTOBHICTb A0
CTpiNnsiHMHW. Bunitaemo. Hap uinno BKAKYaeEMO Bigeo, NiATBEPOAXKYEMO
nepebyBaHHA 6aTapel cynpoTuBHMKA. PO6MMO 3axig Ha Uiflb TAKUM YMHOM,
wob 6auntn kBagpat 800 Ha 800 m HaBkono uini yepes 40 cekyHA nicns
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KOMaHOM «BOrOHb». 3a3Ha4yaeMo opieHTUp «onopa JIEMN» Ha niBoeHb BiA
uini. Y po3paxyHKoBUIM 4Yac [AEMO KOMaHAY «BOrOHb» Ha apTUepit.

NMoMivyaeMo po3puB. CniBBiGHOCMMO PO3PUB 3 OPIEHTUPOM i MONOXKEHHAM
uini, Hanpuknag, cHapsp siaxunuecsa Ha 200 meTpis po JIEM. [JaeMo Ha
apTunepito KopuryBaHHa «niBHi4u 200 HaBopb». YekaeMo Big apTtunepii
«rotoBun». bygyemo 3axlg, wob 6auntu winb y keagpati £400x400 yepes 40
CEeKyHp, nicns KoMaHaW. 3a roTOBHICTIO [AaEMO KOMaHAOY «BOTOHb».

5.6

MPABWJIA NOBEAIHKU JTA HAQ L0,
NnobyA0BA 3AX0AIB, LUBUAKICTb, BUCOTA

SAKL0 [,03BONISE NOroAa, KOPMIryBaHHS BOFHKO MOXHa BECTM 3 BUCOT MOHAp,
600 MeTpiB, 0c06MBO HE NOOOKYNCHL 3EHITHOrO BOTHK CYMPOTUBHUKA i
NPOCTO KPYXKNAKYM Hap MeTo. AKLWO norogHi ymoBu abo TMn anaparty He
L03BOJISIE NPaLOBaTM 3 TaKMX BUCOT, HEODOXigHO pobuTK 3axoam MeTonoM
«Pomalka», Konu KoxeH HacTynHuin 3axig BINJIA Ha Winb BUKOHYETbCS 3
paKypcy, BiAMIHHOMo Bif NnonepenHbLOro.

«POMALLKA»

| TS

.I .I ..II.' L)

| FTa
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BUJIT HA KOPUI'YBAHHS APTUNEPINCbKOIO BOTHIO

LLIBngKicTb Ha 3axoni BUOMpPaKTb MiHIManNbHO CTiIMKY Ta 6e3ne4YHy, pakypc
nepwux 3axoAiB — nNpoTu BiTpy abo 3 HeBENIMKUM BiYHUM rpagieHTOM.
BignpautoBaBwun, MayTb HACTyNHUMW 3axig, 0oAaBWWM LWBWAKOCTI, ONS
3MEHLUEHHS pU3MKy NOTpanuTh nig obcTpin.

MATBEPOXKEHHA YCNIXY KOPUT'YBAHHA,

MOBEPHEHHA 10A0MY

5.7

Micns Toro, sk po3puB nir npnénansHo 3a 50 MeTpiBs Bif Lini, aOTb KOMaHQy
«3ann», aKwo byae cTpinAaTn baTtapes, abo cepito B KilbKa NOCTPIiNiB, AKLWO
CTPiNsie OAWH CTBOJ.

KopuryBaTtu BoroHb, nepeBogsaym MeHWw HixX Ha 50 MeTpiB, HEMOXIMBO 3a
TEXHIYHUMU O0OMEXKEHHAMU apTUNEPINCbKMX MPULINIbBHMX 3aCTOCYHKIB. Y
pa3i noTpannsaHHA B Uinb PaKT doTorpadyeTbCcs, HA apTUNEPID OAETbCS
KOMaHAA «UiNb BPaXKeHa», «NPUNUHUTN BOrOHb>», anapaTt NOBEPTAETbLCSA HA
3eMiio.
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BukopuctanHs BIJ1A ons cynpoBogy KOMOH € OAHUM i3 KOHTPAMBEPCIMHUX
IHCTPYMEHTIBTA 3aX0AiB, AKe NOPSAL,3 PELUTO 3aCTOCOBYETHCA A5 NigBULLEHHS
6e3nekn. TeMa Noku WO He Ay>Ke NonynspHa, ane npeueneHT BUKOPUCTaHHSA
BXe €. TyT He onucyBaTMMEMO 0COBIMBOCTI 3aCTOCYBAHHS KONTepa y CKnagi
royI0BHOMO A030pYy KOJIOHM, Ae BCe MPOCTOo, NIeTU i QMBUCA 3@ NOBOPOT. TyT
onuwemo ocobnmMBoCTi Ta NpaBuna 3actocyBaHHsa BIJ1A nitakosoro Tvny, Wo
3aCTOCOBYETLCS 418 MPOBEAEHHS KOJIOHM 3 BiganeHol no3unuil.

6.1

BUEIP CTAPTOBOIO MAMOAHYMKA

MpaBuMna NOWYKY CTapTOBOro ManaaH4yuMKa, OMUCaHi paHiwe, UiNKOM
MOXYTb OyTW 3aCTOCOBAHI i AN15 3aBOaHb CYNPOBOAY 3 EANHOK Pi3HMLE —
B OAHOMY BUMAagKy BigganeHicTb Big NiHil 3iTKHEHHS HE Mae BUPiLLANbHOO
3Ha4YeHHs, BUpiWasbHe 3HAa4YEeHHA MAae MaKCMManbHa OOCTYMHICTb 00 BCiX
OiINAHOK AOPOrM Ha BCbOMY BiApPi3KYy LWASAXY, AKUM PYXaeTbCA KOOHA.

6.2

BU3HAYEHHSA NOTEHLINHUX MICLb
OBJIALLUTYBAHHA 3ACIAOK

BuBuyatoum panoH ManbyTHiIX NONbLOTIB MO KapTi BaXX/IMBO BiA3HA4YUTK
NpuAaaTHIi oNnsa 3acigky LOinsHKKM goporu. AK npaBuno, ue LiNsAHKKM 3i
CKNagHUM penbedoM, iCOBi MAacUBW, Pi3Ki NOBOPOTU, MOCTH, BINS AKKX €
3py4YHa gopora ons sigxony ansepcinHoi rpynun. Ocobnmey yBary HeobxigHo
NPUAINATA OPYrid NOMOBUHI MapLlipyTy, AINSHUI Joporn, wo bauvxkye Oo
KiHLEBOro NYHKTY NPU3HAYEHHS.
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BUNIT HA CYNPOBIA KOJIOH

MPABWJIA MOLLUYKY TA BUABJIEHHA 3ACIAOK

6.3

3acigKy WYKaeEMO no cnigax, fKi 3anMwWunm TpaHCNopTHI 3acobun, No 3MiHi
XapaKTepy NpUAOPOXKHLOro penbedy, TO6TO AOCNIAXKYEMO HE NNLLE AOPOrY,

a Hacamnepen LOOCNIAXYEMO MOXIMUBI LWASXM eBaKyauil [uBepcinHOl

rpynn 3 MMOBIPHMX 0N 00MawTyBaHHA 3acigku no3uuin. BunboTiB Ha
MOLYKM 3acifoK HeobxigHO pobuTK Kinbka. 3aBYacHO BigiTaTM MapLUpyT,
po3wmndpyBaTU OTPMMAHI OaHi, NOTIM 3BIPUTUIX i3 TUMWU, L0 BYAYTb OTPUMaHI
3 BUNbOTY, NpoBeAeHoro 6esnocepefHbo Nepen BUCYBaHHSAM KOJIOHM.

MPABUJIA B3AEMOJII 3 KOJIOHOR)

6.4

HeobxinHO 06roBopmTi cnocobu Ta NOPAAOK 3B'A3KY 3 KOJIOHOK NPOTAroM
yCbOro MapwpyTty. 3B'A30K HEOOXiAHMW SIK 3i CTapWMM KOJIOHW, TaK i 3
[,030PHOK FPynot, rPynor OXOPOHM Ta HagaHMMK nigpo3ginamu. baxaHo
BCTAHOBUTMW 3B'A30K 3 apTUIEPINCBKOK rpynoto, sika byae rotoBa ONOMOrTm
y pasi notpebun, 06roBopuTH 3 HED NOPSAOOK CTPINIAHUHM Ta Nofadvi KoMaHpg,
(oms. n. 3.8).

NPABWJIA B3AEMOAII 3 NIAPO3OIJTAMU
HA NMOYATKY TA HAMPUKIHUI MAPLUPYTY

6.5

MNepen No4aTKOM NPOCYBaHHSA HEOOXiAHO BCTAHOBUTW 3B'AA30K i3 rOJIOBHUM
0030pOM KOJIOHU, AaTh [06po Ha npoxoaxeHHs. Hapgani, 3anexHo Big pyxy
KOJTOHW, HEOBXiAHO pyxaTncsa nepes ronoBHMM [o3opoM.llicns npoxoaKeHHs
NOMIOBUHM WNSAXY OFAAL CJif NOYUHATK Bif KiHLEBOrO NYHKTY MapLipyTy.
Mpn pOCArHEHHI roNOBHUM [030POM KiHLEBOro MYHKTY yBara ekKinaxy
BINJTA nepeHOCUTLCA B XBICT KOJIOHW AN BUABJIEHHS OAUHULb TEXHIKW, LLO
BiacTanu i 3namanuca. CynpoBig KONOHM Le KinbKka roguMH pobotu, oTxe,
KinbKa nonboTiB. TOMy eKinay Ay>e Ba>/MBO MNPaBUIbHO pO3paxyBaTu
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4yac Ta AUCTAHLUI A8 KOXXHOMo Ta YBA)»XHO CMOCTepiratv 3a BUTPATO Ta
3anuMwWwKoM 3apsay y nonborti. LLlopa3sy, noyumn Ha 3aMiHy 6aTtapen, HeobXxigHo
CMOBILLATWN CTAPLLOro KOJIOHU, Y/ FOSIOBHUIM A030pP SAKMM-HeOyAb YMOBHUM
CUrHANOM i NOBIAOMAATY IX NICNSA NOBEPHEHHS.

6.6

PEB BIACTYMN TA NPOPUB

KoxxeH ekinax BIJIA paHo um ni3Ho 3iTKkHeTbcs i3 PEB npotugieto
NPOTUBHUKA. AKTUBHMX 3acobiB bopoTbbu 3 PED 3apa3 y Hac HeMae.

Mowyk Ta 3HMWeHHS 3acobie PEB 3a monomorot aptunepii — ogHe 3
npiopuTeTHNX 3aBAaHb ekinaxy 6yab-skoro BINJIA. Tomy npu po3wundposui
3HiMKiBiBigeoiHpopMaLiiocobnmBy yBary HeobXxigHO NPUAINATM aBTOTEXHI LI
3 KYHraMu, BepTUKaNbHUM TiHAM, IKi MOXKYTb BUSSBUTUCS TIHSMU Bif, aHTEH,
OKPEMO TexHili, 0cobNMBO BaHTaXKiBKaM 3 KyHramu, WO CTOITb Napamwu.
OawuH i3 HUX 3a3BuYan MawwnHa PEB, gpyrun — enekrtpocTtaHuis.

[ns 6opotbbu 3 PEB ekinax BINJIA Moxke 3acTocoByBaTyv NinLe pi3Hi MeTOAM
MaHeBpyBaHHsA. [ly>ke BaXKnNMBO A9 LUbOro NpaBuiibHO 0b6paTtv MangaHuuK,
Ha SIKOMY BCTAHOBJIEHO HAa3eMHy CTaHLit0 ynpaBniHHA. [Insa 6opoTbbu 3 PED
ekinaxk BIJIA Moxe 3acTocoByBaTW NAuLWle Pi3HIi METOAM MAHEBPYBAHHSA.
[yxe BaxnuBa pAna uUbOro npaBuAbHO o6paHa njowanKka, Ha SKin
BCTAHOBMIEHO HA3EMHY CTaHUil ynpaBniHHA. BukopucToBytouM MNpupoaHi
YKpPUTTS Ta penbed, MoxkHa BigeecTtn BIJ1A 3a pagioropmn3oHT cuctemn PEB
CynpoTMBHMKA. TOMy Dyab-siKe NnepeBULLEHHSA MalaaHYMKa YCTaHOBKM CTaHUIT
ynpaBniHHA Aa€ 6inbWMMA pPafioropnsoHT, To6To TPOXKM BiNbLUi MOXKINMBOCTI
Biaxony BIMJ1A BHM3 npu cnpobi cxoBaTtucs Big PEB 3a penbed.

Mpn nonapaHHi B nepewkoan PEB HeobxigHO NpuMHATK piweHHa abo
npo noBepHeHHs, abo npo npopus. lMoseptatn BIJIA noTpibHO 3 npsimMoI,
He [O0BOAAYM CUTYyaUild [0 JiTAaHHA KOMaMW, OCKIIbKM KOXXHE KOJIo npu
3arnyweHoMy GPS pae 20 rpapgycie noMunku po kypcy. llicna toro sk
anapaT no4yaB Kpyxnatu 3 3arnyweHuM GPS, OoBipaTM MOXHa TiNlbKK
MArHiTHOMy KOMMacy, SKMW PaHO YW Ni3HO [ACTb NOMUIIKY Yepes iCTOTHY
pi3Huuto 3 nokaszaHHAMKU GPS. Bkasisky BIUJIA «JleTiTn clogmn» B Takomy
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BOPOTbBA 3 PEB

PEB npoTuBHMKa

pexumi HeobxigHO paBaTu, nonepeaHbO 36iNbWKMBLLN MacwTab KapTy, LWob
3MeHWnTn noMmnky GPS. To6To SIKLW0 AN NOBEPHEHHS [O0A0MY HEODXiOHO
NeTiTM Ha 3axig, MU 3MeHLYEMO KapTy i KoMaHgyemo BIJIA netitn Kyauco
y 3axigHy HiMe4uunHy, 3roaom 3MmiLlyoumn TOUYKY NiBOEHHILWE YW NiBHIYHILWe,
Wwo6 noBepHyTM BNpaBo abo BNiBo. | NOYMHAEMO NPUTUCKATUCSA [0 penbedy,
TO6TO 3MeHLWyBaTU BUCOTY, He 3abyBatouM Npu LbOMY NPO 0CO6NNBOCTI
penbedy. Bopoxi 3acobn PEB pyxe pigko cToATb Ha BUCOYUHAX, TOMY
pPanioropmMsoHT Yy HUX HU3bKNI. [popuBaTtncs Yyepe3 PED nepewkoam Takox
MOXHa NoAibHMM YMHOM, rofloBHe ByTU BNEBHEHUM, L0 NepeLwwKona AoCUTb
By3bKa. binbla WBMAKiCTb, MEHLLA BUCOTA, TOYKA, A0 AKOI HEOOXiAHO NeTiTh
CTAaBUTLCSA Ha BUOANEHHS KiNbKOX TUCAY KM. BKkpan He pekoMeHAyeTbCs
HeLOCBiOQYEHWM eKinaXam BfawWwToBYBaTU nofdibHi «butBm» 3 PEB
CYNpPOTUBHUKA.

BTpatuBlwN 3B'30K 3 OOpTOM He cnig Bnagatv y Bigyawn. HamaranTtecs
nepenaTyv KOMaHAQy 3HOBY i 3HOBY, PaHO YM Ni3HO BOHA npounae. Moxnneo
He 3 mepLworo pasy, a 3 gecatoro. Hamarantecs noBepHyTU aHTeHy Yy Oik
nepenbayvyBaHoro MicuesHaxomxeHHs bBIJ1A, Hamarantecs BU3HAYUTK
Micue gyXepena curHany TovHiwe. MoXnunBo, 3a aHTEHOK BapTo cnpobyBaTtu
L00aTU SKUICb eKpaH-BiabuBaY, Ans NOKpaLleHHs curHany (MM HaMmaranumcs
HaBiTb BUKOPUCTOBYBATU AN1S LbOro NAacTUHY BpoHexkunneTta, 0ogarHeHoro Ha
WTYypMaHa). Y byab-aKkoMy pasi, 3a 60pT y NoBiTpi BApTO 6OpOTUCA A0 KiHUA.
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6.7

TAKTUYHI MTPUAOMM (3ATAJIbHI: 31IT, MOCALKA,
HABIP BUCOTWU, NOBEAIHKA HAQ LIJ1J1H0)

Ona ycniwHoi poboTn Ha HeBeNWKIN BiACTaHI Big NiHIT 3iTKHEHHA 3
NPOTUBHUKOM, Chig 3HaTU OesKi NpaBuna, SKi OOMOMOXYTb YHUKHYTWU
BUABNEHHA. [Ins HeBeNMKUX KONTepiB, SIKi MalTb HEBENIMKUW pagiyc ail,
BapTO BMKOHYBaTM Habip BMCOTM Ha TAi SKMXOCb BUCOKMX OynoB, NiHin
JIEN, TepukoHiB. EKinaxky 6akaHo MNigHATU KONTep Ha HEBEJINKY BUCOTY,
BifirHaT y6iK, a NoTiM BUXOANTM Ha pobo4Yy BMCOTY. Y 3BOPOTHOMY NOPSAAKY
BUKOHYETbLCA NMpU3eMyieHHs. Bkpan He Ba)kaHo 3niTaTv i cigaTy nopyu i3
Bynb-aKUMU BINCbKOBOCY>KOOBLUSMU, HE BAXK/IMBO, MPOTUBHUK L& YM CBOI.
LpyxHininpo3ninv 36umeatots BINJ1A edekTMBHIWLE 33 NPOTUBHMKA, OCKINIbKK
Hap, CYNnPOTUBHMKOM OBCTPIN OYiKY€EL | MaHEeBpPYELL. AKLLO APYXKHIN BOMOHb
noyaecs, He HaMaraunTecs cicTu abo neTitv go cebe, Le NpocTo Hebe3neyHo.
Hamarantecs 3ainHATMCbL Bropy i CNOBICTUTYM CTPINAYUX.

OcobnuBicTio KONTEPIB € HU3bKA WBWUAKICTb 3HUXKEHHS. PekomeHAayeTbCA
BUKOHYBATU 3HMXXEHHS Yy Mipy MOBEPHEHHS 00 Micua NPU3EMIIEHHS,
NepeKoHaBLWMCb, 3BMYAMHO, WO Le 6e3ne4yHo. Takoxk He BapTo 3abyBaTtu
BiOKM0OYATU HaABIraLiMHi BOrHI.

Mpn nnanyBaHHi Micin ana nitakosux BIMNJIA HamaranTecs yHUKaTu pisknx
nosopoTiB. [1NaBHi noBopoTM 3aowanaTb 6aTapeto i He Tak AeMacKylTb
BIJIA, ak pi3ki 3MiHK Kypcy. Hamarantecss He pobuTu OOBrnx NepenboTiB
MK TOYKaMW MapLIpyTy, Ha AESKMX NPOLIMBKAX aBTOMINOTa BiACYTHS
KOMMNeHcauisa 3Hocy 3a BiTpOM, ToMy nig yac pyxy BIJIA 3gyBatume, i po
Touku (NOBOPOTHMKA) BOPT MiAinge He TakK, AK 3anN1aHOBAHO B MapLUPYTHIl
nporpami,anpotunBiTpy. CaMe U KOMNeHcaLis He NPaLLIOE MiJ4ac BUKOHAHHS
KoMaHau «J1eTiTu crogn», NogaHol nig 4ac BUKOHAHHSA MapipyTy. MNoTpibHo
Le BpaxoByBaTMH.
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MpnBe3Tn po3BigaaHi — nonosuHa cnpasu. lNpaBnnbHo po3wmndpyBaTn Ta
06po6UTK TX — HE MEeHLU BaXkJIMBa YacTUHa poboTK, Hixk caM 306ip.

+ NPUKNAL PO3BIAAAHUX

Tak BMrNapae TexHiKa, Ky He BMAOHO, Ha nepwwuin nornag. BoHa Bupae
cebe cnigamun. Ekinax BIJIA BusBMB HanonernuBiCTb, KOHTPOJIOYN L0
ransiBMHy Npy HaMMEHLWIN Harodi, i «nignosme» BMI1 cynpoTuBHUKA.

102




PO3LLUN®PPOBKA ®OTOMATEPIAJIIB 1

NPUKNAL PO3BIAAAHUX +

A ue Taka caMma, ane Bxe npaBuJibHO noMiyeHa TexHika.

LLlo MoXXHa cka3aTu, gmBnaYuncb Ha Ui ¢otorpadii? Ha nepwin dotorpadii
TexHika Bupae cebe cnigamu, Ha Opyrin ¢oTorpadii TexHika Buaae cebe
BUXJIOMOM, a Ha TPeTin I BXXe He noTpibHo BuaasaTu cebe. LLlo came 3a
TexHika Oyna Ha TpeTin ¢oTtorpadii, MOXXHa BU3HAUUTM 33 PO3MIpPOM,
B3SIBLUM 33 3pa30K PO3Mipy TiHb Bif, CTOBMA, IKY TaM YiTKO BUAHO. 3aBAaHHS
aepopo3BiAHMKA — NPUCKOPUTU Nepexif CTaHy TEXHIKM 3 nepLuol Ta gpyroi
doTorpadii oo TpeTbol.

CJIAan, CBIXICTb, MNMNBUHA 1.1

Hankpalwa nigka3ka aepopo3BigHUKY — chnig. Cnig roeoputb Npo Te, WO
npeameT y Kagpi, CXOXUN HA TEXHIKY, NepeMillaBcs.
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+ NPUKNAL Cniay BiA TEXHIKA

r, 7| nocnay MOXXHA BU3HAYUTU
L a2 | MICUE3HAXOOXXEHHSA MOJ1IbOBUX CKJ1AAIB

XapaKTepHUN BUTONTAaHUN MangaHYNK BUOAE MiCLLe YAaCTOro 3aBaHTaXKeHHs/
PO3BAHTAXEHHS Ta PO3BOPOTY TPAHCMOPTY.
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HAMNAL0BUN NYHKT BUOAJIN 3
CBDKI Cnian 3A134Y HA NOKNHYTUN TEPUKOH

APTUNEPIUCbKI NO3ULIT BAOAKOTb
CJIIAU XAPAKTEPHOIO PO3BOPOTY TEXHIKU
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3a KONbOpPOM Ta MNMGUHOLO CNifgy MOXHa 3poOUTN BUCHOBOK MPO OABHICTb.

™, 7| CTAPITOPU30HTAJbHI C/Nlign
L a4 | TACBDKE KOJIO PO3BOPOTY
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| HABITb CTEXKMN, AKUMU XOOATb MilLKK, @ He 13AATb Ha TeXHiui, A4obpe BUAHO
3BepXy i [03BONATb 3p0OUTM BUCHOBOK NPO MiCLS 3HAXOOXKEHHSA MNO3MLiN
OXOPOHU Ta CEKPETHMX 00'EKTIB

r A

NPUKNAL Cniay BiA NMIWOXIAHUX CTEXKOK . + _,
POJ1b TIHI, BUSBHAYEHHSA PO3MIPIB MO TIHI 1.2

. ron

TIHb HALAE ®OTOIPA®II IHOOPMATUBHOCTI . + _,
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TyT, 3HaO4M BMCOTY CTOBNA, PiBHY 6 M, MOXHa CKa3aTMu, WO CTOBMN, AKUN A€
TiHb, Ha 6NOKNOCTY €. A Po3Mip MalMHM MOXHA BM3HAYUTU, MNOPIBHABLUN
11 i3 6ETOHHMMW NAUTAaMWN NEPEKPUTTS LOBXKWUHOK 6 M, SKUMU HAKPUTUN
6ninpaxk. Tielo > MPOMOPUIEd MOXHA nigpaxyBaTM PO3MipM N iHWMUX
npeameTiB Ha $oTo.

MPOMOPLLI

He 3Hato4n TOYHNX PO3MIpIB HE iAEHTUPIKOBAHOI TEXHIKW, TX MOXKHA OLIHUTM
npuMbnn3HO, MOPIBHIOKYN 3 pO3MipaMu ifeHTUPIKOBAHOI TexHikn. Tpu
MaWwuHK 3 BinMMK Konamu 3Bepxy 3paBanoca 6 cxoxi Ha BPOM. OgHak
3Haw4n po3Mipu aBToMobGiniB «Ypan» i «KAMA3», MOXXHa 3 yNeBHEHICTIO
CKasaTy, wo ue To4yHo He BPOM, a BTP-97 «[MocTtpin».
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r A
NPUKNAA PO3BIOOAHUNX +
L -
®UJIbTPYBAHHA B 4/b
AK oguH i3 cnocobis, Wo gonomaratTb y po3wndposui doToMaTtepianis,
MOXHa 3acTocoByBaTM 3MiHy ¢oTorpadii B 4YopHOo-6inun pexum. Le
NpMOMpPae KOMipHUN LWYM, 0O3BONAKYN PO3PIZHATU NiHIl TEXHIKM YiTKiwe,
a KamMyons)k HaHeCeHWM Ha TKaHWHY, CUJbHO OCBITNHE, pobnsum 1Moro
NOMITHUM Ha TNi NPUPOAHMX KOJbOPIB.
r A
NPUKNAA PO3BIOOAHUX B Y/b +
L -
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2.1

PO3LLN®PPOBKA BIAEOMATEPIAJIIB

110

Ons po3wndpoBKN BigeomaTepianiB BUKOPUCTOBYIOTBCS Ti CaMi MeToaMm,
wo i gna d¢orto. [na nepernagy Bigeo BKpan 6a)kaHo 3acToCOBYBaTu

BiJeonporpaeay, SKUMW [O03BOJSISE Mepernsgatv MNoKagpoBO BiA3HATUM
BigeomaTtepian.
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[T | VYACTMHA

1.1 ABTOMNWUIOT, BUAMWU, PI3HULA

AsToninotie ansa BIMJ1A npuayMaHo 6e3ni4, Npo BCi FOBOPUTU HEMAE CEHCY.
3yNMHMMOCS Ha OCHOBHUX, SIKi HAN4acCTille BUKOPUCTOBYOTbCH.

Kontepu B OCHOBHOMY 06yAylTbCS 3 BMKOPWUCTAHHAM aBToMinoTa Big
komnaHii DJI, akun HasumBaeTbca NAZA. lNpaKTU4YHO igeanbHe pilleHHs

ONa KonTepa. 3aKpPUTUN BUXIOHUM KOA, MiHIMYM HanawTyBaHb, PilUEHHS B
KOpob6Li — «KYMnuB i MONETIB».

ron
+ ABTOMUIOT DJI NAZA
L .
ron
+ ABTONUIOT ARDUPILOT
L .

13345678

FORWARD:

RESLT [
arg
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KOMMOHEHTU BIMNJA

HacTynHa po3rnsiHyTa yHiBepcanbHa njaatdopMa 3 BIAKPUTUM BUXIOHUM
KOLOM, SIKa BUKOPUCTOBYETLCS K AN15 KonTepig, Tak i nitakie ARDUPIlot.

NobypoBaHuMn Ha 4ini ATMega, Hepoporun, Mae 6e3ni4 HanawTyBaHb,
3HAYEHHS AKUX He 3aBXOW PO3yMitloTb HaBiTb po3pobHuKK. Ekinaxky BIJ1A
B HaNalTyBaHHS LbOro aBTOMI/IOTA TOYHO Ni3TK He BapToO.

YnockoHaneHun ARDUPilot, nobygoBaHMM Ha MOTYXKHiWOMY npouecopi, 3
KpaLLol JIOTIKOK, O MPMPOAHO MO3HA4YUNIOCS Ha UiHi, Ha3uBaeTbcs Pix-
Hawk, abo PX4. HanawToBYyETbCSA HE MEHL CKAAHO, HiXK nonepegHuK.

roon
+ ABTOMINOT PIXHAWK/PX4
L -1
roon
+ ABTOMINOT CYCLOPS
L -1
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| ocTaHHin 3 aHanizoBaHnx — Cyclops. OcobnumBicTb LUbOro aBToninoTa —
nporpamyBaHHs 3 ekpaHy, 6e3 komn'toTepa.

Hanbinbw nonynspHi asToninotn — ARDUPIlot Ta PX4.

1.2

PEFYNATOPWU OBEPTIB

EnekTpoHHUI perynaTop xoay abo perynsatop obepris (aHrn. ESC, Electronic
Speed Controller) — npucTpin gna kepyBaHHS 060poTaMu eNeKTPOABUTYHaA,
LLIO 3aCTOCOBYETHCS HA PAAiOKEPOBAHNX MOLENSIX 3 €/IEKTPUYHOIO CUIO0BOIO
YCTaHOBKOI. PO3pi3HATLCA 3aneXxHo Big MaKCcuManbHOro poboyoro
CTPYMy, Hanpyru 6atapei, MOXNMBOCTI poboTM Bif aKyMynsiTOpiB pPi3HOro
TUNY Ta yNpaBJiHHA Pi3HUMN BUOAMW OBUTYHIB.

ENIEKTPOHHWW PETYJIATOP X04Y
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YCTATKYBAHHSA TENEMETPII

1.3

Moaemu TenemeTpil Bigpi3HAOTECA PO60YMMM YACTOTAMM, MOTYXKHICTIO Ta
MOXKJTUBICTIO NPALIOBATU Y 3aXULLEHOMY PEXUMI.

+ MOOEMM TENIEMETPII

HABITALIIMHE OBJIAIHAHHSA,
MOKOJIIHHA ANC, IHEPUIUHI CUCTEMU

1.4

3 HaBirauinHoro obnagHaHHa BINJIA BuKopMCTOBYHOTLCA KinbKa Mopenemn
GPS- npuimMadiB pi3HUX NOKOSIHb | MOXUBICTL PO60OTK 0A4pPa3yY 3 KiSlbKOMA
CYNYTHUKOBUMMW HaBirauimHMMM CUCTEMAMMN.

Takox gna BIJIA BUKOPUCTOBYHOTbLCS CUCTEMWU iHEpPUINHOI HaBirauil,
CUCTEMM OPIEHTYBAHHSA BiLEO, CUCTEMM HABIraLUil Mo pagioMasKy TOLLO.
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+ HABITALINHE OBJTAOHAHHSA BMJ1A

1.5 NPUUMAY CUTHAJIIB NYJIbTA KEPYBAHHA

Tutaha
R2104GF =2

2. 4GHz

s -
St W 2 mgl
= U | T ]

Po3pi3HATbCA 3@ po6040I0 HACTOTOH, KiNIbKICTIO KaHaniB, BUPOGHUKOM.
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NMEPETBOPHOBAY/CTABITI3ATOP B JIAHLUKO3I XXUBJIEHHA

1.6

Y BINMJ1A 3acTOCOBYHOTb aKyMYIATOPHI 6aTapel pi3HOTHanpyrv Ta Pi3HOI EMHOCTI.
Hanpyra Ha 6aTapei 3MiHIOETbCS 3aNeXHO Bif HaBaHTa)XeHHA Ha OaTapeto
Ta 3anuwKy 3apany. CknagHa enekTpoHika (aBToninoT, Moaynb TenemeTpii,
GPS) He Mae BbygoBaHoro cTabiflizaTopa UM nepeTBOpHOBaYa XKMBJIEHHS.
LLlo6 nigpXnBuTK eneKkTPOHiKy Bif TAroBoi 6atapel Ta He BUMKOPUCTOBYBATH
popatkosy AKB, npu3HayeHy TiNbKM AONA  XKUBNEHHSA  e€NIeKTPOHIKH,
3acToCOBYIOTb NepeTBoptoBay/cTabinizatop abo BEC (UBEC). Po3pi3HsatoTbea
BOHM 33 NOTY>KHICTIO, HANPYrok Ha BUXOAi Ta NPMHUMNOM poboTw.
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1.7

KOMNAC, KAJIIBPYBAHHA

Y cknapi komnnekcy aBtoninot GPS-npunmay 3apisHnin koMnac. Y gesakmx
aBToOninoTax BiH BOy#oOBaHMW, y OesakuMx BuHeceHun po momyna GPS.
KapTuHkn HaBoauTn He ByneMo, Ha BUIsA 3BUYanHA MikpocxeMa. EguHe,
LLL0 HeobXiaHO 3HaTK Npo KoMnac, — BiH TaM € (Mae 6yTu), i Momy noTpibHe
KaniopyBaHHa. KanibpyBaHHA KoOMMNaca BWKOHYETbCA HA Pi3HMX Tunax
aBTONINOTIB 3a Pi3HOK NpoLeaypoto.

1.8

CEPBONPMBOOU

118

[ns ynpaBniHHA enepoHaMun, KEPMOM BMUCOTU, KEPMOM HanpsIMKY, 3arasaom
yciMma pyxomMumn enemeHtamu B BI1JTA 3acTtocoByloTbCA CepBONPMBOAM.
P03pi3HAIOTLCS 33 HaBaAHTAXEHHAM, LUBMOKOLIE, MaTepPiasioOM LWeCTEPEHb
(nnactuk abo Metan), BUKOHaHHAM. CBOIM eneKTPOMarHiTHUM nosiem
CepBONpUBOOM 3aBakaloTb poboTi byab-skoro pagioobnagHaHHa BIJ1A, i
Le BHOCUTb KOPEKTMBU B PO3MILLLEHHS KOMMOHEHTIB.



KOMMOHEHTU BIMNJA 1

PEJIE 1.9

MepeMuKaui NoTpibHi ANsA enekTpoKepyBaHHA obnagHaHHAM. Hanpuknag,
ON9 YBIMKHEHHS Ta BUMKHEHHS BigeonepenaBaya B nofboTi abo ansa subopy
OLHIEI 3 KiNbKOX Kamep.

AKYMYJIATOPU 1.10

3axmcHa obonoHKa

GanaHcyBanbHUI PO3'eM

cunoBum
no3ono4yeHnim
po3s'em

BMBeOEeHHA 6aHKM
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KoMnnekt o6bnagHaHHS Ha3eMHOl CTaHUil 3a3BMYaW CKIAQAETbCs 3
KoMn'toTepa abo nnaHweTa, aHTeHHOro 610Ky Ta NyfnbTa KepyBaHHSA. TUNOBI
KOHIirypauil po3nnucyBaTM HEMAE CEeHCy, BCe 3anexuTb Bi4 BUPOOHMKA.
Po3noBimMo nuwe nNpo poni CKNagoBMX YaCTMH Ta NPaBusa NOBOOXKEHHS.

2.1

KOMIMT'IOTEP

Komn'toTep HeobXxiaHMM NS NnaHyBaHHA NONbOTHOrO 3aBOAHHSA, YNPaBAiHHSA
BIMNJIAnigyac3aBaaHHs, po3wndpoBKM NpueeseHoro $oTo-/BigeoMartepiany,
obcnyroByBaHHA OopToBOi ¢oTO-/Bigeoanapatypu Ta 30epiraHHsa apxiBy
MaTepianiB. 3anexHo Bif 3aCTOCOBYBAHOMO aBTOMi/IOTA posib KOMM'loTepa
MO>Ke 3MiHtoBaTUCA (y pasi NoBHICTIO aBTOHOMHOI po6oTu BINJ1A).

2.1.1

3ACTOCOBYBAHUN CODT

JliHinka 3acTocoByBaHOro nporpaMHoro 3abesneyeHHs MOXXe Bigpi3HATUCS
3anexkHo Big tuny ta mogeni bINJIA. Ak npasuno, BukopuctosyetTbcss Windows
nns 3abe3neyeHHs Npaue3naTHOCTI CUCTEMN, NONbOTHUI codT Mission Plan-
ner ans ynpaeiHHA NiTanbHUM anapaToM i SKacb Nporpama gns nepernsagy
Ta pefaryBaHHA Konekuil ¢oTo Ta Bigeo3obpaxkeHb, Hanpuknag ACD See.

OMNEPALIMHA CUCTEMA

MNpo onepauinHy cucTeMy Hanuwemo okpemo. Hacnpaepgi, He Ba)kIuBo,
O caMe BCTAHOBJIEHO Ha Ha3eMHin ctaHuil Windows abo Ubuntu Linux,
¢yHKkuioHan BINJIA He 3MiHI0OETbCA. OnepauiiHa cucteMa nuiwe 3abesnevye
npaue3naTHICTb KOMNJEKCyY. Ky came CMCTeMY BUKOPUCTOBYBATU, 0B6MpaE, K
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KOMMOHEHTU HA3EMHOI CTAHLII

npaBuno, po3pobHuk BIJ1A. MNpu BUKOPUCTaHHI B KOMMAEKCI CTAHOAPTHOrO
Mission Planner mo)nnBe caMocTiiHe nepeycTaHoBeHHS 13 ekinaxkewm.

AHTUBIPYC

HanonernneBo pekoMeHAYETbCA BCTAaHOBUTM aHTUBIPYCHY nporpaMmy Ans
Ha3eMHMX CTaHUin Ha 6a3i Windows 4yepe3 BesiIMKe MOLWIMPEHHSA BipyCiB i
WKiANMBUX Nporpam, wo npauttoTb nig uieto 0C. HeMoXXnuBo BUKIOYNTY
MOXJTUBICTb CNIJIKYBaHHSA 3 YYXXMMWN HOCISMW OaHUX Nig Yac nepenadi ¢oTo
Ta BigeoMarepiany, ToMy € Hebe3neKa BipyCHOI aTaKu.

AHTEHHE MNMOJIE

2.2

AHTEHN HeobXigHi onsa 3abe3neyeHHs 3B'A3KY Ha3eMHoI cTaHuii 3 BIJIA.
ByBatoTb pi3Hux TMNiB, AoKNagHiwe y n.2. [lns uMBiNbHUX Ta NONiLENCbKNX
KOMMJIEKCIB AOMNYyCTMME 3acTOCYBaHHSA aHTeH 3 Tpekepamu. [lpuHumn
Oil aHTEeHHOro Tpekepa 3acHoBaHWM Ha ToMy, wo BIJIA nepepae 6noky
ynpaBfiHHA aHTeHaMW CBOI KOOPAMHATWU, @ BNOK ynpaBiiHHA 064YMCNOE
HanNpPsIMOK Ha nepefaHi KOOPAWHATK | PO3BEpPTAE TyAM HA3EMHE aHTEeHHe
none aBTOMATU4HO, cynpoBogXytoun BINJIA npoTtarom ycboro nonboty. Y
pa3i moxxnmeoi PEB npoTupaii uen KoMnnekc 3aCTOCOBYBaTN HE MOXHa.

nynbT KEPYBAHHA

2.3

MynbT KepyBaHHS 3aCTOCOBYETbCS ANs pydHoro ynpaeniHHA BIUJIA, sk
NpaBufao, ANA KOHTPOM 31bOTy i Npu nocagui. Moxnuei BapiaHTu 3
YCTaHOBKOK CMUCTEM PYYHOrO YMNPaBAiHHA Ha BEJIMKUX OUCTAHLIAX, TOA
py4YHe KepyBaHHA CTa€ [OCTYNHUM Ha Byab-aKoMy Bigpi3Kky wnaxy BIJ1A.
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2.4

MPUCTPOI ABTOHOMHOIO XXUBNEHHSA

HeobxigHi onsa 3abe3neyeHHs XXUBEHHS HA3EMHOI CTaHLil TPUBaNuin 4Yac Ta
3apsapkaHHa xopoBux 6atapen BIJIA y nonboBux yMoBax. B sikocTi Takmx
NPMCTPOIB 3aCTOCOBYHOTb IHBEPTOPW, WO NpauloTb Big aBTOMOOiINbHOT
6aTapel, abo MobiNbHI eneKTporeHepaTopu.
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MISSION PLANNER

IOna kepyBaHHs BIJ1A icHye Kinbka nporpam. MNpakTUYHO KOXXEeH BUPOOHMUK,
AKUIM noBa)ae cebe, BUNYCKae CBi coPpT AN KepyBaHHA. Ane 6e3yMOBHMM
3aKoHodaBeub Yy uin ranysi — cninbHota DiyDrones, wo Bunyctuna M3
Mission Planner. Lle nporpama, sika BifIbHO MOLWMPIETLCA Ta MNOCTINHO
BOOCKOHANOETLCSA, BUXIOHUW KOA BMKNAAEHO B iHTEpHeTi Ansa BilbHOro
CKavyBaHHSA. Mission Planner BMie npautoBaTu 3 yciMa NpoOTOKOSaMM, SKi
BUKOPUCTOBYHOTLCA B 6€3MiNOTHUX KOMNeKcax i 6inbl-MeHLW YHidikoBaHa
nig BUPIiLLEHHS NPaKTUYHO Oyab-IKOro 3aBAaHHs. ToMy eKinax, SKun po3yMie,
SIK Le Npautoe i BMi€ CKNaaaTu NONbOTHI 3aBAAHHSA 3a onoMoroto uboro 13,
MOX€e Nerko BUKOPUCTATM Oyab-SKUM iHWWK cneuianizoBaHun codT ons
nnaHyBaHHSA Micin Big po3pobHukie BINJ1A. Yci HasBHI KOMaHAWM NOSICHIOBATYM
He 6yaneMmo, ix Tam Habarato binblwe, HiXK Ue NOTPIOHO 3BUYANHOMY eKinaxy
BMJ1A. MoscHMMO nopsagok nNobynoBM NMOMbLOTHOMO 3aBAAHHA Ta NpaBuna
KOPUCTYBAaHHA OCHOBHWMM KOMaHAaMW, 3 SKUMKM TOYHO [0BeAeTbCs
npautoatn. [na 6inbwocTi BIMNJIA, MoxxnuBo, HaBiTb Lie Oyae Aewo HaaMipHo.

TOYKU 3 KOOPANHATAMU

3.1

WAYPOINT (wnaxoBa TouKa — YMOBHO KOMaHAa «1eTu Cloan») — TOoYKa Ha
KapTi 3 KoopAMHaTaMu Ta NeBHOK BuUcoTow. HaaBHicTb psagka WAYPOINT
y MOJIbOTHIM Mporpami BKasye, Kyaum notpibHo netitu BIMJIA. Lin Touui
MOXXHa 3apaBaTu pagiyc, npu 3axoni B akun BINJIA BBaxkatuMe Lo KomaHgy
BMKOHAHO i NnepexoauTb 00 PsSAKA NOSbOTHOrO 3aBAAHHSA, WO HAcTaE no
yepsi.

LOITER (netu cioan i KpyTrca) — Taka X Touka Ha KapTi, sk i WAYPOINT, ane
nicns gocsarHeHHs BkasaHoro pagiycy BIJ1A BukoHye nonit no Kony.

LOITER_TURNS — Bka3saHa B napaMeTpax KinbKiCTb KiJ.
LOITER_TIME — 6yne KpyTUTUCA BKa3aHUM yac.

LOITER_UNLIM — 6yne KpyTUTMCA HECKiHYEeHHO (MOKWM He OTpMMAE iHWy
KOMaHZy Bpy4YHy abo He 3'BMTbCS YMOBA AJ1 aBapiMHOro NoBEPHEHHS).
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3.2

KOMAHAM O0)19 BUKOHAHHA

DO_SET_CAM_TRIGG_DIST BKasye guctaHuito Kpoky ¢otorpadyBaHHS Ta
O0QHOYAaCHO Bigga€ KoMaHAy Ha no4vatok ¢otorpadysaHHs. MNpuknag: DO_
SET_CAM_TRIGG_DIST 400M — 3p0o6u1Tb 3HIMOK 3apa3 i pobutmme 3HiMKM
yepes KoxHi 400 m.

DO_SET_SERVO — koMaHpa, sKa BiAnNpaBns€ aBTOMISIOTY Yy BKa3aHOMY
KaHani ynpasBniHHA 34INCHUTU SKYCb Lit0.

Hanpuknag, DO_SET_SERVO 10 2000 — Biggnae B 10 kaHan ynpaBniHHSA
BUCOKe 3Ha4yeHHs. Y noriui BMJ1A ue npnbnunsHo Te came, Wwo BBIMKHYTK 10-1
BMMMUKAV.

BignosiaHo, DO_SET_SERVO 10 1000 — 10-1 BuMMKay BUMKHYTU. Bucoke
3HayeHHs B gaHoMy napametpi 2000 (BBiMKHYTH), HU3bKe 1000 (BUMKHYTH).
NpnyoMy He oboB'siskoBo nucatn Tyam came 2000 i 1000. Bce, wo Buwe
1500 — B1COKe 3HA4YEeHHS, a BCE L0 HMXKYe — HU3bKe. [1puiHaTo y nporpami
nucaTu Tak, wob noTiM Byno npocTiwe npoBoauTU aHani3 norie. KaHanise
ynpaBniHHSA, 00 AKUX BiAOAOTbCA 3HAaYEHHS, MOXKe ByTH KinbKa.

TakuM MeToOOM Nporpama 6e3ninoTHMKA Kepye A0AATKOBMM 061afHaHHAM,
Hanpuknag nepefaBayYeM BifleOKaMepW, MNEepeMUKaYeM MiXK KilbKoMa
KaMepaMu abo 030pPOEHHAM.

3.3

0OB0OB’A3KOBI KOMAHOU

TAKEOFF — komaHgpa no4aTtky nporpamu. B skocTi napameTpiB Tyau
33a0Q€TbCS KYT TaHra)y i BWCOTA, Micns [OCArTHEHHS $SKOI KOMaHAaa
BBAXKA€ETbCA BMKOHAHO. KyT TaHra)xy yTo4YHIETbCS Y BUPOOHUKIB BIJIA,
BMCOTA 3aJIEXKUTb Bif YMOB Micil.

RTL — noBepHyTucs 0o To4km 3nboTy. KiHeub Micil. BIJ1A npunge 0o To4km
3/1bOTY Ha BUCOTI, AKa BCTaHOBJIEHa B aBTONiNoTi (3a3Bnyant ctasnatb 150 M)
i By[ile KpY»XXaTW B O4iKyBaHHI KOMaHOM Ha pyYHe KepyBaHHA 3 NynbTa.
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MISSION PLANNER 3
YEPIroBICTb BUKOHAHHA 3.4
3aBXAan Hannepwum pagkom nge komaHpga TAKEOFF.
[Nani mae Hapintnm komaHga 3 koopauHaTtamu WAYPOINT yum LOITER, ska
BKaxke, Kyau caMe HeobxigHo netitu BINJIA. TinbKu NoTiM MOXXHa 3apaBaTtu
komaHaoy DO_SET, ska BMKOHAETbCSH, Konu 6e3ninoTHUK npuinae B SIKyCb
TOYKY i3 3a3Ha4YeHUMKU KoopamHatamu. o Toro »x KomaHga DO_SET moxe
O6yTV nuwe ogHa Ana nonepenHbOl KOMaHAM 3 KoopAuHaTamu. Tob6To wWob
BUKOHATK we siknncb DO_SET, HeobxigHO 3apatn HoBy Touky WAYPOINT
abo LOITER.
RTL — ocTaHHin psgok.
BMJinB BPYYHY NOOAHUX KOMAH/, 35

HA 3ABAHTAXXEHUA MAPLLIPYT

Y npoueci NonbOTy MOXHa MNPU3YMUHATU BUKOHAHHA 3aBaHTAXKEHOro
3aBAAHHSA Ta NETITM 0 TOYKW, BKa3aHOI Ha KapTi BPy4YHY. MoXHa BiflbHO
KepyBaTu KaHanamu (Hanpuknag, BK4YaTU/BMMUKATKM MepedaBad), He
BTPy4Yaruunch y npouec nonboty BIJIA.
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