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Performance of flight with observance of all set restrictions and also observance of meteorological minima
guarantees safe flight by all obstacles. Nevertheless, there is still a danger of collision of aircrafts with obstacles.
It is first of all about a human factor. Due to a large number of the victims of accidents the system of warning of
dangerous proximity of the earth of GPWS (Ground Proximity Warning System) was developed and introduced.

However, sometimes, according to the pilot, the plane is not in that point where it has to be and therefore
response to GPWS preventions can be useless as are carried out too late. Still there is relevant a question of
somatogravic illusions in the conditions of poor visibility, there is a set of cases when the pilot trusted in visual
perception, but not indications of devices, and having understood the mistake, was already late. One of the illusions
provoked by impact of angular accelerations is so-called «somatogyral» illusion of an irreversible corkscrew.
Ilusions from impact of angular accelerations are very widespread among pilots of aircraft.

For the solution of this problem it is offered to upgrade the GPWS system by means of addition of an
additional system of the light indication which is built in a windshield of the flying vessel. The essence of this
system will be in change of color of illumination of glass depending on danger of a possible flight incident. It is
the most rational way as in a stressful situation at the person the effect of tunnel sight — a disease state of sight at
which the person loses ability to the peripheral review. Consciousness is narrowed, concentrating on a danger source that
allows to ignore partially or completely signals which are not relating to it: foreign sounds, movements on the periphery of
sight. But at the same time increases reaction to visual color irritants of the central part of sight of the person as which
indication of this system will act. Difficulties with orientation in space result [1].

The easiest and available way is use of a system of LED illumination which is easy-to-work. Depending on
characteristics of a signal from the GWPS system, LED illumination will change the color notifying on degree of
danger and probability of a flight incident. The lack of color will mean that for the vessel there is no threat, green
— that the vessel in safety, but is certain factors which in a consequence can lead to a dangerous situation, yellow
—in case of too fast decrease in flight altitude and red — in case of too fast approach to the earth and risk of collision.

This innovation is directed to reduction of risk of emergence of the aviation incidents connected with a
human factor.
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3BAPIOBAHHSA TA TASIHHSA B IIVIA3MI TJIIIOYOI'O PO3PALY
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YepnicigcoKkuill HAYIOHATLHUL MEXHON02TUHULL YHIgepcumem

BuBYeHHS CrIEKTPaILHOTO CKIIay BUMIPIOBaHHS Pi3HUX 00JIaCTEl TIIII0YOro po3psiay Ta CITIBCTaBICHHS i3
JAHUMU TPO PO3MOJUI MO0 MOTEHI[aly J03BOJIIM 3POOMTH BHCHOBOK, IO B OCHOBHOMY YCi IpOIIECH, SIKi
NPU3BOIATH N0 (POPMYBaHHS Ta NIATPUMKH TIIIOYOTO PO3psiLy, 30CEpeKeHi Oe3IocepeHbo Mo0In3y MOBEpPXHi
Kkatos1a. [I03UTHBHUIT CTOBII CYTTEBOIO 3HAYEHHs B (JOPMYBAHHI TIIFOYOro Po3psiay He Mae. oro poib 3B0IUThCS
JI0 poii cTpymMonpoBoay. HasBHICTH MO3UTHBHOrO CTOBIIA HE € OOOB’SI3KOBOIO YMOBOIO iCHYBAHHS TIIIOYOTO
po3psiny. SIkmo aHox po3ramioBaHiii OnmM3bpko g0 Karomy, TO (apageeBMid TEMHHE TPOCTIp MoOXe
PO3TIOBCIOIKYBATUCH JI0 aHOY 1 JIIIe OLIs caMOi IOBEPXHi aHOAY OyIie po3TalroBaHa CMyTa aHOJAHOTO CBITiHHS.
TakuMm 9WHOM, JUIA iCHYBaHHS TIIIOUOTO PO3PALY NPH KOKHOMY THCKY Tra3dy HeoOXimHa TMeBHa MiHiMaibHA
MiKETIeKTPUYHA BiICTaHb.
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Ha ninsuii AB (puc. 1) cxemMaTuuHO 300pa)KeHO CaMOCTIHHMN TeMHHMH po3psa Ta mepexin Horo o
TIII0YOT0 pO3psiy , TOpu3oHTaNbHA JinsiHka BC BinnoBizae HopMaibHOMY Tiit04oMy po3psiay. [Ipu noganeimiomy
30UIBIIEHHI CTPYMY BUHUKA€E aHOMAIbHUN THirounii po3psia (nutsaka DC). [Ipu cTpymi BiJ OMUHHUIB 10 COTEHb U
TUCSY aMIepiB PO3ps[] IEPEXOIUTh Y JTyTOBUH.

Trnirounit pospsin npu cepennix Tuckax 0,1...100 k[la BUKOpUCTOBYIOTH [UIsi O€3M0CEpeTHHOTO BIUIMBY Ha
00poOmoBaHuil MaTepial, Al OTPUMAaHHS €JIEKTPOHHUX Ta CBITJIOBUX ITyUKiB.

YV mpomuciioBocTi Tiirounii po3psa npu tuckax 0,1...1000 [1a 3acToCOBYrOTH Isl HAHECEHHS TOKPUTTIB
KaTOJAHUM DO3MWIEHHSM, TpPaBICHHA KepaMiKW TPH BHPOOHMITBI MIKPOEGNEKTPOHHHMX MpPWIAMdiB, XiMiKO-
TepMidHOi 00poOku BupoOiB. [IpoBeneHo nabopaTopHi AOCIIKEHHS MPOIECIB OCaKyBaHH METAJIIB 3 Ta30BOT
(hasm, sxi 3aiiicHo0TECs Tipu THCKY 0,13...6,65 I1a, Hanpy3i Ha po3pszai mo 1500 B i rycTuni eHeprii Ha KaTomi
1o 100 Br/cm?. MakcuMambHa TIOBHA MOTY KHICTH PO3PSY, IO BUKOPUCTOBYETHC Y IPOMUCIOBHX YMOBAX I
azoTyBaHHA cTaneit nocsrae 100 kBr.

B ymoBax HarpiBy THiIOYMM pO3pSIOM JeTalli, [I0 3BaplOIOThCS, € OJHHM 3 ENEKTPOIIB PO3psiay —
3a3eMJIeHMM KatofoM. KaronHa miiima, depe3 sIKy 3IiMCHIOETBCS BBEACHHS TEIUIOBOI €Hepril B 3BaplOBaHHI
BUPOOH, PO3TALIOBYETHCS Ha OIYHMX MOBEPXHSX JETalleld, BHACTIJOK YOTO TIIIOYMN pO3psI € MOBEPXHEBUM
JokepenoM TertoTd. e o0yMoBiTtoe Taki 0coONIMBOCTI HAarpiBaHHs B yMOBax An(Y31HHOTO 3BapIOBaHHS, SIK !

1) HarpiB 3BapHUX 3’€JHaHB 3MIHCHIOETHCS 32 JJOTIOMOTOI0 TEIUIOMPOBIIHOCTI BiJl 30BHIIIHBOT HOBEPXHI
BUPOOY;

2) HarpiBaHHs aeTaseil, 1110 3BapIOIOTHCSI, OB’ A3aHe y 6araThoX BHIAIKaX i3 OHOYACHUM HArpiBaHHIM
MIPUCTOCYBaHb, sIKi 320€311eUyI0Th X CTHCHEHHS, 110 ITPU3BOIUTD JI0 3pOCTaHHS HENIPOAYKTHBHUX BUTPAT;

3) ®opMu Ta IUIOMII TOBEPXOHb, IO CIPHIMAIOTH TEIDIOTY BiJ JKepela HarpiBaHHS, € IOCHUTH
PI3HOMAaHITHHIM.

JL71st 3MEHIIeHHS BUTPAT BUKOPUCTOBYIOTH KaTOAHY UMY IO Mae 0OMEXKEHHSI, B CBOIO Yepry Lie 3MEHIITy€e
HaJTMIIKOBOMY HarpiBaHHS JSTaJICH Ta BUTPATy eIEeKTPOSHeprii.

[Mpotiec HAarpiBy TIIFOYUM PO3PSIIOM, aHAJIOTIYHUI 10 IHIIUX CIIOCOOIB 3BapIOBaHHS (1yroBe, elNeKTPOHHO-
IPOMEHEBE, SJIEKTPOLIAKOBE Ta iH.), 0 BKIIOYAE TEPMIUHY CKJIQIOBY, MOXKE OYTH NPENCTaBICHUH K pe3yJIbTaT
(YHKIIIOHYBaHHSI CUCTEM «DKEPEIIO JKUBJICHHSI — JKEPEJIO HarpiBy — BHPiO» 1 3 ypaxyBaHHSM MOXKJIMBOCTEH
(YHKIIOHAIBHUX B3a€MO3B’SI3KIB MK OKpPeMHMHU 11 eleMEeHTaMH MoXe OyTH y BHIJISIII JBOKOHTYPHOI
eJIeKTpoTepMiuHOi cuctemu Puc.3-4.

V mporeci popmyBaHHS (Hi3HIHOTO KOHTAKTY, IO MPOTIiKA€ OJHOYACHO 3 HATrPiBOM, B3a€EMOJIisl METAIy B
30HI 3BapHOrO 3'€JHaHHS 3 KHCHEM HaBKOJIMIIHLOTO CEPENOBHINA INPOTIKae B ABOX HampsiMKax: 1) y 30HI
(hi3MIHOTO KOHTAKTY, IO YTBOPUBCA, He audy3iitHe po3CMOKTYBaHHS KICHIO TI0 TPaHUIIIX Ta 00, €My 3epeH, sSKe
IHTEHCU(IKYETHCS 3 TMIABUMICHHIM TEMIEPaTyPH i pO3BUTKOM ILTOIIi KOHTAKTY.

Hanpuknan, TpuBamicTb pO3CMOKTYBaHHS OKCHAHOI IUTIBKM TOBIIMHOK 5 HM I MiIl Ta HIKEIO
craHoBuTh 1 ... 10 ¢ 3 00, eMy mip 1 KaHaJIB MDX IUIACTUYHO Ne(OPMOBAHMMH BUCTYIIAMH KHCEHb, KUl
3aJIMIIMBCS, BUTPAYAEThCSl HA JIOOKHCIICHHs IUX mip. B pe3ynbrari, MO NepBiCHIN IPaHUIl KOHTAKTY JeTanei
MOX€ CIIOCTEpIraTucsl JIAHIIOKOK MIKPOBKJIIOYEHb OKHCIB HaBiTh IICIS TOBHOI peKpHcTaizaiii 30HH
3BaproBaHHs. BenmuunmHa 1 KUTBKICTh IMX BKJIIOYEHb 3aJIe)KaTh BiJ IIBHIKOCTI Ta TOBHOTH AehopMyBaHHS
Mikpopensedy. Y 3B'S3Ky 3 IUM, TPH 3BapiOBaHHI THCKOM Yy TJIIOYOMY PO3pPSIi ITICIs MiATOTOBKU JETajew,
BCTaHOBJICHHSI 1X Yy 3BaplOBAIFHOMY NPUCTOCYBaHHI 1 CTBOPEHHs B KaMepi MaKCHMaJbHOTO PO3PiPKEHHS,
3abe3medyBaHoro (opBaKyyMHUMH Hacocamu (opieHTOBHO 1 ... 5 Tla), mo meraneii mpUKIamaeTbes HEOOXiTHE
3YCHIUTS CTUCHEHHS 1 3[[ICHIOETHCS HATPIBaHHS 3 MAKCUMAIIBHO MOYKIMBHMH a00 TPUITYCTUMUAMH IBHIKOCTSIMA
3 METOI0 OOMEKEHHSI IOCTYITy KHCHIO 3 HAaBKOJIHMITHEOTO CEPEOBHIA BITIMO KOHTAKTHOI 30HH.

OCKUMBKH 3BaprOBaHHS 3MIACHIOETHCSA 3a3BHUAil B OUYMINEHWMX raszax mpu Tuckax 5 ... 10 klla, To
mapmianbHAN THCK KHUCHI0O He mepesuinye 0,133 Ila, mo mo3Boisi€e HaBiTH Ha BIIKPUTHX TOBEPXHSX, SIKi HE
3BapIOIOTHCS, OTPUMATH JIUIIEC HANTOHBIII TUTiBKH OKKCIB. OIHAK, [Ie HE BUKIIOYAE MOXKIUBOCTI MTOSIBH OKHUCIB y
BY3bKiii 30HI Ha 30BHIIIHBOMY KOHTYpi KOHTakTy. [Iporiecu 00'eMHOT B3aemoii (TpeTsi CTajisl) Mpy 3BaprOBaHHI
THUCKOM DPI3HOPIHMX METaliB BU3HAYAIOTHCS SIK CTAHOM KOHTAKTYIOUMX MMOBEPXOHb, TaK 1 HAsSBHICTIO rPajieHTa
KOHILIEHTpAIIiif eleMEHTIB Ha TX KOPAOHI B MOYaTKOBHI MOMEHT 3BaptoBaHHsl. [Iporiecu qudysiiiHoro MacoooMiny
NpY 3BapIOBaHHI y TIIIOYOMY pPO3psiAi BHBYaiHCh y podoti [100]. MatepiagaMu i JOCHIIKEHb CITYKHIIH
apMKo3aiizo, crans 12X18HIT i crames 45. 3BaproBaHHs IIUX MaTepialiB B PI3HHUX MO€AHAT76 HHSIX JT03BOJIMIIO
JIOCITI/KYBaTH B3a€MHUH BIUIMB €JIEMEHTIB NP AnQY3ii, OIIHUTH POJIb OKMCHUX IUTiBOK Ty Me203 B ymMoBax
10HHOTO HarpiBy, a TAaKOX, POJIb BYTJIELIO SIK €()eKTHBHOTO BiTHOBHHKA.

MerouKa MiArOTOBKH 3pa3KiB BiAMOBifaia MPOMUCIOBHM yMOBaM: TOKapHa oOpoOka 3a 6-M KiacoMm
yucToTH 32 1...2 moOM 10 3BapiOBaHHS 1 NPOMUBAHHS 3BAPIOBAHUX IMOBEPXOHB AIlCTOHOM ab0 CIUPTOM
Oe3nocepeHbO Tiepe] BCTAHOBICHHAM y Kamepy. [ 3'acyBaHHS 3aJIe)KHOCTI MIITHOCTI 3'€THAHHS Bif IIHPHHA
IUQyY3IHHOTO TepexXigHoro Imapy Oyim BHKOpHCTaHI 3'€HaHHS apMKo-3amizo — cranb 12X18H9T. Bubpane
MOETHAHHS MaTepialiB I03BOJIMIO OTPUMATH MEPEXIAHUIA 11ap 3MIHHOTO CKJIA/y Bijl YUCTOTO 3ai1i3a 10 JeroBaHol
cTaii 0e3 yTBOpeHHs KpUXKHX iHTepMeTaniniB. [lokazano (puc. 3), 1o npu TOBIIUHI TepexinHoro mapy 3 ... 5
MKM BiKe 3a0e3NeduyeThCsi MILHICTh 3'€HAHHS, IO JOPIBHIOE MIIHOCTI ciabimoro marepiany (pyHHyBaHHS
BiOyBanocs Mo apMKo-3aylizy T03a 30HOI0 3'eiHaHHs). HaiOinpll BUCOKI BIacTHBOCTI 3, €IHaHHI (G =
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360...380MI1a) BiamoBimarOTh pexXrMaM 3BaproBaHHA: Temrmeparypa 1423...1473 K, 3ycwmwis ctuckanss 5...8
MIla, yac i30TepMiuHOT BUTPUMKH 7...9 xBrinH. [loarnbiiie 3011bIICHHS TOBIMHH EPEXiTHOTO MIapy MPaKTHIHO
He ITiABUIIY€E MIIHICTh. [Ipy 1IbOMY € HECYTTEBHM, SKUM YHHOM JIOCSTA€THCS ONTUMAJIbHA TOBIIMHA MEPeXiaHOT
30HH — MIIBUILIEHHSAM TEMIIEPATypy a00 301IbLICHHIM Yacy 3BapIOBaHHSI.

Puc. 3. 3anescuicmo miynocmi 36apHo20 3¢0HAHHS 810 MOBWUHU NEPEXIOHO20 APy
npu cmuckarouux 3ycunnsx 10 MIla

Pomp Byrimemo B mporeci yTBOpeHHsI TUQY3IHHOTO 3'€qHAHHS JOCTATHHO CKJIANHA. 3 OTHOTO OOKY, BiH
BIZIHOBITIOE OKCH/IN Ha KOPJOHI qudy3ii, a 3 IHIIOTO - HASBHICTh CHIIHUX KapOiJ0yTBOPIOBAYIB, TAKMX SIK TUTAH 1
XpoM, ranbmye AuQy3iiHIi MacoOOMiH.

BucnoBku. Y mporeci 3BaproBaHHs OJUH 1 TOH e NMPOMDKHHUI Marepian MoOXe BHKOHYBaTH JAEKiJIbKa
¢ynkuiit. [IpomixHi MaTepiaan MOKYTh 3aCTOCOBYBATHCS Y BUTJISIII (DOJIBTH, MTACTH, TIOPOLIKY 200 HAITUIICHOTO
mapy. Iupoki mocmipKkeHHs o0 BUKOPUCTaHHS MPOMIKHHUX MarepiaiiB IpH 3BaplOBaHHI TBEPIUX CIUIABIB i
TBEPMX CIUIABIB 31 CTAJSIMU B TIIIIOYOMY PO3pSIIi
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Typcynos A.T., llemkos B.B., Byxapos 10.B.
Kpemenuyyvruii tbomnuii koneosc Hayionanvrozo asiayitinoeo ynisepcumenty

[Ipobnema emomiifHOi HampykeHOCTI HaOyBa€ OULTBINOI aKTyaJbHOCTI MPH HAaBYaHHI Ta IepeHaBYaHHI
JBOTHOTO CKJIaJy, a TaKOXX MPW BHHUKHEHHI BXKUX 1 OCOONMBO HECIOMIBAHMUX YCKJIQJHEHb B MOJBOTI.
Po3pi3HsIOTH TPH OCHOBHI TPYIH MOPYIIEHbD, B SIKMX MOXE BHSBISITUCS €MOIIIHA HAIIPYKEHICTh:

— eMOIIIHO-MOTOPHI MOPYILEHHS — CKYTICTh, HEMPaBHUJIbHA 11032, 3aTHCK YIPABIiHHS, HECYMIPHI 3yCHIUIS
Ha OpTaHH YIPaBIiHHs, PO3J1al KOOPHHAIIIT;

— eMOI[IfHO-CEHCOPHI TIOPYIICHHS] — YIOBITbHEHHS CIPUHHSTTS, OCOOIMBO MPH MPUIOMI TPHIATOBOI
iH(popMaii, 3HIKSHHS IBUAKOCTI IEPEMUKaHHS YBary, MOTIpIICHHS M’ SI30BOTO TOYYTTS, TPYIHOII B CIIPUHHATTI
KOMaH[I 110 Paio;

— eMOIIHHO-1HTEeNeKTya bHI TOPYIIEHHs] — YIOBUIBHEHHS MUCJICHHS 1 3HIDKEHHS HOTO KPHUTHYHOCTI,
3arajpHa 3arajJbMOBAaHICTh a00 TMOsBa HEBMOTHBOBAaHMX pIlICHb, 3HIKCHHS NaM’ATi aX IO 3a0yBaHHS
HaHTIPOCTIMINX iHCTPYKIIH.

Lli mopymieHHs MOXYTb BHSBISITHCS y TOEJHAHHI 3 BEreTATHBHHMH NOPYIICHHSMH. BUHHUKHEHHS
BHPAKCHOIO eMOIIIIHOT HaIPyKEHOCTI MOXKe OYTH BUKIIMKAHO PSAIOM IIPHYIUH.

Ie MmoxyTb OyTH:

— HEBIJIIOBIIHICTh HAsBHUX Y KyPCAHTIB 3HaHb, HABMYOK 1 yMiHb BUMOT'aM, 10 NP1 BISIOTHCS 10 HUX;

— HECTIPUATIMBI U JIBOTHOTO HaBYaHHA ab0 JIbOTHOI MisUTBHOCTI 1HAWBIAYaJbHO-IICHXOJIOTIYHI
0COOJTMBOCTI 0COOMCTOCTI, HATIPUKIIA, MiJBUILCHA 1 CTIfKa BPa3JIUBICTh;
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