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XapKiBCHKOTO HAIIOHATLHOTO KpemeHuy1bKoro JIbOTHOTO KOJIETIKY
YHIBEPCUTETY BHYTPIIIHIX CIIpaB XapKiBCHKOTO HAI[IOHAJILHOTO
[Tpotoxkon Big _30.08.23 No 7 YHIBEPCUTETY BHYTPIIIHIX CIIpaB

[Iporokon Big _28.08.23 No 1

HOIoa’KEHO

CexIriero HayKOBO-METOANYHO1 pain
XHVYBC 3 TeXHIYHUX TUCLIUILIIH
[Tpotokon Big _29.08.23 No 7

Po3rmisinyTo Ha 3acijlaHHI IUKJIOBOT KOMICIT aBlalllfHOTO 1 paIl0eIeKTPOHHOTO
oOnanHaHHs, npotokoa Big 28.08.2023 Ne 1

Po3poonuk: euxiadaw — yuxaoeoi Komicii asiayiiinoeo i paodioenrekmpoHHO20
001a0HaHHA, cneyianicm uwoi kameeopii, BUKIA0AY-MemoOUCH
Cmywancovkuti FO.B.

Peyenzenmu:

1. Km.mu., cneyianicm euwoi kameeopii, SUKIA0AY-MEMOOUCT YUKIO0B0I KOMICIL
asiayiiinozo i padioenrekmponroco oonaonanus llimenvos FO.M.

2. 3acmynnux oupexmopa 3 OJIP, xomanoup agiayitinoeo 3acony TOB «EUP
TAYPYC» I'emovman FO.IO.
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Ilnan Jekuii:

1.Ilpu3HadenHs Ta npuHIMUN Ai1 00pPTOBI cuctemu nonepeakeHns 3iTkHeHb (TCAS).

2.0cob6mMBOCTI  1HAWKAII Ta eKcIulyaTamii OOpTOBOi CHUCTEMM TOIEPEIKCHHS

3itkHeHb (TCAS).

3.Ilpu3HadyeHHs Ta NOPUHLIMI [ii CUCTEMHU TIONEPEHKEHHS HAOMMKEHHS 3eMJIl

(TAWS).

4.0co6mMBOCTI 1HAMKAIT Ta EeKCIUTyaTallii CUCTEMHU MOMepeIKeHHsI HaOIMKEeHHS

semii (TAWS).

PexoMeH/10BaHa JiiTepaTypa:
OcHoBHa

1. B.II. Xapuenko, [.B. OctpoymoB. ABionika. HaBuanphuii mocionuk. K.: AY,

2013.-272c.

2. 0.0.Yyxa. Asiamiiini pamioenexktponsi cucremu / O.0.Yyxa, O.I'. Curauk, B.M.

Ximin, O.B. Koxoxina. — K.:HAY, 2017. — 264c.;

3. B.O. Poroxwun. [linmoTaxkHOo-HaBiramiiHi KOMIUIEKCH MOBITpsHUX cyaeH. / B.O.

Poroxwun, B.M. Cunernazos, M.K. ®@usamkun. [igpyunuk. — K.: HAY, 2005. — 316¢

4. B.I1.Xapuenko ABioHika Oe3minoTHUX JiTaibHuX amapartie / B.II. Xapuenko,

B.l.Yenixenko, A.A.Tynik, C.B.IlaBnoBa. — K.: TOB «AOpuc—tnpunt», 2012. —

464 c.

5. A.B.Ckpunenp. TeopeTHuH1 OCHOBH €KCIUTyaTallii aBiaiiiHoro oomaananus. Haguy.

noci0. / A.B. Ckpunens. — K.:HAY, 2003. — 396¢.;

6. A.Il.LbamOypkin, B.H.Henenvrko, M.U.PyGen. AeponaBiraifiiini paaioTeXHIYHI

cuctemu. HaBuanpauii mociOuuk/ Ilig.pen. M.M.Py6us — KipoBorpaa. Bua-Bo

['JIAY, 2002.- 520c.

7. YO.B.Ctymancekuii. KommtorepHi iHTerpoBaHi cucteMu aBioHiKu. HapuanbHuii

nocionuk. KJIK HAY. 2011. — 182 c.

JlormoMixkHa

1. B.I1. baGak. besneka apiamii / B. I1. babdak, B. I1. Xapuenko, B. O. MakcumoB Ta
1H. —K. : Texnika, 2004. — 584 c.;

2. Xapuenko B.II. Pagiomasyni cucremMu ONMMXHBOI aepoHaBiraiii: HaBd. mocio. /
B.II. Xapuenko, B.I'. Menkymsn, O.I1. Cymmmu. — K. : HAY, 2011. - 208 c.;

3. Xapuenko B.Il. Apionika Oe3mijoTHUX JdiTadbHux amnapatis / B.I1. Xapuenko,
B.1. Yenixenko, A.A. Tynik, C.B. Ilapnosa]; 3a pen. B.I1. Xapuenka. — K. : TOB
«AGpuc-tipuHTY, 2012.— 464cC.;

4. Koncnektu ek 3 6a30BO1 MIATOTOBKM TEXHIYHOTO MEPCOHANY 3TiAHO BHUMOT
Part-66, Part-147 ( Monyns 3, 4, 5, 13, 14)

[Hdopmartiitai pecypcu B [HTepHeTI:
1.Cuctemu ingukaiii [1C. https://studfiles.net/preview/6810198/page:28/

2. boproBa cuctema nomnepeKeHHs 3ITKHEHb

http://search.ligazakon.ua/l_doc2.nsf/link1/TM058196.htm

3. HELLI — TAWS http://www.fcs-modification.com/?

go=news&n=6&new_language=0
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TekcT JeKkuil

1. Ilpu3sHayeHHs1 Ta NPUHUUN il OOPTOBI cHUCTeMHM MNoONEpPeNKEHHsSI 3iTKHEHb
(TCAS).

Cucremu mnonepe/keHHs1 HeOe3neyHux 30mkeHb JiTakiB y mositpi (Traffic
Collision Avoidance System — TCAS) npusnaveni s pomomoru mijgoty IIK 'y
3aro0iraHHi 31TKHEHHSM Yy IOBITPSIHOMY IPOCTOPI.

Buainsiors yotupu tunu cuctem TCAS:

TCAS 1. Tosigmomnsge minora [IK mpo mnositpsiauii pyx HaBkoisio (TA). Cucrema
TCAS 1 saBnsge co0or0 cucTeMy JIHUCTAaHIIHHOTO CIIOCTEPEXKEHHs, IO NEePIOAHYHO
BUNIPOMIHIOE  CUTHAJIM  3amuTy, ski mpuitmatorbess  iHmuMu  [IK.  JlitakoBi
BIJIIOBIJIAYl  PEXKUMY «S» OOpOOIIOITh NPUUHIATHI CUTHAN Ta HAJCWUIAIOTh CUTHAJI-
BIJINIOBIJIb, 0 MICTUTH 1H(opmariito npo [IK. Lg inpopmaris npuitmMaeTscsi Ha OOpPTY
[1K, oOpobmroeThCcst 1 BiIOOpaXkaeTbess Ha auciuiei minora. KpiM TOro, oliHIOIOTHCS
napaMeTpu TPAEKTOPIi PyXy Ta MOMIMBICTh 3ITKHEHHS, 10 TaKOX B1I0OpakaeThCs
BIIOBIIHUMH KOJIOBAaHUMHU CHUMBOJIAMH.

CyuacHi cucremu TCAS 1 opientoBani Ha BuxkopucTaHHs KoHieniii ADS-B mns
iHpopmyBanus mnimora npo IIK, ski mepeOyBaioTh MOOIM3Yy 1 MOXYTh CTAaHOBUTH
3arpo3y 31TKHEeHHs. BiamoBigHO /10 1IbOr0 O0OpPTOBE OOMaHAHHS TPUIIMAE CUTHAIU BiJ
JiTakoBUX BianoBigauiB pexkumy «1090 ES» Ta Bkazye minoTy MICIENOJIOXKCHHS
IIK, sxuii HajgiciiaB HOTO.

TCAS 1 mupoko 3acTOCOBYETBhCS Yy CHCTeMaxX aBIOHIKM JIETKOI aBialfi.
3o0kpema € 000B’s13K0BOIO /17151 3aco0i1B Jierkoi aBiamii CIIA (3 KiIbKICTIO TACAKHUPIB BiT
11 no 30). 3aramom Ha 3aco0ax JErkoi aBiallii 3aCTOCOBYIOTh 1HTETPOBAaHI CUCTEMU 1
3a3Buuail  QyHkuiro TCAS [ BukoHye OOpTOBUH  OOYMCIIIOBAJIBHUN  KOMIUIEKC.
3acTocyBaHHS KOMOIHOBaHOi CHCTEMHM, IO BHKOHYE YCl MUIOTaXHO-HaBIraliiH1
(GyHKLIi, JO3BOJISIE 3MEHIIUTH BapTICTh, rabapUTHI po3Mipu Ta Macy oOJiagHaAHHS.

TCAS 1II. 3a0e3meuye oOrisi[, HaABKOJUIIHHOTO TMOBITPSHOIO MPOCTOPY Ha
Bunaaok BusiBiieHHs 1HmUX [IK 3 BigoOpaxkennsm ix Ha aucruei (TA). Kpim Ttoro,
TCAS Il owuiHiO€ TOTEHIIHHY MOXJIHMBICTh 3ITKHEHHS Yy moBiTpi 3 iHmmMMH [IK 1y
BUIIAJIKy HAsBHOCTI Takoi 3arpo3u ¢opmye noBigomsieHHs (RA) mist 060X mijoTiB, 1o
no3Boiisie po3ectu [1K y BepTuKanpHiM TUIOMKHI i YHUKHYTH 31TKHEHHS.

TCAS 1II. TIpoext TCAS III Ha momaTox A0 KOHCYJIbTaTHUBHOI iH(OpMAIll TIPO
noBiTpsHuit pyx (TA) wmae HamaBaT peKOMEHalii MO0 YHUKHEHHS 3arpo3u
sitkHeHHs (RA)y BepTUKanbHIN Ta rOpU30HTANBHIN TJIONMIMHAX.

YHUKHEHHSI 3arpo3u 3ITKHEHHS y TOPU30HTAIBHIN IUIONMIMHI TICHO MOB’S3aHO 3
TOUYHICTIO BH3HaueHHS MicnenepeOdyBanHa KoHgmiktyrounx I[IK.  3actocoByBani
OPUHIMON  AUCTAHIIHHOTO  cnoctepexeHHs y noOyaoBi  cuctem TCAS nHe
3a0e3MeuyloTh MOTPIOHOT TOYHOCTI BU3HAYEHHS BIAHOCHUX KYTOBHX KOOpJWHAT.
ToMmy yHUKHEHHS KOH(IIKTY BUKOHAHHSM MAaHEBPY B TOPU3OHTAJBHIN TUIOUIMHI €
Ty’K€ PU3UKOBAHUM.

OCKUJIBKM BUSIBWIOCh TEXHIYHO CKJIAJIHO CTBOPUTU Ta BIPOBAIUTH

uei Tun TCAS, npoekT O0ys10 BIIXUICHO.
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TCAS IV. IIpoekr cucremu TCAS IV nepenbayae BHKOpHUCTaHHA

GNSS 3 d¢ynakmionansauMu  gonoBHeHHSIMU EGNOS (WAAS) Ta iHepiianbHO1
CHUCTEeMM HaBiramii AJis OTpUMaHHs TouyHOi 1H(popmarii mpo Micuenonoxenus 1K .
Ha ocHOBI TOYHMX KOOpPAMHAT MICIIETIONOXKEHHS CTaHE MOXIMBUM TE€HEPYyBaHHS
TpaeKTOpii MaHEBpY Ui YHUKHEHHS KOHQIIKTHOI CHUTyalli y TOpU3OHTANbHIN Ta
BEPTUKAJIbHIN MJIOMIMHAX .

[Tpoext TCAS 1V rpyHTy€eThcst Ha BuKopucTanHi koHneniii ADS-B ta uudgposux
Mepex TNepeaBaHHs JaHuX JJIs 0OMiHY 1H(popmarlii Mixk koHpikTyrounmu [1K.

OmuuM 3 MOXIMBUX BapiaHTiB peanizarii konueniii TCAS IV e ctBopeHHs
byukiii  momnepemkeHHs 3iTkHeHb [IK y  ckmaml  oOGYMCIIOBANIBHOI CHCTEMU
nmitakoBoaiHHSA (FMS).

VY 3B’M3Ky 3 HETrOTOBHICTIO acepOHABITAIlIHHOTO 3a0e3MledYeHHs IMOJIbOTIB JI0
BumMor TCAS IV 1s KoHUeENIlis 3aluIIaeThbCs y MPoekTHIM ¢opmi. Kpim Toro,
HEOOXITHUM € BIPOBAKEHHS JOCTYNHUX UIU(POBUX KaHAIIB OOMIHY JIaHHMH,
rno0anbHe po3ropTaHHs koHuenuii ADS-B  Ta 3MeHIIEHHS TMOXHMOOK CHCTEMH
100aNbHOI CYITyTHUKOBOI HaBIraiii, o noTpedye 3Ha4YHUX 3aTpar yacy, NOB’SI3aHMX 3
PO3MILIEHHSAM Ha3eMHOI IHPPACTPYKTYpH CTaHLIN JU(depeHIaTbHUX MOMPABOK.
Harenep TCAS II € 060B’SI3K0OBOIO0 CUCTEMOTO JJIs1 JIITAKIB IUBUIBHOT

aBiarii:

— y €sponi (TCAS II v.7.1) 3 01.01.2005 nmna IIK 3 KiIBKICTIO Taca)XupiB
outemIor0 3a 11 ado 3 MakcHUMaJILHOIO 3JIITHOXO Macoro moHax 5700 kr

— y CIHA (TCAS II v.6.04) 3 1994p. 13 3arajJibHOIO KUIBKICTIO TMACaKUPIB
outbmoro Hixk 30. ICAO pexomenaye 3acrocoByBatu cucremy TCAS II 3 01.01.2003
JUTS TIOJBOTIB Y TJI00ATbHOMY MaciTaoi.

[Mpunuun mii TCAS II. ¥V 1meHTpl cHCTEeMH MICTHTBCS OOYHMCITIOBAIBHUN OJIOK .
Bin ¢opmye curnanm 3anuty Ha yactori 1030 MI'n, momiOH1 TOCUTHAJIB 3alUTy
BTOPUHHUX panionokaniinux cranuiii (PJIC) Ta BunmpomiHioe iX depe3 JBI aHTEHH,
po3mimeHi 3Bepxy W 3Hu3y IIK. Ili curHamm npuiimarotecss Ha iHmoMy IIK, 1o
nepedyBae y 30H1 aii TCAS, 3a 1omomMororw aHTeH JIITAaKOBOTO BiAMOBIgaYa.

JliTakoBuii BianoBigau (OpMye CUTHAJ BIJIMOBIJII Ta BUIIPOMIHIOE HOTO HA 4aCTOTI
1090 MI'u. Autenn TCAS npuiimMaioTh CUTHaiI-BIJINOBIIb 1 BU3HAYAIOTh HAMPSIMOK
roro HaaxomkeHHs. O6uucmioBad TCAS BHU3HAYae yac, 3a KU CUTHAJI TOBEPHYBCH,
Ta oIiHIoE BiacTtaus 1o 11K.

TouHicTh BU3HA4YeHHsA BiACTaHI cTaHOBUTH 4,2°10-6 M. OOumcmroBau TCAS
crnioctepirae 3a nepemimeHHsaMu cycinHix 11K 1 mporHosye ix tpaekrtopii pyxy. Ha
HACTYITHOMY €Tami MepeBIpseTbcd MOXIMBICTH  3iTKHEHHs BiacHoro IIK i3
MPOTHO30BaHUMHU  TpaekTopismu. Jlani mpo Bucoty monboty TCAS oTtpumye Bif
0apOMETPUYHOTO BUCOTOMIpA CUCTEMH MOBITPSHUX CUTHAJIB, a po BUCOTY 1HImUX [TK
— 3 BIAMOBIEN JITAKOBUX B1IMOBIJAYlB.

Cucrema TCAS ¢opmye HaBkono IIK gesky ysBHY MNpPOCTOPOBY 30HY
MOBITPSHOTO MPOCTOPY, SKa HA3UBAETHCS 30HOK 3ITKHEHHs. Po3Mipu 1€l 30HH
3MIHIOIOTBCSl 3aJI€KHO BiJl BUCOTH TOJBOTY.

Po3paxynku TCAS 3a nonoMoror anropuTMmiB 3a0€3MedyloTh 3aXHUCT 1€l 30HU
B1JI oTparuisiHHs B Hel 1Hmoro T1K.
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TCAS mnocTiiiHO BeJe CHOCTEPEKEHHs 3a MOBITPSIHUM MpocTopoM HaBkoio 1K
Yyepe3 BUIPOMIHIOBAHHS CUTHAIB 3alMTy JIITAKOBHX BIJIMOBIAa4iB Ta MNpUAMaHHS
curHaiiB BiamoBidi Bix iHmmx [IK. 3a orpumanoo iH(pOpMaIi€l0 MPO TOBITPSIHUMN
pyx TCAS ckiamae mporso3 TpaekTopii MOJLOTY KOXKHOTO BHUSBIICHOTO JiTaka. Yac
onoBienHs iH@opmainii TCAS cranoBute 1 c¢. TCAS ¢dopmye nBi ysBHI 30HHU
HOBITPSIHOTO TpocTopy HaBkouo T1K:

— aBapiiiny 300y (Warning Area);

— 30Hy noniepemkeHHs (Caution Area).

2. OcobauBocTi iHguKamii Ta ekcmiyaraumii 0OpTOBOI CcUCTEMU
nonepenxeHns 3itkHeHb (TCAS).

B ochHoBy amroputmiB pobotu TCAS mnokjaaeHO 4acoBUIl KpUTEPIi,
BIJIMOBIJTHO JI0 SIKOTO y BHMAJAKYy BHSBICHHS MaWOyTHbOI KOH(IIIKTHOI  CHUTYyarlii,
3QJIEKHO BIJ Yacy J0 11 HACTaHHs, BUJAIOTHCS BIJANOBIAHI TMOMNEPEIKEHHS IIPO
noBiTpsHy curyamito (TA) abo pekoMeHaamli MOA0 YCYHEHHS KOH(IIIKTHOI
cutyauii (RA). [Ipu oMy BpaxoByeTbCs 4ac, HEOOXIIHHUWA MIJIOTY IS

BUKOHAHHS MaHEBPY 3 YCYHEHHsS KOH(IIIKTHOI CHUTyalli, 10 CKJanacs.

JloB)KMHAa 30HM TIONEpPEeKEHHS CTaHOBUTh 20-—48 ¢ TONBOTY BIJ OI[IHEHOTO
cucremoro TCAS yacy BTOPrHEHHS KOH(QUIIKTYIOUOTO JIITaKa B 30HY 31TKHEHHSI.

JloBkrHa aBapiiHOT 30HM CTAHOBUTH 15-35 ¢ MONBOTY BiJ 4Yacy BTOPTHEHHS B
30HY 3ITKHEHHS. YacoBli Ta BHUCOTHI pO3MIpM IUX 30H pI3HI, MO 3aJEKHUTHh BIJ
BHCOTH TOJIBOTY.

Axmo ITIK ygiitmoB y 30Hy mnomnepemkenHs, To TCAS cmpuitmae iioro sk

KOH(DIIIKTHUI JliTak 1 BUJA€ TOMNEpPEMKeHHS mnpo mnoBitpsHy cutyarito (Traffic
Advisory — TA). Lle moBiZOMJICHHSI CKJIAJa€ThCs 3 TOJIOCOBOIO Ta Bi3yaJbHOTO
NOMNepeKeHb, SAKI JOMNOMAralTh MUIOTY BHUKOHYBAaTH BI3yaJlbHUMI MOWIYK Ta
11€HTU(IKYBATH JIITAK.
Axmo KOHQIIKTHUIA JITaK nepeTuHae apapiiiHy 30HYy, TCAS BHIae pexoMeHIaliio
(Resolution Adicory — RA) momo  BupilieHHS KOHQUIIKTHOI — CHTyalii, IIo
ckinagaeThes. Pekomenpanii RA MoxyTh OyTH KOpUTYBaJIbHUMHU, TONEPEIHKYBATBHUMHU
a00 moCIa0I0BAIbHUMH.
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Pucynox 1 — 3ona aii TCAS

KopuryBanbai RA Bka3yloThb Ha BUKOHAHHS II€BHOTO MAaHEBpPY Yy BEPTHKAJbHIH
IUIOIIMHI JIJIT BUpIIEHHST KOHQUIIKTHOT cuTyaiii. [ToBiIoMIeHHST BKa3ylOTh MUIOTY
Ha HEMPHUITYCTUMI 3HAYE€HHS BEPTHKAIBHOI IIBHIKOCTI.

[TonepemxyBanbHl Ta mnociaadmoBadbHl RA  HaMmararoThCs NPUBEPHYTH yBary
NijoTa 10  CHAKYBAaHHA 32  BEPTUKAIBHOI MBUJIKICTIO. [limoT  moBUHEH
BUTPUMYBATH 3HAYEHHS BEPTUKAJIBHOI IMIBUAKOCTI Yy 3€JIEHIM 30HI 1 sKHallMeHIe
BIIXWJIATUCS B1J] 3aIJIAHOBAHOT TPAEKTOPIT PyXYy.

Indopmartis npo micuenonoxenHs iHmux [1K, mo nepedysatots y 3011 Aii TCAS,
MOJK€e BlIOOpaskaTucs Ha:

— KOMOIHOBAaHOMY IHIMKATOpl BepTHKaIbHOI mBHIKOCTI Ta auctuiei TCAS
(VSI/TDI);

— YJIOCKOHAJICHOMY JHCILIeT MeTeopasionoKaIliifHOI CTaHII ;

— JUCIUICT €JICKTPOHHOI CUCTEMHM THIUKAIIIT .

Axmo Tpaektopii pyxy IIK He mneperunatorbes, Taki [IK mo3nauarorbes
romyoum pombom; IIK, BepTukampbHa BIACTaHb MiXK SKUMU CTaHOBUTH monan 1200
¢byTiB, mNO3HayalThCs TOpokHIM pomOoM; [IK, BepTHKanbHa BiICTaHb MIX SIKUMH
ctaHOBUTH MeHIe 3a 1200 ¢yTtiB, a BijAcTaHb MEHIIA 3a 6 M. MUJb, — CYIIJIbHUM
roayouM pomOOM.

Axmo o6uucmoBay TCAS BusiBuB 3arpo3y 3iTkHeHHs [IK, omiHIOIOTE TOYKY
HaMOMMKYOro 30JMDKEHHS 1 PO3PaxOBYIOTh 4Yac MOJILOTY A0 Hei. Skumo dac 1o
MO>KJIMBOTO 3ITKHEHHS CTaHOBUTH J0 35-48 ¢, meld JnTaKk IO3HAYAETHCI KOJIOM
OypLITHHOBOIO KOJHOPY. Y IbOMY BHIIaJKy MUIOT MOBHHEH Bi3yainbHO 3HaiTH [IK
1 cipoOyBaTH BIACHOPYY YHUKHYTHU 31TKHEHHS.

Y Bumaaky, skmo IIK mnpogorxyrote 30mmxarucs, Tomi 3a 20-30 ¢ mo
MOXJIMBOTO 3iTKHEHHs oOumuciioBad TCAS reHepye miIOTy PEKOMEHIAII0 MO0
po3Benenna I[IK y Beptukanbhiii 1wiommHi. [l y3rojkeHHS peKOMEeHAallii
cuctemu TCAS pi3HUX JiTakiB OOMIHIOIOTHCSA 1H(OPMAIIIEI0 32 JOTIOMOTOI) PEXKUMY
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«Sy» mitakoBuX BiamosimadiB. [loBiTpsHMiA KOpabemh, IO CIPOBOKYBaB MOsBY RA Ha
JUCIIET, TIO3HAYa€eThCsl YEPBOHUM KBaapaToMm. HeoOximna mms

pO3B’sI3aHHST KOH(IIIKTHOI CHUTyallil BEepTUKajdbHA IIBUIKICTH

300paKYETHCS Ha IIKAIl BapiOMETpa 3€JICHOI0 30HOI0, @ HEAOMYCTUMA - YEPBOHOIO.

Pexkomenpamii  (GopMyloTbCS TakuM UYMHOM, 1100 3a0e3meyuTH Oe3nedHe
po3seacHns [IK y BepTuKalbHINA TUIONIMHI, TIpH IbOMY BiacTaHb Mix I[IK moBuHHa
oyru He Menmow 3a 300700 ¢yTiB .

Kpim BizyaneHOi curHamizamii Ha auciuiei, TCAS Bumae BIiANOBIIHI TOJIOCOBI
MOB1JIOMJICHHSI (BUHSATKOBO aHTJIIMCHKOI MOBOIO):

1. ToBimomuienHs npo noBiTpsiHui pyx — «Traffic — Trafficy.

2. TonepemxyBanbHe RA — «Monitor vertical speed».

3. Kopurysanshi RA:

— «Climb — Climby;

— «Descend — Descend»;

— «Climb, crossing climb — Climb, crossing climby;

— «Descend, crossing descend — Descend, crossing descend».

4. KopuryBanbHi RA 3 mijicuneHHs M a00 MocaadIeHHIM:

— «Increase climb — Increase climby;

— «Increase descent — Increase descenty.

5. RA, 110 3MIHIOIOTh HAMIPSIMOK MaHEBpY:

— «Climb, climb now! — Climb, climb now!»;

— «Descent, descent now! — Descent, descent now!».

6. IlocmabmroBanibHi it 0OMexyBasibHI RA!

— «Adjust vertical speed, adjust;

— «Maintain vertical speed, maintainy;

— «Maintain vertical speed, crossing maintainy.

Anroputm pobotu TCAS II omiHtoe HEOOXiAHY BEPTHKAIbHY IIBUAKICTH JJIs
BUKOHAHHS  BIJMOBIJHOTO MaHEBPY Yy BepTUKaibHIA miomuHi. Ll Oe3neuyna
HIBUAKICTh J03Bossie po3Bectu [IK 3 mocratHiMm, 3 MipKyBaHb O€3MEKH, BHUCOTHUM
1HTEpPBAJIOM. Koxuii Oe3meuHiil IMIBUIKOCTI BIJIIIOB1IA€ TICBHE MOBHE
MOBIJOMJICHHS, 1[0 TOBIJOMJISIE TUIOTY TPO HEOOXIMHICTh JIATH  3aIsd il
notpuManHs. HaiimeHin nomycTumi BepTHKAIbHI MIBUAKOCTI Ta BIAMOBIAHI MOBHI
noBimomienns st TCAS 11 Bepcii 7 HaBeeHo B TaOJI.

[Ticns Bmamoro BupimeHHs KOHMIIKTHOI CUTYyaIlli BUIA€THCSI MOBHE TIOB1IOMJICHHS
«Clear of conflicty.

Pexomennamnii RA € HEOOXimHMMH JJis BUKOHAHHsA muiotamu. KpiMm Toro, y
BUMAIKY BUaadi pekomeraaiii RA minor [IK nmoBuHeH HeTaliHO JOTMOBICTH AUCTIETYEPY
ATC npo ueit dakt ppazoro:

«TCAS RA» (BumonsieTbes sik « Tukac Ep-eit»).

[Ticts Bumaui wMoBHOro noBigomiieHHS «Clear of conflicty nutoT moBuHEH
noBepuytu IIK 1o 3ammanoBaHoi TpaekTopii pyxy Ta gomnoBictu aucneTdepy ATC
dbpazoro: «Clear of conflict (Homep 3amanoro emreaony monpoty) Resumedy» um «Clear
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of conflict, returning to (Homep 3a1aHOTO ENIETIOHY MOJIBOTY )».

[Ticns Bumadi mepioi pekoMeraamii RA miioT MOBUHEH MepelTH 10 BUKOHAHHS
HEOOXITHOTO MaHEBpPy HE OuIblle HDK 3a 5 ¢ 3 MOMEHTY BHJA4l MOBHOTO
noBiiomieHHd. be3neunnii yac peakiii mutota s HACTYmHUX RA BABidi MeHIIMH 1
CTAHOBHUTH 2.5 C.

Indpopmanis npo nosiTpsHUM pyx HaBkosio [IK HajmaeTbest MioOTy TUIBKM IS
YCBIAOMJIEHHSI CyTI KOHQJIIKTY 1 i HE CJIJ BUKOPUCTOBYBAaTH sl HaBirauii Ta
MaHEBpYBaHHs . BU3HAuMTH B3a€MHE IOJOKEHHS 3 KOH(IIKTHUM JITAKOM MOXKeE
BUSBUTHUCH CKJIQJHUM 3aBIaHHSIM Y 3B’SI3Ky 3 BIJIHOCHOIO CHCTEMOIO BIJOOpa)KEHHs
TCAS. lle npocuth He3BUYHA JUIsI CHOPUUHATTS cHcCTeMa BinoOpaxkeHHs. Tak,
HANpPUKIIAJ, Ba JITaKH, TPAEKTOpli PyXy SAKUX MEPETHHAIOThCS miJ KyToM 90° Ha
mucriei TCAS Oynytes  BigoOpaxaTHUCh TAaKUM YHMHOM, IO MOXE CKJIACTHCS
BpPaXXEHHS, 110 BOHM MEPETUHAIOThCS Mmijl KyToMm 45° . Came Take BIAOOpaKEHHS 1 €
TOJIOBOI0 NPHYMHOIO HEMPABUILHOTO PO3YMIHHS MOBITPSAHOI CUTYAIlli HABKOJIO JIITaKa.

3. Ilpu3HayeHHs1 TA MPUHIUI Jil CHCTEMH NONepPeIKeHHsI HAOTMKEeHHS 3eMJTi
(TAWS).

[lepmi cucrtemu mnomepemkenHs HabmxeHnHs 3emii (Ground Proximity poxis.
OcuoBuumu ¢yskiismu  GPWS  Oyno mnomnepempkeHHss mijiota TPO  MOXKIIUBICTD
sitkHeHHs [IK 13 3eMHOI0 TIOBEpXHEI0 BHACIIIOK MIBUIKOTO 3HIKCHHS.

Po3BuTok i1HGOpMAIIMHUX TEXHOJOTIA CHPHUSB 3HAYHOMY YIAOCKOHAJICHHIO
ocHoBHUX (yHKIIT GPWS. Po3BUTOK CynmyTHUKOBUX HaBITAIlIMHMX CHUCTEM HaJIaB
MOJKJIMBICTh BHU3HAYaTH KOOPAMHATH MicienepeOyBaHHs, a TaK0XX BHUKOPHUCTOBYBATU
HAJTOYHI EJIEKTPOHHI Many 3€MHOI NOBEpXHI. Bce 1e COpUYMHUIIO MOSBY HOBOTO
KJIacy CHCTEM PAHHBLOTO mNonepemkeHHs: Hadamxenns 3emJi (Enhanced Ground
Proximity Warning System — EGPWS).

Hareniep FAA BBena no3nadeHHs i nporo tumy cuctem (Terrain Awareness and
Warning System — TAWS) i crannmaptusyBajia Tpu ocHOBHI kiacu TAWS.

Knac B. O6naananns TAWS Mae curHamizyBaTH y TAKUX BUITAKAX:

— 3MEHIIIEHHS B1JICTaHi 10 3¢MHOT MOBEPXHi;

— SIBHO BUP@XEHOTO MailOyTHHOTO 31TKHEHHS;

— IIBUAKOTO 3HWKEHHS;

— HEJIOCTaTHBOI MIBUIKOCTI HAOOPY BUCOTH MICJIA 37IBOTY;

— 3HmkeHHd [IK ke 3a 500 ¢pyTiB HaJy MOBEPXHEIO 3EMIIL.

Ax pomatoxk TAWS B wmoxke BimoOpaxaTu wamy MiACTHIBHOI MOBEPXHI Ha
CHelI1aJIbHOMY JUCILIEN.

Knac A. TAWS 11p0ro kiacy noBHHHA BKJIIOYATH TMOMEPEKEHHS y BCIX BUIMAIKAX
KJacy B Ta 3a6e3nedyyBaTu curHaiizalliio y pasi:

— TEPEBUILECHHS MAKCUMAJIbHO JOMYCTUMOI IMIBUAKOCTI 30JIMKEHHS;

— TOJILOTY MTOOJIM3Y MOBEPXHI 3eMJT1 3 HE BUMYILICHUMHU I11aCl;

— HAJIMIPHOIO BIAXWIJICHHS BiJ JIiHIT riicaau i yac nocagaku [1K.
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Kpim Ttoro, TAWS knmacy A mnoBMHHa BiJOOpakaTH Mamy MiJCTHIBHOT
noBepxHi abo momokeHHs [IK BigHOCHO nanamadTy y BepTHKaIbHIHN IJIOMIUHI.
Kmac C. Jlo TAWS mporo kimacy BHUMOTH 3HAYHO HIKYI 1 BKIIOYAOTH TUIBKU
HaitHeoOXimuim ¢yHkmii monepemkeras. TAWS kmacy C npuzHadeno st [1K nerkoi
aBiaIlii, KUTHbKICTh MAaCaXUPCHKUX MICITh SIKHMX MEHIIIA IIECTH.

3arasiom TAWS npusnauena s cBoedacHoi  Bujaui  ekimaxy  IIK
NOMepe/KYyBaIbHOI MOBHOI Ta BI3yaJbHOI CHUTHadi3alii y pa3l BAHUKHEHHS TaKUX
CUTyalllil y MOJIbOTI, PO3BUTOK SIKMX MOXE IMPU3BECTH JO HEHABMHCHOTO 31TKHEHHS
[1IK 13 3eMHOIO0 TTOBEpXHEI0, a TAaKOX JUIS MiABUINEHHS o0i3HaHOCTI ekinmaxy I[TK mpo
€JIEMEHTH 3€MHOI MOBEPXHI Ta MICHEMOJIOKEHHS IITYYHUX MEPelIKoJl, mo € y 0asl
JAaHUX CHUCTEMHM 1 CTaHOBJIATH IIOTEHIIMHY HeOe3nmeKy Ha Woro miicHoOMy abo
porHo3o0BaHoMy HuLsixy. KpiM 11p0oro, cuctema 3abesneuye BUaauy:

— MOBHHMX TOBIJOMJIEHb T1J] Yac MPOXOKEHHS OOYyMOBIIEHUX (DIKCOBaAHUX
BHCOT;

— CUTHAJI3alil y pa3l NEpEeBUIICHHS HEIONMYyCTHUMOTO 3HAYEHHS KPEHY;

— TONEepeKYBaIbHOI CHUTHANI3allll y BUIAJIKY IMEPEAYacCHOIO 3HMKEHHS MiJ] yac
3ax0Jly Ha MOCAaJIKY.

Oo6nagnanna TAWS 0OesnepepBHO aHamizye MNOTOYHI napamerpu nojboty I[IK,
MOJIOKEHHST 11aci Ta 3aKpUJIKIB, peibedy MiJCTUILHOI MOBEPXHI Ta HASBHOCTI Ha
MOBEPXHI IITYYHUX NEPEIIKoJ. Y BHUMAAKYy BUSABJICHHS Yy HaMpsMKY TOJBOTY
MOTEHIIMHO HeO0e3MeYHO1 CHTYyallll 3aBYaCHO TMOIEpPeKYE IIIoTa 3a JOTIOMOTOIO
BI3yaJIbHUX Ta MOBHHX IOBIJIOMJICHb. 3aBYacHE TMOMEPE/KEHHS TMPO MOXKIUBICTh
3ITKHEHHS JI03BOJIAE€ TIJIOTY 30pPIEHTYBAaTHUCS 1 TOYAaTH BHUKOHYBATH MAaHEBP IS
yxusienHs [IK Big 3iTKHEHHS, HE TOPYIIYIOYH TPU [bOMY MPaBUI MIJIOTYBaHHS.

4. QOcobamBocTi iHAMKANII Ta eKcIuIyaTamii CHCTEeMH MOINepeIKeHHS
HaOmkeHHs 3emJai (TAWS).

Po3pi3ust0Th Tpu ocHOBHI PyHKIIT TAWS:

— (yHKUIIO cucTeM nonepeakeHHs HadmmkeHHs 3emii (CITH3);

— (YHKUIIO paHHbOro nonepemxeHHs HaOmmxeHHs 3emul (PIIH3), y Tomy
YUCH 1 CHUTHAMI3aIlll0 MPO TepeaYyacHe 3HIKCHHS,

— ¢opMyBaHHs MOTIEPEIKYBATLHUX MOBHUX MOB1IOMJICHb.

@Oynkuii CIIH3 3abe3neuyroTh BHIady MONEPEKYBAIBHUX MOBIAOMIICHb Y
BUIAJIKy BUXOJY TMEBHUX IMapaMeTpiB TOJBOTY 3a JIOMyCTHMIi 3HAYCHHS:

— IIBHUAKICTH 3HIKCHHSI TIEPEBUIIYE BCTAHOBJICHI OOMEXKEHHS;

— IBUAKICTH 30JMKCHHS 13 3eMJICI0 TIEPEBUIIy€ BCTAHOBJIEHI OOMEKEHHS,

— yTpaTa BUCOTH Ha 3JIbOTI 200 BIAXO/1 Ha JIpyTre KOJIOo;

— TOJIT JIiTaKa HIXKYE 3a JOMYCTUMY BHUCOTY B HE IMOCAJIKOBIM KOH(Iryparii;

— BIAXWJEHHS BHHU3 BIJ TJICaAM 3ax0Ay Ha IIOCAIKy 3a paaloTeXHIYHUMHU
3aco0aMu TOCAJIKM, 1[0 IEPEBUIIYE BCTAHOBIIEHI OOMEXXEHHS;

— TMEPEBUIIEHHS Topora po30DKHOCTI MIX BIJHOCHOK OapOMETPUYHOIO
BHUCOTOIO 1 JICHOKO BUCOTOIO.
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Y pexxumi PITH3 TAWS Ha ocHOBI 6a3u gaHux penbedy MiACTUIBHOI MOBEPXHI,
NOTOYHHUX KoopauHaT MicuenepeOyBanus [IK, mapameTpiB moinboTy Ta cCTaHy
MOBITPS, TAaKTUKO-TEXHIYHUX xapakTepucTuk Ttumy [IK, MixHapogHux HOpM mpo
MIHIMaJbHO  JOMYCTHMI  BHUCOTH  TPOJBOTY  HaJ 3€MHOI0O  TOBEPXHEI0  Ta
NEPelIKoJaMi Ha Hill, a TakKoXX 3arajJbHONPUNHATHX MPaBUJ MUIIOTYBAHHS CHUCTEMa
dbopmye y pobouomMy MpoCTOpi ABI 30HH CUTHAITI3alli] MONEPeKYBaJIbHY Ta aBapiiiHy.

[loTpamisiHHS MIACTWIBHOI TOBEPXHI Y BIAMNOBIAHY 30HY MPHU3BOJIUTH [0
CIPAllbOBYBAHHS MOMNEPEKYBAIBHOI UM aBapiiiHOI CUTHAJI3AIil y BUIJISIII MOBHUX Ta
rpadiyHUX TOBIIOMJICHB.

Jns migBuieHHs 0613HaHOCTI ekinaxy 1K mpo HazeMHy cutyaitito cuctema BHIa€e
Ha CJICKTPOHHY CHCTEMY Bi0OpakeHHs 1H(opMarlii npo miAcTWiIbHUN penbed. Okpim
BOr0, Yy pa3l CIpalbOBYBaHHS IONEPEIKYBAIBHOI CUTHAJII3AIl1 cuctema
BUOKPEMJIIOE HAa €KpaHl IHJIMKATOpa SICKPABO-KOBTHUM KOJBOPOM Ty JUISTHKY
MiACTUIBRHOI  TOBEPXHI, sKa BHKJIMKAla CHpPAlbOBYBAaHHS  IOMNEPEIHKYBaIbHOI
CUTHaJII3alii. Y pa3i clpalbOBYBaHHS aBapIMHOI CUTHAII3ALli CUCTEMA BUOKPEMIIIOE
Ha €KpaHl 1HAMKATOpa BIANOBIIHY JUISHKY SICKPaBO-YEPBOHUM KOJIbOPOM .

OcnogH1 ¢ynkuii PITH3:

— paHHE TIOTMEPEKEHHS TMPO HEJOCTATHIO BHCOTY HaJ TMEPEIIKOAOK Y
HaIpPSIMKY TOJIbOTY;

— TONEPEKEHHS PO MepeIyacHe 3HMKEHHS M1 yac 3aX0Ay Ha MOCaKYy;

— BHJIaya HA €KpaH MPUCTPOIO BIJOOpaKeHHS Bi3yalbHOI OOCTAHOBKH  TPO
HIICTHIBHUN penbed y 30HI OTJISAy Ta IITYYHI MEPEUIKOIu.

ITin wac 3nmxenns IIK y amroputmi TAWS 3aknmameHa MOXIIHMBICTH BHAUl
MOBHUX TOBiOMJIEHb TipoxokeHHs [IK 3azmanerigp 00yMOBIEHUX (BiKCOBaHHMX
BUCOT HaJl MiICTUIBHOIO TOBEPXHEIO Yy pasi :

— TIEPETUHY BUCOTH MPUHHSTTS PIICHHS;

— JocsarHeHHs BUcoTH 150 M 11 yac 3HMKEHHS,

— MPOXOJHKEHHS psily 0OyMOBIEHHUX (DIKCOBAHUX BUCOT;

— TEPEBUIICHHS BCTAHOBJICHOTO TPAaHUYHOTO 3HAYCHHS KPEHY.

[Ipuknaau TunmoBux MoBHUX moBigomyieHb TAWS:

: PoCiliChEOR MOBOKD AHrMHCEKOH BOBNID
THaHN BECHX Pull up
lemna Terrain
Hiuszgo, sesna Too Low terrain
Huaxo inaccn Too Low Ceear
Huiko, saxpraign Too Low Flaps
MNposcpt BECOTY
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PocillchEoi MOBOED

AHAICEEORY MOROKS

MUHHMYM, MHHHMYM

Bl imuimaum-min i

OnacHsi cmyce Sink rate
He crnealica Don't sink
[Cnsccana Ciledes lopse
Bnepeaq npHNATCTRRE Obstacle Ahead

Brepemn semng

Terrain Ahead




