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Cexuus 1. [lepcnieKTUBHBbIE ABUALIMOHHbIE H KOCMUYeCKHE TEXHOJIOTHHU

KomnbloTepHoe Moe1MpoBaHue PaTUANMOHHO-UHIYIIHPOBAHHBIX HAPYIIEHU
pa6oThI HeHPOHHBIX ceTeil KOPbI TOJI0BHOT0 M0O3Tra

byzait A.H. l, Jlywianoes 9.B.}, Honosa E.IL.*
V12075178 Ilybna, Poccus; B7(0%; PAH, HUNAD MT'Y, Mocksea, Poccusa
popovaelp@mail.ru

Wzydenne BAMSIHAS pajgnaldy HAa MO3T M €r0 KOTHUTHBHBIE ()YHKIIMHA B HACTOAIIEE BPEMS SBISETCS
aKTyalpHOUW TpoOiemMol. ECTh eCTECTBEHHBIC WCTOYHHWKHM paJUallii ¥ UCKYCCTBEHHBIC, CO3JIaHHBIC
YeJIOBEKOM. ECTECTBEHHBIE - 3TO KOCMHUYECKAs pajdalys, 03kl KOTOPOU YBEIMYMBAETCS C BBICOTOM. Jlis
MIOJIETOB Ha OOJBIIMX BBICOTAX WX BIHMSHHE HEOOXOIMMO yYUTHIBaTh. CO3/IaHHBIE YEITOBEKOM HCTOYHUKU
paauanuu TpeOYIOT CHEIHATBHBIX MEp MPEIOCTOPOKHOCTH, KaK HAalpUMEp, MEpPhl KOHTPOJISI 3a paboToi
ATOMHBIX JJIEKTPOCTAHIMN, MEPBl PEAOCTOPOKHOCTH MPH OOPAIIEHUH C PAJHMOAKTHBHBIMU MaTepHaiaMH,
Hen30eXKHas 7032 pagualliy MPH UCIIOIB30BaHUH €€ B MeIUITNHE (JTy4eBast Teparms).

Lenpro maHHOW pabOTHI SIBISETCS KOMITBIOTEPHOE MOJENNPOBAaHUE PaJIHAlMOHHO-WHIYIIMPOBAHHBIX
HapyIeHnH paboThl HEWPOHHBIX CETEH KOPBI TOJOBHOTO MO3Tra JJIsl Pa3InYHbIX BAPUAHTOB J103 paJHAIlHH.
Jis 3TOrO aBTOpaMM WCHONB30BaHA MOMUGHUIIMPOBAHHAS MOJNENh XOMKKWHA - XaKCJIH, OMHCHIBAIOIIAS
HEHPOHHYIO aKTUBHOCTH TPH PA3NIUYHBIX BXOJHBIX TapaMeTpax COOTBETCTBYIOMIMX Pa3IHMYHBIM J103aM

paaraIim.

Baunsinue k€cTKOCTH coeIMHEHM I 31eMEHTOB KOHCTPYKIIUH Ha
AMILIMTY/IHO-4ACTOTHbIE XaPAKTEePUCTHKH 00beKTa

Hzonxun A.A., Capun A.U., @ununos A.I., [lonkoe A.A.
Camapckuil HayUuoHANbHBILL UCCIe008AMENbCKULL YHUGEpCUmMEm
umenu axkademura C.I1. Koponésa, . Camapa
igolkin97 @gmail.com

OpgHMM W3 DJTalnoB MOBBILEHUS HAAEXKHOCTH M pecypca KOHCTPYKIHMH JJIEMEHTOB pPAKETHO-
KOCMHUYECKON TEXHUKU SBJSETCS MOAANBHBIA aHanu3. B pesynbraTe aHammsa MOMy4yalOT MOJANBHYIO
MOJIEJTh, KOTOpAasi OMUCHIBAET TMHAMHUECKOE MOBEICHNE PEaTbHON KOHCTPYKIINH.

B mpouecce Bepudukanun koHeuHo-3meMeHTHOH Monenu (KOM) oObekTa MCHBITaHUNA CPaBHUBAIOT
pacuéTHBIe aMIUIMTYJHO-4YaCTOTHbIE XapakTepucTHKH (AUX) ¢ 3KCIepUMEHTaJIbHBIMU XapaKTePUCTHKAMHU
oObekTa wucnbiTanuil. [locne cpaBHEHHS MPOBOMISAT KOPPEJSIHIO pacu€THOW MOJAENH, B XOJle KOTOpPOM
BBUIBIIIIOTCS KpUTEpUH, Biausitone Ha AUX [1].

B nannoit paboTe paccmaTtpuBaeTcsl IpUMEP BIUSHUS KECTKOCTH COCTUHEHHUH 3JI€MEHTOB PaKeTHO-
KocMudeckoi TexHukn Ha AUX oOwpekra. B xauecTBe 00beKkTa MCIBITaHWI ObUT BHIOpaH TWHAMHYECKUH
MakeT MaJloT0 KOCMHYECKOro ammaparta. B xome cpaBHeHus pacu€tHoii AUX ¢ 3KCHepuMEHTaTbHOU
HEOOXOIUMO OBLIO JOCTHYL CXOAMMOCTH PE3YJIbTaToB, TO ecThb Bepupuuupoath KOM. Ananuzupys
BnusiHMe mnapaMeTpoB KOM Ha eé AUX, ynanoce BBIIBUTH psAJ CBOMCTB, M3MEHAS KOTOPHIE MOXKHO
KOppeKTHpoBaTh pe3ynbTathl AUX. J{is 3Toro Mbl BU3yajibHO, C IOMOIIBIO MTporpaMMHoro mnpoaykra MSC
Patran, mnpeaBapuTenbHO 3arpy3uB pe3yJabTaThl aHAIN3a, OINPEICTHIM BO3MOXKHBIE JJIEMEHTBI W HX
COEAMHEHHS, KOTOpbIE BJIMAIOT Ha IEPBbIE COOCTBEHHBIE YACTOTHI 00bekTa ucnbiTanud. Ha pucynke 1
npezcrasieHa Gpopma kojaebanuii 00beKTa HCIBITAHNH Ha YacToTe 17,2571,

3aeck BUAHO, uTO Ha yactore 17,25 I'm, oObekT umeeT popmy moutu 6e3 meraHarmu. OCHOBHOM
BKIag B (opMy 3Iech BHOCHT MECTO COEIMHEHHS OOBEKTa HCIBITAHUA C MEePEXOTHBIM OTCEKOM.
[Tapamerpamu 3TOTO COeMHEHNS MBI U Oy/IeM BapbHpPOBATh.
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OO0BeKT HCIBITaHMI

Tlepexoamsrii 0TCEK

0.0265

Pucynox 1. @opma xonebanuii obvekma ucnvimarnutl Ha wacmome 17,25 I'y.

Ha pucynke 2 mpencraBineHn rpaduk 3aBUCHMOCTH YCKOPEHHUS OT YacTOTHI, HA KOTOPOM BHJHO Kak
W3MEHSIETCS IIEPBBIN TOH MPU N3MEHEHUH KECTKOCTH COCTMHEHUS MEXK Y IIEPEXOIHBIM OTCEKOM M 00BEKTOM
ucnbITaHus. B naHHOM cityyae, 4TOOBI CMECTUTH IEPBBIN TOH BIIEBO, T.€. B CTOPOHY YMEHBILEHHS YaCTOTHI,
HEOOX0IMMO YMEHBIIHTSH kEcTKOCTh 3akperuieHust (DOFSpring B KOM).

— 3!((‘!]6])}[1\16}1‘1‘8:[5}{1,16 J3aHHEBIS

a, mm/c?
0,50 PacuéTHEI® JaHHEIE HCX0JHES
----- Pacuétrele gagHEE ¢ K=0.9 xecTroro coeHHeHHA
-------- Pacuétuele gannse ¢ K=0.85 xecTkoro coequuerns
0,40
-------- Pacuétnrre gannsle ¢ K=0.75 xKecTKoro coeauHeHHs
Pacuérnele naggEe ¢ K=0.75 xectroro coegumenn H D=0. | KORCTPYKUIHOEHOTO
AeMIIPHPOBaHHA
0,30 | | |

0,20

0,10

0,00 ‘ T : it — T : i S : T : et —
5 10 15 20 25 30 35 40 45 50
f.I'n

Pucynox 2. I'pagux 3asucumocmu yckopenusi om 4acmomsl Ha NEPEOM MOHe 00beKMa UCHbIMAHULL

PGSYJ'ILT&TBI 3aBUCHUMOCTH KECTKOCTHU COCAMHCHUS TAKXKC ITPUBCACHBI B Ta6m/1ue 1.

Tabnuya 1. Pesynvmamoi no060pa scécmrkocmu no nepeotl Pe30HAHCHOU Yacmome

Koadduruenr xeéctkoctu Pesonanchast yactoTta, I'it
0.9 16
0.85 15.5
0.8 15.25
0.75 14
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BriBoabI:

B pesynbrare npoBenéHHOM paboTHI ObIIa 0OeceYeHa CXOAUMOCTh IEPBOTO TOHA B Tpeaenax 1,8%,
4TO HE MPOTUBOPEYUT TpeboBaHMsM 10 Bepudukau KOM [2, 3].

st Gojee TOYHOTO CXOXKICHHST HEOOXOIMMO MPOBECTH 0oJiee TINATENbHBIA MOJ00p MapaMeTpoB U
cBoiicte KOM.

Jlureparypa
1. Uromxwa A. A., Cadur A. 1., @ummros A. I'. MomansHbIH aHATH3 THHAMHYECKOTO MaKeTa MaJIoTo
KocMudeckoro ammapara «Auct-2/[» // Bectouk Camapckoro yHHBEpCcHTETa. AIPOKOCMHYECKas
TEXHHUKa, TEXHOJIOTHH M MamnHocTpoenue. 2018 r.T. 17 Ne 2. C. 100-109.
2. Department of Defence handbookMIL-HDBK-340A. Test requirements for launch, upper-stage, and
space vehicles. Department of Defence, 1999. 245 p.
3. Standard: ECSS - E-ST-32-11C. Modal survey assessment. Noordwijk, 2008.

Abstract
To obtain a reliable (verified) finite element model, it is necessary to compare it with experimental
data and identify criteria that affect the dynamic behavior of the test object. As a result of the analysis, the
dependence of the stiffness of the compounds of the test object elements on its resonant frequencies was
revealed.

CTeHp 1M1 IKCIIePUMEHTATIBHBIX HCCJIEI0BAHUN XapaKTepPUCTHK
ruipocucTeMsl Bepronéra Mu-8

Cagun A.U., Cmaonux /I.M., Ilonenvniok H.A., I'apeee A.M.
Camapcruti HAYUOHATLHBLU UCCAEO08AMENbCKULL YHUBEPCUMEM
umenu axademuxa C.I1. Koponésa, e. Camapa
artursafin1988@gmail.com

Beenenue

B Hacrosmmee Bpemst runppasiauueckue cuctembl (I'C) momyumnu MIMpOKOE pacnpocTpaHEHHE B
Pa3NMYHBIX OTpacisX MPOMBIIUIEHHOCTH Onarofapsi MX HPEeUMYILECTBaM: BBICOKOE OBICTPOACHCTBHE,
Ooublast yyenbpHass MOMIHOCTh, Beicokue KII/ u xoadduumeHT ycuneHus, BO3MOXKHOCTh OeccTyreHuaTon
perynupoBku. B aBuanmuu I'C BBINONHSIOT KitoueBble GYHKUIUH HA OOPTY BO3AYIIHOTO CyIHA, YTO JIEIAeT
3ajady oOecledeHus] MX HaAEXHOCTH BecbMa akTyanbHOW. [Ipn 3TOM HE00X0AWM KOMIUIEKCHBIM HOAXO,
TpeOyIoUHiA ¢ OHOW CTOPOHBI 00ECIIeUeHHs BEICOKOTO YPOBHS HAJEKHOCTH arperatoB CUCTEMbl Ha dTare
WX TIPOEKTUPOBAHMS U MPOU3BOJICTBA, a C IPYrOi — CTPOTOe COOIOIEHNE MTPABUI U HOPM UX TEXHUYECKOTO
o0CITy>)KUBaHHs W peMoOHTa. Kilto4deByro posib UrpaeT MMEHHO SKCIUTyaTallMOHHAs HAAEXKHOCTb, BBICOKHH
YPOBEHb KOTOpPOW JIOCTUTAETCs, B TEPBYIO ouepenb, Onarofaps MPUMEHEHUIO COBPEMEHHBIX METOJOB
KOHTPOJIA Y TUAarHOCTUPOBAHHS TEXHHYECKOTO COCTOSIHHS. B OCHOBE TakMX METOJOB, KaK MPaBUIIO, JIEKUT
anpuopHass uHpopmauuss o QyHkouoHupoBaHun ['C, monydaemas B T.4. TPpd HPOBEACHHUU
SKCHEPUMEHTANBHBIX ~ HCCIEIOBAHUH Ha CHENHalbHO pa3padOTaHHBIX THUAPABINYECKUX CTEHOAX,
MMUTHPYIOMXX paOOTy CUCTEMBI B YCIOBUSAX MPHUOIIKEHHBIX K PEATbHBIM YCIIOBHUAM KCIITyaTaI|H.

Merton

PazpaGoraHHbIf 3KCIepUMEHTAJbHBIM CcTeHA (pUCyHOK 1) mpencraBiser coOoi  THIOBOM
anekTporuapomexanuueckuii yzen (OI'MY), cocrosimuii, B ocHoBHOM, u3 arperaroB I'C Beprosnera MU-8
[1-5]. OH mo3BOJSIET B YCIOBHSAX MaKCUMAIbHO MPUOIMKEHHBIX K HITATHBIM IPOBOJIMTH HCCIICAOBAHUS
nuHaMuueckux xapakrepuctuk OI'MY I'C (u3menenus paznuysbix nmapametpos OI'MY I'C Bo Bpemenn) u
AHANM3UPOBATh BIIMSHIE PA3]IUYHBIX HEUCIPABHOCTEH Ha (DYHKIIMOHWPOBAHHE OTACIBHBIX arperaroB W
CUCTEMBI B IIETIOM.

C y4éToM TOro, 4TO B yCIOBHSX dKCILTyaTalu BepToséra Ha ruapoycunutens KAY-30b geilictByroT
3HAUYMTENIbHBIE Harpy3ku (1o 1,5 ToHH), OblIa pazpaboTaHa crenuanbHas cCUCTeMa HarpyXeHus (PUCyHOK 2)
C MCIOJIb30BaHUEM ITHEBMOLIMIMHAPA U TEH304aTUHKa, JUI 3aMepa YCUINs Ha BBIXOJHOM IITOKE arperara.

OnmHoit 3 0COOEGHHOCTEH pa3pabOTaHHOTO CTEHIA SIBIIICTCS BO3MOXKHOCTH CO3MAHUS XapaKTEPHBIX
HeucnpaBHocted OI'MY I'C, npu noMomu cnenuanbHBIX UMHTATOpOB. VIMUTAaTOp HEHWCIPABHOCTH - 3TO
CBS3KAa THAPABIMYCCKUX DJJIEMCHTOB, IIO3BOJIAIONIAS CO3JaBaTh HapymieHus B pabdore OIMY I'C
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aHAJIOTUYHBIC TEM, YTO MPOUCXOIAT B 3KCIUTyaTard. CTOUT OTMETHUTh, YTO pa3pabOTaHHBIE MMHUTATOPHI
JTAIOT BO3MOYKHOCTB HE TOJILKO BHOCHTD pa3nuyHble HapymeHus B paboty DI'MY I'C, HO u perynnpoBaTts ux
BJIMSIHUE, HAIPUMED, N3MEHEHUEM yTEUKH, CTCTICHH 3arpsi3HeHUs] PUIIbTpa.

1 — nanens arperaros;

2 — runpoycunurenb KAY-305;

3 — npeobpaszoBatespb yacToTsl [TUB;

4 — natyuk uncToThl )KkuakoctH [IOTOK;
5 — naruuk pacxona xunkoctu TJP-10;
6 — rermmoooMennnk SA080-310-S4.

1 — runpoycunutens KAY-30b (cunoBoif mummHAp);

2 — ruppoycunurens KAY-30b6 (ynpasnstomuit 0710K);

3 — garumk nepemerneHus mToka akryatopa GEFRAN
PZ-12-S-100;

4 — natunk cuibl K-P 16A 1,5 (J1C);

5 — KMHEMaTHYEeCKUH MEXaHU3M YIPaBIICHUS THAPOYCHIIU-
TeNeM;

6 — mpomopiroHanpHbIe cepBopacnpeneauren LRWA2-
34-3-A-00 (ITP2);

7 — mHarpy3ouHslii mHeBMormimHAp 40M2L200A0100
(1LY

Pucynox 2. I'uopoycurumenv KAY-30F ¢ nazpy30unbim nHeGMOYUIUHOPOM

Pa3zpaGoTaHHbIM CTEHJ OCHAIEH CpPEACTBAMHM HM3MEPEHHUs M peructpanuu napamerpo OI'MVY I'C,
00BETMHEHHBIX B €IMHYIO CHCTEMY (PHCYHOK 3).
Cucrema perucTpaummn U ynpaBaeHna CtTeHaom

LabVIEW
=, 9BM

BermcaTeTsHER I Konrpoatep (NI cRIO 9023)

60k

CpenctBa

TIPOTPaMMHPOBaHH
TIJIK: LabVIEW
cRIO

5-tn

Fmax mapa
| H
= s < B
= 3 . % = “ Tafa §o55  wessss”
4 xanaTbHSI! | | 8 KaHATEHBI 4 KaHaTBHBIH 4 KaHATBHBIH 10 KaHa.TbeLh
32 KaHATbHBIH MOZyIB MOZYTIB MOZyIB MOZyIB MOTyIB
MOoZyTh aHATOroBOTO aHATIOroBOro IEH30/MOCTOEO HMCTOYHHKA aHATOTOBOTO
2HaTI0roBOro BBOZA BBOZA ToBBOJA TOKa BBOTA
BBoza (NI 9205) (NT19233) (N19221) (NI-9237) (N19265) (N19215)
N R e L -
P 2
A » 0 mapa
&  Inesvarmuec % o M12 5

wauaLelnarodirave 19Loged BuHaraeduA ewalond

UN320 rpaduyeckasn
MOHOXPOMHasA NaHen

- A
—/ 2 Kad TpyoKa
s'?//‘ ﬁ%_ Q KOHTAKTHBII
LI o

onepatopa

Cuctema ynpassieHUa paboTbl MTHEBMATUYECKUM LLUJMHLPOM

Pucynok 3. @ynxyuonanvnas cxema cucmemsvl YRpasgieHus u pecucmpayuu
napamempos euopasIuiecKo2o cmeHoa

-10-
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C wWcrmonb30BaHWEM JAaHHOW CHCTEMBI YIPABICHHUS W PErHCTpPallMid TPOW3BOIAUTCS H3MEpPEHHUE
mapametrpoB OI'MY I'C mnpum pasmuyHBIX YIIPaBISIONIAX W BO3MYIIAIONIAX BO3JACHCTBHAX, a TakKKe
00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX.

B kauectBe mpumMepa paboThl CTEHJA MPEACTABICHBI PE3YJIbTaThl U3MEPEHUS PACXOIHO-TIEPEIIaTHON
XapaKTePUCTUKHA THAPABIMYECKOr0 Hacoca. JlJis 3TOro WCMONB30BANCA NATYMK JTaBIICHUS M PacXoioMep,
YCTaHOBJICHHbIE B TPyOOIPOBOJHOW MarucTpaid 3a HACOCOM, a TaKXe JaTYWK YacTOTHl BPAIIEHUS €ro
npuBoja. Pe3ynpTaTel H3MEpeHUid PEACTABICHBI Ha PUCYHKE 4.

Q, n/mnn
—+—800 06/Mu1H |
- —W-1250 o6/MuH
=<2000 06/muH 4 | e—— »
-‘_‘-_\"—-—...4
—=2500 06/MuH

20 +

15 | ———

10
—
L\\\

0
10 20 30 40 50 60 P, 6ap

Pucynok 4. Pacxoono-nepenadunas xapakmepucmuxa 2uopasgiuyecko20 Hacoca cmenoa

Oo0wemusiii KI1/] Hacoca onpenensuioch OTHOIICHUEM pacXoia JKUAKOCTH Ha HOMUHAJILHOM PEXUME K
pacxofy Ha peXHME XOJOCTOro xona. M3 aHannza XapakTepUCTHKH Hacoca (PHUCYHOK 3) CleAyeT, 4TO €ro
KIIJI mpu wactotax BpameHnus mpuBoga Hacoca oT 800 mo 1250 o6/mMuH cocraBisier menee 50%.
CoOTBETCTBEHHO Ha [JaHHBIX pEXHUMax HE pEeKOMEHAyeTcsl MpPOBOAWUTh HCHBITAaHUS Ha cTeHne. Ha
HOMHUHAIIBHOW 4YactoTe Bpamenuss Hacoca 2500 o6/mun KIIJI Hacoca coctaBmino 92%, 4ro siBisieTcs
JONYCTHUMBIM U YKa3bIBaeT 00 OTHOCHUTEIHLHON HCIIPAaBHOCTH arperata.

BeiBoabI:

Pa3paboTtan ¥ M3rOTOBIEH THAPABIWYECKHUN CTEHA M O3KCIEPUMEHTAIBHBIX HCCIEI0BaHUI
nuHamMuueckux xapaktepuctuk OI'MVY I'C, Bkmrowarommii arperatsl I'C Bepronéra Mmu-8, a Ttaxke
npuoOpeTéHHble arperatel U TPyOONPOBOAHYIO apMmarypy. Pe3ynbTarbl, mojlydyeHHbIE NPH NPOBEICHUHU
OKCIIEPUMEHTANIBHBIX HCCIIEJIOBAaHMH Ha pa3padOTaHHOM CTEHJE, MOTYT OBITh HCIIOJNBL30BAHbI IS
pa3paboOTKH TOYHBIX MaTeMaTHYecKuX Mojeiel, onuceiBatromux Gpynknuonuposanue ['C Bepronéra Mu-8 B
Pa3NINYHBIX TEXHUYECKUX COCTOSHUSIX.

Jluteparypa
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Hanuos, B.A. Beprosner Mu-8MTB [Tekct]/B.A. lanunos. — M.:Tpancmopr, 1995. — 295 c.

3. HanunoB, B.A. Oxkcrutyaranms u pemoHT Beprosnera Mu-8[Tekcr]: ywueOHoe mnocobue s
ABUAIIMOHHO-TEXHUYECKUX YYHIUIN TpaxjaaHckoi auanmu/B.A. [lanwios, W.U. KenesHsk,
B.B.Mopauk. — M.: Mammnoctpoenue, 1980. - 216 c.

4. Beproner Mu-8. Ku. 2 Koncrpykmus|Tekcr]:Texundeckoe onucanne. M.: Baemropruzmar, 2000 —
188 c.

5. Pwi0kun, [1.H. Koncrpyxkius Bepronera Mu-8 (T, MT, MTB, AMT)[Tekcr]/ I1.H. Poi6kun. — CII6.:
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N

Abstract
This paper presents a short description of the developed stand, which allows to carry out studies of the
dynamic characteristics of the electrohydromechanical units of the Mi-8 helicopter hydraulic system (HS) in
conditions close to standard.The ability to imitate the characteristic faults of the HS and analyze their impact
on the functioning of individual units and the system as a whole is a distinctive feature of the stand.The
results obtained with the use of this stand can be useful in developing accurate mathematical models
describing the operation of the HS of the Mi-8 helicopter in various technical conditions.
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MopajabHble HCTILITAHUS COJTHEYHOH MaHe I KOCMUYECKOro alfmaparta

Jozaues A.B., Cagpun A.H.
Camapcxuil HaYUOHATLHBLI UCCAEO008AMENbCKUL YHUBEPCUMEM
umenu axademuxa C.I1. Koponrésa, e. Camapa
kirgiz163@mail.com

[lpn mpoexTHpoBaHMH OOBEKTOB, IIOJIBEPralOIIMXCS JICHCTBHIO MEPEMEHHBIX BO BpPEMEHH
BUOpPOAKYCTUYECKUX HArpy3oK, HEOOXOAMMO YYHTHIBaTh, YTO €CTh BEPOSTHOCTh BO3HUKHOBEHUS
pE30HAHCHBIX KoyeOaHwit. Bo u30ekaHWe BHUOPAIMOHHBIX IIOJIOMOK HEOOXOJAMMO 3HATh MOJIAIBHEIC
XapaKTepPUCTUKH  DJIEMEHTOB  PAaKETHO-KOCMHUYECKOH TEeXHHMKH. [lo3TOMy HEOOXOAMMO  BBIBIATH
PE30HAHCHBIE YacTOTHI U Aajiee IM00 UCKIII0YaTh WX M3 AHana3oHa pabounx peKUMOB, THOO OCYIIECTBIATh
MEpONpHATUSL IJIs1 CBEAEGHHS K MHHHMYMY pPE30HAHCHBIX SBICHUHA. Takum o0pa3oM ucclenoBaHue
MOJAJIBHBIX XapaKTEPUCTUK OOBEKTOB, IO3BOJIIIONIEE OIPEACIUTh COOCTBEHHBIE YacTOThl KoseOaHuil,
SIBIIACTCS aKTyalIbHOM 3aa4eil.

Lenbto maHHOH paboTHI SBISIETCS MPOBEACHUS MOJAIBHOTO aHalIHM3a, ONpeAe]eHHE COOCTBEHHBIX
gacToT U (opM KojeOaHMN 3JIEMEHTOB PAaKETHO-KOCMHUYECKOW TEXHHMKHM, 4 WUMEHHO COJHEYHOH MaHelu
kocmuyeckoro ammaparta (CIIKA). OObekToM uHCHBITaHUS SIBISETCS IOJHOpa3MepHas IUHAMHYECKast
mozenb CITKA (pucynok 1).

Pucynox 1. Brewnuii 610 9KCnepumenmanibHol yCmanosKu

Tak KaK KOHTAKTHbIE JATYMKH JOJDKHBI 3aKPEIUITHCS Ha KOPITyce MaHeId TO OHHM BIMAIOT HA Maccy,
a, CJIe/IOBATENILHO, ¥ HA PE3yNbTAaT U3MEPEHUH, TaK K€ MPU HCIIOIB30BAHUU MOJTOOHBIX JATYMKOB UMEETCS
OTrpaHUYCHHUE B KOJMUYECTBE TOUEK M3MEPEHHUs, HATSDKEHHE TIPOBOJIOB M (DPU3MUECKUI KOHTAKT C JaTYNKaMU
BuOpanmu. [loaToMy skcnepuMeHTanbHOE olpeesieHne (OpM M YacTOT MPOM3BOAMIOCH OECKOHTaKTHBIM
Croco0OM C TIOMOMIBIO TPEXKOMIIOHEHTHOTO JIa3epHOTO BHOpPOMETpa KOTOpBIM oOecreuyrBaeT OBICTPYIO
00paboOTKy W HAITISIHOE TpeJCTaBICHHE JaHHBIX BUOpalmu 1o Bced moBepxHocTH oObekTa [1]. Kaxnas
CKaHHUpYIOIasi TOJIOBKA 3aKpelyieHa Ha OTAEIbHOM INTaTHBE, KOTOPBHIM OOecreunBaeT MX CTaOWIbHOE
MOJIOKEHUE Ha MPOTSHKEHUE BCETO SKCIIEPUMEHTA.

VYrpasneHue  Ja3epHbIM  BHOPOMETPOM W BHOPOCTOJIOM  OCYIIECTBISIETCSI C  MOMOIIbIO
crienuanu3upoBanHoro mnporpammuoro obecnedenust (I10). [lannoe I1O BemMoNHSIET AeTadbHBIA aHATH3
BUOpallMd W TPEACTaBIACT pPEe3yJbTaThl B BHIE TpauKH, aHUMHUPOBAaHHbIX 2D nuarpamm, 4acTOTHBIX
XapaKTepUCTUK, a IOoclie MPOBEACHHOTO SKCIEpUMEHTa obecreynBaeT SKCHOpT JAaHHbIX. C MOMOIIBIO
JIAHHOM MPOTPaMMBbI MOXKHO MTOJTHOCTHIO HACTPOUTH BCE MapaMeTphbl CKAHUPOBAHMS.

CIIKA sxecTko 3ajaeiaHa MOCEpEIWHE W MOJBEIICHa Ha TPOCOBYIO CHCTeMy OOe3BeluBaHwMs[2].
Kouebanust Bo30yxgamich mpu oMoy BUOpocTona. Bo30ykaaromas 9acTh CTONA JKECTKO COETHHEHA C
KOpITyCOM TIaHeJ M. B kauecTBe OMOPHOTO CHUTHANA ObLIT MCIOJIh30BaH JATUUK CHJIBI, 3aKPETICHHBIH MEXITy
BO30Y’KIAIOIEH YacThIO CTOJIA U TNIOCKOCTBIO TTAHEIH.
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Tak kak CITKA umeeT Oosibliirie rabapuThl, TO CKAaHUPOBAHKME ITPOBOAMIIOCH B 1Ba 3Tamna. [TooyepeaHo
OBUIM TIPOCKAaHUPOBAHBI JBE pPaBHbIC YacTH MaHend. [IpW CKaHMPOBAaHWHM TIEPBOW TIOJOBUHBI OBLIH
MPOBENEHBl SKCIEPUMEHTHl Uil CpPaBHEHHS BIWSHHA Ha pe3yJibTaThl Pa3IMUHBIX THIIOB OCPETHEHUS
aMIUTUTYIHO-4YaCTOTHOM XapaKTepUCTHKH, TaKUX Kak: complex averaging u 6e3 ocpennenus averaging off.
Pe3ynpTaTsl MoKa3pIBAIOT, YTO UCIIOIB30BAaHIE OCPEAHEHNUS onpaBaano. CKaHUPOBaHHE TOUYEK MPOUCKXOINT C
3aJJaHHBIM KOJMYECTBOM TOBTOPEHHWH, UTO YBEIWYMBAET TOYHOCTH MPOBOAMMOTO JKcrepuMeHTa. [lyrem
YBETIMUCHHUS KOJIMYECTBA OCPEIHCHHMH YMEHBILIAETCS HEONPENeNICHHOCTh W3MEPEHHH, HO YBEIUYHBACTCS
BpeMs CKaHWpOBaHHS, ObUIO BBIOpaHO 10 ocpemHEeHHMI, C SPKO BBIPAKCHHBIMH ITHKAMH, a TakKXe IPH
CpaBHEHHH DPAa3HBIX THUIIOB OCPEIHEHHSA, CYIIECTBEHHOW pa3HUIBI HE BBIABICHO. PE30HAHCHBIE YaCTOTHI
COBMAJAIOT, a 3HAYEHUE BUOPOCKOPOCTH HE3HAUNUTENLHO H3MEHSIOTCSL.

[lo 3aBepiieHuM HccleNOBaHUH CpPaBHEHUS OCPEIHEHHMH OBLIO MPHUHATO PEICHHE IOJb30BATHCS
KOMIUTIEKCHBIM ocpeaneruem (complex averaging). ITosramHo ObLIO BBIMOIHEHO CKAaHUPOBAHUE MIOCKOCTH
nanenu. M3-3a 60ibIINX rabapuTOB UCCIEAYEMOro 00bEKTa, CKAHUPOBAHHUE MTPOBOJMIIOCH YacTsAMH, a 3aTeM
ObUIa BBITIOJIHEHA «CHIMBKA» BCEX ATAllOB B OOIIYI0 KapTUHY PE3yJbTaTOB Ul TONYyYeHHS COOCTBEHHBIX
qacToT U (opM KoneOaHui manenu (pucyHok 2). s Toro 4ToObl «CIIMBKa» ObLIa BBIMOIHEHA YCIIEUTHO,
Mepel TeM Kak MeperTH KO BTOPOMY ATAIly IKCHEPUMEHTa Ha MOBEPXHOCTH MPEICTOSIIET0 CKAaHUPOBAHUS
MMPOU3BOJUTCA CHATHC KOOPpAMHAT HECKOJBKHUX TOUYCK, YTO IMO3BOJIACT COXpPaHHUTL CUCTEMY KOOpAWHAT
HEU3MEHHOMW, TIPH 3TOM BCE MapaMeTphl CKAHUPOBAHHUS JOJDKHEI OBITh UACHTUIHBIME [TIEPBOMY.

Pucynox 2. Ilepsas cobcmeennas popma xonedoanuti CIIKA na wacmome 0,803 I'y.

B pesynbprare ckanupoBaHusi o0beKTa B 4acTOTHOM auanasoHe or 0 go 50 I'm Owkia momyueHa
aMIUTATYTHO-9acTOTHas xapakrepuctuka (AUX), koTopas nmeet cneaytomme rapmonuku: 0,803; 3,21; 5,1
I'n (pucynok 3). OOpaboTka pe3yabTaTOB MOJAIbHBIX HCIBITAaHUN MPOBOIMIACH MeToAoM pPolymax B
crienuanuzupoBanHoM [10, koTopoe nmo3BossgeT ouncTuTh AUX OT BHENTHUX CIyYailHBIX BO3IEHCTBUMH.

AYX, ‘ ‘
Mm/c/H

no obpaboTku

nocne obpaboTku

0.004
0,0035
0,003

0,0025 sl
0,803y <1 STy

0,002
0,0015
0,001

0,0005 M
[t

0 sl .
0 1 2 3 4 5 6 7 8 9 fTy

Pucynox 3. AYX CIIKA ycpeonennas no 6cetl nogepxnocmu 00 u nocie oopabomxu

-13 -



®eBpanbckue ytenus — 2019, baky

Takum oOpazom Obuta ObuTH TpoBeneHBI MomanbHble HcHbITaHus CIIKA. IlpoBemeHo cpaBHeHHE
SKCTICPUMEHTOB C Pa3IMYHBIMU BUJIAMH OCPEIHEHHS U C €ro OTCyTCTBHEeM. [lomydeHbl u 00paboTaHbI
coOcTBeHHbIE 4acTOThl U (hopmbl koneOanuii CIIKA. PaGora Obuia BBIOJHEHA C KCIOJIB30BAHUEM
MPOU3BOICTBEHHO-UCIIBITATEILHON W MaTepUalIbHO-TEXHUYECKOW ©0a3bl, CO3JaHHOM B pPe3yibTare
peammzanuu KoMrmiekcHoro npoekra, BemoiHeHHoro AO «PKI] «IIporpece» n Camapckum YHHBEPCUTETOM
B pamkax IlocranoBnenus [IpasutensctBa PO Ne 218 ot 09.04.2010.
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MOMOIIBI0 TPEXKOMIIOHEHTHOTO JazepHoro BuOpomerpa [Tekct]/ A.A. Uronkun, A.W. Cadun, .M.
Makapsesan, A.H. Kproukos, E.B. laxmartos//Ilpuknagnas ¢usuka/ AO «HIIO Opuon», Mocksa.-
2013.-Ne4.- C. 49-53.

2 A.H. KopkuH, YcoBeplieHCTBOBaHHE CHUCTEMBbl 00€3BEIIMBAHMS COJIHEYHBIX OaTapedl KOCMHUYECKOTo
anmapata [Tekct]/A.H. Kopkun, A.U. Ilpuxoapko, E.H. TomoBenkun, A.B. Eropor, A.A.
MenkomykoB/AO «HpOpMATMOHHBIE CITyTHUKOBEIE CHCTEMBI MMEeHH akagemuka M.D. PemreTHukoBay,
Poccwuiickas @eneparmust, 662972, . XKeneznoropck Kpacuosipckoro kpas.- 2016.- C. 3.

Modal analysis of the spacecraft solar panel
Logachev A., Safin A.

During the design of objects exposed to time-varying vibroacoustic loads, it is necessary to take into
account a probability of resonant oscillations. In this regard, a modal analysis of the spacecraft solar panel
(SCSP) was carried out using a laser vibrometer, the results of the obtained data processing are also
presented. The amplitude-frequency characteristic of SCSP was obtained as a result of the experimental
modal analysis.

CroxacTH4ecKHUi MOAX0] K pacyéTy BHYTPEeHHUX Hanpsi:keHuil u 1egopmanmii
JIAKOKPACOYHBIX NOKPBITHI

Anuee A.A.
Hayuonanvnas Axademusn Asuayuu

a.aliyev@naa.az

[Ipu otBepxaeHun makokpacoynoe mokpeithe (JIKII) B pesympraTe wucmapeHHs JETy4Hx
KOMIIOHEHTOB, TOJIMMEPU3aLNH, resle00pa3oBaHus, EpenagoB TEMIIEPATyp U Ap. NPOLECCOB IpeTepreBacT
ycaaky (KOHTPakUUio). AITE3UOHHBIH KOHTAaKT M MHKPOHEPOBHOCTH penbeda XKECTKOM NOATOKKU HE
MO3BOJIAIOT TOJMMEPHOH TUIEHKE CBOOOJAHO CKHMAThCS («YyCaXXHBATHCS»), BCJIEACTBHE YEro OHa
COKpaIaercsi 1o TONIIMHE W B HEW BO3HUKAIOT BHYTPEHHHE HampspKeHHs pacTskeHus [1]. YkasaHHble
HaNpsDKEHUS] PE3KO OCHalJIAIOT KOTE3MOHHYI0 M aAT€3MOHHYIO IMPOYHOCTH HOBOOOPA30BAHHOW IUIEHKH,
YCKOPSISI TEM CaMbIM JIECTPYKTHBHBIE (DU3UKO-XMMUYECKHE TIPOIECCHI, BBI3BIBAIOIINE €€ MpeKIeBpeMEHHOe
paspylieHne npu sKcIuryaTanuu [2].

U3BecTeH psia METONOB ONpeNeNeHHs] YCaJAOUHBIX HANPsDKEHUH B TOHKOIUIEHOYHBIX CTPYKTYpax Ha
KEcTKHX moytoxkkax, B T. 4. TOCT 13036-67 [3] u ASTM D6991-05 [4].

B macrosmee BpeMs pacmpoCTpaHEHHE NOJIYYHJIN CIIOCOOBI HM3YYeHHS MEXaHHYEeCKHX CBOMCTB
IUIEHOK, MpEANoJIaraloliue U3MEpeHHEe TeOMETPUYECKUX XapaKTEpUCTHK WX IOBEPXHOCTH C ITOMOUIBIO
aTOMHO-CHIIOBOH MuKpockonmuu (ACM). OHM 1ar0T BO3MOXKHOCTh OLIGHUTH BHYTPEHHHE HANPSIKCHUS B
MOJIMMEPHOH IIEHKE UCKIIOYUTENLHO TI0 TEOMETPUIECKUM XapaKTepUCTUKAM PETYISIPHOTO MUKpOpeibeda
(PMP) otBepxnénnoro mpodwis (AuHa BOTHBI A, amriutyaa A) [5].

IIpu 3TOM MeTOABI OLIEHKH ycalouHbIX HanpspkeHuil otBepka€HHbIX JIKII mo xapakrepuctukam PMP
MOKa He pa3pabOoTaHbI.

B aT0ii cBs3M 1epI0 JaHHOW paboTHI ABIsETCA pa3paboTKa W anmpoOMpOBaHMUE METO/AA ONPEAEICHIS
YPOBHSA yCa/JlouHBIX HanpsbkeHud B oTBepkaAEHHOM JIKII Ha OCHOBaHMM XapaKTEPUCTHK €r0 MUKpopeibeda
U €T0 CPaBHEHHE CO 3HAYEHHSMH, IOJYYEHHBIMH C TOMOIIBIO CYIIECTBYIOIINX CTaHAAPTOB.

B cBA3M ¢ HEKOHTPOJIMPYEMOCTBIO BHEIIHUX YCJIOBUIl OTBEp:KIEHMs, BIMAIOLIMX Ha CBOMcTBa
oOpasua, uisi pacuéra BHYTPEHHHX HampsDKeHUH M AedopMaruii MCHONb30BaH CTOXAaCTUYECKUH MOAXO[,

-14 -
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YUHUTBHIBAIOIIMKA ~ OCOOCHHOCTH  HHTepdeiica IUI€HKa/OmI0XkKa. B paMkax  JaHHOTO — IOIXOAa
paccMaTpUBAIOTCS DJIEMEHTHl CPEAbl Me30MaclITa0HOTO YpPOBHS, (U3UYECKUE TMapaMeTphl KOTOPBIX
(Temneparypa, IaBleHHE, YIPyrue MOAYIH) HE MOTYT OBITh M3MEpPEHBl «aOCONIOTHO TOYHOY», KaK JUIs
00BEeKTOB MakpoMupa. Ha MUKpOypOBHE IEHCTBYIOT O TapameTpax GpU3nYecKux 00bEKTOB MOKHO TOBOPHUTH
JIMIIb KaK O B3aMMOCBSI3aHHBIX CIIyYaiiHbIX Bean4urHax [6-8].

Conpspxerrie MOIU(GUITIPOBAHHOTO TTOBEPXHOCTHOTO CJIOS C MOMJI0XKKOH BBI3BIBAET CHHYCOWIAIEHOE
(«maxMaTHOE») TOJ€ PACTATHBAIOIIMX W CKHUMAIOMIMX YIPYTUX HAMPSHKEHUH B TOBEPXHOCTHOM CIIOE
BCJIE/ICTBHE HEPABEHCTBA MOYJIEH yIIPYTOCTH TIOBEPXHOCTHOTO CIIOSI U TIOJTIOXKKH [9].

Heo0xoaumMocTh CONpsHKEHNsT MMOBEPXHOCTHOTO CIOA C TOJIOKKOH, KOTOpas TpOSBILET Oolee
BBICOKYIO C/ABHUTOBYIO YCTOWYHMBOCTH, NMPHBOAUT K €ro ropupoBaHHI0. XapakTep 3TOro ro(pHpOBaHUS
CTaJUIfHO MEHSETCsl 0 Mepe yBenudeHus creneHu nedopmanuu. Ha puc. 1 [10] npeacraBnena kapTuHa
ropupoBaHus TOBEPXHOCTHOTO CJIOS PA3IIMYHON TONIMHBI B 3aBHCUMOCTH OT JUTUHBI IX paccMaTprBaeMoro

y4acTKa IUIEHKH.
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B)
Puc. 1. I[Ipogpunu Hopmanbhou &y, 4 MaH2eHYUANLHOU Exy KOMNOHEHM 0epopMayuL 8 3a6UCUMOCIU OM
Onunbl Ix npu momuyune epanuysl pazoena 10° (@), 107 (6) u 10° (8) m [10]

ITocne oTBepkieHUs TTOJIUMEPHON MIEHKU NMPU HU3KHUX TEMIlEpaTypax B pacy€rax MpeArosiaraioch,
YTO TOJIIMHA YIPYrod IUIEHKM W TOJIIUHA HUKEJISKAIIEr0 BSI3KOYIPYTOro CJIOsl SBJISIOTCS MAaJIbIMH
BEITMYMHAMH OJHOTO U TOTO K€ MOPSAIKa, (OPMHUPYIOIIMMHU B IIEJIOM CBOSOOPa3HBIN MOBEPXHOCTHBIN CION
OCHOBHOM Macchl TOJJIONKKH, Ha3BaHHBI HAMU YCJIOBHO «TOHKas IUIEHKa». 3a TONIUHY HHTepdeiica
MOBEPXHOCTHBIN CJIOH/TIO/UIOKKA TPUHATA TONIIMHA TUIEHKH, 4YTO IO3BOJISICT CPaBHUBATh PE3YJIbTATHI
AKCIIEPUMEHTATBHBIX UCCIIEIOBAHUHN ¢ MOJIEISIMHA (DU3MUYECKON ME30MEXaHUKH TeTEPOTEHHBIX CPEl.
HopmainbHast 0(x;) u TaHreniuanbHast T(x;) KOMIOHEHTHI HAIPSUKEHHUS B TOYKE X; MOJEIMPYEMOTO
y4acTKa IPaHUIlbl pa3/ieia CUCTEMbI TUIEHKA/TIOIOKKA MPEACTABIISIOTCS CIACAYIONIMMH BhIPaKCHHUSIMHU:
o(x;) = (E;(x;) — aT)E, 1)
T(x;) = (Ey(xi) —aT)G, 2
rne x; =i-l,/n,i =0,1,..,n — MHOXeCTBO TOYEK pa3OHMeHUs paccMaTpuBaeMoro ydactka [0, L, | miénku;
E u G — Moaynu ynmpyrocTd W CABHMra MoIIOKKH; T —TeMIieparypa MOJACIMPYEMOI0 ydacTKa I'paHHUIIbI
paszena; a — kKo3hGUIMEHT JMHEHHOrO TEMIOBOrO PacIIMpeHus MaTtepuana noanoxku; E,(x;) u E(x;)
3HaueHusA TpM S = x; omiop aepopmanmu E,(s) u E,(s), KOTOpble NMPU YCIOBHMAX CHMMETPHYHOCTH,
HaKJIa/IbIBAEMbIX Ha JiehopMaliny Ha rpaHuIax aepopMupyemMoit 006IacTu:
Eu(L) = Eu(_L)'u =xXY 2 (3)
HMEIOT BUJI:
Ex(s) = 0; Ey(s) =L(sech2L—S—1);EZ(s) =s—L-tgh2L—S (@)
Y He 3aBHUCST OT BPEMEHH;
thz u sechz —runepOOINYECKUE TAHTCHC M CEKAHC (DYHKITHH:
thz = (e? —e %)/(e? + e %),sechz=2/(e? + e%).
-15-
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HopmanbHbie €, (x;) 1 TAHTeHIMATBHBIE &y, (X;) HpodHIM AedopMaly onpenensoTes GopMyIaMu:

gyy(xi) = Ez(s)ls:xir gxy(xi) = Ey(s)|s=xi' )

Ha ocHoBanmM 3aMepeHHBIX TapaMeTpoB 1o ¢opmyiie (1) paccuuThIBaeTCs YpOBEHb BHYTPEHHUX
HanpspKeHUH.

Pe3yabTaThl 1 UX 00CYy:KIEeHUE

B kauectse uccneayemoro JIKII Obu1 BRIOpaH ABYXKOMITOHEHTHBIN moynaGupyperaHoBblil ([19Y) mak
(E=30 MIla, p=0,35). Kommonents! mnaka (mommd(dup © OTBEPAHWTENb) COTJIACHO HHCTPYKITUH
MPOU3BOAMTENS CMEUIMBAIM TIepe]] HAHECEHHWEM W HAHOCWIM Ha TOJIOKKY (IUIACTHHY pa3MepoM
102x12x0,254 mm u3 cramm 08X 18H10T, E=1,96x105 MIlIa, u=0,29 [11]).

TonmmuAy MIEHKN A0 ¥ TIOCIE OTBEPKACHUS U3MEPSUTH B cOOTBeTCTBUH C [12-14] cooTBeTcTBeHHO. Ha
OCHOBaHWH JaHHBIX, TOMY4YeHHBIX 1Mo MeTtofaMm [30mmoéka! 3aknagka He ompeaenena.] u [4O0muodka!
3akuiaaka He ompeneJsieHa.], mo gopmynam (1) u (2) paccunteiBanu BHyTpeHHUE HanpshkeHus B JIKIL.

Pesynmpraret ACM  wmccnenoBanust Mukpopenbeda (mpodmmorpaMMm) u 00BEMHOM Tomorpaduu
roBepxHOCcTH [1DY MIéHKN MOKa3aau, 9TO CPEmHSsI JJIHHA BOJIHBI TOQPHPOBAHUSA COCTABISIET A=1,25 MKM
npu aMmIuntyae A=96 um (puc. 2).

0 0

Puc. 2. O6vémnas monoepagpus oopaszya (50*50 mxm) I12Y naxa

[Nocne nzmepenust Bcex mapameTpoB 1o Metoam [3, 4] u popmyne (1) paccuntanu BHyTpeHHHE
HOpMaJbHbIe HarnpspkeHus B miénke 11OV I (tadm. 1).

Tabruya 1. Beauuunvl snympennux nanpaxcenui [I0Y nnéuxu, onpedenénnvie pasHuviMu Memooami.

Meron Bnyrpennee Hanpsbxenue, Mlla
Konconpusrii [3] 2,921
Mertop pa3HocTu TOMMIMH [4] 2,431
Merton n3mepenus napamerpos PMP 2,718

Kak cnmenyer w3 T1abm. 1, BHYTpEHHME HaNpsKEHHS, HW3MEPEHHBIE IO BCEM TPEM MeETOJaM,
OTHOCHUTEJILHO COBIAAAIOT M COCTaBIsIOT nopsaka ~0,1E, pazHuna Mexxay MOITy4eHHBIMHM 3HAYEHUSIMHU HE
npesblimaet ~20%.

PeanbHble  ycnoBuMs oTBepKIeHUs JakokpacouHoro mokpeitus (JIKII) mpencraBmstor coOoid
ClAyJaiHbIM mpoiecc. B 3TOW CBA3M pacnpenelieHue HanpspkeHuid u - aedopmairuii Ha uHTepdetice
TUIEHKA/TIOJJIOKKA €CTECTBEHHO MOJEIMPOBATh HA OCHOBE CTOXACTHYECKOr0 MOAX0Aa

3akaoueHue

Hns pacu€ra BHYTPEHHHX HampsDkeHMA ¥ jgedopMmanuii Ha OCHOBE HW3MEpPEHHsl IapaMeTpoB
perynsipaoro mukpopenseda (PMP) ncnonb3oBaH cTOXacTHUECKHH MOAXOJ, YYUTHIBAIOIINA 0COOCHHOCTH
MpoTeKaHusl uHTepdeiica «UIEHKA/MOIIOXKKa» Ha ME30- U MHKPOMACIITaA0HOM YpPOBHSIX, 00YCIOBJICHHBIE
HEKOHTPOJINPYEMOCThIO BHEIITHUX YCIIOBUH, BIUSIIONINX HAa CBOWCTBA 00pasia.
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BenmuuuHbl  ycaJo4HBIX HANpsDKEHWH MOMMA(GUPYPETAHOBOTO IOKPBITHSA, PACCUUTAHHBIE 10
[Ipe/laraéMoMy U KOHCOJIBHOMY METOJaM, METOLY Pa3sHOCTH TOJIIMH OTHOCUTEIHHO COBIANAIOT (pa3HuLa
He npebimaet ~20%) u cocraBmsaoT nopsaka ~0,1E.
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Stochastical approach to calculation of internal stresses and deformations of paint coatings
Aliev A A.

The application of atomic force microscopy methods based on the measurement of the regular
microrelief (RMR) geometry of the film surface serving as a characteristic of its shrinkage deformations is
considered.

Calculation of internal stresses and deformations is based on the stochastic approach, taking into
account the “chess” distribution of deformation defects on the outer surface of the film.

On the example of the RMR film polyesterurethane coating, the level of internal stresses was
estimated using the proposed and existing techniques. The values of the internal stresses are relatively same,
the difference between them does not exceed ~ 20%.

-17 -



®eBpanbckue ytenus — 2019, baky

00 onHoii 3a7a4e BHIBO/JA CIYTHUKOB HA HU3KYH OKOJI03eMHYI0 OPOUTY

Mameozaoe T.I.
OAO “Aszeprocmoc”
tmamedzadeh@gmail.com

d"h

ITocTanoBka 3aga4u

PaccmatprBaeTcst BBIBOJ AByX CIyTHHKOB Maccoil 100 Kr. Ha HHM3KYI OKOJO3EMHYIO OpOHTY C
noMomplo pasronHoro Onoka (PB), mpenBapuTensHO BBIBEAEHHOTO M3 KocMmoapoma ‘“‘BocTtounbiii”
(mmamozon HakmoHeHu#d 51°-110°) Ha HHU3KYIO OMOpPHYIO OpOHMTY — KpYroByilo opOuTy BbicoTOM 200 KM.
[Tocrne BrIBOAa cITyTHUKOB TpedyeTcs yBecTH Pb ¢ opOuTsl, omyctus nepureii Ha BeicoTy 100KM.

YcTaHOBNIEHO, YTO MaKCHMalbHAs Macca, KOTOPYIO MOKET BBIBECTH HOCHTENb Ha 3a/laHHYIO BBICOTY-
7400 xr.

ITapamerpst Pb:

Koneunas macca — 945 xr

MaxkcumanbHas Macca Tornsa — 5290 kr

VYaenpHas Tsra — 333.2 ¢

Macca agantepa 11 KpeIIeHUsI BTOPOro CIyTHUKA — SOKT
PaccmarpuBaeTcs nexapToBa MpSMOYTOJIbHAsl CHCTEMa KOOPAMHAT, CBA3aHHAs ¢ LeHTpoM 3emin. Och
Z 3TON CHCTEMBI KOOpJIWHAT MEPIEeHIUKYIApHA IIJIOCKOCTH SKBAaTOpa M HalpaBieHa C Iora Ha ceBep, OCh X
JEKUT B IUIOCKOCTM S5KBaTOpa M HampaBiieHa [0 JMHUM Y3JI0B HayaJbHOHW KPYrOBOHM OpOMTHI OT
HHUCXOJSILETO y3/1a K BOCXOAALIEMY, OCh Y AOTOJIHSAET CUCTEMY KOOPIUHAT 10 IIPABOM.

[lepener paccmarpuBaeTcs B LIEHTPAILHOM HBIOTOHOBCKOM T'PAaBHTAIIHOHHOM IOJIE B UMITYJILCHON
MOCTAaHOBKE — BKJIFOUCHHS MABHTaTeield 3aMEHSIOTCS MIHOBEHHBIMU TPUPAIICHUSIMH CKOPOCTH. Bpems
(YHKLIMOHUPOBAHUSL PAa3TOHHOTO OJIOKAa OTPaHMYEHO IO BPEMEHU — BPEMs IepejieTa MEXAy OpOuTamu
MEPBOTO U BTOPOT'O CITyTHUKA JIOJDKHO COCTaBIATEH He Oonee 3-X AHel. ONTUMU3UPYIOTCS 3aTPaThl MOJE3HON
Macchl Pb.

B HavansHBIIT MOMEHT Ha opOuTe crapta Macca Pb cunraercs paBHoi

myp =mdr+mf+m1 +m2 +mad , Tae

e m,, —Macca Pb

e Mg, — KoHeuHa Macca Pb

® My — Macca TOIIMBA

® M, —Macca IepBOro CIIyTHUKA
m, — Macca BTOpOro CILyTHHKa

®  Mgg —Macca ajanrepa.

[Tocne xaxmoro umMirynsca macca Pb uzmensiercst cornacao ¢opmysie Lnonkosckoro [1].
PaccmarpuBaetcs 3 nocienoBaTeNbHBIX MaHEBPA:
1. PB focTaBUT NEpBBIN CIYTHUK HA CJCIYIOIIYIO OPOUTY:
e Bricora anores (Ra)= 8000 km, Bbicota nepurest (Rb)= 700 km, naknonenue (1)=64.3°, apryment
nepures (W)=310°, nonrora Bocxoasmiero y3na (Q)=0°
2. PB gocTaBUT BTOPO CIIyTHUK Ha CIEAYIONIYIO OPOUTY, N3MEHUB 3HAYEHUE JIOJTOTHI BOCXOJISIIETO Y31
na 90° (Puc.1):
e Ra= 8000 kM, Rb= 700 xM, i=64.3°, W=310°, Q=90°
IIpu 5TOM, HCTUHHAS AHOMAJIUs CITYTHUKOB JI0JUKHA OTIMYaThes Ha 180°.
3. Hakonemn, nepureii opoutsl Pb onycturcs va 100 xm:
e Ra= 8000 kM, Rp= 100 kM, i=64.3°, W=310°, Q=55°.
Pewmenue 3agaun
1. Tlepexox Ha 3aaHHYIO OpOHMTY OYyZET OCYNIECTBICH MOCPEACTBOM JBYX allCHIabHBIX UMITYJIBCOB, O3
W3MEHEHUS! TUIOCKOCTH M OpUeHTaluu opOuTHl. IlepBblii UMITyNbC (pa3rOHHBIN) MPUMEHSETCS B IIEpUree
HavanbHOM opOuThl (AV=1334,3 m/c), BTOpoii (TOpMO3HOI1) B amoree KOHEUHO# opOuTHI, AV cocTaBuUT
104,9 m/c [3].
Macca Pb mocne storo MaHeBpa, corylacHO ypaBHeHMIO I[nonkoBckoro, ymensmmiack B 1,56 pas.
Bno6aBok, Pb cOpocui nepBblii CIyTHUK W aJanTtep AJsl KperuieHus Broporo ciyTtHuka (Puc. 2).
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2. Tlepexon Ha 3amaHHYI0 OpOHMTY OyIeT OCYIIECTBICH MOCPEICTBOM TpPEX HMITYJIbCOB C U3MEHEHHUEM
JONTOTHI BocxoaAamiero y3na opouts! (Puc. 3). IlepBblif UMITyTEC OCYIIECTBISIETCS B IIEpUTee HadalbHON
OpOHTHI.
st onpesieneHus] 3HaYCHUS] UMITYJIBCOB TPEOYETCsS YCTaHOBHTH MEPHON MEPEXOJHON SILTHUIMTUIECKON
OpOUTHI M COOTBETCTBEHHO BBICOTY amoresi. B kauecTBe meprnoa opOUTHI OepeTcst MaKCHMallbHOE BpeMs,
MeHbIIee 3 nHel (OrpaHuYeHHE B MOCTAHOBKE 3aJa4M), CITyCTs] KOTOPOE MEePBBII CITyTHUK OKa)XeTCs Ha
arioree Ha4aJIbHON OpOUTHI — 2.88 mHEH.

Crnenyroniye ypaBHEHUS BBIYUCIAIOT HEOOX0AUMBIC 3 UMITyJibca [3]:

2 1 2 1
AV, = H(a - a_1) - H(a - a—o) ®3)
AV, = 4
AV; = AV, (5)

rae

e [l — IrpaBUTALMOHHBINA IapaMeTp

® 7, — PacCTOSIHME JIO EPUTEs HAYAIBHOM OPOUTHI

® 7, —PAcCTOSHHE A0 aroresi MPOMEKyTOUYHON OPOUTEHI

e ay — OoJblIast MOTYOCh HAYaJIbHON OPOUTHI

e @, — OonplIasg NOTYOCh MPOMEKYTOUHOU OPOUTHI.

3HayeHne M3MEHEHUs] CKOPOCTH IIOCJ€ MEPBOTO HMMITyJbca (pasroHHoro) cocrasuwio 1709,1 w/c.

Bropoii uMItynsc mpuMeHsIeTCsl B arioree nepexoaHoi opoutst (Puc. 3), ocymecTBisieTcs TOBOPOT OPOUTHI
Ha 90°, AV cocrasut 617 m/c. Tpetuii uMITysIbc (TOPMO3HOI) OCYIIECTBIISETCS B IEPUree KOHEUHOM OpOUTHI,
AV cocrasur 1709,1 m/c.
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Macca Pb mocne sroro maneBpa, corjiacHO ypaBHeHHUIO 1[HONMKOBCKOTO, YyMEHbIIMIACh B 3.47 pas.
Taxxe, Pb cOpocui BTOpoit CIIyTHHK.

3. lanHbIii MaHeBp OyJeT OCYLISCTBIEH MOCPEICTBOM OIHOTO arcCHAAIBHOTO HUMIIYJbCa B amoree
opoutel, AV cocraBut 126,8 Mm/c (Puc.4). Macca Pb mocie 3TOro MaHeBpa, COTJIACHO YPaBHEHHIO
[unonkoBckoro, ymensmuiachk B 1.04 paza.

10000 -

7500 +

5000 +

2500

0

y (km)

—2500 4

—5000 A

—7500 4

—10000 A

—15000 -10000 —=5000 0 5000
x (km)

Puc. 4
B urore, macca 3aTpauyeHHOro ToIuuBa coctaBuia 4836 kr.

PesyabTarsl

PaccmarpuBanace 3aada BEIBOJA JBYX CIIYTHHKOB Ha HHU3KYIO OKOJIO3EMHYIO OPOUTY B UMITYJILCHON
IIOCTAHOBKE, MPelyCMATPUBAIONMIAs M3MEHEHHE IOJTOThl BOCXOIAIIEro y3na opoutel Ha 90° u pasmuiy
3HAaueHMs] MCTHHHOM aHoManuu ciyTHUKOB B 180°. C 5Toii 1enbio bl IpUMEHEH 3-MMITYJIbCHBIN MaHEBp C
ONTHUMH3ALIMEN BPEMEHH I10JIeTa, MO3BOJUBIIAS PELINTH 33/]a4y C UCTOJIb30BaHueM No4TH Ha 10% MeHbIe
3aJIaHHOTO TOTLIIMBA.

Jluteparypa
1. B.JIeBanToBCKHii, MexaHnKa KOCMUYECKOTO TOJIETa B 3JIEMEHTApHOM H3j10XeHuu. - M.: Hayka, 1980. -
512 c.
A.CyxanoB, ActpoauHaMuka, MHCTHTYT KocMudecKux uccieaoBanwmii, 2010
S.Sgubini, P.Teofilatto, Optimal impulsive maneuvers in orbital transfers, Citeseer, 2002
4. O.Montenbruck, E.Gill, Satellite orbits: models, methods and applications, Springer, 2000
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About one problem of launching satellites into low-Earth orbit
Mammadzada T.H.

In this paper, the problem of launching two satellites into low-Earth orbit by means of impulsive
maneuvers is considered. The maneuvers should be accomplished in a way to provide the change in the
longitude of the ascending node of the orbits by 90° and the difference in the value of the true anomaly of
satellites by 180°. For this purpose, a 3-impulse maneuver was implemented and the transfer time was
optimized, resulting in the problem solution using almost 10% less than the prespecified amount of fuel.
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HccaenoBanne KOMIIO3UTHOIO Kopmnyca pakeTbI-HOCUTEJIA

Aooynnaee P.D., Cameooe A.C..
Hayuonanvnas Axademus Asuayuu
rufat.abdullayev@hotmail.com

B nmanHoOIf cTaThe TpeAcTaBIeHB! PE3YIbTATHI MPEABAPUTEIILHOTO aHATTN3a aKTyaTbHOCTH TPUMEHEHUS
KOMITO3UTHBIX KOPIyCOB paker-Hocureneil. [IpuBeneHa kiaccudukanyus KOMIMO3HIIMOHHBIX MaTepHAJIOB,
LeJIb KOTOPOW BBIOOP TMOAXOIAIIMX KOMIIO3MIMH, a TakKe BapHallii MX TOCTPOEHHS, B COOTBETCTBUH
3aJaHHBIM (PU3NKO-XUMHUECKUM U MEXaHUYECKUM CBOMCTBaM.

Co BpeMeH co37aHUs B PAKETHO-KOCMHUYECKOW TEXHUKE CYIIECTBYET psl TpeOOBaHHMH, KOTOpBIE
THIATENBHO aHAIM3UPYIOTCsl. Hanbonee BaKHBIMHU U3 HUX, MPEIbSIBISEMbIE K KOHCTPYKIMSAM COBPEMEHHBIX
KOCMHYECKHX JeTarenbHblXx ammnapaToB (KJIA), MoXHO Ha3BaTb MHUHHMANBbHYIO Maccy, MaKCHMAaJIbHYIO
KECTKOCTh U TIPOYHOCTHh KOPITyCa, MPEEeNbHBIA pecypc padOThl KOHCTPYKIUH B MAaKCHMAIBHBIX YCIOBHUIX
SKCIUTyaTallid, BBICOKYIO HaAeKHOCTb. Matepuanbl kopirycoB KJIA BeIOMparOT, OCHOBBIBAsICh, TPEXKIE
BCETO Ha BBICOKYIO Y/ACIBHYIO MPOYHOCTH, & TAKIKE TEXHOJIOTHYHOCTh U CTOMMOCTH M3TOTOBIICHHS BCETO
anmapata. Cpeam napyrux TpeOOBaHWIA [UIsI KOPIYCOB OONBIIOE 3HAUYCHHE WMEIOT XapaKTePHCTUKH,
OTIPENIECTISIONINEe CTOWKOCTh MaTepuaja K TPEMHWHOOOpPa3OBaHWIO, HHU3KYI YYBCTBUTENBHOCTh K
KOHIIGHTPAIlMH HampshKeHWi. Ha naHHbIE MOMEHT OCHOBHBIMH MaTepHalaMH, YIOBJICTBOPSIOMIUMH BCEMY
KOMIUIEKCY TIEPEYHCIICHHBIX TPEOOBAHUM, IBJISIFOTCS KOMIIO3UTHI [ 1,2].

Ha ceropamHmii [eHh MEPCIEKTHBA PA3BUTHS KOCMHYECKOH NIEATENBHOCTH CBS3aHA C CO3/IaHUEM U
IIMPOKUM MPUMEHEHHEM KOMIO3UTHBIX MaTtepranoB (KM). [Ipumepom 3ToMy MOTYT CITy>KATh KOMITO3UTHBIC
KOpITyca OTCEKOB M TOJIOBHBIX OOTeKarenel pakeT-HOCHUTENed. DTH MarepHanbl 001aJar0T yHUKaTbHBIMU
CBOMCTBaMHU W OTKPBHIBAIOT OOJBIINE BO3MOXKHOCTH Ui pa3pabOTKN HOBBIX KOHCTPYKITUH B COBPEMEHHBIX
OTPACIIsiX KOCMHYECKON TEXHUKH [2].

KommosuTHble MaTtepuanbl (KOMIIO3UIMOHHBIE MaTepHAbl, KOMIIO3UT) — 3TO CJIOKHBIE MaTepUabL,
COCTOSIIINE W3 MHOTOYHCICHHBIX KOMITOHEHTOB. KM MoOryT OBITh W3 KepaMH4YecKOH, YIIEpOIHOH,
MTOJIMMEPHOH, METAIUTMYECKON WM JPYroll OCHOBBI (MAaTpHIIBI), KOTOpas YyKpeIIeHa BOJIOKHUCTHIMHU
HATIOJIHUTEIISIMH, HUTEBUIHBIMU KPUCTAJUIAMH, TOHKOIUCTIepcHbIMU YacTuiiamu (Puc. 1). [Tomyuenne HOBbIX
MaTepHajoB C ONTHMAJIbHBIM COYETaHHEM (PU3HKO-XMMHUYECKHX W MEXaHWYECKUX, BO3ZMOXHO ITyTEeM
mooopa CBOMCTB M COCTaBAa MaTPHIIBI U HATIOJHUTENS, UX COOTHOIICHWS W OPHEHTAIMH HamoiHuTens. B
CPaBHEHHH CO CBOWCTBaMH KOMIIOHEHTOB KM 10 OTAenbHOCTH, OOJBIIMHCTBO CBONCTB KOMIIO3HTOB
OKa3bIBalOTCs BhIMIE [3].

Lenp cozmaHusi KOMIIO3UTOB - OOBEAMHUTH PAa3UYHBIE HIU CXOKHAE KOMIOHEHTHI JUIS TONYYEeHHS
MaTepuaiga C OIPEAEJICHHO HOBBIMH XapaKTEPUCTUKAMHU UM CBOWCTBAMH, KOTOpHIE OTIUYAIOTCA OT
XapaKTepPUCTUK M CBOHCTB UCXOJHBIX KOMIIOHEHTOB. BHepeHHEe KOMIO3UTHBIX MaTEPUAIOB pealn3yeTcs B
TPEX OCHOBHBIX HAIPaBIICHHUSAX:

- 3aMeHa CTaHJapTHBIX MaTEPHUAaJIOB, HE MEHSA CTPOCHHE JeTajlei;

- YOpOYHEHHE B OMpeNeNIeHHON 30He, TP KOTOPOM 3JIEMEHTHI U3 KOMIIO3UTHBIX MaTepHallOB B BUJIE
BCTABOK WJIM HAKJIAJIOK MOJIKPETISIFOT AETAIN U3 TPAJUIIMOHHBIX MATEPHATIOB;

- ONTHMAJIbHOE NPOEKTHPOBAHKE, YUUTHIBASI OCOOCHHOCTH MIPUMEHIEMbIX KOMIIO3HUTOB [3,4].

[IpumeHneHue B CTPyKType KOMIIO3UIIMOHHOTO MaTepHaia BOJIOKOH C Pa3HBIMH yIPYTOIUIACTHYECKUMHU
CBOWCTBaMH U YepeioBaHKe MX C (POJILroil 3 BEICOKOIIPOYHBIX CIIIABOB SIBJISIETCS MEPCIEKTHBHBIM METOIOM
(dhopMHpOBaHUs 3aJaHHBIX CBOICTB Marepuana. B mpousBoncTse orcexos u arperatoB KJIA mpumensitorcs
HIDKENePEUnCIICHHbIE aPMUPYIOIIME MaTepHalibl HA OCHOBE COOTBETCTBYIOIINX BOJIOKOH:

- HemKaHvle: HETIOCPEIICTBEHHO MEPBUYHAS HUTh; IEPBUYHAS HUTHh B HECKOJIBKO CIIOKEHHUH (POBUHT);
Kpy4eHasi WM HEeKpy4YeHasi HUTh B BUJIC OJIHOHAINPABJICHHOM JIGHTHI C TPEIBAPUTENILHO HAHECEHHBIM
CBSI3YIOILMM; PYJIOHHBIE HETKaHbIE MaTEPUAIIbl N3 HETIPEPBIBHBIX WIN PYOJIEHBIX BOJIOKOH (XOJICTHI);

- mKaHble, mpex ocHosHblx nepennemenuti (Puc. 2):

- IOJIOTHSHOTO WM TapHUTYPHOTO, XapaKTePU3YIOIUMUCS TPOJOIbHBIMA HHTSAMH (OCHOBA)
YepenyIIUMHCS PABHOMEPHO C MONEPEYHBIMH (YTKOM);

- CAaTUHOBOIO, XapaKTEPU3yeMOro MEHBLINM YHCIIOM MEPEKPHITUN HUTSMH YTKa OCHOBBI;

- capyKEeBOTO0, KOTJa TIEPEKPHITHS HUTEH PacIoIOKEeHBI IO quaroHaiu [3].
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Puc. 1. Komnoszuyuonnviii mamepuarn Puc. 2. Tkanvie komnozummusie mamepuaisi

Martpuna, KOTOpas 3amojiHseT MPOCTPAHCTBO MEXKIY BOJOKHAMH, BOCIpPUHUMAET M IepenaeT
HaNpsDKEHUs] OTHENbHBIM BOJIOKHaM. HampsokeHus, B CBOIO oOdepelb, BO3ACHCTBYIOT B HAaIlpaBICHHUU,
OTIMYAIOIIMUMCS OT HalpaBJCHHUsA OPHEHTAlMU BOJOKOH. Kak M3BECTHO, CBOMCTBAa MAaTpHLbl MOKAa3bIBAIOT
IUama3oH pado4YMx TeMIepaTyp KOMIIO3UTHOTO MaTepuana, XapakTep H3MEHEHHS €ro CBOMCTB, MOJ
BO3ICHCTBHEM TEMIIEPATYpbl, aTMOCPEPHBIX W APYTHX (PaKTOpOB, PEXHMBI MEPEPadOTKH M TMOIYUCHUS
MaTepuaioB. Marpuia, B 3aBUCUMOCTH OT Ha3HauU€HMs MaTepualia, MOXKET ObITh KaK HEMETAJUINYECKOM, TaK
1 MeTain4ecKoi. DyHKIMI0 MaTPULBl MOTYT BBIIIOJHITh META/UIbl M MX CILIABbI, IIOJIMMEPHL, @ TAKXe, B
0COOBIX CIyYasix, TYTOIUIaBKHE COeIMHEHUS, IMPOYTIIepo] 1 KepaMuka [3].

CoOTHOIIEHHE MEXy CBS3YIOIIMM U apMUPYIOIIUM MaTepranaMi CYIIECTBEHHO BIUSET HA CBOWCTBA
apMUPOBAHHBIX IUIACTUKOB. C yBelMYeHHEM OOBEMHOIO COIEPXKAaHMS apMHUPYIOIIEro MaTepuaina B
KOMITO3UIIHOHHOM MaTepualie MEXaHMYECKHe XapaKTePUCTUKH (TIpeiell MPOYHOCTH Ha PACTsLKEHUE, U3THO U
MOJyJIb YIPYrOCTH) YBEJIWYMBAIOTCS, HO TOJIBKO IO BO3MOXKHOIO Ipeesa, ONpenessieMoro (usuKo-
XUMHUYECKAMH M MEXaHNYECKUMM B3aMMOAEHCTBUAMH apMaTypbl M IOJUMEPHOro cBaAsyromiero. Jlng
MIPOYHOCTHBIX XApaKTEPUCTUK KOHCTPYKLHMU OpHEHTAIlUsl apMHUPYIOIIEro MarepHuaja HWrpaeT OCHOBHYIO
ponb. B cBs3u ¢ Tem, uto KM 06nagaer BepakeHHON aHU30TPOITUEH MEXaHUYECKUX CBOWMCTB, HAIlPaBJICHHUE
apMUPOBAaHUS WIM YKJIaOKd MaTepuaja B KOHCTPYKLUHUH JOJDKHO COOTBETCTBOBaTh HauOOJbILEH ero
npouHocTd. KoMOMHUPYS pa3nuyHble TUIBI MAaTPHULl U apMHUPYIOLINX MaTepPHAaIOB, CTAHOBUTCS BO3MOXHbBIM
co3/1aTh KOHCTPYKIIMH C 3aJaHHBIMH CBOWCTBaMH. (HAmpUMeEp: >KECTKOCTb, NPOYHOCTh, XHMHYECKas
CTOHKOCTb, CTOMKOCTh K 3PO3UH, TEIJIONPOBOAHOCT, PAJHUONPO3PAYHOCTh MM PAAMOINOIIOIIEHHE U T.1.)
(Puc. 3) [3.,4].

Hcnonp3oBaHne BBICOKOMPOUYHBIX M BBICOKOMOAYJIBHBIX MOJMMEPHBIX KOMIIO3HTHBIX MAaTe€pHaioB
(ITKM) (CTeKIoIIacTHKOB, YIIEIUIaCTHKOB, OPTaHOMJIACTUKOB U T.II.) B KOHCTpYKuusix KJIA oGecrieunBaer
MOBBIILIEHHHE pecypca M TOHW)KEHHE Macchl Hocureds. Marematndeckoe OOOCHOBaHHME BbIOOpa
ontumanbHoro Buaa [IKM B yCIOBHSX TEIJIOBOTO W CHJIOBOTO BO3/ICHCTBHS ONKMCAaHO B padoTe
«[IpoexTrpoBaHue TOJOBHBIX oOOTeKareileld pakeT-HOCHTEIeH W3 TOJUMEPHBIX KOMIIO3HIIMOHHBIX
MaTepHaJIOB IPU OAHOBPEMEHHOM TEIJIOBOM M CHJIOBOM BO3JAEHCTBHUSX» [3,5].

Puc. 3. Comosvie komnosumol

ITpoOneMbl, KOTOpbIE TUIAHHUPYETCSI YCTPAHUTh — 3TO OOJbINAs Macca W CIOXHAs KOHCTPYKIIUS
KOpITyca paKeThI-HOCUTEIIS, MAJBI YPOBEHb PAJNO-TIPO3PAYHOCTH, & TAKIKE OOJIBIITNE 3aTPAThl HA 3aMyCKH.

Lenp vccaenoBaHus 3aKIFOYAETCS B COXPAHEHUH WM YITyUYIICHUH 33JaHHBIX (PU3UKO-XUMHUYECKUX U
MEXaHHUYECKMX CBOWCTB, & TaKKe IO BO3MOXKHOCTH, YBEJIHUYEHHE BHYTPEHHETO IMPOCTPAHCTBA KOpIyca
PaKeThI-HOCUTEIIS.
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Research of the composite hull of the carrier rocket
Abdullayev R.F., Samedov A.S.
In this article the analysis of relevance of use composite hulls of carrier rockets is carried out.
Classification of composite materials, which aim the choice of suitable materials and also the variations of
their construction, corresponding to the set physical and chemical and mechanical properties, is given.

Vintli pilotsuz ugus aparatlarimin manevr gabiliyyatinin yiiksaldilmasi istigamatlori

Mammadov C.S., Karimli T.1.
Milli Aviasiya Akademiyast
javidm747@gmail.com

Giris. Toyyarolor fozada idaro olunan sothlor vasitssilo yaradilan aerodinamik momentlorin hesabina
idara olunur. Maksimal idaroetma momentinin yaradilmasi {igiin idars olunan sathlor bir qayda olaraq, agirliq
morkazindon daha uzaq mosafoda yerlosdirilir. idaroetmo sothlori (saquli vo iifiigi stabilizatorlar, istiqamat vo
hiindiirliik siikanlari, eleronlar, qanadarxasi, qanadonii, spoylerlor) ilo hava gomilarinin (HG) bucaq
stabilizasiyasi tomin edilir vo aerodinamik idarsetmo momentlori yaradilir [1]. Pilotsuz ugus aparati (PUA) va
HG layiholondirilorkon uguslarin tohliikesizliyini, c¢evikliyini xarakterizo edon dayaniqliq vo manevr
gabiliyyatinin yiiksaldilmasi qarsiya qoyulan asas masalalardon hesab olunur.

9sas hissa. Texniki tapsiriqlardan asili olaraq HTOL (horizontal take-off and landing - iifiiqi ugub-
galxma vo enmo) quruluslu oksor PUA-da dart1 qiivvasini yaradan vint miisahido kamerasinin 6n goriintiilorine
mane olmamagq ti¢lin adaton agirliq morkazindan arxada yerlosdirilir (sokil 1). PUA-nin manevr gabiliyyatini
artirmaq maQsadi ilo aerodinamik tisula asaslanan miixtalif quruluslu konstruksiyalardan istifads olunur [2].

Ogor vint saat agrobi istigamatinds firlanirsa, oks reaksiya naticasinds PUA sola dogru (sol kren-sol
qanad asagi); vint saat agrobinin oksi istigamatinds firlanirsa, PUA saga dogru (sag kren-sag qanad asagi)
meyil edir. Bels hal kigik siiratlords 6ziinii daha agkar gakilds biiruzs verir. Bununla yanagi, PUA planl gakilda
sag torofo dondiikdo sag firlanma istiqgamatli vintds (vint PUA-nin 6n hissesinds qurasdirilibsa) yaranan
giroskopik moment PUA-n1 asagiya, PUA sol torofo dondiikds ise giroskopik moment PUA-n1 yuxariya
istigamatlondirir; vint PUA-nin arxa hissasinds qurasdirilibsa, yaranan giroskopik moment PUA-n1 oks torofo
istigamatlondirir. Sol firlanma istigamatli vints malik (vint PUA-nin 6n hissasinds qurasdirilibsa) PUA sag
torofo dondiikdo vintds yaranan giroskopik moment PUA-n1 yuxariya, sol torofo dondiikdo isa giroskopik
moment PUA-n1 asagiya istigamotlondirir; vint PUA-nin arxa hissasindo quragdirilibsa, yaranan giroskopik
moment PUA-n1 aks torafs istigamatlondirir. PUA-nin planl sokildo asagi vo ya yuxari horokati zamani vintin
yaratdig1 giroskopik moment, homg¢inin PUA-n1 arzuolunmaz istigamotds sola vo ya saga istigamatlondirir [1].
Bundan basqa, iifiigi ugub-galxma va enma konfiqurasiyali PUA yan kiilok asan saraitds ugub-galxma vo enma
yerina yetirarss, vintdon yaranan giroskopik moment PUA-nin ugus trayektoriyasinin asaglt vo ya yuxariya
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dogru istiqamotlondirilmosi naticosinds goza bas vera bilor. Usulun vo bu iisula osaslanan qurgunun qiisuru
asag1 vo statik tavana yaxin (yol verilo bilon maksimal ugus hiindiirliiyii) hiindiirliiklards nisboton kigik siiratlo,
kiilokli soraitdo uguslar1 yerino yetiron PUA-nin kifayaot godor iifiiqi dayanigligmin tomin oluna bilmomasidir.
Sokil 2-ds aerodinamik tisula asaslanan aerodinamik sathlora malik 6zii stabillogan kicik gabaritli ugus aparati
(KQUA) 1-fiizelyajdan, 2-firlanan qovsaqda yerlogon idara olunan 3-aerodinamik sothlordan va 4-quyrugdan
ibarot olan KQUA-nin trayektoriya miistovisinds stabilizasiyasini va ballistik trayektoriyada ugusunun idara
olunmasini tamin edon qurgu tosvir edilib [3]. Firlanan qovsaq 5-kiitlo morkoazinin otrafinda yerlagir vo 6-
uzununa ox otrafinda firlanma xiisusiyyetina malikdir. Usulun vo bu iisula osaslanan qurgunun catismayan
cohati asagi siirotdo uguslart yerino yetiron, bohranli dayaniqliq rejimlorinds foaliyyst gostoron vintli
miiharrikloro malik PUA-da istifadonin faydasiz olmasidir. Belo ki, asagi siiratlordo, turbulentlik soraitinda
yerina yetirilon uguslarda stabil istiqgamot iizro dayaniqhigi saxlamaq iigiin idaroetma momentlaorini yaradan
aerodinamik sathlarin effektivliyi az oldugundan ugus aparatinin iifiiqo nazoron meyil bucaqlarinin doyigmasi
ilo yarana bilon agma tohliikasinin garsisinin alinmasi va ugus trayektoriyasinin dayaniqli olmasi ii¢iin ugus
stiratini artirmag, yiiklonma haddini isa kegmoamoak lazimdir. Belo halda PUA tahliikali yiiklonma ilo ugur.

Tail-aft on Booms Canard

Centre of Mass

Tail-aft on Shown - o

Fuselage \
Flying-Wing Delta l
Sakil 1. HTOL qurulusa malik PUA Sakil 2. Kicik gabaritli ugus aparati

Ugus hiindiirliyii 35-45km olan PUA-da idaraetmo momentlorini yaratmaq ti¢iin, aerodinamik vo gaz-
dinamik tisuldan istifads olunur [4]. Lakin, qisa miiddatli is rejimi, kigik dl¢iili PUA-da (HTOL qurulusa malik
ucus aparatlarinda) qaz-dinamik tisuldan istifadonin miimkiinsiiz olmasi1 konstruksiyanin tarkib elementlorinin
¢oxlugu, o climloadan kiitlo-qabarit gostaricilorinin izafiliyi qurgunun ¢atismamazIigi hesab olunur.

Agir vo orta kosmik aparatlarin (KA) stabilizasiyasi vo istigamatlonmasinin etibarligini artirmaq magsadi
ilo kompleks istigamatlondirmo iisullarindan biri giroskopik momenti 6ziindo oks etdiron qiivvo yaradan
giroskopik komplekslorin (QYGK) tothiq edilmosi molumdur [5]. ilk dofs olaraq giroskopik stabilizasiya
sxemindon 1880-ci ildo Awvstriya ordusunun leytenanti Lyudviq Obri ingilis mithandisi Henri Uatxeyd
torofindon yaradilmig sualti marminin yon tizra istigamatlonmasini tomin edon qurgu kimi praktiki mogsadlo
totbiq etmisdir [6].

QYGK giroskopik momentlorlo KA-da stabillosdirms vo dayaq koordinat sistemins nazaran programla
dénmo rejimlorinds idarsedici momentlor yaradir. Kigik olgiilii KA-da vo PUA-da (HTOL qurulusa malik
ucus aparatlarinda) istifadonin miimkiinsiiz olmasi tisulun, giroskoplarin saymin g¢oxlugu va Sxemin
miirokkabliyi iso qurgunun qiisurlaridir.

Sokil 3-do ugus aparatinin (nagliyyat vasitasinin) IR
idaro edilmosi {iglin giroskopik momentdon istifads il
iisuluna osaslanan qurgu verilmisdir [7]. Usulun asasini
toskil edon giroskopik moment bir nego giroskoplar
vasitasilo yaradilir. Giroskopun (rotorun) oxuna harokats
sobab olan qiivve ilo tosir etdikdo, asqinin morkazina
nozaran firladict giroskopik moment yaranir.

Firladict momentin tosiri ilo Koriolis qiivvelori |
meydana ¢ixir, ona gora do giroskopun oxunun ucu tasir
edilon qlivve istigamstindo deyil, bu qilivvoysa
perpendikulyar istigamotds sabit bucaq siirati ilo horokot ~ { N
edir. Qurgu ugus aparatlarinda (nagliyyat vasitolorinds),
xiisusilo kosmik aparatlarinda reaktiv istigamotlonmo
mitharriklorini vo agir girodinlori elektromexaniki
qurgularla avaz etmoys imkan verir. Qurgu 1-gévdadon
5-stanqaya malik 3-moarkozi oxdan, stanqaya birlogsmo sistemli giroskoplardan ibarstdir. Birlosma sistemi 8-
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gargivadan, 6, 10-¢ar¢ivonin meyli vo donmasi sistemindoan, 7-giroskopun 9-tutqacindan ibarstdir. Markoazi
ox govdada 2-yastiq vo 4-olava moment sistemi ilo barkidilir. ©lave moment sistemi gévds vo onunla slagsli
olan ugus aparatinin (naqliyyat vasitasinin) bucaq siiratini doyismoya sorait yaradar. Giroskopun (rotorun)
siirat y1g1im1 va tormozlanmasi zamani, hamginin aks tesirdon yaranan momentlori neytrallasdirmaq tgiin
ikinci olavs giroskopun istifadssi nazards tutulmusdur.

Ufiigi ucub-galxma vo enmo konfiqurasiyali, vintli miihorrike malik PUA-da vintin firlanma
istigamatinin nozoro alinmamasi (vintin firlanmasindan yaranan reaksiya vo giroskopik momentlarin
kompensasiyasi1 yerina yetirlmir) tisulun qiisurlarindandir. Bununla yanasi, qurgunun nisbaten boytik olgiilora
malik olmasi, giroskopun (rotorun) igo diismo Vo tormozlanma miiddstinin ¢ox olmasi (rotorun otalot
momenti ¢ox oldugundan) sabsbindon HTOL quruluga malik vintli PUA-da qurgunun totbig edilmasi
mogsadauygun hesab edilmir.

Natica. Vintli PUA-nin manevr qabiliyyatini yiiksaltmok ticiin giroskopik effektdon istifado etmak
toklif olununr. Bu zaman vintin reaksiya vo giroskopik momentlarini kompensasiya etmakls yanasi, planerin
kinetik momentini giroskopla artirmaq lazimdir. Tanqaj vo vurnuxma bucagqlart {izro maksimal idarsetmo
momentlori (hiindiirlik vo istigamot siikkanlarinin yaratdigi aerodinamik momentlarin tzarino golon
momentlor) yaratmaq t¢iin giroskop PUA-nin agirliq markozino nazoron vintin oks toroafinds qurasdirilir
(vint arxa torafdo olarsa, idaroedici momentlorin daha ¢ox olmasi ii¢iin giroskop miimkiin qadar ug hissaya
yaxin noqtads qurasdirilir), vintdon yaranan reaksiya momentini kompensasiya etmok vo kren tizra idarsedici
reaksiya momenti yaratmagq moqgsadilo giroskopun rotorunun firlanma istigamoti vintin firlanma
istigamatinin aksina yonalir (vintin vo giroskopun firlanma oxlar1 eyni riyazi ox — bir Xatt iizorinds yerlosir);
yiiksak Kinetik moments malik qurgunun kiilays va turbulentliys garsi hassaslhigi azalir, ugusun dayanigligi
artir; ugus trayektoriyasinin doyisdirilmasi igiin giroskopun rotorunun firlanma oxu firlanan ¢argivado
yerloson elektrik miharriklori (stabilizasiya vo moment miiharriklori) ilo elo istigamotdo dénmoys moruz
qalir ki, yaradilan giroskopik moment PUA-nin dénmo istigamati ilo ist-iisto diigsiin. Giroskopik moment
hiindiirliik va istigamot siikanlarinin yaratdigi donmoa momentlori ilo ist-tisto diisdiiytindon bu momentlorin
toplanmasi naticasindo PUA-nin, xiisusilo kigik ugus siiratlorinds ¢evikliyi xeyli artir. PUA-nin uzununa ox
tizro kren bucaginin stabilizasiyast vo ya doyisdirilmasi {iglin giroskopun rotorunun firlanma siiratini
(reaksiya momentini) artirmaq vo ya azaltmaq lazimdir.

Saokil 4-da vintli pilotsuz ugus aparatlarinin AY
manevr  qabiliyyatinin  giroskopik  effektlo
yiiksaldilmasini oks etdiron qurgunun prinsipial
sxemi verilmigdir [8]. Sxem giroskopik momenti
yaradan 1-giroskopun gdévdasindan, 2-flizelyajdan,
3-giroskopun  rotorundan, 4-giroskopun daxili
cargivasindon, 5-giroskopun xarici gargivasindan,
6-elektrik  miuhoarrikindon, 7-reduktordan, Vo
aerodinamik momentlori yaradan 8-istigamot
silkanlarindan, 9-hiindiirlik  siikanindan, 10-
eleronlardan  ibarotdir. ~ Giroskopla yaradilan
giroskopik momentlor aerodinamik momentlarin
tizarins toplanilir.

Sxem agagidaki kimi islayir: Giroskopun 1-
govdasi PUA-nin 2-fiizelyajinin daxilindo sort
olaraq miimkiin gadar PUA-n1n uc noqtasine yaxin
hissads, A noqtesindo qurasdirtlir. PUA-nin uc
ndqtasinds bir qayda olaraq miisahido qurgulart vo
onlarin intiqallar1 qurasdirilir (sokildo gostoril-
moayib). Vintin oksi istigamatinds yiiksok siiratlo
firlanan giroskopun 3-rotoru (vint arxa tersfdo
olarsa, giroskop On hissada qurasdirilir) dona bilon
(asag1 vo ya yuxarl) 4-daxili ¢orgivads
quragdirilir. Daxili ¢argiva giroskopun gévdasine
nozoron dons bilon (sola vo ya saga) 5-xarici
gorgivado Yerlogdirilir. Xarici ¢orgiva giroskopun 1-gévdasinds qurasdirilir. Xarici ¢orgivads daxili
gorgivanin firlanma oxunu firlada bilon 6-elektrik miiharriki (stabilizasiya vo moment miiharriki) vo 7-
reduktoru PUA-nin kurs {izrs stabilizasiyasini vo ya ddonma momentini tomin edir. Masalan, agar giroskopun
rotoru saat agrobi istigamatinda (vintin oksi istigamotinds) firlanarsa, xarici ¢orgivada yerlosdirilon elektrik
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miiharriki vo reduktoru daxili ¢ar¢ivoni yuxariya dogru harokot etdirorss, yaranmis giroskopik moment PUA -
n saga, asagiya dogru horokot etdirorss, PUA-n1 sola dondermoklo 8-istigamat siikanlarinin yaratdigi
(xtisusilo agag1 ugus siiratlorinds) vurnuxma effektivliyini kifayst godor artiracaqdir.

Giroskopun govdasinds xarici ¢or¢ivonin firlanma oxunu firlada bilon 6-elektrik miiharriki
(stabilizasiya vo moment miiharriki) vo 7-reduktoru PUA-nin tanqaj lizro stabilizasiyasini vo ya donmo
momentini tamin edir. Masalan, agor giroskopun rotoru saat agrabi istigamatinds (vintin oksi istigamatindo)
firlanarsa, giroskopun govdesindo yerlogdirilon elektrik miiharriki xarici ¢org¢ivoni sola dogru harokot
etdirorss, yaranmig giroskopik moment PUA-m1 yuxariya, saga dogru horokot etdirorss, PUA-n1 asagiya
dondarmoklo 9-hiindiirliik siikaninin (xtisusilo asagi ugus siiratlorindo) tangaj effektivliyini kifayat godor
artiracaqdir.

Giroskopun rotorunun firlanma istigamati vintin firlanmasinin oksino yonalmak sorti ilo rotor vo
vintin otalot momentlori bir-birino barabar olarsa, PUA krena moruz qalmir (yana ayilmir).

Sokil 5 - do saat agrobi istigamatinds firlanan giroskopun rotorunun (vint arxa torofds, giroskop isa
on hissado quragdirilarsa) firlanma miistavisini doyigsmoklo yaradilan giroskopik idarsetmo momentlarinin
istigamatlori verilmisdir. Sokil 5a -da giroskopun rotorunu saga horokot etdirdikdo giroskopik moment PUA-
ni1 asag1 istigamotlondirir; Sokil 2b -da giroskopun rotorunu sola harokot etdirdikds giroskopik moment PUA-
n1 yuxari istiqgamatlondirir; Sakil 2¢ -do giroskopun rotorunu asagiya harokat etdirdikds giroskopik moment
PUA-n1 sola istigamatlondirir; Sokil 2d -do giroskopun rotorunu yuxariya horokat etdirdikdo giroskopik
moment PUA-n1 saga istiqgamatlondirir. Bu giroskopik idaroetmo momentlori 8-istigamot siikanlarinin vo 9-
hiindiirliik siikaninin yaratdiglart aerodinamik momentlorin tizorino golorok (toplanarag) PUA-nin manevr
gabiliyyatinin ¢evikliyinin artmasina sabab olur.

L r'r* - ~
(D =) (L
1 Y
-...I'.J ——” d
Sokil 5. Yaradilan giroskoplk ldaraetma momentlarlnln istigamatlori
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Rotorun dévrlar sayinin azalmasi vo ya artmasi kren tizra (X oxu iizra) idaratmoda reaksiya momentinin
azalmasina vo ya artimina vo bununla da, kren tizra ¢evikliyin artmasina sabab olur.
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Abstract
As it is known, nowadays, there is a large number of different companies producing Unmanned Aerial
Vehicle — UAV prototypes such as drones, UAV’s, etc. However, the problem is that not always these
prototypes are successfully finished. The operation of theirs might be effective, although there are some
problems occurring with the structure. These problems might occur in forms of extensions, leftovers, etc.
The solution of this kind of problems is based on mathematical or geometrical approaches that satisfy basic
aerodynamic accuracy and requirements.

Introduction

In this paper one of the problems mentioned in the abstract is analyzed, solved and discussed. The
problem occurring in this issue is due to the design inaccuracy. In other words, a surface created during the
design procedure is considered as an additional extension to the fuselage surface.

An additional extension on the fuselage structure is
given on Fig. 1. The figure represents the extension from the
side view. It is clearly observed from the structure, that there
is a surface that prevents the flow acceleration. Since the
flow acceleration is prevented, the flow tends to be brought
to the stoppage. That is why this kind of surfaces are Fig. 1: Drag Increasing Surface
considered as drag increasing surfaces. The issue analyzed
for this paper is about one of the drag increasing surfaces appearing to be on the prototype fuselage. The
prototype is from UAV category that is designed in China and is free for sell to any other country around the
world. The problematic surface extension on the prototype’s fuselage is the same as given in Fig. 1.

Problem Formulation

The main objective of the project is to design a surface that would decrease the drag force exerted on
the surface due to the flow stoppage caused by that surface. Analyze Fig. 2, in order to understand the
problem formulation for the given task.

As observed from Fig. 2, the drag increasing
surface that is being analyzed for the given problem is
labeled in order to make the analysis more accurate.
The objective of the project is to replace the surface
CD and DE with an effective curvature in order to
reduce the drag force exerted on CD due to the flow Fig. 2: Drag Increasing Surface Labeled
stoppage.

Methodology, Solution and Discussions

The method used for the problem solution is one of the most common methods used by Rao for the
nozzle design and other powerful application referred to as Parabolic Method — PM. The method is to be
applied between points C, D and E. However, since point D is situated higher than the others, construction of
a parabola through this point might be ineffective. The reason is that the curvature will become high, thus,
yielding almost the same drag force exerted to the parabolic surface between C and D. That is why instead of
using point D as a reference point, another point has to be selected on DE surface in order to draw a parabola
through it. However, selection of the reference point is not as simple as it seems. While choosing a reference
point for the parabola the aerodynamic behavior of the flow at that point has to be taken into account. In
other words, a point on the fuselage has to be selected in such manner so that the losses in the flow kinetic
energy are reduced down to the minimum. Thus, a parabola through the given new reference point is drawn.
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Fig. 3 shows the resultant curvature drawn through

points C, D and E. As it is clearly observed from the given
figure, the surface is replaced by a curve and, on the other M\‘f
hand, point D is moved backwards to the aerodynamic ¢
reasons behind this displacement. Given configuration
prevents the flow from being brought to the temporary
stoppage at the surface CD in Fig. 2, thus, letting the flow to accelerate even further over the given curvy
surface. Since the flow is accelerated over the curvy surface, velocity increases, thus, decreasing the pressure
exerted on the upper surface. Since the velocity at the lower surface of the fuselage remains the same as it
was before the curvy modification was applied, the pressure difference between the lower and upper surfaces
of the fuselage increases, thus, increasing the lift coefficient produced by the fuselage itself. That is why the
modification applied in this issue is effective not only from the design point of view, but, also, from the
aerodynamic point of view. In conclusion, the modification applied in this project yields two main results in
the structural and aerodynamic behavior, that are:
- The drag force exerted by the upcoming airflow is decreased after modifying the straight surface and
designing a curvy surface for the given specific part of the fuselage.
- The lift coefficient created by the fuselage itself only increases due to the pressure difference
increase between the upper and lower surfaces of the fuselage.

Fig. 3: Resultant Curve
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0030p u MepecMOTP NOBEPXHOCTEl, YBeTHYMBAIOIIUX CONPOTHBIEHUE (pro3eisizka
Mazeppamos C.C., A6dynna H.II.

Kak u3BecTHO, B HacTOsILEe BpeMsl CYIIECTBYET OOJBILIOE KOJIMYECTBO PA3IMYHBIX KOMIIAHWM,
KOTOpbIE MPOU3BOIAT OecniminoTHble jeratenbHble annapatbl (BIIJIA) nHa ocHoBe mpotoTtunos. Co3ngaHue
BITJIA Ha OCHOBE MPOTOTHUIIOB MOYKET BBI3BATh MPOOJIEMBI, KOTOPBIE CBS3aHBI C HOBOW a’dpOJAMHAMHYECKON
(dopmoit (hrozersika, Kpblla U XBOCTOBOTO OIEpeHHs. 3/1ech MpodieMa 3aKIIf04aeTcss B TOM, YTO MPOTOTHITBI
HE BCErJla COBEPILICHHBI ¢ TOUYKH 3PEHUS a3pPOAMHAMHUKH U CTPYKTYPbI MOCTPOHKU. OANMH U3 3THX MpobiieM
SBIISIETCST TeoMeTpus (pro3esbka ¢ OTIACNbHBIMH YYacTKaMH PE3KMX BBICTYIIOB M BIAJUH Ha KOpITyce.
CnenoBaTtensHO, TpeOyeTcsl YCTpaHEHHWE YKa3aHHBIX HEJOCTaTKOB Ha OCHOBE COOTBETCTBYIOIIMX
MaTEMaTHYECKUX alnapaToB TAaKOTO pojJa adpoJUHAMHUYECKUX 3ajad, IPUMEP KOTOPBIX pacCMaTpHUBAETCS B
JTAHHOU CTaThE.
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Abstract

Construction of an appropriate nozzle is one of the most crucial steps in Liquid Rocket Engine (LRE)
design. There is not only one way to compute and form the nozzle. Each nozzle produced is unique in its
own way. In other words, before nozzle is designed, there are several requirements presented. For different
requirements corresponding methods are used in order to design a nozzle. For thrust optimization Parabolic
Method (PM), for shock reduction Method of Characteristics (MC), etc. are used. However, none of these
methods is fully improved. How these methods that are applied to design a rocket engine nozzle can be
improved even further is a common question in rocket engineering nowadays. This question is analyzed in
the article and corresponding results are presented and discussed.
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Introduction
This article is mostly concentrated on rocket engine nozzle design using Method of Characteristics
(MC). The reason why MC is revised in the article is that there are, still, several problems and inaccuracies
that occur while conducting a computational analysis based on MC. However, how results of the nozzle
contour would change with several modifications applied on the method is an intriguing question. That is
why this case is chosen to be review and resolved.
Analysis in which MC is applied includes different parameters such as specific heat ratio -y, universal

gas constant -R, Mach number M , etc. The problem is while conducting computations, in modern rocket
science, some of these parameters remain fixed whereas the other are varying. Though, not all the parameters
that are fixed are actually fixed in the flow through the nozzle. For instance, yis, in fact, varying throughout

the nozzle length. Thermodynamic computations of the combustion process yield, that it has different values
at the main sections, that are combustion chamber, nozzle inlet, nozzle throat and nozzle exit.

Moreover, results show that it, also, varies along the length of the divergent section that is considered
to be from the nozzle throat to the nozzle exit. Implementation of this variation to the nozzle design using
MC is interesting because the results yielded by fixed y and variable y are different. Application of variable

y yields to more accurate results. How results are changing with respect y to configuration is analyzed in the
article.

Materials and Methods

MC is used as the major methodology to analyze the effect of the variable specific heat ratio on the
nozzle design.

Fig. 1 shows the general configuration of MC. As observed from i
the figure characteristics lines originate from the arc in the expansion |
region, meet at the centerline and then reflected to the wall in the j
straightening region. In the straightening region it is accepted that the |
characteristic lines are not reected. In other words, these lines are going |
towards the wall and remain at the wall permanently. |
One of the leading equations in MC is Prandtl-Meyer function. This |
function relates the angle through which a flow can turn with isentropic |
conditions-v, specific heat ratio-y and local Mach number-M .  Fig. 1: Method of Characteristics

Prandtl-Meyer function is given as,

\/:\/7/+1tanl\/}/Jrl(Mz—l)—tan1 MZ2-1 @
r-1 y-1

where, v -flow angle, y-specific heat ratio and M -local Mach number. As observed from Equation 1, the
flow angle is a function of yand M . While conducting computational analysis of the nozzle, the flow angle

is computed at each grid point (i.e., A, B,...,J). However, there is a problem appearing with the grid analysis.
Modern methods used in rocket science and technologies ignore the changes in specific heat ratio
along the nozzle length. Methodologies used in modern technologies keep the fixed value for and use it
together with the local Mach number at each node (i.e., A, B, ..., J) in order to compute the flowangle at the
nodes given in Fig. 2. However, this approach is problematic. The reason is that specific heat ratio y must not

be set to be constant all along the nozzle.

Thermodynamic computation of combustion process yields, that thermodynamic properties such as
universal gas constant-R , specific heat ratio-y, etc. are varying along the nozzle length. That is why
interpretation with constant y is problematic and yields to a bit inaccurate results. However, if the

computational analysis is conducted taking into consideration not only local Mach numbers, but, also, local
specific heat ratios at the nodes, then the results might be yielded in a more accurate manner.
Moreover, as it is known from the theoretical background of MC, the maximum expansion angle is

computed through the Prandtl-Meyer function taking into account exit Mach number- M, and exit specific

heat ratio - 7, .On the other hand, there is an inlet specific heat ratio -7,. By the inlet, at this point, the nozzle

throat is meant because as the general configuration for MC the section between the nozzle throat and nozzle
exit is analyzed. Inputting inlet and exit specific heat ratios afunction by which y varies can be approximated.
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Most of the thermodynamic computations yield ytobe varying almost linearly along the nozzle length x.
Hence, it can be concluded, that,
7 =7(X)

Fig. 2: Characteristic Lines Grid

Implementing variation of yin MC together with the local Mach numbers yields more accurate
results than the fixed y together with the local Mach numbers.

Results
As the result of the variable y application, as mentioned, the nozzle of a rocket engine becomes more
accurate. Results of different inputs can be considered in order to discuss the effect of variablespecific heat
ratio implementation to the nozzle design. In order to demonstrate the variation, two different cases are
analyzed for the project.
Table 1: Experimental Cases with Properties

Case Ne Performance Parameters Specific Heat Ratio

Case 1 V, =2250m/s, T, =1500K y =1.18 = const
R, =320J /(kgK), A, /A" =25 7, =116, y,=120

Case 2 V, =2250m/s, T, =1500K y =1.18 = const
R, =320J /(kgK), A./A" =25 7, =120, 7, =116

Fig. 3-4 represent the outputs for different inputs. Two different nozzles are analyzed using the data
given in Table 1. Figures clearly show that the nozzle contours obtained from constant and variable specific
heat ratios are not the same.
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Fig. 3: Case 1 Fig. 4: Case 2

Two different configurations are plotted in Fig. 3 for Case 1. As it is observed from the figure
legends, one of the contour is constructed based on constant y, whereas another one is constructed using

variable yapproach. Results yields, that the contours are different for two different cases. Thecontour built
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based on constant yis inaccurate because, as mentioned previously, thermodynamic computations of the
combustion process yield that y varies along the nozzle length. On the other hand, a more accurate contour
that is build based on varyingy is given in red color. As a results, it is observed that if yincreases starting

from the nozzle throat until the nozzle exit, then the nozzle contour narrows.
On the other hand, Fig. 4 represents the nozzle contour for Case 2, in which allthe properties remain
the same as in Case 1. What differs Case 2 from Case 1 is the yvariation. In Case 1 yincreases from the

nozzle throat until the nozzle exit, whereas in Case 2 y decreases in the mentioned direction.
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Peanunzanus nepeMeHHOro 3Ha4YeHH sl MOKA3aTesIsl MK303HTPOINbI NPHU pacyete coma KP/]

€ UCMOJIb30BAaHHEM METOAa XapaKTepPHCTHK
Ab6oynna H.II.

Kak W3BeCTHO KOHCTPYMpPOBAHHS MOIXOAALICIO COIJIa SIBISETCS OAHMM M3 Haumboyiee Ba)KHBIX
JTaoB TPOCKTHPOBAHUSA JKUAKOCTHOTO pakerHoro pasurarens (OKPJ[). Ha mnpaktuke wcmonb3yrorcs
HECKOJBKO METOA0B BbIYUCJICHUA u (bOpMI/IpOBaHI/ISI reoMeTpun CoIl1a. HpI/I 3TOM KaXXao¢€
CIPOEKTUPOBAHHOE COIUIO SIBIISIIOTCSI YHUKQJIBHBIM [0 CBOMM XapaKTEpUCTHKaM. I3BecTHO, 4TO K
KOHCTPYHPOBAHHUIO COIUIA MPEABSIBIAIOTCS HECKOJIBKO TPeOOBaHMM, KOTOPhIE 00YCIIaBIMBAIOT HPUMEHEHUS
COOTBETCTBYIOIIMX METOAOB IS €ro pa3paboTku. /[ MomydeHHs: ONTHMANBHOW TSTH HMCIOJIB3YeTCs
napabonudyeckuii meron (IIM), nans CHIKEHUS HAarpy30K OT CKAauKOB W BOJH pa3peKeHHs YacTo
ucronszyercs Meton xapakrepuctuk (MC) m 1.1 OmHako HM OIWH W3 JTHX METOIOB HE SBISIETCS
MOJIHOCTBIO COBEpIIEHHBIM. [l03TOMY, KakuM 00pa3oM 3TH METOJbI, IPUMEHSEMBbIE JUIsI KOHCTPYHPOBAaHUS
COIUIa PaKETHOTO ABHTATENs, MOTYT OBITH elie Ooyiee YCOBEPIICHCTBOBAHBI, SIBISIETCS B HACTOALICE BPEeMs
OCHOBHBIM  BOIIpOCOM B  nBuratenectpoeHud. (CienoBarenbHO, B MNPEICTABICHHOW  CTaThe
MPOaHAJIM3UPOBAHBl  COOTBETCTBYIOLIME BONPOCHI M OOCYXKIEHBI pPE3ylbTaTbl HOBOTO MMOAXO0JA
MpOoQUITUPOBAHUS COTLIA.

CoBpeMeHHBIE METOABI U CHCTeMbI KOHTPOJIs nmapameTpos I'T/{
= ¢ nomoumsio CAY FADEC
; Aovicesanos P.®., Hemaunos H.M.
} 4 Hayuonanvuas Axademusn Asuayuu
‘ Raufad_1994@mail.ru
CoBpeMeHHBI aBHAIMOHHBINA ra3oTypOuHHBIN aBurarens (I'TJ]) — 3TO BBICOKOTEXHOJOTHYHBIH

MPOAYKT, KOTOPBIA coueTaeT B ceOe BeAyline KOHCTPYKTOPCKHE M TexHojormuyeckue pemeHus. [T/ kak
yIpaBIsieMblii 00BEKT paboTaeT B Mpeienax MOCTOSTHHO U3MEHSIONIMXCS SKCIUTyaTallHOHHBIX YCIIOBHH, YTO
OTIPE/IETISIET CIOXKHOCTh €ro CucTeMbl ynpasieHus. [Ipu paspaboTke HOBOTO ABUTATENS 3HAYUTEIBHAS A0S
3arpat (10 30%) yXoauT Ha MPOEKTUPOBaHUE cCHCTeMBbl aBToMaTHyeckoro ynpasineHus (CAY). [Ipuemiemo
co3nanHas CAY I'T/l mo3BossieT yJlydlIUTh AMHAMUYECKHE MOKA3aTeNH, NMOBBICUTh OTKa30yCTOWYMBOCTD,
YBEIMYUTH CPOK CITY’KOBI, YMEHBIIIUTH CTOUMOCTh TIPOSKTHPOBAHNSA M SKCIUTyaTalluy qurareneii [1].

B HacTosimiee BpeMsi B CBSI3M C aKTUBHBIM Pa3BUTHUEM 3JIEKTPOHUKH M HH(POPMALMOHHBIX TEXHOJIOTHIH,
a TaKKe C YCJIIO)KHEHHEM NPUHLIMIIOB YIPaBJICHHUS U y>KECTOUEHHEM TPeOOBaHHUN MO TOYHOCTH HAOIIOAaETCs
TEeHJCHIIMA mepexoaa K Oojee cinokHbiM [T/l ¢ BBICOKMMH TEPMOJMHAMHYCCKUMH IapaMeTpaMu U
3HAYUTENBHBIM KOJMYECTBOM YIPaBIAEMBIX D3JEMEHTOB. BcieacTBue 3TOro CTaHOBUTCS — BaKHBIM
npuMeHeHue snekTpoHHo-IppoBbix cucreM THna FADEC (Full Authority Digital Engine Control) c
pacrpenenéHHON apXUTEKTYypO YIIpaBICHHS, OCHOBHYIO 0a3y KOTOPOW COCTABISIIOT WHTEIUICKTYaIbHBIC
(smart) TaTIMKH ¥ UCTIOTHUTEIEHBIC MEXaHI3MBI.

Cuctema aBromarndeckoro ynpasinenus (CAY) FADEC npencrasisier co00i 3JIEKTPOHHYIO CHCTEMY
C TpPOrpaMMHBIM YIpaBieHWEM M IHU(POBBIMH KaHalaMH NpuéMa W Tepenayd HHPOpPMAaLWHU, KOTOpas
MO3BOJISIET TIOJIHOCTBIO HMHTETPUPOBAaTh BCE AIIEKTPOHHBIE OOOpynoBaHus JIA B enuHBI KOMIUIEKC.
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[MpuMeHeHnEe TaKOH CHCTEMBI OOEClieuWBacT CHIDKEHHE 3arpar, Kak W OJKCIUTyaTaHTaM, TaK |
npoektupoBmukaMm ['T/. JlanHas cucreMa mporie U jerde ruapomexanndeckor CAY, e€ HaMHOTO Jerde
MOJICPHU3UPOBATh, IMYyTEM OTCICKHBAHUA MOAMMUKAIIMKA JBUTATENsT Ha BCEM TMPOTSHKCHUU €ro
SKCIUTyaTanuu. JJis MoJydeHUs] ONTUMANIbHBIX XapaKTESPUCTUK JBUTATENSI HET HEOOXOAMMOCTH M3MCHCHUS
obopynosanust FADEC, noctaTo4HO TONBKO W3MeHeHue nporpamMmmuoro ooecneuenus (I10), uro mo3BonseT
WCCIIEIOBATh BCE BO3MOXKHBIE YITYUIICHHS XapaKTEPUCTHK IBUTATENS, HAMHOTO COKPATHTh HPOTPaMMy
HUCTIBITAHUIM ABUTATENS U B 11eJIOM Bcero camodéra [2].

AxtyanpHOM 3amaveid miust CAY ¢ Touku 3peHus obecrieueHUs Oe30MacHOCTH W ASKOHOMHYHOCTH
MONIETOB SIBISIETCS YCOBEPIICHCTBOBAHHME METO/OB, CHUCTeM yrpaBieHus u koHtpomns ['T/l, oGecreuenne
MHOTOKPAaTHOTO PE3ePBUPOBAHMSI W HEOOXOAMMOTO YPOBHS HAAE&KHOCTH, KOTOpas B CBOIO OdYepelb
o0yclIoBJIeHa 0TKa3aMHU TPaH3UCTOPOB, KoMibloTepoB FADEC, a takxe HempaBuibHOTO yctanoBieHus 110
JUTS yTIpaBJICHUA ABUTATEISIMA [3].

COBpEMEHHBIC CHCTEMBI C TIOJTHOM O0TBETCBEHHOCThI0O FADEC BBHIMONHSIOTCS HAa OCHOBE 3JIEKTPOHHO-
IU(GPOBBIX MHOTOKAHAIBHBIX — YIPABISAIOMMX OJOKOB (perynstopoB). [lepCHeKTHBBI pa3BUTHSA U
coBepmreHcTBOBaHUI CAY TECHO CBs3aHBI C YCIOKHEHHEM CHCTeM M Tporpamm ymupasienus [T/,
KoMIieHcaneld oTka3oB apuratens u CAY, agantanueil ymnpaBieHHS IBUTATENEM K €ro BO3MOKHOMY
HEIITAaTHOMY COCTOSHHIO (M3HOCY JeTalel, meperpeBy W Ap.) Bcé BollienepednciieHHOE 00YCIIaBIMBaeT
peanu3anuio KOHIENINH HHTeIueKTyanbHo CAY, KOoTopasi COAep»XKUT OOPTOBYIO MaTEMATHYECKYIO MOJIEIb
JBUTATENsI M TO3BOJISIET BECTH IOCTOSHHBIA aKTHBHBIA KOHTPOJIb 3a cocTtossHueM [Tl u ero cucrem,
ONEepaTHBHO PACIO3HABATh MX TEXHHUUECKOE COCTOSHHE M B PEKHMME pEalbHOTO BPEMEHM IpPeNOTBpaIlaTh
nedexTs [4].

AmmapatHasi peaju3alis Takoro Tumna WHTeuekTyansHo CAY Hepa3phIBHO CBS3aHA C MPUHIAIIOM
€€ IOCTPOCHMsSI KaK MEXaTPOHHOM CHCTEMBI, T.€. CHCTEMbI, B KOTOPOM y3Ibl TOYHOM MEXAHUKU U
OJICKTPOHUKHU HMHTETPHUPOBAHbBI B CAWHBIC MCEXATPOHHBLIE MOIYJINU. Takne MCXaTPOHHBIC MOIYJIH,
MOJKIIFIOYaeMble HEMOCPEJCTBEHHO K IICHTPAIBHOMY YIPABISIIONMIEMY KOMITBIOTEPY (KOHTPOJIIEPY),
MPENICTABISIFOT COOOW MHTEIUIEKTyallbHBIe MOIYJIHM cOOpa, aHaIi3a JaHHBIX M WCIOTHUTEIhHBIE MEXaHU3MBI
¢ mudpoBBIM yIpaBiicHHEM. AmnapaTHas peanuzanuu noctpoeHust CAY B KayecTBe MEXaTPOHHBIX CUCTEM
yIpaBJieHHs pHBeeHa Ha puc. 1. [4].

\

WUmutaTtopsl CYA

2
MmapomexaHuyeck
ve arperatbi
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curHanbl OaT4ynkoB

ynpasnsioLpe
curHanbl

Puc. 1. I[Ipeocmaenenue CAY I'T]/[ 6 kauecmee mexampoHuoll cucmemyl, KOMopas eKaouaem 6 ceos
YNPAGIAIOWUL KoMnbiomep, yugposvie MoOyIU U 2udpomexanudeckue azpecamol [4].

B mocnennee Bpemst mmpoko ucnonbsidyiores cucrembl FADEC ¢ pacnipenenéHHON apXUTEKTYpoOid,
KOTOpBIe 0a3MpyIOTCs Ha CTPYKType ¢ BpeMeHHbIM pactpeneiaeauem TTA (Time Triggered Architecture —
apXHTEKTypa C BPEMEHHBIM cpabaTbiBaHHeM). JlaHHAs CTPYKTypa MO3BOJISIET CO3/1aBaTh CUCTEMBI ¢ Oolee
BBICOKOH HaJIEKHOCTBIO M KECTKUM BpeMeHeM (DYHKITMOHUPOBaHU [5].

Hns  peanuzanuu — pacnpelen€HHbIX  HOU(POBBIX  CHCTEM  aBTOMATHYECKOrO  YIpPaBJICHUS
ra30TypOMHHOTO JIBUTATEIS TPeOyeTCs:

e pa3paboTKa aNTOpUTMa U ATaIoB noctpoeHwus pactpenenéunoit CAY I'T;
e pa3paboTKa M MPOW3BOACTBO AIeMeHTOB pactpenenéuron CAY I'T/1 ;

®  CO3[aHUE IIPOLECCOPHBIX MOAYJIEH, KOHTPOJJIEPOB U T.1 ;

e paspabortka ITO [6].
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CtpyKTypa ACTeHTPaTN30BaHHON CHCTEMBI IIPUBEACHA Ha PHC.2.
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Puc.2. Cxema apxumexmypa pacnpedenénnoi yugposoi cucmemor FADEC [5]
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B cocraB cuctemsl BXxoauT HabOp U3 TUTIOBBIX MOYJIEH, CBSI3aHHBIX 10 pe3epBHOMY KaHaiy -1 TP,
KOTOPBI MoJiiep)kUBaeT Takxke nyonupoBannbiii CAN-nipoTokos. CocTaBHbIE MOIYJIM CUCTEMBI
pa3MemarTcs BHYTPH KOPITyca CHCTEMBI HITH e HEMOCPEACTBEHHO BMECTE C YyBCTBUTEIHHBIMH
3JIEMEHTaMH OJIOKOB JaTYHKOB M UCIIOJIHUTEIBHBIX YCTporcTB. Habop THIOBBIX MOy e, Kak IpaBUIIo
BKITIOYAET B ceOs: MOIynb AuckpeTHbIX curHanoB (M/IC), Beruncnutenbublii Moayns (MB),
KOMMYHHKanoHHbIH Moayns (MK), Monyns cnensmeii cucremsl (MCC), MOy b BTOPHYHOTO HCTOYHHKA
rmutanust (MBUII) u emre 6osee qecsITKOB TaKUX MOAyJeH [5].

Hudposas cuctema ynpaBieHUs ABUTATENIEM C TTOTHON oTBeTcTBeHHOCTEI0 FADEC KOHTpOmMpyeT
CIIeyIONINe TapaMeTphl ABUraTel sl TAKUE KaK TeMIlepaTypa, AaBieHue, yactora BpameHus Bana (N1,N2) u
JIp. ¥ BBIBOAMT MX HA 3KpaH ynpasieHuss. KOMIIOHEHTBI KOTOpBIE (POPMUPYIOT SAPO CHCTEMBI - 3TO
ANIEKTPOHHBINH KoHTposiep apurarens (Electronic Engine Controller) wiu 6510k yripaBieHust ABUTATEIEM
(Electronic Control Unit), runpomexanuueckuii Moayns (Hydro Mechanical Unit) u natunku.

B kadecTBe 3:1eKTpOHHO-IIM(POBON CHCTEMBI YIIpaBJICHHUS U KOHTPoJst mapameTpamu [T /]
npeziaraeTcs paspaboTaHHas ccTeMa NpUBEAEHHAs Ha pHcC. 3.

h 4
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CAMOKOHTPOIL H
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M. ¥ I ) 4 1
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JHuCcIIeH B
kadHHe SKANaKa

LIHOPOBOH KOMMYTATOP

I'pynna

COHC OMIR
[LALLLR UL

CEMCOpPs

A 4

HWHTEP®ENCHASA IHHHA UEHTPAJALHOTO
KOHTPOJLTEPA

Puc.3. Cmpykmypa cucmemul peanusyroujas npeonazaemviii CHOCo0O peuerus 3a0ay
Jis pemenust 3amayd MHTEUIEKTyalu3aluu KoHTposis coctosHust [T/ mpemiaraercst BBeleHHE

BBIYUCITUTEIBHON MOIIMHOCTH B TPakT oOMeHa HH(opMaryeld B HaNpaBIICHWH MOBBIIICHUS TOYHOCTH
nH(OPMAITUH TTOTYIaeMbIX C JaTYNKOB.
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Cucrema COCTOMT M3 TPYIIBI CEHCOPOB WM HWHIWBUAYAIbHBIX CEHCOPOB HEMOCPEICTBEHHO
CBSI3aHHBIX C KOHTPOJIMPYEMBIM OOBEKTOM, MHTEIICKTYaabHBIX AatuukoB Uy, Uy, ... , U/, , KoTOpbie
coctosT u3 ALIL; - MIT; - LIAIL, xommyTtaTopa, Oioka uHTepdeiica ¢ nuppoOBEIMU IIMHAMH KOHTPOJIIEpa,
anekTpoHHOTO KOHTpojutlepa EEC wu mucnneeB B kabmHe »SKkumaxka. B cocraBe CHCTEMBI Takke
MPeIyCMOTPEHBl HMHTEIUIEKTYa bHBIN JMAJOTOBBI HHTEp(eiic ¢ sKumakeM, OJOK YIpaBiieHHS W OJoKa
MATaHUA.

Hcxons 3 n3nokeHHoro /Ui JanbHENIIero MOBBILEHH Ka4ecTBa U JOCTH)KEHHUS 3aJJaHHBIX IEJIEBBIX
MOKa3aTesel MPeaIaratoTCs CICIYOIINE METObL:

1) Tlepexom OT CYIIECTBYIOIIEH IEHTPAIM30BAHHOM K JENEHTPAIN30BaHHON (pacipemeéHHoii)
apxuTekType cucreMbl. OCHOBHOW 0a30#l Al MOCTPOCHHS TaKOW CHUCTEMBI SIBJISIOTCS HHTEIUICKTyalbHbBIE
JaTYMKH ¥ MCIIOJHUTENbHBIE MeXaHU3MbIl. Pa3nenenue QyHKIUA MeXIy pacnpenelnéHHBIMU Ha JIBUTATeNe
ookamu FADEC mMOBBICHUT Ham&XHOCTh, YMEHBIIUT MAacCy CHCTEMBI 3a CUYET YMEHBIICHHS KOJUYCCTBA
pa3bEMOB, YIPOCTUT MOACPHU3ALNIO CHCTEMBI, IOUCK HEUCIIPABHOCTEN U JIOKAJIN3AIUI0 OTKA30B.

2) Hcnonb3oBaHWE OTKPBHITON apXWUTEKTYyphl U co3faHue ‘‘yHuBepcanbHoi’ FADEC mopynbHOI
CTpykTypsl. [lpuMeHenne yHUDUIMPOBAHHBIX OJIOKOB, CMEHHBIX H B3aMMO3aMEHSEMBIX MOIyJEH
CYIIECTBEHHO VYIPOCTUT MPOSKTUPOBKY W MOTU(PUKAIUIO CHCTEMBI, VIYUIIHT €€ aJanTHPyeMOCTh K
Pa3IMYHBIM TUIIAM JIBUTATEeH.

brnarogapss BHeIpeHHIO B CHCTEMY HWHTEIUICEKTYaNbHBIX (SMAart) QaTdyukoB W MPUBOJIOB MOXKHO
OCYITIECTBIIATE IIEPeXo0.T K pactpenenéunoit apxutekrype CAY. PazpaboTka 1 MpUMEHEHHE pacpeacIEHHON
apxutektypbl CAY npuBenér k cHkenuro croumoctu npousBoactsa CAY FADEC (Full Authority Digital
Engine Control — snexTponHO-IM(POBas CHCTEMA YIPABICHHUS IBUTATEIIEM C MTOJHONH OTBETCBEHHOCTRIO) JI0
60 %, 3a Cu€T yIpOIIEeHHUS 1 COKPAIIEHIS STAllOB U CTaauil pa3pabOTKH M U3TOTOBIICHUS CHCTEMBI.
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The modern methods and systems controlling the parameters of the GTE
with the help of ACS FADEC
Adigozalov R.F., Ismayilov I.M.

The article deals with the analysis of existing methods and means of monitoring diagnostic parameters
of aircraft gas turbine engines (GTE) in order to increase reliability and efficiency, based on the use of more
advanced GTE control methods on the basis of the distributed architecture of the ACS FADEC and it
suggests an electronic digital control system and parameters of GTE with elements of intellectualization,
allowing to increase the accuracy and quality of control.

Hava gamilarinin yanacaq sistemlarinin istismar tahliikasizliyinin yiiksaldilmasi

Caofarli C.E., Somadov O.S.
N Milli Aviasiya Akademiyast
L c.ceferli461@gmail.com

Miilki aviasiyada ugusun etibarlilig1 va tohliikasizliyi asas toloblordondir.Ugusun tohliikasizliyi va
etibarlilig1 mosalasi ¢ox genis anlayisdir. Bu anlayis Hava Gamilorinin (HG) biitiin hissalarinin istismar
zamanl imtinasiz vo etibarli iglomosi ilo bilavasito six baglidir. Ona goro do toyyarslor istismara
buraxilmazdan avval bu masalays xiisusi diqqat yetirilir.
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Hava gamilarinin yanacaq sistemi vo onun etibarli islomosi ,eloco do bu masalo ilo slagali
mosalalarin halli do etibarli, tohlilkesiz ugus problemlori ilo bilovasito baghdir. Zaman kegdikco
toyyaronin istismar1 vo bagqa sabablorlo slagadar hava gamilarinin yanacaq sistemlorinds bas veran
nasazliglarin todqiqi,onlarin bag vermo Sobablorinin arasdirilmasi,6yronilmasi vo notico etibart ilo
tokmillosdirilmasi miiasir aviasiyanin aktual masalalarindon birina ¢evrilmisdir.

1996-c1 ilin 18 iyul ayinda UTC gora toxminon 00:31 vaxtinda Trans World Airalines aviasirkati
olan Boeing 747-131 (bort nomrasi N 93119) toyyarasi havada partladi vo Nyu-York stat1 East Moriches-
in otrafinda Atlantik okeana diisdii. Bortda olmus 230 insan (iki pilot, iki bort miithandisi, 14 bort baladg¢i,
212 sornisin) halak olmus, toyyars isa tamamilo dagilmisdi. Hadiso toyyaranin Nyu-Yorkdan ugusundan
12 dagigo sonra bas verdi. National Transportation Safety Board (NTSB)-in ekspertlori tarafindon homin
folakatlo bagl aragdirma aparildi vo 1997-ci ildo belo naticays galdilor ki, tayyaronin partlamasi morkazi
¢onda qisa gapanma vo yanacag-hava qarigiginin alovlanmasi naticasinds bas verib.

Sonraki illordo Federal miilki aviasiya idarasi aviasirkotloro daha yaxsi istilik izolyasiyasini,
kabellorin yerdayisma horokatini tomin etmok, yanacaq nasoslarini yoxlamaq va digar todbirlor
gOstarmosi ticiin talablalorlo miiraciot etdi.

2001-ci il 7 mayda FAA yanacaq g¢onlorinds alismanin monbalarini minimuma endirmok {iglin
SPAR 88 adli gotnamoni buraxdi. Bundan sonra, 2002-ci ilin dekabr ayinda istehsalgilar har bir tayyaro
modelini hartarafli, dogiq nozordon kegirorok ovvallor molum olmayan iki ylizdon artiq alovlanma
monboyini tapdilar. Yanacaq ¢onlorindo alovlanmanin asas manboyi yanacaq ¢oninds partlama tohliikasi
olan buxarlarin yigilmasidir. Bu problemin aradan qaldirilmasi ii¢lin yanacaqgdan yuxari olan sahado
oksigenin konsentrasiyasini azaltmaq lazimdir.

Miihondis ivor Tomasin bascilig1 ilo Federal miilki aviasiya idaresinin komandas: “ONBOARD
INERT GAS GENERATION SYSTEM” neytral qaz sisteminin prototipini hazirlayitb bu problemin
hallini tapa bildi.

Tadqigatlarin naticalori yanacaq ¢onlorindo tez alisan vo partlayisa sobob olan buxarlarlarin
yigilmasinin fiziki osaslarini vo qarsisimin alinmasinin mahiyyatini tosvir va oks etdirir. Yanacaq
¢onlarinin tohliikesziliyinin yiiksaldilmasi ilo bagli problemin halli neytral gaz sistemi ilo yanacaq
sisteminin modernlasdirilmasi ola bilar.

Isin osas moqgsadi vo praktiki ohomiyyati aviamiiossisolora vo aviasirketloro aid olan praktik
mithondislik masalalorinin sarbast (6ziinomoxsus) hall edilmasi iigiin bacariglarin oldo edilmasi vo
uguslarin tohliikasizliyinin tamin olunmasidir.

Xiilaso

Umumiyyatlo miiasir hava goamilorinin yanacaq sistemlorinin todgigi mesalelori hom miilki, hom do
horbi aviasiyada miistaqil tadgigat sahasi olmaqla asagida geyd olunan va digor problemlori shats edir:

- biitlin miimkiin hava soraitlorindo miiharriklorin yanacagla tominati,

- hava gomilarinin tohliikasiz morkozlosmasi,

- miixtalif ndv yanacaqlarla hava gomilarinin istismari,

- neytral gaz sistemindan istifado etmoklo yanacaq ¢onlorinds tez alisan buxarlarin
neytrallagdirilmasi,

- biitlin ndv yanacaq sistemlarinin sinaqdan kegirilmasi metodlarinin islanilmasi va s.
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Improvement of modern aircraft fuel systems
Jafarli J.E., Samedov A.S.
In general, the investigation of the fuel systems of modern aircrafts covers the following and other
problems both in civilian and military aviation: fuel supply in all possible weather conditions, safe
centralization of aircrafts, operation of aircrafts with different types of fuel, neutralisation of flammable

-35-



®eBpanbckue ytenus — 2019, baky

vapour in fuel tanks, using nitrogen generation system and development of all types of fuel systems
testing methods.

Perspektiv tayyaralorin sassi sistemlarinin struktur analizi va sintezi

Kazimov M.M.
Milli Aviasiya Akademiyast

!'.a c’
_‘i /
“ mushfigk@mail.ru

Molum oldugu kimi, miiasir miilki aviasiyanin ugus aparatlart ucgus texniki xarakteristikalarindan
basqa konstruktiv mitkommollik ciddi shomiyyat kasb edir. Miiasir nagliyyat toyyarslorinin miikemmallik
tolob olunan elementlorindan biri sassidir. Sassi sisteminin miirokkab olmasi bu sistemin layihalondirmos va
qurulug prosesinin ¢oki, struktur, kinematika wvo igtisadi cohotdon sorfoliliyi kimi masalalorina
toxunulmasindan anlagilir,

Sassi toyyaronin qalxmasi, oturmasi, harokoti vo yerdo dayanmasi {iglin toyin olunmusdur. Sassi
toyyaronin nahamar yerdo horokoti oturmasi zamani yaranan zorbo qiivvalorinin enerjisini udan
amortizatorlarla, qgagma vo siiriilmo zamani tormozlanmasini tomin edon ayloc qurgular ilo tochiz edilir.
Toyinatindan goriindiiyti kimi, toyyaranin sassisi ancaq yerds, galxma vo oturma zamani istifado olunur,
havada iss istifadasiz bir yiik kimidir. Buna gorada, mohkomlik sortlorina riayyat etmokls sassi dl¢iilarinin vo
¢okisinin  azaldilmast miihiim problemlordon  biridir. Miasir  toyyaralorin  sassinin  kiitlosi

G, =(0.035+0.06)-G, =(0.17+0.22)-G,,,, borabordir, burada G, - toyyaranin qalxma kiitlosi; G

toyyars konstruksiyasinin kiitlasidir.

Sassido kinematika ciddi elmi texniki shamiyyat kasb edir. Adatan sassilor kinematik sxemlor asasinda
qurulur. Toyyaralorin sassi mexanizmlorinin layihalondirma sisteminin yaradilmasi vo onlarin struktur sintezi
aparilmasi {iglin totbigi proqramlar yaradilmasi tolob olunur. Burada qapali vo agiq kinematik zancirlardan
toskil olunmus miirokkab kinematik silsilalora baxilir. Asili olmayan qapali konturun sarbastliyi A fozada ash
olmayan qapali konturun bondlorinin birinin maksimum sorbastliyini miioyyon edir. Bir ¢ox silsilolordo A
komiyyati sabit gobul olunur, lakin yeni toyyaralords miixtolif sorbastliyi olan konturlu sassilordan istifads
olunur [A ]S .

Struktur sintezini aparmagq tiglin A- nin asili olmayan konturlar ti¢iin deyigon giymatini nazars almagla
yeni struktur diistur ¢ixarmaq tolob olunur. Yeni struktur diistur baza bandlarinin sayini, bandlorinin bir-biri
ilo alago sortlorini, asili olmayan konturlarin doyismo haddi, qganadlanmanin va kinematik ciitlorin say1, asil
olmayan konturlarda izafi rabito say1 va s. kimi sartlori 6domalidir.

Sassi sisteminin struktur sintezinin alqoritnii:

1) B va j, komiyyatlori segilir;

2) Miimkiin olan struktur qruplarinin say1 toyin olunur;

3) Miioyyan intervaldan C komiyyati tayin olunur;

4) Budaglarin say1 Cg hesablanir;

5) Dayaq zoncirlarinin say1 hesablanir;

6) TonliKdan f; hesablanir;

7) Platformanin budaqlarinda vo dayaq zoncirlarinds oynaqlarin yerlosdirilmasi;

8) Miiharriklarin yerlogdirilmasi:

9) Prinsiplordaen istifads edarak kinematik ciitlori bir harakatli kinematik ciitlors ovoz etmali.

Siralamaya uygun olarasassi sisteminin struktur sintezinin alqgoritmi qurulmusdur (Sakil 1).

[k ndvbada B va j, kemiyyatlari segilir. Bu kamiyyatlar segildikdon sonra isa, miimkiin olan struktur
gruplarinin say1 toyin olunmalidir va tayin ii¢iin lazim olan diistur(1.1) asagida gostarilib;

G=Chax—Cmin+1=05j-B+1 (1.1)

Sonra is9, C kamiyyati toyin olunmalidir. Bu kamiyyat miiayyan intervaldan toyin olunmalidir vo bu

interval asagida(1.2) gostarilib;

kon kon ~

1+05<C<1+j-B (1.2)

Intervaldan sonra isa, budaglarin say1 Cg komiyyoti hesablanir. Bu kemiyyat tapildigdan sonra dayaq
zancirlarinin saymi da tapmaq miimkiindiir. Cg komiyyati asagidaki diisturda(1.3) gostorilib;

Ca=jp-C (1.3)

C=Cg+C (1.4)
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Sassi sisteminds daha sonra iss kinematik ciitlorin sarbastliklori tapilmalidir. Bunun tigiin diistur(1.5)

asagida gostorilib;
fi=2A(c—B) (1.5)

Biitin bu hesablamalardan sonra platformanin dayaq
zoncirlorinds vo ya budalarinda oynaqlar yerlosdirilir. Sonra iso
mexanizmaya mitharriklorin yerlosdirilmasi prosesi gedir. Noticodo
mexanizm qurulur.

Sassi sisteminin struktur qruplarinin tosnifati [1+05,<C< 1+j-B]|

1. Struktur grupunun sinifi-horakotli platformalarin say1 ilo
toyin olunur.

2. Struktur grupunun tipi-hor platformada olan oynaglarin
sayini ifads edon adadlor y1ginidir.

3. Struktur qrupunun novii (vid) herokeatli platformalar

birlagdiron budaglarin sayidir.
4. Struktur qrupunun doracasi-dayaq budaqlarinin sayini ifads
Gon >

f=(c-B)

edir.

5. Struktur qrupunun modifikasiyasi i¢ qrupa boliiniir.

Sokil. 1. Sassi sisteminin alqoritmi.

I grup - oynaqlart garsihigli ovez olunan yalniz firlanma
kinematik ciitlorindon taskil olunan struktur qruplaridir.

Il grup - oynaqlan firlanma vo irolilomo kinematik ciitlorindon toskil olunan struktur qruplari aid
edilir.

Il grup - oynaglar firlanma, irsliloms vo vint ciitlorindan togkil olunan strukturlar aiddir.

Ogor struktur qrupunun oynagqlari firlanma va ireliloms ciitlorindon teskil olunmussa, onda oynaqlarin
qarsiliglt avezolunmasmi nazors alib, iki sorbostliyi ola Hiik oynagi - T(RR), {i¢ sarbastliyi olan sferik oynaq
va ya iki harokatli silindrik ciit ikinci modifikasiya yaratmaq olar.

Yuxaridaki gostarilonlor nozars alinaraq miiasir vo perspektiv tayyaralorin struktur analizi vo sintezini
0z aktualligini saxlayir vo bu istigamatds sintezi mogsads uygundur.
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Structural analysis and synthesis of landing gear systems for perspective aircrafts
Kazimov M.M.

In the presented thesis, structural analysis and synthesis of the landing gear system, which is the main
component of the aircraft. it will be considered for retraction and extension of the landing gears. The article
describes the classification of structural systems and Algorithm of structural synthesis of the landing gears
system.

Perspektiv maye yanacagh raket miiharriklarinin termodinamik hesabatinin
xiisusiyyatlori

Miitallimzada M.S., Abdullayev P.S.
I Milli Aviasiya Akademiyast
mutallimzade@gmail.com

Planetlorarasi uguslarin hayata kegirilmosi miiasir va perspekiv raket-kosmik texnikasinin, o ciimlodan
kosmik sanayenin inkisafini, boyiik dart1 qiivvasine malik samarali mayeli raket miiharriklarinin (MRM)
yaradilmas1 masSalosini giindomo gotirir. Bu sahads aparilmis todqiqatlarin analizi gostorir ki, MRM-nin
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energetik vo somoralilik gostaricilorinin yiiksaldilmasi ii¢iin osas inkisaf istigamatlorine ¢oxkomponentli
yanacag sistemlorinin yaradilmasini va yeni alternativ yanacaglarin islonmasini aid etmok olar.

Hal-hazirda aparict elmi moarkazlor torafindon MRM-nin energetik xassalorini artirmaq istigamatinda
genis tadqiqat islori aparir. Bu islorin torkib hissasindan biri somorali yanacaq ciitlorinin se¢ilmasi va onlarin
torkiblarinin tokmillosdirilmosidir.

Molum oldugu kimi, raket-kosmik texnikasinin ssomoraliliyi yanacaqlarin yarada bilocayi maksimum

xiisusi impuls - |, (nezori olaraq, xiisusi impuls yanma mohsullarinin effektiv axma siiratine barabordir,

|, =W, , real halda bundan forglona bilor) parametridir.

Miiasir MRM-dos istifads olunan vo ya istifadosi nazards tutulan hidrogen-oksigen va hidrogen-fliior
yanacaq ciitlori |, =476san vo |, =412san impuls giymatlorini tomin eds bilir. Lakin etibarli istehsal,
istismar vo digar xiisusi xassalor (korroziya vas s.) baximindan bu n6év yanacaqlarin istifadesindo yaranan
texnoloji problemlor onlarin istifadesini ¢otinlogdirir. Kerosin-oksigen yanacaq ciitii (1, =337san) ilo

istismar olunan miiharriklorin genis istifadesine baxmayaraq xiisusi impulsun az olmasi daha olverisli
yanacaqlarin axtarilmasina zarurat yaradir.
Movcud todgiqatlarin, hesablamalarin vo sinaqlarin analizi gostorir Ki, fiziki-kimyavi xassslorina

(energetik, ekoloji va d.) gdro metan-oksigen yanacaq ciitii (|, =382san) yaxsi perspektivo malikdir.

Kimyavi tarkibino gora metan digor karbohidrogen yanacaglari ilo miiqayisada hidrogenin an boyiik hissasini
Oziindo saxlayir. Xisusi impuls qiymatina va fiziki-kimyavi xtisusiyyatlorina géra metan-oksigen yanacaq
ciitii hidrogen-oksigen va kerosin-oksigen arasinda araliq vaziyyati tutur vo asagidak istiinliiklori 6ziinda
birlogdirir:

—maye metanin iqtisadi somraliliyi kerosindan iki dofa yiiksokdir;

—eyni fiziki sortlor ¢argivasindo MRM-do metan-oksigen yanacaq ciitiiniin xiisusi impulsu kerosin-
oksigen yanacaq ciitiiniin xiisusi impulsundan 20 san. ¢oxdur;

—metanin yanmasi koksun vo hisin yaranmasina sobob olmur,

—metan daha az zoharlidir;

—metan soyutma xiisusiyyatlorine gora kerosini iistaloyir;

Lakin maye metan ilo digor oksidlosdiricilorin yanma, enerji yaratma xiisusiyyatlori, termodinamik
hesabatlar1 axira qodor tam Oyronilmomisdir. Bu sobobdon metan yanacaqli raket miiharriklorinin
termodinamik hesabati, layihalondirilmasi va digar masalalalori aktualligini saxlamaqdadir.

Maye yanacaqh raket miiharrikinin termokimyavi hesabatimin nazari asaslari

Masalonin qoyulusu. Maye yanacagl raket miiharrikinin termokimyoavi hesabatinin osas masalasi

yanacaq komponentlarinin (oksidlosdirici vo yanici) stexiometrik nisbatinin K, Vo artiq oksidlogdirici

omsalmin ¢ hesabati, homginin yanacagin entalpiyasmnin |y, yanacaq komponentlorinin vo yanacagin

biitovliikdos sorti (ekvivalent) diisturlarinin tortib edilmasi,

—dissosiasiya tonliyi,

—maddalarin saxlanma tanliyi,

—Dalton ganunu,

—tam entalpiyanin saxlanma tonliyi

osasinda geyri-Xatti tonliklor sisteminin qurulmasi vo halli asasinda MRM-nin asas en kasiklarinda
termogazodinamik parametrlarin giymatlarinin tayin edilmasindan ibarstdir.

Lakin aparilmig analizlor gostorir Ki, bozi perspektiv yanacaglar asasinda isloys bilocok MRM-nin
termokimyavi hesabatlar1 tam doagiglosdirilmomisdir vo alavs tadqiqatlara ehtiyac vardir. Buna misal olaraq
metan-oksigen yanacaq ciitiinii géstarmok olar. Metan-oksigen yanacaq ciitiiniin yanmasi prosesinds ortaya
¢ixan 2sas problemlor yanma mohsullarinin tarkibinin dagiq toyin olunmamasindan ibaratdir.

Toaqdim olunan todgiqat isinde bu masalonin holli ii¢lin xtisusi hal olaraq gebul edilmis yanma
mohsullarinin torkibina séykenon MRM-nin terodinamik hesabatinin xiisusiyyatlorino baxilir vo sonraki
bdolmolards nozari asaslar gostarilir.

Yanacaq komponentlorinin nozari nishati (stexiometrik nisbot vo ya omsal) k., 1 kq yanacagin tam
yanmasi Ug¢iin nozori olarag telob olunan oksidlogdiricinin minimal miqgdarin1 goéstorir, bozi hallarda
komponentlorin stexiometrik nisboti mol miqdar1 ssasinda aparilir. Termokimyovi hesablamalar {i¢iin
ohomiyyot dasiyan artiq oksidlosdirici omsali tayin edildikdon sonra, artiq oksidlogdirici omsalina va
stexiometrik nisboto osaslanaraq iki komponentli yanacagin sorti diisturu yazilir.
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Yanacagin vo yanma mahsullarimin entalpiyalarinin hesablanmasi. Molum oldugu kimi kimyavi
aktiv olan gazlarda istiliyin ayrilmasi ilo gedan rekombinasiya reaksiyalarinda imumi enerjini hesablamaq

tigiin daxili enerjidon U vo daxili tozyiq enerjisinden p/ p basqa kimyavi enerji U, da nazars alinir. Bu
halda enerji tonliyi

W2 2

U +£+Ukirn Y Y const
Yol 2 2
kimi ifado olunur. Burada |-yanma mohsullarinin (YM) entalpiyasidir. Bozon bu parametr tam
entalpiya adlandirilir:

P
I=U+;+Ukim

Goriindilyti kimi, tam entalpiya kinetik enerjidon basqa maddoanin digar biitiin enerji ehtiyatlarin
6zlindo comloagdiri, yani
T
=i+ Qkim = prdT-l' Qkim
To
burada Ty—hesablama baslangici temperaturu (298,15 K; 293,15 K; vo ya 0 K.), T -yanacagin yanma
temperaturudur. T =T, halinda

.
izjcpdT —0vo 1=Q,,
TO

Beloliklo termokimyovi hesablamalar zamani entalpiyanin saxlanma tonliyi tortib edilir, yani
yanacagin vo yanma mahsullarmin entalpiyalarinin barabarliyi sorti yoxlanilir. Yanacagin tam entalpiyasi
Iyan +a- kto Lok

1+ a-key

kKimi ifado edilir. Ikikomponentli yanacagin sorti 1 molunun entalpiyas: asagidaki ifadonin kémoayi ilo

tayin edilir

[T_

ITu = Iyany +a- k’to ’ Ioku
burada I,qpny, Iok, - bir mol yanicimin vo 1 mol oksidlogdiricinin entalpiyasidir.
Yanmanin mahsullarinin entalpiyasi:
Iyy = Z n; I

kimi toyin edilir. Burada " bir sorti mol yananacagdan amolo golon yanma mohsullarinda i sayl
maddonin (H,0, CO,, H, O va s.) mol sayisidir. Mol hissalarinin ifadosini

nozars alaraqg yanma mohsullarinin entalpiyasi
Low :Znili voya oy =EZ Pl
p
kimi tapilir. Burada N = “i yanma mohsullarinin 1 kq-da olan mollarin iimumi miqdar1, py = 2% =
» i

X % _yanma mohsullarmin sarti molekulyar kiitlosidir.

Asagida gostarilon nisbatlor asasinda yanma mshsullarmin 1 kq-nin entalpiyasi:

_p ' 7Zpi|i1N=Zni
N /Zpiﬂi IYM_ZPM i

toyin edilir. Burada comlomo yanma mohsullarinda olan biitiin maddalari nazars alaraq aparilir.
Yanma prosesinin termodinamik hesabati. Yanma prosesinin termodinamik hesabati yanma
mohsullarinin ionlagsmamasi (ideal hal) ehtimali ilo aparilir. Sistem asagidaki tanliklori 6ziinds comlosdirir:
dissosiasiya tanliyi, maddalarin saxlanma tonliyi, Dalton ganunu, tam entalpiyanin saxlanma tonliyi.
Molum oldugu kimi dissosiasiya tonliklori donon dissosiasiya reaksiyalarmini ifado edir. Kimyavi
termodinamikadan malumdur ki, ager qaz qarigiginda dénan
aA + bB < cC +dD
reaksiya gedirss, onda kimyavi tarazliq sortlori ti¢iin bu reaksiyanin tarazliq sabiti asagidaki gaydada
yazilacaq:
c.d
K =2 = rr)
PaPp
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burada A, B, C,D-reaksiyada istirak edon maddslor; a,b,c,d— maddolorin mol saylari;
Par Pg, Pcs Pp— maddalarin parsial tozyigloridir.

Ideal qazlar ii¢iin K sabit tozyigdon asili deyil, yalniz reaksiyanin ndvii vo qazin temperaturu ilo
miioyyan olunur. Malumdur ki, tarazliq sabitlorinin miistaqil tonliklorinin say1 yanacaqda olan elementlor
say1 ¢ixilmagla yanma mohsullarinda nozars alinan maddalorin sayina barabardir.

Maddsnin saxlanma tonliklori yanacagda vo yanma mohsullarinda olan hor bir elementin gram-
atomlarmin saymin boraborliyini gostorir. Burada tonliklorin say1r yanacaqda olan elementlorin sayina
boraboardir.

Sistemo daxil olan vo ciddi ohomiyyat dasiyan vo Dalton ganunu ossasinda yazilan tonlik {imumi
sokildo asagidaki kimi yazilir:

pP=p.=2.p

Termodinamik hesabat aparilarkon yanacagin elo M, mol yanacaq miqdarinin yanmasina baxilir ki,
p, = N boraborliyi tomin edilsin. Miivafiq olaraq burada
pi=n
yazila bilor. Beloaliklo yuxarida gostarilonlor nazars alinaraq metan-oksigen yanacaq ciitii ilo isloyan
MRM-nin termodinamik hesabatinin tonliklar sisteminin qurulma xiisussiyyatlarins baxag.
Metan-oksigen yanacaq ciitii ilo isloyan MRM-nin termodinamik hesabatinin riyazi modeli.
Ononavi olaraq avveal maddonin saxlanma tenliklorine baxaq. ©vvelki bolmodos gostorildiyi kimi p, = N

sortini 6doyan M, daxil etsak, onda, masalon, hidrogen (H ) ti¢iin maddonin saxlanma tenliyi asagidaki
sokildo olacagq:
MYbHY =Pyt 2pH2 + Pon t Pho, +2szo + Zszo2 + Phco t Pcoon
Analoji olaraq digar elementlor (C vo O) iigiin do balans tonlikleri yazilir. Goriindiiyii kimi tonliyin
sag torofi M, mol miqdarinda yanacaq yanarkon yaranan yanma mohsullarinda olan ayri-ayr1 maddalords

hidrogen elementinin gram-atomlarinin sayi, sol torof iss M, mol yanacaq miqdarinda olan hidrogen

elementinin gram-atomlarmin sayidir. Beloliklo sag torofdo gostorilon hidrogenli maddalorin gram-
atomlarinin say1 sol torofdoe M, mol migdarindaki yanacaqda olan hidrogenin qram-atomlarinin sayina

borabarliyini ifads edon balans tonliyi (N = ¥'n, ) qurulur

Belaliklo baxilacaq tenliklor sisteminds machullarin miqgdar1 (parsial tozyiglor vo ya yanma
mohsullarinda maddalarin gram-atomlarin say1, temperatur, yanacagin mol say1) va tonliklarin sayina barabor
olmalidir. Bu halda alinan geyri-xatti cabri tanliklor sistemi baglanmis hesab oluna bilar. Tatbigi riyaziyyatda
bu ciir sistemlarin togribi halli tiglin bir sira adadi tsullar islonmisdir va hallori cavablar1 daqigliklo slda
etmoya imkan verir. Bu iisullardan on genis yayilmist Nyuton-Rafson tisuludur. Praktikada MRM-nin
termodinamik hesabatlarin1 aparmaq tiglin Nyuton-Rafson iisulu asasinda miixtalif totbigi program paketlori
istifado edilir. Lakin bu paketlorin hamisinin imumi ¢atigsmazligi ondan ibaratdir ki, yanma mohsullarinin
biitiin variantlar1 baxilmir, yani tanliklarin va machullarin say1 mahdudlasdirilir.

Baxilan tonliklor sistemini tamamlamaqg vo hall etmak iigiin yanma mohsullarmin torkibino baxag.
Analizlar gostoarir ki, elemetlori C, H va O olan iki komponentli yanacagin (metan-oksigen) yanmasi zamani
(sorti formul CH,Og 4, ) Yanma mohsullarinin 99%-don ¢oxu 12 gazdan ibarat olur:

H,0, H, OH,HO,, H,0,CO0,CO0,, H,0,, HCO,COOH, 0

Digor miimkiin birlosmalorin rolu, masalon, ionlar, elektronlar vo s. temperatur vo tozyiqin baxilan
diapazonlarinda nazors alinmir. Gostorilon 12 maddo {i¢ element asasinda yaranir va tonliklor sistemini togkil
etmoya imkan verir. Sistemin birinci hissasinin tonliklori dissosiasiya ganununun ssasinda tartib olunur.
Dissosiasiya reaksiyalar1 ligiin tarazliq sortindon K tarazliq sabitini ifado edon doqquz ve ya on tanlik
yazila bilor. Qeyd etmok lazimdir ki, tarazliq sabitlori yalmz temperaturdan asilidir. Hesabatin
sadolosdirilmasi iigiin hesab edilir ki, 1 sayli komponentin mol konsentrasiyasi onun parsial tozyiqi ilo

N,/ p; =1 nisbatindadir.

Sistemi tamamlamagq ti¢iin yuxarida gostorilon tonliklors elementlorin (N; = P; nezors alinaraq) balans

tonliklorini (ii¢ va ya dort tanlik) olavo etmok lazimdir (sistemin ikinci hissasi):
karbon iiglin
NcNx = Pco + Pco, + Prco + Pcoon
hidrogen tigiin
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NyNy = Py + 2Py, + Pou + Puo,+2Pu,0 +2Py,0, +Puco +Pcoon
oksigen {igiin
NoNx = 2Py, + Pou + 2Py, +Pu,0 + Pcot+2Pco, + 2Py,0, +Puco +Pcoon +FPo
burada N, - ilkin yanacagin mol miqdaridir vo parsial tozyiglorlo yanas1 machuldur.
Sistemi birgs etmok t¢iin komponentlorin garigigt ti¢iin imumi mol sayisinn tonliyini n_— S Vo

(vo ya) Dalton tonliyini p.=>'p, do (bir va ya iki tanlik) slave etmok lazimdir. Bu tanliklor sistemin

axwrinct hissasini togkil edir.
Machullarin tonliklorin say1 barabarlosdirildikdon sonra geyri-xatti cobri tonliklor sistemi baglanmig
hesab edilir vo Nyuton-Rafson iisulundan istifads edilmakls hall edilir.

Natica

Metan-oksigen yanacaq ciitii osasinda MRM-nin termodinamik hesabati {i¢lin riyazi modelin
gurulmasi masalasini hall etmok ii¢iin geyri-xatti cabri tonliklor sistemi qurulmusdur. Sistemin baglanmis
olmasi1 onu Nyuton-Rafson {isulundan istifado edilmokla hall edilmasineg gorait yaradir.
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Peculiarities of thermodynamic reporting of perspective liquid fuel rocket engines
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fuel pair in liquid fuel rocket engines were investigated and the Newton-Raphson method was selected for
the report.
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Cexknus 2. UKT B pemieHHn aBHAKOCMHUYECKUX Po0JIeM

HccnenoBanne po60TOB-MaHUIYJISITOPOB C aJalTHBHBIM AJITOPUTMOM
yhpaBjeHuUst

Hupmanoe H.A., Kemenoerxosa A.E.
Axaoemus I paxcoanckou Asuayuu, Kazaxcman, 20poo Aimamol
ildar.pirmanov@mail.ru, a.kemelbekova@mail.ru

Lenpto sBISETCS WCCIIEAOBAHME M IPOEKTHPOBAHME aJaNTHBHOIO YIPABICHHUSA ABYX3BEHHBIMHU
CHUCTEMaMH{, a TaKKe BBIBECTH 3aKOH YIPaBJIEHHs Ul NPHUBOAA KPYTAIIErO MOMEHTA, W aJalTHBHBINA
QITOPUTM  YOPABICHUS C OIEHKOM HEM3BECTHBIX MapaMeTpoB, B YCIOBUAX IapaMETPUUYECKHUX
HEOIIPENENCHHOCTE, ¢ MAaHWMYJSIUMell HEW3BEeCTHBIMM MaccaMH, TakuM o00pa3oM, YTOOBl TOYHO
OTCJIEKHUBAJTIOCH IIOJIOKEHUE 3BE€HHEB MAHMITYJISTOPA, MCCIEAOBATh TOUYHOCTh U CXOOUMOCTH IMOJIYYEHHBIX
AITOPUTMOB, YYUTHIBAIOUINX BIUSIHNE HETMHEHHOCTEH.

[TocranoBka u pemieHue 3a1auu 1jsi poOOTa-MaHMITYISITOPA HE TaK JIETKa, KaK MOKET MOKa3aThCsl, TaK
KaK OHHU IOABEP)KEHBI BO3ACHUCTBHIO BHELIHMX BO3MYILLEHHH, KOTOPHIE B OOLIEM HEOOCTYITHBI W3MEPEHHIO
n3-32 OCOOCHHOCTEH YCTPOWCTBA M W3MEHSIIOIIUMHCS BO BPEMEHH WM HEWU3BECTHHIMU MapameTpaMu
00beKTa. DTU MapaMeTpbl TPYAHO BBHIYUCIUTH WM U3MEPHUTH LIS TEOMETPUYECKH CIOKHBIX 0OBEKTOB, OHH
OTPaHUYMBAIOT TMOTeHIan podotoB [1]. Jns sddexTnBHON pabOTHI CHUCTEMBI YNpaBICHHS OOBEKTOM,
YUUTBIBAaHHUE JAaHHBIX HEoNpeleseHHOCTel 00s3arensHo. [lnpoko npu3HaHo, YTO TOYHOCTH TPaIULMOHHBIX
METOZOB  aBTOMATHYECKOTO  YIpaBJIEHHs HEJAOCTaTOYHAa Ui  pelleHds  3aJadd  pa3padoTKu
BBICOKOCKOPOCTHOH CHCTEMBI, KOTOpast HE 3aBUCHUT OT MapaMEeTPHUYECKUX HEONPEIEICHHOCTEH WIIN BHELTHUX
KosnebaHuil cucrembl. Ha coBpeMeHHOH CTaguy pa3BUTHs NPUHIMIIOB YNPaBJICHHUS CYIIECTBYIOT METOIbI,
CIOCOOHBIE PEUIUTh TAKOTO POAA MPOOIEMBI.

JIBa monxoga aKTUBHO M3Yy4aroTcs Ui MOAJAEp)KaHUS MPOU3BOAMTEIBHOCTH MAaHUITYJIATOPOB B
NPUCYTCTBUM HapaMeTpOB HEONPEAEICHHOCTH: podacTHOe ynpasieHHe u azantuBHoe. llog pobacTHeIMH
crcTeMaMy MOHUMAIOTCSl CHCTEMBI YIPaBJICHUs, 00ECIIeUMBAIOIIIE BHIMOJIHEHHE TIOCTABICHHOTO KPUTEPHS
KadecTBa pabOThI CHCTEMBI MPH HAJMYUKM HEONpEAeIeHHOCTer B oOBbekTe ymnpaieHus [2]. BriOpanHas
CTPYKTypa YIpaBieHHs 00ecHeuyMBaeT MAyl0 YyBCTBUTEIBHOCTh K Ppa3IMYHOTO POJA H3MEHEHHUSIM
HOMUHAJILHOM MOJIeNM OOBEKTa Ha JTalle CUHTE3a aJlrOpuTMa yipasieHus. OCHOBHOW LIEJbIO adalTHBHOTO
yOpaBJICHHUsI  SIBIISIETCS  TOJJIEpKaHUE  TOCIEAOBAaTeIbHOH  pabOThl  CHUCTEMBI B TIPUCYTCTBUU
HEOIPEJIeICHHOCTH WJIM HEM3BECTHOW Bapualuyd TmapaMmeTpoB o0bekTa. OIEHKa HEeOoNpeaeTeHHBIX
MapaMeTpoB MPOUCXOAUT B PEXHME PEaTbHOTO BPEMEHHM HAa OCHOBE HM3MEPEHHBIX CHUTHAIOB CHCTEMBI.
[IpenmMyIiecTBO aZanTUBHOTO MOAXOJA 3aKJIIOYAaeTCsi B TOM, YTO TOYHOCTh MAaHMITYJIATOpPA, HECYIIETO
HEW3BECTHBIE HArpy3KHd, yJIydIIaeTcs ¢ TEYCHHEM BpeMEHH (Tak KaK MEXaHWM3M aJalTallliH MpOoJI0JIKaeT
W3BJEeKaTh WHPOPMALUIO O MapaMeTpax OT OLIMOOK CIEKEHHS), TAKUM 00pa3oM, aJalTHBHOE YIpPaBICHUE
MOTEHIMATBHO MOJICPKUBACT IOCIIEA0BATEIbHYIO Pa0OTy B YCIOBUIX U3MEHEHHS HArpy3kH [3].

ACHEKTBl pealM3allil M COYeTaHHEe C pOOACTHBIM YIpaBleHHEM. XO0Yy pPacCMOTPETh AacIHeKThI
peanuzannu, 3QHEKTUBHOCTD BEIYUCICHUN, 1 KOMOWHAILIMIO aAalTaluy ¢ poOacTHOCTBIO K ONPEACTICHHBIM U
K JpyTUM NapaMeTpaM U K IOMeXaM.

1) AcCIeKTHI pearn3arum:

a) IlockonbKy Harpy3ka OOBIYHO (DPMKCHPYETCSI OTHOCHTEIHHO MOCIETHEr0 3BEHa, TO €€ MOXKHO
paccMaTpuBaTh Kak 4acTh 3BeHa. Kak npaBuiio, mapaMeTpbl caMOro MaHHUITYJIATOPA JOIDKHBI OBITh H3MEPEHBI
WM OIEHEHBI TOJBKO OJWH pa3 IOCJe €ro yCTaHOBKH, BO3MOXHO, C HCTOJH30BAHHEM METOJOB OLIEHKH
odduaiiH, Tak Kak 3TH TapaMeTphl HE HM3MEHSIOTCS OT 33Jadd K 3amade. Ha mpakTtuke mapamerpsl
OLIEHUBAIOTCS TOJBKO OHJIAIH C MOMOILIBIO JATHBHOTO PETYNIATOPA, I03TOMY, JHHAMUYECKHE MapaMeTphl
Harpy3KH 3KBHBaJCHTHBI pyke pobota. K mpumepy, peanuzanus aJanTUBHOTO PETYJSATOPa MaHUITYJISTOPA C
IIECTBIO CTEMEeHSAMH CBOOOABI, TpeOyeT amamrtanmuu 10 SKBHBaJNEHTHBIX JUHAMHYECKHX IapaMeTpOB,
COOTBETCTBYIOIIUX Macce Ipy3a, ero LeHTpa Macc (TpHU MapaMeTpa), U ero MOMEHTHl MHEpUUH (ILeCTb
[apaMeTPoB, TO €CThb, lyy,lyy, Iz, Ixy, Ixz, 1y;). Tlpn Kenanuu, HENPEPHIBHBIE MOJENU KyJIOHOBCKHX H
BSI3KOTO TPEHUS TAKXKE MOTYT OBITh BKJIIOUEHBI, I COOTBETCTBYIOIINE KO (UITUEHTHI MOTYT OBITH OIEHEHBI
aHaJIOTHYHBIM 00pa3oM.
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06) Mbl MoOXeM OCTaHOBUTb pacueT HEU3BECTHOIO IIapaMerpa, Korja OH JOCTHUIaeT alpuopu
W3BECTHOM I'paHMIIbI, 1 BO30OHOBUTH PacyieT, KaK TOJbKO COOTBETCTBYIOLIAs IPOU3BOHASI MEHSET 3HaK. DTO
WHTYUTUBHO MOTHBHPOBAaHHAs

Mpoleaypa MOXKET OBITh JIETKO NOKa3aHa, YTOObI COXPAaHHUTh OTCICKUBAHUA CXOIUMOCTH.

B) ANTOpPUTM MOXeET OBITh PEAIN30BAH HEIOCPEACTBEHHO B AEKAPTOBOW CHCTEME KOOPIAUHAT, IIPOCTO
norryckas [4]:

Gy =J7"[xq + Alxg — x)]

Il HE PE3€pPBUPOBAHHOIO MAaHMITYJIATOpa ¢ SIKkOOMaH MaTpuLel MaHMITYJIITOpa, X U X 0003HAYAIOT
(hakTHUECKHE U JKellaeMble AeKapTOBBI O3UIIUH.

r) B mpakTtudeckoil peanan3anuy BBILICYIOMSHYTOTO aJIallTHBHOTO PETYIISATOPA, MaTPUIBI MOTYT OBITh
OOHOBIIEHBI C MEHBIIIEH CKOPOCTHIO, Y€M CKOPOCTH, UCTIONb3yeMasi BRIPAXEHISIMA Gy, (- U S, & TAKXKE C TEM,
9TOOBI COKPATUTh BBIUMCIICHHS, TAK KaK OOBIYHO BBIPQKEHUS OTCICKUBAHUS OIINOOK PAa3INYatoTCs ropasno
ObIcTpee, yeM AWHaMH4yecKrue Kod(hduuueHTs! MaTtpuibl. M3-3a mpucyTcTBUS B (QF BTOpOW YacTH 3aKOHa
YIPaBJICHUs], PEryJIsiTOp HE MOXKET OBITh PEaNN30BaH HEMOCPEICTBEHHO C HCIOJNB30BAaHUEM OBICTPBIX
peKypcuBHBIX anropuTMoB HeroToHa-Dinepa [5]. To ke camoe BEpHO ISl MATPHIIBI B 3aKOHE aJanTalliy.

n) Ilpeapiaymmii aHamu3 CTAaHOBUTCS HENCHCTBUTENBHBIM MPU HAJUYUK HACBHILEHUS INPUBOAA,
KOTOPBI BO3HUKAET, KOT/Ia KPYTSAIIMHA MOMEHT, YKa3aHHBIHA alrOpUTMOM, JOCTHraeT (PM3MUYECKOro mpesesna
COOTBETCTBYIOILET0 MPUBOAA. MHOTHE MPAKTUYECKUE [TOIXO0ABI MOTYT OBITh UCIIOIB30BAHBI ISl TOT'O, YTOOBI
WMETh JeJ0 C HaCBIEHHEeM KpyTsmiero MoMeHTa. CKOpPOCTh IKeNaeMbIX TPACKTOPHH MOXKET OBITh
yYMEHBIIIEHa, TEM CaMbIM YMEHbIIas TpeOyeMyl0 BEIMYHHY OT HMCIOJHHUTEILHOTO MEXaHM3Ma KPYTSILIETO
MOMEHTAa, TaK KaK HaChIIIEHNE OOBIYHO BO3HUKAET, KOT/Ia HAarpy3Ka CIIMIIKOM BBICOKA [UISl JAHHOW CKOPOCTH
U 33JaHHOM MOIIHOCTH KPYTSIIETO MOMEHTa. PerynsTop Taxke MOXXET ObITh BPEMEHHO U3MEHEH B PEXXHME
KOHCEPBATUBHOTO (DUKCUPOBAHHOTO TMapaMeTpa, KOrJa KPYTSAIIUA MOMEHT MPEBOCXOJUT H3BECTHBIN
¢u3nueckuil mpenen COOTBETCTBYIOLIETO WCIIOJHUTEIBHOIO MexaHu3Ma. B camom nene, MmexaHH3M
ajanTaluy, B U3BJICYECHHMHM HMH(POPMALUHU MapaMeTPOB M3 OTCICKHUBAHMS OIIMOOK, HE MOXKET PacCUUTaTh
oTHYHs, OyJb TO OIIMOKH NMapaMeTpOB MM HAChIIICHUS 3@ dekToB. OleHKa MmapaMeTpoB OHJIAH, KOTOpPbIC
OCHOBaHBI MCKIIOYHTENILHO HAa OIIMOKW TMPOTHO3UPOBAHUS U, CIECIOBATENLHO, HE 3aBHCAT OT HACHIIICHUS
KPYTSIIUM MOMEHTOM, MOTYT OBITH BKIIIOYEHBI, YTOOBI COXPAaHUTHb OLIEHKM IapaMeTpPOB Harpy3Kd IS
nocjeayonero ucrnoib3opanus. [lonHas paboTa aJanTUBHOTO PETYISTOpa MOXET OBITH BO30OHOBIIEHA,
KOrJa KpYTSAIIME MOMEHTHI, BBIUMCISIOTCS HAa OCHOBE TEKYIIMX OLEHOK IapaMeTpoB, BO3BPAIIAIOTCS B
MIpeieNbl TOMYCTUMBIX 3HAUYEHHI.

2) CoueraHue afanTtanuu ¢ poOaCcTHBIM yIIPaBICHUEM:

Ha mnpaxruke, BelYMciHuTENbHAs S(PQGEKTUBHOCTh aNTOPUTMAa MOXET OBITH TOBBIIIEHA 33 CUET HE
OLICHMBAHUS BCEX HEM3BECTHBIX MapaMeTpoB. HekoTopeie mapaMeTpsrl, HanpuMep, KO3 QHUINEHTH TPEHUS B
IPSIMO TIPUBOJIHOM POOOTE, WM MONEPEUHBIE MOMEHTBI UHEPLUHH Iy, Iz, [, 171 HATPY30K C NPABUILHOM
(hopMO#, MOTYT UMETh OTHOCUTEIILHO HEOOJBIIYIO BaXKHOCTh B IMHAMUKE, B 3TOM CIIydae MOKHO BBIOpaTh
poOacTHBIN PEryiaTop K HEONPEIEICHHOCTSAM 3THUX MAapaMeTpOB, HE OLEHHMBAs UX OHJIAHH. AHATOTHYHBIM
00pa3oM, LEHTP Macchl Tpy3a MOXKET OBITh OLEHEH C JIOCTaTOYHOW CTENEHBI0 TOYHOCTH C TOMOIIBIO
BU3YaJbHOH WH(POPMALMM WM JaHHBIX CHCTEMBbl aBTOMaTH3MpoBaHHOTO mpoektupoBanusi (CAIIP)[6].
Kpome Toro, perymsirop AoKeH OBITh YCTOWYMBBIM K OCTATOYHBIM, H3MEHSIOLIMMCS BO BpPEMEHHU
BO3MYILEHUSAM, TAKHX KaK KJIEHMKOCTh WIN MyJbCallUs BPaIlAIOIEr0o MOMEHTA.

Ha mpakTuke monp30BaTens BCErna MMEET HEKOTOPOE AalpHOpHOE 3HAHWE IMapaMeTpoB poOOTOB,
BO3MOXHO, MyTEM BBIYMCICHUH, HA OCHOBE KOHCTPYKTOPCKUX JaHHBIX. OTa MH(OpMAalMs MOXET OBITh
WCIONIb30BaHa sl MHULIHAIU3AUKM OLECHOK MapaMeTpoB B aJalTHUBHOW CXEMe, U BPEMEHHO OCTaHOBHUTH
aJlanTaluio OT IapaMeTpa, €CJIM JIOCTUIaeTcs WM3BECTHOE orpaHudeHue. IlonynspHbId anbTepHaTUBHBIA
croco0 WMCIOIB30BAaHMS OIIEHOK alpHOPHBIX TapaMeTpOB, SBISETCS HCIOJIB30BAaHHE MOJETH Ha OCHOBE
PEryIsITOpOB ¢ (UKCUPOBAHHBIMH MApaMEeTpaMM, TAaKUX KaK METOJ BBIYMCICHMS KPYTALIEro MOMeHTa. B
3TOM HabOpe 3KCIIEPUMEHTOB, MPOU3BOJUTEIHLHOCTh BBIUMCICHWN KPYTAIIETO MOMEHTA W aJalTHBHOTO
perynaropa CpaBHHBAIOTCS C MCIOJIH30BAHUEM ANIPUOPHBIX OIIEHOK MapaMeTpOB B Ka4eCTBE HOMHHAJIBHBIX
MapaMeTpPOB B BBIUMCIICHUSX KPYTALIETO MOMEHTA M B KauyeCTBE HAYAJIBHBIX MapaMETPOB aJalTHBHOTO
perynaropa.

MeTo/ BRIYUCTIEHUS KPYTSIIEr0 MOMEHTA SIBIISIETCS IOBOJIBHO CTAaHAAPTHBIM

MOJIX0/10M, (POPMYJIMPOBKY KOTOPOTO MOKHO HalTH B psine padoT[7]. IIpu oTcyTCTBUM CHITBI TSHKECTH,
BXOJIHOW KPYTALINI MOMEHT MOKHO 3aIicaTh B BUJIE:

T= H(f'?'d —K,§ — Ksz) +Cq
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Bosbmem K; u K,, Kak JuaroHajlbHbl€ MaTPUIIbI
K, =diag(2w,,2w,) K, = diag(w?, w3)

rae, W, ¥ W, JIBE IOJIOXKUTENbHBIE KOHCTaHTHI. [1pu TakoM BeIOOpe K 1 K,

KPUTHYECKH 3aTyXarollas IWHAMHUKAa OMMOOK OyJeT NOJydeHa, €CIH HCIOJIb30BAINCH TOYHEIC
napametpsl. Beibop K; u K,, skcriepuMeHTaneH, Kak U paHblie, Jy4Ilie 3HaYeHUsS Wy U W, OTPEAEISIIOTCS
Kak

w; =20rad *s™'u w, =30rad s~

KoHcTpykTHBHBIE TapaMeTphl aJalTUBHOIO PETYJIATOpa TaKWe )K€, KaK U paHblIe, 32 UCKIIOYEHHEM,
yro I yBenuuuBaeTcs B ABa pasa, Tak Kak IpHUEMJIEMbIE UCXOIHBIE MapaMeTphl yKe AOCTYIHBI. 3HauEHUs
MapaMeTpoB, KOTOPHIE HCIONB3YIOTCA MJS METOJa BBIYHMCICHHS KPYTAIIETO MOMEHTA W B KadecTBe
HavyaJbHBIX 3HAYCHUH aIallTUBHOTO yNPABICHUS SIBIISIOTCS:

a, = 0.11kg-m? a, = 0.0285kg-m? a; = 0.033kg-m? a, =0
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Research of robotic manipulators with an adaptive control algorithm
Pirmanov I.A., Kemelbekova A.E.

This article explores the design of adaptive control of two-tier systems, as well as the control law for
driving torque, and an adaptive control algorithm with estimating unknown parameters, under parametric
uncertainties, manipulating unknown masses, so that the position of the links of the manipulator is accurately
tracked. accuracy and convergence of the obtained algorithms, taking into account the influence of
nonlinearities.

Hcnonb3oBanue 371eMeHTOB BUPTYAJbHON U 10NOJTHEHHOH peajJbHOCTH
B aBHAIMOHHBIX CUMYJISITOPAX

N
-z Bapzuzsap P.T., Mupsoee H.A.
| H“ Hayuonanvnasn Axademus Asuayuu, baxy
= W ruslantb@code.edu.az, ilkinfc@gmail.com

ABUAIMOHHBIE CUMYJISITOPBI CETOIHS SBJISIOTCS OAHUM M3 BaKHEHIIMX MHCTPYMEHTOB MPU MOJATOTOBKE
nuiaoToB. OpHaKo, 00OpYZOBaHME TAKUX CHMYJISITOPOB JIOPOTOCTOSINEE, CIOKHOE B OIKCIUTyaTallUd H
nojyiepkke. C pa3BUTHEM TEXHOJIOTHI BHPTYaIbHOW PEabHOCTH TOSBWIACH BO3MOXKHOCTh TIEPEHECTH
npornecc ooyueHust B VR cpeny 6e3 motepu s3deKra «IpucyTCTBUA» B KAOMHE SKHUIAXKA.

I'maBHBIM KpHUTEpHEM MpPU MOCTPOSCHUH ABUALIMOHHBIX CUMYJIATOPOB SIBISETCS] HAJUYUE TaKTHIIBHBIX,
BU3YalNbHBIX W (PHU3MYECKHX OIIYIMEHUH IIOJIHOCTHIO COOTBETCTBYIONIMX pealbHbIM  ycioBHsM. C
nosieiieHreM Takux VR rapautyp xak Oculus Rift, Oculus Touch, HTC Vive, Leap Motion u ap. cramno
BO3MOXHBIM ITOCTPOCHHE TAKHX BUPTYAIBHBIX CUMYJISTOPOB IMOJIETA, B KOTOPHIX 00y4aeMblii ObI TOTHOCTHIO
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B3aMMOJICHCTBOBANI ¢ BUPTyainbHOW 3D cpemoif, Kak eciu OBl OTO BCE MPOUCXOAMIO B peanbHOU KaOWHE
skumnaxa BC.

OnHoii u3 mpoOieM, CTOSAIIMX Tepen cuMyisuueil mosnera B VR sBisieTcss MpopHCOBKa «aBaTapay
MUJIOTa W TIOJNHAS UMUTALUS €ro JBIKEHHH B BUPTYaJbHOM MpocTpancTBe. OIHUM U3 pelieHHH NaHHOH
po0IeMBI MOKHO Ha3BaTh TEXHOJIOTHIO Leap Motion.

Cytp Texnomornn Leap Motion 3akimodaeTcsi B COYETaHWH [BYX HH(PAKpacHBIX KaMmep U Tpex
CBETO/AMOJIOB, PadOTalOIMX B HMH(paKpacHOM Auamna3oHe M MOJCBEYMBAIOIIUX pabouyio 30HY. Kamepsr
OTCJIKMBAIOT ABIKEHUE PYK B 33JJaHHOM y4acTKe mpocTpancTBa. OHHU OTCIEKHUBAIOT WH(PAKPACHBINA CBET C
JUTMHOW BOHBEI 850 HAHOMETPOB, KOTOpas HAXOIUTCS 3a IpeaellaMu CIeKTpa BHAMMOTro cBera. OOIacTh
B3aUMoJeicTBUS cocTaBiseT 2 GyTa(~0,61M.) Ham KOHTpoITIEpOM, IUpHHA 2 (yTa ¢ KaKIO0H CTOPOHHI (MO
yraoMm a0 150°), rmyOuna 2 yTa ¢ Kaka0i CTOpoHsI (10 yriiom 1o 120°), moka3zaHo Ha puUCyHKe 1.

brnarogapss ~ mmMpOKOYTONBHBIM  OOBEKTHBAM
YCTPOHCTBO MMeeT OoJbIIoe MPOCTPAHCTBO  JIS
B3aMMOJICHCTBUS, PaBHOE BOCEMH KyOndeckuM (yTtam,
KOTOpO€ TIPUHUMAET (DOPMY TIepeBepHYTOMN MUPAMHUIBI
- mepecedeHus moiiell 0030pa OWHOKYISIPHBIX Kamep.
Huama3on o030pa koHTposuiepa Leap Motion
orpaHnyeH mpuMepHo 2 ¢yramu (60 cm) Han
YCTPOMCTBOM. DTOT AWana3zoH OrpaHUYeH pacrpocT-
paHeHueM CBETOJMOJHOTO CBETa B MPOCTPAHCTBE, TaK
KaKk CTaHOBHUTCS HAMHOTO CIIOXHEE ONpEICIHTh
nonoxenue pyku B 3D mpocTpaHcTBE  Ha .

ONPEJEICHHOM PACCTOSHUU. HTEHCHBHOCTH CBETO- — =
JIAOJIHOTO OCBEIIECHHS B KOHEYHOM WTOTE OrpaHu-  Pyc [. Obnacme oxéama Leap Motion
YUBAETCI MAaKCHUMAIbHBIM TOKOM, KOTOPBI MOXET

nepeaasaThes uepe3 USB-coenuneHue.

USB-koHTposIep yCTPOHCTBA CUMTHIBACT JaHHBIC JaTYMKA B CBOIO JIOKAJIBHYIO TaMSTh U BBIMOIHSICT
JO0OBIE HEOOXOAMMBIC HACTPOWKH paspelleHus. 3aTeM JTH JaHHble nepenatorcs no USB mwuHe B
porpaMMHoe obecrieueHure s JanbHeimein 00padoTku. [laHHple pUHUMAIOT GopMy CTEPEON300paKeHUs
B IpaIallUsiX CEpOro CHEeKTpa ONMKHero HHPpaKpacHOTro CBETa, pas/elICHHOTO Ha JIEBYIO U MPaBYI0 KaMephl.
JlaHHBIE JUIS CTOPOHHMX TPHIIOKEHWH MOXKHO TEpEHAINpaBUTh MOCPEeACTBOM mporokona TCP B ciydae
HaTuBHOTO TipmioxkeHus u Web Socket — mnst BeO mpunokenuit. Taxke maHHBIE ¢ KOHTpOJDIEpAa MOXHO
MOJy4aTh B pexuMe peajbHoro BpemeHu nocpernctsoM API B dopmarax XML/JSON. [punnunuanbHas
cxema repeaayy MoToKa JaHHBIX MPEJICTaBIICHa Ha PUCYHKE 2.

- NMepegaqa ganHex ana ofpadotin & Leap Motion Controller
Mepegada JakHbld B nporpammHos oSecnedeHe no USE wike ana gansHelwei oSpadoren

1

2

3. Mepegaqa 4aHHbX Ha MHCTPYETOPCKYID NaHens NocpedcTeoM npoTexona TCP

4 Mepegadua JaHHbIX YCTRORCTEE B APy CETAX CETH FIHTEPHET nocpeacTEoM AP (XMLIJSON)

Puc 2. ITomox oannwvix Leap Motion

Taxas nepepava JaHHBIX JAET BO3MOXKHOCTD JUIS TIPOBEJICHUSI CUMYJISIIIM C y9acTHEM Ooliee 0JTHOTO
YYacTHHKa B Mpolecce 00yueHHs — CUTyallul CUMYJSILUY noJeta: pilot/co-pilot, monet mox HabironeHHEM
HWHCTPYKTOpA.

[TpuHIMIHATBEHO IPYTUM MOAXOAOM K IIPOPHCOBKE «aBaTapay MHUJIOTA B MPOLECCe CUMYIISAIMN TT0JIeTa
apisiercs TexHonorus Oculus Touch.
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Oculus Touch ato crcreMa 06paTHOM TaKTHIILHON CBSI3H, KOTOpas SBISETCS YacThio Momyias Oculus
Rift u mpencrasnser u3 cebs: VR ouku Oculus Rift, 1Ba cerncopa s oTCIeKUBaHMS TIO3UIMI 1 1Ba touch
(TakTHIIBHBIX) KOHTPOJUIEPA, N300pakeHa Ha PUCYHKE 3.

Kaxnpiii 13 KoHTpoJuiepoB obiamaeT HabOpOM Kak
AHAJIOTOBBIX JJIEMEHTOB YIPABICHUS, TaK M EMKOCTHBIX
TaTYNKOB, KOTOpBIE TIO3BOJISIOT OIIPEAeIATh
MECTOTIOJIOKEHHUE MaJIBIEB. Kontpomnep MOKET
pacmo3HaBaTh, HAXOJHUTCS JIM YKa3aTeNbHBIN Mayiern Ha
KHOTIKE (TpHUITepe), Ha caMol pydKe KOHTpoiuiepa M T...
3TO MO3BONAET YYaCTHHUKY MPOLIECCa CUMYJIISIIH YKa3bIBaTh
CBOMM  BHUPTyaJbHBIM  HalblleM, CXHMaTb  CBOIO
BUPTYaJIbHYI0 PYKy B Kylak H MHoroe apyroe. Ha
koHtpoiiepe Oculus Touch Taxke ycTaHOBIEHO TO, YTO
Oculus VR HaszblBaeT «rpymmoii» CBETOAHOAOB, KOTOpPHIE
HEBUIMMEI [JId rinasa, kak 1 B Oculus Rift. Dtu cBeTognoas!
nmo3BoisttoT natunkam Oculus VR oTcnexxuBath monoxeHne
KaXI0ro KOHTPOJIEPA, YTO IIO3BOJISIET JBHMIaTh PyKaMu H Puc 3. Oculus Touch
BpalmiaTh WX BO BCEM JMAala3oHE JABWKeHHA. JlaHHBIE O
MO3ULIMU PYK MepenarTcd no paguokanany 2,404-2,478 GHz, 2,89 mW B ogHoctopoHHeM pexume. Camu
KOHTPOJUICPHI MOJHOCTBIO OTCIICKUBAIOT ABUIKCHUA PYK U UMCIOT 6 cremenen CBO60,HI)I, IMUTAKOTCA OT ABYX
AA Gatapeek u umeroT Bec 272 rpamma.

CpaBHuBasi 00€¢ TEXHOJOTMH B KOHTEKCTE NPUMEHEHHS HMX B BHPTYaJIbHBIX aBHAIIMOHHBIX
CHUMYJISITOPax MOXHO TIPUITH K BBIBOJY, YTO 00€ U3 HUX UMEIOT psil HeAocTaTkoB. B cioydae ¢ Leap Motion
— OYCHb HEOJHO3HAYHO pa3MelleHre HHPpaKpacHOro NpUEMHHKA HETIOCPEACTBEHHO Ha OYKaX BUPTYaIbHON
PEaNTBbHOCTH - TIOJTy4aeTcs, HACAIBFHOE ONpeeIeHNe TTOJIOKECHUS U IBIKCHUS PyK OYAET TOJBKO B IPSMOii
BUJIMMOCTH, KOTJIa YYAaCTHUK CHMYJIALMH — IMHJIOT OyJeT CMOTPETh HEIOCPEICTBEHHO Ha CBOM PYKH, IPH
HEKOTOPBIX yIi1ax 0030pa TOYHOCTh MO3UIIMOHUPOBAHHS OYAET HUKE HEOOXOJUMOA.

PaccmarpuBast B kauectBe anbrepHaTuBbl Oculus Touch — mmeeM HaMHOTrO OOJIBIIYIO TOYHOCTH
MO3UIIMOHUPOBAHUS ([0 NIECATBHIX JoJeld MwuiMeTpa). IIpy MOAKIIOUEHWH K CHCTEME JBYX CEHCOpPOB,
TOYHOE MMO3UIMOHUPOBAHHE PYK MPOUCXOIUT B paauyce 1,7-2 MeTpa Juisi KaJI0ro KOHTpoJiepa —JIeBOro u
mpaBoro, 4To ABJIACTCA AJOCTATOYHBLIM B paMKax HX IMNPUMEHCHUA B aBUALIMOHHOM CUMYIIATOPE. Taxxe
OOJbILIeH TOYHOCTH MOYKHO JIOCTHYb, MOJAKIIOYUB JIOTIOJHUTEIBHBIE JAaTYHKH OTCISKUBaHUS. OnHAKoO, C
OPrOHOMUYECKON TOYKM 3pEHUs, HAJMYME Ha PyKax Yy MHJIOTa BO BPEMS CHMYJSIHH JOTOJHHUTEIHEHOTO
000pyZIOBaHHS HEXeNaTeJIbHO, TaK KakK IeJb JII000H CUMYISIIIMY —MaKCHMAaJIbHOE MPHONMKEHUE YCIOBUN
MOJIETa- K PeabHBIM.

OnTuManbHBIM BapHAaHTOM C TEXHHYECKOW TOYKM 3pEHHs SBISIETCS HCIOJIb30BaHHE TEXHOJIOTHU
Oculus Touch B ¢opm-dpakrope mepuaTok. B Takoil peanuzanuu NMPU COXPaHECHUHM YyBCTBUTCIHHOCTH
MMO3UIIMOHUPOBAHUA Yy IIMJIOTAa PYKH HE 6yIlyT 3aHATBI, YTO AaCT BO3MOXHOCTb, B Ka4YCCTBC BapHUaHTa
peanu3aiyy, yCTaHOBUTh MakeT KaOuHbl BC ¥ IPOBOAMTH CUMYIISIIMIO BHYTPU HETO. DTO ITO3BOJIUT MTHIOTY
omrymaTth BCE CBOU I[eﬁCTBPIH TaKTHUJIIBHO U CUHXPOHHO C TEM, YTO OH BUJIUT B 3D CUMYIJIAIUN.
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The usage of elements of virtual and augmented reality in aircraft simulators
Barzigyar R.T., Mirzayev I.A.
The article discusses the technologies of interaction with the Virtual and Augmented Reality: Oculus
Rift and Leap Motion in the context of their usage in aircraft simulators. A comparative description of both
technologies is presented, their capabilities and technical specifications are analyzed and suggestions and
additions are made on the design and technical features to meet the requirements for their use in the process
of aviation flight simulations during the training of aircraft flight personnel.

-46 -


https://www.oculus.com/
https://www.leapmotion.com/

®eBpanbckue ytenus — 2019, baky

ﬁ Intellektual yangmséndiiran robot

.,' Pasayev Y.Y.
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Bu isds yanginsondiiran robotun hazirlanmasina baxilmigdir. Robotun idaraetms sisteminds, yanginin
movcudlugunu vo hacmini tayin edon va buna goro davranmasi ii¢iin lazim olan sensorlar vardir. Robot,
yangin haqqinda moalumat almaq vo yanginin on Kritik yerlarinds islomok 6zalliklarina malikdir. Bu robot
uzaqdan idaroetmoys ehtiyac duymayan intellektual robotdur. Robotu yangin olan yero yaxin orazidos
yerlosdirmak Kifayatdir ki o, yangin haqqinda malumat alsin va igo baslasin. Robotun yaxmliginda ani bir
yangin bas verarsa robot buna reaksiya verir. Bu robot osason yanginsondiiranlorin yaxinlasa bilmadiyi,
siddatli yangin zonalarinda istifads ti¢iin modellogdirilmisdir.

Robot idaroetma sistemi Arduino UNO ilo qurulmusdur. Robotun 6n, sag vo sol toraflorindo yangina
qarst hossas sensorlar quragdirilmisdir. Suyun tozyiglo vurulmasii tomin etmok {igin bir miiharrik
ventilyatorundan istifado edilmisdir. Bu bir prototip modeldir. Istehsal olunacaq modelds isa ventilyatorun
yerina daha yaxs1 tozyiq mitharriklarindan istifads edils bilar.

Yangin sensorlar1 vasitasi ilo yangimin siddostini 6lgmok {igiin program robotu alovun daha siddotli
oldugu yera dogru harakatini tomin edon va suyun tozyigini artirtb azaldan Arduino qurgusuna yazilan
omrlordir. Arduinoya omrlorin yazilmasi Arduino IDE program vasitasi ilo hoyata kegirilir.

Idarsetmo sistemi Arduino UNO iizorinds qurulmusdur. Yangin sensorlart vo IC miihorriklori
idaraetmoa panelino baglanmigdir.

Enerji manbayi. Qurgunun islomasi {iglin, Arduino Uno, yangn sensorlar1 5V enerjiya, Motor siiriicii
IC- lori iso 12 V enerjiyo ehtiyac duyur. Enerji monboyi olaraq 12V NIMH batereyadan istifads olunur.
Batareyadan golon enerji 7805 vo 7812 IC-lor vasitasi ilo 5V vo 12Volaraq diizlandirilir. Voltaj
tonzimloayicilorinin 1C-larinin bir naqili batareyanin anoduna, digori iso katoda baglanir.

Robotun hazirlanmasi {iglin lazim olan 2sas hissalor

Alov sensoru 3 odod
Arduino Pro — mini va ya Arduino Uno 1 odod
Disli DC motor 2 odad
L293D Motor siiriiciisii IC 2 odad
Batereya 12V 1 odod
Gorginlik Tonzimlayici 12V,5V 1 odod
Rezistor 1k 1 odod
Gorginlik Tonzimlayici 7805 va 7812 har birindan 1 odod
Indikator LED 1 odod

Robotun timumi program sxemi asagidaki kimidir

Arduino UNO. Arduino UNO an ¢ox istifado olunan mikrokontrollerlordondir. Kigik 6l¢iilari vo bir
cox farqgli 6zalliklori oldugu ti¢iin robotlarin hazirlanmasinda ¢ox istifads olunur. 14 adod GPIO pini (&tiirticii
nagillorin gaynaq edilocayi ndqtelor), bunlardan 6-s1 PWM pini , 6-s1 anolog girisidir. Atmega 328
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mikroprosessoru ilo tachiz olunmusdur. Yangmsondiiron robot modelimizds 3 analog giris pinindon istifado
edilmisdir. L293D Motor IC-larini baglamagq ii¢iin isa 6 GPIO pinindan istifads edilmisdir.

Robot “Alov Sensorlari”’ndan golon molumatlar1 muqaise edir. ©gor alovun siddoti 400 doyerini
kegirsa onda robot Sensorun oldugu istiqgamatds doniir vo alova dogru horokat edir.

Robotun dayanacagin yerini toyin edir. On alov sensorundan alman molumat 900 dayarini kecdikda
Robot dayanir vo yangini sondiirmayas baslayir.

9dsbiyyat
1. www.arduino.cc
2. Arduino programing notebook — Brain W.Evans 2007

Intellectual firefighter robot
Pashayev Y.Y.
This article provides information about software and devices which needed to build an intellectual
firefighter robot. In addition, a simple explanation of the robot operation process is noted.

m Miiasir lokal sabakalords marsrutlasdirma protokollarimin miiqayisali tahlili
A

Bagirli H.R.
Milli Aviasiya Akademiyast

&4‘ huseynrb@code.edu.az

Isdo miiasir lokal sobakalordo mévcud marsrutlagdirma protokollarinin miigayisali tohlili aparilmisdir.
Belo ki, miixtolif lokal sobokslordon istifado edorkon homin sobokolor arasinda slago yaratmaq zorurati
meydana ¢ixir ki, bu da 6z ndvbasindo soboks avadanliglarinda miisyyon konfiqurasiyalarin yerino
yetrilmasina gatirib ¢ixarir.

Bu zaman bu slageni yaratmaq tigiin istifads olunan program tominati toplusundan - marsrutlagdirma
protokollarindan istifado edilir. Marsurutlagsdirma protokollarinin toyinati har hansi qovsaqdan gondarilon
informasiyanin lazim olan tinvana catdirilmasi tigiin kegacayi on somarsli marsrutun segilmasindan ibaratdir.
Bunun ii¢iin iso moévcud marsrutlagdirma protokollar1 igarisindon on olverislisinin segilmasi osas
masalalardan biridir.

Aparilmig aragdirmalar vo praktik tocriibo gostorir ki, miasir dovrdo on imumi istifado olunan
marsurutlagdirma protokollar sirasina RIP (Routing Interconnection Protocol), RIPv2, OSPF (Open Shortest
Path First ) vo EIGRP (Enhanced Interior Gateway Routing Protocol) protokollarimi aid etmak olar [1-3].

Qeyd etmok lazimdir ki, hazirda yuxarda geyd etdiyimiz RIP vo RIPv2 protokollar1 digar protokollarla
miiqayisado 0 godar dos ¢ox istifado olunmur. RIP protokolu “classfull” oldugu tiglin - yani sobaks maskini
marsrutlasdirma yeniliklorin gondorilmasi zamani nozore almadigi iigiin, RiPv2 iso yenilomo zamam
biitovliiklo topologiya informasiyasini gondordiyi ii¢iin 6z oksini ¢ox nadir sabaka topologiyalarda tapir.
Miiasir sobakalorda on mashur olan iki OSPF vo EIGRP protokollaridir.

OSPF soboks protokolu avtomatik olaraq marsrutlagdiricilarin bir-birini tanimasini tamin edir va onun
yaradilma sabablarindan biri do RIP vo RiPv2-doki ¢atismazliglar1 aradan qaldirmasi olmusdur.

OSPF “link-state” montiqi ilo isloyan marsurutlasma protokolu olaraq 1980-ci ilds yaradilmigdir.
Bundan slave miioyyan edilmisdir ki, OSPF-do informasiyanin gondarilmasi {iglin oan yaxsi vo ya an qisa
yolun secilmosi problemi “Shortest Path First” (SPF) algoritmi vastosi ilo yerino yetirilir. Onu RiP-don
farglandiran asas cahatlordan biri do lokal sobokalor daxili kegid saymim 15-don ¢ox olmasidir.

Aparilmis arasdirmalar gostorir ki, OSPF qurgular arasinda slagenin oldugunu yoxlamaq ti¢iin sadoca
hor 10 saniyyadon bir “Hello” paketlor gondorir. OSPF protokolu proprietar olmadigi tgiin biitiin
istehsalgilar tarafindon dastoklonir vo ¢cox genis yayilmigdir[1-3].

Qeyd etmok lazimdir ki, EIGRP protokolu Cisco sirkati torafinden yaradilmis proprietar (yalniz Cisco-
nun 6z qurgularinda islays bilacok) protokoldur. 2013-ci-ilds Cisco sirkati bu protokolun algoritmik hissasini
paylasaraq, digor soboka avadanlig: istehsalgilarina da bu protkoldan istifado etmok hiiququnu vermisdir. Bu
iSo hazirda an ¢ox istifado olunan iki marsurutlagdirma protokollarindan biri hesab edilir.

-48 -



®eBpanbckue ytenus — 2019, baky

Aragdirmalar gostorir ki, EIGRP “Advanced Distance Vector Protocol” protokolu “distance vector”
montigine malik olmagindan olava bozi “link state” montiqginin xiisusiyyatlorine do malikdir. Buna gors 0,
hybrid marsurutlagsdirma protokolu sayilir. Sobaks quruldugu zaman ilkin olararaq qurgular hagqinda
molumati 6z codvalinds geyd edir vo har hansi doayisikliklor oldugu zaman yeni malumati yenilomak ti¢iin
sorgu gondorir. EIGRP maksimum 255 marsrutlasdiric1 arasinda kegcidi yerino yetira bilir.

Marsrutlagdirma protokollarinin asas doyorlondirmo kriterilorindon biri”Variable Length Subnet
Mask” (VLSM) texnologiyasini doastoklomosidir. VLSM texnologiyas1 vasitasilo bir soboks strukturu
daxilinds bir ne¢o alt soboko maskalarim 6tiirmok miimkiindiir. Yani A,B, vo ya C segilmis klaslar1 tiglin
nozards tutulan ip tinvanlar araliglar {igin soboko inzibatgisi tarafindon se¢ilmis baslangic maskadan forgli
olan bir ne¢o soboka seqmenti tiglin digor maskalardan istifado etmok olur. Bu, ip tinvanlarin daha samarali
istifadasini, hamginin sabaka tohliikasizliyini tomin edilmasi {igiin ¢ox dnamli masalalardan biridir.

Arasdirmalar naticasinds moalum olmusdur ki, ilk lokal saboko marsurutlasdirma protokollar1 VLSM
montiqini dostoklomirdi [1-3]. Lakin, yeni nosil soboko protokollari, homginin OSPF vo EIGRP VLSM
texnologiyan dastokloyir. Bu, marsurutlagsma yeniliklorinin paylasilma zamani, sobokonin ip prefiksi ilo
birgo har bir alt soboks iigiin subnet maskin gondarilmasi noticasinds oldo edilmisdir. Qeyd dok ki, OSPF
protokolunda bu LSA - larin miibadilesi zamani, EIGRP protokolunda iso topologiya bazasinin miibadilasi
zamani bas verir.

Miiasir dovrds istifado edilon sobokolords “route summarization” prosesi bir cox vaxtlarda boyiik
onom dastyir. Marsrut toplama prosesinin asas isi marsurutlagdiricinin cadvoalinds olan miixtalif sobokalori
birlogdirmok va bir goboks kimi siyahiya almaqdir. Osas istlinliiyii ondan ibaratdir ki, marsurutlasdiricilar
tizarinds daha az yiiklonma vo CPU-nun ¢ox yiiklonmasinin qarsisini almagi tomin edir.

Bu yanasmanin marsrutlasdirma cadvalinds yiizlarlo soboko hagqinda molumatlari ola bilacok boyiik
soboakalorda istifadasi vacibdir. “Manual summarization”-dan avval, har marsrutlagdiricinin marsrutlagdirma
codvalinds gostarilon hor sobokoyo marsrutu olmalidir. Bu genis sobokolordo miimkiin olmur, ¢iinki bir
marsurutlagdirict Kifayat godor yaddas va ya CPU islomo giictine malik ola bilmoaz. Hor iki sabaka protokolu-
OSPF va EIGRP bu texnologiyani dostokloyir.

Qeyd etmok lazimdir ki,“Convergence time” termini sobaka topologiyasinda doyisiklik bas veranda
isloyan prosesdir. Belo ki, qurgularda bas veron doyisikliklorin marsrutlasdirma prosesino aid olan zamani,
butun miivafiq qurgulara xobor verib, marsrutlasdirma cadvslinds biitiin lazim olan doyisikliklori edib vo
yeni toyin olunmus marsrutlar siyahisini biitlin marsrutlagdiricilara an qisa zamanda 6turub sobokonin igini
barpa edon vaxt intervalidir.

Beloliklo, OSPF va EIGRP protokollarim “convergence time” prosesi iizro aparilmis miiqayisasi
gostarir ki, har iki protokolda bu proses ¢ox siiratli sokilds bas verir. Lakin, OSPF-ds an pis halda bu proses
1-2 saniya arzindos bas vers bilir, EIGRP protokolunun “Request For Comments” sarbost soklindo paylasilan
sonadina istinad etsok bunun convergence time milli saniyadon dos tez bir zaman aninda bas verdiyini gérmiis
olariq. Bunun sabobi iss onun mohz “Advanced” distance vector protokolu olmagindandir. Aragsdirmalar
gostorir ki,OSPF vo EIGRP protokollar1 arasindaki miiqayisa noticasinds, EIGRP protokolunun halo do
CISCO sirkatindon basqa istehsalgilarin avadanliglarinda gox az istifado olunur [1,3].

Miixtalif manbolara asasan 80-85% lokal saboakalords daxili marsrutlasdirma prosesi OSPF protokolu
vasitosi ilo hoyata kecirilir. Lakin, buna baxmayaraq, EIGRP proktokolu OSPF-o nisbaton daha siiratli
islayir, boyiik trafik axinlar1 olan sobokoalords 6ziinii daha etibarli sokilda gostarir. Cox xarc talob elomoyan
kigik gobokolords va ya bir ne¢o istehsalgi torafindan istehsal olunan qurgulardan istifado edilmasi nazordo
tutulan lokal sabokalords OSPF protokolundan istifads edilmosi daha somaralidir.
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Comparative analysis of routing protocols in modern local networks
Bagirli H.R.

The article discusses the principle of operation of the most used routing protocols in modern local
networks. A comparative analysis of some features of routing protocols was conducted. The author also
reviewed the use routing protocol in various network topologies. As a result of the analysis, were given some
suggestions related to usage of each of protocols.

-49-



®eBpanbckue ytenus — 2019, baky

Sonlu elementlar metodu ve onun avtomatlasdiriimis layihalandirma
sistemlarinda tatbiqi
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w.
Giris. Moqalo avtomatlasdirilmig layihalondirmo sistemindo (ALS) fiziki mosalalorin sonlu elementlor
metodu asasinda adadi halline hasr edilib. ALS tipli programlar1 pesokar saviyyasinde istifado etmok ii¢iin
homin riyazi metodlar1 bilmok olduqca vacib amildir. Clinki ALS-ds istifads edilon riyazi metodu bilmadon
hesablanan odadi naticalorin diiriist vo etibarli alinmasi oksor hallarda miimkiin deyil. Toqdim edilon igdo
sonlu elementlor metodunun (SEM) asas vo ¢ox vacib xassalori gosterilib. Nozare alinmalidir ki, SEM
kompyuter texnologiyasi baximmdan miihondis vo elmi analiz yonlii ALS-lords on ¢ox istifads edilon odadi
metoddur, masalon: ingaat konstruksiyalarinin layihslondirilmasi, avtomobil istehsali, acrokosmik saha va s.
Riyaziyyatda SEM sarhad mosalalarinin adadi hallini icra edon toxmini metod kimi taninmusdir [1,2].
Metodun osas ideyast bundan ibarotdir ki, variasiya hesabi osasinda xota funksiyasinin qiymoti
minimallagdirtlir vo noatica etibari ilo daha dagiq vo dayaniqli hallin alinmasi tomin edilir. SEM-in on sado
analogiyasmi hondasadon gotirmok olar: pargali diiz xatlorin kémayi ilo onlarin uzunlugunu daha ¢ox
kigildarak daironin daha yaxsi aproksimasiyasini tapmaq miimkiin olur. Sada dil ilo desok - SEM ¢ox sayda
kigik alt elementlorin (onlara sonlu element deyirlor) onlara aid sads tonliklori birlosdirarak hamin sonlu
elementlordon qurulmus daha boyiik elementi ifads edan tonliys yaxilagmani (aproksimasiyani) tomin edir.
Taxminon 1960-c1 — 1970-ci illordo SEM bir adadi hesablama iisulu kimi miihondislik sahasinds
aparilan kompyuter hesablamalarinda (aeronaviqasiya, aerodinamika, avtomobil sanayesinds) genis istifado
edilmays baglamigdi, xiisusilo ALS-lorin totbigi ilo [3]. Basqa bir torofdon insaat mexanikasi vo istilik
texnologiyast SEM-in daha genis istifado edilmasina stimul vermisdi. Bu sahods isloyan riyaziyyatgilarin
adlari: A Xrennikov vo R. Kurant (onlar SEM-in riyazi osaslarini inkisaf etmisdirlor vo bir nazariyys Kimi
formalasdirmusdirlar). Nazoriyyolordo oxsar cohot bundan ibarst idi: kasilmaz cisim toyin edilmis soboka
sistemi ilo daha kigik elementloro ayrilir vo bununla homin obyektin diskretizasiyasi hoyata kegirilir. Bu
metod sonlu forglor metodunu (SFM)) xatirlatsa da, ancaq burada asas riyazi yanasma kimi diskretlosmo
prosedurasinda variasiya prinsiplori istifads edilir.
SEM proseduranin asas marhalalori bunlardir:

1. Baxilan sistemin diskretlogdirilmosini aparmaq {iglin sistemi oshato edon sahoni (1D, 2D vs ya 3D
fozasinda) alt elementlara (sonlu elementlora) ayirmaq lazimdir. Burada har bir element moaxsusi tonliklorlo
ifads edilir.

2. Sonlu elementlorin tonliklorini diskretizasiya edon biitov cismin global tonliklor sisteminda
birlasdirilir, yani tonliklar global koordinat sistemins kegirilir.

3. Moasalonin baslangic sartlarindan vo sarhad sortlorindan istifade edorok, adadi hollin alinmasi icra
edilir. Bu marhalads lokal sistemdaki dayisanlar global sistemds ¢evirmalor ils ifads edilir.

Asagida Sokil 1, 2, 3-do elastiklik nazoriyyasinoe aid hall etdiyimiz niimunavi masalonin Comsol
Multiphysics ALS-indo bazi asas marhalalorine aid noticalor gosterilib. Baxilan masalo nazik 16vhanin

daxilinds garginlik deformasiya vaziyyatinin tayin edilmosino aiddir:
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Sakil 1. Cismin handasi formasi
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Sakil 2. Cismin sonlu elementlor tisulu ilo avtomatlasdirilmis rejimda diskretlogdirilmasi
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Messages Progress Log Table 1
Sakil 3. Hesablanmis garginliklorin va deformasiyanin Comsol Multiphysics ALS-ind
qrafiki formada alinmasi

Natica

Moaqalada gotirilmis sonlu elementlor metodu asasinda igloyan Comsol Multiphysics ALS-inda bir
ne¢o sayda niimunavi masalalorin, o climladon yuxarida gosterilon elastiklik nozariyyasino aid mosalanin
kompleks sokilda halline nail olunub. Alinan noticalor nozariyys il uygundur vo ugurlu sayila bilar.
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Finite element method and its application in computer aided design systems
Azizov H.R.
The numerical solution based on the finite element method (FEM) of physical problems in the
computer aided design (CAD) systems is dedicated. The basic and very important properties of the FEM are
shown.
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Ucus simulyatorlarinda olan sistemlarin simulyasiya modellarinin analizi

Rasulzada G.Y., Habibullayev S.B.
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it |

Ucus simulyatoru. Ugus simulyatorlart ham miilki, hom da harbi aviasiyada tolimlords istifads edilon
on optimal vasito kimi gobul edilmisdir. Simulyatorlar tolim moarkazlorinds tohliikali manevrlari vo insan
hoyat1 tigiin tohliikali olan miixtalif ugus soraitlorini tolim kegmoyo imkan verir. Buna gora do, aviasiya
sahasi tohliikasizliyi vo tolim prosesini inkisaf etdirmok i¢lin simulyasiya texnologiyasindan istifado
mosalasinds digor texnologiyalara nisboton tstiinliik toskil edir.

Ugus simulyatoru ugus aparatinin kabinasindoki miihiti vo xarici miihiti realliga oxsar sokilda togqdim
edon bir qurgudur. Ugus simulyatorlar1 xiisusi aparat vo program vasitalarindon istifado etmokla pilotun
ucusda yerino yetirdiyi amoliyyatlarin vo ugus aparatinin horakatlorinin vizual goriiniisiinii imitasiya edir.
Daha dogrusu, ugus simulyatoru toyyaranin havada harokatini stini sokildo tokrarlayan vo imitasiya edon,
program Vo aparat vasitolorindon ibarot olan bir sistemdir. Buna goro do, indiki doévrdo similyatorlar
pilotlarin talim prosesinds an asas vasito hesab edilir. Ciinki pilotlar bu vasits ils real ugusdan avval demok
olar ki, biitiin ugus vaziyyatlorini, gazaya sabob olan hava soraitlarini vo tohliikoli olan ugus manevrlarini tam
sokilda Gyranir va doafalorls totbiq edirlor. Pilotlar bu qurgular vasitasilo tolob olunan ugus saatlarini yerino
yetirmaklo ugusa dair bilik vo bacariglara yiyslonir. Ugus simulyatorlart da 6z névbasinds bu proseslori
yerina yetirmok ii¢iin miioyyon sertifikatlara malik olmalidir. Bu sertifikatlara miixtalif 6lkalor torafindon
miioyyan olunan EASA (European Aviation Safety Agency), FAA (Federal Aviation Administration (US))
vo NAA (National Aviation Authority) sertifikatlari aiddir.

Simulyasiya modellari. Ugus simulyatorunu xarakterizo edon osas parametrlordon biri program
tominatinin keyfiyyatidir. Program tominati simulyatorda ugusun keyfiyystini miioyyon edon miixtalif
program kompekslorindoan va alt sistemlordon ibaratdir. Bu iss imitasiya edilmis sistem vasitasilo, miixtolif
horakat tonliklarinin vo miixtolif mosalalorin neco hall edilocayini gorarlagdiran miixtalif modellordan
ibaratdir. Bu Kimi tonliklori vo moasalalori hall etmok iigiin sistemo program tominati (svvalcadon programda
geyd olunan verilonlara asasan) va ya istifadagi torofindon giris parametrlori daxil edilir.

Ugus simulyatorunun togkil edilmasinin arxitekturasi sokil 1-do verilmisdir.

Bu modellar simulyasiya prosesinin yerina yetirilmasinda vacib hesab edilir. Lakin onlar arasinda
digarlarino nisbaton bazilori daha timumidir vo daha asas rol oynayir ki, bu modellori vo onlarin yerino
yetirdiyi funksiyalar1 nazordon kegirok.

e  Haroakat tanliklari — zamanin hor hanst aninda simulyatorun voziyyatini miisyyon edir. Bu ugusun
xarakteristikalarini toyin etmak tigclin holl edilmasi vacib olan asas mosalalordan biridir. Bu tonliklor homiso
nozarda tutulan naticoni almagq tgiin sistemo daxil edilon verilonlordan asili olur. Bu giris verilanlarina pilot

nozaroti, kiiloklor, hava so-
raiti, aerodinamik  molu- (//‘m\ PP W
matlar, miharrik verilonlori S ST ( Gorms (vizual), sas. dhazlarva\)
vo s. daxildir. Horokot ton- —— \_L T1 o
liklori horokasto tosir edon — ¥} " \ﬂ//
. . . . v g Qanad effekti X Aecrodinamik model
quvvalori, tozyiq, hiindirliik 4 C:\A =
Vo silirot kimi ugus para- Quyruq effekt f..J | Sassi modeh e ol
metrlarini tayin edir. S e

e Aerodinamik model iﬁ:ﬁiﬁﬁ&msx > Horeaat
— horokat tonlikloring oxsar /E nagz;}a‘asiz'}:s‘i-:tmﬁ
olaraq simulyasiya modelinin Atmosfer ‘_LIIQ displeyi
islonmosi ii¢iin aerodinamik Torbulenthic 4 B
qiivvalari vo momenti hesab- | e it [
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miixtolif omsallar masalon:
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miioyyan edilir. Bu verilonlor S TRt

bilavasito ugusun yoxlanilmis
verilonlorinin vo ya kiilok
turbininin  yoxlanmasindan,

Sakil 1. Ucus simulyatorunun arxitekturast
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yani hesablanmis naticalorin tohlililindan olds edilir. Toyyars istehsalgilar vo simulyator hazirlayan sirkotlor
ti¢lin naticads alinan hamin molumatlarin shomiyyatli yeri vardir. Bels ki, bu xiisusi molumatlari aldo etmok
simulyasiya prosesinin miivoffoqiyyatlo yerino yetirilmasini tomin edir.

e  Miiharrik modeli — miiharrikdaki tozyiqi vo orada olan nasazliglar1 vo onlarin xiisusiyyatlorini tayin
edir ki, bununla da pilot idaroetmo sistemlori vasitosilo miihorriklorin nasazliglarini aradan qaldirir.
Miiharriklors aid parametrlar sistems avvalcadan daxil edilon verilonlar asasinda tonliklor sisteminin halli ilo
olda edilir. Simulyasiya sisteminin tartibinds asas talob saxlanilan bu verilanlordir.

e Enmoa modeli — ugusun simulyasiyasinda toyyaranin enmo vo ya enmays kecid aninda istifads edilir.
Sassinin dinamikasi toyyaronin digor dinamikalarindan farglidir. Ona géro do bu model pilot {igiin asas
proses olan enmo prosesininin talimini tomin etmok ti¢iin ¢ox vacibdir. Hor hansi bir vaziyyatin faktiki
tokrarlanmasini tomin etmok {i¢lin asagi siirotdo aerodinamik tosirlorin comi vo sassinin dinamikasi
birlogdirilir. Tokarlarin partlamasi vo ugus-enma zolaginin siirligkon olmasi kimi hadisalor sassinin vo eloca
do, aerodinamik malumatlarin atrafli sokildo modellosdirilmasini talob edir.

e Xaricetma sisteminin modellari — Ugus simulyatorlarimin hazirlanmasinda imitasiya edilon
modellordan biri xaricetma sistemloridir. Bu sistemlora gérmo, sos vo horokat sistemlori aiddir. Gérma
sistemlori talim zamani pilot va ekipaja ugusu vizual sokilda tosvir edir. Bu sistemlars asas talab, tayyaranin
harakatinin va dinamikasinin qrafik tasvirini real ugus miihitindoki tasvirs uygun sokilds verilmoasidir. G6rma
sistemlorinin verilonlor bazasina orazi sahslori, digar tayyarslor, yollar, géllar, agaclar, mesalor va s. kimi
ugusda goriilo bilocak biitiin tosvirlor daxildir.

Simulyatorlarda ugusun haqiqiliyini géstoran asas amillordan biri do toyyaronin miixtalif sistemlarinda
yaranan vo onun harakati zaman1 meydana golon saslordir. Qisaca belo demok olar ki, ugus sas-kiiylii bir
mithitdir. Sos sistemlarina xabardarliq saslori, hayacan signallari, radio saslori, mitharriklorin sasi, yerdoki
saslor va s. aiddir. Simulyatorda bu soslori imitasiya etmok tigiin sasin monbayi vo ona uygun sos dalgalarini
miioyyon etmok lazimdir. Bunu etmok t¢lin bu soslori siini sokildo emal edon rogomsal signal
prosessorundan istifads edilir. Digor bir tisul isa real hoyatdaki saslori geyd edib yadda saxlamaqdir. Lakin
bu proses ¢ox vaxt apardigindan soslori doagig vo oldugu kimi geyd etmok ligiin daha dogiq islayan aparat
tominatinin olmasi vacibdir.

Simulyasiya prosesini reallasdirmaq tigiin digor xaricetmo sistemi olan harokat sistemindon istifado
olunur. Standart simulyatorlarda xatti horokati tomin edon 6 sayda cihaz (aktuator) daxildir, hansi ki, havada
toyyaronin miixtalif voziyyatlordo harokotlorini real ugusdaki horakstlors uygun sokildo yerino yetirir.
Toyyarodoki haroktlori eynilo simulyatorlarda imitasiya etmok miimkiin deyil, lakin ugusun doagiglik
doracasini artirmaq ti¢iin harokot sistemlorindon istifads edilir. Homginin bu sistemlordo do toyyaronin
havada istonilon vaziyystds harakatini bir platforma tizerinde miixtalif qurgularla tomin etmok tiglin miixtalif
harokat tonliklarindon va ya tonliklor sistemlorindan istifads edilir. 100

¢ Miihit va ya hava saraiti modeli. Aydindir ki, yerli atmosfer

90 Thernmjosphere
soraiti toyyaranin harokatine tosir gostarir. Havanin sixligi vo kiilok
on miithiim tasirlordandir. Tozyiq, temperatur kimi digor parametrlor 8o Speakotaed.
da ugusa va toyyarenin cihazlarina tasir edir. Hava saraitindon asili N e

olarag, temperatur vo tozyiq orta giymatdon asagi vo ya yiiksok ola
bilor. Bir ¢ox ugus simulyatorunun meteoroloji modellori mévcuddur
ki, bunlarin komayils hor hansi doyisiklik modellosdirils bilir.
Sixligdan forgli olarag, kiilok ti¢iin standart bir model yoxdur.
Cinki, kiilok demok olar ki, hava soraitindon asilidir. Meteoroloji
model olmadiqda istifadagi kiilayin istigamotindan asili olaraq sadaca
olaraq teyyaranin siiratini doyismakls ugusu yerina yetirs bilir. Buna
baxmayaraq, bazi kiilok ndvlari avvalcadon asanligla prognozlagdirila 20|\
bilir va hava soraitindon asili deyil. Masalon, istiliyin artmast vo ya
azalmasi naticosindo yaranan kiiloklor giiniin konkret aninda vo
konkret orazilordo bas verir. Ona gora do bu modelin qurulmasinda o

Temperature

Stratosphere

Geometric altitude (km)

Troposphere

kiilok parametrinin imitasiyasina ciddi fikir verilir. Ciinki kiilok Ppresswre aumy 50 100 150
. - . - . . . . Speed of sound (m/s) 250 300 350
toyyaronin idars edilmasindo Vo naviqasiyasinda osas istirakgl femperature (k) 200 250 300

vasitalordan biridir. O bilavasits tayyaronin ugus keyfiyyasting tasir
gostorir. Umumiyyatlo miihit vo ya atmosfer modeli, atmosferin
miixtalif hiindiirliikklorinds olan orta temperaturu, Sesin stiratini,
tozyiqini va sixligini toyin etmoays imkan verir. Bu parametrlarin giymatlori hiindiirliik doyisdikcs artir vo ya
azalir. Sokil 2-do bu parametrlorin atmosferin miixtolif qatlarina goro doyismo dinamikast gostorilmisdir.

Sakil 2. Temperatur, tazyiq, sixiig vo
sasin stiratinin dayismasi
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Analysis of simulation models of systems included in flight simulators
Rasulzade G.Y., Habibullayeh S.B.
The use of flight simulators has become widely accepted in both civil aviation and military training.
The purpose of this article is to analyse simulation models of flight simulator systems and their functions.

Havada harakatin idars olunmasinin avtomatlasdirilmis sistemlarinda verilanlar
bazasinin miihafizs sisteminin yaradilmasi prinsiplari

Abbash O.E., Ismayilov I.M.
Milli Aviasiya Akademiyast
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Miilki aviasiya sistemlarinds informasiya tohliikasizliyi mesalalorinin aktual problem oldugunu nazara
alaraq mogalodo Havada Horokotin idaro Olunmasinin Avtomatlasdirilmis Sistemlorinds (HHIAS) miiasir
doévrds verilonlor bazasinin miihafizesinin on mitkommal vo etibarl sistemi sayilan ORACLE DATABASE
sistemindon vo onun slavalorinden istifade etmaklo aviasiya verilonlor bazasinda informasiyanin miihafizo
sisteminin yaradilmasinin asas prinsiplarine baxilmigdir.

Hal-hazirda informasiyanin tohliikasizliyinin tomin edilmosi istigamatinda genis totqiqatlar aparilmis
vo apartlir, tohliikesizliyin tomin olunmasinin miixtslif {isul vo metodlart iglonilmigdir. Bu problemin
aviasiya sistemlori, o ciimlodon, HHIAS-da verilonlor bazasmin miihafizasi ii¢iin no gador miihiim olmasi bir
sira ciddi amillorin mévcudlugu ilo baghdir. Bu ilk ndvbado HHIAS-da informasiyanin miihafizasinin
xiisusiyyatlorindon irali golir, belo ki, HHIAS informasiya resurslarina tohliikolorin daimi tosiri soraitindo
foaliyyat gostorir vo miiasir HHIAS-lorde informasiyanin miihafizosinin tomin olunmasi problemin kompleks
hallinin miirakkobliyi ilo izah olunan spesifik xiisusiyys malik olmasi ilo slagodardir. Bu miirokkablik iso
HHi-nin verilonlor bazasinin coxsaxoli olmasi (aeronavigasiya verilonlor bazasi, ucuslar barossindo
informasiya sisteminin bazasi, aeroport verilonlor bazasi, resurslarin idars olunmasi sisteminin bazasi,
bagajin idars olunmasi sisteminin bazasi va S.) Vo onlarin har birinin 6ziine moxsus xiisusiyyatloro moxsus
olmasindan irali galir [1]. Qeyd olunanlart nazors alaraq moqalo miiasir dovrds verilonlor bazasinin
miihafizosinin on milkommal va etibarli sistemi sayllan ORACLE DATABASE sistemindon vo onun
olavolorindon istifado etmoklo aviasiya verilonlor bazasinda informasiyanin miihafizo sisteminin
yaradilmasinin asas prinsiploring baxilmigdir.

Data-at-rest sifralomo verilonlor bazasinda mslumati kodlamaq magsadilo hassas verilonlars icazasiz
girisin qarsisini almagq {i¢iin ¢ox vacib bir prosesdir. Imtiyazli amoliyyat sistemlari virtual ogurlugla masgul
olanlarin va pis niyyatli insanlarin hassas verilonlors birbasa fiziki yaddasdan miiraciot eda bilmalari tigiin
istifado etdiklori sistemlardan sadacs biridir. Oracle Advanced Security Transparent Data Encryption (TDE)
virtual ogrularin verilonlor bazasina icazasiz miiracistinin vo hassas verilonlori sifraloysrak verilonlarin
oxumasinin qarsisini alir [2]. Verilonlar bazasinda kimliyi tesdiglonmis istifadagilorin istifade olunan
verilonlora soffaf sokildo olgatanligi tomin olunarken, Kimliyi tosdiglonmamis istifadogilorin verilonlor
bazasina miiracioti Oracle sistemi torofindon cavabsiz qalir. Bunu daha yaxsi anlamaq igiin, imtiyazli
amoliyyat sistemi istifadagilarinin verilonlar bazasinin cadval fayllarina va bir nego sado amr yazarag hassas
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verilonlara ol¢atanliginin miimkiinliiytiniin mévcudlugunu noazers almaq lazimdir. Bundan basqa, hassas
verilonlari yoxa ¢ixan, ogurlanan, diizgiin yazilmamis diskdan vo ya disk suratlarindon alds etmok tigiin
miimkiin ola bilan hiicumlar1 nazars almaq lazimdir.

Transparent Data Encryption (TDE - Saoffaf Verilonlorin Sifrolonmoasi) tatbiqin soffafligini qorumagqla
yanas1 verilonlor bazasina icazasiz girisin qarsisini almaq tigiin an uygun olan qatda yerlosir. TDE stiratli bir
sokilda diizonlanir va fardi totbiglorin codval siitunlarini vo ya biitiin verilonlor bazasim sifralays bilir. Bu
texnologiya totbiglari soffaflasdirir, bels ki, sifralomo vo desifrolomo proseslorinds tatbiglords har hansi bir
doyisikliyoa ehtiyac olmur va totbiq istifadagilori sifroli molumatlarla birbasa mosgul olmurlar. On osasi,
TDE-nin insa edilmis iki soviyyali sirfoloma acarlarinin idaro edilmasi agarlarin tam yasam dovrii arzindo
onlarin idaragiliyini tomin edir, yararli meta verilonlora sahib agarlan istifade miiddati boyunca izlayir va
zaman kasiyi olmadan yeni bir agarin istifadasina kegarok yardimgr sifraloma agarinin diizgiin ¢aligmasini
tomin edir. Sokil 1-do Oracle VBIS-in TDE-don istifads edorak sifralomonin verilonlor bazasima icazassiz
girigin neca qarsisini aldigi gostorilmisdir.

Transparent Data Encryption $> strings -a financialsENC.dbf | grep

Blank Results

= ! ‘l‘ ‘.’
A
A 4

Sokil 1. TDE sifraloma

TDE biitlin verilonlor bazalarini sifroloyan vo ya yeni programlagdirma API-lori tolob edon alternativ
texnologiyalarla miiqayisads siibhasiz tistiinliiklora malikdir.

Sifrolomo proseslorinds acarlarin idaro edilmosi mosalosi ¢ox 6nomlidir. inkisaf etmis Oracle
tohliikasizlik texnologiyasini tamsil edon TDE verilonlorin sifrolomo acarlarindan ibarat olan iki saviyysli
acar idaroetmo arxitekturasini tomin edir. Verilonlorin sifraloms agar1 verilonlar bazasi torafindon avtomatik
sokilda idara olunur va sira ilo asas sifroloma agari torafindon sifralonir. Osas sifralomo agari verilonlor bazasi
xaricinds, acarlar1 qoruyan standartlasdirilmis PKCS12 fayli olan Oracle Vallet vo ya moarkazlasdirilmis acar
idaroetma platformast olan Oracle Key Vault torafindon idaro olunur vo orada saxlanilir. Osas agarin
sifrolonmis verilonlordon ayri saxlanmasi hiicumlari azaldir, belo ki, hom agarlarin, ham do sifralonmis
verilonlorin verilonlor bazasina olgatanlig: {iciin onlara ayriliqdai baxilmasi lazim golir. Iki soviyyali acar
arxitekturas1 homginin, biitiin hassas verilonlarin yenidon sifralonmasine ehtiyac duymadan asas agarlarin
desifrolonmosini tomin edir. Oracle Advanced Security osas agarlarin desifralonmasi vo agar deposunun
sifrasinin doyisdirilmasi do daxil olmagla biitiin agar idarsetmo proseslarini hoyata kegira bilon xiisusi bir
SYSKM rolunu taqdim edir. Bu rol istays bagl olaraq, proseslorlo bagl olan vazifalorin boliisdiiriilmasi
ticlin har hansi bir istifadogi hesabina yonlondirilo bilor. Oracle Enterprise Manager TDE osas agarlari
hazirlamaq, desifrolomok vo idaro etmok tigiin sok.2-do gostorildiyi Kimi istifado oluna bilon bir grafiki
interfeysi togqdim edir.

Master Keys

(Yrekey [fJereate SEdt FAPutkeyinUse [ @yExport (& Import i Detach
Key Description {.&, Tag) t = :'::a’:f_ TR Creaton Tmestamp Activation Tmestamp
Q1 Key v . .Tf!:-lf-?’-’li,"f. 34 2013-01-02 08:35:22
Qe v W22
Q3 Key v 2012-12-28 04:22:05
Q4 Key v 2012-12-28 042301
Use Key L)
_A':‘/mnﬂ-‘)
This is a sensitive operation.  will change the current Waster Key “n use

{etc/oracle/wallets/orcl

* Walet Password 200000000000
e Tog Q2 Key
OK ] Cancel
Sakil 2. Oracle Enterprise Manager
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Oracle Advanced Security Data Redaction kimliyi tosdiglonmomis istifadagilorin hassas verilanlori
gérmomoasi tigiin tatbiglor torafindon gostorilmozdan avval, verilonlor bazasi sorgusunda verilanlorin redakts
olunmasini, operativ sokildo gdstarilmasini tomin edir (sok.3).

Oracle Advanced Security Data Redaction miioyyan olunmus siitunlardak: biitiin verilanlori yenidan
diizolds bilan, verilonlorin miiayyan hissasini qoruya bilon va ya tesadiifi doyisdirmo verilonlarini amalo
gotiro bilon bir ¢ox funksiyalari dastoklayir. Dastoklonan malumat doyisikliklorinin niimunalori sok.4-do
gostorilmisdir.

Data —

Clear Data Redaction
Authorized
Display l
‘5;'-“'

g -]
Redacted % iy
Display 'S

N,
—%

Sensitive Data

|| 5555-5555-5555-4444
5105-1051-0510-510:0

\EEJEEITEH 5111-1111-1111-1118

Policies

OO =X K -4444

Redacted Data

Sakil 3. Data Redaction

Stored Data Redacted Display

Full I 10/09/1992 u ‘I 01/01/2001 ﬂ
S e Y

Sakil 4. Dastoklanan malumat dayisiklikiori

Natica

HHIAS-da tohliikesizlik mosalolorinin holli iigiin verilonor bazasi sistemindo informasiyanin
gorunmasi iigiin digar alternativ texnologiyalarla miiqayisodo ORACLE DATABASE sistemindon va onun
olavalarindon istifads etmokls siibhasiz ustiinliiklora nail olmag olar.
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The principles of creating the data protection system in automatic air traffic managment system
Abbash O.E., Ismayilov .M.

Considering the fact that information security issues in civil aviation systems are an urgent problem,
the article examined the basic principles of creating an information security system in aviation databases
using the ORACLE DATABASE system and its add-ons, the most effective and reliable system for up-to-
date databases protection in Automated Control Systems.
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Cexnus 3. CoBpemMeHHbIe PO0JIeMbl ABHAIIMOHHOM Pagnu03/1eKTPOHUKH

The current state of the of virtual simulators for pilots

Mansirova S.A., Usikov D.A.
National Aviation Academy, Baku
avia-mexanik@mail.ru

In the past several years, a qualitative leap in the technology of creating three-dimensional virtual
reality has occurred in several key areas of computing technology. Affordable, high-quality 3D glasses for
the visualization of three-dimensional scenes (Oculus Rift, etc.) are on sale. Specially for personal
computers, high-performance graphics processors (NVIDIA and others) were developed, which allow
creating dynamic 3D scenes in real-time. Advanced application software packages for the development of
dynamic three-dimensional objects (Unity, 3ds max, etc.) are on sale. Finally, electronic systems for tracking
the position of the hands and the operator’s head were created to manipulate objects in virtual reality (Fig. 1).

Figure 1. Visualization and operations in three-dimensional scenes

These technological advances have caused a real flurry of virtual reality applications: in almost all
areas of application of computing technology - from games to urban planning, from medicine to remote
operation with objects, if direct access is impossible for humans. Naturally, the relatively “old” industry did
not remain unaffected: simulators for pilot training. It became obvious that the traditional full-size and very
expensive (tens of millions of dollars) airplane simulators can be supplemented by a thousand times cheaper
“virtual simulators”. Of course, virtual simulators cannot fully immerse a person in virtual reality for the sole
reason that pilots in full-size simulators are holding (in what’s called, “feeling”) instruments in the cockpit.
But, as practice shows, if one amends a real steering wheel, gas stick and pedals to the virtual reality in 3D
glasses (in aggregate, these devices can be purchased for $ 120), the virtual control of airplanes becomes
close to the real one. A further approach to reality is achieved by placing the pilot's seat on a compact
dynamic platform (hexapod or tripod (Fig. 2)), which simulates such effects as acceleration, turbulence, hard
landing, etc.

\ o {0y

. 2 LA e e A
Figure 2. Compact dynamic platforms (hexapod on the left, tripod on the right-side image)

The main goal of the virtual simulator is to help the pilot to achieve, test and maintain aircraft control
skills without any risk to property or life and at a much lower cost than airborne training.

On a virtual simulator novice pilot can be prepared to such an extent that when he sits in the cockpit of
real airplane, he will be able to accurately make his first real flight. On the virtual simulator, you can
simulate any weather and light conditions. Therefore, on virtual simulators it is convenient to work out the
instrument-based flying technics.
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The overall effectiveness and efficiency of training are the main reasons for using simulators as
training devices. Novice pilots can experience flight conditions and learn from mistakes without any risks.
This frees instructors from increased concerns to ensure the safety of a real flight with a student. Deep
training on the virtual flight simulator saves crew time, fuel and maintenance of a real aircraft. When
simulating a flight, you can select the required environmental conditions, and repeat the practice of a certain
flight phase until this element is fully developed.

On virtual simulators, experienced pilots can regularly and independently create and work out all sorts
of abnormal situations, as well as learn how to manage new aircraft models. Following the latest
modifications of the aircraft, thanks to the flexibility of the mathematical software of the virtual simulators,
any change (for example, in the cockpit) can be promptly made to the virtual cockpit model. A similar
modification of a full-size simulator can be very expensive. A typical virtual simulator contains several
dozen models of aircraft, the list of which is constantly updated.

Virtual simulators allow not only to train pilots, but also can be used in the development of new
cockpits and new aircraft control models. Constructors can investigate and improve the ergonomics of the
pilots, as well as the entire logical automated scheme of the functioning of the components of the aircraft in
all their logical complexity, for example, in the autopilot mode with the transition to manual mode when an
emergency situation arises.

Together with the rapid development of virtual simulators, there is the same rapid formation of new
firms, as well as the expansion (or, conversely, specialization) of “old” firms aimed at creating certain
components of mathematical software. At the same time, there is a tendency to unify these components in
order to ensure their use in all the most popular simulators. For the development teams, as well as for
individual persons who wants to start using virtual simulators, is at first very difficult to understand the
puzzle of the components of virtual simulator to ensure an educative choice among available virtual
simulators. Therefore, in this article we describe the main components of the software of virtual simulators,
and for each such component we report available development firms. In addition, we describe the most
popular virtual flight simulators, their component composition and the degree of accessibility for users.
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CoBpeMeHHOE COCTOSTHHE TEXHOJIOTMH BUPTYATbHBIX TPEHAKEPOB AJs MUJIOTOB
Mancwoposa C.A., Ycuxos /I.A.

B 3710t craThe ommMchIBaeTCA OCHOBHBIE KOMITOHEHTHI BUPTYaJbHBIX TPEHAXEPOB, KaK W3 HHUX
CTPOUTCSI TIOJHOIIEHHO (DYHKIIMOHHUPYIOIIMK TpeHaxep. AKTYyaJbHOCTh M IIEPCIIEKTHBA BUPTYAIBHOTO
TpEeHaXkepa - 3TO IOMOYb MUJIOTY AOCTHYb, UCHBITATh U HMOAAEPKUBATH HABBIKM YIIPaBICHHUS CaMOJIeTOM 0e3
KaKoro-1u00 pUCKa Uil MMYILIECTBAa MM XH3HH M TPU Topa3lo MEHBIINX 3arparax, 4eM oOydueHHe B
BO3/yXe€.

m Ragamli dl¢ii signallar: formalasdiricis
F

Abdullayev M.M., Hasanov R.A.
( Milli Aviasiya Akademiyast
h.ruslan@naa.az

Olgii signallar1 formalasdiricilart radioelektron qurgularin, rabito kanallarmin yoxlanmast vo
koklonmasinda, ol¢li texnikasinin smanmasi vo kalibrlonmasindo vo s. genis totbig olunurlar. Belo
formalasdiricilarin parametr vo xarakteristikalarinin stabil olmamagi yoxlama, koklama, sinama, kalibrloma
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Vo s. kimi proseduralarin geyri-doqiq aparilmasina va naticads radioelektron qurgularin vs rabits kanallarinin
geyri-optimal islomasina sabab ola bilar. Bu parametrlors formalasdiricinin multifunksionalligi (bir ne¢o ndv
Ol¢li signali formalagdirma qabiliyyati), tezlik diapazonu, tezliyin geyri-stabilliyi, formalasdirilan 6l¢i
signallarinin geyri-Xattilik omsali, ¢ix1s signalinin saviyyasinin formalasma dogigliyi vo s. aid ola bilar.

Beloliklo, stabil parametr vo xarakteristikalara malik 6l¢ii signallar1 formalasdiricilarinin yaradilmasi
yliksok aktualliga malikdir.

Problemin halli tiglin miixtolif dovrlorde miixtalif metodlar vo texniki vasitolor toklif olunmusdur.
Lakin bu metod va vasitalarin hor birinin miioyyan iistiinliiklari vo catismayan cohatlori mévcuddur. flk énco
daha genis totbiq tapmug LC - avtogeneratoruna noazor yetirok. LC - avtogeneratorlarin sxemlari, rogs
konturuna malik miisbat oks olagali birkaskadli rezonans giiclondiricilori oasasinda yaradilir. Generatorlarda
miixtolif név aktiv cihazlardan — bipolyar vo sahs tranzistorlarindan, monfi diferensial miiqavimatli
elementlordon vo s. istifado olunur. Praktikada {ignoqtoli avtogenerator sxemlori daha genis yayilmisdir.
Generasiya olunan ragslarin tezliyi L vo C elementlorinin parametrlarindon asilidir. LC avtogeneratorlarda
monfi diferensial miigavimots malik tunel diodlarindan ¢ox genis istifado olunur. Buna sabob onlarin kigik
olgliyoa, kigik kiitloys malik olmas1 va igtisadi cohatdan olverisliliyi ilo alagodardir [1].

Omoliyyat giiclondiricisi (©G) asasinda qurulan RC generatorlarla sénmoyan avtorags rejimini tomin
etmok basqa generatorlarla miiqayisado daha slverislidir. Generatorun osas istiinliiyii ondan ibaratdir ki, oks
oslagonin 6tiirmoa amsalini segmoklo yumsaq generasiya rejimini tomin etmok vo generatorun ¢ixisinda tolob
olunan stasionar amplitudlu ragslor almagq olur [2].

Umumilikdo asag: tezlikli (0,1-100 kHs) harmonik elektromagnit (EM) ragsleri almaq iigiin rogs
konturunda induktivlik vo tutumun bdyiik qiymoto malik olmasi tolob olundugundan, LC-avtogeneratordan
istifado edilmasi alverisli olmur. Bu sababdon RC- avtogeneratorlardan istifado olunur. Basqa tstiinliiklori ilo
yanag1 RC -avtogeneratorlar nisbaton kigik 6lgliys, kigik kiitloya malikdir vo ucuz basa golir [3].

Avtorags multivibratorlarindan miioyyan davametmo miiddstine vo tokrarlanma tezliyina malik olan
diizbucaq formali impulslar almaq fgiin istifado edilir. Lakin belo multivibratorlarin formalasdirdigi
diizbucaq formali impulslarin arxa cabhasinin geyri xattilik amsalinin yiiksok olmasi sababindan bu signallar
vasitasilo aparilan 6lgmonin daqiqliyi asagi olur [4].

Istonilon impuls qurgusu giiclondirici kaskadlar {izorinde yaradildigindan, bu mogsadlor iigiin ©G do
istifads olunur. ©G osasinda qurulan generatorlarin forqli xiisusiyyoti ondan ibaratdir ki, onlarin (xiisuson do
girisda saha tranzistorlari olan halda) giris miigavimati ¢ox boyiik (10-100 MOm) oldugundan, zaman sabiti
elementlorinin bir sira kriterilori nozoro almaqla segilmosi mosalasi olverisli olur. Lakin bu halda da
temperatura gors tezliyin lazimi stabilliyinin tomin edilmasi ti¢iin xtisusi tadbirlor hoyata kegirilmolidir [5].

Bloking-generatorlar (BQ) qisamiiddatli, diizbucaqli formaya malik vo Kifayat godor giiclii impulslar
generasiya etmok tiglin nozords tutulmusdur. BQ - do bas veran fiziki proseslor miirokkabdir vo onlarin
otrafli todqiqi kifayot godar ¢atindir. Bu ¢atinlik hor seydon avval onunla slagoadardir ki, bloking-generatorda
aktiv elementlor nisbaton boyiik gorginlik va caroyanlarda agar rejiminds igloayir. Digor torofdon, sxemin
tarkibinda eyni zamanda kondensator vs transformator kimi iki enerji toplayici element vardir [6].

Nozordon kegirdiyimiz avtogeneratorlarin gatismayan cohatlorindon biri generasiya olunan ragslorin
tezliyinin temperatur doyismolorindon, generatorun is rejimindon, generatora mexaniki tasirlordan,
qidalandiric1 gorginliyin doyigsmasindon vo basqa amillordon asili olmasidir. Bu amillor generasiya olunan
rogslorin tezliklorini doyisdirir vo qurgunun tezliya gors sabitliyini pozur.

Olgii signali formalasdiricilarmin generasiya tezliklorini kvars rezonatoru vasitasilo stabillogdirmok
olar.

Kvars osasli generatorlar tezliyin yiiksak stabilliyini tomin etsslor dos, onlarin tezliyini genis
diapazonda tonzimlomok va ixtiyari tezliys koklomak qeyri miimkiindiir, ya da ki, oldugca miirokkab bir
masaladir [7].

Belaliklo, baxilan 6l¢ii signallar1 formalasdiricilarinin bazi ¢atismazliglar: var ki, bunlara misal olaraq,
konar amillorin (temperatur doyismosi, gida monbayindo olan doayisikliklor va s.) generatorun tezliyinin
stabilliyina arzuolunmaz doracads tasiri, kvars ssasl generatorlarin miixtalif tezliklora kokloanma ¢atinliyi,
formalasdirilan 6l¢ii signallarinin geyri-Xattilik amsalinin qiymatinin 5-10% -don yiiksok olmasi, bir signal
formalasdiricisi ilo yalmiz bir, bazi hallarda ise iki miixtalif formali signalin generasiyasinin miimkiinliiytinii
gostarmok olar.

Yuxarida gostorilon problemlori tam vo ya gismon aradan qaldirmaq {igiin RISC texnologiya va Sart
montig elementlori osasinda yeni olgli signallar1 formalasdiricisinin funksional sxemi toklif edilmisdir
(sok.1). Qeyd etmok lazimdir ki, misarvar: gorginliyin belo yanasma ilo formalasdirilma mexanizmi
odobiyyatda miizakire olunmusdur [8]. Lakin gostarilon qurgu vasitasi ilo diger nov dl¢ii signallar1 almaq
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miimkiin deyil. Toklif olunan funksional sxem asasinda hazirlanan qurgu iso dord miixtalif formali garginlik
(misarvari, harmonik, trapesiodal va diizbucaqli) almaga imkan verir.

Sxemin isini nozorden kecirak. Istifadoci torafindon idaro edici blok (IEB) vasitosilo formalasdirilan
signalin formasi vo parametrlori sec¢ilir (davametmo miiddoti vo periodu). Bu molumatlar eyni anda
indikasiya blokuna (IB) va paylayict bloka (PB) otiiriilir. IB formalasdirilan siqnalm néviinii vo
parametrlorini vizual sokildo oks etdirir. PB iso IEB wvasitosilo verilon molumatlar osasinda signal
formalasdiricisint segir. IEB vasitosi ilo secilmis parametrlor signal formalasdiricisinin ¢ixisindaki gorginlik
tictin arqumentlar rolunu oynayir. 9vval geyd olundugu kimi toklif edilmis funksional blok sxemds 4 adad
signal formalasdiricist mévcuddur: migarvari signal formalasdiricist (MSF), harmonik signal formalasdiricisi
(HSF), trapesiodal siqgnal formalasdiricisi (TSF) vo diizbucaqli signal formalagdiricisi (DSF). Signal
formalasdiricilarinda alinan signallar (DSF istisna olmagqla) birlagdirici blokda (BB) toplanir. DSF- in BB ils
birlagdirilmomasinin sobabi RAC-dan vo hamarlayici stizgacdan (HS) istifads etmays ehtiyacin olmamasidir.
Bu sobobdon DSF birbasa ¢ixisa birlosdirilir. Birlosdirici blokdan signallar rogom analoq geviricisina (RAC)
otiiriiliir vo ¢ixigsda pillalor gsoklinds signallar alds olunur. RAC ¢ixisindan signal HS-o 6tiiriiliir vo Kaskin
doyison pillovart signal hamarlanir.

MSF
'n.;Bl_. e [ MSE EEB - Ra¢ | HS —
= ]

SF

N

Sokil 1. Raqamli 6l¢ii signallar: formalasdiricisimin funksional sxemi

Natica

Movecud Olgii signallari formalasdiricilarinin  analizi naticesinds onlarin boazi g¢atismamazliglari
miioyyon olunmusdur: kvars osasli formalasdiricilar tezliyin yiiksok stabilliyini tomin etsslor do, onlarin
tezliyini genis diapazonda tonzimlomok va ixtiyari tezliys koklomok geyri miimkiindiir; formalagdirilan 6lgii
signallarinin geyri-xattilik amsalinin qiymoti 5-10% - don yiiksak olur; bir signal formalagdiricist ilo yalniz
bir, bozi hallarda iso iki miixtalif formali signalin generasiyast miimkiindiir. Sadalanan ¢atigmamazliglart
aradan qaldirmaq t¢iin rogomli 6lgii signallar1 formalasdiricisi toklif olunmusdur. Gostarilmisdir ki, ragamli
metod vo RISC texnologiya ilo sart montiq elementlorinin vahdatinin totbigi noticasinds asagi geyri-xattilik
omsalina malik 4 miixtslif 6l¢ii signalinin formalasdirilmasi miimkiindiir.

9dabiyyat

1. B.I'. I'yces, FO.M. I'yceB. Onextponuka. M: Beicias mkona, 1991 r., 622 c.

2. A.M. Pasayev, A.R. Hosonov. Radiotexniki signallar vo dovralor. Baki: 2005, 274 soh, sokilli.

3. I0.1. Ky3nenos, A.C. Jlorrunos, B.I1. Murpodanos. Ycunmurenu u RC-reneparopbl HU3KOH 4aCTOTHI Ha
TPAaH3UCTOPAX U MHTETPaAJIbHBIX cXeMax. YueOHoe nocodue.- M.: ®uznueckuii pakynsrer MI'Y um. M.B.
Jlomonocoga, 2009, 99 ctp.

4. http://diyot.net/cift-kararli-multivibratorler/

5. B. Metin, T. Engin. Dijital Elektronik. Mavi Kitaplar, [zmir, 2004, 93 s.

6. Davudov B., Dagdomirov K. Radiofizika. Baki: 2008, 392 sah., sokilli.

7. John R. Vig “Quartz Crystal Resonators and Oscillators For Frequency Control and Timing Applications -
A Tutorial”, 2004, 292 p.

8. P.A. I'acanos. lugpoBoii popmupoBarens muio00pa3HOTo HAMPsDKEHUS // ATbTepHATHUBHAS SHEPTETHKA
u skosorust, 2009 r., Ne7, ¢.113-116.

Digital former of measurement signals
Abdullayev M.M., Hasanov R.A.

The article analyzes the features of measurement signal formers for the regulation of radio-electronic
devices, their characteristics have been investigated, and their positive and negative aspects are highlighted.
New methods and tools have been proposed to eliminate existing shortcomings.
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Atmosfer optik kommunikasiya sisteminda enina-impuls modulyasiyasinin
tatbiqinin xiisusiyyatlori

Hevydarzada Z.A., Hasanov A.R.
Milli Aviasiya Akademiyasi
heyderzadezemine@mail.ru

Bir sira hallarda kommunikasiya sistemi vasitasilo otiiriilon molumatin operativliyinin vo moxfiliyinin
yiiksaldilmasi zorurati yaranir, ddyiis zonalarinda bu problemlor 6ziinii daha kaskin biiruzs verir. Gostarilon
toloblarin yerina yetirilmasi kontekstinds optik kommunikasiya sistemi yiiksok potensiala malikdir.

Dasiyict kimi optik dalgadan istifado olunduguna goéro optik kommunikasiya sistemi molumatin
otiirtilmo vo emal edilms siiratini artirmaga, “ndqto-noqto” rabito yaratmaga imkan verir. Eyni zamanda optik
kommunikasiya sistemi elektromaqnit dalgalarin tasiri kontekstindo daha yiiksok manesyadavamliliq tomin
edir [1]. Homginin, dalga uzunlugunun kigik olmasi sababindan verici va gobuledici qurgular kigik olgiiya
malik olur [2].

Atmosfer optik kommunikasiya sistemi optik lifli rabito Xattina nazaran bir sira tstiinliikloro malikdir.
Informasiya monboyi ilo istifadoginin garsiligh voziyyatinin doyiskon oldugu hallarda (mosalon, horbi
soraitdo) optik lifli rabito xattinin istifadasi ¢atin vo ya geyri-miimkiindiir. Atmosfer optik kommunikasiya
sisteminds isa is1q dastasinin fozada vaziyystini asanligla doyismoaklo islomok imkani var. Ona gora do
informasiya monbayi ilo alicinin qarsiliglt vaziyyatinin doyiskon oldugu hallarda atmosfer vasitasilo “noqte-
noqta” optik rabitonin yaradilmasi mosalasi yiiksok aktualliga malikdir.

Atmosfer vasitasilo optik kommunikasiya sisteminin struktur sxemi sokil 1-do verilmisdir.

Optik kommunikasiya sisteminin verici hissasindo mikrofonda formalagan molumat s(t)
giiclondiricidon kegarak enins-impuls modulyatorunun bir girisina daxil olur. Modulyatorun digar girisina isa
impuls generatorundan impulslar ardicilligi f;(t) verilir. Bu ardicilligda olan har bir impulsun eni malumata
uygun olaraq doyisdirilir. Modulyatorun ¢ixisinda alinan enine-impuls modulyasiyali (EIM) signal f,(t)
tranzistorun bazasina daxil olur va har impulsun davametms miiddstinds tranzistor agilir, naticods lazer
siialandirir.

Qobuledici torofds siialandirilmis optik signal fotodetektor vasitasila geyd olunur. Detektorun ¢ixisinda
alinan EIM elektrik siqnali f,[)(t) giiclondiriciden kegorok enino-impuls demodulyatoruna daxil olur.
Demodulyatorun ¢ixisinda faydali malumat s71(t) ayrilir vo giiclandiricidon kegib dinamikls canlandirilir.

Optik kommunikasiya sisteminin layihalondirilmosi prosesinds otiiriilon molumatin optik dasiyiciya
daxil edilmasi tisulunun se¢ilmasi oan miihiim masoalalordon biridir. Bu prosesds dovrads elektrik signalinin
isiq signalina va isiq signalinin elektrik signalina gevrilmasi miimkiin goadar itkisiz bas vermalidir [3]. Bu
halda EIM-dan istifads etmok daha magsadouygundur.
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Sokil 1. Atmosfer vasitasila optik kommunikasiya sisteminin struktur sxemi

Isin mogsadi optik kommunikasiya sisteminds EIM-in totbigi imkanlarnin analizi vo
giymatlondirilmasidir.

EiIM-do faydali molumat impulslar ardicilligindak: har bir impulsun eninin doyisdirilmesi yolu ilo
daxil edilir.

Asagida sadolik {i¢iin harmonik rogslo EIM-in reallagdiriima ardicilligi verilmisdir.

Modulyasiyasiz impulslar ardicilliginin riyazi modeli asagidaki kimidir:
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i) =A-3N_o[olt —n-T]—o[t—n-T —1]], (1)
burada A - signalin amplitudu, o(t)- Hevisayd funksiyasi, n - impulslar ardicilliginda impulsun sira némrasi,
N - dostodoki impulslarin sayi, t - zaman, T - dostodoki impulslar ardicilliginin periodu, t - impulsun
davametmo miiddatidir.

Harmonik ragsin riyazi modeli:

s(t) = sin(2nf - t), 2
Tonal enina-impuls modulyasiyali signalin riyazi modelini tortib edirik:
f2(t) = A-Zh_ololt —n Tl = ot =n T — 7 = Aty - s(D)]] @)

burada At,, - impulsun davametms miiddotinin deviasiyasidir.

Tortib edilmis riyazi models asasen modulyasiyasiz impulslar ardicilliginin, modulyasiyaedici prosesin
vo EIM-signalin Mathcad miihitinde qurulmus qgrafiki tosvirlari sokil 2-do gdstarilmisdir.

Reallagdirilmasiin sadoliyi vo enerji udusu baximindan portativ optik kommunikasiya sisteminda
istifado olunmas1 miimkiin olan on alverisli modulyasiya névii EIM hesab oluna bilar [1].

EIM-in totbigi imkanlarinmn analizi vo giymotlondirilmesi mogsadi ilo onun statik modulyasiya
xarakteristikasinin nozari va eksperimental todqiqi aparilmisdir.

Qurgunun sadsliyi baximindan enino-impuls modulyatorunun inteqrator tizorinde qurulmasi daha
mogsadouygundur. Statik EIM xarakteristikasinin nozori tadqigatt zamani inteqratorun cixisinda alinan
signalin amplitudunun saviyyslorino gora impulsun davametmos miiddoti toyin edilir (Cadval 1) va bu
giymatlora asasan statik modulyasiya xarakteristikanin qrafiki qurulur (Sakil 3).
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Sakil 2. Enina-impuls modulyasiyali signalin Hevisayd funksiyasi vasitaSila reallasdirilma ardicilligi:
a-modulyasiyasiz impulslar ardicilligi; b- modulyasiyaedici proses; c- enino-impuls modulyasiyali signal

Codval 1.
Ul 71
1 0.1 82.42
2 0.2 70.253
3 0.3 62.18
4 0.4 55.538
5 0.5 49.453
6 0.6 43.386
7 0.7 36.74
8 0.8 28.658
9 0.9 16.491
10 0.92 12.814

Eksperimental todqiqat zamani iso impuls generatorundan golon impulslarin amplitudlarini dayigorok
enino-impuls modulyatorunun ¢ixigindaki impulslarin davametms miiddstlori geyd olunur (Cadval 2).
Se¢molar teoremina osason dasiyici signalin tezliyi danisiq signalinin maksimal tezliyinin 2 misli vo ya daha
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artiq gotiirilmalidir ( f=10 kHs seilo bilar) [4]. Dastyic1 ragsdoki impulslarin davametmo miiddati iso statik
EIM xarakteristikasinin nazari tadgigatinin grafikinin xatti hissasinin orta noqtesindos segilir.

Cadval 2.

U2 T2 U2 T2
1 5.3 12 11 7.3 40
2 5.5 20 12 7.5 41
3 5.7 25 13 7.7 43
4 5.9 29 14 7.9 43
5 6.1 32 15 8.1 43
6 6.3 33 16 8.3 43
7 6.5 35 17 8.5 44
8 6.7 37 18 8.7 45
9 6.9 39 19 8.9 46
10 7.1 39

0.6
Ty
.05

04

0.3

0.1

0 01 02 03 04 05 06 0T 0% 09 1
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Sokil 3. Statik EIM xarakteristikasi: t,(Uy) — Nazari; 7,(U,) — eksperimentall

Modulyasiyaedici prosesin amplitudunun dayismo intervalim qurgunun statik EIM xarakteristikasinin
(Sokil 3) xatti sahasi hiidudlarinda segmoklo molumatin Gtiiriilmasinds yarana bilocok tohriflori azaltmaq
miimkiindir. Sokil 3-doki grafikdon goriindiiyii kimi bu intervali (0,75-0,85)*9=6,75-7,65V kimi se¢o
bilarik.

Natica

Portativ atmosfer optik kommunikasiya sisteminin reallagdirilmasi prosesindo onun tarkib hissalorina
bir sira toloblor formalasdirilir. Portativliyin tomin edilmasi kontekstinds erqonomik gostaricilora goyulan
toloblor 6namli hesab edilir. Biitiin bunlar sadsliyi ilo forglonan yeni modulyasiya va demodulyasiya
tisullarinin vo sxemlarinin islonmasi vo tatbigi ilo tamin edils bilor. Enina-impuls modulyasiyasinin totbiqi
yuxarida geyd olunan toloblor kontekstinds yiiksok potensiala malikdir. Bu modulyasiya noviiniin istifadasi
sados modulyator vo demodulyatorlar vasitssilo hayata kegirilir.
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Features of application of pulse-width modulation in the system of atmospheric optical communication
Hasanov A.R., Heydarzadeh Z.A.

The article describes the features of creating a portable atmospheric optical communication system and
the possibility of using in it pulse-width modulation. On the basis of the Heaviside function mathematical
models of series rectangular pulses, the pulse-width modulated signal were compiled and corresponding
graphs in the MathCAD program were compiled.
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AHaJIU3 COCTOSTHMSI PAAUOTECIIEMETPUICCKUX CUCTEM KOCMHUYCCKUX alllapaTroB

Tacannvt I'M., Hopacumos P.A.
Hayuonanvuaa Axaoemus Asuayuu, baxky

gxasanly@bk.ru

BbricHeHne npuYMH aBapuil NPH HUCHBITAHUSX HOBBIX OOpa3lOB TEXHUKHM HEBO3MOXKHO 0e3
UCIONb30BaHMUs  PAAMOTENIEMETPUUECKUX  cpeacTB.  HaumOonpimee — pacmpocTpaHeHHE — MOJIyYHIIN
panuoTeNeMeTpIUUECKIE KOMITICKCHI, 00CTyKUBAIOIINE PEIBAPUTENLHBIC U JIETHBIC UCIIBITAHHUS CaMOJIETOB,
pakeT U KOCMUYECKHX anmnapaToB. JJaHHbIe HCTIBITAHUS CTABAT 3a/1a4y oOeclieueHus] H3MEPEHHUs TapaMeTpoB
Ha pacCTOSHUM - TeJIEU3MEPEHHUN.

B nacrosiee Bpemst B TEIEMETPHH HCIOJB3YIOTCSI BCETO HECKOJIBKO MHTEIICKTYalbHBIX OOpPTOBBIX
tenemerpuueckux cucteMm (BTMC). Oto BTMC «Ilupur» (pasronnsiii 610k (PB) «bpuz-M»), PTCIL]
(paketonocutens (PH) «Coro3-2»), BPC-4 CKYT (PH «lIporoH-My»), «Opbuta-IVMO», TA932MS
(ciytaEK cBs3u «SESAT»), TA932M/1-01 (cniytHuK cBsizu «AMOS-5y).

3amadya IUArHOCTHKH OOpTOBOM pamnoldnekTpoHHO# anmapatrypsl (BPDA) Ha coBpemenHom KA
permraeTcsi ¢ MOMOIIBIO cucTeMbl Tenemerpudeckoro koHTpoist (CTK), cocrosimeit u3 JaTYNKOB anmaparypsl
U TE€JIEMETPUIECKON CHCTEMBI.

[IpoexTrpoBaHne OOPTOBBIX TEIEMETPHUUECKHUX CHUCTEM pACCMOTPEHHBIX, Hampumep, B padoTax
[2,3,4,7] mpou3BOAMIOCE Ha 0a3€ y)Ke CYNIECTBYIONUX CUCTEM ITyTeM JOPAOOTKHU U BBEICHUS HEOOXOIMMBIX
a51eMeHTOB. [Ipu 3TOM cocTaBHBIE 3J€MEHTBHI OOPTOBOM CHCTEMBI ONPEEISUINCH CAMUMH Pa3pabOTUNKaMHU
0e3 MpUBJICYCHHUS CPEICTB AaBTOMATH3AIINH.

B cBs3u ¢ cyliecTBEHHBIM YBEJIMYEHHEM KOJMYECTBA U3MEPSIEMBIX MapaMeTpPOB, XapaKTepU3YIOIMINX
COCTOSIHWE W3Menusd, W orpaHudeHnii mo pabore BTMC, a Taxke yBENTWYEHHS KOJIHYECTBA CEPHUITHO
BeImyckaeMbix BTMC TpeboBanock perieHne, Mo3BOIISIoNIee B aBTOMATH3UPOBAHHOM pexXiUMe (POPMHPOBATH
OOpPTOBBIE CHCTEMBI 10 MCXOJHBIM JIAHHBIM, OMKCAHHBIM, HalpUMEp, B MPOrpaMMe W3MEPEHHH 3aKa3uuKa.
AHanu3 nuTepatypsl MOKasaa, 4TO BOMPOCHI, IOCBSIIECHHBIE aBTOMATH3WPOBAHHOMY CHHTE3Y OOpPTOBBIX
TEJIEMETPUUECKUX CHUCTEM Ha OCHOBE MPOrpaMMbl H3MEPEHHMH 3aKa3uMka M C y4YeTOM OrpaHHYeHHH
anmapaTHbIX CPEJICTB, HE PACCMaTPUBAINCH, U TIOATOMY TpedyeTcsi pa3paboTka HOBBIX METOJIOB, PEHIAIONIHX
JTaHHBIE BOTIPOCHI.

CospemenHnas paguotenemerpuueckas cucrema (PTC) cocrout u3 crnemyromux yacteid: O60pTOBOM
anmapatypsl coopa u npeoOpa3oBaHHs MH(OpPMALMK AATYMKOB, KaHaja CBS3M M HAa3eMHOW ammaparypsl
peructpanuu u 00paboTKH TeneMeTpudeckoi nadopmarmu (TMIN).

BoproBas Tenemerpuueckas annapaTypa npeAaHa3HaueHa JUIsl IepeJadd JaHHbIX [0 TeIeMEeTPHUUECKON
JIMHMY CBSI3U NP MCIIBITAHUAX JIETATEJIBHBIX allllapaToB pa3IMyHOro HasHadeHus. OHa obecrieurnBaeT onpoc
JaTYNKOB Ha OOpTY, GOPMUPOBAHHE TEIEMETPHUECKOTO TIOTOKA U TIepeiady ero Ha 3eMIII0 ISl AaibHenen
00paboTku. KaHanm cBsi3W, Kak MpaBUIIO, COCTOUT M3 pajJuolnepeaaTynKa, aHTeHHO-(HUIepHOTO yCTpOHCTRa,
Ha3eMHOI aHTEeHHOW CHCTEMbI U IPUEMHOTI'0 yCTpOIicTBa.

Ha coBpeMeHHOM OJTame B pPa3BHTHH OOPTOBBIX TEIEMETPUYECKUX CHCTEM MOXKHO BBIICIHTH
HECKOJIbKO HalpaBJICHUH:

- pocT 00BEMOB JTaHHBIX, [TOYYaeMBIX OT OOpTOBOrO 060pynoBanus KA;

- COKpallleHHe MaccorabapuTHBIX XapaKTEPHUCTHK armnaparypsl Tenemerpudeckux cucteM (TMC);

- COKpaITeHue 3aTpar Ha pa3pabotky u momepauzanuto TMC mis HoBRIX KA;

- HHTEerpanusi THPopMaoHHbIX kaHanoB TMC B o011yto HH(POPMaMOHHO-KOMMYHHUKALMOHHYIO ceTh KA,
BKJTIOYasl PacHpeeIeHHYIO apXUTEKTYpy cOopa HHPOPMAIMK OT AaTYNKOBOM anmnapaTypsl.

Hazemnass ammaparypa mnpejaHa3HadeHa Juis peructpaimun TMUW, dopMupyemoit pa3nmudHbIMU
Moan(uKanuaMr OGOPTOBBIX TEIEMETPHUYECKUX CHCTEM, HAKOIUICHHsS, OOpabOTKM W MpenCTaBICHHUS
npunaroil TMU [5,6], a Taxke NpUBSI3KKA N3MEPEHHH K IIKaJaM BCEMUPHOTIO BpeMeHH. B HacTosiee Bpems,
Hampumep, cos3mana cucremMa DSS-E (Data Sharing System - Ethernet), obecneunBaromast mpuem,
pErHCTpaInIo U pactpeseieHie nHHOopMaIiy ¢ MOMOIII0 rtobanbHoi cetu Internet u web-rexxomorwuii [5].

TpeboBanus, npenbsBiasiemble kK PTC, onpexaensirorcsi TUIIOM 0OBEKTa, CTENEHBIO €ro I0pabOTKH,
LEJBI0 T0JIeTa M MHOXKECTBOM TEXHHYECKHX, SKCIUTyaTallMOHHBIX M MpouMx QaxkTopoB. PaccmoTpum
OCHOBHBIE TpeOoBaHws, penbsBisseMbie K PTC [1]:

a) OJIHOBPEMEHHOE M3MEpPEHUE M Iepeady B €IUHOM KaHalle CBSI3M PAa3sHOPOIHBIX HM3MEpeHHui (1o
HECKOJIBKHUX THICAY), XapaKTEPU3YIOIIUXCS Pa3IMYHBIMHA 4YaCTOTAMH OIIPOCa;

0) TOUHOCTb U3MEPEHUN OT HECKOJIBKUX A0 JIECATHIX J10JIeH IPOILIEHTa;
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B) BBICOKHH 00BEM U BBICOKAsI CKOPOCTh Nepeaaun HHPpOpMAIIHH;

r') o0ecrieueHre OJHOBPEMEHHON Tepeaadn U MmprueMa cooOIeHu ¢ pa3HOOOpa3HBIMHU CIEKTpaMHU U
Pa3IUYHON CKOPOCTHIO MOCTYIUICHUS;

J) BBICOKAsI IOMEXO03AIIHUIIICHHOCTh OT €CTECTBCHHBIX U OPraHU30BaHHBIX MTOMEX;

e) OoproBas ammaparypa AOJDKHA OBITh HAaJe)KHOW, 0OJamaTh MalbiM BECOM W HEOOIBITUMHU
rabapuramu;

) Ha3eMHBIC YCTPOMCTBAa JOJDKHBI 00ECICUMBATHL PETHCTPAIMIO JAHHBIX B (hopme, yAOOHOW It
JanbHEHMIIEero aHanusa.

B macTosiee BpeMs CyIIeCTByeT HECKOJIBKO CIOCOOOB KIACCU(UKAIUN PaTUOTEIEMETPHIECKUX
cucrem (puc.l).

Pamio’reﬂemei‘pnqecm{e CHCTEMEI |

ITo cnocobam
IIo cocoby IIPEACTABICHMA
ITo HazHAYEHUIO Pa3ACIICHHA KaHAIOB nHbOpPMALITH

] N R N 1

ITo Bumam
MOITYIAITHH

|

YJaCTOTHBIC
BPEMCHHEIC
KOOOBBIE

KOM6HHHPOB&HHLI€

OIlepAaTHBHEIE
PETHCTPHPYEOIIIE
KOMOWHHPOBAHHELE
COBMEIIEHHBIE
TH(POBEIC
HETIPEPEIBHEIC
MMITYTECHEIE
TICPHOIHICCKIT
0C/EI0BATE b HBIE

Pucynox. 1. Knaccuguxayusa paduomenemempuieckux cucmem.

Haubonbiee pacrpocTpaneHie NOTyYHIH HUPPOBBIE CUCTEMBI C BpEMEHHBIM pa3/ieIecHueM KaHaIOB
(BPK).

Paznenenne KaHaJIOB OCYLIECTBIAETCS IYTEM II0OYEPETHOTO IOCIEAOBATEIBHOIO MOAKIIOUYECHUS
JTAaTYNKOB K KOMMYTHUpYIOIIEMY YCTpoiicTBy. Kaxmomy kaHamy OTBeZeH CBOMl BpeMEHHOW HHTEpBal, B
TE€4YeHUE KOTOPOTO TMepeaaeTcsi nHPOpMaIUs TOJIBKO OT JAaHHOTO AAaT4YHMKA. 3aTeM HETepeKpPBIBAIOIINECS BO
BPEMEHH MUMITYJIbCHBIE IOTOKH OT PA3JIMYHBIX KaHAJIOB ITOCTYIAIOT B LIEHTPAIBHBINA (JOPMUPOBATED, @ 3aTEM
- B mepenatuuk. llepemaua MaHHBIX OCYLIECTBISETCS MO LU(PPOBOH PaJUOIMHUM C HCIOJIb30BAHUEM
MUPPOBBIX METOJIOB MOTYJISIIINH.

HanHas knaccudukauys MO3BOJSIET MOHATh BCE MHOrooOpasue paguoTeNeMEeTPUYECKUX CHCTEM U
NEPEeNTH K PACCMOTPEHHIO COCTaBa caMOii OOPTOBOH TeIeMETPHUUECKON CUCcTEeMbI Kak ocHOBHOM yactu PTC.

Ha puc.2 mpencrasnena tumnosas cxema pacrnojioxkenus snemeaTos bTMC.

1-an CTyneHb , 2-as cTynexb PaaroHHbii 6nok [ONOBHO OTCEK
5 Y O I 7
D;>. e - e AN
e S R 5
Ml Wl o T ee/

Pucynox 2. Pacnonosicenue FTMC na uzoenuu: - epynna oamuuxos, - enewmnue ucmounuxu oannvix,
[] =
Mmooy TMC.

B TumoBoil KOMILIEKC BXOAWT OOBEKT HAOMIOACHUS (W3IENue), pa3iMdHble AATYMKH W JIpyrue
(BHEIIHKME) WCTOYHMKH JaHHBIX, KOMMYTAaTOpbI, 3allOMHHAIONIME YCTpOHCTBa, (QopMupoBarenu u
paanonepenaryuku-curHana. CurHan ¢ JaTduka MO0 KaOeldbHOW CeTH MOCTymaeT Ha KOMMYTartop,
¢dbopmupyIOIIMI TPYNIOBOHl CHTHAaI OT MHOTHMX JAaT4MKOB ofHoro Buzaa (puc.3). Ilpu HeoOxommmocTu
MepelaBacMblil CUTHAJ YCWJIMBAeTCs, Mpoxonad uepe3 ycwintenb. Co BCeX KOMMYTATOPOB Ha U3JENINU
CUTHAJI MOCTYTNAaeT B IEeHTpalbHBIH (hopmupoarens (LD). Jlanee rpymnmoBoi CUTHAN TOCTYIAaeT Ha BXOJ]
MOJYJIATOPA PaJUoIIEPEJAIOIIEr0 YCTPOUCTBA U U3Ty4aeTCsl B 3aJaHHOM HalpaBICHUU.
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| Koumyrerop | —
Y Y
BHewwHue 3anomu-
WCTOYHWKN Halolwme
OaHHbIX ycTpoiicTBa

Pucynox 3. Cxema e3aumoodeticmsus snemenmog bTMC

XKectkue TpeboBaHMA IO MAaccOrabapuUTHBIM W BPEMEHHBIM XapaKTEpPUCTHKaM, a TaKkkKe
MIOMEX03aIIUIIEHHOCTH 00yCIaBIMBAET IPUMEHEHHUE B IIEPCIIEKTUBE, IIPU Pa3pabOTKe CUCTEM TEIEMETPUU C
YIIy4IIEHHBIMH [IOKa3aTeNIsIMU, 00Jiee COBPEMEHHOMN 3JIEMEHTHOM 0a3bl. BBUAY 04€BUIHOCTH MPEUMYILECTB
COBPEMEHHBIX MHKPOIIPOLIECCOPOB, MX MPUMEHEHHE B KOHEYHOM HTOTe JOJDKHO obOecreuuBarh Oolee
ynyuuieHHble xapakrepuctuku bBTMC.

BeiBoabl. 3 npeacraBieHHOTO aHanM3a CileoyeT, YTO B HACTOsIIee BpeMs HE TaK MHOIO
TEIEMETPUUECKUX CHUCTEM CIOCOOHBIX pelIaTb COBPEMEHHBIE 33aJadyd C HEOOXOAMMOW TOYHOCTHIO M B
3aJlaHHble Cpoku. OmnpeneNMBIINChH C Kiaccupukanueii u coctaBoM coBpemenHoit PTC, MoxHO chenath
BBIBOA, 4YTO B  IMOCIEOHME TOAbl  HauOOJbIIee  PAacHpOCTPaHEHHE  MNOIYYWIM  LU(PPOBHIE
panuoTeNIeMETPUUECKHE CHUCTEMBI C BPEMEHHBIM pa3[eficHHEeM KaHajoB, OONaJarolife IOBBIIICHHON
MOMEXOYCTOHYMBOCTBI0O W YAOOCTBOM TOCIEAyIomeld 0O0paOOTKH TelneMeTpruueckod HWH(opManuu Ha
pa60‘II/IX MECTaxX KOHTPOJIA. PC3YHI)T3TI>I AaHAJIM30B TIIOKA3bIBACT, 4YTO JJId IIOBBIIICHHWA HAACKHOCTH,
MMOMEXOYCTOWYHBOCTH M 00BbeMa MaMATH OOPTOBBIX TEIEMETPHUYECKUX CHCTEM Ooliee Iernecoo0pa3sHbIM
SIBIISIETCS] ICTIONB30BAHNUE COBPEMEHHOW MUKPOTIPOIECCOPHON TEXHUKH.
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Analysis of the condition of radiotelemetric systems spacecraft
Gasanly G.M., Ibragimov R.A.
This article analyzes the state and trends of development of radio telemetry systems of spacecraft and
their features, and also considers the typical composition of a modern onboard telemetry system and
proposes the option of constructing them on the basis of a modern element base - microprocessor technology.
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OnTo31eKTPOHHBbIE MPOIECCOPHI /ISl PATMOJOKAIMOHHOT0 CHHTE3UPOBAHMS
anepTypsbl

Myxameoues H.3.
Hayuonanvnas Axademus Asuayuu
ibo3040@gmail.com

C wmomenta kocmmueckoir mmccun HACA SeaSat [1] (3amymennass 27 wroHs 1978 rtoma) c
WCIIONB30BAaHMEM paauoJioKaTopa C CcuHTe3upoBaHHOW ameptypoit (PCA) nmnsd  mucTaHIMOHHOTO
30HIMPOBaHMSI OKeaHoB 3emun, oOopynoBanue PCA  OJHO3HAYHO CUYHMTANOCh OYEHb MOIIHBIM
WHCTPYMEHTOM JJisi HaOmoAeHus 3eMiHM, TIOCKOJIbKY OHH JEMOHCTPUPYIOT OUY€Hb XOpollee
IIPOCTPAHCTBCHHOE PA3PEIICHUE U MOKET PabOoTaTh B JIFOOBIX MOIOAHBIX YCIOBHSX KaK JHEM, TaK U HOYBIO.

PCA [2] 6B pazpaboran B 1950-x rogax ¢ LeENbIO MOTYYCHUS! PaTUOIOKAMOHHOTO HU300pa)KeHUs
HIMPOKOTO CHEKTpPa C BBICOKMM pa3pelieHueM, M OH TO3BOJSET MOACIMPOBATH YPE3BBIYAHHO OONBIIYIO
aHTEHHY, HCIIOJb3ysl OTHOCHTEIBbHOE [BI)KEHHE MEXAy aHTEHHON M ee meneBoil obsactero. Iloatomy
cuctembl PCA ycraHaBiamBaroTCs Ha OOpTy KOCMHYECKOTO KOpaljsi M OCBEHIAlOT IIENIEBYIO CIICHY
MEPUOTUUECKON  TOCIENOBATENbHOCTRI0  MMIYJIBCOB  MPH  JBWKEHWHM  KOCMHYECKOTO  KOpaois.
[locnenoBaTenbHOCTh PAAMONIOKALMOHHOTO 3Xa, HCXOAALICTO0 OT LEIH, KOTEPEHTHO OOHapyKUBAaeTCs
pPanuoONOKAMOHHBIM MPUOOPOM B  Pa3HBIX MECTax BJIOJb TPACKTOPUH KOCMHYECKOro KopaOis.
[MocnenoBaTenbHOCTh HECKOJBKUX PaJAHOJIOKAIIMOHHBIX 3X0-CUTHAIOB 00pabaThiBacTCs Ml TeHEepamuu
nzobpaxenus: PCA.

Tunmansenii cieHapuii popmupoBanus moopaxkenus PCA mokazan Ha pucyHke 1. Ocu m300pakeHust
PCA - 310 manbpHOCTB 1 a3umyT. [lepBblil onpenensiercs: Kak HanpasieHue ot obopyaoBanus PCA k neHtpy
LEJIEBOM CLEHbl, B TO BpeMs Kak
MOCTACIHUA  SIBJIAETCSL  HampaBiICHUE
BIOJb TPACKTOPUHM CIIyTHUKA. JIByms
OCHOBHBIMHU OTepanusiMi 00paboTKu B
PCA saBaseTcs ckaThe IOJBHOCTH H
CKaTHe IO a3UMyTy, KOTOpbIE B
YaCTHOCTH ABJISIOTCS JBYMSI
omeparusiMu  koppensiun.  [upuna
3eMEJIbHOTO y4YacTKa, MOKPHIBAEMOIO 3a
OIUH TPOXOA CIYTHUKOM, Ha3bIBaeTCA
HMIMPUHOM MOJIOCH 0030pa.

B  nepeeix cucremax PCA
o0beMHBIE OJIOKM Ha OCHOBE ONTHUKHU
@ypbe HCHOIB30BAINCH JUISI HA3EMHOM
00paboOTKH PpaJMOJOKAIMOHHBIX 3XO-CHUTHAIIOB, KOTOPBIE COXpaHsUIMCh Ha (OTOmIeHKy. OnTuyeckas
HazeMHasi 00paboTKa TieHKH 3anucaia ganabie PCA, KOTOpble IIMPOKO HCIIONB30BaAIKCh 10 1980-x roaoB.
B mnocnenHue nmecsaTwiieTHS HaseMHas o0paborka jgaHHbiXx PCA mpoBoawiach B IM(PPOBOM BHUIE C
WCIIONIb30BaHNEM HECKOJIbKHMX aJlfOPUTMOB, OCHOBAHHBIX Ha ocHOBe 2D ObicTporo mpeodpazoBanust Oypre
(BII®). Drta omepanus o00paOOTKM, Kak NPaBWIO, BBIIOJHSIIOTCA B OONBIIMX BBIYUCIUTENBHBIX
HHPPACTPYKTypax.

Xopomo u3BecTHO, 4TO aHTeHHBI PCA OOBIYHO reHepupyIOT OOJBIIOE KOIMMYECTBA KOMIIIEKCHBIX
3HAYEHUI HMCXOJHBIX HEoOpaboTaHHBIX NaHHBIX. TakuM 00pa3oMm, BCTpOeHHas 00paboTKa B peabHOM
BpeMeHH JaHHbIX PCA HeOonpImMMU H JIerkuMy OJ0KaMu Obla OBl Ype3BBIYAHHO MOJIE3HOW, HAIIPUMEp, B
MEXIUTAaHETHBIX MOJIETaxX, T/Ie MPOIMYCKHAs CIIOCOOHOCTh KaHalla Iepeaayd, MO3BOJSIoNas mepeaaBaTh Ha
3eMJII0 CTEHEPUPOBAHHBIX M300pakeHut PCA 0oJbIIKX IIOIAAEH ¢ OUYE€Hb BBICOKUM pa3pelicHHEM OYeHb
CIIO)KHBIM. B cBsizu ¢ atuM, popmupoBanue uzodpaxenusi PCA Ha 60pTy KOCMHUUYECKOTO KOPaOIs MOXKET
OBITh OYEHB IMOJIE3HBIM, OCOOCHHO MOTOMY, uTO H300pakeHnss PCA MOryT OBITh CKaThl Jierde, 4YeM JaHHbIe
psaga PCA, To ectb KO3 (UIIMEHT C)KaTUS yBETUYMBAETCS NMPUMEPHO HA OIMH MOPsAOK. Takum oOpazom,
O0oproBoe ¢opmupoBanue m3ooOpaxxeHnit PCA Takke MOXET IMO3BOJIMTH MoiydaTh u3zobpaxkenus PCA c
OUEHb BBICOKUM pa3pelIeHHEM JaXke B PAMKaX MEKIUIAHETHBIX MUCCHUH.

KoHcTpyKIns MUKpOCUCTEMBI J1s1 60pToBOH 00paboTkn PCA, BKutrogaromias B ce0s JIa3epHBIN U0 C
MIPSAMOI MOIYJIAIINEH W3MydeHHS ¢ JTUHON BoiHBI 0,85 MKkM, MuKpocxemMy GaAs ¢ IIIOMAIs0 3aHIMacMOn
IIOMIA/H OKOIO 4 CM°, BHIIOIHSIOIIYIO CKATHE B AHAINA30HE, 4 TAKKE MACCHB MATPHI[ ABYMEPHOTO IpHOOpa
¢ 3apsmoBoii cBsa3pio (I13C), kKoTOpBIE HEeceT M3 CKAaTHS IO a3WMyTy, NpencraBieH B pabore [3].
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Kondurypammst mpomeccopa PCA mokazana Ha pucyHke 2. JlasepHbI Jyd, TOCie pacIIMpeHUs U
KOJUTUMAIIMK JByMsI PEIIETKAMU C HEIMHEHHBIMH MPOMUISIMH, OTKIOHSICTCS aKyCTOONTHYECKOU SUCHKOMN
Bparra. Oto B3anMmopeiicTBue reHepupyeT AudparupoBaHHBIA U HenupparupoBaHHblii mydok. [locnenHuit
¢unpTpyercs ¢upTpyomei

peleTko, B TO BpeMa Kak N3C-maTpuya

IudparupoBaHHbIHN ITy4OK ? -

COCIUHACTCA B MaTpuny Mepepaaowwan macka - ‘

ITOJIOCKOBBIX BOJIHOBOJIOB c > . " Buisog,
H T4 H

MTOMOIIBIO MaTpPHLBI JIUH3 Maccus nuns Opewena | >§ \\

Openenss.  DyHKIMS — PELIETKH /)\ t g

COCTOMT B TOM, YTOOBI OT/ENHTH e . \ : 7.

NaJaromui ayd, KOTOPBIX
HamnpasieH k matpuie [13C uepes
MAacKy Nepeaayuu, pacrooKEHHYIO
B HETIOCPEICTBEHHOM OJIM30CTH.

JlazepHbIil quon mMonynupy-

eTcs TeperaBaeMoil  mocienoBa-

TEBHOCTBIO UMIIYIBCOB, M MOMY- . \ é\ npeotpasneatens

YeHHBIE PaTUOJOKAIIMOHHBIE CHT- O Gahsopionac

HaJIbI OTPaXKAIOTCs OT aKyCTOOIITH- W piGans ] AlGans soReveol

geckoro mpeoOpaszosatens. Jlyd,

nuparupoBaHHBIN SUEHKOU Pucynok. 2. Kongueypayus npoyeccopa PCA 6 pabome [3]
Bporra, mMeer mpocTpaHCTBEHHO-

BPEMEHHYIO MOJYJISINIO, TPOTMOPIHOHAIBFHYIO MPOU3BEICHUIO MEXIY MepeIaHHOM MOCIIeI0BaTEIbHOCTBIO
UMIIYJIbCOB W 3aJEp’KaHHBIM DPaJUOJIOKAIIMOHHBIM 3XOM. MHTerpupys 3TO NpPOM3BEACHHE, IMONy4aeTcs
KOppeJsiMA [BYX CHIHAJOB M, TaKMM 0Opa3oM, BBINOJHSETCS C)KaTHE Iuana3oHa. Takas HMHTerpanus
OCYIIECTBIsIETCS ¢ moMoITsi0 MaTpuils! [13C.

3akao4eHue.

OcHoBHOE cOOOILIEHHE 3TOW PabOTHl 3aKIIOYaeTCs B TOM, YTO HEAAaBHO ObUI pa3pabOTaH HOBBIN
MIPOTOTHUIT ONTOAIEKTPOHHOT0 OopToBOTO Tporieccopa PCA [4, 5]. OH mo3BoJiseT OBICTPO FeHEPUPOBAThH (3a
HECKOJIbKO CeKyHJ) usoOpaxkennss PCA ¢ BBICOKMM pa3pelieHHeM TIPH OTHOCHTEIHFHO HHU3KOM
sHepronoTpebienuu (17 Bt). YcrpoiicTBo, mokasaHHOE
Ha PpHCyHKE 3, BKJIIOYAaeT Ja3epHBId JUOJ, JBa
MPOCTPAHCTBEHHBIX ~ Moayisitopa cera (IIMC) ¢
BBICOKMM pazpemeHuem (1920 x 1080 mnwmkceneit),
HECKOJIbKO JIMH3 M JIOTOJIHUTEIbHYIO METaNIOOKCHIHYIO
nosynpoBogHukoBylo kamepy (KMOII) ¢ Beicokum
paspemienuem. I[IMC  KOAMpYIOT  CIIOKHBIE HEOO-
paborannsle qanHele PCA no ammuryne u ¢ase, JTUH3BI
BBHITIOJIHSIOT Ckatue JlambHOCTH / a3uMyTa, M, HaKOHeIl,
kamepa KMOII 3axBateiBaer wu3o0paxkenune PCA.
Jannsie PCA, nonyuennsie Bo Bpemst Muccun Advanced
Synthetic Aperture Radar (APCA) [6], Obutn 0OpaboTaHs
B JIa0OpaTOpyH  TPOTOTHUIIOM  ONTOBJIEKTPOHHOI'O
npoueccopa PCA, neMOHCTpUpYsT BBICOKOE KayeCTBO

/ MonocHan
/ BONIHOBOfHaA
peuweTka

OunbTpyowan

S % peleTka
/ _~~ AKyCTOONTHUECKMiA

. Pucynox 3. Ilpomomun paboue2o onmosnieKmpoH-
CTeHEPUPOBAHHBIX N300paKeHUH ¢ 00BEMOM IMpoIrieccopa Ho20 Gopmoeozo npoyeccopa PCA [5]

oxoio 17 000 cm®.
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Opto-electronic SAR processors
Mukhamediyev 1.Z.

The article presents the results of research into the possibilities of using an EE processor in the form of
a hybrid microcircuit (micromodule) for processing a trajectory signal (echo signal) of PCA. The possibility
of using the described imaging system as a second cascade (in azimuth) is shown. This processor performs
multi-channel correlation analysis of the set of reflected pulses. The initial use of OE processors for
processing PCA signals was suggested by D. Psaltis, USA. The work defines the requirements for the hybrid
component created by prototyping the main nodes.

AHaJaun3 BO3MOKHOCTeH npuMeHeHus1 puiabTpa Max:KBHKA AJI51 CHCTEMbI
OpPHEHTAMI MAJIOT0 KOCMHUYECKOro anmnapara

= bazupzaoe C.C., Hckenoepos H.A.

Hayuonanvnas Axademus Asuayuu
nauka-2020@list.ru

Marisie CIYTHHKH CYIIECTBYIOT YKe OoJiee TIOIyBeKa, HO HHTEpeC K 9TOH 00IacTH ceidvac pacTeT Kak
Hukoraa. Hambosee pacripoctpaHeHHbIM U3 HUX siBisiercs cranpapt CubeSat. Tlo cocTosiHuio Ha cepennHy
2018 roma Obw0 3amymeHo 875 cytHukoB ctannapta CubeSat [1,2,7].

[lockonpky HeOONBIIME CIOYTHUKA TpeOyIOT OYEeHb BBICOKMX YPOBHEH WHTErpallud |
MUHHATIOpU3AUK Ui o0ecriedeHns: oOpaboTKH JaHHBIX, CBS3H, OIPENCNICHHsS W KOHTPOJIS OpPHEHTAIIWH,
MOJIE3HOM HAarpy3ku M JAPYIHX I[OJCHCTEM B HEOONbIIMX 00beMax, B CHYTHHKAax TakKOro Kiacca
ucnonb3yiores MEMS texnonorun. MEMS (Micro-Electro-Mechanical-Systems - mukpoMexaHudeckue
ANIEKTPOHHBIC CUCTEMbI) — OYCHb MAJICHbKUE CHCTEMbI WIIM YCTPOWCTBA, COCTOSIIINE U3 MUKPOKOMIIOHEHTOB
pazmepom ot 0,001 mo 0,1 Mmm. MEMS KOMITOHEHTBI, TPUMEHSIOTCS B HEOONBIINX CITyTHUKAX KaK M3-32 UX
BBICOKOW IPOU3BOANUTENLHOCTH, TaK U U3-32 MAJIOW MacChl 1 3KOHOMHH YHEPTUH.

CucreMa OpHEHTAIINH SBIISIETCS OCHOBHOM M HEOTHEMIIEMOM YacThIO JIF0OOOT0 CIIyTHHKA. JTa CUCTEMA,
cocrosias W3 JAaTYUKOB W UCIOJIHUTEIHHOTO OpraHa, INpeAHa3HaueHa JUIs YIPaBICHHUS YTIOBBIM
MOJIOKEHUEM ciyTHUKA. CrucTreMa OpueHTaluu — 3TO nojcucrema, B Koropoilt MEMS KOMIIOHEHTBI UTPaIOT
OOJIBINYIO POJIb KaK B CIIyTHHKaX ctaHgapTa Cubesat, Tak u B MaJibIX CIIyTHHKAX JIPYTHX KIACCOB.

TouHOE M3MepeHue OPUCHTAIIMH UTPAET BAXKHYIO POIIb U JIJISl 00ECIIEUeHHS €€ CYIIECTBYIOT HECKOJIBKO
METOAOB KOMIICHCAIMH OIHMOOK. TpaAnIMOHHBIM METOAOM SIBIISIETCS HCTIONb30BaHue GuinpTpa Kanmana.

JIMHAMHYECKYIO CHCTEMY MOYKHO ONHCATh CIEAYIOLIUM YpaBHEHUEM [3]:

Xie+1 = Frr1 Xk + Gre 1,6 Wk, 1)
rae Xy— BEKTOpP COCTOSHHMS IMHAMHYECKOW CHCTEMBI;, Fj iy — IEPEXOaHas MaTpHULa COCTOSHHS
CHUCTEMBI; W), — BEKTOD BO3MYILEHUS; Gy 41, — MaTpuLa Bo3MylleHus. CUrHaI Ha BBIXOAE M3MEPHTEIBHON
CHCTEMBI OITUCHIBAETCS BBIPAKEHUEM
Ziy1 = Higp1 X1 + Vi, 2)
rie Zj — BeKTOp u3MepeHus; H, — Marpuia nu3MepeHus; vy — BEKTOp OmnOKM u3Mepenns. Cunraercs,
YTO BO3MYIIAIOIIAS TOCIEJ0BATEILHOCTh Wy SIBJISIETCS TayCCOBCKOM O€Noil IMoCIeI0BaTeNbHOCTRIO C
HYJIEBBIM CPETHUM
) ) M [wy ] =0 3)
U KOPPEJALMOHHON MaTpULei
M[wwi | = Qi (4)
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[MocnenoBaTensHOCTh OIMMOOK HW3MEPEHHS V), IPEACTABISAECT CO00M TayCCOBCKYI0 Oenyro Tmocie-
JIOBaTENLHOCTD, JIJISI KOTOPOit

M[v,]=0 (5)
u
T _
M[vjvk] = Rk(gjk' (6)
CityuaifHbIe TIPOLIECCHl W, U Vj HE3aBHCHMbI, TAK UTO
T _
M[ijk] =0 (7
OnTuMaibHas TeKymas oleHka ¢puibtpa KanmMana OmuchIBacTCs COOTHOMICHHEM
Xirrir1 = Frerre Xk + Kiev1(Zierr — Hir1 Frer 11Xk ), (8)
rie Xo,0 = 0, Ky41 — MaTpuua nepenaun Gpuibrpa. Matpuia K, ;1 OTpe/ienseTcs COOTHOMEHUAMH
_ T T -1
K41 = Pk+1,ka+1[Hk+1Pk+1,ka+1 + Rk+1] ) 9)
_ T T
Pryik = Fra1icPreiFrriie + Grr1kQuGicrk, (10)
Pis1+1 = [E — Kis1Hi11 Pt o0 (11)
rne E — emuumunas Matpuia, Pyiqyx — ampHOpHAS KOPPEIALHOHHAS MATPULA OLIMOOK

OLICHUBAHHUA, Py 11 41 — aNIOCTEPHOPHAs KOPPEIALMOHHAS MAaTPHIA OIKMOOK OLICHUBAHUS.
CrpykrypHas cxema ¢unbtpa Kanmmana npusenena ua pucyske 1 [3].

Vk+1

Xkblkol

Z)lbl
Hyy Ky

X
e Hll'l
Fyays ‘J

Puc. 1. Cmpyxmypuas cxema ¢unompa Kaimana

— Grivn

Hcnonb3oBanne Bo MHOTUX 3afadax ¢uiubTpa KanmaHa, B TOM 4mciIe M B MaJblX KOCMHYECKHX
amnmaparax, CBHIETEIbCTBYET O €ro TO4YHOCTH U 3(PpdexruBHOCTH. ONHAKO HMEIOTCS M MHOXKECTBO
HelocTaTkoB 3Toro  ¢uibrpa. K HemoctatkaM MOKHO —OTHECTH: IpoOjeMa 3aJaHusl HavaJbHBIX
OpHOIIIDKEHHI TapaMeTpOB OPUEHTALMH; TpodIieMa JIMHeapu3aliu; mpobiaeMa HacTpoiiku [4,5].

Ha ocHoBe ananu3a B JaHHOW paboTe, B KayecTBE AATYUKOB CHCTEMbI OPUEHTAIMH, ObUIN BHIOpAHbI
aKceNepoMeTp, THPOCKOI K MarHUTOMETD.

WuTterpanust ommOOK M3MEPEHUs] TMPOCKOMA IMPHBOIUT K IMOSIBICHHIO OIMMOOK IPH BBIYUCICHUN
opuenTanuu. [ToaTroMy abconoTHOE U3MEpEHHE OPHEHTALIMH HEBO3MOKHO 00€CIIEUNTh TOJIBKO THPOCKOTIOM.
AKcenepoMeTp M MarHUTOMETp, M3MEpsisi TPaBUTALIMOHHBIE M MAarHUTHBIE TOJS 3eMJIM, COOTBETCTBEHHO
MOTYT ONpeNeNsaTh a0COMIOTHOE 3HAUYCHHWE OpPHEHTAlMu B mpocTpaHcTBe. OHAKO, UMEETCs] BEPOSTHOCTD
MOJBEPraThCs K BO3JACHCTBUIO BHICOKUX YPOBHEH IITyMOB; HAlIpUMEP YCKOPEHUE U3-3a ABHKEHUS PUBEIET K
C/IBUTY KOHTPOJUPYEMOTO HANPaBICHHS CHIIBI TSKECTH.

3amada QuUIbTpa OPUEHTAIIMM COCTOUT B BBIYHMCICHWUHW CIMHOW OIIEHKH OPHUEHTAIMH TOJIY4YEeHHOMN
IyTEM U3MEPEHUH aKCeIepoOMETPA, TUPOCKOIIA U MAaTHUTOMETPA.

OnHUM U3 ONTHMAIBHBIX METOJIOB OIPENeNICHUs OPUEHTAlUH Ha CETOJHSIIHMK JIeHb, Ha OCHOBE
BBHIIIETIPUBE/ICHHBIX JIATYUKOB siBiseTcsl (GuibTp MajpkBrka, KOTOpbIH Obul paszpaboran CebacThsiHOM
MamxsrukoM. OuitbTp 00pabaTeIBaeT JaHHbIC, TIOCTYIAONIHE C IATYUKOB, U YCTPAHSET MPOOIIEMbI TOYHOCTH
W HaCTPOMKH mapaMeTpoB (pUILTPOB, OCHOBaHHBIX Ha moaxonax Kaimana. @UiabTp HCMOIB3yeT KBATEPHUOH
JUISl TIPE/ICTaBICHUS OPHEHTALWHU, YTOOBI ONMHUCATh MOJOKEHHE B MPOCTPAHCTBE B TPEX M3MEPEHUSX M HE
COJICP>KUT MPOOIIEM, CBSI3aHHBIX C OIIMCAHHUEM ITOJIOKEHHUs yriiaMu Diepa (CKIIaJIbIBAHUE PAMOK).
KBarepHHOH OpHEHTalMM §p IyT€M 4YHCIEHHOIO HMHTEIPUPOBAaHUS pPACUETHOH CKOPOCTH W3MEHEHUS

OPHEHTAIINH (o OTIPEICISACTCS CICTYIOIINM 00pa3oM:
dot = qut — Blet (12)
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rAe {, — CKOPOCTh U3MEHEHUS OpPUEHTALIUU
1

ot = 2q001 Q Se,ts (13)
TOE Sgpr = [0 Wy Wy wz], — KOMIIOHEHTHI BEKTOpa YTJIIOBOH CKOPOCTH, M3MEPEHHBIE NATYNKAMU YTIOBBIX
CKOpOCTel. f — Bce OMMOKM M3MEPEHHWH HYyJs THPOCKOMA, BBIPAXKCHHBIC KaK BEJIMYMHA IMPOU3BOIHOTO
KBaTEPHHUOHA, (¢ BBIUMCIACTCS HAa OCHOBAaHWM WM3MEPEHHH  akcelepoMeTpa W MarHUTOMETpa;
S —CKOMIICHCUPOBaHHbIE M3MEpPEHUs rupockona; Ef - KOHTponupyemMoe HanpaBjIeHHEe MAarHUTHOTO IOJIS
3eMIIM B 3€MHBIX KOOpAMHATaxX; Ef — OTHOCUTENBEHOE HANPaBJIEHHE MArHUTHOTO MOJIs 3eMIIH; { — CKOPOCTb
CXOIUMOCTH ISl YAAJICHHS OITHOOK H3MEPEHHS THPOCKOITA.

WMHHOBalMOHHBIEC acCMEeKThl 3TOTO (PHIbTpa BKJIIOYAIOT B Ce0S: J[Ba PEryIHPYEMBIX Iapamerpa
OTIpeIEIIAEMBIX HA0FOTaeMBIMI XapaKTEPUCTHKAMH CUCTEMBI;, aHATNTHICCKHE BEIYHMCIICHUS W ONTTUMU3AIIHS
METOJIOM TPaJUEHTHOTO CITyCKa, YTO MOBBIIIAET TOYHOCTH MPH MAJBIX YaCTOTaX MUCKpeTH3anuu ( Hampumep
10 I'm); KOMIIGHCAIMsI MAarHUTHBIX WCKAQKCHWH M KOMIICHCAIMS CMEIICHUS HyJsl THPOCKONA B PEKUME
pPCANILHOTO BPEMCHH, JCUICBU3HA BBIYHUCICHHI; TP KaXKIOM OOHOBIICHUHU (uibrpa 277 apupMETHUSCKUX
oreparwii [6].

CrpykTypHas cxema GpuibTpa MaKBuKa MpecTaBicHa Ha puc.2.

Maruuromerp
Axkcenepomerp

T'upockon

Puc.2. Cmpykmypnas cxema ¢unompa Maoiceuka ¢ MazHUmMoMempom, KI0UAOWUN KOMINEHCAYUIO
MazHUmMHOo20 uckaxcenus (oaox 1) u xomnencayuio opetigha eupockona (6710k 2).

[Ipu cpaBHEHUM TOYHOCTH C (UIBTPOM, HA OCHOBE MeToja Kanmana, ObLIM TONYYEHBI CIIETYIOINe
pe3yJIbTaThl, KOTOPBIC MOKA3bIBAIOT UTO, (DUIIBTP HA OCHOBE MeTO1a Ma/PKBHUKA JOCTUraeT YPOBHS TOYHOCTH,
MpeBbIIaIUi GUIbTp Ha ocHOBe MeTona Kammana: 0,6 rpajycoB CpeJIHEKBaJIpPaTUYHOE OTKIOHEHHE B
HEMOABUXHOM cOCTOsIHUM; (0,8 TpalyCOB CpEIHEKBAIPATUUHOE OTKIOHEHUE B OABUKHOM COCTOSIHUH [6].

3akJ/0ueHue U BbIBObI.

TexHomoruss MUKPO-00paOOTKH TO3BOJIMIIA TPOMO3IKHE DJICKTPOMEXaHUICCKUE NAaTIYNKU, HaIpUMep
TaKHe KakK, akCeJIepOMETPhI, 3aMEHHUTh Ha IATYMKHU C MAJIOK Maccoil 1 MajibiM 00beMoM. Texnonorun MEMS
BCE Yallle HCIONB3YIOTCS B KOCMOCE, peryisipHO Jjeras B crnyTHHKax cranmapra Cubesat u B apyrux
HeOonbmX cnyTHHKax. Vcmonb3oBanne MEMS KOMIIOHEHTOB B MalbIX CIHYTHHKAaX BO MHOTHX CITy4asx
COCpPEIOTOYCHO Ha WX HWCIIOJIb30BAHUU B IOJCHCTEME OMPEACIICHHS] OPUECHTAMUA. B KadecTBe MaTYMKOB
CUCTEMBI OpPHEHTAIIMH PACCMATPUBAIOTCS aKCeIepOMETp, TUPOCKON W MarHUTOMeTp, Ha ocHoBe MEMS-
TEXHOJIOTHHH.

st pemenust mpo6IeMbl KOMIICHCAITMH OIMMOOK TpeajiaraeTcsl MCIoiab30BaTh PribTp MajpkBuKa.
Jrot GuibTp B oTiimume oT ¢uibTpa Kanmana mpoct B peanu3alyi ¥ B HACTpoiike. BenencTeue HU3KOH
BBIYHCIUTEIHLHON HAarpy3KH U CIIOCOOHOCTH PadoTaTh MPU HU3KUX YACTOTaX JAUCKPETHU3AIUH OTKPHIBAIOTCS
BO3MOXKHOCTH HCIOJIb30BaHUA (QUIBTPAa B PEXKUME pealibHOro BpeMeHH. CHCTEMBI C OTrpaHHYCHHOH
MOIIIHOCTBIO M BBIYUCIUTEIBHBIMU CpPEACTBAMHU, K KOTOPHIM OTHOCSITCS CHUCTEMBI OPHEHTALIMU MaJbIX
CIIyTHUKOB, OCOOEHHO MOJXOAT AJIs1 (GMIIBTPAIMH C TIOMOIIBIO JAHHOTO (PIUIBTPA.
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The analysis of the possibilities application of the Madgwick filter for
attitude determination system of a small spacecraft
Bagirzade S.S., Iskenderov |.A.

The characteristics of the Madgwick filter are discussed and possibilities and perspectives of using
such filter in the control system of a small spacecraft are analyzed. Structural scheme filtered the data of
attitude determination system of small spacecraft is reviewed in which is obtained data from three different
sensors and is filtered by using Madgwick filter. Based on the analysis and comparison, aspects of relatively
simple implementation and some advantages compared with the traditional Kalman filter are given.

Ballistik siiratol¢onlor

Abbasov V.A., Qarayev Q.1.
Milli Aviasiya Akademiyast
vusal9820@gmail.com

~
-

Mogalods, havaya atilmig cismin baglangic siiratinin Olgiilmasi tsullar1 tohlil edilmis, ballistik
Olgmoalarda tothig olunan siiratélgonlorin {istiin vo ¢atigmayan cohatlori, optik siiratélgands Xatalarin
manbalori qeyd olunmusdur. Gostorilmisdir ki, miiasir siirotélgon qurgularda mikroprosessor texnikasindan
vo totbigi programlardan istifado edildiyini nazoro alarag sxemotexniki, konstruktiv, elaca do algoritmik
tadbirlor gormokls Xatalart shomiyyatli doracads azaltmaq miimkiindiir.

Giris. Havaya atilmis cismin baslangic siirati ballistika elminds boyiik ohomiyyste malik fiziki
komiyyotdir. Baslangic siiratin 6l¢iilmasindon bir sira ucan obyektlorin istehsali vo totbiqi sahasindo genis
istifada olunur. Noviindon asili olaraq bu obyektlorin baslangic siiratlorinin Glgiilmasinin bir ne¢a iisul va
qurgulart mévcuddur. Bunlari, kontaktl vo kontaktsiz olmagqla iki qrupa bolmak olar. Har iki qrupa aid olan
stiratlgonlori do 6z ndvbesinds iki qrupa bolmok olar: sabit 6lgii bazali vo digar siiratdlgonlar. Sonuncu iki
grupa aid olan kontaktsiz siiratdlgonlor daha genis yayilmigdir [1].

Isin mogsadi, siiretin dl¢iilmosinin miixtalif fiziki proseslora osaslanan iisullarmi tohlil edorak, onlarin
iistiin vo ¢atigmayan cohatlorini miiayyanlagdirmakdon ibaratdir.

Ballistik raqqash iisul. Bu iisul, cisimlorin toqqusmalari zamani1 onlardan togkil olunmus sistemin
yekun impulsunun saxlanilmasi ganununa asaslanir [2].

Horokat edon giills, asqiya barkidilmis nisbaton agir kiitlali harokatsiz roggasa dayarak, onun ragsi
harakatina sabab olur. Giillanin va raqqasin kiitlslorini, eloco do roqqasin agirliq markazinin maksimum
galxma hiindiirliytini bilarak, toqqusma aninda giillonin siiratini hesablamaq miimkiindiir.

Bu tsulun istiin cohoti, zamanin olglilmasi {igiin yiiksok doaqiglikli cihazin — xronografin tolob
olunmamasidir. Usulun gatigmayan cohoti — bdyiik 6lgiilii artilleriya mormilorinin siiratini belo sistem ilo
6lgmoak magsadauygun deyil.
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Mexaniki xronograf. Mexaniki xronoqrafin konstruksiyasi, firlanan oxda borkidilmis nazik
materialdan hazirlanmis iki diskdon ibarotdir. Oxa paralel harokat edan giillo avvalca birinci, sonra ikinci
diski desir. Giillonin disklar arasindan ke¢mo miiddati birinci vo ikinci diskin desilma yerlorinin bir-birino
nozaron dénmsa bucagina géra miioyyan edilir. Donmo bucagini 6lgmokla, disklarin molum firlanma siirating
Vo aralarindaki mosafoya goro giillonin ugus siirati hesablanir. Giillonin siiratinin 6lgtilmasi doagigliyi
disklorin firlanma siiratine diiz miitonasibdir [2].

Belo 6lgmo sisteminin asagidaki c¢atigmazliglart vardir: disklorin barabarsiiratli firlanmasina yiisok
toloblar gqoyulur (stirati sabitlogdirmo qurgusuna ehtiyac var), giillo doyands vo desilmo prosesinds disklarin
deformasiyasi naticasinda sistemdo dinamik tasire gora olava Xatalar yaranir, birinci diskin degilmosi zamani
giillonin siirati azalir, bdyiik miqdarda sorfiyyat materiallar1 vo tokrar 6lgmalors hazirliq ii¢iin xeyli vaxt tolab
olunur, istismari1 narahatdir.

Akustik iisul. Akustik iisul, lulonin agzinda partlayisdan yaranan ve zorbo naticesinds hadofdon oks
olunan saslorin mikrofon vasitasi ilo qeyd olunaraq giillonin ugus miiddstinin toyin olunmasina, sonra malum
masafoni ugma miiddstine gora giillonin siiratinin hesablanmasina asaslanir.

Mikrofonun yerlogsmo yerina gora akustik tisulda iki hal ola bilor. Mikrofon, birinci halda, liilonin agiz
hissasine yaxin yerdo, ikinci halda, barabar mosafalords olmagla liilonin agz1 ilo hodof arasinda yerlosdirilir.

Birinci halda, lilonin agzinda yaranan partlayisdan va ya silahin toapmesindon qorumagq iigiin mikrofon,
liilladon bir nego santimetr konarda vo ya bir az arxa torafds yerlosdirilir [3].

Morminin ugus miiddati (ty,mi), lillonin agzinda partlayisdan yaranan vo hadafdon oks olunan saslor
arasinda geyd edilon imumi miiddotdon (ty,.m) Sasin gayitma miiddatini (ts,s) cixmagla miioyyan edilir:

tm;;rmi = tiimumi - tsss (1)
Marminin u¢us miiddati miiayyan oldundugdan sonra, onun orta siirati asagidaki diisturla toyin olunur:
Vmarmi = d/tmarmi (2)

Bu iisulda on boyiik xota monboyi, aciq miihitdo sesin siiratindoki geyri-miisyyanlikdir. Normal
atmosfer tozyigindo temperaturdan asili olaraq sasin siirotinin hesablanmasi diisturuna diizolis etmok
lazimdir.

Ikinci halda, lilonin agzindan vo hodofdon mikrofona godor sasin yayilma miiddatlori borabar olur.
Belalikla, ugus miiddati, lillonin agzindaki partlayis vo hadofin vurulmasi anlart arasinda qeyd edilon zamana
barabar olur.

Akustik tisulda giillonin, havanin miigavimati Sababindon liilodon ¢ixma siiratindon az olan orta siirati
Olgilir. Kiiylorin saSo qarigmasi, qurgunun daim koklanmasina ehtiyacin olmasi bu iisulun catismayan
cohotidir. Iso hazirlginin vo neticalorin olds edilmasinin qisa miiddatds yerino yetirilmosi iisulun iistiin
cahatidir.

Dopler effekti asasinda siirat 6lcan cihaz. Dopler effektindoan istifado etmaklo, stialandirilan va oks
olunaraq gayidan signallarin tezliklarinin forginoe gora obyektin siiratinin 6l¢iilmasi malumdur. 10 vo 35 GHs
tezlikli radiodiapazonda islayan yiiksok doqiqlikli Dopler radarlarinda masafanin izlonilmasi, giillanin va
marminin tipindan vo kalibrindon asili olaraq liilonin agzindan bir ne¢o santimetrdon baglayaraq 15 km-o
gador ¢ata bilar. [4, 5]

Boyiik (155 mm) vo kigik kalibrli (1 mm) mormilarin harakat parametrlorini tohlil edan, bu zaman
moarminin harokat baslangicindan (liilladen ¢ixan andan) ugus parametrlarini izlayan radarlar sistemi istehsal
edilir. Sistem Otiirticii vo gobuledici antenalardan, verilonlorin toplanmasi vo tohlili blokundan, giillonin
(marminin) siiratini 6lgmak {iglin proqram tominatindan ibaratdir. Biitiin 6l¢ii sistemi molumatlarin y1gim va
emali ligiin eyni bloka malikdir. Bu da vahid program vo aparat tominati ilo miixtalif masalalora hesablanmis
sensorlar yigimindan istifads etmays imkan verir.

Onlarn iistlin cohatlori, rahat program tominatinin va birinci atese gors avtomatik kokloma imkaninin
olmasidir. Istifadoci, liilonin agzinda vo ya miioyyen ndqtolords siirstin giymotini avtomatik olaraq olds edir.
Casismamazliqlarindan biri bu cihazlarin oldugca bahali olmalaridir.

Induktiv siiratolcan. Induktiv siiratélgonin is prinsipi, morminin ugub kegmosinin sensorlari olan 6lgii
dolaglarmmin induktivliyinin doyismoesino osaslamr. Icindon morminin ucub kegmosi zamani, Verici
generatorun rags konturuna qosulmus dolagin induktivliyi, naticods generatorun hasil etdiyi ragslarin tezliyi
doyisir. Tezliyinin doyismasi, tezlik diskriminatoru vo impuls formalagdiricist vasitasi ilo taymerin
gosulmasina vo dayanmasina xidmat edon impuls signalia ¢evrilir [1].

Induktiv siirat 6lgon cihazlar optik siiratélgon cihazlardan forqli olaraq yiiksok istismar parametrlori ilo
xarakterizo olunur, lakin boylik 6l¢ii xotalarina malikdir, elaco do elektromagnit vo mexaniki maneslara
(titroyislar, zarbalor vo s.) hassasdir. Bu cihazlar vasitasi ilo iri kalibrli marmilarin siiratini yaxin moasafodan
6lgmok oldugca tohlikslidir.
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Induksiyah siiratolcon. induksiyali siirot 6lgonlor do sabit 6l¢ii bazasinda zaman intervalimi 6lgmoklo
stirati toyin edir, lakin siirat sensorlarmin konstruksiyasi, eloca da is prinsipine goro diger kontaktsiz siirat
6lgonlordon farglonirlor.

Induksiyali 6lgii cihazlari magnit vo elektromagnit tipli olmagla iki yero boliiniir. Magnit &lgii
cihazinda, sabit magnitdon vo dolagdan toskil olunmus maxsusi magnit sahasina malik sensordan istifado
edilir. Marmi sensor dolagmin i¢indon ugub kegorok, sensorun magnit sahasinin soklini doyisir, bu da
dolagda elektrik harokat qiivvesinin (EHQ) yaranmasina sobab olur. Elektromagnit 6l¢ii cihazinda
magnitlonmo elektrik corayani ilo yaradilir vo marmi magqnit halganin i¢indon ugub kegir.

Optik vo induktiv tisulla muqayisads siiratin induksiyali 6l¢ii cihazlarinin asas iistiin cohati sensor
signallarmin ¢ixig saviyyalorinin 1-10 V-a ¢atmasidir. Bu, miiqayiso signalimin soviyays gora seg¢ilmasina
ohomiyyatli doracads tasir edir va yiiksok soviyyali xarici maneslor soraitinds cihazin iglomasina imkan verir.
Bundan basqa, atos vo marminin ugusu zamani miisahido olunan burulganli cobhalor 6lgmalarin dagigliyine
monfi tasir gostormir.

Induksiya siirot &lgon cihazlarin osas catigmayan cohati signalin almnmasi prinsipidir: siirot sensorunun
¢ix1s sigqnali bir baga morminin siiratine diiz miitonasibdir. Buna gora do zoif siiratlorin 6l¢iilmasinds totbiq
edilmir.

Optik siirat 6lcon cihaz. Optik iisulla siiratdlgon cihazlarda baza mosafosinds optik miistovilari
(ekranlar1) formalasdirmaq iiclin lazer vo ya isiq diodundan istifads edilir. Optik miistovi, isiqdiodlu
stiratdlgonlordo diiz xott tizro qurasdirilmig isiqdiodlart (siialandirici) vo fotodiodlar (siia gobuledicisi)
vasitasi ils, lazerli siirat6l¢onlords lazer stialarinin dofalarlo oks olunmasindan istifads etmoklo yaradilir.

Optik miistavidon kegan marmi, tatbiq olunan optik cihazin néviinden asili olaraq, ya fotogoabulediciya
diison isiqdiodunun isiq aximini zoifladir, ya da lazer siiasin1 bloklayir. Isigin intensivliyinin azalmas1 vo ya
lazer stiasin1 bloklanmasi elektron qurgunun ¢ixisinda taymerin igo dilsmosine va ya dayanmasina sobob olan
signal yaradir.

Yiiksok mohsuldarhigi, iso tez hazir olmasi, sorfiyyat materiallarina ehtiyacin olamamasi va siiratin
genis diapazonunda Slgmoalor aparilmasinin miimkiinliiyii optik siiratdlgon cihazlarin istiin cohatloridir.
Miixtolif 6lgmo xotasina malik bozi optik siiratélganlorin konstruksiyasi, bu cihazlarinin 6l¢ii bazalarinin
handoasi ortalarini bir miistovide birlosdirmoya, belalikls, etalon cihazdan istifads etmokls istehsal olunan
cihazi kalibrlomays imkan verir.

Optik siiratolgonlorin asagidaki catigmamazliglart vardir. Barit qazlarinin marmidon avval optik siialar
kasmasi Vo bu zaman isigin intensivliyinin azalmasi, eloCo do ates aninda isti hava-qaz garigiginin tasirindan
yaranan infra qumizi vo diger isiq stalarmin fotogabuledicilora diismosi 6lgmolarin naticalarine tasir
gostarir. Gostarilon saboblordon taymerin yanlis iso diismasi naticasinds, xiisusi ilo, boyiik 6l¢iilic marmilarin
stiratinin dl¢iilmasinda shamiyyatli daracods Xotalar yaranir.

Miiasir stiratdlgon qurgularda mikroprosessor texnikasindan vo totbigi programlardan istifado
edildiyini nozoro alaraq sxemotexniki, konstruktiv, eloco do alqoritmik todbirlor gérmoklo Xotalar
ohomiyyatli doracads azaltmaq miimkiindiir.

Oddabiyyat

1. ITerpenko E.C. Hexoropble TeXHHUECKHE OCOOCHHOCTH WCIIOJIB30BaHHsI 000pPYJOBaHUS JJISi U3MEPEHUS
ckopoctu mysu / CriernansHas Texauka, 2003, 1, http://wwwe.tairis.ru/publications /1453,

2. I3mepeHne CKOpOCTH IyJIH,

http://www.odinostrov.ru/hunting/stoti-ob-ohote/izmerenie-skorosti-puli/

2. Acoustic methods for measuring bullet velocity,

https://arxiv.org/ftp/arxiv/papers/0812/0812.4752.pdf

4. B.B. Hansoukas, B.B. Tumodees, 1.E. Kubskos, AHanu3 cpeacTB U3MepeHHs1 CKOPOCTH BbUIETa CHapsga
Ooenpuriaca npu BeicTpene // [Ton3yHosckuit anbmanax Ned, 2018, c. 184-187.

5. BoicokoTOYHBIH o1uiepoBekuit pagap. — Kommanus BJIM Cunepsku, http://blms.ru/doplerovskiy-radar.

Ballistic velocity meters
Garayev G.1., Abbasov V.A.

In article was analyzed methods for measuring the velocity of a body thrown into the air, was noted
the advantages and disadvantages of velocity meters used in ballistic measurements, and indicated the
sources of errors in the optical velocity meter. It was shown that through the use of methods on the base
microprocessors and applications in modern velocity meters, errors can be reduced by adopting schematic,
structural, and algorithmic measures.
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Hava gamilarinin enmaya yaxinlasma zonasinda risk amillarinin
azaldilmast ii¢iin prosedurlarin islanmasi

Ganciyeva 9.Y., Muxtarov P.S., Abdullayev X.1.
Milli Aviasiya Akademiyast
afsanaganjiyeva@mail.ru

Heydor Oliyev Beynoalxalg Aeroportunda enmays daxil olma sahasinda garsiligli harokatds olan hava
gomilarinin “Merge Point” névli enmaya daxil olma sxeminds hava gamilari arasinda potensial miinaqisali
vaziyyatlorin holli ti¢lin miimkiin variantlar nozardon kegirilmisdir. Yarana bilocok risklorin vo potensial
miinaqigali vaziyyatlorin garsisinin alinmasi tigiin “Merge Point” sxemindos paralel siralama qovslori, ugub-
golma zamani hava gomilari arasindaki intervallar, uguslarin yiiksak intensivliyi halinda siralamanin diizgiin
toyin edilmo iisullar1 verilmisdir.

Giris. Heydor Oliyev Beynolxalq Aeroportunda enmaya daxil olma sxeminds (sokil 1) marsrut tizra
hava gomilari arasinda potensial miinaqisali voziyyatlorin hesablanma metodikasina baxag. Hava gomilarinin
mokan-zaman trayektoriyasinin sadalogdirilmasi {iglin enmays daxil olma sahasinds qarsiligl horokatdo olan
hava gomilarinin enmays daxil olma sxemindo qovso girisin (“Merge Point”) [1] miimkiin variantlarini
nozordon kegirok. Burada magsad yarana bilocak risklorin vo potensial miinaqisali voziyystlorin qarsisini
almaqdan ibaratdir.
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Sakil 1. Heydar Oliyev Beynalxalq Aeroportunda enmaya daxil olma sxemi (M: Merge Point, A, B:
birlagma nogtalari)

Havada horokati idaroetmo (HHIE) dispetceri hava gomisinin miivafiq sxem iizro enmoyo daxil olma
prosesinds ovvalcadan potensial miinagise yarada bilon nogtolor barads molumata malik olduguna goérs
vaziyyati tohlil edorkon uguslarin tohliikasizliyini risk altina alan amillori nazars alir. Bu amillora misal
olaraq asagidakilar1 gostora bilorik:

1. Ufiigi vo saquli miistovilords iki hava gomisi arasindaki minimal tohliikesizlik intervali pozula bilar.

2. RNAV (zona naviqasiyasi) saraitinds uygun ugus saviyyasi pozula bilor.

3. Uguslarin intensivliyi zamani qdvslardan birlosma noqtalarine gadar olan masafo comi 15 d.m (deniz
mili) oldugu iigiin iki hava gomisi arasindaki intervali yaratmaq miimkiin olmadigina géro HHIE
dispetgerlorinoe hava gomilarinin idars edilmoasinds problem yarana bilor.

RNAYV soraitinds uguslarin miivafiq saviyyays uygun tomin edilmasi tiglin istismarg1 dovlat tarafindsn
RNAYV sistemi ils tochiz edilmis hava gomilari bu sistemlori VOR/DME is prinsipins asaslanan enmaya
daxilolma zaman istifads edo bilorlor. Istonilon ugusun baslangicina qadar RNAV vasitalori iso hazir olmali,
pilot bu avadanligdan naviqasiya dagigliyinin optimal saviyyasini tomin edacok sokilds istifado etmoyi
bacarmali, Ugus sxeminin yerina Yyetirilmosi liclin nazords tutulan VOR/DME vasitalori islok vaziyyatda
olmalidir. Sistemin qurulmasi {igiin istifads edilon vasitalor kimi enmoys daxil olma sxeminin Xaritalorinds
VOR/DME istinad vasitesi rolunu oynayir. Toyin edilmis nozarat ndqtolorinin ugub-kegilmasi istinad
vasitasinin komayi ilo yoxlanilir.

VOR/DME asasinda zona naviqasiyasindan istifade edon enmayas daxil olma sxemlari VOR va onunla
sinxron isloyon DME avadanlhigindan ibarat tok istinad vasitasing osaslanir. istinad vasitolori Aeronavigasiya
Molumatlar: Toplusunda (AIP) [2] gostarilmisdir.
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Cihazlar {izra ugub-galmonin standart marsrutlar1 STAR RNP [3] meyarlarina vo ya RNAV-1n xtisusi
meyarlarina osaslana bilor [4]. Bu név xiisusi meyarlardan istifads edorkon ugub-galmonin biitiin
morhoalolorinin qorunub saxlanilmasi eyni prinsiplors osaslanir. Istisna toskil edon hallar iso FTT IAF-dan 46
km (25 d.m) vo bu noqtadon 1.9 km (1.0 d.m) uzaqda yerloson noqtadan 3.7 km (2.0 d.m) mosafods oldugu
hallardir.

Bir gayda olarag enmoys daxil olmanin son marholasi ugus enmo zolagi (UEZ) ilo alagalondirilir.
VOR/DME-ys ossaslanan RNAV-dan istifads edilon enmoyo daxil olma, geyri-dagig enmoys daxil olma
sxemlorini togkil edir. Enmoya daxil olmanin son marhalasinin asas hissasinds maneslor iizorindon minimal
tohliikasizlik hiindiirliiyii 75 m (246 ft) olur.

“Merge Point” prosedurundan istifads edorok axinlarin inteqrasiyasi haqqinda imumi molumat verilir
[2]. Osas foaliyyat metodu birlogsma noqtesine birbasa ("direct to") tolimati halinda oks alags ilo RNAV
marsrut vo vektoru kombinasiyasindan istifado etmokdon ibaratdir. Bir nego gozlonilmoz vaziyystdon
yayinmaq ti¢iin, mohdud zaman miiddati arzinds ardicil olaraq bir va ya bir negoa RNAV avadanligi ils tochiz
edilmig hava gomilorino radardan istifado etmok lazim galo bilar. Bu halda oks istigamats dogru qayitmaq
miuimkiindiir va iki moarhaladoa bas verir:

1. Aidiyyati olan toyyaralori horokot marsrutndaki siradan ¢ixarin vo homin siraya paralel olaraq

yola davam etdirin (yani, virtual daxili ardicilligdan (sequencer) istifads edin);

2. HG-ni avvalki marsrut sirasina geri qaytarmaq lazim olduqda iso birbasa ("direct to") amri verilir

Va yan esalonlagdirma tomin edilir.

Hal-hazirda buraxilmig yaxinlasma omoliyyatlar1 giindslik prosedurlar soklindo yerina yetirilir.
Birlogsmo noqtasi vaziyyatinds ikinci dovrays getmo, lazimi avadanliglarla tochiz edilmis vo edilmomis hava
gomisini galms axinina qaytarmaq adi hal hesab edilo bilor. Bundan basqa, amaliyyat, yanasma naviqasiyasi
ilo ikinci dovrayo gedisdon sonra yenidon istifads etmok ti¢iin sistem noqtalorini birlosdirmayi nozards tutur.
Bu halda nozars almaq lazimdir ki, nagliyyat axinmin galma prosedurunun yenidon basladilmasi zaruri
olacagq.

Masalanin halli

1. “Merge Point” sxemi paralel siralama (diiziilma) qovslorino malikdir:

e birinci qovs - 21.2 dm uzunlugunda vo M - “Merge Point” (A, B - birlosmo ndgosi) ilo 15 dm
mosafada olur. ROBKA, AMOKU, ABROL-dan uguslar BB612 noqtasinda gobul edilir. Ugus
hiindiirliiyii 8000 ft.

e ikinci qOvs - 25.2 dm uzunlugunda vo M - “Merge Point” (A, B - birlosma noqtasi) ilo 18 nm
mosafads olur. INSAN, ERLEV, NOVBA-dan uguslar BB611 noqtesinds gobul edilir. Ugus
hiindiirliiyi 7000 ft.

e giincii qovs - 27.5 dm uzunlugunda vo M - “Merge Point” (A, B - birlosma noqtasi) ilo 21 dm
mosafads olur. MOVSUM-dan uguslar BB630-da, KUPAT-dan uguslar iso BB626-da gobul
edilir. Ugus hiindiirliyii 6000 ft.

2. Ugub-golmo zamani hava gomilori ABROL noqtasindon BB612 ndqtasine ABROL-u FL160-dan
yiiksok olmamagla vo BB612 noqtasini 8000 ft-a gadar enarak kegmolidir.

3. Ugub-golma zamani hava gomilori AMOKU noqtasindon BB612 noqtasine AMOKU-nu FL200-don
yiiksak olmamagla va BB612 noqtasini 8000 ft-a godar enarak kegmolidir.

4. Ugub-golmo zamani hava gomilori ROBKA noqtasindon BB612 noqtesine ROBKA-n1 FL280-don
yiiksok olmamagla vo BB612 noqtasini 8000 ft-a gadar enarak kegmalidir.

5. Ugub-galms zamani hava gomilori NOVBA noqtosindon BB611 noqtasine NOVBA-n1 FL250-dan
yiiksok olmamagla vo BB611 noqtasini 7000 ft-a gqodor enarak kegmolidir.

6. Ucub-golmo zamani hava gomilori ERLEV noqtasindon BB611 ndqtesine ERLEV-i FL240-dan
yiiksok olmamagla vo BB611 noqtasini 7000 ft-a gadar enarak kegmalidir.

7. Ugub-golmo zamani hava gomilori INSAN noqtesindon BB611 noqtasine INSAN-1 FL140-dan
yiiksok olmamagla vo BB611 noqtasini 7000 ft-a gadar enarak kegmalidir.

8. Ucub-golms zamani hava gamilori MOSUM noqtasindon BB630 ndqtasine MOSUM-u FL140-dan
yiiksok olmamagla vo BB630 noqtasini 6000 ft-a godor enarak kegmolidir.

9. Ugub-golmo zamani hava gomilori KUPAT néqtasinden BB626 ndgtasine KUPAT-1 9000 ft-dan
yiiksok olmamagla vo BB626 noqtasini 6000 ft-a gadar enarak kegmalidir.

10. Ugub-galmo zamami hava gomilori KUPAT vo MOVSUM néqtalorindon kurs ilo KARAD va
GOBUS noqtalarine FL120-dan yiiksak olmamagla va KARAD va GOBUS noqtslorini 2000 ft-a
godar enarak kegir.

11. Yiiksok intensivlik zamani ugub-galon hava gomilari gdzloms zonasinda gecikdirilir.
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12. Rayon dispetgeri (ACC) yaxinlasma zonasina (APP) qgodor hava gomilori arasinda asagidaki
intervallari tomin etmolidir:

e on azi 5 dm interval, beloca enmays daxil olma zamani normal ardicilligi tomin etmok miimkiin
ola biler;

e ogor interval yoxdursa, bir hava goamisini MOSUM, KUPAT va ya INSAN noqtalarinds
g6zloma zonasinda gecikdirmok lazimdir.

13. Ugus tstiinliiyti ilk névbads paralel siralama qovslarindon M - “Merge Point™” noqtasine digar hava
gomilarindan daha yaxin masafods olan hava gomisins aiddir.

14. Uguslarin intensivliyi yiiksok hoddo catdigda APP dispetger-koordinatoru radar noazarotinin APP
dispetgeri tiglin siralamani diizgtin sokilda yerina yetirmalidir.

15. Paralel siralama qovslarinds hava gomilari arasinda interval yaradilmalidir ki, onlardan M - “Merge
Point” ndqtasine godor mosafo 15 dm-don az olmasin. Ciinki boyiik siiroto malik oldugda interval
yaratmagq Ug¢uin vaxt ¢atmir.

Siiratin tanzimlanmasi. ACC zonasindaki eyni istigamatli hava gomilori APP zonasina miioyyan
edilmis intervallarla 6tiiriiliir. Bu intervallar Codval 1-do gostorilmisdir:

Codval 1.

ACC zonasindaki eyni istigamatli hava gomilorinin APP zonasina otiiriilmasi tigiin intervallar

Ne Masafanin HG arasinda
HG arasinda interval catismamasi, | Lazimi siirat HG ekipajindan sorusulan miimkiin
norma 10 dm farqi (knot — kn) interval
1. |A320 B733 A320 < 300kn
> 10-7=3dm | 3x10=30kn 10 dm
340kn 7dm 320kn B733 > 330kn
2. |A320 AT42 AT42 > 240kn Yan
> 10-6=4dm | 4x10=40 kn A320 < 200kn eselonlagdirma
340kn 6dm 210kn HG kapitani imtina edo bilor lazimdir
3. |B762 CARJ CARJ > 340kn
> 10-5=5dm | 5x10=50kn 10 dm
360kn 5dm 290kn B762 < 290kn
4. |A320 F50 F50 > 180 kn
> 5-4=1dm 1x10=10 kn 5dm
180kn 4dm 150kn A320< 170 kn

Natica. Hava horakatinin idaro edilmasinds uguslarin tohliikasizliyinin tomin edilmasi mogsadilo
Heydor Oliyev Beynslxalq Aeroportunda yaxinlasma sahosindo “Merge Point” novlii enmays daxil olma
sxemindo hava gomilori arasinda potensial miinaqisali voziyyatlori toklif etdiyimiz tisullar vasitosilo, yani
“Merge Point” sxemindo paralel siralama qovslorinin, hava gomilori arasindaki intervallarin, uguslarin
yiiksak intensivliyi halinda siralamanin diizgiin tayin edilmasi ilo halli edils bilor.
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Development of procedures to reduce risk factors in the arrival aircraft area
A.Y.Ganjiyeva, P.Sh.Mukhtarov, Kh.l.Abdullayev
Reviews possible options for resolving potential conflicts between aircrafts which fly in “Merge
Point” type standart terminal arrival route on approach zone at the Heydar Aliyev International Airport is
considered. The paralel sequencing legs on Merge Point scheme, intervals between aircrafts during arrival
procedure and the correct methods of sequencing in the case of high intensity of flights for the prevention of
potential conflicts and potential risks that may occur are given.
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AHaJaM3 cucTeM U NPUKJIAIHBIX NporpamMm A ynpasJjeHus BIIJIA o
KOOPJAUHATAM

Cynmanoe H.®.
Hayuonanvuas Axademus Asuayuu
nariman1139@mail.ru

B mactosmiee BpeMsl TEXHOJIOTHH TIPEIIIONAraloT MPAKTUYECKH Oe3rpaHWYHBIC BO3MOXKHOCTH JUIS
pelieHns TMPaKTHYECKUX 3ajad W HaydyHbIX 3a1ad. B aroil cBssu ucnonszoBanue BIIJIA, ocnameHnHoro
HOBEHIIMMHU TPOTrpaMMHO-AINapaTHBIMH CPEACTBAMH, SBISETCA HIACATBHBIM HHCTpyMEeHTOM. OCHOBHOM
npoOJIeMOil 3aMEeIUISIONINX MHXECHEPHBIX PEHISHUH 10 aBTOMATH3AIMU IIPOIECCOB HA CErOMHSIIHMI JeHb
SBISIETCSl OTCYTCTBHE HOPMATHBHO-TIPABOBBIX AKTOB, PEriaMeHTHPYIOUIHNX MpaBwia ucnonb3oBanus bITJIA B
BO3AYIITHOM IPOCTPAHCTBE B TOPOJCKUX YCIOBHSIX.

Kpome Toro meméssie MOy M HABUTAIMOHHBIX CHCTEM WHOT/A BBIXOIAT U3 CTPOS HIIM TEPSIOT CBSA3b
B IIpoOIIeCCe BBIMIOJHEHMS MOJeTa. B CBSA3M ¢ 3THM ecTh HEOOXOAWMOCTH B 3allaCHON CHCTEME HaBUTAIIHH,
KoTopasi OyJeT crocoOHa TOJBKO C MOMOIIBI OOPTOBBIX CHCTEM YTOUHUTH CBOE MECTOIOJIOXKCHHE M IPHU
HEOOXOMMOCTH JOJIETETh IO aBapUiHON ToUkM mocaiku. [Ipu sToM Takas cucteMa He JOJDKHA HOTPEeOIsATh
MHOTO pecypcos [1,2].

Hactpoliky kBagpokonTepa MPOU3BOAAT TP TOMOLIM CIEHUATM3MPOBAHHOTO MPOTPaMMHOIO
obecneuenus. s o6pabotku cymectByeT [10, ogHako ynoOHee OyayT mporpaMMbl, IpeTHa3HAuYCHHBIC IS
00paboTkn maHHBIX. He cymecTByeT onmHakoBble mporpammbl mnsi Hactpowku BITJIA. [l kaxkmoro
ycTpoiicTBa, ynpasistomiero nonérom bIIJIA ona cBos. Hanpumep:

- Kontpomnnepsr cepuit APM 2.6/2.7/2.8/3.1, a Tak ke ux pasnoBunHoctd tuna DEVO-M, a takxke
3DR Pixhawk, NAVIO2 u nogo0GHbIe HacTparBarOTCs MIPH ITOMOIIIH porpaMMsl (Puc. 1a).

- Ilomernsre xouTpomepsl kommanuu DJI, NAZA wnacTtpamBarorcsi cBoedd mporpammoit. Oto DII
NAZA Assistant. [lpuuem s kaxkaoit Bepcun cBost mporpamma (Puc. 16). Ilomublii mepedeHb
koutposiepoB DJI : WooKong-M, Naza M, NAZA H, NAZA32, NAZA M Lite, HoBeie moseTHbIC
kouTposutepsl A2 u A3. Camble nOMyJsIpHBIE U3 HUX - 3T0 KoHTposuiepbl DJI, NAZA, Mission Planner.

- l'onounsie FPV kBagpokonTepsl, coOpannbie Ha koHTpouiepax CC3D, Naze32, Flip32, Spracing F3
Cleanflight HacTpauBatoTcs yepe3 ceou nporpammsl (Puc. 1B). D10:

1. OpenPilot. 2. LibrePilot [7].
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Puc. 1. Menio npoecpammuuix obecneyenuu 05t NOAEMHBIX KOHMPOILIEPOS

Hacrtpoiikn 6eciuiaIoTHUKOB 1aHb! B [3,5].

JleTath Ha cBoeM OECIIMIIOTHHKE, a TAKXKE ITOIKIII0YaTh MOOUILHOE YCTPOHCTBO U KOMITBIOTEP K 3TOMY
MPOEKTY, HaM TMOTPeOyIOTCS HEKOTOpble MPHIOKEHHs, HO 4YTO WMEHHO CcieJyeT 3arpy3utb? Hrke
NEPECUUCICHHBIC nporpaMmel, JJIA YIYyUIICHUA Baliero OIIbITAa oT II0JICTOB.
Bo-niepBbix, HeMHOTO Teopuu. UTO BBl coOMpaeTech JeNaTh C BalluM OecHIOTHUKOM? B03MOXXHO, BBI
XOTUTE TapaHTUPOBATh 3aKOHHOCTh, YOCIUBIINCH, YTO MOXKETE JIETaTh B TOM HJIM WHOM MECTE, JUIS 3TOTO
€CTb MPHUJIOKEHUsSI. MOXKET OBITh, BBI UILIETE MPOrPaMMy, KOTOPAst IOMOKET KOHTPOJIMPOBATH BalllH MOJIETHI,
€CTb MHCTPYMCHT U IJId 3TOT'O TOXKE. BOSMO)KHO, BaM IIPOCTO HYKXHBI OIMMOBECIICHUA O IMOTOJC. Bamm neiaun
OyAyT pa3iInyatbCcs B 3aBUCUMOCTH OT KBajpokomnrTepa. Tak, Hampumep, KaMmepbl-APOHBI UMEIOT WHBIE
MOTPEOHOCTH B OTJIUYHE OT TOHOYHBIX POHOB [6].

Ceromnsi, WCHONB3Yysd HOBEHIIEe TIPOrpaMMHOE OOECIedYeHne A KapTorpagupoBaHHS C
MPUMEHEHUEM JPOHOB M HEMHOTO MPAaKTHKH, JIFO0OW KOMIIETEHTHBIM TIHJIOT MOXET CO3J1aBaTh
BBICOKOKAaYECTBEHHBIC a3pO0(OTOCHUMKH. OHU MOTYT UCHOIB30BATHCS PSAJIOM OTPACICH MPOMBINIICHHOCTH,
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BKJTIOYAsi CTPOUTENBCTBO, T€OAE3HI0, TOOBIYY MOJE3HBIX MCKOMAEMBIX, WHCIIEKIIUIO 3/IaHUH, JeC U CeIbCKOoe
XO3SHCTBO IS CO3TaHUS KapT B H300paKCHHI BHICOKOTO Pa3pelIeHUs B PSKIME pPEaIbHOTO BpeMEHH [ §].

Agisoft. IIpodeccronansHas Bepcus miardopmbl Agisoft OTIMYHO MOAXOAUT VIS TOJIB30BATEICH,
KOTOpBIE HINYT BCECTOpOHHEE KOMIUIEKCHoe pemenue s 3D-kaprorpadupoBanus. C mpeBOCXOIHBIM
MexaHu3MoM 3D MomeaupoBaHUs, COBMEIICHHBIM C ITAHOPAMHOM CTPOYKON W IMOIIEPKKONH OOBEKTHBOB
THTa «pBIOMH Tmasy. [lmatdopma Agisoft MOXKeT JeTko BBITONHATH TOYHBIE M3MEPEHUs, CO3aBaTh 0OaKa
Touek W 1mdpoBeie Mojaenu penbeda. Ilmatdopma Ttakke mnommepxkuBaet NIR, RGB, rtemnoBeie u
MYJIBTUCTIEKTPAIbHBIE H300PaKEHS, TO3TOMY Y HEE €CTh BCE MHCTPYMEHTHI, HEOOXOIUMBIE IS CO3/IaHuUS
BBICOKOTOUYHBIX TPEXMEPHBIX KapT IJIs1 HHKCHEPOB-CTPOUTENCH, apXUTEKTOPOB | crienuanuctoB o ['UC [9].
[Tpunoxenue Agisoft Moxker 0OpabaTbiBaTh JaHHBIE TOPa3ao OBICTpEe CBOUX KOHKYPEHTOB, U YIIPaBISATHCS
C OTPOMHBIM KOJIMYECTBOM U300paXeHUI Ha OOBIYHOM HACTOJILHOM KOMIBIOTEPE.

Airmap — omuH W3 TeX HHCTPYMEHTOB, YTO JENIAET ropasmo OOIBIIE, YeM IPOCTO OTOOpaXKaer
MOTEHIIMATBHOE MECTOTIONOKEHNE WIH TOMOTaeT BaM BECTH >KypHall 1os1eToB. biaarogaps moanep ke Takux
KoMmmaHuil, kak Microsoft m Qualcomm, He ToBOps yXe O OSCIMIOTHHKAX, TAKUX Kak Yuneec, Airmap u
IPYTUX, KOTOpbIE OBICTPO CTAHOBATCS JAe-(haKTO HHCTPYMEHTaMH UII KOMMEPUYECKHMX OECHIIIOTHBIX
moyIeToB. MOXHO TIONB30BATHECA TPEAYNPEKICHASIMHA O BO3AYIIHOM IBM)KEHHH B PEalbHOM BPEMEHH B
MOOUILHOM TIPUIOXKEHUH [4].

B4UFLY Federal Aviation Administration — sTo oprammsanus, KoTopas IPHMEHSET 3aKOHBI O
OeCTMIIOTHBIX JIETaTEIbHBIX ammapaTax B AMepHKe, 5TO WX MPIIOKEHHE, KOTOpoe cooOIIaeT Bam, Iie U
Korga Bbl Mokere Jerarb. lIporpaMma uMeeT 4YE€TKMH MHIMKATOP «CTaTyc», KOTOPBIA HEMEJIEHHO
WHPOPMHUPYET OlepaTopa O TEKyIeM WIH 3alUIaHUPOBAHHOM MeECTONoJoKeHuHn. HMubopmanus o
napaMmeTrpax, KOTopasi yIpaBisieT HHINKATOPOM COCTOSTHHA «PeXuM TIaHUPOBIIUKAY ISl OyIyIIUX PEHCcoB
B pa3HbIX MecTax. MHQOpMaTHBHBIC, MHTEPAKTUBHBIC KapThl C OMIMSIMU (PHILTPAIIUU, CCHUIKA HA JPYTHe
pecypcbl 6ecrimnoTHrKOB FAA u HopMmatuBHYHO HHpOpManuo [10].

Hover - 5310 OecruiaTHOe MPOCTOE NPUIIOKEHHE, KOTOPOE TIO3BOJSIET MWIOTaM XPaHUTh
aHAIMTUYECKHE JAaHHBIE O CBOMX peiicax uepe3 >KypHasl MoJeTOB. lIMIIOTBI MOTYT OTCIIeKUBATh BpEMS
MoJIeTa, MECTOTOJIOKEHHE, HCIONb30BaHHe OaTaper W MUCAaTh 3aMETKH, a M0 OKOHYAaHHH OHH MOTYT
OTIPAaBJISITh CTEHEPUPOBAHHBIE OTYETHI MO 3JIEKTPOHHOH moute. [Ipuioxkenue conepkut MHOOPMAIHIO O
BETpPEe W TOTOZIE B PEXKUME PEaNbHOTO BPEMEHH, BpeMsl BOCXOJa / 3aX0jla COJHIIA, OTYET O BIAKHOCTH,
KOMIIac, a TaKkke Talimep, 9YTOObI BBl MOTJIM OTCIICKUBATh, KaK JIOJTO BBl JIOJDKHBI JIETATh, TTOKa OaTapen He
paspsansarcs. OnHoi U3 HamOosiee TOJIE3HBIX (YHKIWH SBISIOTCS KapThl 30H, 3alpelleHHBIX K IOJIeTaM,
paspaboTanHbIe Ha ocHOBe Airmap [11].

DroneDeploy - oaHO u3 caMbix momy/sipHbIX 3D-kaprorpaguyecKkux pelieHuil, ¢ OecrIaTHbIMU
BEpCUsIMH, JOCTYIHBIMU JJIsl 3arpy3kd B Marasune npunokeHuid u Google Play. DroneDeploy siBisiercs
WIealbHOW OTHPaBHOM TOYKOW JUISI TEX, KTO XOUYeT U3yYUTh NporpaMMHOe oOecrieueHue s
kaprorpadupoBaHuss JpoHOB. OH TakKe IIOCTABISETCS C PSIOM TOJe3HbIX ¢yHKImiA. HecMmoTps Ha
HAIICJICHHOCTh Ha MOTPEOUTENIbCKUM PBIHOK, ITUIaTHhIe Bepcuu DroneDeploy mpejyiararor mupokuii BEIOOp
JATYUKOB, YTO JIENAaeT €ro MPUTOJAHBIM JUISI HEKOTOPBIX KOMMEpPYECKMX NPUMEHEHUH. JlOCTyNHBI Tpu
riatHele Bepcuu: Pro, Business u Premier, kKoTOpble MO3BOJSIOT H3MEPATh O0BEMBI HIIM TPYIITUPOBATH
KOHTPOJIbHBIE TOYKH M SKCIOPTUPOBATH JIaHHbIC U M300paKEHUSI B CTOPOHHEE MPOTpaMMHOE oOecrieueHue,
Brirodast AutoCAD, Blender u Rhino [8].

UAV Forecast - [lunotupoBaHue NpakTUYeCKH LETUKOM 3aBucUT oT moroabl, UAV Forecast
MPEJOCTABISAET MOAPOOHYI0 MHPOPMAIIMIO O BETPE M IOroje, YTOOBI IIOMOYb BaM PEIINTb, O€30MaceH JIn
rosier. CooOmuTe MPMIOKEHUIO MMapaMeTPhl Ballero OSCHMIOTHOTO JPOHA, a OHO CMOXKET BaM YKa3aTh,
MOAXOJSIIMKA JIM CEeroMHs NeHb I monerta. [lpemycMoTpeH nuamna3oH WHQpOpPMAIMH THIOTHPOBAHUSA,
BKJIOYasi CKOPOCTh, HAIlpaBJICHUWE BETpa, TEMIIEPATypy BeTpa, OOJAYHBI TOKPOB, BHAWMOCTH M MHOTOE
npyroe. UtoObl He oTcraBarh OoT Jpyrux npuioxkenuit, UAV Forecast Tarke obecrieunBaeT 0ToOpakeHUe
BHJIUMBIX 30H ToyeTa. [IpoBephTe MpHIIOKeHNE B TIOUCKAaX MOAXOISIIEH TToroas! [6].

DroneKit - ato nporpammuas omiust o 3D Robotics, koTopast mo3BoJsET CO3/aBaTh MPUIOKEHHS
JUIsL Balllero KBaJpoKoITepa. biiarojaps HMHCTpyMEHTaM MpPOQECCHOHANBHOTO YPOBHS, MMO3BOJISFOIIAM
CO3J/laBaTh TPWIOKEHHUs HAa MOOWIBHBIX, BeO0 W HACTONBHBIX IarGopMmax, OH Jake OOHOBISETCS, U
MOAAEPKUBAThH AOMOJIHUTEIbHBIE SI3bIKU [0].

Pix4D siBnsieTcst oJHUM U3 HanboJee MOJHO(YHKIIMOHATIBHBIX TAKETOB MPOTPAMMHOT0 00ECIeUCHHSI
s 3D-kaprorpaduu Ha peiHKe. B oTinume oT apyroro mporpaMMHoro obecrneueHus Pix4D paspabotan
HECKOJIbKO BEepCHH Ui KOHKPETHBIX OTpaciiel, BKIIIOYAs CEIbCKOE XO3SHCTBO, TEOJE3UI0, TPAXKIAHCKOE
CTPOUTENBCTBO U CTPOUTENHLCTBO [5]. IIpenmyIiecTBO 3TOro 3akirodaeTcs B TOM, YTO BBI MOJIydacTe BCe
(YHKIMHU, HEOOXOIUMBIE JUTS BBIMTONHEHHS 3aJa4l KapTHPOBAHUS JUIsl KOHKPETHOW oTpaciu. Hampumep, B
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CEITbCKOM XO3SHICTBE MOXKHO CO3J1aBaTh NOAPOOHBIE HU(PPOBBIE KAapThl IMMOBEPXHOCTH, MO3BOJISIONIHIE
(dhepMepaM TIaHUPOBATH IUKJIBI TTIOCEBA M CO3/IaBaTh 00JIee TOUHBIC OIEHKH ypoxKaiHoCTH [4].

Propeller Network wneanbHO MOAXOAHUT IS TSDKENBIX T'PAXKAAHCKUX W PECYPCHBIX ONEpaLfii U
MOMOraeT BaM W Balled KoMaHjae Jydvmie paboTaTb BMecTe, 4YTOObI OTBEYAaTh Ha BOMPOCHl O
MIPOM3BOANTEIHFHOCTH U Tporpecce caita. Y app Propeller Taxke ectp HeBeposiTHO ymoOHble AeroPoints.
OHM ABNAIOTCSA TEPBOIl B MHUpE WHTEIIIEKTYyaJbHOW CHCTEMOH HA3€MHOTO KOHTPOJIA M OBUTM CIeNHaIbHO
pa3paboTaHbl U1 CheMKH IpoHOB. OHHU JIETKUE U TOJITOBEUHBIE U YK€ HCIOIB3YIOTCS B THICSIYaX OMPOCOB B
CaMBIX CJIOXKHBIX YCIIOBUSX [8].

B nacrosimee BpeMsl TEXHOJOTHH TIPEATIONAral0T MPAKTUYECKH Oe3rpaHWYHbIE BO3MOXHOCTH JIJIS
pemieHus 3aaad. B CBS3M ¢ 3TUM MpakTHYecKas 3ajava MO CO3JaHUI0 KaueCTBEHHOH OOpPTOBOW CHCTEMBI
ynpasnenus BITJIA sBnsieTcs akTyanbHOM U 11 A3epOaiipkaHa.

3akiaoueHue.

BecnunoTHble neTaTenpHBbIE ammapaThl - 3TO CIIOKHBIE YCTPOWCTBA, KOTOpBIE TMOJIATalOTCsl Ha
HECKOJIBKO Pa3HBIX CUCTEM JJISl MMPaBHILHOTO mojieta. [Ipu moucke MpUKIagHBIX TPOTPaMM BBl HE MOXKETE
HaWTH MPOTPaMMBl yIOBJIETBOPAIONINE BCE HEOOXOAMMEIE TPeOOBaHMS BO BCEX CIIydasxX, MOITOMY ITOHCK
HE00XO0JMMO BECTH B 3aBHCHMOCTH OT TIOCTABJICHHOM 3a/1a4M.

[IpoBeneHHbIe McCIeqOBaHMS MOKA3bIBAIOT, YTO 3JIEKTPOHHOE 00OpYyJOBaHHME, YCTAaHOBICHHOE Ha
BIUIA, Taxke oOecriednBaeT WX AaBTOMAaTHYECKYIO 3alpOrpaMMHUPOBAHHYI0 padOTy IO BBITPY3Ke
0oemnpuIiacoB, yCTpaHEHNUE TIOMEX B CHCTEMAaXx YIPaBICHUS H T.JI.
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Analysis of systems and application programs for managing UAV on coordinates
Sultanov N.F.

The article is devoted to the study of the development of one of the most promising areas in the
development of wireless all-penetrating sensor networks (ARIA), based on the use of UAVs to solve
problems because of the wrong choice of program, drones fall even from a small height without significant
damage to the case and propeller group, often leads to a malfunction of the motherboard with an error
displayed on the screen. In the modern world, unmanned aerial vehicles are increasingly used to solve
problems, which can perform the task assigned to them (for example, route flight at specified points) in
automatic mode. The main advantages of the modular design are the flexibility to upgrade, maintainability,
availability of spare parts and their low cost.
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Cexnns 4. ADpoKoCMUYECKHIH MOHUTOPHHT

Kanu6poBka cnyTHUKOBBIX U3MePEeHHH TeMIlepaTyphbl MOBEPXHOCTH MOPH
B UH(QpPAKPaCHOM AUaNa3oHe

-
= Caovixoe A.1ll., Hcmaunoe K.X.
- Hayuonanvuaa Axademusa Asuayuu, e. baxy
E) b alisadixov291@gmail.com

Temmneparypa noBepxHocTH Mopsi-okeana (TIIM) siBisieTCst B&KHBIM reopU3nIecKiM mapameTpom [1],
BIIMSIONINM Ha KpaeBble TpeOOBaHMUS, MO3BONIAIONINE OLEHUBAThH MOTOKH TeIJjia Ha CTHIKE BO3AYyXa C MOPEM.
Wudpakpacnoe (MK) wmzmyuenue mopsi popmupyercss B TOHKOM cJoe BOAbl [2], oTiMuaromemMcs Ha
HECKOJIbKO AECATHIX AOJIEH Ipagyca OT TeMIIEpPaTyphl HIKEIISKAIINX FOPU30HTaJIeH IPUIIOBEPXHOCTHBIX BOJ
nopsiaka 0,02 MM Ana quanazoHa JUIMH BOJH 8-12,5 Mkwm. Ilpu aToM ynoMsHyTas BeTU4MHA IPUHUMAETCA 32
pENpe3eHTATUBHYIO XapaKTePUCTUKY MPU OYHKOBBIX H3MEPEHHUSIX OOBIYHBIMU TEPMOMETPAMHU.

B HK-gmamazoHe W3BECTHBI METOZ BKIIOYaeT B ce0s HCIIONB30BAaHUE JBYX CHEKTPATbHBIX
WHTEPBAJIOB, PACHOJIOKEHHBIX B «OKHAaX MpOo3padyHoCTH» arMochepbl. OCHOBHBIM MELIAOMIMM (HaKTOPOM
st onpenenenus TIIM siBisieTcst HamMure BOASHOTO Mapa M adpo3odist B atMocepe. M make ecnu Uit [BYX
HU3MCPUTCIIBHBIX KaHAJIOB IMOKAa3aTCJIM IOIVIOIICHHA BOAAHBIM MAapOM OTJIMYAKOTCAd, HO MX COOTHOLICHHC
MOCTOSIHHO, TO IByXKaHaJbHbIC U3MEPEHHsI 00ECIIEUNBAIOT J1OCTATOYHO MOJHBIM yYeT BOASHOIO Hapa.

PaccMoTpuM BO3MOXKHOCTH OCYIIECTBIECHHUS omnepauud 3amepa u onuu TIIM npu nHammumu WK
CHEKTPOPaJHUOMETPa C YYETOM BO3ACHCTBHS OKOHYATEIHLHOIO 3aMepa BOISHBIX MapoB B aTMocdepe.
Uccnenyemas mpobnema BeITIIUT Tak. [Ipeanonoxmm, uto UK crexkrpopamnoMerp, pacroloKeHHBIH Ha
CIyTHHKE, peanu3oBbiBaeT omnpeaeieHue TIIM u 3ateM KOHEUYHblE M3MEpPEHMS C LENbI0 KaJUOPOBKU H
BaJIMJAIMN COTIOCTABIISIFOTCS ¢ KOHTaKTHBIMH 3aMepaMH, MOJydeHHBIMH Ha Oye. B Takom ciyuae, Oyii
JOTIOJTHUTEJIBHO OCHAILEH COJHEYHBIM (POTOMETPOM, COBEPIUAIOIIMM BbIYMCIEHHE (puc. 1) Bcell Macchbl
colep)KaHusl BOABI B arMocepe HIM HCKOMOTO

KOJINYECTBA OCAXKAEMOM BOJIBI. A '%'f CryTHmk
[TomobubM crmocoOOM Bech HCCIEAYEMBIN -4 %—
Ipo1ecc BO3MOXKHO PAacUJIeHUTh Ha J1Ba IIepHO/a:
1. Onpenenenne, npu  obecreyeHuH

cnytHuKOBEIM UMK pammomerpom, TemmepaTypsl B
WHTEPEeCYOIIel Hac y3Ko# TommuaeMops (surface).
2. CormocTaBieHHEe KOHEYHBIX CITyTHHKOBBIX
3aMepoB ¢ KOHEUHBIMU BBIUMCIICHUSAMU Ha Oye.
I'maBHOW omuOKOW 3aMepoB B MEPBOM
MIEPUOZE CUUTACTCS BIMSHHE HTOTOBBIX BOZSHBIX
MapoB HAa WUTOr  BBIYMCIECHMM. PaccMOTpUM  Conmedmbii
yKa3aHHyto omunOKy. [lomuepkHeM, 4TO copepkaHue thoTomeTp
BOJISHBIX TApoB B aTMocdepe,CyIleCTBYIOMUX B

I

00pa3encTOUYHNKA UCKaKEHUIB ONpPEIeIeHHH JI0CTO- A= Eyn Mope 5
BCPHOCTHCITYTHUKOBBIX ~ 3aMEpOB,  3aBHCHUT  OT -
oborognoro mecrononoxkenus UK panuomerpa n Oys KanubposKu ¢ yuemom GYlKOsbIX usmepenutl

(puc.1). B nefcTBUTENBFHOCTH, €CJIM OTMETHTH UTOTOBOE YUCIIO OCAXKIAEMOI BOJIBI B HANPaBJICHUH 3€HUTHON
BEPTHKAIM, TO MPH CHYTHUKOBOM 30HAWMpoBaHmu TIIM cormacHO NWHUM cieXeHus 3a crmyTHuKoM AQO
3¢ PeKTHBHOE 3HAUEHUE 0CAXKIAEMO BOJIBI OY/IET IPHUPABHEHO
pw,, = PW (1)
COSox
OueBuHO, 9TO TIpH (QYHKIIMOHATBHONOIIEHKE Tporiecca Beraucienuii TIIM mpu momorm 60pToBOro
HUKpagnomerpa Bo3MoxkHO ObIIO OB MCHOJdb30BaTh 3akoHbyrepa-bepa. Ho, Oonee BepHbIM sBIsieTCS
MIPUMEHEHNE UTOTOB SKCTIEPUMEHTAIFHBIX MCCIIEI0BaHUH, MPEACTaBIEHHBIX B [3], T/Ie yKa3aHa BBISBICHHAS
CBSI3b CPEIHEKBAJIPATHYECKOOTO OTKJIOHEHHUS (C.K.0.) CBEACHHMH XapaKTepucTWKH 30HAupoBaHuslIIM B c
KOHEYHBIM 3HAYCHHUEM KOJIMYECTBA OCAXKAAEMOMN BOABI (B MM)

—c, PW
o,=0,+Ce 7, 2
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rie o, =0, IpUPW —o0; C, UC,; U - KOHCTAaHTBI, KOTOPHIC MOTYT OBITh OMPEICIICHBI COrJIACHO CIIOCO0Y

HaWMEHBIINX KBaIPaTOB.

Bo BTOpOoM mepuojne omepalnyu BBIYMCICHUS M KATMOPOBKM HMTOTH W3MEPCHHUN CPaBHUBAKOTCS C
KaJIMOPOBOYHOW  BEIIMYMHOM,  XapakTepu3yeMOil  KOHTAKTHBIMH  HM3MEPCHMSIMH,  TPOBOJUMBIMU
aBTOMaTH4eckuMu mpubopamu B Oye. Ho, obOorogHOe reoMeTpuyeckoe pa3MelleHHne CITyTHHKa u Oys,
XapaKTepHU3YIOIIEeCs] OTIIMIHBIM OT HYIIS Pa3MepOM JWUCTAHIINH, TPUBOANT K IPUCYTCTBUIO CHETU(PHIESCKAM
HCKKCHUSIM KaITHOPOBKH, MOPOXKJICHHON IUCKPETHOCTHIO pa3MElICHUs OyeB Ha MPOCTPAHCTBE MOPCKOU
moBepxHOCTH. C TENbI0 YCTAHOBJICHUS TOTPEHIHOCTH IMCKPETHOCTH KATMOPOBKU TOJCUMUTACM CPEIHUHN
KBaJpaT MOTPEITHOCTH KOHTaKTHRIX n3Mepennit TTIM B ToukaxAu B. UMeem

o2=(X, =X, =X2=2X, Xy +X2, 3)
rae X- pe3ynabTar OyHKOBBIX U3MEPEHUIl.
U3 (3) momyunm
o?=2D[1-R(L)] 4)
rIe - C.K.0. TOTPEIIHOCTH KaluOpOBKH;- OUcTepcuss OYHKOBBIX H3MEPEHHH;- aBTOKOPPEISLMOHHAS

(YHKIHS;- 03HAYACT OIEPANUI0 CTATUCTUYECKOTO YCPEAHEHHUS 3HAYCHHH.
B pabote [4] B omHOMEpHOM ClTydae TpeiaraeTcs CIIeAYIONIH BU]T KOPPETISIIUOHHON (DyHKITUH

2
RZ(L)ZKJ__LJ e 217 ®)
LO
I/ie- pacCTOSIHUE IEKOPPEIIALIUH.
Hns ynoOctBa B manbHeieM Bocnoib3yemcst opmynoit (5). C yuerom Beipaxkenuit (2) u (5), a
TaKXe MPUHAB U 0003HAYMB, TIOITYYUM

cosazih , (6)
h*+L,
MOJIyYUM
12 _2C, PW A +L”
62 =2D|1-|1-—||+CZe h (7)
> 2 2 1

C uenpio nanpHEUIMX ynpoineHuit Gopmyiiel (7) gomyckaem, uto. C yd4eTOM TaKUX YIIPOIIAIONIUX

MIPEANOI0KEHUN MOTy4aeM,YTO L, =h; L . X: 1
"2

PW 2D
Fpa(bI/IKa, MMPUBCACHHOI'O0 Ha pHC. 213, B TOYKE X ~18 BEIMYUHA o‘é JOCTUTACT CBOCTO0 MHUHHUMAJIBHOI'O
2D

2
BbrduciieHHbIH TpauK BEIDOKCHHS TPHC, = 1.6 —03 mhpuBeaeH Ha puc. 2. Kak BuaHo u3

3HaueHus. Ha mpakTWke 3TO O3HA4YaeT CyNIeCTBOBAHHUE
TakoW BeMM4YuHBl yrnma ¢ (puc. 2), TpU KOTOPOM )
CyMMapHas ~ HOTPEHIHOCTh  W3MEPEHUs]  KAIMOpPOBKH 1007
JOCTUTaCT MUHHUMAaJILHOM BETUYHHEI.

Takum 00pa3oM, HCXOAs W3 BBIMICHU3IOKECHHOTO, =S
MOXKHO 3aKJIIOYHTh, YTO oOrmepamnus auctanmuoHHoro MK
m3mepeHuss TIIM wu  cpaBHEHHs pPE3yJIbTATOB TaKUX 54
U3MEpPEHU ¢ pe3ysibTaTaMu OYHKOBBIX KOHTAKTHBIX
M3MEPEHHI XapaKTePU3yeTCsl CYMMapPHOU ITOTPEIIHOCTHIO C 2.5

XapakTepHbBIM MHUHUMAaJbHBIM 3HaueHreM. OOHapyKeHHOe
CBOWCTBO IMpolecca JUCTAaHIMOHHOrO wu3Mepenus TIIM | - |
MO3BOJIIET CTaBUTh M PEIIaTh ONTHMH3ALMOHHBIE 3a7aud
MIpY MIPOBEJCHUH TaKUX U3MEPEHHH.

3axkio4cHue.

1. [Ipennoxena  cxema  MYyJBTUCEHCOPHOTO
ONpEENICHNsT TOBEPXHOCTHOM TEMIIEpaTypsl MOpsl C IIOMOLIbIO CIEAYIOUIEr0 psAa H3MepuTenei
ncnonHenust: MK criekrpopannomerp 6oprosoro ucnonaenus (1); 6yiKoBBIH-KOHTaKTHBIN H3MEPUTENb (2) 1
cosHeuHbIH porometp (3).

2. BrmiaBneHa CTpyKTypa CyMMapHOW morpemHoctd wusMepeHus TIIM, cknagpiBaromascs U3
CIIEAYIOMINX YacTHBIX norpemHocTeid: (1) norpemHocts m3mepenus TIIM ¢ momomsio UK paguometpa; (2)

Puc. 2. Dxempemanvhuiil 610 3asucumocmu
KOHEUHOU NOZPEeULHOCU O X
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MOTPEIIHOCTh KOHTAaKTHBIX OYWKOBBIX M3MEPECHUH C y4ETOM aBTOKOPPEISIIMOHHON (DYHKIMH TeMITepaTyphl
JBYXMEPHOTO TIOJISI MOPCKO# TIOBEPXHOCTH.

3. [TokazaHo HaTM4YKEe MUHUMAJIBHON TOYKM B 3aBUCHUMOCTH CYMMApHOH MOrPEIIHOCTH OT BEJIHYMHBI
OTHOIIICHUS] PACCTOSIHUS OT CITyTHUKA JIO Oy K BBICOTE TOJIeTa CITyTHUKA, YTO 00YCIOBIUBACT BO3MOXHOCTh
ONITUMU3AIH TPOBEIEHUS AHAJIOTUIHBIX N3MEPEHUH.
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Calibration of satellite measurements of sea surface temperature in the infrared range
Sadixov A.Sh., Ismailov K.Kh.

The scheme of multi-sensor measurements of sea surface temperature is suggested, where three
measuring devices are used: satellite IR spectroradiometer; in situ measuring buoy; sun photometer installed
in buoy.

It is shown, that the total error SST measuring contains following partial errors: (1) error of in situ
measuring buoys taking into consideration the autocorrelation function of temperature of sea surface.

It is shown, that the dependence of total error on ratio of distance from satellite to buoy on satellite
flight height has a minimum, which conditions the possibility of carrying out of optimum measurements.

= CucTeMHO-2IPOKOCMUYECKHE METOABI HCCIeJ0OBAHUS
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Asepbauioscanckuii I'ocyoapemeennviil Yuusepcumem Hegpmu u Ilpomwiuinennocmu

alov_soc@yahoo.com

B coBpemMeHHOM MUpe MaclITad 3arpsi3HEHUs] OKpYXKarollei cpeibl HepTenpoyKTaMu MprOIHKaeTcs
K KPUTHYECKOMY YPOBHIO. DTO 00yCIaBIMBACT HEOOXOAUMOCTh TOYHOT'O BBISIBICHUS 3arpsi3HEHUI B BOJHON
cpere, Al CBOEBPEMEHHOTO YCTPaHEHHS IPOOIIEMBI.

[MpuMeHeHUsT COBpPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJOTHH TO3BOJIIET CHUCTEMHO HCCIIE0BaTh
npeoOpa3oBaHus HE(TAHBIX 3arps3HEHHUN B BOAHOH cpene. Ilpouecc npeobpa3zoBanus paccMaTpuBaeTcs Kak
aHaJM3 CUCTEMBl C BIMSIOMIMMH BHYTPEHHUMH M BHEIIHMUMH (axkropamu. ITUM (pakropaM OTHOCHUTHCA
panuanms, atmocdepa, XMMHUYECKHe M OMOJIOTHYECKHE XapaKTEPUCTHKH BOJIHOW cpenbl. M3BecTHO, 4TO
He(Tb B BOTHOH cpelie ucnapsieTcs, pacTBOPSETCS U SMYJIbIUPYETCsl.

CHuCTEeMHO-a9pOKOCMUYECKUE METOIbl  M3YyYeHHsT HEPTEra30HOCHBIX TEPPUTOPUH  OOBEAUHSIOT
TPaJUIIMOHHBIE ChEMKH, adpOPOTOCHEMKY B ONTHYECKOM JIMANIa30He, adporeo(hu3nvecKue U COBPEMEHHBIE
WX BUJIBI, KAK MHOTOCTIEKTPAJIbHYIO, PaTUOIOKAIIMOHHY0, HHPPAKPACHYIO, CIIEKTPOMETPHUYECKYIO.

K Hacrosmemy BpeMeHH pa3pa0OTaHbl M CO3JaHBl DPa3IUYHBIE METOABl W JaTYMKU IS
JMCTAaHIIMOHHOTO OOHApyKeHUsI He(PTSHBIX 3arpsi3HEHUI U U3MepeHus ux xapakrepucthk [1-3]. Ha opOure
(yHKIIMOHUpPYET OOoJbIIasi TPYNIHUPOBKA CIIEIUATM3UPOBAHHBIX CITYTHUKOB AUCTAHIIMOHHOTO 30HIUPOBAHUS
3eMiM ¢ HaydyHOW ammapaTypod Ha OopTy M paboTamomeidl B pa3HbIX AWANa3oHax 3JIEKTPOMAarHUTHOTO
crekrpa. PemieHne OCHOBHOHM 3ajayd JWUCTAaHIMOHHOTO 30HIMPOBAHUS MO OOHAPYKEHUIO aHOMAaIWH,
CBSI3aHHBIX C TEXHOTCHHBIMU 00BEKTaMU, OCYLIECTBIIAETCS [I0CIEJ0OBATENBHO 110 CIEIYIOIUM CTaIUsIM:

— YCTaHOBJICHHE B3aUMOCBS3€H KOMIIOHEHTOB MOPCKOH ITOBEPXHOCTH U BBIIBJIEHHE aHOMAaluil U
KOMITOHEHTOB — MHJIMKaTOPOB B TIOBEPXHOCTHOM MaTepUale MOPCKOM BOIBI;

-83-


http://www.2havaii.edu/jmaurer/sst./

®eBpanbckue ytenus — 2019, baky

— ONpEeICJICHHE CIEeKTPAJIbHOM OTpakaTelbHONH crmocoOHocTH, smuTTranca B MK- auamasone,
KOMITIOHEHTOB - HH/IMKATOPOB M OKpY’Karoliero nx ¢oxa;

— BBISIBICHHE [UANa3OHOB CIEKTPa, B KOTOPBIX KOMIIOHEHTHl — HHAMKATOPOB MaKCHMAalbHO
KOHCTaTHPYIOT C OKPYXaloKUMH (OHOBBIMH OOpa3oBaHUSIMH, W Pa3paboTKa ONTUMAaJbHBIX TEXHHUYECKHX
napamMeTpoB MHOTO30HAIBHOTO JUCTAHIUOHHOTO 30HAUPOBAHHS;

— BBISIBICHHE MHOTO30HAILHOW CHEMKH B ONTHUMAIBHBIX TPUPOTHBIX YCIOBUSX M C Hamboiee
ONaronpUATHBIMU TEXHUYECKUMH MapaMeTpaMu;

— TpeJBapUTeNbHAs U MPEIU3UOHHAS 00pab0TKa MHOTO30HANBHBIX HH()OPMAIIMOHHBIX MATEPUAIIOB C
TEJTBIO BHITTOJTHEHUS] aHOMAINUH THAPOXUMHUYECKOTO COCTaBa MOPCKOM MMOBEPXHOCTH;

— KapTHPOBaHHSA U MOCIENYIOIIasi HHTEPIPETALUs BOJAHBIX aHOMAINH.

[lony4yeHHsle pa3nUuHBIE JAaHHBIE MPEACTaBHIMB e€OWHOM (opMaTe — B BHAE LUQPPOBHIX
n3o0paxkennid. Takke y4yWThIBas, 4YTO JaHHBIC, HCIONb3yeMbIe JUIS MOHHTOpPHHTAa HedTe3arpssHeHUH
MPOCTPAHCTBEHHO pacIipeielIeHbl, TAKOe MPeICTaBIeHNE OKa3alach BeCbMa YAOOHBIM U MOJIE3HBIM.

Ha nepBoM sTtame 00pabOTKM TpOBETH TeoMeTpuueckoe U (oromerpuyeckoe NpeoOpa3zoBaHuUs
M300paKCHU B BBIOpAHHOW CHCTEME KOOpAWMHAT, C 3aJaHHOW TOYHOCTHIO.CTENEHb IETATBHOCTH |
MEPUOTUYHOCTH ONPEENISIIA TOYPOBHU MOHUTOPHHTA.

Hanee, 1151 KOMIBIOTEPHOM 00pabOTKH TpeboBatach GopManu3alus HCXOAHOW HHOpMAaIHH.

OMHUM W3 NIHPOKO PACIPOCTPAHCHHBIX METOJOB aHAM3a MHOTOCIECKTPATbHBIX JAHHBIX SBISETCS
METOJI TJIABHBIX KOMIIOHEHT M €r0 MOJM(HKAIUK, B YACTHOCTH CTaHIAPTH3UPOBAHHBIC OICHKH MO METOAY
IJIaBHBIX KoMIoHeHT, MeToj Tasseled Cap [3].

Pemmnte 5Ty poGiieMy okaszanach Ype3BBIYaiHO CIOKHO.

B nmanHOll paboTe paccMOTpend OJMH W3 BAapHAHTOB MPEICTABICHUS WHPOPMAIUK B BUJE,
MO3BOJISFOILEM BHITTOIHUTH KOMIUIEKCHBIN aHaIH3.

Martemartuyeckoe oOocHOBaHHME NpuMeHeHus Mmerona “Tasseled Cap®, koropoe BechbMa OJH3KO K
METO/y TTaBHBIX KOMIIOHEHT JIOCTATOYHO OYEBHUJTHO.

CyIIHOCTh METOJIa 3aKITF0YAETCS B TOM, YTO B PE3YJIbTATE HCCIICAOBAHHS ONPEACISIOTCS YCTOHYUBBIC
KO3 PHUIIMEHTHI, TIEPEBOSIINE MPOCTPAHCTBO M3MEPEHHH B TPOCTPAaHCTBO NpH3HAaKoB. Ko3hdunueHnTs
npeoOpa3oBaHUs TaKKe CBSI3aHBI C OCHOBHBIMH XapaKTEPHCTHKAMHU OOBEKTOB, YTO OIpPEIEIseT
3¢ GEKTUBHOCTD NMpeodpa3oBaHus. B mpuHIMIE, €CITU I UCCIIeAyeMON TEPPUTOPHH JaHHbIE, TIOTyUYCHHBIC
MHOTO30HAJIbHBIMH ~ ChbEMOYHBIMH ~ CHUCTEMaMH TPH  aBTOMATHYECKOM aHajlW3e JOCTaTO4HO, TO
WCTIOJIb30BAaHHH JIOTIOTHUTEIbHBIX JIaHHBIX HET HEOOXOAMMOCTH.

[Mpenmnonoxum, uto umetotrcs K wu3obpaxkenuit P;(x,y)uccnemayemoit Ttepputopun. Ilpudem,
HEKOTOPBIC U3 3THUX H300pKEHHH MOTYT OBbITh MHOTO30HAIBHBIMH, TO €CTh COJACPXKATh N H3MEPECHUH

PE e, =P (x,9), PP (4, y), e e, BT (2,9},

M300paxxeHns OTIMYAIOTCS 1O BpeMenu nonydenus: P;(x, y, t) u mo macmrady P;(x,y, tj, m;).

W300pakeHns: MOTY4YEHBI B PA3JIMUHBIX YCJIOBHAX M MPH PA3IMYHOM IOJIOKEHUH ChEMOYHBIX Kamep
P;(x,y,t;,Gj, ®;). 3nech Gj — BEKTOp MapaMeTPOB - 3JIEMEHTOB BHENIHETO M BHYTPEHHETO OPUEHTHPOBAHMS
CHUMKOB W TMapaMeTpoB C BIMSIONUA Ha SPKOCTh DJIEMEHTA HCCIENLyeMOro HM300pakeHHs
Go{Xs. Y. Zs, 2, 0, K, %0, Y0, [, C, Y u @{pq, 05, ..., 0;}, TA€ @; - KOHKpETHBIH (akTop, TO ecTh Gy BEKTOD,
XapaKTEepU3YIOLINN FeOMETPHIO OCTpoeHUs; P; — BEKTOP, XapaKTepU3yOLUi HHPOPMALMOHHBIE CBOMCTBA
n300paxeHus (OIpeIeIeHHOE YICIEHHBIM 3HaY€HNEM COOTBETCTBYIOIIETO dJIEMEHTa N300pakKeHNs).

B namewm ciydae, eciim 3T0 MHOro30HasIbHBIE H300paxkenus Sentinel 1A, Sentinel 2A (puc. 1, puc. 2),
T0 BekTop P;(x;,y;) A KaXIOro 3JjeMeHTa u3o0paxeHus | Oymer comepkarh 13 3nauenuid. Jlns
ucclnenoBanus Hedresarpsa3sHeHus u3 13 kaHaloB BeIOpaiy TpU Hauboliee WHPOPMATHBHBIX KAHAJIOB, TO €CTh
{P (xy), P2(x)).P?(x.p)}.

[TpeobOpasys nannblie noxyudenHsle ¢ Sentinel 2A, Sentinel 1A monyyaem KOMIIO3HTHBI CHUMOK H
JajbHeHIee UCCleI0BaHMs IIPOU3BOANM HaJ/l KOMIIO3UTHBIM CHUMKOM (puc. 3).

[Mpumensist mporpammubie komiuiekcbl SNAP Desktop u ERDAS Imagine asst aBroMaTH3upoOBaHHOTO
KOMILJIEKCHOTO eI (PUPOBAHUS PAJUOTOKALIMOHHBIX 1 MHOTOCIIEKTPAIEHBIX KOCMHUYECKHX CHUMKOB HAMH
Obula BbIsIBIICHA 3arpsisHEHUst AszepOaiiikaHckoro cekropa Kacnuiickoro mops BcieAcTBHE HE(TSHBIX
pa3paboTok. JlaHHbIE MOJyUYHIIH CO CryTHUKOB Sentinel 2A, Sentinel 1A.

JlomonHsAs BEKTOp M3MEPEHUI 3HaueHUSMH "SPKOCTH', HOMOJHUTEIHHOTO M300paKeHUs, MOydaeM
BUJOU3MEHEHHBIN BEKTOP M3MEPEHUH, N3MEHSIOIUI BCIO CTPYKTYPY AaHHBIX, 0COOEHHO €CIIM 3TO 3HAYEHHUE
HECeT UCTHMHHOE 3HayeHWe. Ha CHMMKaX, HMCIOJB3yeMBIX I 00paOOTKH ObLIO BBIIEICHO OKOJIO 30-TH
Y4acTKOB He(Te3arpsA3HeHUH pa3IuYHbIX pa3MepoB, 13 HUX 10 ObLIO UCIOJIB30BAHO B KaYECTBE 00YJAIONINX
YYacTKOB.
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Puc. 1. ®pacmenm cuumxa Sentinel 1A, 11.06.2017

Ilocne oOyueHus OBbUT BBIIENEH BEKTOP TJIABHBIX
KOMITOHEHT, KOTOpPBIH jamee OBUI HCIIONB30BaH JUIS
BBISIBIICHHS YYacTKOB He(Te3arps3HeHHsT Ha OCTalIbHOU
4acTU CHUMKA.

OreHKa BBITTOHSIACH TIO CIETYIOMIUM (paKkTopam:

P; -  KomM4ectBO  OOBEKTOB,  IPABHIBHO
UICHTU(HLIUPYEMBIX;

P, - KxonMuecTBO HEUACHTHOUIPYEMBIX 00BEKTOB;

P3 - KOMMYECTBO HENPABHIBHO UICHTUPHIINPYEMBIX
00BEKTOB.

Jdns  cTaHgapTHOrO METOJa, OCHOBAaHHOTO Ha
TTIABHBIX KOMITOHEHTAX, MOCTPOCHHBIX o
MHOTO30HAJBHBIM BEKTOpaM H3MEpEHHH, 3TH (HaKTOPHI
cocraBuiu: P;=66%; P, =14%; P;=20%.

Puc. 2. @pacmenm cuumra Sentinel 2A, 11.06.2017

2017_07_11

Puc. 3. ©pacmenm xomnnexcrnoeo
dewudpuposanus MHO2030HATbHO20 CHUMKA

Ha Bropoii cTagum k BEeKTOpaM H3MepeHHH X-SIpKOCTSIM H300paKCHUS! KKAOTO U3 KaHAJIOB OBLIO
J100aBJICHO JONOJIHUTENFHOE U3MEPEHHE - XapaKTEPHU3YIOIee TaKHe COCTOSIHUS IOBEPXHOCTH KaK He(TSIHOE
MSTHO, BOJIA, TOJIydaeMble M0 BU3YallbHBIM HAONIOJCHUSAM. DTH XapaKTEPUCTHKH ObUIM TpPEICTaBIICHBI B
BUuae 1H(POBOTO M300paKEHUS W MPHU3HAK COOTBETCTBOBAN "SPKOCTH', YHCICHHO XapaKTepHU3yeMOil

npu3HakoMm oobekTa (puc. 4).
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[IpuMeHeHre HOBOTO MPU3HAKa MO3BOJIMIIO MONyunTh: P;=75%; P,=10%; P;=5%.

Crenyer 3aMeTHTh, 4YTO BBINOJIHEHHBIE OKCIEPHMEHTAJbHBIC Pa0OTHl IMOKA3bIBAIOT  JIHIIh
MPUHIUAITHATBHYIO BO3MOXXHOCTh UCIIOJIB30BAHUS JIOTIOTHUTEIBHBIX IPU3HAKOB.

Takum 00pa3oM, KOMIUIEKCHBIM aHaU3 COBPEMEHHBIX CPEJCTB JUCTAHIIMOHHOTO 30HIMPOBaHUS,
METOZIOB W  QITOPUTMOB OOpPabOTKM  a’pOKOCMHYECKMX CHHMKOB TIO3BOJISIET C MPHUMEHEHHEM
JIOTIOTHUTENILHBIX JJAHHBIX MTPOBECTH ONEPATUBHBIN MOHUTOPUHT HedTe3arpsi3HeHNIT MOPCKOW TTOBEPXHOCTH.

Jluteparypa
1. Fingas, M., & Brown, C. (2014). Review of oil spill remote sensing. Marine Pollution Bulletin, 83(1), 9—
23, 2014.
2. David S. Scopp, Paul E.Frey. MC&G Standartization Activities within the Department of Defense.
Photogrammetric Enginering&Remote Sensing. VVol.68, N8. August 2012.-pp.1121-1123.
3. Richard C. Cicone. Application of the Tesseled Cap to Simulated Thematic Mapper Data.
Photogrammetric Engineering & Remote Sensing. Vol. 150, N 3. March 2016. — pp. 342.

System-aerospace research methods oil pollution in water environments
Guliyev A.Sh., Huseynli Sh.A.
The purpose of this study to investigate the transformation of oil pollution in the water environment
using modern information technologies and system-aerospace methods. The transformation process is
considered as an analysis of system, taking into account the influence of internal and external factors.

Knaccudpukanus nzoopaxkennii co cnyrunka AZERSKY nousenHo-
PACTHTEIBHOr0 MOKPOBAa FOPHBIX U MPEATOPHBIX TePPUTOPHii

Kynuesa C.IY, /Ircagpaposa H.P?
'Hayuonanvnas Axademus Asuayuu, *Hucmumym Ieoepagpuu HAHA
guliyeva.s.h@gmail.com

Beenenne. OnHoOW M3 BaXKHBIX 33/1a4 JUCTAHIMOHHOTO 30HAMpoBaHus ([13) siBisercs uccnenoBanue
OMOU3NUECKUX MapaMEeTPOB M COCTOSHHS TOYBEHHO-PACTUTENHHOTO TOKpoBa 3emun [1]. B Hactosmee
BpEMsl CYIIECTBYET Psijl MPOTPaMMHBIX KOMIUIEKCOB, KaK C OTKPBITBIM KOJIOM, Tak u ¢ 3akpbiTbiM (ENVI,
ERDAS Imagine, eCognition, PCl GEOMATICA u 11p.), ¢ MOMOIIBIO KOTOPBIX OCYIIECTBISIETCSI 00paboTKa
n3obpaxennit. OTHAKO Ha MPAKTHKE BO3HUKAIOT CIOKHOCTHU JUIS ITUPOKOTO MPHUMEHEHHUST a9POKOCMHUYECKOM
uHpopmanyu (AKW) B paznuysbix cdepax HaydyHBIX M NPUKIATHBIX 33jad. PazpaboTka METOMUKHU s
KjnaccupuKanuu OOBEKTOB MO JaHHbIM J(3 3emum SBiIsSETCS aKTyaJbHOW 3ajadedl Juid Hay4yHbIX U
npakThueckux 1ened. B AsepOaiimkane nonb3oartenn AKW MMEIOT BO3MOXKHOCTH IMOJIy4aTh CHUMKH C
oreuecTBeHHoro crytHuka AZERSKY B pasnuunble mepHoasl BpEMEHH, YTO 3HAYUTENBHO OOJerdaeT
MPOBEJICHUE a3POKOCMUYECKOI0 MOHUTOPHUHIA, OCOOCHHO JJIsl TOPHBIX M IPEATOPHBIX PETHOHOB.

IMocTranoBka 3amaum. Llenpio nanHO# paOoOTHI sABIAETCS pa3paboTKa M TECTHPOBAHHE METOIMKHU
KJacCU(pHUKaIi 00beKTOB 10 JaHHBIM co ciyTHrka AZERSKY. Jlns ocyiecTBieHHs MOCTABISHHON IENN
HEOOXOIMMO BBINOIHHUTE PS/ TOCIEAOBATENbHBIX Hpoueayp o0pabotku m3oOpakeHuid. s sTHX wenel
HCTIONB3YITCs Mporpammubie kKomruiekesl ENVI 5.2 ¢ nunensuonubsiM kogom 1 QGIS ¢ OTKpEITEIM KOTOM.

1. UcxonHble TaHHbIE U METOIHMKA MCCJIET0BAHUS. BBICISIOT JIBa OCHOBHBIX BHJIa KOMITBIOTEPHOMH
Kiaccuukanui 00beKTOB 0 CHUMKaM: 0e3 o0ydeHust u ¢ oOyuenueM. [lpu knaccupukanum 6e3 oOydeHus
BCE NMHUKCEJM CHUMKA Pa3AelsIIOTCSd Ha HECKOJNBKO TPYII HMJIM KJIaCTEpOB TOJBKO Ha OCHOBE CXOACTBA U
pa3nuusl MX 3HAYEHHWA CIEKTpajJbHOM spkocTU. I 3TOro mnpeanaraercs NPUMEHSTh WTEpaTHUBHBINA
anroput™ ISODATA. B pesynbrare OyJeT nonydeHa MpeaBapuTeNibHas KapTa KiiacCU(HUKAIUA, Ha KOTOPOM
Pa3HBIMH LBETAMU BBIACIICHBI PA3JIMUHBIC KIACTEPHI.

[Ipn knaccudukanum ¢ oOydyeHHEM BHavajie 3aJai0Tcsl STAJOHBI JUISL KaXKAO0ro Kjacca — 3HAYCHUs
SIPKOCTH, THIUYHBIE I OOBEKTOB, KOTOPbIE TpeOyeTcss aBTOMAaTHYECKH paclio3HaTh Ha CHUMKeE [2]. 3mecs,
4YeM TOYHee BBIOpaHbBI ATAJOHBL, TeM Oojiee TOYHO OyaeT KiacCH)UIMPOBAHO Bce M300pakeHHE U C ITOH
Hesiplo  pa3paboTaHa MeTOAMKAa BBIOOpa 3TaJOHHBIX (HParMEHTOB HW300paXKEHUS IO CHEKTPaJbHBIM
napamMeTpam U KpPUBBIM.
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Hcxonnbie nannble: Tonorpaduueckue kaptel Macirada 1:100000; Temarnveckne kapThl MacimTaba
1: 500000; MHoro30HabHBIN KOCMUYecKHi CHUMOK co ciiyTHuka AZERSKY (4 criekTpanbHBIX KaHana, 6M,
chémia 2014 rona) (puc.1).

e

gl

2. ITanbl 00pPaGoOTKH KOCMHY€ECKOT0 CHUMKA.

Busyansnbiii ananu3. CryTHHKOBOE M300payKeHHE BBI3BIBACTCS Ha SKpaH AWCIUICS KOMITBIOTEpa ¢
nomoinsio nporpamMel ENVI 5.2 ¢ nenpro onpenenurs KOIMYECTBO KIIACCOB, HAa KOTOpPBIE HEOOXOIMMO
pa3bute uzoOpaxenue. OmnpeneneHue KOIUYECTBA KJIACCOB M BBIAENICHHE T'PAHHIl KJIACCOB OOBEKTOB Ha
CHHMMKE BBITIOJHSIOTCS C TIOMOIIBIO MPOIIEAYP YITyUIICHUS] BU3yalbHBIX KAYeCTB H300paKCHUSI.

Hns BusyaldbHOTO OTOOpa TECTOBBIX (DPArMEHTOB BBIMOJIHAIOTCS MPOLEAYPbl NpeoOpa3oBaHUs
HCXOHBIX CHUMKOB, Ha pHc.2 (a) mpuUBOXUTCS mpumMep npeodpasoBanus no uaaekcy NDVI (B pesynberare
HOJyyaeM HHJIEKCHOe H300paskeHue B depHo-OenoM ¢opmare). lcmomb3yeM 3TOT HMHAEKC, TaK Kak B
uccienyeMol 001acTH MMEEeTCsl JIECHOW MOKPOB M CEIbCKOXO3SHCTBEHHBIE TONs. [IMrMEHT B JUCTBAX
pacTteHuid, xjaopoduul, cuibHO momniomaer BuauMmblid cseT (0,4-0,7 mMkMm) s mpouecca (OTOCHHTE3a.
Knerounast cTpykTypa JIMCThEB, C IPYrOi CTOPOHBI, CUIIBHO OTpakaeT OmmkHuN nHppaxkpacHsil ceet (0,7-
1,1 mxm). Uem Gonbliie TUCTBEB Y pacTeHHs, TeM OOJbIIE COOTBETCTBEHHO BO3ACHUCTBYIOT 3TH JUIMHBI BOJH
cBeTa.

6577 AR B W) : ul (6)
Pucynox 2. Yepno-benoe unoexcroe uzobpasicenue (a), @pazmenm pe3ynomama HeKOHmMpoaupyemou Kkiaccuguxayuu (0)

BobinoJsiHenne npoueaypbl HEKOHTPOJIUpyeMoil Kiaaccudukanuu. s O6onee TOUHOTO BBIAEICHUS
STaJIOHHBIX (PparMeHTOB MPOBOMUTCA HpoleAypa HEKOHTponupyemoin kiaccudukanuu ISODATA (puc.3).
OpHako no ¢parMeHTy knaccudukanuy Ha puc.2.0 Ipu CpaBHEHHH C MHIEKCHBIM M300paxkeHneM (puc.2.a)
MOXHO OIpENeNIuTb, YTO HHAEKCHOE H300paskeHHE Oojee YETKO BBIACNSET PyciO PEeKH, KOorma Kak
HEKOHTPOJIHMpyeMast KITacCH(UKALUs B 3TOH 00IaCTH CMEIIMBAET KIIACChI.

Pl Court Percent
0 ]
2 AN
180 Lo
5% 0nm
e TR
11 T
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nea e
NI a6
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“

Pucynok 3. Pezynomam svinonuerus npoyedypol hekonmponupyemoui kaiaccuguxayuu - ISODATA
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Ha puc. 3 cnpasa - jiereHaa pesysbraTa paboThl HEKOHTPOIHPYEMO Kitaccubukaruu. 1o nuKcenei
KJIACCOB B IMPOIICHTaX M IO KOJWYECTBY NMHKCENICH B Kiacce Ha cHUMKe. [lodstomy mimsa Beraucienwss NDVI
€CTECTBEHHO HCIIOJIb30BATh CHIIBHBIC PAa3UUYUsl B OTPaKaTeJIbHOM CIIOCOOHOCTH 3THX OHANla30HOB JJIMH
BoiH [3]. Otciona BbIBOA, YTO B HH()OPMALIMOHHBIX CHCTEMaX a3pOKOCMUYECKOTO MOHUTOPHUHTa HEOOXOIUM
KOMIDIEKCHBIN TMOJXO0J B TEXHOJOTHYECKOW mermouke oOpaboTku m3oOpakeHuil. To ecThb MO HHAEKCHOMY
M300paKeHUIO0 TOYHO OMPEAEISIOTCS TPAHUIIBI PYyCiia PEKH, a MO pe3yabTaTy Kiaccu(UKaluu B 3TOM pyciie
MOYXHO BBIICJIMTB BOLY U CyX0O€ PYycio (TallbKy, MECOK).

BrinosiHeHue npoueaypbl KOHTPOJHMpYeMoOil kiaccupukauuu. /[ BBIIOJHEHUS NPOLEAYpPHI
KOHTPOJMPYyEeMO#l KiacCH(pUKAIMK HEOOXOJUMO BBIICIUTH OMHOpPOAHBIE (parMeHThl 10-TH KiaccoB
00BEKTOB HCCIIEAyeMOi TOpHOW W mTpearopHod Tepputopuil. C 93TOH WHENbl0 MO  Pe3yabTaTry
HEKOHTpOJHpyeMol kiaccudukanmu (puc.3) Bbiaemstorcs ogHopoansie ¢parmentsl (ROI) € momoriso
ENVI 5.2 u uccienytorcst uX CeKTpabHbIE XapaKTEePUCTUKU U CIICKTpalIbHbIE KpUBBIE (prc.4).

Hacrosmuii momxos 3akiroyaeTcss B TOM, YTO JUIS KaKJOHW COBOKYITHOCTH OOYYalOLIMX TECTOBBIX
(parMeHTOB, MPEACTABISIONIMX OJMH KiIacC OOBEKTOB, NMPOBOJAUTCS aHAIM3 CHEKTPAIBHBIX KPHUBBIX H
MapaMeTpoB, BBIUUCIEHHBIX ¢ momompio ENVI 5.2. Jlnsg storo BU3yasbHO BBHIOMPAIOTCS OJHOPOIHBIE
(hparMeHTHI pa3HbIX 00BEKTOB, MOICKAIINX HCCIEOBAHUIO IO TOCTABIEHHON 3a1ade.

Kpacnas kpusas ROl 1 — necHoli MaccuB, MMeeT PEe3KUi MOABEM B OmKHEW MH(paKpacHOH 30HE U
CIIEKTpasibHAsl OTpaKaTeNbHas CIIOCOOHOCTH OOIbINe, YeM Y IUIOTHOH TpaBsHOW pacturenpHOCTH — ROI 3.
KpuBas nemmotHo# TpaestHON pactutensHocTd ROl 4 B BUAMMOM nuama3oHe MPAaKTHYECKH COBIATAET C
KPUBOM IUIOTHOW TpaBSHOW pacTUTENLHOCTH, HO pasnudatorcs B NIR (Omwxnel wunppakpacHoii). Bee
KpuBble Xopouo pazauyarorcs B NIR, roe otpaxkarenbHas cnocoOHOCTh BOJHOM MOBEPXHOCTH CHIDKACTCS, &
pacTUTETHHOCTH TOBBIMAeTcs. OCTanbHBIE KIACCHI - STO PA3IWYHBIE THITHI IMOYB, PYCIO PEKH, TOPHBIE
xpeoTel. [lo 0oTOOpaHHBIM TECTOBBIM ()parMeHTaM OBUTH TPOBENEHBI MPOIEAYPhl KIACCH(DUKALUN C
o0y4eHneM 1o METOIaM MaKCHMYyMa IIPaBIONoA0Ous U MUHUMYMY pacCTosiHHsA. MeToq Kiaccu(uKalyy 1o
MaKCUMYMY TpaBAOMOA00us MoKa3an OOJBIIOe KOJTMYECTBO HEPACIIO3HAHHBIX KIIACCOB OOBEKTOB, OTCIONA 32
KOHEYHBIN pe3ybTaT ObLI MPUHAT PE3YNETAT KIACCU(PUKAIINH TT0 MUHUMYMY paccTosHUSA (puc.S).

Ha puc.5. B TOpHO! MECTHOCTU TYCTOH JIECHOW IMOKPOB - OOJIOTHOrO I[BETa, CUPCHEBBIN IIBET -
penkonecke, CHHUH 1BET - TOpHBIE XpeOTHI (06€3 IECHOTr0 MOKPOBa), pyciia peK OKpalleHbl B CBETIIO-TOITyO0H
IIBET, KPACHBIH IIBET - BOJHAS IIOBEPXHOCTb.

— ROI #1
1500~ rolI#2
S ROI #3
2
s ROI #4
> 1000 -
2
o
=]
500 |
1.0 15 20 25 30 35 40
Index X ¢ :
ik v q\ il 5
Puc. 4. Cnexmpanvrvie kpusvle nsamu K1accog 06beKmos 6 Pucynok 5. Pezynomam ob6yuaemoti Knaccugpukayuu no
eoproti meppumopuu. ROl 1 - kracc - necnoii maccus. Memody Onudicaiiuie2o coceod (MUHUMYM PACCMOSIHUL)

ROI 2 - soonas nogepxnocms. ROI 3 -mpassanot
nirommuowil noxpog. ROl 4-nennomuwiil mpassinoi nokpos.

B npearopHoli TeppuUTOpHM B OCHOBHOM HaXOJSTCS CEIIbCKOXO3SHCTBEHHBIE TONS (MAllHH C
PacCTUTEIHHBIM MTOKPOBOM - TEMHO-3EJIEHBIN H JKEJTHIA IBET U 0€3 PaCTUTEILHOTO ITOKPOBA - TOMy0Oi 1BET),
a TaKk)Ke HaceJIEHHbIE MyHKTHI C CaJaMU U OrOpoJIlaMU - TEMHO-PO30BBIH 1BET.

3aknawuyenne. COBOKYIMHOCTh TpeiiaraéMbIX METOIOB M CIIOCOOOB B JaHHOW CTaThe 110
ABTOMATU3UPOBaHHOMY JIEIIH(PPUPOBAHUIO KOCMUYECKHUX CHUMKOB, TIO3BOJISIET YBEITUYUBATh 3(PPEKTUBHOCTh
nerdpupoBaHus OYBEHHO-PACTUTEIILHOTO IMOKPOBA MO JaHHBIM JI3 BBICOKOTO pa3pelieHHs CO CITyTHHKA
AZERSKY.

Jluteparypa
1. Yangpa A.M., Tomr C.K. JlucraHIImOHHOE 30HAMPOBaHHE M reorpaduyeckue MHOOPMAIMOHHBIC
cucteMsl. Mocksa, u3-Bo «Texnocdepar, 2008, c.288.
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2. Ucmarosa X.P. Construction of spectral curves according to the data of the WorldView-2 satellite and
analysis on their basis of spectral reflectance of saline soils. Austrian Journal of Technical and Natural
Sciences.Ne 5-6. May-June 2017. Section 1. Astronautics, pp. 3-11.

3. Tpudonoa T.A., Mumenko H.B., Kpacnomexor A.H. TecoundopmaiiioHHbIe CHUCTEMBI U
JMUCTAHIIMOHHOE 30HINPOBAHUE B SKOJOTHUECKHX HccaenoBanusax. M.. Akagemudeckuii np-1, 2005. - 352 c.

AZERSKY satellite image classification of soil-plant cover of the mountain and foothill territories
Guliyeva S.H., Jafarova N.R.

Methods of processing and testing AZERSKY satellite image of mountain and foothill territories of
Akhsu region are considered. The proposed classification technology for satellite image refers to the methods
of thematic processing of high-resolution satellite images for more efficient interpretation and mapping of
soil-plant cover.

OcHOBHBIE MPUHIUNBI BHEAPEHUS AUCTAHIHOHHBIX METOI0B /1151 MOHUTOPHUHI A
He(TerazoBbIX 00LEKTOB

I'yceuinosa A.H., baoanosa A.H.
Hayuonanvuas Axademus Asuayuu
afahoussain@gmail.com

HedTb 1 HedTempoayKTHl SBIAIOTCS OJHUMH M3 HauOojee OMacHBIX BUIOB 3arpsi3HEHHs, KOTOpHIC
HPE/CTABISIIOT COO0M CMeCh OpraHMUYecKuX coefnHeHui. OHU coaepkaT OONbIIOe KOJTHUECTBO XUMHYECKU
aKTHBHBIX BEIIECTB, KOTOPBIE HW3MEHSIOT COCTaB OOBEKTOB OKpYKAIOWIEH cpelpl, mpeodpasys
€CTECTBECHHBIC KOMIIOHEHTHI B 00J1ee TOKCHYHBIE (DOPMEL.

Hns momydeHuss HEOOXOAMMOW M JOCTOBEPHOH HMHGpOpPMAanMU O palioHaxX pas3BelKH, IOOBIYH,
nepepadOTKU U TPAHCHOPTUPOBKH YTIIIEBOJOPOJOB IIMPOKO MPUMEHSIOTCS adpOKOCMHUYECKHE CpEeICTBa

JIMCTAHIIMOHHOTO 30HINPOBAHUSI.
Ha puc. 1. npuBeneHa cTpyKTypHas cxeMa IPOBEACHUS adpPOKOCMHUECKOr0 MOHUTOPHHTa 00BEKTOB

HedTerazoBoro Komiiekca u popMupoBanusi HHHOPMAIIMOHHBIX MTPOAYKTOB.

uomg:“ m Q : ’ “ F NONYHEHAE UCXONHON MHOOPMALINK
M ¥ i '
o = MOHUTOPWHIa . § N

e [ || | I}
(| CHbineiAy ommoTIA Semtatea
g e
. Lh Lol T 0
PEKOMEHIALIAK e

Puc. 1. CmpyxmypHas cxema npogeoenus: aspoKocMuyecKko20 MOHUMopuHaa 00vexmnos
Hegmezaz06020 KomMnieKca

Hnst MOHMUTOpHHTa OOBEKTOB HE(TEra3oBOro KOMIUIEKCA MOTYT HCIIONb30BAThCS: CIIyTHHUKH,
000pyI0OBaHHBIC ONTHYECKOW armaparypoi yibrpaduosneroBoro, Bugumoro u WMK-muama3oHoB crekTpa
CBEPXBBICOKOTO, BbICOKOrO M cpenHero paspemenus (0,4-30,0 M), MHOrOCHEKTpaJILHOW ammapaTypoi
cpennero (5,0-90,0 M) u Hu3Koro paspemenus (003opHble) (0,1-1,0 kM), a TakKe TrUHEpCHEKTPaIbLHON
anmapatypoi; pajHOJIOKallMOHHBIE CITyTHUKH, OOOpY/OBaHHBIE PaJUOJIOKATOPAMU C CHUHTE3MpPOBAHHUEM
aneptypsl (PCA) Bricokoro (1,0-8,0 m), cpennero (12,5-25,0 m) u Huskoro (100-600 m) paspemieHus;
CIYTHHKHM JAJIi MarHWTHOM W TpaBUTAlMOHHOW CHEMOK; METEOpPOJIOTMYECKHE CITyTHHUKH; CITyTHUKOBBIE
HaBUTAIIMOHHBIE CHCTEMBI.

Hamu mnpexncraBieHo nzobpaxkenne ¢ kocmudeckoro cunmka Pleiades (2013 roxa, ¢ paspemieHnem
1M, 4 ciekTpalbHBIX KaHala), JaHa 4acTh TeppuTOopHu Herenpomsbicia uM. 3. Taruesa (puc. 2).

[lo cHUMKY BH3yalbHO MOXKHO OIPEAENUTh, YTO OOJbIIAsl YacTh 3TOTO Yy4acTKa HedTermpombicia
3arps3HeHa He()ThIO U OoTXoAamMu OT Hedreno0bun. Ha Teppuropuun HedTempoMbicia HAXOIUTCS OOJIBIION
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YYaCTOK OTCTOHHHKaMU, BHICHIXAIOIIUMH U 3arps3HEHHBIC HEPTHIO 03Epa, 3aMa3ydeHHbIE TPYHTHL. B TO ke
BpeMs B pe3yibTaTe MHPOBEACHHS PEKYJIbTHBALMOHHBIX pabOT MO OYHCTKE TI'PYHTOB HAa TEPPUTOPUH
He(TePOMBICIIa OPraHU30BaH dKomnapk (puc.3).

¥ . % g » —

K & . l i"/ K’m Lo h e > -
Puc.2 Hzo6pasicenue c kocmuueckoeo chumka Pliedies uacmo Puc.3. Dxonapx na meppumopuu Hepmenpomvicia
meppumopuu Hegpmenpomuicia

um. 3.Tazuesa.

CpaBHHIBasi CHUMKOB IO TOTIOKapTe€ U KOCMOCHHUMKOB MOKHO MPOCIIEAUTH AUHAMUKY 03&p (puc.4).

Puc. 4.a. Dpacmenm o3épHuvix cucmem Ha Puc.4.6. Tom sice ghppacmenm nHa KOCMOCHUMKE
negpmenpomvicie um. 3. Tacuesa no monoxapme 1976 2013 200a
200a.

CpaBHenuneM puc. 4.a u puc. 4.0 MOXXHO HaOJrOAaTh AWHAMUKY 03Ep. JKEnroil muHMEH MmokazaHBI
KOHTYpa 03€p Ha KapTe 1 Ha CHUMKe. Kak BUAHO 9acTh 03€p MOTHOCTHIO BBICOXJIA, ¢ 00pa30BaHUEM COJEHOMN
KOpPKH, 4aCTb 03ép Ha CTaJuHu BbIChIXaHU.

JlutepaTtypa
1. Bouayp B.I. AspokocMudeckuii MOHHUTOPHHT HE(TErasoHOCHBIX TEPPUTOPUHA U  OOBEKTOB
HedTerazoBoro KoMiriekca. PeanbHocTr 1 nepcnektussl. B Hactosieit kuure. 2012, C. 15-37.
2. Mexepuc A. JlazepHOe AMCTaHIIMOHHOE 30HANpoBaHKe. M.: Mup, 1987. 552 c.
3. Munogsckuii ['.A., byraps B./1., lepeBsako U.B. KpymHomacmiTabHOe IPOrHO3UPOBAHNE OPYACHEHUS
u HedTerazoHocHocTH Ha [punonspuom Ypane / Uccnen. 3emnu u3 kocmoca. 2002, Ne 1. C. 67-71.
4. Mextues A.lLl., McmaroBa X.P., banamosa A.H., A6nymraes X.U. Ilpumenenne I'MC u maHHBIX
13 B nedrerazosoii otpacnu. baky, 2016, ctp.131.

Basic principles of implementation of remote methods for monitoring oil and gas objects
Huseynova A.N., Badalova A.N.

The paper analyzes current trends in the development of remote sensing and justifies the relevance and
necessity of using aerospace methods and technologies for monitoring oil and gas areas and oil and gas
facilities. The classification of the main tasks of the oil and gas industry, which can be solved by aerospace
methods, where is presented a structural scheme of the aerospace monitoring of oil and gas facilities.

Also presents the processed aerospace images from the satellite Landsat (30m) and Pleiades -1 (0.6)
from the 2013th year, which describes oil spills and their distribution throughout the Caspian Sea and the
territory of the Absheron Peninsula, and a comparative analysis of the dynamics of lakes.
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ﬁ Hava prognozlarinin tartib edilmasinds miiasir adadi prognoz iisullarinin istifadasi
& =

= Quluzada C.0.
- Milli Aviasiya Akademiyast
x quluzade.covher@gmail.com

Atmosferin tasiri ilo formalagan meteoroloji proseslarin cari va golocak vaziyyati hagqinda informasiya
hor bir &lkonin iqgtisadiyyatimin miixtolif saholorinds genis istifado olunur. Istifado olunan meteoroloji
informasiyanin miqdarina va onun keyfiyystino gora birinci yeri aviasiya naqliyyati tutur.

Meteoroloji  prognozlarin  keyfiyyatco vo komiyystco somoaroliliyinin  artirilmasit  diinya
meteorologlarinin  garsisina qoyulan miiasir taloablordondir. Bu mogsadlo meteoroloji prognozlarin
hazirlanmasinda miixtolif yanagmalardan vo todqiqat tisullarindan istifado olunur. Meteoroloji prognoz
tistillarindan biri do adadi prognoz tisuludur. Meteoroloji progqnozlarin adadi iisullarinin fiziki asasini bir ¢ox
fiziki qanunauygunluqlar toskil edir. Bu fiziki qanunauygunluglar miirokkob hidrotermodinamika
tonliklorinin k6moayi vo odadi prognoz modellari vasitasilo hall edilir.

Meteoroloji prognozlarin odadi {isullarmin riyazi asaslarini hidrotermodinamikanin tam tonliklor
sistemi toskil edir. Bunlara hidrodinamika vo termodinamikanin asas tonliklori — horokotin, kiitlonin vo
enerjinin saxlanmasi kimi qanunlarin riyazi ifadslori olan horokstin miqdari tonliyinin ii¢ formasi,
kasilmozlik tanliyi va istiliyin axib galmasi tonliyi aiddir.

Biitiin bunlarla boarabar, daha kigik miqyasli olmayan harokatlor iiclin horokat migdarmin tonliyinin
saquli proyeksiyasimi boyiik daqiglikls statika tonliyi ilo avoz etmok olar. Atmosfer riitubatliyini vo riitubatin
atmosferdos dasinmasi vo atmosferin sixilan miihit kimi baxilmasi xiisusiyyatini nozors almagq ti¢iin hal tonliyi
doa bu miirakkoab tonliklor sistemins daxil edilmisdir.

Fiziki-riyazi tohlil isulu vasitosilo atmosferdoki fiziki proseslerin 6yronilmasi hayata kecirilir. Bels ki,
fiziki proseslorin izah1 ancaq fiziki qanunlar vasitosilo verilo bilor. Biitiin bunlarin noticasidir ki, miiasir
dovrdo geyri-adi dagiq tadqgigat tisulu — meteoroloji proseslorin riyazi modellasdirilmosi tisulu genis tatbiq
olunmaga baglanmisdir.

Hal-hazirda hidrometeorologiyada on aktual masalordon biri miiasir rogeamsal prognoz modellorindan
istifado etmokla, yiiksok dagigliklo hava prognozlarinin tortib edilmoasidir. ©dadi prognoz modellari hava
soraitinin cari miisahide molumatlarini miixtalif manboalordon alir vo bu malumatlart bir kompiiterds model
formasinda termodinamika tonliklari vasitasilo hall edorok golocok hava vaziyyatini prognozlagdirir. Hal-
hazirda LFM, NGM, NAM, RUC, WRF, UKMET, GFS vo ECMWF kimi miiasir rogamsal prognoz
modellorindon operativ praktikada ¢ox genis istifodo edilir. Ragamsal prognoz modellarinds prognoz
doqiqliyi timumiyyatlo, zamanla azalir vo uzunmiiddatli prognozlar ii¢lin yalniz daha bdyiik miqyaslarda
ohomiyyatli dogigliyini goruyub saxlaya bilir.

Ragamsal hava prognozu modelinin strukturu asagidaki sokilds verilmisdir.

Prognozva
Xabardarhglar ™ Yoxlama
+
Miigahidaler #  Prognozcu
¥
RHP Mahsulu  |#
h
} Prognoz Modellen v Ansamblh
Prognoz Sistemlari
£ ] L
Assimilyasiya Dinamika Fizika
i 3 F
Tanliklar

Sakil 1. Ragamsal hava prognozu modelinin strukuturu
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Miiayyan fiziki harokat gqanunlar1 vo enerjinin saxlanmasi ganunu atmosferds meteoroloji elementlorin
vo atmosfer hadisslorinin evolyusiyasini idars edir. Bu ganunlar rageamsal hava prognozunun asasini togkil
edon bir sira riyazi tonliklara ¢evrils bilar.

Vilhelm Bjerknes ilk dofo olaraq 1904-cii ildo prinsipial olarag rogomsal hava prognozunun
miimkiinliyiinii miiayyan etdi. Atmosferin ilkin fiziki vaziyyatini meteoroloji kemiyystlarin zamanla neca
doyisdiyini tonliklor vasitasi ilo tonzimlondikdon sonra, bu dayisanlarin yeni giymatlorini tonliklor vasitasilo
hall edilmasi toklif edildi.

RHP (Roagomsal Hava Prognozu) modelininin on sads formada riyazi tonliyi asagidaki kimi yazmaq

olar;

AA
—=F(4
(A)
Burada:;

- AA - fozada miioyyon bir ndqtads prognoz dayigoninin doyismo giymotino barabordir;

- At - prognoz miiddati;

- F(A) - A dayisoninin kemiyyat doayisikliklarina sabab ola bilon sortlorini ifads edir.

Tanliyi s6zlarlo bu ciir ifads eds bilorik:

T-miioyyan zaman intervali daxilindo otraf miihitin birgs tosiri A-prognoz doayisoninin komiyystca
doyismasina boraboardir.

RHP-da meteoroloji doyisonlorin golocok giymatlorini prognozlasdirmagq tigiin onlarin ilkin giymatlorini
tapmaq vo sonra prognozlasdirma miiddatinds meteoroloji doyisanlors tasir gostaran fiziki amillori olava
etmoakla, hall olunur vs asagidaki kimi ifado edilir:

A" LI,
burada: F (A) — sistemas tasir gostara bilacak biitiin qlivvalarin birgs tasirini gostarir.

Asagidaki codvaldo ECMWF, GFS vo NEMS modellori vasitasilo temperaturun Heydoar Oliyev
Beynalxalg Aecroportu {iglin 2 sutkaliq prognoz gqiymatlorinin miintozom miisahido molumatlar1 ilo
miiqayisosi verilmisdir.

Cadval 2.
Miisahida 14.01.2019 15.01.2019
Vaxti ECMWF GFS NEMS Faktiki ECMWF GFS NEMS Faktiki
00:00 5 6 4 7 4 7 5 6
03:00 5 6 4 7 5 7 5 7
06:00 4 5 4 5 4 7 5 9
09:00 6 6 5 5 6 7 6 8
12:00 7 6 7 7 11 9 11 10
15:00 7 7 7 7 12 12 14 14
18:00 5 6 5 6 7 12 11 10
21:00 5 6 5 5 7 11 8 10

Coadval 2-do 14.01.2019 vo 15.01.2019 tarixlori iigiin ECMWF, GFS vo NEMS modellori vasitasilo
temperaturun prognostik giymatlori ilo faktiki miisahide malumatlarinin miiqayisasi verilmisdir. Ragomsal
prognoz modellari ilo prognoz 13.01.2019 tarixinds verilmisdir.

Ragamsal prognoz modellari vasitasilo prognozlasdirilan kamiyyatlorlo miisahide olunan kemiyyatlor
arasinda fargin bozi hallarda ¢ox az oldugu askarlanmusdir. Qeyd edilon farglarin az olmasi iso ragamsal
prognoz modellsrinin ddanisliyinin yiiksak olmasini demays imkan verir.

9dabiyyat

1. Hiiseynov N.S. Sinoptik meteorologiya. Darslik. Baki 2012. 325 ssh.

2. Safarov S.H. Meteoroloji prognoz iisullarinin asaslari. Darslik. Baki 2011. 238 sah.
3. https://www.windy.com/multimodel/40.380/49.830?40.395,49.882,7

Application of modern numeric prognosis in the method of air forecast
Guluzade J.A.

Increasing the quality and quantitative effectiveness of meteorological forecasts is one of the modern
requirements set by world meteorologists. For this purpose, different approaches and research methods are
used in the preparation of meteorological forecasts. One of the meteorological forecasting styles is the
numerical prediction method. The ECMWF, GFS and NEMS numeric weather models are compared with
regular observation data for 2 days forecast for Baku.
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Multispektral tasvirlarin emali asasinda sahralasma prosesinin
giymatlondirilmasi

Hasonova 1.T., Ozizov B.M.
Milli Aviasiya Akademiyasi
h.ilahe@inbox.ru

Sohralagma prosesi torpaq eroziyasinin bir ndvii olub, bitki drtiiyiiniin tadricon bu vo ya digar doracads
mohv olmast ilo saciyyslondirilir. Orazido bitki Ortiiyliniin sixliginin, ortiilmo daracasinin va boyunun
hiindiirlityiindon asili olaraq, goriinon vo yaxin infraqirmizi spektrlordo spektral parlaqliq omsalinin
giymatlori boyiik hodd daxilindo doyisir. Gostorilon xiisusiyyat Sohralagsma prosesinin keyfiyyat vo
komiyyatco giymotlondirilmasina imkan verir. Coxsayli todgigatlar naticesindo miioyyan olunmusdur ki,
yuxarida gostarilon diapazonlarda sohralagsma prosesi hagqqinda on dolgun informasiyani ¢oxkanalli aerofoto
cokilis sistemlori vasitasi ilo aldo etmok miimkiindiir.

Coxkanalli fotogokilis sistemlorindon on genis yayilmis MKF-6 qurgusu oldugundan, biz gostorilon
sistem vasitasila alds olunmus sokillorin texniki emali xiisusiyyatlorini nazordon kegiracayik. Malum oldugu
kimi, MKF-6 ¢okilis qurgusu alt1 kanalli fotogokilis sistemidir. Sistemin dord kanali gériinan ( A= 480,
A,=540, 23=600, A,=660 nm), iki kanali yaxin infraqirmizi (As=720, As=840 nm) diapazonlarinda islayir.

Sohralagma prosesini keyfiyyatco giymotlondirmak {igiin xiisusi sintezlagdirici qurgu olan MSP-4-dan
istifado edilmisdir. MKF-in dord kanali sintezatorda yerlosdirildikdon sonra proyeksiya iisulu ilo gorti
ronglords totbiq olunan sahonin (kadrin 6lgiilorine uygun olaraq) boyiidilmiis oksi alinir. Bitki Ortiiyliniin
pozulma xiisusiyyatlorindon vo doracasindon asili olaraq, ekranda miixtalif ronglor areallari alinir. Emal
prosesinds Qobustan qis otaglarini oks etdiron kadrlardan istifads olunmusdur.

Bitki ortiiyiliniin pozulma doracasindon asili olaraq, rong ¢alarlarmin formalagmasini giymatlondirmok
ti¢lin sintezatorun is rejiminin gostaricilori asagidaki cadvalds gostarildiyi kimi geyd olunmusgdur.

Coxkanalli aerogakillorin emali zaman1 MSP-4 sintezatorunun is rejiminin gostaricilori

Sintezatorun kanallarinin némrosi 1 2 3 4
Neqativin spektral kanallarinin némrosi 4 2 6 3
Rangli siizgocin ndmrasi 7 6 9 6
Blendanin nomrasi 0 0 0 0
Potensiometrin voziyyati max max max max

Sintezatorun ekraninda bitki Ortilyliniin pozulma dorocasindon asili olaraq, asagidaki ronglor
almmusdir.

1. Bitki ortiyii 50-60% azaldigi sahalords yasil rong konturlarin fonunda agiq gohvayi rongls
saciyyalonir.

2. Bitki ortiiyi 65-80% azaldigi saholords boz-yasil konturlarin fonunda gohvayi rangls saciyyalanir.

3. Bitki ortilyi 80-95% azaldigi saholordo goy-girmizi konturlarin fonunda tiind gohvayi ronglo
saciyyalanir.

Dediklorimizdon goriiniir ki, miixtalif doracslords sshralagsmaya moruz qalmis sahslor ti¢iin konkret
rong se¢imi yoxdur. Gostarilon tisul sohralagsma prosesini miiayyan Xatalar ¢argivesinds giymotlondirmays
imkan versa do, komiyyatcoa giymotlondirmayi miimkiin etmir. Buna gors do, mikrofotometrik o&l¢ii
tisulundan genis istifads olunur.

Bizim oOlgmolords UFO-451 mikrofotometrindon istifado olunmusdur. Mikrofotometrin  6l¢ii
aperturasinin diametri 1.0x1.0 mm-dir. Buna goéra do 3000 m hiindiirliikdon ¢okilmis sokillor ti¢iin soth {izra
ayirdetms imkani 24x24 m haddinds olur. Sakillorin optik sixliginin 6lgma doagigliyi +0.013 sixliq vahidi
giymatindadir. Mikrofotometrin klin sabiti k=0.129 sm. Sohralagma doracasini giymatlondirmok ii¢iin optik
sixliglarimi, sonra iso optik sixhiglarin giymetina osasen dispersiya hesablanmigdir. ilkin olaraq har bir

Sohralasan saha tiglin optik sixliglarin orta qiymati asagidaki formula ilo toyin olunmusdur.
~.Di

D=

n
burada D- fotogoklin optik sixhglarinin orta giymoti, 3.7 ; Di —olgiilon optik kamiyyatlorin comi, n - todgiq
olunan kontur daxilinds dl¢iilorin say1.
Optik sixliglarin dispersiyasinin qiymati asagidaki formula ilo toyin olunmusdur.
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(52= Z?:1(Di1_D)2
e
burada o° - optik sixliglarin giymetinin dispersiyasi, Y™ ,(Di — D)? - optik sixliglarm orta giymatinin
miixtolif optik sixliglarda kvadratin fargi, n - kontur daxilinds 6lgiilorin sayidir.
Gostorilon tisul vasitasilo miixtolif dorocodo sohralagmaya moruz qalmis saholor iizro daha dogiqg
miiayyanlosdirma aparmaga imkan verir. Olgiilarin naticalori cadval 2-do verilmisdir.

Cadval 2. Sohralagma intensivliyinin optik parametrlorin giymatlarindan asililig:

Bitki ortiiyiiniin voziyyati Optik sixligin orta gitmati, D Dispersiya, o
30%-dan 50%-o kimi mahv olmus bitki ortiyii 0.87-1.10 0.24-0.52
50%-don 65%-0 kimi mohv olmus bitki ortiyii 0.88-1.16 0.53-0.62
65%-don 80%-o kimi mahv olmus bitki ortiyii 0.98-1.17 0.63-0.77
80%-don 95%-o kimi mahv olmus bitki ortiyii 1.04-1.24 0.78-1.08

Codvoaldon goriiniir ki, sohralagma intensivliyi ilo optik sixligin orta qiymati vo dispersiya arasinda
miiayyon qanunauygunluq mévcuddur.

Sohralagsma prosesina bir ¢ox tobii Vo antropogen amillar tosir gostardiyindan, toklif olunan metodun
coxoahataliyini tomin etmok ti¢lin respublikanin sohralagsmaya meyilli digor regionlarnda kompleks
todqiqatlarin aparilmasi mogsadauygun hesab olunur.
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Evaluation of the desertification process on the basis of processing multispectral images
Hasanova L.T., Azizov B.M.

The review and forecasting of the desertification process has been detailed in the article. It has been
shown that the spectral changes taking place on the vegetation cover based on the processing of multispectral
images allow the process of spreading the vegetation on the basis of satellite information. Assessment and
prediction of desertification process can be solved based on the optical density estimation of images obtained
in different spectral range.

Vegetasiya indeksi asasinda bitki ortiiyiiniin parametrlarinin giymatlondirilmasi

Qaribli Z.Q., 9zizov B.M.
Milli Aviasiya Akademiyasi

zezi.z@mail.ru

Vegetasiya indeksinin istifadosinin osas mahiyysti ondan ibarstdir ki, miixtalif kanallarda aparilan
riyazi omoliyyatlar bitkinin inkisafi haqqinda faydali molumatlar slds etmoys imkan verir. Bu empirik
molumatlar bir nega tisulla aparilir.

Ikinci ehtimal, ag1q torpaq sahasinin kosmik sokillords diiz xatt kimi gdstorilmasidir. Demak olar ki,
biitin vegetasiya indekslori qurmizi diapazonun yaxin infraqirmizi diapazona olan nisbati ilo gotiirtiliir.
Giiman edilir ki, yaxin infraqirmizi zonada ag¢iq torpaq sahasinin xatti yerlogir. Bu Xatt bitkinin inkisafinin
sifir oldugunu gostarir. Vegetasiya indeksinin miixtalifliyino baxmayaraq seyrok bitki ti¢iin vegetasiya
indeksinin foaliyyati ¢ox zoif olur. ©gor bitki Ortilyiiniin sahasi ¢ox azdirsa, onda ¢okilis spektrin asason
torpaq sahosindon asilidir. Analiz ¢ox genis spektral diapazonda aparilmasina baxmayaraq, oksolunma
torpaqlarin ndviindan asili olaraq doyisir.

Hyute Et Al, Elvidge vo Lyon gostormisdirlar ki, torpagdan oks olunan fon vegetasiya indeksina ¢ox
bdyiik tosir gostarir. Ogor o parlaqdirsa, onda indeks kigik olacaq, tiind rangds olarsa indeks boyiik olacagq.
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Elvidge vo Lyon gostormisdirlor Ki, bir gox materiallarda (das, torpaq) oks olunan fonlar qirmizi vo yaxin
infraqirmiz1 diapazonda ¢ox farglanirlar, bu da vegetasiya indeksinin doyismasina sabab olur. Bu problemlori
aradan qaldirmaq ti¢iin daha somoroli iisul miixtalif spektrlords analizlorin aparilmasidir.

Vegetasiya indeksini miioyyan etmok iiciin miioyyan hadlor var. Mas: NDVi-don (Normallasdiriimis
Vegetasiya Indeksi) bitki ortiiyii 30%-don az oldugda istifads etmok olmaz.

Bels ki, RVLNDVILIPVI=30%

SAVI,MSAVI 1,MSAVI 2=15%

DVI=30%

PVIL,WDVI,GVI=15%

Codval 1-ds indikasiya modellarinin totbiq sahalori gostorilmisdir.

Codval 1.
Bir nega sahads tatbig olunan Torpagin tasirini minimuma Atmosferin tosirini minimuma
vegetasiya indekslori endiroan vegetasiya indeksi endiron vegetasiya indeksi
RVI SAVI GEMI
NDVI TSAVI ARVI
ipPvi MSAVI SARVI
WDVI MSAVI 2 GVI

ENVI program paketi kosmik sakillori emal edon zaman xiisusi vegetasiya indeksi hesablayicisindan
istifado edir. Bu hesablayic1 bitkinin torkibinds olan pigmentlorin, azot, karbon vo suyun miqdarini
giymatlondiron 27 vegetasiya indeksini hesablamaga imkan verir. Qirmizi vo yaxin infraqirmizi spektral
zonalarda cokilon sokillordo program bitkini NDVi vo RVI indekslori ilo hesablamag: toklif edocok.
Hiperspektral diapazonda isloyon zaman proqram sokili 27 vegetasiya indeksi ilo hesablamag: toklif edocak.
Sokil 1-do miixtolif 6l¢li avadanlhqglart ilo spektral qruplagmalar gostorilmisdir.
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Sak.1. Bitkini tasvir edan xiisusiyyatlorina goro qruplasdirilan indekslor

Vegetasiya indeksi - verilon tasvirin pikselindo miixtalif spektral kanallari ilo amaliyyatlar naticasinds
hesablanmig va bitkinin parametrlorins asili olan bir gostoricidir. Vegetasiya indeksinin effektivliyi bitkinin

yarpagindan oks olunan siialar ilo miiayyan olunur (Cadval 2).
Cadval 2.

NDVI-nin giymati

Obyektin novii Spektrin qirmizi oblastinda Spektrin infraqirmizi
oksolunma oblastinda oksolunma
Six bitki 0,1 0,5 0,7
Seyrak bitki 0,1 0,3 0,5
Torpag 0,25 0,3 0,025
Buludlar 0,25 0,25 0

Vegetasiya indeksi bitkinin spektral oksetdirmosinin 2 sabit diapazonunda hesablanir. Bitkinin
torkibinds olan xlorofil, qirmizi dalga uzunlugunda (0,62-0,75 mkm) giinos stialanmasin1 maksimum udur,
yaxin infraqirmizi dala uzunlugunda (0,75-1,3 mkm) yarpagin daxili qurulugsundan asili olaraq maksimal
oks etdirir. Vegetasiya indekslori bitki ortiiyliniin vo torpagin spektral aksetdirma ayrilari ilo eksperimental
olaraq segilir.

Sokil 2-do MODIS spektrometrindo oksetdirma omsalmin miixtolif dalga uzunluqlarinda doyismo
xiisusiyyati gostorilmisdir.
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Hal-hazirda on genis istifado olunan vegetasiya woois woois

Band 1 Band 2

indeksi NDVI-nin giymati asagidaki diistur ilo hesablanr: 0 haing] g

N=(I-R)/(I+R), e e T e
burada, I - spektrin yaxin infraqirmizi oblastda oksetdirmosi; >
R - spektrin qirmiz1 oblastda oksetdirmasidir.

Bu formuladan bels naticays galmak olar ki, bitkinin
sixligt  (N), tosvirin miioyyon noqtaesinds infraqirmizi
diapazonda oks olunan siialarin forqinin onlarin inten-
sivliklari cominoa olan n_isbatina borabordir. 104 doa ;

Sok. 3-do NDVI-nin giymati -1-don +1-o0 kimi olan - - ¢

- .. o -
intervalda doyisir. 04 0's 06 07 08 09

Dalga uzunlugu , mkm

40| -1
30 P

20+

oksetdirma %

Sak. 2. Oksetdirmonin dalga uzunlugundan
astliligy

-1ic o 0.1 Diz Di3 Di4- Di5 Dis ci? DIS DIEI 1io

Sok.3. NDVI-nin standartlasdirilmis kasilmaz qradienti vo ya diskret skalast

Cadval 3-do boazi obyektlor iigiin NDVI-nin giymotlori gdstorilmisdir.

Codval 3
Obyektin novii Spektrin qirmizi oblastinda | Spektrin infraqirmizi oblastinda | NDVI-nin giymati
oksolunma oksolunma

Six bitki ortiiyii 0,1 0,5 0,7

Seyrok bitki ortiiyil 0,1 0,3 0,5

Torpag 0,25 0,3 0,025
Buludlar 0,25 0,25 0

Qar vo buz 0,375 0,35 -0,05

Su 0,2 0,01 -0,025

Stini materiallar (beton, asfalt) 0,3 0,1 -0,5

Sok. 4-do NDVI vo miixtolif ekosistemlorin mohsuldarlig: arasinda korrelyativ asililiq gostorilmisdir.
NDVI miixtolif vaxtlarda (movsiimlordo) ¢okilmis sokillor osasinda hesablanir. Miioyyon edilmis vaxt
orzinds alinmis dinamik sokillor miixtalif nov bitkilarin sarhadlori vo xarakteristikalari haqqinda malumat
alda etmoys imkan verir.
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Sak. 4. NDVI va ekosistemlorin mahsuldarhigt arasinda korrelyasiva: 1-tundra, 2-sahra, 3-mesa tundrast,
4-¢ol va comanliklar, 5-savannalar, 6-simal mesalari, 7-kKand tosarriifati torpaqlari, 8-iyna Va enliyarpagli
mesalar, 9-varpaqli mesalar, 10-yasil sahil megalari
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Evalution of the parameters of flora based on vegetation indexes
Garibli Z.G., Azizov B.M.
The main charachteristic of vegetation indexes is that they are obtained through standart calculation.
The use of NDVI indexes for mapping the agricultural areas, forest, land and water enables the evalution of
several parametrs in the mentioned areas. In the above article, the main requirement for forming the
productivity model of agricultural products is the accuracy of the recording time in the information obtained
from agriculture and satellites.

Agroiglim ehtiyatlarinin hiindiirliiya gora dayismasinin
giymatlondirilma iisulu

Mammadov T.E., Safarov S.H.
Milli Aviasiya Akademiyast

magamed.vertu@gmail.com

Ekoloji sistemlorin vacib torkib hissalorindon olan aqroekosistemlorin, yoni, kond tosorriifati
bitkilorinin boyiimasinin, inkisafinin vo mohsulunun formalagmasinin asas amillarindon biri olan agroiglim
ehtiyatlarindan diizgiin istifads edilmasi zaruriyyati ortaya ¢ixir. Bels ki, bu ehtiyatlar1 hartarafli 6yronmoadan
va onlardan somoarali istifads etmoadon diinya shalisini arzag mohsullar ilo tomin edon agrar sahanin normal
inkigafin1 tamin etmok miimkiin deyil.

Quba rayonu 6lkemizin simal-gorq hissasinds yerlogir. Bu orazids tobii sorait saquli qursaqliq tizra
doyisarak, naticads dord hiindiirlik zonasina — diizenlik, dagatoyi, orta dagliq vo yiiksok dagliq hissalora
ayrilir. Onun iqtisadiyyatinin osasin1 kond tosorriifatt toskil edir vo demoli, bu rayonun agroiglim
ehtiyatalirmin miiasir regional iqlim doyismoalori fonunda yenidon giymatlondirilmosi aktual elmi-praktik
ohamiyyat kosb edir.

Osas aqroiqlim gostaricilarins aiddir:

- havanin orta sutkaliq temperaturunun yazda 10°C-don yuxar1 kegid tarixlori (Dyaz>10°);

- havanin orta sutkaliq temperaturunun payizda 10°C-don asag: kegid tarixlori (Dpaylz<100);

- havanin orta sutkaliq temperaturunun yazda 10°C-don yuxari vo payizda bu hoddon asagi kegid
tarixlori arasinda dévriin uzunlugu (N, giin), foal temperatur comi (Zt, °C), atmosfer yagintilarmin comi (ZR,
mm), Selyaninovun hidrotermik amsali (HTO), Sagskonun riitubatlik amsali (Md).

Quba rayonu orazisinds aqroiglim ehtiyatlarinin mokana gore paylanmasinin giymatlondirilmasinds
miioyyan problemlor orataya ¢ixir. Onlardan on osasi orazinin hiindiirliik qursaglarina boliinmasi ilo
olagalidir. Belo ki, todgigatlarda bu orazido yerlogon Quba (doniz saviyyasindon 550 m hiindiirliikds) va
Quriz (deniz saviyyssindon 2006 m hiindiirlikds) meteoroloji stansiyalarin molumatlarindan istifado
olunmasi nazords tutulmusdur. Goriindiiyti kimi, bu stansiyalarin doniz saviyyasindon yerlosdiklori
hiindiirliiklor arasindaki forq boyiikdiir. Buna gora do bu meteostansiyalar arasinda miixtslif hiindiirliklarde
aqroiqlim ehtiyatlariin gostaricilorinin giymatlorinin miiayysnlosdirilmasi zaruriyyati ortaya ¢ixir. Belo nov
problemlari hall etmak tigiin iglimsiinasliqda istifads olunan statistik tisullarin prinsiplarindan istifade etmok
miimkiindiir.

Bels iisullardan bir negosinin qisa sorhi asagida verilir.

Havanin hargiinliik temperaturunun toraddiidlarinin stoxastik modellagdirilmasinin naticalari [1]-ds 6z
oksini tapmusdir. Iglim dayismelorinin mexnizmlorinin giymoatlonddirilmasi moagsadilo havanin temperaturu
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ilo soth ortliyii temperaturlarinin sutkalig, fasli va illik giymotlori arasinda slagalorin modellosdirilmasina.
Havanin temperaturunun sutkaliq gedisi barado moalumatlara ssason yerotrafi atmosferin termodinamiki
dayanighiginin qiymotlondirilmasi iisulu atmosferin ¢irklonmasi potensialinin hesablanmasi {i¢iin istifado
etmok nazards tutulmusdur [2]. Azarbaycanin bazi orazilori tiglin temperatur sahosinin statistik iglim modeli
[1]-do togdim olunmusdur.

Bizim todgigatlarda aqroiglim ehtiyatlarinin gostaricilorinin miixtalif hiindiirlikklor tizro giymatlorini
asagidaki diisturun komoayi ilo almaq olar:

S (Hi_Hj)
D0 A

, @)
n

burada T; — H; —hindiirliiyiindo aqroiqlim ehtiyatinin géstoricisinin giymoti; T; —meteoroloji stansiyada
aqroiqlim ehtiyatinin gostaricisinin giymeati; H; — hesablama aparilan hiindiirliik, m; H; — meteoroloji stan-
siyanin yerlogdiyi hiindiirlik, m; y — aqroiqlim ehtiyatmm gostoricisinin saquli gradiyenti, °S/100 m; n —
hesablamalara colb olunan meteoroloji stansiyalarin say1; A; — meteoroloji stansiyanin tosirini nozors alan
¢oki amsali (¢oki amsallarinin tayin edilmasi mosalasi miirakkob oldugu ti¢iin, bizim hesablamalarda hor bir
stansiya ti¢tin qiymatlori 1-o barabar gotiiriilmiisdiir, yani hor bir stansiya {izro molumatlarin tosiri eynidir).
Bu vaxt aqroiglim ehtiyatlarinin gostoricilorinin saquli qradiyentlori bu diisturla hesablamaq
miimkiindiir:
dl:TZ -T, :T2 -T, , (2
dh  h—h, 100m
burada dT -miisyysn bir hiindiirliik interval {igiin aqroiglim géstaricisinin doyismasini gdstorir; T, —T, -
h, vo h, hiindiirliiklori arasinda aqroiqlim ehtiyatlarmnin gostoricilorinin forqidir.

Beloliklo, togdim olunmus tsulun komoyi ilo Quba vo Qiriz meteoroloji stansiyalariin
molumatlarindan istifado etmoklo istonilon hiindiirliik {igiin bu gostaricilorin giymatlorini hesablamaq
miimkiindiir.
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Change of agro-climate resources according to altitude evalution method
Mammadov T.E., Safarov S.H.
There are certain problems in the assessment of distribution of agro-climate reserves in the territory of
Guba region. The most important of them is the division of the area into altitudes. The difference between
the altitude of these stations at sea level is great. Therefore, there is a need for determining the agrochemical
inventories of different altitudes among these meteorological stations. To solve such problems, it is possible
to use the principles of statistical methods used in climate studies.
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AspodoTocheMKa ¢ MOMOIIbIO KaMepbl MOOWJILHOTO Teaedona ¢ 6opta BILJIA

T'acanoea H III.
Hayuonanvnas Axademus Asuayuu
nargizhasanova2l@gmail.com

E1e HecKoJIbKO IEeCSTUIIETHI Ha3a ONTUMAaIbHBIM BAPHAHTOM JIJIsl OCYIIECTBICHHS a3po(OTOChEMKI
CITY’)KWJI CAMOJIET WJIM BEPTOJIET, MOKE ITOT CIUCOK PACHIMPHIN OCCIUIOTHBIE CAMOJIEThI, HO HTOTOBBIM U
CaMbIM BBITOJIHBIM BapHUaHTOM CTai Konrtep (ApoH). [TaBHBIM MPEHMYIIECTBOM MYJILTHKOIITEpa SBISETCS
€ro BO3MOXKHOCTh 3aBUCATh HaJ OJHOW TOYKOW, YTO MO3BOJISET cenaTh Oojblle KaApoB U Ooiee TOYHBIE
CHUMKU.

Kameps! 11 janHoro tumna (oTocheMOK JOJKHBI 001a/1aTh CICAYIOIINMHE MapaMeTpaMH:

o ["conokarus GPS

e Majsie rabapuThl 1 Macca

® MakcumanbHO€E pa3pelieHue

© B03MOXKHOCTB TIOJTyUeHHS Ka9eCTBEHHBIX CHUMOK MIPU BBICOKOH CKOPOCTH TOJIETa U T.JI.

Ha peiHKe MHOTHME MOTpEOUTENN YNENSIOT OONblie BHUMAHHUS MYJBTHKOINTEpAM CO BCTPOCHHBIMHU
kamepamu. B ciyuae, eciu 00k yrparnenus BIIJIA 3aMeHUTh HA COBPEMEHHBIA cMapT(OH, TO MOSBIISICTCS
BO3MOHOCTb UCIIOJIb30BAHHUS €0 KAMEPHBI JJIs1 Pa3INIHbBIX BHJIOB ChEMOK.

C KaXIpIM TOJIOM B MOOHMIBLHON MHIYCTPHH MOSBISIIOTCS 0OJiee YCOBEPIICHCTBOBAHHBIC YCTPOUCTBA
cBsi3u. He OTCTaloT OT peBONIOLUKM M KaMepbl, BCTPOCHHBIE B HUX. B TO BpeMsi, KaK TOJBKO B HEJAlIEKOM
2007 romy kamepa Ha MOOMJIBHBIX YCTPOMCTBAaX UMEJIa Pa3pelICHHe MATPUIIBI TOJIBKO 2 METalMKCess, TO Ha
CeTOAHSIIHUIN TeHb naHHas nudpa Bo3pocia B 6 pas.

C 1enplo IpOBECHUS OTbITa HAMU OBLTM PAacCMOTPEHBI U TIPUMEHEHBI Ha MPAaKTHKE Kamepa QHUpPMBI
GOPro u BcTpoeHHas: kamepa B MOOHJIBHBIM TenedoH Mapku — Samsung S9. CpaBHeHHE XapaKTEPUCTHK
ObLIH 3armucaHbl B TaOIUIy 1.

Tabruya 1.
Cpasnenue xapaxmepucmux xamepol GOPro Hero 6 u ecmpoennoil kamepur ¢ Samsung S9.
GoPro Hero 6 Samsung S9
VYron 0630pa 170° upoxuid (Ho Menbiue 180°)
Crabumszanus OeKTpOoHHas Onruueckas v udposas
Pasperenre MaTpuiibl GoTo 12 Meranukceinb 12 Meranmkcenb
CBo€ KperieHne + -
BxarodueHue rojgocoBoil KOMaHOM + +

B pesynprare mpakTHYeckoil 4acTH HammMx OmNbITOB ObuTO chenaHo 200 ¢ororpaduii Ha KaxkIyro
KaMepy (pa3HbIX MECTHOCTEH) C pacCTOSIHUEM 110 IOBepXHOCTH 3emiin 70 MeTpoB (puc.l u puc.2).

R S !
Puc. 1. Opmoghomonnan, cusmoiii ¢ nomoubio Puc. 2. Opmoghomonnan coerannvlii ¢ kamepou
becnuiomHuKa Ha Kamepy MobuiIbH020 meie@ona GoPro Hero 6
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HpiHue mpakTudeckn Bce HOBEHIIHE CMapT(OHBI MOTYT CONEPHHYATh IO KadeCcTBY (POTOCHEMKH ¢
HoTynpodecCHOHANBHBIME  (hoTOKaMepaMu. [IperMyInecTBOM HCIONIB30BaHMS KaMephl CMapToHa Ha
OecIUIIOTHOM JIETaTENbHOM ammnapare ¢ 6JIOKOM yrpaBieHHs cMapTQoHa sBIsieTCs:

e Hert HanoOHOCTH MOKYNATh AOTONIHUTEILHYIO KAaMEpy

e Her nOMONHUTENBHOrO MOJE3HOTO TPYy3a, & COOTBETCTBEHHO IPOMCXOIUT SKOHOMHUS SHEPTHU
Oarapen

e He cymecTByeT HaqOOHOCTH Ul NPOBEAEHUS AOIOIHUTEIbHBIX Pa3beMOB sl MOAKIIOYECHUS, a
TaKXe CHEeNUAIBHBIX OTBEPCTHUIl Ul KPEIUIEHUs cTa0min3aTopa IJ1s KaMepsl .

B cBoro ouepens, TaM, e eCTh IPEUMYIIECTBA, CYIIECTBYIOT U HEAOCTATKU:

e Pasmep MaTpuIpl y Kamepbl cMapTQoHa 4yTh MeHbIne, 4eM y kamep GO Pro, a 3HauuT MeHbIIe
cOOpaHHOTO CBeTa, a COOTBETCTBEHHO W KadecTBO (QoTorpaguu MeHbIIE, [IaXKe eCId KOJIWYEeCTBO
METaluKCeel OAUHAKOBOE.

e MeHblas cBeTonepesada KaMmepsl cMapTgoHa.

B nactpoiikax kamep GO Pro ects myHKT, Tie MOKHO HACTPOHUTH KOJIMYECTBO KaJIPOB B CEKYHAY U B
JAHHOM CJIyYae 3TO KOJIMYECTBO OyJIeT MOBTOPSETCS O TOTO MOMEHTa, rmoka BILJIA He mpuzemiutcs, u
BJIaJIeJIel] He HaXKMET KHOTIKY «CTOI». B ciydae ¢ kamepoii cMapT¢oHa, B HACTPOHKaX €CTh MOXOXKHUN MyHKT,
KOTOPBIN TIO3BOJISIET YBEIWYUTD KOIHYECTBO KajapoB oT 15 mo 30 B 3aBHCHMOCTH OT Mojenu TenedoHa, HO
NaHHBIA HaObop (oTo Oymer caenaH eAMHOXKIBL, a IS NEPUOAWYECKOrO YIIPABICHUS KaMEpOH CleayeT
c/IeNaTh TMCTaHIIMOHHOE MOIKII0UEHHE K YIIPaBICHUIO CMapTHOHOM.

Jluteparypa

1. Huxkonaii BacuiuH. BeciunorHsie jetatenbhble anmnapatsl, 2003. - 272 c.

2. Eric Cheng. Aerial Photography and Videography Using Drones, 2015. — 288 c.

3. [apamonos A.I'., ComoB B.JI, Ueprornazos H.B. OcHoBsI Tonorpaduu u aspodorochemkw, 1991.
—-253c.

Aerial photography using a mobile phone camera from a UAV board
Hasanova N.Sh.

In order to conduct the experience, we examined and applied in practice the GoPro camera and the
built-in camera in the mobile phone of the brand - Samsung S9. As a result of the practical part of our
experiments, 200 photographs were taken on each camera (in different locations) with a distance of 70
meters from the ground.

Quba-Xac¢maz iqtisadi rayonunun kand tasarriifati torpaqglarinin saciyyasi

ohmadli S.0.
Baki Dovist Universiteti
ahmedlisakina7@gmail.com

XX asrin ortalarindan baslayaraq diinya 6lkalorinds oldugu kimi respublikamizda da elmi-texnikanin
stratli inkisafi ilo slagadar olarag yeni-yeni istehsal sahslarinin yaradilmasi, eyni zamanda shalinin siiratlo
artmasi, ekoloji miihito vo 6lkonin tobii resurslarina, xiisusilo torpaq ehtiyatlarindan istifadasiys tasirsiz
qalmamugdir. Hazirda bir torafdon respublikada kond tosorriifatina yararli torpaq ehtiyatlarinin titkonmoasi,
digar torofdon iss istifads edilon torpaglarin tobii miinbitliyinin koskin sokilda azalmasi ilo bitkigilikdo
mohsuldarligin ildon-ilo asag:i diismosi ciddi narahatliq dogurur. Ictimai tosorriifatlarin uzunmiiddotli
istifadoesinds olmus bu torpaqlarda bas veran dagidici proseslorin garsisi vaxtinda alinmadigindan torpaqlarda
tonazziil proseslori giiclonmis, bu iso 6z noévbasinds becarilon bitkilorin  mohsuldarliginin ildan-ilo
azalmasina tosir gostoran osas Sabablordan biridir. Quba-Xa¢maz iqtisadi rayonunun kond toSorriifati vo
torpaq ehtiyatlar1 ilo tanis olaq.

Quba- Xagmaz regionu Boyik Qafgqazin simal-sarginds yerlosir. Tarkibino Quba, Qusar, Sabran,
Siyazon va Xa¢maz rayonlart daxildir. Sahasi 696,5 min ha olmagla respublika srazisinin 8,1%-ni shato edir.
Regionun iqtisadiyyatinin asasini kond tosorriifati togkil edir.
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Bolgonin torpaq Ortiiyliniin torkib hissasini togkil edon kond tosorriifatina yararh torpaglar timumi
torpag fondunun 55,5%-ni toskil edir (Sok. 1). Bunun 32,9%-i okin va dinca qoyulmus torpaglardir. Coxillik
okmoloralt1 torpaglar 7,3%, bigonok saholori kimi istifado olunan torpaglar iss 7,5%-0 catir. Kond
tosorriifatina yararli torpaqlardan on genis sahoni tutan &riis vo otlaq torpaglaridir. Oriis vo otlaq torpaglart
yararl torpaq ehtiyatlarinin 48,3%-ni ohato edir. Kond tosarriifatina yararli hayatyani torpaglarin sahasi 4,0%
toskil edir. Bolgonin ayri-ayri rayonlarinda kond tesorriifatina yararl torpaqglarin migdari ¢ox miixtalifdir. ©n
cox kond tosorriifatina yararli torpaq sahalori Quba rayonunda 145,7 min ha olmagla rayonun iimumi torpaq
fondunun 55,8%-ns barabardir. Bu iistiinliik arazido sahasi 90,6 min ha vo ya yararl torpaglarin 62,2%-ni
toskil edon oriis vo otlaq sahalorinin hesabina bas verir. ©slindoa rayonda dince qoyulmus torpaqlarin sahasi
Qusar vo Xagmaz rayonlarina nisbaton azdir. Qusar vo Xa¢maz rayonlarinda bu gostaricilor 23,0 va 71,7%
toskil edir. Siyazon vo Dovagi rayonlarinda okin vo dinc torpaglarin gésoricilori 23,8-35,0% arasinda
doyismasi ilo saciyyaloanir [2].

] ] ] (R

Oriis vo otlaglar Okin+dinc Coxillik okmalor ~ Bigonok Hoystyani
(48,3%) (32,9%) (7,5%) (7,3%) (4,0%)

Sak. 1. Quba-Xagmaz igtisadi rayonunun yararl torpaq fondunun kand taSarriifati sahalori iizra istifadagiliyi

Bolgonin kond tosarriifatina yararl torpaq sahasinin miqdari miixtolif oldugu kimi, onlarmn toyinati
tizra kond tosarriifatt saholori altinda istifado ¢okisi do miixtslifdir. Regionda torpaq istifadogiliyinin miqyasi
genis oldugundan onun bu giinkii aqroekoloji vaziyyati do xeyli farglidir. Bels ki, bolgads kond tasarriifati
dovriyyasinds olan 386,5 min ha torpaq sahssinin yalniz 113 min hektara yaxin vo ya 29,2%-i | agroistehsal
grupunda va ya yliksok keyfiyyat qrupunda yer tutmusdur. Lakin bunun da 15,3 min hektardan bir godar
artiq hissasi kond tosarriifatina yararli hayatyani torpaglarin payina diisiir. Miithiim shomiyyat kosb edon okin
va dinca qoyulmus torpaq saholorinin 127 min hektarindan ancaq 39,2 min hektar1 I keyfiyyat grupuna
daxildir. Umumi okin sahesinin 64,9 min hektara 1l keyfiyyot qrupuna, 21,3 min hektar: III vo 1,6 min
hektara godar torpaq sahasi 1V keyfiyyat qrupuna kegmisdir.

Umumi sahosi 28,2 min hektara catan coxillik okmolor altindaki torpaglarin 8,4 min hektar1 yiiksok
keyfiyyatli torpaglardan ibarstdir. Bu torpaglarin osas hissasi, yeni 14,3 min hektar1 yaxs1 keyfiyyatli
torpaqlar qrupuna daxildir. Yalniz 3,6 min hektar1 orta keyfiyyatli torpaglardan ibaratdir. Coxillik akmalor
altinda istifads edilon sahalorin az bir hissasi, yani 1,9 min hektar1 asag1 keyfiyyatli torpaqlara ¢evrilmisdir.
Elaco do bels vaziyyat bigonak, 6riis vo otlag torpaglarinda da miisahids edilir. Hazirda imumi sahasi
togribon 146,4 min hektara catan kondyani Oriis torpaqlarimin uzunmiiddotli qaygisiz istifado edilmosi
naticasinds torpaq Ortiiyli nainki yaxsi keyfiyyst qrupunda sabitlogmis, hatta burada giiclii tonazziil prosesi
bas verdiyindon orta, asag1 vo eloco do yararsiz torpaqlara dogru cevrilmo giiclonmisgdir. Hazirda asagi vo
yararsiz keyfiyyatli grupunda timumi kondyan1 oriis torpaglarinin 5,6 min hektar1 va ya 3,8%-i comlonmisdir.
Bolgoda genis istifado olunan qis vo yay otlaq torpaglarinin keyfiyyst qruplarimin paylanmasinda da
kondyani oriis sahalorinds oldugu kimi vaziyyat miisahids edilir. Burada da iimumi qis otlaq torpaqlarinin az
bir hissasi, yani 1,8 min hektara gadori yiiksok keyfiyyat qrupunda 6ziinii qoruyub saxlaya bilmisdir. Qalan
hissasi iso digar keyfiyyat qruplarinda zaman kec¢dikco 6ziino yer tapmisdir. Belo oxsar voziyyat bolgads
heyvandarligin qidali tobii yem bazasi sayilan yay otlaq torpaglarinin keyfiyystinin doyismasindo do
miisahids olunur. Hazirda bolgads istifads edilon 33,7 min hektara yaxin yay otlaq sahasinin yalniz 10,1 min
hektar1 yiiksok keyfiyyatli torpaglarda yerlosir. Yay otlaglarinin asas hissasi Il aqroistehsal grupunda yer
almagla timumi yay otlaq sahalorinin 52,3%-ni ohato edir. Qis otlaq torpaq saholorinin 20,2%-i orta
keyfiyyatli torpaqlara cevrildiyi halda yay otlaglarinda bu gostorici 16,1%-i toskil edir. Hazirda bolgonin
kond tasarriifatt dovriyyasinds istifads olunan tesorriifat sahslorinin 75,2%-i yiiksok va yaxsi torpaqlarda
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yerlosmisdir. Quba-Xa¢maz iqtisadi rayonunun kond tasarriifat1 sahasi asasen meyvs va tarovoz istehsali tizro
ixtisaslasmuisdir. igtisadi rayon Azorbaycanin tumlu meyvogiliyina (xiisusilo alma) géro 1-ci, torovozgiliyo
(gecyetison) goro 2-ci rayonudur. Bundan basqa rayonda kartofculuq, taxilgiliq, liziimgiiliik inkisaf edib
(Sak. 2). Bels ki, regionun {imumi mahsulunda kond tesarriifatinin pay1 2008-ci ildo 56,7%, 2017-ci ilds iso
65,3% toskil edir. Belo ki, 2017-ci ildo iqtisadi rayonda taxilin mohsuldarligi 6lko iizro orta gostoricidon
34,5%, kartofun mohsuldarlig1 44,7% asagi, torovozin mohsuldarligi iss 2,4% yiiksok olmusdur [4].

258

210,2 222

193,1

& 1650,

A
150, 152, : 7 /82,9 3

13,6 12,4

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

MW OzOm M taxil taravaz M kartof M bugda

Sak. 2. Quba-Xagmaz igtisadi rayonunda biitiin taSarriifat kateqoriyalari iizra
bitki¢ilik mahsullarinin istehsali (min, ton)

Son illarda respublikamizda kond tesorriifatinda istifade olunan torpaqglarin miinbitlik xassalorinin va
eloco do meliorativ voziyyatinin osasli sokildo yaxsilagdirilmasi sahasinds bir ¢ox miihiim shomiyyatli
todbirlor goriiliir. Kond tosorriifatt istehsalinin dayanigliliginin tomin edon meliorativ todbirlorin genis
miqyas almasi miixtalif su tesarriifati qurumlarinin layihalondirilmasi va tikintisi marholasinds oldugu kimi,
onlarin istismart prosesindo do qurutma vo subasma soraitino nozarotin diizgiin elmi osaslandirilmamsi
hidromeliorativ todqiqatlarin aparilmasini tolob edir. Kond tosorriifatt saholorinds su tosorriifati qurgulart
obyektlarinda hidromeliorativ tadgigatlar naticasindo bu qurgularin biindvroasinin qoyulmasi, drenaj va
suvarma sistemlarinin isini giymatlondirmok lazimdir. Bu magsadls asagidaki masalolor hall olunmalidir.

1) qrunt sularmin va regional sukegirmayon laylarin yatim dorinliyini, miixtolif sulu horizontlarin
qalinligini, onlarin 6z aralarinda va yertistii su aximlari ilo alagosini agkar etmak;

2) aerosiya zonasmin fiziki-mexaniki vo sululuq xassssinin, o ciimladon, tam sudoyumlulugunun
Oyranmoak, yoni, mosamolik, nomlik, sukeg¢irmo, siiziilmo omsallari, suyun minerallasmasi, torpagin
soranlasmasi, bataqliglasma va onlarin dinamikasini tayin etmok. Meliorasiya olunan torpaglarda su, duz va
istilik rejimino nozarat ti¢iin distansion aerokosmik, radioistilik vo radiotelemetrik planalmalarin komoyilo
aparilan tokrar 6lgmolor xiisusilo perspektivlidir [1].

ABS-da torpaq yerlorinin miixtolif moagsodlordon &trii dyranilmasi Kond Tosariiiifati Nazirliyinin
nozdindo foaliyyat gostoron Torpaqlarin Miihafizosi xidmati torofindon hoyata kegirilir. Torpaglarin
Miihafizasi Xidmati torpaq Ortiiyiliniin miiasir metodlarla dyranilmasine vo bu tadqigat materiallarindan kond
tosarriifatinda istifadasine diqgst yetirir, torpaglardan semorali istifadays dair tovsiyslor hazirlayib, onlarin
hoyata kecirilmasina nozarst etmakls torpaq miihafiza xidmatini togkil edir [3].

Natics olaraq asagidakilart gostarmak olar.

1) Quba-Xagmaz iqgtisadi regionunun kond tosarriifatinin asasinit Quba rayonu toskil edir.

2) Regionda taxilin va tiziimiin mahsuldarligi avvalki illora nisboton artmigdir.

3) Quba-Xagmaz iqtisadi regionunda kond tosarriifatina yararli torpaqlardan okin, oriis vo otlaglar
daha cox iistiinliik toskil edir.

4) Son illordo regionda torpaq istifadagiliyinin davamli va dayanigli somorali istifadasi, kond
tosarrriifat1 sahslori torpaqlarinin tobii miinbitliyinin artirilmasi, barpasi ve miihafizasi, torpaq ehtiyatlarindan
diizgiin istifado {i¢lin torpaq kadastr islorinin aparilmasi, eroziyanin qarsisinin alinmasi itigiin mixtalif
meliorativ tadbirlorin hoyata kegirilmasins ciddi nozarst olunur.

9dabiyyat
1. Babazads V.M., Mommodova E.A. Kosmik geologiyanin asaslari. 2015, 354 sah.
2. Mommadov Q.S. Azarbaycanin torpaq ehtiyatlarindan somorali istifadonin sosial-igtisadi ve
ekoloji asaslar1. 2007, 856 sah.
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Development of agriculture in Guba-Khachmaz economic region
Ahmedli S.O.

On the basis of research of socio-economic and ecological characteristics of an effective use of
separate regions’ soil resources, and also proceeding from results of a long-term development, the author
proves necessity of preparation of National State Program aimed at liquidation, or essential restriction of
influence of destructive factors of natural and anthropogenesis origin on a soil cover.

Giinasin ultrabanévsayi radiasiyasinin su ekosistemlarina tasirinin
masafadan giymatlondirilmasi

Racabova H.H., Ismayilov K.X.
Milli Aviasiya Akademiyast
hesenhemide@bk.ru

Gilinagin qisa dalga uzunluglar1 radiasiyanin tomiz suda vo doniz ekosisteminda ohomiyyatli
darinliklora gatdigini gostorir. Ozon qatinin giiclii tiikkonmosi hom Arktika, hom do Antarktidada, eloca do,
timumilikdo ozon qatinin azalmasi yiiksok vo orta enlikli sularda miisahido olunur. Biitin bunlar
fitoplanktonun mohsuldarliginin artdig1 zonada evfotik zonaya daxil olan Glinegin UV-B radiasiyasini artirir.
Bundan olavs, ozonun azalmasi suda yasayan canli
organizmlora  tosir edon UV-B, UV-A Vo

Xiisusi dalga uzunluglarinda har fotona diison enerji

fotosintezlogdirilmis ~ aktiv ~ radiasiya  nisbatini = __ . |  e—nu
doyisdirir.  Giinogin  ultrabondvsoyi  stialarinin UVR —— 5

. . . . 6E-19 Goriinan ;
okeanlara niifuz etmosi zoiflomo omsali ilo \
mitoyyoanlosdirilir (Kg). Kq is1gin va suyun udulma va o9 \h .

inl’raqlrmm

sopalonma omsallarinin diisms bucaginin paylanmasi ~ 41°

funksiyasidir. Empirik olaragq, Kg-ni hom spektral = 3E-19 & Fotosintezedici Aktty =
ayilon analitik Ky-ya ¢evirmok daha montiglidir, hom  2e-13 Radiasiya ’

.. . . o .. . ; (FAR) -400-700 nM
do Giinasin diisma bucaginin tosiri aciq sokildo 119
nazors alina bilir. Burada, analitik model molekulyar 0 i ,
Vo hissacik sopalonmolori arasinda  qisa  dalfa Sokil 1. Dalga uzunlugundan asili olaraq enerjinin
uzunlugundan uzun dalga uzunluqlarina qodor faza dayismasi

funksiyasinin doyismasi hesabina nazorden kegirilir.

Bundan slavs, toplanmis ¢61 molumatlarindan istifads edarok, sahil sularina qadoar Ky funksiyasinin >99%-ni
ohato edir vo analitik olarag, Ky funksiyasi 6l¢iilmiis molumatlarla 7-26% intervalinda qiymatlondirilir.
Yenilonmis emal sistemi okeanlarda ultrabondvsoyi siialanmanin niifuz etmasini giymatlondirmok {iciin
MODIS 6lgmoloring totbiq edilmisdir. Naticolor gdstorir ki, okean sularina mavi-yasil siialanmanin niifuz
etmasi istifado olunan evfotik zonanm darinliyindon 30-40% daha doarindir va bir ¢ox sularda 50-70 metr
darinlikds ultrabandvsoyi siialanma (360nm) 10% toskil edir.

Okeanlarda Giinas enerjisi tokca fotosintez prosesinin horokat verici qiivvesi deyil, ham do okean vo
atmosfer arasinda istilik miibadilasinde mithiim rol oynayir. Giinas radiasiyasinin sothdon daha dorin sulara
niifuz etmasinin doqiq sokildo dlciilmesi okeanlarin fizika vo biogeokimyasinin dyranilmasinde miihiim
aspektdir. Infraqirmiz1 oblastda Giinos enerjisi su molekullarinin giiclii udulmasi sobobilo bir neco metr
yuxari tobagods itirilir. Ultrabondvsayi vo goriinon oblastlarda Giinas siialanmasinin artmasi imumi olaragq,
asag1 enan radiasiya kimi Sl¢iiliir vo okeanin iist tobagesinds asagidaki kimi ifads oluna bilar:

Eq(A, Z)=E4(1, 0-)e™ ™2 (1)
burada, Eq4(A, 0-) — asag1 sothdo spektral asag: enon radiasiya, Kq(A) (m™) — sath vo dorinlik (z, m) arasinda
orta spektral diffuz zaifloma omsali, A — dalga uzunlugudur (nm).

Uzun illor aparilan todgigatlar asasinda E4 omsali Giinogin qalxmasina vo atmosfer xiisusiyyatlorino
osaslanarag, gqiymotlondirilmisdir. Beloliklo, E; omsalinin miisyyonlosdirilmasi Kg-nin  dagigliklo
giymatlondirilmesindan ¢ox asilidir.
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Okeana daxil olan Giinas is1g1 okeanda udulur vo miiayyan dalga uzunlugunda iimumi Giinas isig1
enerjisi darinlikdon asili olaraq eksponensial olaraq azalir. Burada, I,-z darinliyinds stialanma, I-sathdaki
stialanma, K-zoiflomo amsali (m™). Hor dalga uzunlugu ii¢iin K4 smsali miixtalifdir.

Qamma Rentgen uv iQ Radio
siialar siialar siialar siialar dalgalar
@ Qisadalgalar Uzun dalgalar ee——
/

Gériinan siialar

/ dalga uzunlugu (nm)

Soth |/ 4 |

Doarinlik
@

Fotik
zona

Udulan enerji

Sokil 2. Tomiz sirin suda va ya daniz suyunda isigin niifuz etmaSi Sokil 3. Giinas isig1 enerjisinin doarinlikdan
asiuli olaraq dayismaSi

Diffuz zoiflomo omsalinin (Ky) global miqyasda misahidosi 490-555 nm-do oksetmonin empirik
nisbati vasitasilo sorti olaraq giymatlondirilir. Bu amsalin tapilmasi sahilyani sularla miiqayisados okean sulari
ticiin daha yaxs1 natica verir. Diffuz zsiflomo omsali K4 yalniz 490 nm dalga uzunlugunda tapilir ki, bu da
suyun st tobagoesinds isigin spektral paylanmasinda miixtalifliklorin tam hesablanmasi {igiin talob olunan
spektral Kg-nin giymotlondirilmasi ticlin kifayat deyil. Diffuz zaiflomo omsali vo suyun optik xiisusiyyatlori
arasindaki olagays osaslanarag, Ky(A) udulma a(}) vo sapalonma by(X) omsallarinin analitik funksiyasi kimi
ifads edils bilar:

Kg(A)=(1+mg 05)-a(h)+v-bp(R), )
burada, 6; — doniz sathindon yuxarida giinasin zenit bucagi, my Vo v — odadi simulyasiyalarla olgiilon
parametrlordir. K4 analitik modelinds an qisa dalga uzunluglar1 400 nm ilo mohdulasir vo bu iss oligotrofik
sular hagqinda molumatlarin tam tosvirini vermir. Naticods, Ky tiglin (2) tonliyi xiisusilo, tomiz okean
sularinda daqiq olmaya bilor. Qeyd etmok lazimdir ki, molekulyar sapalonma hissaciklarin sapalonmasi ila
milqayisodo faza funksiyasina malikdir. Digor torofdon, ultrabondvsoyi radiasiyanin niifuz etmasinin
oyronilmosi  fitoplanktonun dinamikasinin  6yronilmoesi, su tebagesinds holl olmus {izvi maddonin
fotoreaktivlik siiratinin giymatlondirilmasi ti¢iin vacibdir. Ona goéra do ultrabanévsayi diapazondan goériinan
diapazona godor diffuz zaiflomo amsalinin giymatlondirilmasi bu faza funksiyasi tasirinin hesablanmasi tigiin
yuxarida geyd etdiyimiz (2) tanliyini nozardon kegirmok lazimdir. Bu igin mogsadi sular ii¢iin ultrabandvsoyi
Vo goriinon dalga uzunluglarinda an tomiz oliqotrofik okean sularindan bulaniq sahilyani sulara qodar Ky
alqoritmini dogiglosdirmokdir. u,, parametric asagidaki kimi tayin edilir:

Hw(A)=Dow(A)/by(R), @)
burada, by, — tomiz doniz suyunun oksetmo omsalidir. u, — molekulyar oksetmonin Gimumi oksetmoya
nisbatini ifads edir. Daha sonra (2) tanliyinoe y parametri alava olunur va bels hesablanir:

Ka(M)=(1+mg05)-a(A)+(1-y - uw(A))v-bo(R) (4)

Bundan slavs, v parametrini modellasdirmak iigiin biz (4) formulasindan istifade edok va son olarag,
spektral Kq tiglin asagidaki ifadoni alariq:

Ko)=(1+my09-a(uyH(1y * (1)) my (L-mye™ * D) by(h) 5)

Bu yenilonmis modeldo miisyyonlosdirilon 5 parametr var vo bu model parametrlori suyun
xiisusiyyatlorino vo dalga uzunluglarina gors dayismayan sabitlordir. Dalga uzunluglari 360-560 nm-da,
suyun dorinliyi 0-dan 150 m-o kimi, Giinos zenitdon 5° 30° vo 60°do yerlosmisdir. Ky modelinin
davamliligin1 tomin etmok vo model parametrlorinin miioyyanlosdirilmasi iigiin biz mg, M, Vo m; iigiin eyni

giymatlori saxlayiriq, ancaq y vo m;-in giymatlarini ise doyisdiririk. Naticada, model parametrlorinin iimumi
giymotlorini almis olurug.
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Miiqayisoli olgmolor Giinogin UV-B siialarinin davamli artmasini gostorir, hansit ki, movsiimi
dayisikliklar vo cografi miixtalifliklorlo slagslidir. Su miihitlori UV siialanmanin zaiflomasina goérs oldugca
farglanirlor. Sahilyan1 sular vo dayaz kontinental self sular1 okean sularina nisbaton sahillordan holl olmus
tizvi karbonun va gilin dasinmasi ilo slagodar olaraq, daha az soffafliga malikdir. A¢iq okeanlarda optik
xuisusiyyatlor plankton vo onlarin pargalanma mohsullari, zooplanktonlar vo slave olarag, hall olmus iizvi
karbonun miqdart ilo miioyyanlosdirilir. Qeyri-lizvi vo ¢iiriiyon {izvi maddalorin migdarina asasan sirin su
ekosistemlori adoton evtrofikasiya soviyyasinden asili olaraq, UV siialar1 daha cox udur. Iqlim doyisikliyi
hall olmus tizvi karbonun konsentrasiyasini doyisir vo buna gora do daxili sularin UV soffafligi doyisilir.
Xiisusilo, miillayim vo quru iglimlards su hovzalarinds torpagin su ilo doymasini vo su basmani azaldacagq,
bununla da, hallolmus {izvi karbonun gollars va axinlara daxil olmasi azalacaq.

Hallolmu&i{}\'i karbon (mqg/l)

Codval 1. 0 57 10 15

Kg analitik modelinin parametrlari 0 -Tﬂw.ﬁ‘.,—.. e
Parametrlor Qiymotlor 2Te%0"

mo 0.005 g 47s

y 0.265 it s

m; 4.259 =g o e

m, 0.52 =2 P

ms 10.8 .

16

Sakil 4. Temperatur géllarinda hall olmus tizvi karbonun

konsentrasiyast vo 320 nm UV radiasiyanin niifuz etma
dorinliyi arasinda alaga

Qeyd etmok lazimdir ki, hallolmus tizvi karbonun 1-2 mg/l-don asagi konsentrasiyalarinda ¢ox kigik
dayisikliklor UV siialarin niifuz etma doarinliyinds boyiik doyisikliklara sobab olur. Hallolmus iizvi karbonun
belo doyiskon saviyyalori vo UV stialarin tasiri plankton vo dayaz bentos organizmlorinin paylanmasinda,
coxalmasinda, eloco do, dayaz soth sularinda amfibiyalar vo baliglar kimi fogoralilorin kiirtitokmo
darinliyinin miioyyanlagdirilmasinds miihiim faktorlar ola bilar.
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Distant assessment of the effects of ultraviolet irradiance on aquatic ecosystems
Rajabova H.H., Ismailov K.Kh.

The impact of ultraviolet rays on water ecosystems is demeed necessary. UV-B radiation negatively
influence many different aquatic organisms and species on aquatic ecosystems. Many ecological factors
influence the depth of penetration of UV radiation as dissolved organic carbon, concentration of matters and
chemical compound composition and etc. on clear waters. Thus, the determination of the downwilling
radiation coefficient depends on largely on the accuracy of the diffuse attenuation coefficient.
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Regional iglim dayismalarinin Azarbaycanda hava naqliyyatina tasirinin tadgiqi

Hacizads R.R., Mahmudov R.N.
Milli Aviasiya Akademiyast

‘. ' rasid.96@inbox.ru

Azorbaycan orazisinin iglimi global iglim sisteminin torkib hissasidir vo bu sistemdo bas veran
proseslor miixtolif intensivliklo vo miixtolif zaman kosiyindo o6lkenin iglim soraitino tosir gostorir.
Azorbaycan Respublikasinda moévcud beynolxalq hava limanlar1 (Heydor Oliyev, Goncs, Naxgivan,
Lonkoran, Zagatala) orazinin miixtalif fiziki-cografi, iqlim xtisusiyyatlori ilo forglonon regionlarinda yerlosir.
Belo ki, hor bir hava limaninin orazisi 6z oroqrafiyasi, fiziki-cografi soraiti, relyefi, kiilok vo temperatur
rejimi, buludlulugu vo s. ilo bir-birindon kaskin forglonon xiisusiyyatloro malikdir. Relyef amili, soth
ortliytiniin forqli qizmasi, oroqrafiya, doniz vo su hovzalarinin yerlogsmasindon asili olaraq arazids havanin
yerli dovrani ilo olagodar olaraq miixtalif dag-dars va sahil kiiloklori miisahido edilir. ilin dovrlorinden asili
olaraq respublikanin oksar bolgalorinds kiiloyin istigamot va siirotinin sutkaliq vo illik doyigsmasi bag verir.
Son dovrlorin miisahido molumatlarinin miiqayisali tohlili gostorir ki, regional iglim doyigmalorinin
tosirindon beynolxalg aeroport orazilorindo do ekstermal temperatur, duman, giiclii kiilok vo simsok kimi
hadisalarin tokrarlanmasi artir. Misal ti¢iin Heydor ©liyev hava limaninda g¢oxillik normaya nisbaton son 10
ilds simal-gorb kiiloklorinin paylanmasi 23.9%, Gancs hava limaninda 27.2%, Nax¢ivan hava limaninda 3%,
Zaqatala hava limaninda 12.5%, Lonkoran hava limaninda 4.2% toskil etmisdir.

@ St.dovrior m Coxillik period | 3
25 A
y .1 A\
12 = \ / \
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5 8 g 0.5 \ / \
> = 2
=1 <
A 6 g_ 0 T \ = /. T \
1 fosl &8 8 \F g % |
1 = ® © g
: S - -
0 .5 = a =
H. 9liyev Ganca Naxgivan Zagatala Lankaran e
Aeroportlar
Sakil 1. Azarbaycan Respublikasinin aeroportlarinda Sakil 2. Beynalxalq hava limanlarinda hava
kiilayin orta siiratinin miigayisali tohlili temperaturunun anomaliyast, °C (vanvar)

Respublikanin hava limanlarinda havanin orta temperaturunun orta iglim normasina (1961-1990-c1
illor) goro fiziki-statistik tohlili son illor orzinds temperaturda bas veron tendensiyalarin askarlanmasi
baximindan ¢ox shomiyyatlidir. Temperaturun ¢oxillik parametrlorinin miiasir statistik dovriin tendensiyasi
ilo garsiliglt tohlili iglim doyismolori baximindan da tocriibi ohomiyyato malikdir. Respublikanin hava
limanlarinda ayri-ayri aylar iizro hava temperaturunun anomaliyalar1 forglidir. Belo ki, yanvar ayinda
havanin orta ayliq temperaturlarinin tendensiyast H. Sliyev (2.0°C), Ganca (1.5°C), Zaqatalada (2.8°C)
miisbat, Nax¢ivanda (-1.0°C) va Lankaranda (-0.3°C) iso monfidir (sokil 71). Yanvar ayinda temperaturun
miisbat anomaliyasinin an boyiik komiyyati Zaqgatala aeroportunda miisahido edilmakla, 2.8°C taskil
etmisdir.

Azarbaycan Respublikasinin beynolxalq hava limanlari srazisinde miilki aviasiya uguslarina oan gox
monfi tasir gostaron tohliikali meteoroloji hadisslordon biri do dumanlardir. Ona géro do hava limanlar
orazisinds dumanlarin fiziki-statistik tohlilinin xiisusi praktiki shamiyyati vardir. Azarbaycan
Respublikasinin beynoalxalq hava limanlarinda dumanlarin intensivliyi onlarin yaranma mongayindan, sath
ortliyliniin qurulusundan asili olaraq xeyli forglanir.
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Sakil 3. Nax¢ivan beynalxalq aeroportunda dumanin Sakil 4. Azarbaycan Respublikasinin beynalxalq hava
intensivliyinin illik takrarlanmasi, %. limanlarimda topa-yagis buludlarimin yanvar ayr arzinda
tokrarlanmasi, %.
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Analysis of regional climate change study of the impact of air transport in Azerbaijan
Hacizads R.R.
The climate of the territory of the Azerbaijan is part of the global climate system and climate and this

system {iiith varying intensity and impact on the processes occurring in different period of time iihen the
climatic conditions of the country.The recent surveillance of comparative analysis of the data thqt shows
from the international airport in the regional climate change the temperatures , fog ,strong wind and lightning
as a the events numbers has increased.Depending on the wind direction and speed of the daily and annual
change in most regions of the country during this year.
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CeKIIHH 5. ®Pu3nKo-XUMHYECKHE TEXHOJIOTHH

Silisium asash fotoelektron giiclandiricilarin parametrlarinin tadqiqi

—
-

Ozizova T.E.*, &hmadov F.1. 2’3, Sadtqov A.Z. 1’3, Siileymanov S.S. 1.2
%2 £ 'Radiasiya Problemlori Institutu — AMEA

4 “Strateji Elmi Tadgigatlar Markazi — AMEA
{ ‘ Milli Niiva Tadgiqatlart Markazi — NRYTN
i : kerimli.turane@gmail.com

Texnologiyanin siiratli inkisafi artiq bir ¢ox tocriibalordsa anonovi foto geydedicilorin istifads edilmo
imkanlarin1  mohdudlagdirmigdir. Belo ¢otinliyin yaranmasi bir-basa olaraq foto qeydedicilarin
parametrlorindo movcud olan ¢atismazligla bagli olmusdur. Masalon yiiksok garginlikdo islomasi, asagi foton
geyd etmo effektivliyino malik olmasi, mohdud piksel sixliginin méveud olmasi, kompakt olmamasi va S.
Movcud olan ¢otinliyin aradan qaldirilmasi tiglin ilk dofo Azorbaycanli alim Z.Sadiqov torafindon yeni
mikropikselli fotoelektron giiclondiricilor (MPFG) toklif edilmisdir. Hazirlannus bu foto qeydedicilor
yuxarida geyd edilon oksar gatigmazligin tam aradan qaldirilmasina imkan vermis vo aksar tacriibalar iigiin
optimal geydedici hesab edilmisdir. Hazirda diinyada MPFG-lorin istehsalint Hamamatsu (MPPC), Zekotek
(MAPD), SenSl (SiPM) va Ketek sirkotlori toskil edir [2]. Tocriibolords istifado edilon MPFG-larin
parametrlorini tayin etmok ti¢iin diizgiin metodun segilmasi tocriibadon alinan noticalorin dogrulugu tigiin
oldugca vacibdir. Bu saboabdan taqdim edilon isdo Hamamatsu sirketinin istehsali olan MPPC-S12572-010P
foto diodunun parametrlorinin diizgiin tayin edilma imkanlar1 dyranilmisdir.

MPPC-S12572-010P foto diodunun parametrlorini tayin etmok tigiin Keithley 6487, E7-20, CAEN,
Tektronix generator vo OWON Smart SD-8202 ossilografindan istifado edilmigdir. MPPC-10 fotodiodunun
hor 1mm?-da 10000 piksel yerlosmis vo diodun timumi piksellorinin say1 90000 piksel olmusdur. Sok 1.-do
MPPC-S12572-010P foto diodunun otaq temperaturunda VAX-mm tors istigamatdo doyismosi
gostorilmisdir. Gorginliyin asagi qiymotlorinds qaranliq corayan todricen artmisdir. Gorginliyin miisyyan bir
giymatindo hacmi yiiklor oblasti diodun biitin hacmini ohato edir. Gorginliyin sonraki boyiik qiymatlori
hocmi yiiklor oblastinda sahanin artmasini togkil edir. Tatbig edilon goarginlik desilmoa gorginliyinoa borabor vo
ya ondan boyiik oldugda selvari oblast yaranir. Yarimkegiricilords desilmo hadisasi bas verdikda kaskin p-n
kecgiddoki sahs ela bir giymato yaxinlasir ki, bu zaman yiikdasiyicilar sarbast qagis yolunda kifayst qodar
enerji alaraq zorbo ilo ionizasiya hadisosini baslatdirir. Selvari oblast dedikde saho E[] 3*10° V/sm
yaxinlagdigda yaranan elektron desik ciitii sorbast gacis yolunda 3.6 eV-dan boyiik enerji alir vo atomun
elektronlar1 ilo togqusma noticasinds kristal gofosda yeni bir elektron desik ciitii yaradir. Yeni yaranan
elektron desik ciitii giiclii sahada yenidan siiratlonir va hor biri 3.6 €V enerji alir. Bu prosesin ¢ox sayli bas
vermasi giiclonmoni 10° qgodor artira bilir. Mohz belo giiclonmo hesabina MPPC fotodiodunun islomo
garginliyinds garanliq corayani 25 nA artir.

MPPC fotodiodlarin tutumunu tayin etmok ti¢iin E7-20 cihazindan istifads edilmisdir. E7-20 qurgusu
vasitasi ilo diod tetbiqg edilon signalin amplitudu 40 mV va tezliyi 100 kHs se¢ilmisdir (Sak.l).
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Sakil 1. MPPC -10 fotodiodunun VAX va VFX tars istigamatda dayismoasi

Gorginliyin asagi qiymatlorinds fotodiodun tutumu 1802 pF-dan daha yiiksok olmugdur. Buna sabab
iSo hocmi yiiklor oblastinin eninin ¢ox kicik olmasidir. Lakin gorginlik artdiqca hacmi yiiklor oblastinin eni
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artmis va naticads tutum azalmisdir. Garginliyin 29V giymatinds epitaksial tobage tam hocmi yiiklor oblasti
ilo shato olunur vo tutum azalir. Garginliyin 29V-dan yuxar1 giymatlarinds hocmi yiiklor oblastinin eni sabit
galmis vo yalmz saha artmigdir. MPPC fotodiodunun tutumu 296 pF olmusdur. Belaliklo har piksels diigon
tutum (296/90000) pF=3.3fF olmusdur.

MPPC fotodiodunun giiclondirma omsalini toyin etmok {igin 450nm dalga uzunluqlu isiglandirict
dioddan istifads edilmigdir. MPPC fotodiodundan alinan signali giiclondirmok tigiin giiclondirmo omsali 160
olan giiclondirici istifado edilmisdir. Sok.2-do OWON Smart SD-8202 osiloskopu ilo geyd edilon zoif
signalin analoq vo amplitud paylanmasi verilmisdir.
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Sakil 2. MPPC-10 fotodiodunda zaif foton selina uygun galon signallarin analog va amplitud paylanmast

Hadise

(VT (o

Signalin formasindan gériindiiyli kimi, sifirinci, birinci, ikinci, ti¢lincli vo dordiincii fotoelektronlar
hesabina yaranan signal miisahido edilir. Sifirinci piko uygun golon hadisslor birbasa olaraq elektronik
dévranin vo fotodiodun garanliq sumu hesabina formalasir. Spektrdo miisahido edilon birinci pik yalniz
selvari proses bir pikseldo bas verdikdo miisahido edilon signaldir. Spektrdon gériindiiyli kimi miisahido
edilon piklorin say1 togriban 4-diir. Bu zaman onlara uygun golon yiiklor belo ifado edilir: Q;=MxN;xqe,
Q.=MxN,x0e , Qs=MxN3xqe, Q;=MxNy4xq,. Burada M-piksellorin giiclondirmo amsali (verilmis garginlikdo
biitiin piksellor {igiin sabitdir), N-isloyan piksellorin say1 vo Qe-iso elektronun yiikiidiir. Burada piklarin
miisahido edilmosi Pausson paylanmasina tabe olmus vo piklorin 6zlorinin formalagsmasi iso Qauss
paylanmasina tabe olmusdur. MPPC-10 fotodiodlarmin giiclondirmo amsali 1,25x10° olmusdur.

Sok. 3-do MPPC fotodiodunun -20 °C temperaturda birinci fotoelektrona uygun golon yiikiin
gorginlikdon asihiligi qurulmusdur. Sok. 4-den goriindiiyii kimi -20 °C-de MPPC fotodiodlarnin desilmo
gorginliyi 62.4 V olmusdur.
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Sakil 3. MPPC fotodiodlart ticiin amplitudun Sakil 4. MPPC fotodiodunun QS-nin amplituddan
gorginlikdan asiilig: asililig

MPPC fotodiodlarin qaranliq sayini tadqgiq edosrken isiglandirici fotodiodlardan istifads edilmomisdir.
Analoji olaraq iki giiclandiricidon va signalin ¢evrilmasi iigiin iso CAEN ARC-sindan istifads edilmisdir.
Signalin geyd edilmasi zamani triger olaraq signalin 6ziindan istifads edilmisdir.

Molumdur ki, garanliq say (QS) siirati osason iki hadise hesabina formalasir: selvari oblastin p-n
kecidinds yaranan termal yiikdasiyicilar hesabina va gecikon impulslar hesabina. Sak.4-do 65.6V gorginlikds
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-6°C -do cokilmis QS amplitudadan asililigi qurulmusdur. Birinci elektrona uygun gelon QS ~1MHs
olmusdur.

Beloliklo MPPC-10 fotodiounun qaranliq coreyanmin 25nA, desilme gorginliyini 62.4V (-20°C),
tutumunun-296pF, piksel tutumunun-3.3fF, giiclondirme omsalinin -1.25%10" vo qaranliq saymm 1MHs (-
6°C) oldugu toyin edilmisdir.

Bu is Azorbaycan Respublikasinin Prezidenti yaninda Elmin Inkisafi Fondunun EIF/MQM/EIm-
Tehsil-1-2016-1(26)-71/20/1 grantinin maliyys yardimi ilo yerina yetirilmisdir.
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Investigation of the parameters of silicon photomultiplier
Azizova T.E., Ahmadov F.l., Sadigov A.Z., Suleymanov S.S.

The parameters of MPPC-S12572-010P photodiode with a pixel density of 10,000 pixels / mm? are
studied in this work. The following parameters of MPPC-S12572-010P photodiode has been investigated for
volt-ampere, capacitance-voltage characteristics, gain, dark count, breakdown voltage, as well as the amount
of capacity corresponding to a pixel.

Ifrat qusa impulslu elektromagnit siialanmasinin eksperimental tadgigatimn
H apanlma programlarinin va metodlarinin islonmasi
= o
- Yarmommadov N.Y.

N ¢ Milli Aviasiya Akademiyast
nusret_214@mail.ru

Ifrat qgisa impulslu elektromaqnit siialanmasinin (IQI EMS) gorginlik amplitudunun maksimum
ndqtasinin avtomatik isci yerinin ekraninda informasiyalarin qrafik tagdimatinin yoxlanmasi.

Xiisusi program tominath istifadoginin interfeysindo gorginlik amplitudunun maksimum noqtasi
hagqqinda malumatlar grafik formada taqdim olunmusdur, sokil 1. Burada dairs tizra azimutun giymati vo ox
tizra hiindiirliik bucagini tayin edon koordinat tortib olunmusdur.

Komans |  Yopamacune Temneparypa

Hanpamenocrs
aesTpHYecRoro nons (kam); E |

Jlawreasnocti dponra {ne), 1=

YaeToTa eneaonanAs
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Sokil 1. Istifadaginin interfeysi, "Idara etma" programi

“Idaroetmo” programinda istifadogiys siialanma istiqgamotinin 2 yolu taqdim olunur:
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e Y vo ¢ parametrlorinin al ilo daxil edilmasi vo bu parametrlor asasinda siialanma sahosinin
avtomatik tasvir olunmasi;

e Siialanma sahasinde qrafik nisanin idars olunmasi va secilmis araziys osasan koordinatlarin va
hiindiirlik bucaginin toyin olunmasi.

Y va ¢ parametrlorinin ol ilo daxil olunmasinin yoxlanmasi. Yoxlama xiisusi proqram tominatinin
“Idaroetmo” programinda uygun olan saholoro Y vo ¢ parametrlorinin daxil edilmosi yolu ilo aparilir.
Stialanmanin grafiki vaziyysti koordinat sisteminds geyd olunur.

Daha sonra test sisteminin isinin diizgiinliiyiiniin yoxlanilmasi iizra sinaqlar aparilir.

Tacriibi siaqlarin moagsadi verilmis parametrlor iigiin (t=250ps, F, r) E - elektrik saha gorginliyinin
amplitud maksimumunun miioyyan olunmasidir. Elektrik sahoa gorginliyinin amplitud maksimumunun
Ol¢iilma sxemi sokil 2-do verilmisdir.

Siialanma maksimumunun istigamatini toyin edon molumatlar — Y oxunun koordinatlart vo ¢
azimutdur, cadval 1. Bu malumatlar ssasinda uygun saholords Y vo ¢ parametrlorindon asili olan X va 6 oks
olunur. Yoxlanis an az1 3 dofo aparilir.

Cadval 1. Siialanmanin aksolunma sahasinda grafik simvolun yerinin ilkin verilanlari
N Yerin bucagi, 0 (daraca)
10
15
25
45
60
80

O B|WIN|F-

Owvalcadon miioyyan olunmus saha goarginliyinin amplitud gostaricisinin giymatlori ilo tolob olunan
giymatlorinin miiqayisali analizi asasinda sistemin isinin xatalar1 hesablanir.

. Siialanma
kompleksi

Siialanmanin
idarsetma AIY

iESGOG
—%

/A

Ossilograf

g

aaat

Sokil 2. Informasiyamn qrafik dagigliyinin yoxlamasimin 6lcii sxemi

Cadval 2. Ollo daxil etmanin yoxlamast iigtin ilk malumatlar

N Dayisan verilanlor Izlomo tezliyi, F (MHs) | Obyekto godar masafa, r(m)
¢ (daraca) Y (sm)

1 10 40

2 90 0 10 10

3 115 -20

Qrafiki nisanin movqeyi haqqinda malumatlarin naticosinin yoxlanmasi.

Bu tsulda informasiyalarin statik formasi horokot tezliyi, yiiksolmo miiddati va obyekts godor
mosafodon asilidir.

Bu halda informasiyanin toqdim olunma formasi elektrik sahasinin gorginlik maksimumunun
istigamatini gostaron grafiki nisandan ibaratdir.

XY koordinat sisteminin uygun sahoalorinds nisanin yerdoyismasi naticasinds koordinat sisteminds vo
uygun olaraq QD IQI EMS siialanma mokaninda onun yerlosdiyi yer haqda dogiq melumatlar oks olunur,
sokil 3. Bu malumatlar asasinda uygun sahalords Y va ¢ parametrlorindon asili olan X va 6 gostaricilori oks
olunur.
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E. Tzﬁm Sahanin garginliyi: E1-hesablanmis, E2-eksperimental
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Sakil 3. Saha gorginliyinin yerin bucagindan asililiginin Vo eksperimental malumatlarin miigayisali analizi

Yerina yetirilon amaliyyatlarin diizgiinliiylinii yoxlamaq tiglin Y koordinatinin gostaricilarindon asili
olan miixtalif azimut vo hiindiirliik bucag: altinda dlgmolor aparilir. Olgii sxemi sokil 2-do gdstorilmisdir.

IESGOC yeri doyisdirildikdo todqiq olunan obyektin siialanmasinin IESGOC-o géra hansi bucaq
altinda oldugunu bilmok lazimdir. Bu osillografin gostoricisine goro saho gorginliyinin soviyyasini
maksimuma ¢atdirmaqla miiayyan olunur.

Yoxlanis 3 dofodon az olmamagla apartlir.

Saho gorginliyinin amplitudunun gostoricinin hesabat gostoricisi ilo miiqayisali analizi osasinda
sistemin iginin xotast hesablanir.
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The preparation of experimental research programs and methods of extreme short pulsed
electromagnetic radiation
Yarmammadov N.Y.

The graphical form of the information on the maximum point of the voltage amplitude of the ESP ER
electric field is presented in the specific software user interface of the test system.

The 2 kinds of maximum orientiation of the radiation is presented to the user in “Management”
application:

e Manually entering the Y and ¢ parameters and automatically descriptions of the radiation field in the
graphical area of the antenna network based on these parameters

o Management of the graphic symbol in the radiation field and defining the system coordinates and
altitude angle according to the selected area

The system error is measured by comparative analysis of field tension amplitude and report indicator.

Digitalized electro-optical modulator for fiber-optical networks

=X
Hajiyev Y.M., Hajiyev M.Y.
\:‘/ Moscow State University, Department of Applied Mathematics
) . Azerbaijan State Qil and Industry University

yhajiyev@gmail.com

The ICT and Internet, in particular, are successful in large part due to ability of newest communication
lines to transmit a huge massive of information through significant distances on a highest speeds.
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Internet related applications success continue to thrive and to become more internationalized because
of increased affordability of long distance broadband connectivity, and specifically the fiber-optic
communication networks.

However, fiber-optic communication systems have long been restricted to a limited set of optical
modulators that could be applied to only specific laser beams, out of different very promising lasers.

As it is depicted below the information packets as in such systems are transmitted in Laser beam
modulated format are modulated and processed by electrical pulse signals.

AT LY

Electric driving digital codes
1

Modulated Laser pulse packets
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Fig.1 Modulation of He-Ne Laser beam by digital electric signals

Consequently, the received optical packets to be converted to electrical format to handle information
by processor based units and then results to be back transferred to optical format to be sent via fiber lines.

The absence of easy driven ultra fast laser beam modulator to form optical information packets is one
of reasons that full optical functioning processing system hasn’t designed yet.

Technical approach to the problem

Among the other “device friendly” characteristics that could be utilized for preparing the digitalizing
electro-optical light intensity modulator the most promising is the electroabsorption effect revealed in some
optical crystals. That effect enables the modulating digital signal to be applied to crystals, to modify their
transparency spectrum and thereby changes the intensity of light beam crossing crystal. The modulation
deepness will be varied depending of voltage. The effect is rooted in energy gap shrinkage phenomena in
semiconductors, according to which their absorption edge to be shifted toward longer wavelengths
depending on applied electric field. By this way absorption coefficient is modified and thereby intensity of
light passing monocrystal platelets is modulated.

Modulated optical
packets

I_A_l

00000 [pXy,
.

Light Signal 1 ——
Light Signal 2 ——

PO YU vdsu [ATIUIBIN

weag Iase
aN-9H
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Modulating digital
packets

=71 S
Fig. 2. Schema of electro-optical light modulation realized on sandwich structure

The article presents the results on experimental electro-optical light intensity modulator formed on the
base of recently revealed band gap shrinkage phenomena in layered semiconductors GaSe, InSe and GaS [1,
2] where the high applied electrical field cases enormously large shift of their optical absorption edge so that
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these crystals become opaque for He-Ne laser beam (A=632.8 nm) that is used widely in fiber-optic
communication.

The absorption edge of these crystals is two orders more sensitive to the applied field than any other
semiconductor materials ever reported. The time of switching from opaque to transparent state (or back) was
measured to be 50 ns. That characterizes the ultra-fast optical switching features.

Combining of both observed unique effects in one material to be promising to produce on its base the
light modulator device for helium-neon laser where transmission of He-Ne laser beam through Me-GaSe-Me
device would be modulated by voltage pulses applied to device.

Our technical approach was to engineering of issues are dealing with practical employment of gap
shrinkage phenomena in GaSe that promises relatively easier way of fabrication of high effective ultra-fast
light modulator for optical-communication networks.

The modulator modulates or varies in a controlled manner the amplitude of an optical signal an optical
carrier, mostly laser beam, with the data to be transmitted across the fiber link. Electro-optic modulators are
used to adapt an optical channel to carry information such as telephone calls and digital electronic data, for
transmission over light-wave networks.

One of the most frequently used laser in telecommunication is the helium-neon (He-Ne) laser emitting
light with A=632.8 nm which is well-suited to fiber inherent transparency bandwidth. Modulated light pulse
array from He-Ne lasers have found widespread applications in single- and multi-mode fiber-optic based
information systems.

The electro-optical light intensity modulator we are supposing in this design is referred to as external
electro regulated transmission modulator that utilizes the pronounced electroabsorption effect in GaSe such
that if a modulation voltage signal is applied to GaSe substrate its optical absorption spectrum is shifted and
varies the intensity of light (He-Ne laser) propagated through GaSe.

The effect has its origin in energy gap shrinkage phenomena discovered in some layered
semiconductor and explicitly in GaSe.

At low electric fields (E< 0,5kV/cm) GaSe is transparent in Vvisible optical range and its absorption
edge is A=623nm (1.99eV).

The helium-neon laser emits lights with A=632.8 nm and this is just short of absorption edge of GaSe.
Therefore, GaSe normally is almost pellucid for helium-neon laser beam.

When voltage reaches 1,25 kV/cm the absorption edge of GaSe is suffered anomalously large shift on
20 nm (~ 63 meV). Since the absorption edge moves to wavelength longer than 632.8 nm, it overlaps the
spectra of He-Ne laser light and GaSe substrate becomes opaque for He-Ne laser. The details [3, 4,5], is
depicted below.
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Fig.3 a) Voltage pulse applied to semiconductor; b) Shifting of absorption edge versus amplitude of pulse.
¢) Optical output versus applied voltage.

As far as voltage is switched off the absorption edge jumps back to its normal magnitude and GaSe
becomes transparent again for He-Ne laser.

The switching time between transparent and opaque states of GaSe for crossing He-Ne laser beam to
be of order 80 ns that is short enough to may have excellent application in modulator.

Other key parameter as the rate of modulated intensities of transmitted He-Ne laser beam in both
pellucid and opaque states of GaSe was reported to be in order of 80% which also reveals pronounced
modulator feature.

Proposed modulation to be driven by simplest circuit based on one transistor that will enable to
amplify information signal array (digital data signals) to voltage enough (about 20V) to alter of GaSe
transmittance and thereby to convert the electrical signal array into He-Ne light signals array.
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The technical researches [1, 2, 5] on GaSe based structure were mostly focused on defining the optic
device friendly engineering and operational characteristics and parameters that will enable us to predict the
fair chance for its industrial utilizing in commercial modulators.

Topology and configuration of experimental samples will made similar to relevant [1, 3] commercial
semiconductor modulator devices.

The GaSe platelets 1.3x1cm® with about 15 pum thickness will be cleaved from GaSe monocrystal
ingot perpendicular to its c-axis. Ingots have been grown by Bridgman-Stockbarger method. Thin
semitransparent Au electrodes of ~100 A thicknesses and ~50% transparency are deposited on both faces of
platelets. The modulating voltage signals to be applied to Au electrodes. The He-Ne laser beam to be
modulated will be incident normal to GaSe platelet and will be focused so to cross over it through Au contact
area.
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u¢poBoii 3J1eKTPOONTHYECKUIT MOLYJISAITOP VI ONITOBOJIOKOHHBIX CeTei
Taoorcues A.M., I'aosrcues M.AL.

Ckopoctu 00pabOTKH M Tiepeqadyd MHPOpMAllMd Ha OCHOBE 3JICKTPHYSCKUX IM(PPOBBIX CHUTHAJIOB
MPUOJIMKAIOTCS K TEXHOJOTHYECKOMY Tpezeny. BoJIOKOHHO-ONTHYECKHE CEeTH O00eCIeuUBAaOT CKOPOCTH
nepenayn nHGOPMAITUH 10 TEPaOUT/C.

B stux cucremax snekrpuyeckue LU(POBBIE MAKEThl YHPABIAIOT MOLYJSIMEH J1a3epHOro Jyda U
(GOpMHPYIOT TaKeThl ONTHYECKHX CHTHAJOB JUIS TpPaH3aKIWid. 3aTeM OHU KOHBEPTUPYIOTCS CHOBA B
ANEKTPUIECKHIA TTAKET 711 00pabOTKH, 1 0OPAaTHO B ONTHYECKUN (hopMaT.

O¢dexTsl ycaaku 3amnpeuieHHOW 30HBI B HEKOTOPBIX IOJYNPOBOAHMKAX JENAIOT BO3MOXKHBIM
coznanne 3GpPEeKTHBHOTO MOAYIISATOPA ISl JIA3EPOB.

Pa3paboTka HOBBIX THIIOB JeTeKTOpoB 11 19T Tomorpados

Azaeea @.3., Cadvicos A.3., Myxmapoe P.M.
Azepbatiodicanckuli 20Cy0apCmeeHublil YHUGepCumem He@mu 1 nPOMbIULIEHHOCINU
Hayuonanvuwiii Llenmp Aoepuvix Uccrnedosanui
Hayuonanvuas Akaoemusi Asuayuu
farah.a@mail.ru

AunHoTanus. B janHON paboTe mpelcTaBieH aHaNHM3 CYHIECTBYIONIMX IMO3HTPOHHO-3MHUCCHOHHBIX
ToMOTpadoB, yKazaHbl CXEeMbI M IPUHIUIBI pabOThI, a TAKXKE UX HEAOCTaTKU. [Ipe/okeH HOBBIA MOAYJIb Ha
0a3e MUKPO NHKCEIbHBIX JIABUHHBIX (POTOJMOAOB, LIENb KOTOPOrO 3aMEHHUTH HBIHEIIHHE (HOTOIETEKTOPHI
CKaHepa Ha OCHOBE (POTOAIEKTPOHHBIX BaKyyMHBIX YMHOXHUTenei. OmnucaHbl IMpenMyliecTBa HOBOTO
MOJYJIsl 1 BO3MOXKHOCTB MX NpuMeHeHHus1 Ha TuOpuanbix [I9T-MPT ckanepos.

BBenenne. B Hacrosiiee BpeMsi OHKOJIOTHUECKHE 3a00JI€BaHUS SBISIIOTCS ONHOW W3 Hambonee
OIMaCHBIX 3a00JICBaHU C JeTaabHBIM HCX0a0M. Toybko B 2018-oM romy oT paka morubnu 9,6 MUIJIHOHOB
genmoBek [1] mo Bcemy mupy. Ha momo AsepOaiimkaHa TpUXOIUTHCA 4-5 THICSY YEIOBEK CKETOMHO.
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PacmipocTpaneHHO# TIpoOIEeMON SBISIFOTCS OOpallieHre 3a MEIUIIMHCKOW ITOMOINBIO HAa IMO3MHUX CTaIHASIX
3a00/MeBaHUsl W HEAOCTYIMHOCTh JUArHOCTUKH. JIMarHOCTWKa TPOBOAWTHCA HA  JOPOTOCTOSIIEM
o0opynoBaHuH TakoM Kak [lo3uTpoHHO-3MHUCCHOHHBI TOMorpad. [lo cpemHecTaTUCTHUECKMM pacueram
HOpMOIi cuntaercs 1 ammapar Ha 1 mitH. skutenei. OHAKO IEHOBOM JMAana3oH 000pYyI0BaHMS HE MO3BOJISCT
KIIMHUKaM TpHOOpecTH JOCTaTOYHOE KoimdecTBO ToMorpados. Taxke, HU3Kas pa3penieHne COBPEMEHHBIX
[I9T He MOXKeT BRICOKO TOYHO JIOKAIM3UPOBATH OITyXO0JIb Ha O0Jiee paHHUX CTaIUsX.

Ananu3 mpodsemsbl. [lo3urpoHHO-3MUCCHOHHas Tomorpadus, Takke HasbiBaemas [1OT-
tomorpadueit mm 119T-ckannpoBannem, SBISETCS OOHUM U3 BUAOB BU3YAIH3AlNY B SIA€PHON MEAHUIINHE.

Borartbie mpoToHamMu M30TOIBI MOTYT PaclafaThbCs 3a CYET MO3UTPOHHOTO M3IYYCHHS, TPH KOTOPOM
MIPOTOH B SIAPE PacmaaeTcs Ha HEUTPOH, MO3UTPOH U HEUTpUHO. JlouepHUl N30TON UMEET aTOMHBIA HOMEP
Ha OJIMH MEHBIIE, YeM POAUTEIbCKUM. [IprMephl U30TOMOB, KOTOPHIE MOBEPralOTCs pacnaay B pe3yiabTaTe
TTO3UTPOHHON AMHUCCHUH, PUBEICHBI B Ta0OIMIIE 1.

Tabnuya 1. Obwb1uno UCnOIL3YEeMble NOZUMPOH-UTYYAIOWUe PAOUOUZOMONYL

Uzoron nepuoA noiypacnazna | MakcuManbHast SJHEprHs [IpousBoxcTBO
(MHH) 1o3UTpoHOoB (M3B)
c 20.3 0.96 LMKI0TPOH
N 9.97 1.19 I{uknoTpoH
e) 2.03 1.70 LMKI0TPOH
°F 109.8 0.64 [[UKIOTPOH
®Ga 67.8 1.89 I'eneparop
®Rb 1.26 3.15 I'eneparop

[To mMepe TOro xak MO3UTPOHBI MPOXOIAT Uepe3 TKAHU YeJIOBEKa, OHM OTIAIOT CBOIO KHHETHYECKYIO
SHEPTHUI0 TJIABHBIM 00pa3oM 3a CYeT KYJIOHOBCKMX B3auMOJIEHcCTBUI ¢ anekTpoHamu. llockoibky macca
MOKOS TIO3UTPOHA TaKas )K€, KaK U y 3JIEKTPOHA, MO3UTPOHBI MOTYT IIpeTepeBaTb OOJbIINE OTKIOHCHHS B
HaIpaBJIE€HUH MpPH KaXJAOM KYJIOHOBCKOM B3aMMOJCWCTBUH, U OHU CIEAYIOT U3BHJIMCTHIM IyTEM uepe3
TKaHb, OT/IaBasi CBOI0 KMHETUYECKYIO SHepruto (puc. 1).

Korna mo3uTpoHBI [OCTMTalOT TEIJIOBBIX JHEPTUil, OHM HAYMHAIOT B3aWMOJEHCTBOBATH C
AJIEKTPOHAMH IyTEM aHHUTWISALUK, B pe3yJIbTaTe KOTOPOi 00pa3yroTcs JBa TaMMa KBaHTa ¢ dHeprueit 511
K3B, KoTOpble SBJIAIOTCS aHTUNAPAJUIETBHBIMH B CHCTEME TMO3UTPOHOB. V3MeHEHHsT B HMITyJbCe
B3aMMOJECHCTBYIOIINX YacTUL, Yy4YacTBYIOIIMX B CBOOOAHOM pacmajae, IpPHUBOAAT K  YIJIOBOM
HEOTPeIeTICHHOCTH B HampaBieHnn (oToHOB ¢ 3Heprueit 511 k3B [3].

Pucynox 1. Ilosumponnas amuccusi u aHHUSUTAYUS

KoHeuHbI# Jauamna3oH MO3UTPOHOB W HEIMHEHHOCTh ()OTOHOB aHHUTMIISILIMUA IPUBOIAT K MPHUCYIICH
HETOYHOCTH MO3UIMOHUPOBAHHUS, OTCYTCTBYIOIIEH B TPAAULIMOHHBIX METO1aX OJHO(OTOHHOW AIMUCCHH.

B II9T-kamepe Kaxablil AETEKTOp IE€HEPUPYET CHUHXPOHU3MPOBAHHBIA MMILYJIbC IPU PETUCTPALIUU
nagaromero (oToHa. OTH WMITYJIBCHI 3aTeM OOBEAWHSAIOTCA B CXEMax COBIAACHHWN, M €CITU HMITYJIbChI
MOTaIal0T B KOPOTKHIA MPOMEXKYTOK BPEMEHH, OHM CYATAIOTCS COBMAAAIOIINMU (pHC 2).

% _.-"\/\_/\_f \"'\. Kanan 1

PacnpegeneHue Hso0ToN0B

Kanan 2

CYMMUDOBaHHE
CHIHanose

CofbiTHE BHHHMMNALMK CoBnageHue cUrHance
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Pucynox 2. Cxema pecucmpayuu npoyecca aHHULULAYUY

CymecrByrommue [I19T Tomorpadsl COCTOAT B OCHOBHOM U3 4-X COCTaBJISIFOIIMX. JTa MEXaHUYECKas
4acTh, DJEKTPOHMKA, AETEKTOPHAs 4acThb M NMporpaMMHoe obecneueHue. | maBHBIM 00paszom, Oosbire 1/3
IIEHBl 00OPYIOBaHHUSA 3aHMUMAET NETEKTOpPHAs YacTh, B KOTOPOH B OCHOBHOM HCITOJIb3YIOTCS BaKyyMHBIE
¢otosnexktponnsie  ymHOXuTeNH (DPDY). Ha mmpoBom peiHKe, POV cumTaeTcss OIHUM U3 JIOPOTHX
¢doronerektopoB. Takke OHM MMEIOT HEKOTOpble M Jpyrue HENOCTaTKH, TaKhe KaK BBICOKOE
sHepromnoTrpedbnenue, ¢opmMa W rabapuUTHBIE pa3Mepbl, TyBCTBHUTEIHHOCTh K BHOpalHUsIM W MarHUTHBIM
MOJIsSIM.  YKa3aHHBbIE HEIOCTATKHA OTPAKAlOTCS M Ha caMoOM OOOpyIOBaHWH B IesioM. Bemytcs HaydHBIE
paboThl MO CO3MAHHMIO JIABUHHBIX KpeMHHEBBIX (oTo ymHOXuUTeneil (poroamonos). CoBpeMeHHBIE
KpeMHHUEBbIE (OTOANOABI MMEIOT OOJNBIIOW MOTEHHWAN AJS 3aMEHBl TPaAULIUOHHBIM BaKyyMHBIM ()OTO
yMHOXUTENsIM. HoBble THITBI (JOTONETEKTOPOB CBOOOTHBI OT BBINIEYKAa3aHHBIX HemocTaTkoB DY, dro
MO3BOJIMJIO 3apYOEKHBIM Hay4HBIM LEHTPaM HCCIEAOBAaTh BO3MOXKHOCTH HHTETPHUPOBAHUS MAarHUTHO-
PE30HAHCHBIH W TMO3UTPOHHO-3MHCCUOHHBIH TOMOTpadbl B €AWHOE IHArHOCTHYECKOE O0OpyIOBaHUE C
1IeThI0 00ecTIedeHNs BEICOKOKaYeCTBEHHPIMH BU3YAIbHOM MPOEKIIMH UCCIIEAyeMOro maruenTa [2].

HoBas xonuenmusi. I3BecTHO, YTO /IS BHICOKOTOYHOTO OIPENEICHUS JTOKATU3AIUN 3apayKEHHBIX
KIETOK B Tele MalueHTa OOoNbloe 3HAYCHHE HWMEeT pas3pelieHHe U OBICTPOJEHCTBUE JETEKTOPOB
pEeTHCTpanyy panaldoOHHbBIX H3ny4eHnid. Paspaboran HOBBIH MoAynb (puc. 3) Ha 0a3e MHUKPO MUKCEITHHBIX
naBuHHBIX PotonnonoB (MJID/]) [4]. HoBeie kordurypammu MJID/] numeroT HammydImme napaMmeTpsl I
ux npumeHenusi B [IOT Ttomorpadun. I[Tocnenuue obpasupr MJID/] umeroT BbicOKyO 3(deKkTHBHOCTD
peructpanuu (35%), reomeTpudeckuii aktop dyBCTBUTEIbHON 30HBI (100%), OBICTpOTA pearnpoBaHus Ha
¢oto curnain (100 HC), HE YYBCTBUTEINBHOCTh K MATHUTHBIM ITOJISIM.
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Puc. 3. Mampuunwiii mooyne MJID]] ¢ sepxueti cmoponbl (creéa) u obpamuoii cmopoHwl (cnpasa).

Monynb coOpaH Ha KepaMU4YeCKOW TIOUIOKKeE B BHE 16 aeMeHTHOM MaTpuibl. K KaxkqoMy aieMenTy
MaTpUIIBl TOJBEJICHBl KOHTAKThl ¢ OOpaTHOW CTOPOHBI, C TIOMOLIBIO KOTOPBIX TMOAAIOTCS HANpPSDKEHHS K
doroaronam (~90-95 B). [NomyueHHbIH (HOTO CUTHAN YCHIUBACTCS pa3pab0OTaHHON BHICOKOYYBCTBUTEIBHBIM
YCUJIMTEIIEM C MOJIOCOU Mpornyckanuem 2B.

3akmouenue. Pa3paboraH AeTeKTOpHBIM MOIYb Ui yiaydmeHus napamerpoB [I9T Tomorpados.
Mopynb SBIsieTCsl He YyBCTBUTENBHBIM K MATHUTHBIM TOJISIM, YTO TTO3BOJISIET €r0 MPUMEHEHHE B THOPUIHBIX
[I9T-MPT ckaHepoB. OTH cKaHephl MAAOT JAETANbHYIO IPOEKIHIO JAMArHOCTHPOBAHHOIO MAallMEHTa B
COUYETaHMHU JBYX NOJYUYEHHBIX CHUMKax. C MCIOIB30BaHUEM TaKOTO THUIIA HOBOTO MOJYJISl MOYKHO COKPATUTh
3aTparhl Ha MPOM3BOACTBa ToMorpadoB Oosiee ueM Ha 20%, 4TO MOXKET 3HAYUTEIIHHO MOBJIMATH HA IIEHOBOM
JMara3oH CTOUMOCTH AHAarHOCTHKHU.

Pabora Bemmonnena npu noanepxkke @onpa Pazsutusa Hayku npu Ilpesunente AszepOaimxaHCKOM
Pecniy6umuku, I'pant No.EIF/MQM/EIm-Toahsil-1-2016-1(26)-71/20/1-M-59.
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Development of new types of detectors for PET tomographs
Aghaeva F.E., Sadigov A.Z., Mukhtarov R.M.

In this work present an analysis of existing positron emission tomographs, outlines the schemes and
principles of operation, as well as their shortcomings. A new module based on micro pixel avalanche
photodiodes has been proposed, the purpose of which is to replace the current photodetectors of the scanner
based on photomultiplier vacuum multipliers. The advantages of the new module and the possibility of their
use on hybrid PET-MRI scanners are described.

Ultrabanévsayi siialanmamin  ASPE+ x hacm%oBS tip biokompozitlarin dielektrik
xassalarina tasiri

bl
i)

- Odliyeva §.V.
’ Azarbaycan Texniki Universiteti
serefxanim@mail.ru

Son dévrlar polimerlar asasinda kompozisiya materiallarinin alinmasi, tadqiqi v totbigi istigamatinda
samballi todqiqat islori aparilir [1]. Bu tip materiallarin konar tasirloro qarst davamliliginin arasdirilmasi
homin materiallarin totbiq sahalorino gqoyulan mahdudiyyatlarin aradan galdirilmasinda miihiim rol oynayir.
Kanar tosirlor materiallarin xarici goriiniisiine vo xassalorine monfi tosir gostarir [2]. Konar amillorin tasiri ilo
materialin dagilma mexanizmi nazors alinmadiqda istehsal olunan mohsullar vaxtindan ovval siradan ¢ixir.
Bu da boyiik maddi ziyana gotirib ¢ixarir. Konar amillorin tosiri kimi giinos radiasiyasini (ultrabandvsoyi
radiasiya, goriinon isiq vo rentgen siialar1) mikroorqanizmlori (bakteriyalar, gébalok vo s.), yliksok namlik,
ozon va oksigenin tasirini, istilik enerjisini, sonaye ¢irklonmasini, kimyoavi tullantilar1 misal gostornok olar.
Bu tip tasirlorin kombins olunmus formalari materialin siradan ¢ixmasini dofalarls siiratlondirir. Bildiyimiz
kimi, glinas stialar1 komponentlori bu vo ya diger halda polimer materiallara monfi tosir gostorir. Amma
giinas stialarinin torkibinds olan ultrabandvsayi stialarin materialin dagilmasina tosiri daha ¢oxdur. Ssnayeda
Vo maisoatda istifado olunan polimerlarin oksariyyati ultrabonévsayi siialarin tasirine moruz qaldigda kaskin
doyisikliklora ugrayir: rongi doyisir; sothi parlagh@mi itirir; sathlorinds ¢atlar yaranir; bazon material
tomamilo dagilir. Dagilmanin stirati giinaes stiasinin tasir miiddastindan va intensivliyindan asili olaraq artir.
Bu effekt materialin ultrabondvsoyi qocalmasi adlanir Vo polimerin qocalma ndvlarindon birino aiddir.
Polipropilen, polietilen polimetilmetakrilat, homg¢inin, liflarin xiisusi névlori- aramid liflori hassas polimerlor
grupuna aiddir. Ultrabonévsayi stialarin udulmasi polimer zoncirinin dagilmasina va onun qurulusunun
miixtalif noqtalorinds méhkamliyin itmasine sobob olur. Belo polimerlords dagilmanin garsisint almagq {igiin
polimerlarin  torkiblorina ultrabondvsoyi stialar1 udma qabiliyyotine malik maddalor olava edilir.
Ultrabondvsoyi  siialarin - polimerlorin - xassalorino  tasirindon nanotexnologiyada, transplantologiyada,
rentgenolitografiyada vo digor sahslords genis istifado edilir. Masalon, vakuum ultrabonévsoyi stiasindan
polimetilmetakrilatin sathinin hamarlanmasinda istifads edilir [3].

Qeyd olunanlar polimer materiallarin vo onlarin bazasinda alinmis kompozitlarin xassaloring
ultrabandvsoayi siialarin tasirinin tadqiq olunmasini stimullagdirir. Bu tadgiqat isinda terkibine baliq stimiiyii
olava edilmis ASPE+x hocm% Bs tip biokompozitlorin dielektrik xassalarine ultrabsanévsoayi siialanmanin
tasirinin tadqiqi barado malumatlar verilir.

Niimunslorin ultrabon6vsayi stialarla stialandirlmasi zamani DRS — 500M lampasindan istifado
olunmusdur. DRS — 500M civa — kvars lampasi spektrin goriinan va ultrabandvsayi hissasini shato edan isiq
monbayidir. Qalinlg 20 - 30 mkm olan niimunoalar diiraliminium ¢argivaya borkidilorak stativde (tutqacda)
yerlosdirilir. Ultranbandvsoyi siialar (UB) niimuna iizorina diisiir. Niimunoalor isiq monbayindon 25sm
mosafads yerlosdirlir. Tocriibs otaq temperturunda, 293K - lik soyutma sistemi ilo aparilir. Tocriiboe zamani
lampada: nominal garginlik 70V, corayan siddoti 7.5A, isiq seli 22500lm,telin parlagligi 150Mnt (meqanit),
stialandirilma miiddati 15 saat olmusdur. Nimunolarin dielektrik parametrlorinin temperatur xarakte-
ristikalarinin tadgigi 290 — 390K temperatur intervalinda, P — 5010 doyison caroyan korpiisii ile aparilmigdir.
Olgmo intervallart: tutuma gdra 0.001nF — 100mkF, tangens itgi bucagma gore 10®° — 0.5 olmusdur. Korpii
50 Hs tezlikli 220V — lug doyisen corayan monboyindon gidalanir. Olgmo elektrodlar: cilalanmus dairovi
latundan hazirlanir. Yuxaridaki diskin diametri 25 mm, torpaqlanmis asagi diskin diametri 50mm olmusdur.
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ASPE+ X hocm%BS tip kompozitlorin dielektrik parametrlorinin temperatur asililiglarinin tadqigi 290-
380K temperatur intervalinda aparilmisdir. Alinmis noticalor sokil 1 - do verilmisdir. Gortindiyti kimi,
temperaturun artmasi ilo todqiq olunan kompozitlarin dielektrik niifuzluqlar ciizi olaraq artir (sokil 1a).
Bundan olavs, torkibds doldurucunun miqdar artdiqca dielektrik niifuzlugu artir. Otaq temperaturunda
dielektrik niifuzlugunun 3, 5, 7, 10, 15 hacm%Bs torkibli kompozitlordo giymatlori uygun olaraq 11.491,
11.8, 12.062, 12.218, vo 12.978 olmusdur. 373K temperaturda iso bu giymatlor analoji kompozitlords

miivafiq olaraq 11.56, 11.96, 12.173, 12.5 vo 13.127, —a godor artmigdir.
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Sokil 1. ASPE+xhacm%Bs tip kompozitlorin dielektrik niifuzluglarimin (a) va tangens itki bucaqlarmmin (b)
temperaturdan astliligr: 1 - X=3, 2 - X=5, 3 - x=7; 4 - x=10; 5 - x=15.

Dielektrik itki bucagmin temperaturdan asililigi bir godar miirokkabdir. Bels ki, 15 hacm%Bs olavasi
olan kompozitin tgo(T) asililiginda 318, 338 vo 358 K temperaturlarinda maksimumlar miisahids edilir (sokil
1b). Umumilikdo iso torkibde doldurucunun miqdar artdiqca dielektrik itki bucagmin tangensinin giymati
azalir. Temperaturun artmasi ilo do dielektrik itki bucagimin tangensinin giymoti azalir. Dielektrik
parametrlorinin temperaturdan asili olaraq doyismasi — matrisa — doldurucu sarhoddi otrafi toboagonin fiziki
strukturunun doyismasi ilo hacmi yiiklorin konsentrasiyasinin artmasinin naticasidir [4, 5].

Dielektrik niifuzlugunun vs dielektrtik itki bucaginin tangensinin temperatur asililiglart ultrabanovsayi
stialarin tasirine moruz qalmis va tarkibinds 3, 5, 7, 10 va 15 hacm % Bs olan niimunalords do aparilmigdir.
Naticalor sokil 2 — do verilmisdir. Sokil 2 a -dan gériindiiyti kimi torkibdo
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Sakil 2.UB stialarinin tasirina maruz galmis ASPE+ x hacm% BS tip biokompozitlorin dielektrik
niifuzlugunun (a) va dielektrik itki bucaginin (b) temperaturdan asililigi: 1-x=3, 2-x=5, 3-x=7; 4-x=10; 5-
x=15.

doldurucunun miqdar artdigca dielektrik niifuzlugu artir. Bels ki, otaq temperaturunda hamin kompozitlarin
dielektrik niifuzluqlart 11.323, 11.819, 12.359, 12.459 vo 12.926 oldugu halda, 363K temperatur intervalinda
bu giymetlor 11.651, 11.953, 12.468, 12.568, 12.938 olmusdur. Yani, UB siialanmanin tasiri ilo temperatur
artdigca kompozitlords dielektrik niifuzlugu ciizi olaraq azalmigdir.

UB siialanmanin tasiri ilo dielektrik itki bucaginin tangensinin temperaturdan asililiq qrafiklori sokil
2b — do verilmigdir. Torkibdo doldurucunun miqdar1 artdiqca dielektrik itki bucaginda maksimumlar
miisahido edilir. Umumilikdo iso torkibdo doldurucunun miqdar1 artdiqca dielektrik itki bucaginmn
tangensinin giymoti azalir. Temperaturun artmast ilo do dielektrik itki bucaginin tangensinin qiymoti azalir.
Aparilan todgigatlar naticasinds miisyyan edilmisdir ki, ASPE — nin torkibins olave edilmis baliq siimilyii
onun ultrabanévsoayi siialarinin tesirine davamliligini artirir. Askar edilmisdir ki, doldurucunun miqdarini
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idara etmoklo praktiki masalalorin hollli iisiin talob olunan xassali, ekoloji baximdan samarali biokompozit
materiallar almaq miimkiind{ir.
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Influence of ultraviolet radiation on dielectric properties of ASPE +xvol% FB type biocomposites
Aliyeva Sh.V.

The report describes the effect of ultraviolet radiation on the temperature dependence of the dielectric
constant and tangent angles of dielectric loss of biocomposites obtained by adding biological origin - fish
bones (FB) to low density polyethylene (LDPE).It was found that fish bone added to the LDPE, increases the
resistance to ultraviolet rays.It was found that it is possible to obtain ecologically effective biocomposite
materials necessary for solving practical problems by controlling the intensity of radiation and the amount of
filler.

ASPE+xhacm%BS kompozitlarinin mexaniki méhkamliklari

Salimova V.V.
Sumgayit Doviat Universiteti
vaofa_24@mail.ru

Isdo doldurucu olaragq stabil fiziki parametrlora malik olan ekoloji baximdan zararli olmayan vo tobii
ehtiyati ¢ox olan baliq pulcuglarindan istifado edarok yeni tip biokompozitlor almaqla onlarin mexaniki
mohkomliklarinin tadgigi masalasine baxilmisdir.

Baligin tamizlonmasi zamani onun iimumi ¢akisinin 30-70%-i kollagens banzar tullant1 kimi, 10%-2
gadari isa pulcuq olaraq istifads edilmir. Hazirda baliq puicuglarindan kollagen alinmasinda gida mahsullari
ticiin jelatin, pentid, kosmetikada va tibbdo istifads edilon garisiglarin alinmasinda istifads edilir. Adatan
jelatin donuz piyindon alinir. Amma miisslmanlar iigiin bu magbul sayilmadigindan jelatinin baliq
tullantilarindan alinmasina daha genis yer verilir. Digar torafindon yeni tip kompozitlorin alinmasi igiin
miixtolif torkibli vo miixtolif xassoli materiallarin qarigigindan istifado edilmosi praktikasi moévcuddur.
Kompozitlorin alinmasinda termodinamik va texnoloji baximdan uygunlasan polimerlar qruplart movcuddur.
Termodinamik baximdan uygun polimerlar va onlara edilmis alavalar tamamils bir-birinds hall olur. Amma
belo maddolor azdir. Polimerlorin oksariyyatinds onlara edilon slavalorin polimerlordo holl olmamasi
miisahido edilir. Buna baxmayaraq, onlarin fiziki-kimyovi xassalori praktiki masalslorin hallinds istifadi
olunmalarina mane olmur. Yani talob olunan xassalor toplusuna malik kompozit materiallarin alinmasinda
onlara edilon slavalorin segilmasinin xiisusi shomiyyati vardir.

Praktiki masalolorin halli {igiin kompozisiya materiallarimin mexaniki moéhkomliklorinin tadqgiq
olunmasi1 va onlarm optimal giymatlorinin miisyyan edilmasi xiisusi shamiyyat kasb edir [1-3]. Materialin
elektrik sahoasinin tasirine garst doziimliliiyii, yani sahanin tasirina moruz galdigi andan dagilmasina qadar
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kegon miiddatin sahos intensivliyindan asili olaraq todqiq edilmasi zoruridir. Relaksasiya miiddati adlanan bu
zaman fasilasinin sahanin intensivliyindon temperaturdan va elektrik sahasindoan asililig1 T=const olduqda

r=BE™ 1)
vo E=const oldugda
AW
T=17," 2)

miinasibatlorilo tayin edilir.

Burada B;, m; E <E" pargasina B,, m, iso E > E" pargasina uygundur: E° - saho intensivliyidir,
lgz = f(lgE) asiliigimin mailliyini ifads edir.Ogar asililigda sinma yoxdursa, onda indekslar atilir. Dayigon
saho halinda m=3+4; m,=10~+ 12 ; sabit saha halinda iso m=10~+ 14 olur.

AW -aktivlogma enerjisi saha intensivliyindan asili olmadigindan

AW AW

r=CE"e" (Bvoyar=ren @)
yazmaq olar. 7 =10"san; bork cisimlords atomlarin maXsusi raqs periodlari ils Ust-listo distir, AW

-ni tapmagq liglin (4) —don istifado edilir.
AW =23RT(lgr - lg7, ) )
T-nin Vo 7()-nin har bir giymstine uygun AW toyin edilir vo onun o —dan asilihgi qurulur. Tomiz
vo modifikasiya olunmus polimerin mexaniki dagilmasinin aktivlosma enrjisi o—dan asili olaraq xatti

qanunla azalir.

AW =W, —yo (6)
W, _baglangic energetik ¢opar (o =0 halinda, y - parametri (6) asililigina asasan toyin edilir vo

hassas qurulus parametri adlanir. (4) va (6) tonliklarindon

W, —yo
RT j
yazmagq olar. Polimerin vo onlarin asasinda kompozitlorin mexaniki méhkomliyin temperatur-zaman asililig
gostorir ki, bu marerialin mexaniki yiikiin tosirilo dagilmalar1 kinematik-aktiv (prosedur, zamandan asili
olaraq inkisaf edir, temperatur vo gorginliyin doyismosilo idara olunur, yoni zaman faktoru polimerin
mohkomliyinin fundamental xarakteristikasidir, dagilma iso siirati istilik fluktuasiyasinin tezliyi ilo miiayyan
edilir.

r:roexp(

ASPE+xhocm%BS  kompozitlorinin - mexaniki mohkomliklorinin -~ xarici  elektrik  sahanin
intensivliyindan asililigi tadqiq edilmis vo naticalor sokilds verilmigdir. Sokildon goriindiiyii kimi asililiglart
bir nega pargaya bélmok olar. s, MPa

Asililiglarin birinci pargalar1 Huk ganunu ilo ifads olunan diiz 4|
xatt formasindadir. ¢ artdigca onun miiayyan giymetinds (a-c) hasili
Up-la miigayiso olunan tortibdo olur, relaksasiya middoti koskin
azalir. Gorginlik artdigca kinematik vahidlorin elementar kegid 4

61

aktlarmin yeni hala kegmosi bas verir vo bununla olagodar olaraq 3
zoncir molekullarin  konformasiyalart doyismis olur. Nimunode 2] 1
gorginliyin azalma siirati, Zzoncirvari molekullarin  diizlogsmasi 3 4§ 3 10 12
noticasinds boyiiyarak, naticods onun artma siiratina borabar olur. E, 10° V/m

Bundan sonra deformasiya praktiki olaraq sabit garginlikds bas verir. Sokil. ASPE+xhocm%BS kompozitlo-
Moalum oldugu kimi [4], konar qiivvalorin Kifayat godor  rinin mexaniki méhkomliklorinin xarici
boylik qiymotlorinds relaksasiya miiddatinin konar gorginlikdon  elektrik  sahonin intensivliyindon
asilihigi qiivvaya minir asihihglar: 1 —x=1, 2 — x=3, 3 -x=5
Upg—ao
T=1,6 T,
burada U, — deformasiya olmadigda kinetik vahidlarin bir haldan digar hala kegidina mane olan potensial
¢opar, o - kinetik vahidlorin hacmi, o - gorginlik, 7o - Kinetik vahidlorin potensial enerjinin minimumu
otrafinda rogs periodu, k — Bolsman sabiti, T — miitlagq temperaturdur. Sokildon goriindiyii kimi garginlik

miiayyan giymots catdigda méhkomlik sabit galir. Onda do _, yani, nohayat gorginliyin artma siirsti onun
de

macburielastiklik hiidudu adlanan sorulma siiratine barabor olur. Bu sorhod hoddinds iso deformasiya
macburi elastiki olur. Bizim todqig etdiyimiz kompozitlordo asililigin baglangic1 kaskin olur, gorginlik
artdigca bu doyigsma salis olur. Birinci hissadan ikinciys kecid asasen monoton olur, amma bazi o(€ )
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asililiglarinda maksimumlar da miisahids edilir. Xottilikdon kenaragixmalar onunla slagadardir ki, bu halda
elastiki deformasiyaya yiiksok elastiki deformasiyanin miioyyan payi da olavs edilir. Baslangic pargada
niimunalorin dartilmasi1 daxili enerjinin doyismasilo oalagodardir. Nimunolorin goarilmasi (deformasiyasi)
osason, molekullararast mosafodon, valent bucaglarindan vo atomlararast moasafodon asilidir. Elastiklik
modulu deformasiyanin siirotindon asili oldugundan, elastiki deformasiyaya homg¢inin yiiksok elastiki
deformasiya da slavs edilir.

o(e ) ayrilorinin maksimuma yaxinlagmasi otrafinda mailliklorinin azalmasi, homginin niimunalordo
mocburi elastiki deformasiya ilo slagadardir. Mocburi elastiki deformasiyanin xarakteri gostorir Ki, o da
plastiki deformasiya kimi, materialin bir tobogosinin digor tobagesine nozaron siirligmasinin naticasidir.
Deformasiyanin maksimumuna uygun oblastinda incologmis yerlorin amalo galmays baslanmasi ilo
olagodardir. o(g) asililiglarinda maksimum misahido edilmayan niimunslordo deformasiya incolosmis
(nazik) yerlor yaranmadan bag verir. Garginliyin azaldig1 oblastda incologmis yerlorin formalagmasi bas verir
Vo gorginliyin azalmasinin sonunda incologmis yerlorin formalasmasi basa catir. Dartilma ayrisinin hamar
hissasindo gorginlik praktiki olaraq sabit qalir. Deformasiyanin bu marholosinds incologmis yerlorin en
kosiyinin sahasi az doyisir vo niimunonin uzanmasimacburi elastiki deformasiyanin niimunonin gonsu
hissalaring yayilmasi ilo olagadardir. Bu proses zamani incalogmis yerlorin uzunlugu artir. 6(€ )-nin azalmasi
niimunanin eninin incalogmis yerlords azalmasinin naticasidir. Tabiidir ki, niimunanin en Kasiyinin azalmasi
ilo deformasiya etdirici qlivve do azalir, amma bu azalmanin qiymotini baslangic haldaki en kasiyina bolsok
onda gorginlik azalacagq.

9dabiyyat

1. KypkoB C.H., Abacop C.A. CBs3pb MeXIy MEXaHHYECKYI0 IPOYHOCTBI0O W TEPMHUYECKON
JECTPYKITHEH morumMepoB. BreicokoMorekynapabie coequaenns, 1969, Ned ¢.1703 -1710.

2. XKypxor C.H., Abaco C.A. 3aBHCHMOCTb MPOYHOCTH MOIUMEPOB OT MOJeKyIsipHOTO Beca OTT
1962, Bein.4, c. 2184- 2190.

3. berukor B.M., Kocenkor B.M. M3MmeHeHHE MEXaHMUYECKUX XapPAKTCPUCTHK IOJUITUIICHA IO
NeCTBUEM DIIEKTPUUECKOTO pa3psiia B BoAe. DJIEKTpoHHAs 00paboTka marepuanos, 2013, 49(4), 51-55.

4.baprues [.\M., 3enener 10.B. ®usnka n MexaHuka nojJuMepoB. YueOHOe MocoOue i BTy30B. M.:
Bricmas mikona, 1983, 391c.

Mechanical strength of composites LDPE+x vol%FS
Selimova V.V.

The article provides information on the results of strength studies, depending on the electric field
strength of biocomposites obtained from additives of biological origin - fish scales (FS) to low density
polyethylene (LDPE). It has been established that, in smaller field intensities, the mechanical strength of the
samples with quantity of 1, 3, 5% flakes increases dramatically and decreases as a monotonous after a certain
field intensity. That is, it is possible to obtain a required composite with the mechanical properties required
by managing the value of the field intensity and the quantity of the additive.

Yarimmkegirici fotodiodlar asasinda siiratli neytron detektorlarn

Mammadov R.M.}, ®hmadov F.1.2, Ohmadov Q.S.1
"Milli Niiva Tadgigatlar: Markazi
?Azarbaycan Milli Elmlar Akademiyas
mammadov_ramil@mntm.az

Silisium fotogiiclondiricilorina (SiPM) adlar1 gostorilon bir ¢ox elmi vo kommersiya xarakterli
omaliyyatlarda isiq qeydedicisi kimi ¢ox bdyiik maraq vardir: yiiksak enerjilor fizikasi, neytrino fizikasi,
tibb, radiasiya manitoringi vo s. Genis tathiq edilma sahslarine baxmayaraq, onlarin tstiinliiklari daha svval
nail olunmus naticalori shomiyyatli dorocads tistaladi Vo yeni imkanlar1 agdi. Siiratli neytronlarin detekto
edilmosi bu saholords xiisusi maraq dogurur: partlayicilarin agkarlamasi, otraf miihitin radiasiyaninin
agkarlanmasi, horbi vo dorin kosmik tadgiqatlar, habels niivo tullantilarinin askarlanmasi vo monitoringi.
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Neytronun detekto edilmasi vo onlarin monboayinin xarakterizo edilmasi gabiliyysti bir ¢ox niiva
tohliikasizliyi vo miihafizo mosalalorinds asasdir. Miitonasib saygaclarin istehsalinin azaldilmasiyla barabar
tolobatinin artimi neytronlarin agkar edilmasinin alternativ metodlarinin hazirlamasi {igiin tokan yaratdi.
Ssintillyasiya detektoru 3 He detektorlarin avozetmaosi tigiin perspektivli namizadlordan biridir. Tocriibado
cox yiiksok piksel sixligh iki miixtolif istehsalgi torofindon toqdim olunmus iki mixtalif silisium
fotogiiclondirici (SiPM) istifads edilmisdir. Birinci SiPM (markasi-MAPD-3NK) Zecotek Photonics firmasi
torafindon toqdim olunmusdur ki, aktiv zonasinmn sahesi 3.7x3.7 mm? —dir. MAPD-NK dorin gémiilmiis
mikropiksel dizayn sayssindo 10000 piksel/mm? piksel sixliginda yiiksok foton geydetmo effektivliyino
(=40%) malikdir. ikinci SiPM (markasi-MPPC-S12572-010P) Hamamatsu firmasma moxsusdur vo sothi
piksellorin standart texnologiyasi osasinda yaradilmigdir. $12572-010P 3*3 mm? aktiv zonaya vo 10000
piksel/mm? piksel sixligina malikdir. Onun foton geydetmo effektivliyi isci gorginlikdo 12% -dir. Hor iki
SIFG-don PuBe neytron menboayindon istifads edilorak test edilmis stilben (5*5*5 mm®) va p-terfenil (5*5*5
mm?) plastik ssintilyatorlarla ciit yaradilmugdur.
Stilben kristalinin va plastik ssintilyatorlarin xiisusiyyatlori:

Kristal Stilben (5*5*5 mm®) P-terfenil (5*5*5 mm°)
Sixliq g/sm’ 1.22 1.08
Pargalanma sabiti, ns 3.5 4.6
Maksimal emissiya, nm 390 420
Tam igigburaxma, ph/MeV 20000 8600

Stilben vo 5*5*5 mm?® 6lciilii plastik ssintilyator MAPD-3NK vo MPPC ilo ciitlosdirirlib. Hor iki
sintilyator dioda toxunan ssthdon basqa hor torofdon ag teflon laylar ilo vo xiisusi optik yag ilo yaxsi
biikiilmiisdiir. Hor iki diodla yaradilmis signal ilkin giiclandirici vasitasilo giiclondirilir vo CAEN DT5720B
signal geviricisi vasitasilo yazilir. Malumatlar ragomsal geydedicinin 6z-6ziina sinxronizasiya rejiminda
gotlrtlir. Yazilmig molumatlar kompyuterin oflayn analizi ligiin saxlanilir. Biitiin malumat analizi CERN-
nin inkisaf etdirdiyi ROOT molumat analizi asasinda yazilmig ssenaridan istifadoyls yerino yetirilmisdir.

Tacriibi naticalor

Ssintilyasiya detektorlari hom gamma siialara ham do neytronlara garsi hossasdir, ¢iinki, neytron
saholari demok olar ki, slagoali y-siia komponenti ilo birge movcud olur. Neytronun va y-siialarin (n/y) bir-
birindon forglondirilmasi neytron geydedilmo sahasinds hall edilmali olan problem halina galmisdir. Bu
problemi aradan qaldirmaq {igiin bazi lizvi sintillatorlardan istifade olunur. Stilben impulsun formasinin
aydmlagdirilmasi xiisusiyyatlorina vo siiratli zaman performansina géro on papulyar radiasiya geydedici
materiallardan biridir. Bu tip ssintilyatorlarla neytron vo qamma siialarin ayirdedilmosinin  miixtolif
ayirdetma texnologiyalarinda istifadasi hoyata kegirilir. On genis istifads olunan texnologiya yiik
miiqayisasidir (charge comparison). Bu metodda uzun integral vo yekun inteqral miioyyanlosdirilmis vo bu
iki giymatin nisbati impulsun forma parametri (PSD) kimi gotiiriilmiisdiir.Bu metod C++ programlagdirma
dilinds yazilmig xtisusi skriptlordon istifadaylo vo ROOT vasitasiylo oflayn rejimds yerino yetirilmisdir.
Alinmis naticalor stilben osasinda Gyronilmis SiPM-in neytron detektorlarinda isiq oxuyuculart kimi yaxsi
effektivliyini gostorir. Keyfiyyot gostoricisi hor iki SIMP tigiin toxminan 0,8-dir. Alinmis noticalor gostarir
ki, plastik asasli neytron detektoru saygac kimi istifade etmok miimkiindiir. Bu detektorlar hissaciklarin tipi
haqqinda heg bir informasiya vermir.

Tacriibanin sxemi sokildaki kimidir:

ragamsal

m |5iF araliq giiclandirici > hesablayici

manba

A

ssintilyator »

yiksak garginlikli
manba malumat bazas

tacriibanin sxemi

Sakil 1.
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Fast neutron detectors based on semiconductor photodiodes
Mammadov R.M', Ahmadov F.l., Ahmadov Q.S.

This work summarizes a fast neutron detection performance of two different silicon photomultipliers from
two manufacturers. The first SiPM (MAPD-3NK) from Zecotek Photonics with the active area 3.7x3.7 mm?.
The second one (MPPC-S12572-010P) from Hamamatsu, however, active area is 3x3 mm?. Both SiPMs
have the same pixel density of 20000 mm?and both SiPMs coupled to Stilbene (5*5*5 mm?) and p-terphenyl
(5*5*5 mm®) plastic scintillators were evaluated for detection ability of fast neutrons using a PuBe neutron
source. Charge comparison discrimination technique were performed for these detectors and the results were
compared. The obtained results prove a good fast neutron detection performance of the SiPMs which makes
it possible to use these types of neutron detectors in fast neutron detection applications.

Pilotsuz sualti aparatin idaraetma sisteminin va elektron dévralarinin hazirlanmasi

Nuruyev .M. ", Siileymanov S.S.*, Heydarov N.N. *? Nazarov M.S.
'Strateji EImi Tadgigatlar Markazi — AMEA

b *Radiasiya Problemlari Institutu — AMEA,

Milli Niiva Tadgigatlart Markazi — NRYTN

2 A
_“A \/ ﬁ nuruyev_ibrahim@mail.ru

Hazirlanmis Pilotsuz Sualti Aparatin (PSA) laboratoriya prototipinin mdvcud xarici analoglari ilo
miiqayisali analizi aparilmisdir. Dinc magsadlorla istifadesi nazords tutulan PSA-larin bir ¢ox miixtalif
modifikasiyalart mévcuddur.

Idaroetmo iisuluna goro PSA-lar xatli vo Xotsiz kateqoriyalara boliiniirlor. Xotti PSA-lara axtaris vo
tadqgiqat islori ti¢iin istifadagilor torofindon istlinlik verilir. Belo ki, kabel vasitalari ilo informasiyanin
otiirtilmasi vaxt cohoatdoan tez, itkisiz vo konar kiiylordon ekranlasdirilmig, video goriintiiniin yiiksok formatda
ottirtilmasi kimi tstiinliiklora malikdirlor. Suyun havaya nisbaton sixliginin ~800 dofs yiiksok olmasi, xoatsiz
PSA-larda radiodalga vo ya basqa tip Otlriici sistemlorin totbiqini ¢atinlogdirir. Xatsiz idaroetma
sistemlorinin totbiqi imumi qurgunun qiymatini bir nega dofa artirir.

Darinliya enmo mosafasine gora PSA-lar 3 kateqoriyaya boliiniir: asagi (50m), orta (300m) va yuxari
(1000m). Yuxar1 darinlikda isloyan PSA-lar asasan geoloji kasfiyyat vo harbi toyinath qurgular kimi totbiq
olunmaqdadir. Onlar xatsiz vo avtonom idara sistemloari ilo tochiz edilirlor (molumdur ki, suda hoar 10 metr
darinlikds korpusa diison tozyiq 100 kPa vo ya 1 atmosfer artir) (sokil 1). Belo PSA-larin totbiq olunmasi
yiiksok maddi yatirim talab edir. Asagi mosafalords islayan PSA-lar genis totbige malikdirlor. Bu tip qurgular
danizds isloyan obyektlorin monitoringinds, axtaris yontimli islords vo dalgiclarin tohliikasizliyinin tomin
edilmasinds istifads olunur [1].

PSA-nin asas isloma kriteriyalarindan biri onun enerji ilo qidalanmasidir. Onlar ham Xatti yolla, ham
do avtonom akkumulyatorlarla gidalanirlar. PSA-larin miixtolif modifikasiyalarindan asili olaraq enerji
tolobat1 forgli ola bilor. Lakin prototiplerin spesifikasiyalarina asaslanaraqg PSA-nin enerji tolobatt minimum
500 V1t tortibindo hesablanir. Bu sobobdon istifadagilor Xatti yolla gidalanan PSA-lara daha c¢ox iistiinliik
verirlor [2].
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Sokil 1. Suda tazyiqgin darinliya gora asililigi

Qurgu asag1 mosafods islomo oblastina malikdir (0-50 m). Belo bir modifikasiya PSA-nin ¢akisinin
yiingiil olmas1 vo yiiksok siiroto malik olmasi ilo olagoadardir. Toklif edilon PSA-da molumatlarin fasilasiz,
asag kily omsalli, yiiksok formatda video goriintiilii informasiya oOtiirticiisii xatti islonmisdir. Bununla yanasi
enerji talabatinm1 tam 6domak va PSA-nin fasilasiz islomasini tamin etmok {igiin xatti gqidalandirma tisulundan
istifado edilmisdir [3].

Pilotsuz sualti aparatin elektron platalari simulyasiya edilmisdir. Simulyasiya amoliyyatlar1 xiisusi
program tominati ilo yerine yetirilmisdir. Ik énca proqram, ISIS paketini istifado edorok PSA-nin idaraetmo
platalarin1 va mikroprosessorunu simuls edir (sokil 2).

Mikroprosessorun vo platalarin islomo qabiliyyatinin tomin edilmasi tiglin elektron dovralor
islonmisdir. Homg¢inin konvertor, komparator vo mslumat otiiriicii elektron platalart mikroprosessorla
uygunlagdirilmigdir. Platalar yoxlanandan sonra ARES proqram paketi vasitasilo yazilmig dizayn PCB cap
16vhoalorinds izlonmasi iigiin konvertasiya edilmigdir. ARES-in istiin cahatlorindan biri do, hazirlanmis
platalarin 3D vizualisasiyasini reallagdira bilmosidir (Sakil 3).

s

iz

Sokil 2. PSA-nin idaraetma palatast Sakil 3. Platanin 3D vizualisasiyasi

Mikro-¢ipi programlasdirmaq ii¢iin C++ programlagdirma dilinds program yazmaga imkan veran
CodeVisionAVR kompilyatorundan istifade olunmusdur. Programin mikro-¢ips yazilmasi iigiin isa FT232-
USB-UART programatorundan istifads edilmisdir.

Uzorino mis folga tobogesi vurulmus siiso osasli tekstolit platalarin cap edilmosi iiciin LPKF
cihazindan istifado olunmusdur. Elektron sxemlor Altium Designer proqraminda dizayn edilorok cokilir,
sonra isa LPKF dozgahinda istehsalat tigiin programlagdirilir. LPKF Protomat S-63 (sokil 4a) dozgahinin
komayi ilo elektron platalarin tok vo kigik seriya istehsalini togkil etmok miimkiindiir. Cihazda ¢ox kigik
olgilii frezlor vo doliklor agmagq t¢iin alat basliglart mévcuddur. Segilon FR4 16vholori LPKF cihazina
yerlosdirilir vo program tominatina uygun olaraq plata hazirlanir (sokil 4b).

Novbati morhalads isa LPKF sinfinin diger avadanliglari olan Contact S4, Protoprint S, ProtoPlace S
Vo ProtoFlow S avadanliglarindan istifado olunur, hazirlanmis platalarin iizarine komponentlor vo
mikrokontrollerlor yerlosdirilir, flyus vo galayla islonib hazir vaziyysto gatirilir.

LPKF Contact S4 avadanligindan iki iizlii platalarda toroflor arasinda olan slagalori birlosdirmok va
mis tobagalorin qalaylanmasi magsadils istifads edilir. LPKF Protoprint S avadanligindan platalarin Gizorinds
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yerlasdirilocok kompanent vo mikrokontrollerlarin ayaqlarinin oturacagi yerlora 6ncoadon hazirlanmis sablon
vasitasilo torkibinds galay olan flyus tabage cokilir. LPKF ProtoPlace S avadanliginin komoayilo galayli flyus
¢okilmis platanin tizarina komponentlor yerlosdirilir voa névbati prosedur ii¢lin hazir vaziyyato gotirilmis olur.
LPKF ProtoFlow S avadanliginda iso komponentlorlo birlikds hazir soklo gotirilmis platani qizdirilma ilo
komponentlari tekstolit {izarindoki mis nagillors birlogsmo prosessini yerins yetirir.

Sualti aparatin dizayni, elektron hissolori, idaroedici bloku yigilmigdir. Sualti aparatin istifadogi
torofindon idars edilmasini tomin edon qurgu y1gilmigdir (Sakil 5).

Sakil 4. A - LPKF Protomat S-63 dozgahi, B - hazirlanan Sokil 5. Idaraedici pultun elektronikasi
elektron plata niimunasi

Idaroedicinin asas mahiyyoti ondan ibaratdir ki, operator torofindon verilon omr binar koda cevirir vo
PSA-nin gobuledicisine 6tiiriir. Homginin pult vasitasi ilo ana platadan galon molumatlar1 (video goriintii
daxil) monitora qosulduqda 6tiira bilor [4].

Layihonin mogsadina uygun olaraq pilotsuz sualti aparat islonmisdir. Aparatin ilkin dizayn1 kdmokgi
program vasitalori ilo hesablanmis vo vizual goriliniisii hazirlanmigdir (Sakil 6).

Sakil 6. Pilotsuz sualti aparatinin vizual gériiniisii

Pilotsuz sualti aparatin islomo mexanizmi Oyronilmisdir. Toklif edilon qurgu asasen monitoring
moaqgsadli oldugu ti¢iin radiodalga ilo signallarin 6tiirtilmasi, daha ¢ox vizual goriintiintin olds edilmasi va
idaraetmo personali {igiin yarana bilacok problemlarin miioyyan edilmasi magsadi dasiyir.

Pilotsuz sualt1 aparatin idaroetmo sistemi hazirlanmigdir. Su altindan radio &tiiriiciilor vasitasils 6tiirma
sistemlori ¢ox baha basa goaldiyindon bu aparatda idarsetms sistemi Xxatti vo ya su tizarina kimi Xatti, su
tizarindan idareetms pultuna kimi radiodalga vasitasilo nozards tutulmusdur. Cihazdan suyun sothina gadar
kabel vasitssilo 6tiirmo olacaq ve su lizerinds suya batmayan mayak sokilli antena vasitssilo idarsetma
hoyata kecirilmasi nozards tutulmusdur.

Yaradilmig otiirticii sistem goalacokda da bu tip, uzun masafodan idars olunan avadanliglar {igiin
idaroetma mogsadilo miivaffagiyyatlo istifads oluna bilor. Pilotsuz aparatin idars edilmasini tomin etmok
iclin yeni riyazi alqoritmlor yazilmigdir. Yazilmis alqoritmlor qurgunun idars edilmasinds ugurla tatbiq
olunmusdur.

Bu is, Azorbaycan Respublikasmin Prezidenti yaninda Elmin Inkisafi Fondunun EIF/MQM/Elm-
Tehsil-1-2016-1(26)-71/20/1 grantmin maliyys yardimu ils yerina yetirilmigdir.
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Preparation of electric circuit board and the remote control system
Nuruyev im., Suleymanov S.S., Heydarov N.N., Nazarov M.S.

Unmanned Vehicles currently considered one of the major equipments that provide the necessary
information on water, land and air operations and provide them with timely transmission to the center.
Compactness and low cost of these devices will allow them are used in conditions that are more complex. An
example of this is the use of UV-s in military, telecommunications, oil and gas industry, aerospace,
archeology, cartography and other areas.
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CeKIII/IH 6. 3KOHOMH‘leCKI/Ie, JIOTUCTUYIECKUE U TYMAHUTAPHBIC l'lpOﬁ.]'IeMbI B TPpaHCIopTe

Ipumenenne MC 1SO:9001-2015 B mpakTH4YecKOii 1esITeJIbHOCTH IPY30BbIX
apuakoMnanui u eé 3¢pPpekTUBHOCTH B QYHKIMOHUMPOBAHHUH C
WHTETPUPOBAHHBIMH CHCTEMAMM YIIPABJIEeHHUSA

Kacymos A.A.
Hayuonanvnuas Axademust Asuayuu
Adil.Gasimov@silkwayltd.com

CerogHs Bce aBHANpPENPHATHSA, KaK JKUBbIC M OOyJalomuecs COLUaIbHBIE CHCTEMBI, 00JagaroT
XapakTepUCTUKaMH, TOAOOHBIE YeNOoBeKy. B sTame AMHAMHYHOTO pa3BUTHS TEXHOJOTUH M TOBBILICHUS
YPOBHS 3aMHTEPECOBAHHOCTH IOTPEOUTENSI HA PBIHKE YCIYT T'PY30BBIX aBHANEPEBO30K, KaKaas CHCTEMa
ABJIACTCA aJaNTHPYIOIIEHCsS W BKIIOYaeT B ce0sl B3aMMOJCHCTBYIONINE HWHAWBHIYAIbHBIE MEXaHU3MBI U
COOTBETCTBYIOIIME MPOLIECCH paboThL. J{J1st TOTo, 4TOOBI MPUCTIOCOOUTHCS K CBOCH cpesie, KaKAoH TpedyeTcst
CHOCOOHOCTh K U3MeHeHHsiM. OpraHu3alliil 4YacTo NpUOeraroT K HWHHOBALMSM, YTOOBI JOCTHTHYTh
npopeIBHOro yiayunieHus. Monens CucreMbl MenemkMenTa KauectBa aBuanpenpusTis JOMyCKAET, 4YTO HE
BCE CHCTEMBI, MPOLECCHl W PabOThIl MOTYT OBITh 3apaHee OIpEeeNICHBI, TaKUM 00pa3oM, HEOOXOIMMO
COOJIFOICHUE MIPUHIIMIIOB THOKOCTH M aIalITUPYEMOCTH K CIIOKHOCTSM OKPY)KSHHUsI camMoii opranu3aimu [1].

B nynkre 2.4.1.2. Mexaynaponnoro Cranaapra ISO-9000:2015 «Cuctembl Menemxmenta KauectBa
— OcHoBubie [lonoxenuss u CrnoBapp» YETKO ONPEAENIECHO, YTO ““... OpraHU3alud CTPEMSTCS IOHSTh
BHCIIHUA W BHYTPEHHHUH KOHTEKCT IJIs ONpeNeicHUS MOTPEOHOCTE U OXUAAHMM 3HAYUMBIX
3aUHTEpeCcOBaHHBIX cTOpoH” [2]. JlaHHas wuH(OpMamus MA0KHA OBITH KMCIOJNB30BaHA HPH pPa3pabOTKe
CHCTEMBI MEHE/DKMEHTA KadecTBa VIS JIOCTIDKCHUS YCTOWYMBOCTH OpraHu3anuu. [IpuHuMas Bo BHUMaHHUE
TpeboBanus MexayHaponHoi asuanmu (ICAO, IATA), permonanbhbix TpeOoBanmii (EASA, FAA),
orpacieBbix craHaaproB (ISAGO, AC3) m BHYTPUTOCYAapCTBEHHBIX HOPMATHBHBIX aKTOB (3aKOHBHI,
Asuanvonssle [IpaBuna u ap.) KaXIblii aBHa-dKCIUTyaTaHT pa3palaTbiBaeT pabdodue MpOLECChl, KOTOpPhIE
MOTYT OBITh BBIJENICHBI, U3MEPEHBI UX MapaMeTpbl M YIYUYIICHBl B paMKaxX YCTaHOBIEHHBIX HOpM. JTH
MpoIecChl  B3aWMOJECHCTBYIOT Ui  NPOW3BOACTBEHHOH  pe3ylNbTaTUBHOCTH,  COOTBETCTBYIOIIHX
CTpPAaTeTHUECKUM IIeJISIM aBHANpeAnpusiTHid. Hexoropble mpomecchl MOTYT OBITh KPHUTHYECKH BaKHBIMH
(OCHOBHBIMHU TIpoLIECCAM KOMITAaHUH ), & IPYTUE — BBICTYIATh B KAUECTBE BTOPOCTEIIEHHBIX.

B ocHOBe co3maHusi U pa3BUTHsI WHTETPUPOBAHHBIX CHUCTEM YIPABICHHS JOJDKHBI OBITH 3aJI0KEHBI
TpeOOBaHUS W PErjiaMeHTHl MEXIyHapOJHBIX CTaHJAPTOB TaKHUM 00pa3oM, 4ToOBl coOtomas TpeOoBaHHUS
pEerJIaMeHTOB aBWAIIMOHHOTO HaIpaBlieHusl (Takux Kak, ocHOBHBIX mpuioxeHwid |ICAO, mHopm IATA u
pernamenToB EASA) sddexkTHBHO TrapMOHHpOBa M, C BHEIPEHHBIMH B TPAKTHYECKYIO JEATEIBHOCTH
aBUANPEIPUSATHI, IPOIIECCAMHU U TIPOLIEAYPaMH, pa3padOTaHHBIX B COOTBETCTBHU C TAKUMH TPEOOBAHUSIMH
Kak:

- 1SO-9001:2015 (Cranmapt Cucrembl MeHnemxmenTa Kauectsa),

- Hoxyment ICAO-9859 (PykoBojcTBO 110 YipaBienuio bezomacuoctsio I1o1€T0B),

- Hoxyment ICAO-8973 (PykoBoncTBo no ABuanuonHoit besonacnoctn),

- 1SO-45001:2018, panee nzBectrblii kak OHSAS-18001 (Cucrema Menemkmenta OxpaHbl 370pOBbs
u besonacuoctu Tpyza),

- ISO-14001:2004 (Menemxment Okpysxkatomeit Cpesisl) U ap.

Heo0xomumo nmpuHATH BO BHUIMaHHE U TOT (PAKT, YTO MOCHEAHSS Bepcus 5-ro u3nanus Ctangapra ot
2015-ro roga ompenenuino TpeboBanus B yactu “Risk Management” (Ympaenenust Puckamu) u “Change
Management” (Ympasnenue V3MeHeHUAMN).

Cucrema MenemxmenTa KauecTsa mpenctaBisier co00i HaTaKCHHBINH MEXaHU3M PaboduXx MPOIecCoB,
MPU MPaBUJIBHOM B3aWMOJECHCTBUH KOTOPBIX OIpEIeNsieTcss ypOBEHb pe3ysbTaTa KaueCTBEHHOW paboThl Ha
BCEX dTamnax JesATeIbHOCTH JII000r0 NpeAnpHusaTys. BHeapeHue cucteMsl Mo3BOJISIET yBA3aTh B AMHOE LIEI0e
B3aMMOJICHCTBYIONIME ¥  B3aMMOCBSI3aHHBIE  TPOIECCHI,  COCTABISIIONIME  CYTh  JICSITEIBHOCTH
aBUANIPEINPUATHH, HampaBisiss padOTy BCEX CTPYKTYPHBIX MOJAPA3lElCHU Ha JOCTIDKEHHE OAHON U3
ITIABHBIX Leneld Ou3Heca — MOJlydeHHWE NpUOBUIM MYTEM YAOBJIETBOPEHMs TPeOOBaHUM M OXHUIAAHUI
noTpeduTenei Mo cpeIcTBaM OCYIIECTBICHNS 0€30MaCHBIX TTOJIETOB.

B cootBercTBMM ¢ TpeOOBaHWSAMH BHYTPHKOPIIOPATHBHBIX IPOLETYp, pa3pabOTaHHBIX B paMKax
(YHKIMOHUPOBAHUSI CUCTEMBbl MEHEPKMEHTa KadecTBa, B aBHANPEANPHIATHU HE PEXKE OJHOTO pa3 B Trof
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JIOJDKEH IIPOBOJUTCS, TaK HA3bIBAEMBIH, aHAIN3 CUJIBHBIX U CJIA0bIX CTOPOH KOMIIAHUH, BO3MOXKHOCTEH 1151
pasBUTHSA U Yrpo3 M IpoOJjieM, KOTOpble MOTYT IOMEIIATh PEaJu30BaTh BO3MOXKHOCTH M IIpEUMYILIECTBa
OpraHu3alliil Ha MEXAYHapOAHOM pbIHKE (Kak MpaBWUIIO, JaHHBIH aHain3 ObIBaeT MPEIACTaBICH B BUIC
SWOT amammza — “Strenghts” ¢ anrin.  “Cunsnvie Cmoponwur”, ‘“Weakness” ¢ anrn.  “Crabwvie
Cmoponwt”,“Opportunities” ¢ aura. “Boszmoosicnocmu” n “Treats” ¢ anri. “Veposwvi/Pucku”) [3].

Takum 00pa3zoM, aBUANIPEANIPUATHE AOJDKHO ONPENESNIUTh AJsl ceOs BHELIHNE U BHYTPEHHHUE (haKTOPbI
Cpeabl, BIMAIOUINE Ha pealn3aldio MOJMTHKH B OOJAcTH KadecTBa, Ha JOCTHIKEHHE Lened B oOmactu
Ka4yecTBa, Ha BBIIIOJHEHUE 3aIUIAHMPOBAHHBIX IOKazaTenei pesynpTatuBHOCTH mpoueccoB CMK, a taxxke
JOJDKHA ONPEAETIATh MOPSIOK MPOBEACHUS] aHAIN3a BHELIHMX M BHYTPEHHHX (aKTOPOB VIS [TOCTAHOBKU
1eJIel OpraHn3alliy U MOKa3aTeNe A1k U3MEPEHUsI UX TOCTIKEeHUs [4].

OCHOBHBIMH TPEUMYILECTBAMU JAHHOTO TMOAXOJa B Tpouecce (GyHKUUOHUpoBaHUS CHCTEMBI
MeHemKMEeHTa MOTYT SIBIIATHCSL:

- yIy4llleHHe IPOLeCcCOB NPUHSTHUS PEIICHHH,

- yIy4llleHHas OLleHKa (PyHKIIMOHUPOBAHUS MTPOLIECCOB U CIIOCOOHOCTHU JOCTUraTh MOCTAaBICHHBIX LIEJIeH,
- yIy4llleHHas ONEPalMOHHAs PE3YJITATUBHOCTE U 3(P(PEKTUBHOCTD,

- pacIIMpPEeHHbIE BO3MOXKHOCTH [UI U3yUEHUS, IPOBEPKH U U3MEHEHNSI MHEHUH U PEIICHHH, a TaKkKe

- pacHIMpeHHas: BO3MOKHOCTh IEMOHCTPHPOBATh PE3YIbTATUBHOCTE MPUHATHIX B MPOILIOM PEIICHUH.

HemanoBaxuapiM (paxtopom 3(PeKTHBHOTO (PYHKIMOHUPOBAHHUS CHUCTEMBI YIIPABICHHUS SBISIOTCS
KPUTEPUU OIpeleNeHUs MOTPeOHOCTEH M OKUAAHHUS 3aWHTEPECOBAHHBIX CTOPOH, NPHYACTHBIX K
JIeSITeTbHOCTH U (DYHKIMOHUPOBaHMS aBHanpeanpustus. JlanHoe TpeOoBaHHE OIpeneseHo B MyHKTe 4.2.
1ISO-9001:2015. Ompenensis Kpyr 3aHHTEPECOBAHHBIX CTOPOH IO OTHOIICHUIO K OOHOBJIEHHOW CHCTEME
MEHEDKMEHTa KauecTBa, JOJDKHBI YUUTHIBACTCS X BIMSHHE HA (OPMUPOBAHHME U CIIOCOOHOCTH PAa3BUTHUS
aBUanpeanpusaTHs B cdepe NpemocTaBiIeHUs 3asBICHHBIX YCIYT B COOTBETCTBHH C 00s3aTelIbHBIMU
TpeOOBaHUAMH. ABHAKOMIAHUS JOJDKHA TTOAACPKUBATh MHQOPMAIIHIO O 3aMHTEPECOBAHHBIX CTOPOHAX M HX
TpeOOBaHUIX B AKTyaJIbHOM COCTOSIHUH I10 CPEIACTBAM IPOLIECCOB MOHUTOPUHTA U aHAJIM3a.

Kaxk moka3siBaeT MUPOBOM OMBIT, IPABUILHOE COBEPILICHCTBOBAHNE CYIIECTBYIOIIEH Ha JEHCTBYIOIINX
npennpustusax Cuctembl Menemkmenta Kauectsa (CMK) Ha cooTBeTCTBHE TpeOOBAaHHAM MEKAYHAPOTHOTO
crangapra [SO-9001:2015, HempeMeHHO MPHUBOAUT K TOBBIIICHUIO KOHKYPEHTOCHOCOOHOCTH JIOOOM
OpraHu3allii, YYUThIBas (DAKTOpbl YHpaBICHHS PHCKAMH M BO3MOXHOCTSAMH aBuanpeanpustus (risk
assessment and management), yrpasieHus mpoiiecca u3MeHeHusiMu (Change management), GeHuMapKuHra
(benchmarking), mpezacraBistonvii cOO0H MPOIECC ONMPEaSIICHNs, TOHUMAHUS W aJanTaldid MMEIOIINXCS
npuMepoB 3 PEKTUBHOTO (HYHKIMOHUPOBAHHS KOMIIAHUH C LIEJIbIO YIYUIIEHU COOCTBEHHON paboThl U JIp..

[Ipu nmnanwpoBaHUy B CUCTEME MEHEKMeHTa kauectBa aBuanpennpuarus (m.6.1. 1ISO-9001:2015) B
00513aTeNIbHOM TIOpPSIIKE JOJDKHO YYHUTHIBaTh (DakTOpsl M TpeOOBaHMsS, a TaKXKE ONPENSIUTh PUCKH U
BO3MOXHOCTH, MOJIEKAIIUE PACCMOTPEHHIO IS

- ObecnieueHHsl yBEPEHHOCTH B TOM, YTO CHCTEMa MEHEDKMEHTa KadeCcTBa MOXKET JIOCTUYb CBOMX
HAMEUYEHHBIX Pe3yJIbTaTOB;

- YBeJIMYEHUs UX KeJaeMOro BIIHSHUS;

- [IpenoTBparienus WM yMEHbIIEHUS UX HEKENATEIbHOTO BIUSHUS; U

- JlocTrxkeHus yiydiieHus.

B aTom cityuae, aBuanpeAnpusTUe JTOJHKHO THIAHUPOBATD JIEHCTBUS TI0 PACCMOTPEHHIO 3THX PHCKOB U
BO3MOXHOCTEH, 4TOOBI MHTErPUPOBATH W BHEAPHUTH 3TH JEHCTBUS B NPOLIECCH CHUCTEMBI MEHEIXKMEHTa
Ka4yecTBa, a TAKXKe OIEHUBATh PE3yJbTATUBHOCTh 3TUX JeHcTBUI. Ha mpumepe mpakTHYeCKOro MpUMEHEHHUS
MeXaHW3Ma YIpaBJICHUS PHUCKAMH MOXXHO pPacCMOTPETh METOJbI JICHCTBUH B OTHOIICHWH PHCKOB,
MPUMEHEHHBIX B MPAKTHYECKOH AEATEIIbHOCTH HEKOTOPHIX aBHakoMIaHUH. Llenplo ompeneneHus IaHHOTO
HanpaBieHUs 00ecreyrBaeT MPoLECC INIAHUPOBAHUS:

- IEVCTBUI 10 PACCMOTPEHHUIO 3TUX PUCKOB U BOBMOXKHOCTEM, a TaKXKe

- KakuM 00pa3oM OOBETUHHUTH M 3(PQPEKTHBHO BHEAPHUTH 3TW JNEHCTBHS B pabouue MPOLECCHI, C
MOCJEIYIOUIEH OLIEHKOU Pe3ybTaTUBHOCTh ATUX JCHCTBUM.

Tabauya 1. Mampuya onpedenenus yposHell pucko8 npou3e00CmeeHHbIX NPoYeccos
TsizkecTh NOCJIEICTBHIA OT NPUYUHEHHOIO Bpea

He3nauurteybHas Huszkas Cpennsist Boicokast Onacunas
1A 1B 1C 1D 1E
2A 2B 2C 2D
3A 3B 3C
4A 4B
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C menpio obecrieueHus mMporiecca CBOCBPEMEHHON KOOPAMHAIMEH BO3MOXKHBIMH PHUCKaMU B OHM3HEC
mpolieccax, B aBHUANPENNPUATHN Ha BcexX dTamax e€ (PyHKIIMOHWPOBAaHWS MOJDKHBI OBITh ONpEaeTIeHBI
BO3MOXKHBIC PHCKH, YYUTBIBas CIEHUPUKY JEATSIBHOCTA KaXJIOT0 CTPYKTYPHOTO TOJpa3ciCHUS
aBUanpeNpusATUs. B 4acTu cucTeMbl yrpaBiieHUs Ha KOPIIOPATUBHOM YPOBHE, aBUAKOMIIAHUS OTIPEICIIHiIa
BO3MOYKHBII PUCK, CBSI3aHHBINA C «BO3POCLICH KOHKYPEHUMEN Ha PhIHKE aBUAIIEPEBO30K HA MEXIYHAPOIHOM
ypoBHe». C 3TOW IENBI0 B COOTBETCTBUH C MEXAaHU3MOM, OTOOPaKEHHON B MaTpHIle ONpPEeNIeHUs] YPOBHEH
PUCKOB, YYUTHIBasE WHTETPALMIO DPA3BUTHS aBUANIPCIANPUATHN Ha MEKIYHAPOJAHOM YpPOBHE, a TaKXKe
MpUHAMAsI BO BHUMAaHHE TMOKA3aTeNd aHAIN3a YPOBHS YIOBIETBOPEHHOCTH M OXHUIAEMOCTH MOTpeduTenen
(3aKa3uMKOB 10 aBUANepeBO3KaM), ABHaKOMIIAHUs OTpEeNnia ypoBeHb «3D»:

BepoAatHoCTE TaMecTb NOCAEACTBMIA OT NPUMHUHEHHOTO Bpega
NpHYMHEHHUA Bpeaa HesHnauntenbHas Hu3kas CpeaHan w__ Bbicokasn OnacHas

Manan BepoATHOCTL 1A 1B 1C e 1D 1E

Hu3kan BepoATHOCTb 2A 2B . -2C 2D
CpepnHAnA BEPOATHOCTb 3A 3B A 3C

BbicoKan BEpOATHOCTL ~L 4AA --4B

Pucynox 1.

[lo cymiecTBY BEpOSITHOCTH BOSHUKHOBEHUSI JAHHOTO PUCKa ompeaessiercst Kak «CpeqHsishy, yUuThIBast
(hakTopsI:
- YPOBHS CTa0MIBHOCTH U OpeH/ia aBHAKOMIIAHWH HA MEXKTyHAPOJIHOM PBHIHKE,
- YPOBHS M KOJIMYECTBA KIIMEHTCKOM 0a3kbl,
- YPOBHS OKa3bIBa€MBIX YCIIYT,
- IICHOBOW MOJINTHKHU H IPYTUE HEMAIOBAXHBIE (PaKTOPEI
B HmxkenepeurciaeHHONW TaOuile MPHUBOAATCS TPUMEPHl BO3MOXHBIX PHCKOB, C KOTOPHIMH Ha
CETO/HSIIHHUN JIEHb MOXKET CTOJIKHYTBCS JI000€ aBHATIPEIIPUSTHE B IIPAKTUUECKOH AEATEIHBHOCTH:

Tabauya 2.
Mepeoy,
Bug yrpos m onacHocTH Pucku (nocnegctemns) CITIn T T D 20 eHKa
pMcKa YMeHbLIEHWSA PUCKa
pHcKa
= | 1. Bo3pocwas koHKypeHuusa Ha | 1.1. YmeHblueHWe konMyecTBa 3D PazpaboTka meponpuaThii no 2B
. .
S pblHKE aBManepeBo3oK nepeBe3&HHbIX rpy308 ONTUMK3ALLUM TPY30MNEPEBO30K
o MpasunbHbIli Nnogbop nepcoHana 1c
% 2.1. He addextupHoe ynpasneHune YcoBepleHCTBOBaHKE NpoLecca
S | 2. Hepocratounan CTPYKTYPHbIM Noapazgenesmnem 2D onpefeneHun KBanuGpurauMoHHbIX 1c
B npodeccuonanbHan aBMaKoMMaHuK Tpeboeanwmii B [JonmHOCTHBIX
% NoAroToBKa pyKoBOAUTENEH MHCcTpyKUMAX
I noapasaeneHui 2.2. NpeBanMpoBaHWe KOMMEPUECKUX [epuoanyeckan aTTecTauma nepcoHana 1A
=
o uHTepecoe Hag obecneueHnem 2C Mporpamma noAroToBKKM NEpcoHana B 10
g 6ezonacHocTv nonéros Kayk[jOM oTAene
E CoctaBnenue rpadura paboTbl 1B
2 3.1. MNoTepa BHUMATENLHOCTH K
s NMpodeccoHanbHble MeAULUHCKWE
» | 3. Pabota B HouHOe BpemA NOBbLILWEHWA YPOBHA 2E 1D
g OMIAEMOCTH oCmMoTpe!
§ T MogroTtoeka no Human Factor 1B
=
4.1. Owubrm e pabote 2D Moarotoeka no Human Factor 1B
BHeapeHMe NONUTUKKM KyNbTypbl
4. Pabota noa AasneHUem co 4.2. Npown3soacTBEHHbIA KOHGAWKT 2D ap YeTYR 1A
cTopoHbl PykoBogutenei besonacnoct
P 4.3. He addexktusHan AHKeTUpOBaHWe NepcoHana U
Otaenos, 3aKazunKoB 2D .
Npov3BOAWTENbHOCTb TPYAA aHaNM3 OTUETOB TEKYLLETO COCTOAHMA 2A
4.4. TekyuyecTb KazpoB 2D npob.aem BbICWIMM PYKOBOACTBOM
5. lNcyuxonoruueckas 5.1. HecrabunbHocTb B 3 deKTMBHOCTH MoaroTtoska no Human Factor 1B
COBMECTUMOCTb npu paboTte paboTbl 1 yBenrueHne 3D BHeapeHWe NOAUTUKKM KyNbTypbl 1c
B OJHOM 3KUMNaxe, KOMaHae BEPOATHOCTM AOMNYLWEHUA OWKBOK 6GezonacHoCTH
Jluteparypa
1. «CoBpeMeHHBIC TEHICHITMM pPa3BUTHS MHPOBOTO pPHIHKA TPY30BBIX aBHamepeBo3ok», M.T.I'ypuesa

2. Mexaynapomasii Ctagmapt 1SO-9001:2015 «Cucrema MenemkmenTta KauectBa. OCHOBHBIE MPABHIIA.»,
5-oe m3ganue, (Hos6ps 2015).
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3. «SWOT-aHanu3 1 CUHTE3-0CHOBA (POPMHUPOBAHUS KOPIIOpaTUBHOM cTpareruny, FO.I'. Yuurens (2008).
4. «IlpaBuna MenemxmenTa: Kak BeayT ce0s ycneninsie pykoBoautenm», P. Temmuap (2017).
5. «KopnopatuBHas connanbHas OTBETCTBEHHOCTh. JBoonus koHenuuu.» F0.bnaros (2017).

Application of 1SO:9001-2015 in the practice of cargo airlines and its effectiveness in functioning
with integrated management systems
Gasimov A A.

This article aims to consider the effectiveness and benefits of improving management in aviation
enterprises by creating, implementing and developing Integrated Management Systems (including the
Quality Management System).

Saying that the Integrated Management System is based on the basis of international 1SO standards, it
should be noted that the standards are only a “skeleton”, a reinforcement that needs to be filled with specific
creative solutions. The effectiveness of the future system depends on the expediency and progressiveness of
these decisions. And this is ensured by the knowledge, experience, professionalism of the management and
staff, the arsenal of methods they own, the ability to see the result behind the chain of industrial relations, the
ability to establish these relationships both in the production environment as a whole and in each workplace.

Azarbaycan Respublikasinda logistik autsorsing xidmatlarinin
ﬁ vaziyyatinin tahlili
-
\ ’*"’ Hasanli O.N., Nacafov E.M.
‘ v . Milli Aviasiya Akademiyasi
o« o.hasanli.n@gmail.com

Miasir iqtisadi dovrdo autsorsingin totbiqi Ssonaye vo ticarot sirkatlorinin osas logistik
stategiyalarindan biridir. Bu xidmot novii totbiq sahesinin genisliyino Vo inkisafina goro olkolor {izra
forglonir. Inkisaf etmis dlkolordo autsorsing genis yayilsa da, inkisaf etmokda olan bir ¢ox &lkolorde bu
sahays bir 0 gador do iistiinliik verilmir. ©Ovvalki arasdirilmalarda Azorbaycan Respublikasinin nagliyyat
kompleksinda logistikanin inkisafi genis tohlil edilmis vo ti¢ sahonin nisbaton zoif inkisaf etdiyi askar
edilmisdir. Bu sahalordon biri do Azorbaycan Respublikasinda logistik autsorsingin yayilmasi ilo bagl idi.
Toyin edilmis on bir ekspertin Azorbaycanda logistik autsorsing ilo bagl fikirlorini vo raylorini
tumumilosdirsok bu sahadoki gatismazliglar 3 yers bolmak olar:

1. Sahibkarlar autsorsingin no oldugunu bilmir;

2. Miisssisalor arasinda bir-birlerine inam formalagmayib;

3. Oksar miiassisalor biitlin tasarriifat sahalorini 6z sllorinds saxlamaga caligirlar.[2]

Mogalods geyd edilon bandlor ayri-ayriliqda arasdirlmisdir. Ilk olaraq “autsorsing nodir?” sualina
cavab tapag.

Autsorsing (outsourcing) ingilis sozii olmaqla, “outside resource using” (konar gaynagdan
yararlanmaq) sz birlosmosindon yaranib. Daha da aydin qeyd etsok, sirkotin effektsiz oldugu vo ya az
effektli foaliyyot noviiniin daha istiin keyfiyyat gostoricilori olan pesokar sirkstlora otiirtilmasi demokdir.
“Autsorsing” sozii ilk dofo 1989-cu ilds “Eastman Kodak™ sirkati tarofindan termin olaraq istifads edilmaya
baslamlmisdir. Onlar 6z IT xidmetlorini basqa sirkoto dtiirmoklo bu sahodo daha yiiksok gostoriciler oldo edo
bilmisdirlor. [5] Autsorsing xidmatinin tarixindsn bshs edarkon iki nohong “Ford Motors Company” va
“General Motors” sirkatlorinin menecerlori Henri Fordun va Alfred Slounun miibarizasini xiisusi qeyd etmoak
lazimdir. Henri Ford 12 il arzinds kigik bir miiassisoni nohong holdings ¢evirarok 1909-cu ildo avtomobil
istehsali sayin1 18 644-don 1 250 000-dok yiiksaltmisdir. Lakin avtomobil bazarinda 1927-ci ildan etibaran
“General Motors” sirkoatinin istehsal etdiyi avtomobillar tstiinliik toskil etmoys baglamisdi. Bunun da
montiqli naticasi olaraq Henri Ford ragibi Alfred Slouna maglub oldu. Dogrudur, Henri Ford mohsulun
istehsal1 vo istehlak¢iya catdirilmasinda har bir prosesin mohz “Ford Motors Company” sirkatinin daxilinda
baglayib bitmasins nail olmusdur, lakin bir miiddat ke¢dikden sonra “he¢ bir sirket 6z qaynagqlari ilo yetino
bilmoz” - gonastine goldi. Ancaq o artiq gecikmisdi. 1921-ci ildo Alfred Sloun “General Motors™ sirkatina
boyiik bir yenilik gatirarak autsorsing sirkatlorinin xidmotlarindan yararlanmaq layihasini hazirladi. Bununla
da o, professional sirkatlorin Xxidmatlorindan istifado etmok daha sorfali vo effektiv naticalorin olda
edilmasini toesdiq etmis oldu. Neca deyarlar, “Tokari yenidoan ixtira etmok heg¢ do vacib deyil”.[6] Beloliklo,
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bu iki nohang sirkotin miibarizoasi autsorsing Xidmstlorinin timumi bizness na godor faydali olmasini bir daha
siibut etdi. Bu giin “Toyota Motor Corporation” firmasi biznes proseslarinin demok olar ki 70 %-ni konar
miiossisalora etibar edir. Qeyd olunan misal gostorir ki, diinya bazarindaki bdyiik sirkstlor autsorsing
xidmoatlorindon genis istifado edirlor.

Miitoxassislor autsorsing xidmotlorini formalarina gora ii¢ yera boliirlar:

Tam autsorsing — miiassisonin miiayyan bir prosesinin tam halda kenar bir quruma verilmosi. Misal:

“Microsoft Corporation” sirkatinin iggilarinin tohsillarinin artiriimast autsorsing sirkato havalo edilib.

Hissavi autsorsing — miiassisonin miiayyan proseslorinin yalniz bir hissasinin konar bir toskilata
hovalo edilmasi. Misal: “General Motors” sirkati avtomobillorinin istehsalinda yalmiz bir xattin
avtomatlagdirilmasi igini “Electronic Data Systems” sirkatina havalo edib.

Tokmillasdirilmis autsorsinq — autsorsing xidmatlorinin yeni istigamatlorindon biridir. Burada séhbat
sirkatin bir ne¢a funksiyasinin kenar sirkotlora verilmosindon gedir. Misal: “Apple Computer” korporasiyasi
70 % istehsalat funksiyalarin “Tokyo Electric Power Company”, “Regis Mckenna” va b. kimi sirkatlora
autsorsing edib. [3]

Miiasir menecmentds genis istifado olunan autsorsing xidmotlori modeli bu giin diinyanin inkisaf
etmis Olkalorindo genis totbiq olundugu kimi son illords Azorbaycan iqtisadi bazarinda da biznes
proseslarinin idars edilmasinin tigiincii torafo Gtiiriilmasi istigamotinds “YOM Logistics Azerbaijan”, “Baku
Logistics Centre”, “Business Service Centre” kimi bir ¢ox miiassisolorin meydana goldiyini gora bilarik.

Belo sirkotlor, osason miihasibatliq, insan resurslari, marketing vo logistika sahalorindo xidmatlor
toklif edirlor. Lakin halo do bir cox miiassisalorin autsorsinglo bagli miioyyan toraddiidlori var: “autsorsingin
hans1 faydalar1 var?” Logistik autsorsinqdon golon osas fayda autsorsing sirkotlorin miistoriya logistik
omoaliyyatlarin yerino yetirilmosi effektivliyini artirmaga komok etmoasidir. Bu faydanin vasitasi rolunda
logistik xidmat provayderlorinin zongin texnoloji imkanlar1 vo is¢i heyatinin yiiksok ixtisast ¢ixis edir. Bas
autsorsing xidmatlor toklif edon konar toskilatlar adoton hansi logistik funksiyalar1 yerino yetirirlor? Cadval
1-do sonaye, ticarat vo xidmat toskilatlar: torafindon autsorsings verilon logistik faaliyyat névlorinin siyahisi
togdim olunmusdur.

Cadval 1.
Logistik foaliyyat novlari
Anbara yigma Maslohotlogma
Beynolxalq dagima IT-hollor
Gomriik brokeri xidmatlori Miiqavils istehsali
Gomriik tomizlonmasi Tadariiklorin idars edilmasi
Kross-doking Ehtiyatlarin idars edilmasi
Daxili dasima Tariflor barodo danigiglar
Kirs hesablamalari vo audit Dagiyicinin/ekspeditorun secilmasi
Yiiklorin miisayist olunmast 4PL-xidmatlor
Sifariglorin yerina yetirilmasi va distribusiya Su nagliyyatinin idars edilmasi
Mallarin geri qaytarilmasi Sifariglorlo ig
Mallarin niganlanmasi Ehtiyatlarin saxlanmasi

Bu giin logistik xidmot bazari toqdim olunan xidmatlorin saymin vo komplektliyinin artirilmasi
istigamatinds inkisaf edir. Logistik xidmot sahosinin genigslonmasi ilo autsorsing foaliyysti gostoron
toskilatlarin say1 da artrmsdir. Belo foaliyyat névlarinin birlosmasi va onlarin slagelondirilmasi naticasinda
kompleks logistik xidmatlor gostaran toskilatlar da meydana ¢ixmusdir [4].

Logistik foaliyyatin inteqrasiya doracasindon asili olaraq, logistik sirkstlorin sokil 1-do gdstorilmis {i¢
osas sinfini miioyyon etmok olar. .

Dar funksional |og|st|k Vasitg(;ilgr - . naqliyyat sirkatlari, ekspeditorlar, timumi istifadas ticiin nazarda tutulmus

. . . . = . f | anbar va yiik terminali operatorlan, gomriik brokerlari, agentlar, stividor va
nogliyyat sirkotlori, ekspeditorlar, {imumi 2PL | sigorta sitketleri, logistika sahosinds informasiya-moslshat xidmatlari
.- v e . \ s gbstaran firmalar. (Azarbaycanda sksar anbarlar va ekspeditor sirkatlari) |
istifado iiclin nozords tutulmus anbarlar, yiik —
terminallar1 vo s. bazarin 6ziinds dasima, yiik -

. miistariya (sanaye, ticarat va ya xidmat sirkatina) kompleks logistik

emal1 vo anbara ylgmam ehtiva edoan klassik ( 3PL .‘ xidmat gdsteran firmalar. (“YOM Logistics Azerbaijan”, “Baku Logistics
logistik xidmatlor sahoasini tuturlar. | JuSeus Business Service Cenlreva 5)
3PL-provayderlar bir ne¢o (Vo ya boyiik I

sayda) logistik funksiyanin birlogdirilmasi vo
onlarin vahid operator ¢argivasinds slagoe- ‘

londirilmasi  hesabina  “miigavile”  logis- /—
tikasinin xidmotlor sahasini genislandirirlar. Sokil 1.

\ 4PL \ provayderlar - sistemli logistik inteqratorlar.
V)
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4PL konsepsiyasi ilk dofo 1996-c1 ilin ortalarinda 3PL-provayderlorin nail oldugu gostaricilar ilo
miiqayisado daha yiiksok amoali gostaricilor oldo etmak istoyan Accenture konsalting sirkati torafindan toklif
edilmigdir. Bozi miitoxassislor isa elo disiiniirlor ki, 4PL konsepsiyasit aslinds iglomir, sadaco olaraq
maslohatgi-firmanin uydurmasidir. Lakin bir masaloni geyd etmok gorokdir ki, yalniz 4PL konsepsiyasinin
meydana ¢ixmasi vo asaslandirilmasi sayasinda logistik Xidmatlorin inkisafi sahosinda shamiyyatli iraliloyis
bas vermisdir. Ogor bundan qabaq logistik operatorlar, bir gayda olaraq, gézlomo mdvqeyini tutub, yalniz
miistari talobino gora islomoays baslayirdilarsa, indi bir ¢ox logistik operatorlar yeni logistik xidmatlor toklif
edorok gabaglama modvqeyindon ¢ixis edirlor. [1] Coadvol-2 —do 3PL vo 4PL provayderlorin yerino
yetirdiklori omoliyyatlarin siyahisi gostorilmisdir.

Cadval 2
3PL provayderlor asagidaki amaliyyatlar: hoyata Kecirirlor: 4PL provayderlar asagidaki amaliyyatlar: hoyata Kegirirlor:

omtoa-naqliyyat axinlarinin idars olunmasi vo todariik zoncirlarinin nozarsti, layihslondirilmasi vo
monitoringinin informasiya sistemi; optimallagdirilmast;

v rosmi gdmriik bildirisi va yiiklorin gémriik tamizlonmoasi; v logistik soboks konfiqurasiyasinin iglonib hazirlanmasi vo

v ixrac/idxal vo Kira ti¢iin sonadlorin hazirlanmast; idaro olunmast;

v kontragent xidmotlorinin 6donilmasi hesablarinin V' todariik zancirlori kontragentlarinin 1 T-sistemlori va
yoxlanilmasi va izlonmasi; olavalarinin inteqrasiyasi;

v ¢atdirilma sxeminin tagkil olunmasi (unimodal, garisiq, V" todariik zancirlorinds sifarislorin yerina yetirilmosinin
multi-intermodal, terminal vs s.); monitoringi;

v/ anbara y1gma, yiik emali, yiikbosaltma; v’ yiiklorin ¢atdirilmasinin optimal sxemlarinin

v" kontragentlorlos ¢atdirilma miigavilalorinin planlagdirilmasi/nagliyyat marsrutlarinimn

rosmilogdirilmasi; optimallagdirilmast;
v konsolidasiya, ¢esidlomo, nisanlama, yiiklarin sinagdan amtas-naqliyyat axinlarinin monitoringi;

kegirilmosi va digar kdmakei logistik amaliyyatlar; todartik zoncirinds ehtiyatlarin inteqrasiya edilmis idarasi;
todariik zoncirinds slave doyarin idars olunmas;
imumi sonad todaviiliiniin aparilmasi (elektron sakildo);
logistik xidmat keyfiyystinin idars olunmast;
logistik obyektlorin lizingi;
logistika vo SCM iizrs konsalting.

NN NN

Azorbaycan Respublikasinin igtisadi bazar sisteminds dar funksional logistik vasitagilorlo yanast 3PL
xidmoatlor toklif edon sirkatlor do foaliyyat gostormakdadir. Bu saho tizra asas inkisaf nogliyyat-ekspedisiya,
anbarlagdirma, hiiquq vo miihasibat konsaltingi, IT teminati istiqgamatlorinds nazoro carpir. Lakin son
dovrlords 6lkads aparilan iqtisadi islahatlar logistik autsorsing sahasinds diinya tocriibasinin 6yranilmasing,
3PL provayderlorin 6z xidmatlarini yiiksaltmasins va bazara 4PL provayderlorin daxil olmasina boyiik sorait
yaradir. Azarbaycan Respublikasinin nagliyyat kompleksino 4PL provayderlorin daxil olmasi 6lkenin diinya
nagliyyat-logistika sisteminds shamiyyatini artirmaqla yanasi, bu sahonin daha siiratlo inkisaf etmasini tamin
edocakdir.

9dabiyyat

1. HM.Ohmodov, E.M.Nacafov, B.O.Karimov, ©.H.Agayev. Nogliyyat strukturunda logistikanin
kompleks tominati, Baki, 2018;

2. 0O.N.Hosanli. Azarbaycan Respublikasinin nagliyyat kompleksinds logistika, Baki, 2017,

3. B.B.JIpiockas. Ayrtcopcunr O030pbl W aHanUTHKA PRIHOK JorHcTHUYECKHX Yyciyr [IpoBaiiiepsl
goructuueckux yceiyr, Moskva, 2015;

4. Third-Party-Logistics Results and Findings of the 2004, Ninth Annual Study, New York, 2004;

5. https://www.investopedia.com;

6. https://www.daxx.com.

Analysis of the situation of services of logistics autsourcing in the republic of Azerbaijan
Hasanli O.N., Najafov E.M.

Annotation: In developed countries, outsourcing is widespread, but in most developing countries, this
area is not prefered enough. In previous studies, the development of logistics in the transport complex of the
Republic of Azerbaijan was widely analyzed and revealed that the three areas were relatively poorly
developed. Outsourcing services have been thoroughly investigated in the article, and the outsourcing
situation has been analyzed in Azerbaijan.
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Heydor 9liyev Beynalxalq Hava Limaninda istifads olunan yiik hava gamilarinda
yiikloma-bosaltma texnologiyalarinin miiqayisali tahlili

=2 =)

Ismayilov P.I.
Milli Aviasiya Akademiyast

=
S polad.ismayil@gmail.com
‘ 2 |

Yiik aviadagimalar1 diinya biznesindo shamiyyatli rol oynayir. “IATA”nin malumatlarina gérs 2018-ci
ilds yiik aviadagimalarinin imumi yiik dasimalarinda pay1 1 % olmusdur, buna baxmayaraq beynolxalq yiik
dasimalarinin dayar ifadasinds paymin 35%-ni togkil edir. Bu toxminan illik 6.4 trilyon dollar, giindalik iso
17.5 milyard dollara ekvivalentdir [1].

Son dovrlordo Respublikamizda da yiik aviadagimalarimin hocmi Kifayst godor artmisdir. Dovlot
Statistika Komitasinin toqdim etdiyi asagidaki coadvalo diqget yetirsok 2010-2017-ci illor orzinds yiik
aviadagimalarinin hacminin 40 min tondan 173 min tona ¢atdigin1 gora bilarik [2]. 2010-cu ilo godor yiiklor
miixtalif Sornigin aviagirkatlorinin hava gomilori, “AZAL” yiik aviagirkati vo “Silk Way Airlines”a moXsus
IL-76 TD vo AN-12 hava gomilori ilo dasmirdisa, 2010-cu ildon sonra milli yiik aviasirkotlorimiz sirasina
olava olun “Silk Way West” aviagirkoti ilo do dasinmaga basladi. Yiik aviadasimalarimin dinamikasinin
artmasinda “Silk Way West” aviagirkatinin rolu danilmazdir.

Cadvall. Nagliyyat sektorunda yiik dasinmasi, 1000 ton

2010 2011 2012 2013 2014 2015 2016 2017
Avtomobil 99 891 109 780 118123 125 222 128 603 137 605 141 459 144 854
Damir yolu 22 349 22 203 23116 23 127 21795 17 090 15 479 14 558
Dsniz 11714 12 499 12371 11510 9934 6 626 5 807 8 344
Hava 40 51 82 126 125 129 160 173
Boru kamori 62 458 59 053 57170 57941 61 534 60 923 59 556 58 490
Coami 196 452 203 586 210 862 217 926 221991 222 373 222 461 226 419

Molumat ii¢iin geyd edim ki, IL-76TD vo AN-12 hava gomilari sopilon yiiklorin (“Bulk Cargo”)
dasinmasi t¢iin nazords tutulmusdur vo miivafiq olaraq 50t vo 20t maksimal yiikgétiirma gabiliyyatino
malikdirlor. AN-12 ilo miiqayisada nisboton daha miiasir olan IL-76TD hava gomisinin yiik kabinasinds agir
yiiklarin galdirilmasi tigiin zavod tarafindon har birinin yiikg6tiirmo gabiliyysti 2.5t olmaqgla 4 odod telfer
qurasdirilmigdir (sokil 1).

IL-76TD hava gomisinin yiik kabinosinin olgiilori 24.54x3.45x3.4m, hocmi 321m°, 40t kommersiya
yiikii ilo ugus mosafasi iso 4900km-dir [3]. AN-12 hava gomisinin yiikk kabinasinin 6l¢iilori 13.5x3x2.4m,
hacmi 123.9 m®, 12t normal yiiklonms ilo ugus mosafosi 3200km-dir [4]. Her iki hava gomisindo yiiklarin
yiiklonib-bosaldilmasi anonovi tsulla-is¢i qiivvasi, transportyor, ¢ongolsokilli galdirici vasitasilo hayata
kegirilir. AN-12-don forqli olaraq IL-76TD vyiik vahidlorinin (“ULD”) va ya Sathi diiz agir yiiklorin, homginin
avtomobillarin yiiklonib-bosaldilmast igiin xiisusi avadanliqlarla da tochiz olunub (sokil 2).

= | [rd et TR £3¢ i
Sakil 1. Telfer vasitasilo “ULD “nin IL-76TD hava Sakil 2. “ULD” va Sathi siiz yiiklorin yiiklonib-
gamisina yiiklonmasi bosaldilmast tigiin xiisusi qurgu
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Yuxarida geyd olunan iisulla yiikloma-bosaltma islarinin yerina yetirilmasi bu islars Sarf olunan vaxtin
artmasina sobab olur. Misal ii¢iin yiikiin xiisusiyyatindon va gabarit 6l¢iilorindon asili olaraq IL-76TD hava
gomisinin tam yiiklonmasi 8 nofar ig¢i qiivvasinin kémayilo 3-10 saata, bosaldilmasi isa eyni sayda isci
qiivvasinin kémoayilo 2-3 saata hoyata kegirilir. Bu isa 6z névbasindo hava gomisinin tagvim resursundan
somorali istifado etmomoyo gotirib ¢ixarir. Sopilon formada yiikklomo zamani altliglarda yigilmis yiik
yerlorinin say1 ¢ox oldugundan, tez-tez ¢ongalsokilli galdiricidan istifado zoruroti yaranir. Bu iso hava
gomisinin zadalonma riskini artirir.

Turbovintli mitharriklo isloyan AN-12 hava gomisi kifayst godor monavi cohotdon kohnolmisdir va
onun istismar resursunun basa gatmasina comisi bir neg¢a il qalib. O iizdon bu hava gomisinds yiiklomo-
bosalma iglarinin tokmillagdirilmasine liizum yoxdur. Mahz bu sabobdon 2014-cii ilds istehsalg1 onu avaz
edocak turboreaktiv miihorrikli AN-178 yiik hava gomisinin istehsalina gorar vermisdir. Bu tip ilk hava
gomisinin siaq uguslar1 2014-cii ilin noyabr ayindan baglanilmis vo 2018-ci ilin avvalindo yekunlagsmisdir.
2018-ci ilin sonunda ikinci AN-178 ugurla istismara verilmisdir [5]. Bu hava gamisinin salofi AN-12 ilo
miiqayisodo 0zalliyi ondan ibaratdir ki, burada hoam sopilon yiiklorin, hom do yiik vahidlorinin yiiklonib-
bosaldilmasi ti¢iin qurgular mévcuddur (sokil 4). Bu istiinliiklorini nazoro alarag, 2016-c1 ilin iyun ayinda
Azorbaycanin “Silk Way Airlines” aviasirkati ilo Ukraynanin “Antonov” dovlet miiassisasi arasinda 10 adod
AN-178 tipli yiik hava gomisinin alinmasi barado miigavilo imzalanmisdir [6].

“Silk Way West” aviagirkati iso 2010-cu ildan etibaran Boeing 747-400F, eyni zamanda on miiasir yiik
hava gomisi hesab olunan Boeing 747-800F (Sakil 5) hava gomilarini istismar edir vo hal-hazirda diinyanin
30-dan ¢ox goharine uguslar yerina yetirir [7].

Séziigedoan har iki hava gomisi “ULD”ds olan yiiklorin daginmasi ti¢lin nazords tutulmusdur. Buna
gora do “ULD Aircraft” adlanir. Bu hava gomilorinin “Bulk” yiik bolmasi istisna olmagla, diger biitiin
pozisiyalarinin mexanikilagdirilmasi yiikloma-bosaltma iglorinin qisa zamanda yerina yetirilmasino imkan
verir. Bu iso aviasirkatlor i¢lin son doracads vacib olan hava gomisinin reyslorarasi yerdo olma miiddatinin
(“Turnaround”) shomiyyatli dorocads azalmasina sorait yaradir. Yekunda hava gomisinin taqvim resursundan
somarali istifads olunur.

47-800]*: ;iik-l;mé-50§ltma zamani

Sokil 5. Boeing

Sakil 4. AN-178 hava gémisinin yiik bélmasinin goriiniisti

IL-76TD hava gomisinin yuxarida sadalanan miisbot xiisusiyyatlori ilo yanasi, odedi Vo qarisiq
yiiklarin birge yiiklonmasi zamani bir sira ¢atismazliglar1 da vardir. Belo ki, hava gamisinin maksimal
yiikgotiirmoa gabiliyysti 50t oldugu halda, onun yiik kabinasina minik avtomobilinin marka va 6lg¢iilarindon
asili olaraq 3-4 adad avtomobil yiiklomok miimkiindiir. Bunlarin isa kiitlosi toxminan 10-15t arasinda dayisir.
Basqa sozlo hava gomisinin kommersial yiiklonmosindon somoarali istifade olunmur. Respublikamizda IL-
76TD hava gomisinin halo uzun illor istismar olunacagi vo problemin aktualligini nozars alaraq, adadi vo
qarisiq ytklarin birge optimal dasmmasimi tomin etmok {iglin yiiklomo-bosaltma islori zamani yeni
texnologiyalarin tatbigini zoruri hesab edirik.
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Comparative analysis of loading and unloading technologies applied in the cargo aircrafts utilized
at Haydar Aliyev International Airport
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The article deals with the role of air cargo transportation in global business. The statistics of air
cargo transportation over different years is shown in the paper. In addition to this the article discusses
loading and unloading operations and types of cargo aircrafts.

Overview of conflicts of interest management under MiFID | AND I

Ramazanzade M.V.
Baku State University
malik.ramazanzade@gmail.com

Nature of financial services contemplates existence of conflict of interest. Regardless of what exact
activities are carried out within the scope of financial services there is always a risk that service providers do
not act in a way aligned to the best interests of a client. When speaking of conflict of interest it should be
always borne in mind that the banks and firms are looking for maximizing they own profit and acting in the
best interests of the client does not always contemplate high earnings. With a view to this controversy,
MIFID | seeks to govern conflicts of interest in a more comprehensive way that any EU legislative act ever
before. At this point, it should be noted that prior to MiFID conflicts of interest were governed by national
law rather than EU law. However, given lack of regulation at national level, ISD attempted to develop code
on conflict of interest in relation to security markets. Together with rapid development of financial markets
and ever increasing involvement of the banks into investment services it became evident that previous rules
require decent updating. As such, in recital 29 MiFID recognizes involvement of the banks in capital markets
which leads to more potential conflicts of interests.

With that said, MIFID 1 in article 13(3) requires the firms to ‘maintain and operate effective
organisational and administrative arrangements with a view to taking all reasonable steps designed to prevent
conflicts of interest as defined in Article 18 from adversely affecting the interests of its clients’. This
provision is in clear contrast with such of 1ISD. While ISD in articles 10 and 11 required investment firms to
‘minimize the risk of clients’ and ‘try to avoid conflicts of interest’, MiFID I clearly does not take
‘minimizing’ and ‘trying’ as sufficient measures. This is not a mere difference on wording, MiFID also
envisages the types of situations giving rise conflicts of interests and sets the steps required to be taken by
the firms in order to manage such conflicts

In addition, provisions of MiFID governing conflicts of interests now apply to transactions with all
clients irrespective of their category. This extension in its turn leads to a regulatory requirement to manage
conflicts of interest even in an institutional markets, so professional investors, institutional players and
wholesale markets fall under MiFID’s rules.

Acrticle 18 of MIFID identifies staff of investment firms that is exposed to conflicts of interest by
including ‘managers, employees and tied agents’.

While previously treatment of conflicts of interest was relied upon disclosure to clients, under MiFID
disclosure is no longer a single tool to deal with such conflicts. MiFID requires firms to be proactive in
identification and management of conflicts of interest, including potential conflicts of interest, with different
controls. This requirement applies to management firms as well so they now deal not only with actual but
with potential ones as well." Under Article 18 (2) the investment firm should disclose ‘general nature and/or

! Stephane Janin, MiFID impact on financial managers, JFRC, 15,1, 95
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sources of conflict of interest’ to the client provided that ‘organizational and administrative arrangements’
made by the firm in order to manage the conflict of interest do not suffice to ‘ensure that risks of damage to
client interests will be prevented’. So it is safe to say that disclosure is a “last resort” permitted only in case
all other measures have been exhausted.” MiFID also presents requirements to the firms in connection with
investment research (which is an ancillary service according to Section B of MiFID). As such, recital 29 of
Implementing Directive to MiFID requires ‘measures and arrangements adopted by an investment firm’ to
ensure that financial analysts are independent from ‘the interests of persons whose responsibilities or
business interests may reasonably be considered to conflict with the interests of the persons to whom the
investment research is disseminated’.

MIFID also requires the firms to maintain and update well-documented policies and procedures
relating to management of conflicts of interest. Furthermore, details of these procedures should be disclosed
to clients.® Nevertheless, it is clear that procedures will not suffice for effective conflicts of interest
management and thus may not be solely relied on. With that said, regulators focus on day-to-day
implementation of these policies and procedures rather than their existence.® From this perspective it is
understandable why MiFID requires to keep record of conflicts of interests. Such records ensure awareness
of the staff and enables regulators to assess effectiveness conflicts of interest management carried out by the
firm.

Last but not the least — inducements. Under MiFID inducements are generally prohibited unless they
may give a firm basis to conclude that inducements ‘enhance the quality of service’. In the meantime,
pursuant to recital 32 of Implementing Directive small gifts or minor hospitality below is not considered as
inducements for the purposes of the provisions relating to investment research provided that they satisfy
certain criteria laid down in the mentioned recital.

There is no doubt that MiFID has had positive impact on financial services and capital markets in the
EU. However, with the financial crisis exposed certain weaknesses in the system with which MiFID was not
able deal. With that, it became clear that a new legislation should be adopted in order to restore faith in
financial services in Europe. This new legislation came to be know as Directive 2014/65/EU of the European
Parliament and of the Council of 15 May 2014 on markets in financial instruments and amending Directive
2002/92/EC and Directive 2011/61/EU or MiFID II°. This legal act entered into force on 3 January 2018.

MIFID Il follows approach of MiFID | with regard to conflicts of interest. However, it now urges the
firms to be active by using ‘preventing conflicts of interest’ rather than ‘identifying and managing’.
Meanwhile, as it was noted above overreliance on disclosure as a method for handling conflicts of interests is
discouraged and it is anticipated that conflicts of interest will be settled by other means than disclosure.

MIFID Il also increases involvement of senior management to settlement of conflicts of interest. As
such, it is envisaged that report on conflicts of interest must be provided to senior management on an annual
basis. Such annual revisions, consultations and supervisions of the firms conflicts of interest trace are
accompanied by requirements to document the investment firms work over its policies.®

While inducements were allowed on limited basis under MiFID I, MiFID Il requires investment
firms providing independent advice or portfolio management not to accept or receive any fees, commissions
or any monetary benefits paid or provided by any third party or an authorized representative of a third party.
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O0630p paspemenns KondaukTa uarepecos menemkmenta (MiFID | AND 1)
Pamazanzaoe M.B.

HupextuBbl EBpomeiickoro Coro3a «O pbiHKax (uHaHcOBbIX HHCTpyMeHTOB» (MIFID | u Il)
0e3yCIOBHO SIBJISIOTCS OJHUMH W3 HawmOoliee BaXHBIX HOPMAaTHBHO-TIPABOBBIX aKTOB NPHUHSITHIX B cdepe
¢buHaHcoBbIX pbIHKOB B EBpomeiickom Corosze mo ceromusiuiauii aeHb. MIFID mpemycmarpuBaer psia
TpeOOBaHU I MHBECTUIIMOHHBIX KOMIaHWH (QYHKIMOHUPYIOIMX Ha (PMHAHCOBBIX phIHKax EBpormeiickoro
Coro3za. Ot TpeOOBaHHA, IOMUMO MPOUYUX, COAEPKAT TPeOOBaHUS MPUMEHUMBIE HEMOCPEACTBEHHO K TOMY
KaK JTOJDKHA OCYIIECTBIISITHCA ACSTETPHOCTh TaKMX KOMITAHWM W B YHCIIE TaKUX TPeOOBaHWH copeprkaTcs
TpeOOBaHUS TO YPErYIMPOBAaHHIO WHBECTHUIIMOHHBIMHA KOMIAHHUSMHU KOH(IUKTa HHTEpecoB. KoHdmukT
WHTEPECOB, caM 10 ceOe, BO3HUKAET B TEX CIydasx, KOrJa MHBECTHLMOHHAS KOMIAHUS BBUAY HaTHYHS
KaKuX-THOO WHBIX HMHTEPECOB HE MOXKET [eHCTBOBAaTh B IIYUIINX HMHTEpECaX CBOWX KIMEHTOB. Jlis
NpEeIOTBPAICHHs MOJA00HBIX CIIydaeB W HaJJIeKalleld 3amuTbl uHTepecoB kimeHtoB, MIFID | u |l
MpeIyCcMaTpUBaeT LENbIN psia TpeOoBaHui u Mep. B HacTosIel cTaTbe MpoaHATU3UPOBAHBI 3TH TPEOOBAHUS
Y MEPHI.

Aviadasimalann satisinin stimullasdiriimasi

Nasirova M.M., Ismayilzada> M.N.
Milli Aviasiya Akademiyast;
AZAL QSC
mahluga.nasirova@gmail.com

Aviadasimalar bazarinda daimi miistori kateqoriyasini qoruyub saxlamaq ve digorlorini do calb etmoak,
dasima hocmlorini bdyiitmak vo bunun da sayesindo golirlorini artirmaq mogsadi ilo aviadasiyicilar 6z
foaliyyat strategiyalarinda miixtolif név giizost vo xidmatlori, hamginin hadiyys vo miikafatlandirmalari
nozordo tutan genis todbirlor kompleksindon ibarat olan “Loyalliq programi” adlanan proqramlar totbiq
edirlor [4].

Hava naqliyyatinda bels proqramlar ilk dofs 1971—ci ildo “American Airlines” aviasirkati torafinden
totbiq edilmays baslamis vo sonradan bu sahods ondan istifade edon dasiyicilarin sayi siiratlo artmigdir.
“American Airlines” aviasirkoti hava nogliyyati sahosindo yeni bir programin totbiq olunmasi togabbiisi ilo
cix1s etmis vo 0z miistorilori iiclin hor ugusa goro bal toplamaq toklifini irsli siirmiisdii. Ballarin miqdari
ucusun mosafasindon vo xidmat sinifindon asili idi vo har ugusdan sonra daimi miistarilora verilmis xiisusi
ucot kartlarina onlarin (ballarin) say1 qeyd edilirdi. Belsliklo toplanan ballardan daimi miistarilor pulsuz bilet
Vo ya toyyaronin goyortasindo gostorilon xidmat sinifini yiiksaltmak, yoni ekonom sinifi daha prestijli olan
biznes vo yaxud birinci sinif ilo ovaz etmok hiiquqi olds edirdilor. Yiiksok ugur qazanan bu yenilik digor
aviagirkatlori do 6z daimi miistarilari liglin buna banzar proqramlar tatbiq etmaya s6évq etdi [6].

Kegon asrin 90-c1 illorin baglangicinda aviadasimalar bazarinda raqabat sortlogdi vo aviasirketlorin tarif
siyasati, yani giizostlorin totbiq edilmoasi ancaq kicik bir zaman orzinds somarali olurdu, ¢iinki bu strategiya
ugursuzlugla, geyri—rentabelliklo naticalona bilardi. Vaziyyastin belo olmasi diinyanin aparici aviasirkatlorini
bonus proqramlari, xidmat saviyyasinin yliksoldilmasi, toklif edilon xidmetlorin saymin artirilmasi, daimi
miistorilori miixtolif név miikafatlandirma kimi metodlar totbiq etmoyo mocbur etdi. Aviasirkstlor bu
programlart miixtolif qaydalar vo sortlorlo totbiq etmoyo bagladilar ki, bunun da asas sobabi potensial
miistorilari calb etmak. yoni roqiblorden daha keyfiyyastli vo ucuz xidmatlor gdstormaklo bazarda bdyiik paya
sahib olmag idi [3].

Hazirda beynslxalq sornigin aviadagimalar1 yerino yetiron aviasirkotlorin hamisi bazarda ugur
gazanmaq vo yiiksak goalir etmok mogsadi ils bu tip programlardan istifads edirlor.

Bu programlar hava nagliyyati sisteminds faaliyyat gosteran biitlin subyektlor ti¢iin miithiim shomiyyat
kasb edir vo he¢ do tesadiifi deyil ki, mOvcud tacriibalorin dyronilmasi va yeniliklorin tablig edilmosini
hayata keciran “Loyalty Info” jurnali va bu sahads yiiksok ixtisasli miitaxassis olan Ravindra Bagvananinin
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(Ravindra Bhagwanani) Fransada “Global Flight” adli tosis etdiyi sirkot aviadasiyici vo miistorilora zoruri
bilik vo maslshatlar verirlor [6].

Beynolxalq praktikada hava nogliyyatinin xidmetindon ¢ox istifade edon sornisinlor iigiin 200—don
yuxari loyalliq proqgrami mdvcuddur vo onlarin iimumi adi ingilis dilinde “Frequent Flyer Programmes”
qisaca olaraq FFPs adlanir. Bu proqramlarin ugurlu olmasinin osas sorti iki prinsipin tslablorine riayet
etmokdir. Birincisi bu proqram aviagirkat {igiin strateji shomiyyat kosb etmalidir, yoni miistori ilo sirkotin
miinasibotlorinin miioyyon edilmosi vo onun (miistorinin) loyalligin1 qazanmagq. lkincisi bu proqram
aviagirkotin on yaxs1 miistoriloring istigamatlonmali vo bunun da naticesinds onlara lazimi qayg1 va diqqget
gostorilmalidir. Bu prinsiplora sOykenorok bazarda ugur qazanmaqda davam edon “Azerbaycan Hava
Yollar1” (AZAL) vo “Buta Airways” aviagirkatlori 6zlorinin “AZAL Miles” bonus programi ils sorniginlors
daha sorfsli vo rahat sayahatdon faydalanmagi tovsiys edirlor.

9dabiyyat
1. Azorbaycan Respublikasinin «Aviasiya haqqinda» Qanunu, 2005-ci il.
2. E.M.Nacofov, S.I.Bliyev, X.O.Axundov “Beynolxalq aviadagimalarin toskili vo texnologiyas:”,
Baki, 2012.
3. C.M.Anues, b.A Kepumos “OcHOBBI JeATeNLHOCTH aBuakomnanuii”’, Baky, 2015.
4. S.1.Bliyev, G.C.Cobanova, M.M.Nasirova “Aviasirketin biznes foaliyyatinin asaslari”, Baki, 2017.
5. B.I'.AdanackeB “OcHoBbl ynpaBieHueckoii aesitenproctu’” Yacts | u 11, Mocksa-2009.
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7. www.ato.ru
8. www.azal.az
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Stimulating of airtransportation sales
Nasirova M.M., Ismayilzada M.N.

In international practice, there are over 200 loyalty programs for passengers using air transportations and
general name of the program is “Frequent Flyer Programmes”, short for FFPs. The main requirement of
these programs is to adhere to two principles. Firstly, this program should be of strategic value to the
company, i.e., determining the company's relationship with its customers and gaining its reliability.
Secondly, this program should focus on the best customers of the airline, and as a result, special care and
attention should be paid to them. An airline that does not follow any of these principles cannot succeed in the
market.

OMIAaTUs B CTPYKTYpe Mearoru4eckoii 1eaTeJbHOCTH
HHCTPYKTOpa-aucnerdepa YB/{

Icmposa C.T.
Hayuonanvuas Axademus Asuayuu
sabi-6@mail.ru

B mnpodeccronanbHOi NIEATENEHOCTH WHCTPYKTOpa - JHCIETYepa YIPaBIECHUS BO3AYIIHBIM
nemkenreM (YBJl) Ha mepBeIif TUIaH BRICTYIAET MMEHHO €€ TpeIoaaBaTellbckasi CTOpOoHa, TpeOyromas oT
HEro XOpouio pasBUTBIX KOMMYHHMKATUBHBIX, IMEAATOTHYCCKHUX W ICUXOJOTHYCCKHUX KadC€CTB. Ot TOT0, KakK
WHCTPYKTOP OYyJeT BIAJETh ICUXOJOTHYECKON COCTaBISIONICH Ipoliecca 00yUYeHHs, 3aBUCUT YCIIEITHOCTh
MpoeCCHOHANBEHOTO CTAHOBJICHHSI IUCIIeTdepa — cTakepa. M eciii HHCTPYKTOD - JUCIIETYEp CUJIEH B CBOMX
TICUXOJIOTMYECKUX U TIEarOTHYeCKUX KadeCcTBaX, 3TO CIOCOOCTBYET BHIPAOOTKE Yy CTakepa YBEPEHHOCTH B
CBOMX CHJIaxX, JFOOBU K CBOEH Mpodeccuu, ICUXOIOTHIeCKOH YCTOHYHBOCTH, Pa3BUTHI0O KOMMYHUKATHBHBIX
HAaBBIKOB.

WucTpykTOpy criegyeT BOBpeMsl 3aMedarh NPOSBICHWS BHYTPEHHHUX COCTOSSHHH 00ydaeMoro —
TOTOBHOCTh K paboTe, ycTajiocTh, HWH()OPMAIMOHHYIO TMEPerpy3Ky, YBEPEHHOCTb, WJIH Hao0O0poOT,
HeyBepeHHOCTh. [Ipuuem, xKenaTenbHo 3aMedaTh ee y>Ke Ha TOM dTare, KOrjaa caM CTaxep €Ile HE OCO3HAeT
cBoe coctosiHue. llepeBo30yxaeHNe, HEPBHOE HANpSHKEHHE, CTYNOp, PACTEPSIHHOCTh M MHOTHE ApPYyTHE
COCTOSIHMS, THUIIMYHBIE Ui HOBHYKA, JAOT O cebe 3HaTh B HeBepOATbHBIX (hOpMax NpPOSBICHHA — B
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IBIDKEHUSAX, I103€, MHUMHKE, CKOpocTH peudn U T.A. IlosToMy, HHCTpyKTOpY HEOOXOAMMO HMETh
IIPEPACIIOVIOKEHHOCTh K PAclO3HaBaHUIO BHYTPEHHEI'O COCTOSIHMSA CBOEro 00ydaeMoro, a Takxke ObITh
WHPOPMHUPOBAHHBIM O TOM, B KaKMX HpU3HAKaX TO WM MHOE (U3MUECKOE U TICUXOJIOTUYECKOE COCTOSHHUE
YeloBeKa TPOSBISETCS B ero mnoBeaeHHH. be3 Oonee TyOOKOro H3ydeHHs WHCTPYKTOPOM JMYHOCTH
JucIieTyepa — CTakepa Bech Ipolecc o0ydeHHss OyAeT HOCUTh ITOBEPXHOCTHbBIM xapakrtep. HeBozmoxHO
JOCTUYb PACIOJIOKEHHUsI U JOBEPHs, CO3/aTh OJArONPHUSTHBIA IICHUXOJOTHMUYECKHH KIMMAaT A OoO0ydeHus,
camMopeaqu3allid M CaMOCOBEPUICHCTBOBAaHHUS, a TaKXe CTUMYJIHMPOBAaTh K AMCHUIUIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH U CaMOCTOSTEIBHOCTH, €CJIM HE YMETb Paclio3HaBaTh M IOHUMATh COCTOSIHUI, peaKuui,
MOCTYIIKOB U MX IPUYUH y 00y4aemoro.

W onHuM u3 cpeAcTB MOHMMAaHUS BHYTPEHHEIO COCTOSIHMS JPYTOro YelOBEKa SIBISETCS TaKoe
Ka4yecTBO, KaK SMIATHs. DMMATUSl TaKKe CHOCOOCTBYET JydlleMy IOWUCKY MyTed W METOAOB OOYYCHHSI.
Hy»xHO 4yBCTBOBAaTh M NOHMUMATh COCTOSHHE APYIOTO 4eJIOBEKa, YTOOBI HAWTH T€ HEOOXOOUMBbIE CPEACTBa,
KOTOpbIe TMO3BOMAT 3(QeKkTuBHO JoHeCTH MaTepuand A0 oOydaeMoro. B moHsTHE »MmaTHH Takxke
BKITIOYAETCSI CIIOCOOHOCTH OJHOTO YeJOBEKa TOYHO OIPENeUTh SMOLMOHAIBHOE COCTOSHHUE JAPYroro
9eJIOBEKa IO ero MOBEICHUIO — PEaKLMsIM, ITOCTYIIKaM, MUMHKE, )ecTaM, TOHy rosoca U T.A.. JJopoiieHko
T.B. ormewana, 4To SMIIATHA MOXET BBICTYNAaTh B POJIM MeXaHU3Ma (HOPMHUPOBAHUS U PaA3BUTHS
MEXJIMYHOCTHBIX OTHOIIEHHH, MO3BOJISISI OKa3aTh MOAJEPKKY MapTHEPY MO OOIIEHHIO W B OOBIYHBIX, U B
TPYAHBIX, CTPECCOBBIX CHUTYalUAX, KAKUMU MOXXHO CUMTaThb OOyU€HHME M CTOXUPOBKY Ul AMCIETYEpa —
cTaxepa [4].

B.I'. MeniepsikoB B 00JIBIIOM IICUXOJIOTHYECKOM CJIOBape ompeselser ammnaruio (ot rped. Empatheia -
COTIEpPEKMBaHNUE), KaK «3MOIMOHAIBHYIO OT3HIBYMBOCTh YEJIOBEKA Ha MepeXUBaHUs Jpyroro» [8].

[TonsTHEe «3MIAaTHs» B COBPEMEHHOM MCUXOJIOTMYECKOM HayKe MMEEeT MHOT'O 3HAaYEHU.

TepMuH «dIMOarus» BOEpPBbIE ObUI  BBEJCH aHIJIO-AMEPUKAHCKHM IICHXOJIOTOM  DJBaploM
TutyenepoMm, 0003HAYMBIIMM 3TUM MOHATHEM BHYTPEHHIOIO aKTUBHOCTH JTMYHOCTH, B pe3yjbTaTe KOTOPOH
CKJIaJbIBACTCSl MHTYUTHBHOE IOHMMAHHUE CUTYalluH JPYroro yenoBeka [4].

JLx. Uran, naBast onpeaenenue GeHOMEHY dMIIATHH, TOTYEPKUBA BA)KHOCTh KOTHUTUBHOT'O Havyania u
B3aMMHOH CBSI3U B COMEPEKHBAHUU: «IMIIATHS — 3TO CIIOCOOHOCTH MOHUMATh M MPOHUKATH B MUP APYTOTro
YEJIOBEKA, a TAKXKE MepeIaTh eMy 3TO IOHUMaHue» [S].

OmMmnaruio B cBoux pabortax Takxke paccmarpuBanud A.A.bomanes, C.JI. B.B.boiiko, ®peiin 3., C.JL.
Py6unmrreiin, K. Pomkepc, 1.C.Ceprees u MHorue apyrue [2, 3, 6, 10, 11, 12]. OHU BBIAETSIIN CIEAYIOIIUE
OCHOBHBIE BWJIBI D3MIIATHH: KOTHUTHUBHYIO, 3MOIMOHAIBHYIO, KPaTKOBPEMEHHYIO U JOJTOBPEMEHHYIO
SMIIATHIO, NPEAUKATUBHYIO, JMYHOCTHYIO M CHUTYAalMOHHYIO (OpMBI 3MIIaTHH, a TakXe Takue ee
MPOSIBJICHHS, KAK COUYBCTBHE, COIIEPEKUBAHNE U T.1I.

Kapn Pomxepc ¢eHOMEH 5SMMaThu paccMaTpuBal, Kak «CIOCO0 CYIIECTBOBAaHHS C JIPYTUM
YEJIOBEKOM... DTO 3HaYUT BONTH BO BHYTPEHHHI MHUp ApYroro u ObITh B HeM Kak goma» [10]. OH Takxe
OTMeual, YTO OCO3HAHHE U IEPEKHBAHUE YEJIOBEKOM COCTOSHUS, KOTAA OH MOHST APYTMM, 3HAYUTEIBHO
CHOCOOCTBYET POCTY M PA3BUTHIO €T0, KaK JINYHOCTH.

«OMMaTus MO3BOJSIET MOCTUYD CYITHOCTH Apyroro» - otmevaer B.B Boiiko [3]. B cBoux paborax oH
BBIJIEJIATT HECKOJIBKO COCTABIISIIOIIMX SMIATHU. PayuonanbHds 4acTb 3MIIATHU COCTOUT B JIOTHYECKOH MU
aHAJMTUYeCKO mepepaboTke MHGOPMALIMU O JIPYrOM YeNOBEeKe. OMOYUOHATbHASL CTOPOHA B SMIATHU
CBSI3aHA C TE€M, YTO APYTOil YEeIOBEK MOHMMAETCS CKBO3b NMPU3MY COOCTBEHHOTO SMOLIMOHAIHHOTO OIBITA.
Humyumuenoe cnaraeMoe SMIAaTUM TO3BOJIsIET 0OOpabareiBaTh HMH(OpMANMIO O TapTHepe Ha
Oecco3HaTebHOM YPOBHE, 0Opallasi BHUMaHHE Ha HeBepOaIbHbIE KOMIIOHEHTHI €0 MOBEACHUSI.

CornacHo boiiko, mpu sMmaTHu MBI OTpakaeM COCTOSHHE M IMOBEAEHHE IPYTrOro 4YeloBeKa, Y4TOOBI
CYMETh CIIPOTHO3MPOBATh W HAaWTH aJIEKBATHBIE METOMBI BO3ACHCTBUS Ha €ro MOBEIEHHUE. A 3TO JaeT HaM
BO3MOXHOCTD MOHATh, YTO OH CK&KET WJIM CAEIAaeT B KOHKPETHOW CHUTYallMH, JIOMYCTUT WM HET KaKHe-TO
OIpe/ieNIeHHbIC OIMOKH, U ONPEICINTh, KaK MOBIHITh HA HETO, YTOOBI BBI3BATH HEOOXOJIMbIC H3MECHEHHUS B
€r0 MBICIISX, [IEHHOCTSX, TOBEICHUH.

[lemarornyeckyro SMIaTHIO, Kak MpPOEeCcCHOHANBHO-3HAYMMOE KaueCTBO JIMYHOCTH IEAarora,
paccmarpuBana 0. B. Cyrypuna, ormeuas ee ocoboe 3Ha4YeHHE IS YIYUIICHHS MEKIHIHOCTHBIX
OTHOIIIEHUH, CKJIAIBIBAIOIINXCS MEXIy MeJaroroM u oOydJaloUmIMMcs W CO3JaHHMA YCJIOBHH 1isi Ooree
MPOAYKTUBHOTO Juajioruueckoro oduienus. OHa Taxke MoJYepKUBaja, YTo y MpernojaBaTesisi HOHUMaHue 1
COYYBCTBHE JJOJDKHO MPOUCXOAUTH Oe3 yiiepOa Al HEero caMoro, ¥ IMOTOMY JKeJlaTeleH MMEHHO CpeIHHUH
YPOBEHB pa3BUTHs dMmaTwu [13].

IToapiTOXKMBAsL BBIIENIEPEUUCIIEHHOE, CIENyeT HNPU3HATh, YTO AMIATHS — 3TO OAUH U3 KIIHOYEBBIX
(akTOpOB UYBCTBOBAaHHUSI TMapTHEpa, OCOOEHHO, B TAakOM BHJE JEATEIBHOCTH, Kak oOydeHHe W
HUHCTPYKTUPOBAHUE.
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B pamkax oOydeHuss HHCTPYKTOPOB — auctieTdepoB YB/I (yrmpaBieHust BO3IYIIHBIM IBIKCHHUEM) I10
Kypcy «Ilcuxonmornueckue acmekThl JesTeNbHOCTH MHCTpykTopoB (Train the trainers)», mpoxomsmiero B
LenTpe mo MOATrOTOBKE MUAIOTOB, B XO/I€ IPOBEACHHS JCKIIMOHHBIX M MPAaKTHYCCKUX 3aHATHH, SMIIATHH, KaK
OJHOMY M3 NpOo(ecCHOHATbHO-BaXHBIX KadecTB, OBUIO yleneHo oco0oe BHHMaHHE. BB mcciienoBaH
YPOBEHb pa3BUTHSA SMIIATHHM Y HAYMHAIOIIMX M ONBITHBIX WHCTPYKTOPOB — JAWCIETYEPOB YIPABICHUS
BO3IYIIHBIM [JIBIDKEHHEM C TMOMOombio «OMpocHWKAa AMOIMOHAIRHOW sMmmaTum» Mexpabmana [9].
HccnenoBanue nano cieayromue pe3yiabTaThl: BEICOKUM ypoBHeM 00nanatoT 20% HHCTPYKTOPOB, CPEIHUM
ypoBHeM — 60% 1 HU3KUM ypoBHeM — 20%.

Taroke Obuta 00CyxIeHa HHGOPMALUSI O 3HAYMMOCTH 3TOr0 KayecTBa AJISI MHCTPYKTOPA, BKIFOUEHBI
yCTHBIE M 3pUTeNbHbIE HMH(GOpPMALMOHHBIE OJOKH, pa3BUBAIOIIME TNpPEACTaBICHHE WHCTPYKTOPOB O
MPOSIBJIIGHNUH COCTOSIHUE 00y4aeMoro B HeBepOaJbHBIX KOMIIOHEHTAaX €ro MoBeleHHs. 3aTeM C KaTeropuei
HHCTPYKTOPOB, HMEIOIIMX HU3KHE I[I0KAa3aTeld SMOLMOHAIBHOW SMOaTud, OBUIM  IPOBEICHBI
TICUXOJIOTHYECKHE UTPbl M YIPaKHEHHs, HalpaBieHHbIe Ha (OpPMUpOBaHHE M Pa3BUTHE IMIIATHYECKOH
KYJIBTYpPbl HHCTPYKTOPOB [1]. DTH UTpBI U ynpaskHEHUs Aajlil HAYMHAIOUIMM WHCTPYKTOPaM BO3MOKHOCTb
MPHOOPECTH  JOMONHUTENbHYI0 HWHpOpMAIMI0 00 OSMIATHH, a TakKe BBIPa0OTaTh YCTAHOBKY U
HaNpaBJICHHOCTh K aHAIN3Yy U MOHUMAHUIO BHYTPEHHETO COCTOSIHUSI O0y4aeMbIX IOCPEICTBOM 3MIIATHH.
Taxke B yINpaKHEHUSAX JOOPOBOJIBHO YYaCTBOBAIM WHCTPYKTOPBI, HMEIOUIME CPEAHUH YPOBEHb
sMonroHansHOU SMmnaTud. [locne 3aBeprnenns nHHOPMAITMOHHON ¥ UTPOBOI YaCcTH, HA KOHTPOJIHHOM dTarie
uccinenoBanus Obljla MpPOBENEHAa IIOBTOPHAs [AWArHOCTHMKA OLIGHKM YPOBHS Pa3BUTHSL OSMIATUH Y
WHCTPYKTOPOB, a TaKKe CpPaBHUBAJINCh W HWHTEPIPETUPOBANINUCH pPE3YIbTaThl HCCIENOBaHUA. 3aTeM
Y4aCTHUKaM 6])1.]11/[ JaHbl pEKOMCHAAINU 110 Pa3BUTUIO YPOBHSA OMIIATHU. HOBTOpHaSI JUAarHOoCTHKaA BbIsSIBHJIA
HE3HAYUTEIbHOE YIyUIICHHE YPOBHS SMOLMOHAIBHON SMIIATUH Y HAYMHAIOLIUX HHCTPYKTOPOB.

I/ITEIK, IMPpOBCAA HCCICIOBAHUEC YPOBHA pPAa3BUTUA C-)MOIII/IOHEIJII)HOI\/'I OMIIATUU Y HUHCTPYKTOPOB —
mucrieryepoB Y BJI, MbI MOJKEM KOHCTaTUPOBATh TOT (PAKT, YTO AIMITIATHH, KAK OJTHOMY M3 TPOPECCHOHAIBLHO-
3HAYMMBIX KadeCTB WHCTPYKTOpa, NOJDKHO YAENATbCS 0co0oe MecTo B mporecce oOydeHHs Oyaymux
WHCTPYKTOpOoB — nucnerdepoB YBJI. lloHnManme cocTosSHUS [ucrnerdyepa — CTakepa CHOCOOCTBYET
HAJIQA)KUBAHUIO JIY4YIOETO IICUXOJOTHMYECKOro KiuMara B IIPOLECCE 06yquH;1, IIPUBOIUT K CHATUIO
MICUXOJIOTHYECKUX 0apbepoB U CIIOCOOCTBYET PAa3BUTHIO TMYHOCTHBIX KAYECTB Y TUCIIETYEPOB — CTaXepoB. B
JanbHEeHIIeM PeKOMEHIyeTCsl IPOBECTH OoJiee PACHIMPEHHYIO0 MPOrpaMMy OTHEIBHOTO MCHXOJIOrMYECKOTO
TPCHUHI'A, HAIIPABJICHHOI'O0 Ha pPa3BUTHUC SMIIATUU W JAPYTUX HNCUXOJOTHMYCCKHUX KaUCCTB HMHCTPYKTOPOB-
nucrneryepor YB/I.
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Empathy in the structure of the pedagogical activity of the atc personnel instructor
Estrova S.T.

This report is devoted to the study of empathy, as the quality of the instructor - air traffic controller,
which is directly related to the teaching process. An overview of the concept of "empathy" in psychological
literature is done. The results of psychological research and development of the level of emotional empathy
of beginner instructors are given.

Azarbaycanda sigorta marketinqinin inkisafi va perspektivlari

Qasimov V.E.
Milli Aviasiya Akademiyasi, Baki,
mr.vasif@gmail.com

Azaorbaycan Respublikasinin sigorta bazari bir ne¢o inkisaf morholosindon ke¢misdir (sok.1). Bu
inkisafin ilkin morhalolorindo Azorbaycan sigorta bazari ekstensiv artim niimayis etdirirdi vo marketings
ehtiyac duymurdu. Iddia etmok olmaz ki, Azorbaycan bazarinin inkisafimin ilk iki morhoalosinds sigorta
marketinginin foaliyyati timumiyystlo mdvcud deyildi. ©Ominliklo bildirmak olar ki, sigorta marketingi
Azorbaycanda miistoqil sigorta miiassisalorinin yarandiqlari giindon goriinmaz sokilda foaliyyat gostorirdi.
Hoagigaton do sirkatlor mohz tolablo ¢ixis edon mohsullart isloyib hazirlayir vo bazara buraxirdilar. Digor
torafdan, homin dévrds heg bir sigorta sirkoti marketing bolmalarine va bu sahadoki miitaxassislora malik
deyildi.

Milli sigorta
bazarnin Sigorta bazarinda
gqurulmasi va saglamragabat

miihitinin
siforia

Déwviat
siforta

ideyasmin va : - urulmasiva yeni
Y sahasinda &zal 3 Rt

inhisarinin i ?‘IIED;ta
dﬂgl]ﬂ]asl f - mansulunun
aalivysta

baglamasi

yaradilmasi

Sakil 1. Miistaqillik dovriinda sigorta bazarmmin inkisaf marhalalori

Bu giin Azorbaycan sigorta marketingi toxminan inkisaf etmis 6lkolorin 60-c1 illarin ovvallarinds
olduqglar1 voziyystdadir. Bu, marketinge garst maragin oyanmasi vo sigorta sirkotlorindo ilk pesokar
marketing xidmatlorinin yaradilmasi, habelo sigorta marketingi moslohatxanalarinin miistagil sisteminin
formalagmas1 moarholosidir [2]. Azorbaycan sigorta bazarinda marketingo baxiglarin sinma ndqtosi
keyfiyyotco yeni, tgiincii inkisaf morholasinin golmasi oldu. Mistoqil Azorbaycan sigorta bazarinin
inkisafinin 90-c1 ilorin ortalarindan baslayan tiglincii marhalonin osas torkibi ekstensiv inkisafin yerina
bazarlarin intensiv inkisafa oriyentasiya etmasi ilo ifads olunur, bu iso marketingin totbigi olmadan miimkiin
deyildi.

Milli sigorta bazarinin formalagmasi va inkisafi moarhalosinds sigorta sirkotlorinin méveud olma va
dayisma soraitlorine ilk marketing reaksiyasi reklama gars1 diggstin artirilmasi, habels sigorta mohsulunun
satiginin stimullagdirilmast oldu. Buna baxmayaraq, satisin artirilmasina sarmays qoyulmasi 6z ardinca
sigorta mohsullarimin miitloq olaraq keyfiyystinin artirilmasin vo ¢esidinin yaxsilagdirilmasini, xidmot
gostarilmoasi  keyfiyyatinin vo mistorilorin - mamnunlug doaracalorinin  yiiksalmasini, habelo manfoatin
artmasini gotirmir. Sigorta marketinginin elementlorinin daxil edilmasi xarclorin shamiyyatli dorocado
artmasina gotirib ¢ixarir, bu iso gox vaxt satis vo rentabelliyin hacminin artmasi ilo kompensasiya olunmur.

Hazirki inkisaf morholasinds sigorta isindo marketingin yerini sokil 2-do toqdim edilmis sxemlo ifados
etmak olar.
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Sigorta mohsulunun islanib
hazrlanmasi

S1gorta mohsulmun sabs Marketing

Miistari (bazar)
Sakil 2. Azarbaycan Respublikasinda sigorta isinda marketingin miiasir yeri

Bu giin oksor Azorbaycan sigortagilari liglin marketing, bir qayda olaraq, bazar toloblori hortorofli
sokilda nazars alinmadan islonib hazirlanmis artiq mévcud olan mohsulun satiginin intensivlagdirilmosi aloti
kimi ¢ixis edir. Kommersiya soylori, hor seydon ovval, reklamin, ictimaiyyatlo slagelorin giiclondirilmasi,
sigorta mohsulunun satig sobokasinin inkisaf etdirilmasi vo onun stimullagdirilmasi hesabina satigin
geniglondirilmosina istigamatlonir. Sirkatlor, ragiblorin agent sobokalorina daha yaxsi sortlor toklif edarok
onlart o6zlorino calb edorok 6z aralarinda rogabot aparirlar. Fiziki goxslorin risklori iizro ixtisaslagmig
sigortacilar agentlorin komisyon miikafatlarina boyiik digqet ayirir vo bununla da sigorta mahsulunun satigini
intensivlosdirmays caligirlar. Belo Ki, Azorbaycanin on iri sigorta sirkotlori (“Pasa sigorta”, “Xalq sigorta”,
“Atosgah”) 6zilino sigorta agentlori calb etmok mogsadilo bir miiddot onlara sigorta miikafatlarinin 25%-i
hacminds nshong agent miikafatlar1 toklif edirdi [6]. Bundan basqa, o, miioyyon miiddat ovvalki satis
saviyyasini demok olar Ki, iki dofs iistaloyon sigorta polislori tizra golir do gotiiriirdii. Bir sira Azarbaycan
sirkotlori bazarlarin foth edilmosi yolunda nozoro garpacaq doracods itkiya do gedirlor, 6z mohsulunun
reklam edilmosina ¢ox boyiik moblogdo sermayslor qoyulur, ¢ox vaxt buna sorf olunan Xarclor sigorta
omoaliyyatlarinin real artimi ilo kompensasiya olunmur.

Hiiquqi soxslarin sigortalanmasi bazaria galdikdos iso bir ¢ox sigortagilar burada da miistori kiitlasini
artirmaq Ugiin tariflorin dempingine iiz tuturlar. Sigortanin, avtomobil sigortalanmast kimi yiiksok riskli
novlori iizro bu tocriibonin totbiqi xisusilo tohliikalidir. Son dovrlor sigortagilar marketingin, sigorta
olunanlarin talobatlari nozors alinmadan islonib hazirlanmis mohsulun miistariys “sirinmasi” kimi primitiv
sorhindon uzaqlasirlar [4]. Azorbaycan bazarinda miistari toloblorinin maksimal daracads tomin edilmasina
istigamatlonmis x{isusi programlar meydana ¢ixmaga baslayir.

Marketing tohlili naticasinds aparici sigorta sirkatlorinin miitaxassislori 57%-indon ¢oxu marketingi
sigorta mohsullarmin satisinin - genislondirilmasinin osas aloti hesab edirlor. Daha sonra marketing
asagidakilar1 ohato edir:

- reallasdirilan sigorta mahsullari nomenklaturunun geniglondirilmasi,
- nizamnamo kapitalinin artirilmasi va etibarliligin yiiksaldilmasi,

- mistarilora kompleks xidmot gostorilmasi,

- yeni sigorta texnologiyalarmin tatbiqi,

- orazi niimayandsliyinin genislondirilmasi.

Sigorta marketinqino miinasibatlorin aparici sigorta sirkatlorinin rohbarlori arasinda aparilmis todgiqi
asagidaki naticalori vermisdir. Toxminan bazar liderlori sirasina daxil olan sigorta sirkatlorinin 50%-inin
marketinq lizro miitoxassislori var, bunlardan 20%-i marketinq sobasinin amokdasi vo 30%-i ayri-ayri
miitoxassislordir. Belo miitoxassislora ehtiyac varmi sualina: respondentlarin 40%-i miisbot cavab vermisdir.
Sigortacilarin 80%-indan ¢oxu miistaqil sigorta maslohatlogsmasinds maraqlidirlar vo bunun ii¢iin 6domaya
hazirdirlar.

Marketing xidmatlarine tolobat asagidaki kimi paylanmigdir:

- bazarn tahlili — 100%,

- xidmatlarin tahlili - 90%,

- giymat siyasatinin tahlili - 100%,

- reallagdirma kanallarinin tohlili - 0%,

- satigin stimullagdirilmas1 metodlari — 90%,

- sirketinin bazar oriyentasiyali faaliyyst planinin islonib hazirlanmasi - 0%,
- soxsi marketing xidmatinin togkili - 60%.
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Qeyd etmoak lazimdir ki, bu sorgunun obyekti marketingo bazar {izro ortalama saviyyadon daha ¢ox
diggat ayiran iri sigorta sirkotlori idi.

Toossiif ki, bu giin Azorbaycan sigortagilar1 arasinda marketingo qarsit maraq ¢ox halda deklarativ
xarakter dasiyir. Yuxarida toqdim edilmis naticalor sigortagilarin real iglorina yox, niyystlorino daha ¢ox
uygun golir. Bu istigamoto elan olunan maraga baxmayaraq, sigortagilarin oksoriyysti ciddi marketing
todgiqatlarina pul xarclomoya va 6z faaliyyatlorini marketing vasitasilo optimallagdirmaga hazir deyil [6].

Bununla olagodar sigortagilar torofindon istifado olunan marketing alstlori do maraq kosb edir.
Sorguya goros, sigortagilarin bir hissasi miistorilorin calb edilmasinin ononovi metodlarini totbiq edir.
Sirkatlorin 76%-i sigorta agentlarindan istifado edir, matbuatda reklama iss 75% respondent miiraciat edir.
Biitiin digor novlora, yani buklet, moktub, televiziya vo radio reklamina halo ki, ¢ox az diqqost ayrilir.
Bununla bels, sigorta sirkstlorinin getdikco daha ¢ox rohborlori marketing todqiqatlarinin effektivliyino
inanmaga baslayirlar. Sigortagilarin iimumi hacminds onlarin payt 60% toskil edir. Taxminan eyni hacmda
sigortag1 bazara yeni sigorta mohsullarimin iraliladilmasini tadqiq edir vo rogiblorin davranislarint 6yronir.
Bir gayda olaraq, bunlar, shamiyyatli doracodo maliyys imkanlarina malik olan iri sigorta sirkotloridir.

Bu giin Azorbaycan sigorta bazari ovvalki dovrlore nisboton daha cox doyison vo inkisaf edon
olmusdur. Sigorta marketinginds yeni sohifo 2017-ci ildo Azorbaycan sigortaciliginda inqilab sayila bilocok
mohsulu misal gdstormok olar. Artiq bir neco vaxtdir KASKO BUTIK elektron sigorta platformasi
ictimaiyyato toqdim edildi [7]. Mahz, bu misalla qeyd etmok olar ki, sigorta marketingi yalniz satisin
hovaslondirilmasi ilo yox, elocs da yeni mohsulun yaradilmasi ils faaliyystini genisladir.

Sigorta bazarinin inkigafi vo Azorbaycan sigorta sirkotlorinin ddvriyyelerinin artmasi maliyya
institutlarinin (banklar, investisiya fondlar1 vo s.) da bu sahays olan maraqglarinin artmasina gotirib
cixaracaqdir, bu isa 6z ndvbosinds sigortacilar arasinda roqabstin koskinlogmosine gotirib ¢ixaracaqdir.
Rogabatin artimi marketings qars1 maragin artmasina sabob olacaq, ¢ilinki o, istehlak¢t ugrunda ragabot
miibarizasinin giiclii silahidir.
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Prospects and development of insurance marketing in the Republic of Azerbaijan
Gasimov V.E.
The article shows the importance of marketing and its tools in Azerbaijan Republic. Well-known marketing
insurance combination is presented. Due to the marketing insurers work has been analyzed. The opportunity
of state-private partnership application within the insurance system is revealed.

OnTuMuU3anus 3aTPaT MapKa adPOAPOMHBIX TOMJIMBO3ANPABIIMKOB B YCJI0OBHAX
COBPEMEHHOT0 TPAHCIOPTHOIO0 00ecneYeHusl JOTUCTUKHI

Kynuee P.J.
Hayuonanvnas Axademus Asuayuu, 2. baxy
rquliyev@azal.az

CoBpeMeHHOE TPaHCIIOPTHOE 00ecrieueHre JIOTUCTHKN HOCUT WHTETPUPOBAHHBIN XapaKTep U SABISETCS
BaXHEHIIMM (akTopoM 3(PpPEeKTUBHOTO Pa3BUTHSI IKOHOMHUKHU. [loCTpoeHUE TPaHCHIOPTHO-JIOTHCTHYECKON
LETNOYKH CHA0XXEHHMS BO3IYIIHBIX CYJOB aBHUAIlMOHHBIMHM TOPIOYE-CMAa30YHBIMH MaTepuaiaMu SBISETCS
4acTbI0 3KOHOMMYECKOH IEATENBHOCTH TOIUIMBO3AIPAaBOYHON KOMIIAHHU. TpaHCIOPTHO-IIOTHCTHYECKAs
LENOYKa COCTOUT W3 IPOLIECCOB TPAHCIOPTUPOBKM aBUALIMOHHOIO TOIUIMBA OT HedTenepepadaThIBatOIINX
3aBOJIOB /10 0aKOB BO3IYLIHOTO CyAHA. 3aKIIOUUTEIBHBIM M OCHOBOIOJIAralolliM 3B€HOM B TPaHCIIOPTHO-
JIOTUCTUYECKOW IEMOoYKe CHAaOKEHWs BO3AYIIHBIX CyJOB aBHUAIlMOHHBIMH TOPIOYE-CMa304YHBIMU

- 144 -



®eBpanbckue ytenus — 2019, baky

MaTepuaiaMH SIBJSIETCS OpPTraHM3alys M OCYIIECTBICHHE TPAaHCIOPTHPOBKH aBHATOILIMBA M3 PACXOJHBIX
pe3epByapoB CKIIafia ToproYe-CMa309YHBIX MaTEPHAJIOB adpPOIOpTa HEMOCPEACTBEHHO K BO3IYITHOMY CYIHY C
ero mocnenyroied 3ampaekoi (puc.l). Bo Bcex aspomoprax AsepOaiimxaHckoit PecryOnuku 3ampaBka
BO3AYIIHBIX CYIOB MPOU3BOJUTCS C TOMOIIBIO a3pOJPOMHBIX TOIUTUBO3AIPABLUIMKOB. A3POAPOMHBIN
TOTUTMBO3AIPABIIUK - 3TO TPAHCIIOPTHOE CPEACTBO, COCTOAIIEE M3 TArava, IUCTEPHBI U CIEIHATU3NPOBaH-
HOTO 3aIpaBOYHOTO 00OPYAOBaHUS, MPUIEM ITUCTEpHA MOXKET OBITh CMOHTHPOBaHA Kak Ha €IWHOU paMe C
TArayoM, TaKk ¥ B BUJAE TMONyNpHIena. 3ampaBKa BO3AYIIHBIX CYIOB IPOM3BOAUTCS W3 COOCTBEHHOH
IUCTEpHBl  TOIUIMBO3ampaBimka. CormacHoO  TpeOOBaHWUSM  HOPMATHBHO-TIPABOBBIX  JOKYMEHTOB,
Mexnynaponuoit  ABmanmnoHHOM — TpancmoptHo — Accommammu  (IATA)  Bce  a’poapoMHBIe
TOIJIMBO3ANPABIIMKA 00A3aTEIbHO JIOJDKHBI COOTBETCTBOBAaTh TpeOoBaHMsiM craHaapra EN 12312-5
«Aircraft Ground Support Equipment-Specific Requirements — Part 5 Aircraft Fuelling Equipment».
dopMmHupoBaHHE M CONEp)KaHHe MapKa a’pOJPOMHBIX TOILTUBO3AMPABIINKOB CBA3aHO C OONBIINMH
KallMTaJbHBIMH BIOKEHUSIMH, KOTOPBIE BKIIOYAIOT MPUOOPETEHHE TPAHCIIOPTHOTO CPEACTBA, OPraHU3aIHIO
MPOM3BOJCTBEHHO-TEXHUYECKOH 0a3bl, SKCILUTyaTalHio, co3qanre (poHaa 3amacHbIX 4acTel, a Takke MOATo-
TOBKY M cepTuduKanuio nepcoHana. OCHOBHAS YacTh JOTHCTUYECKHX 3aTpar, KaK MpPaBUJIO, TMPSIMO WA
KOCBEHHO CBSI3aHA C TPAHCIOPTHUPOBKOM M pacCMATPUBAIOTCS KaK TPAHCTIOPTHBIE U3IEep K. ONTUMHU3AIUSL
U YyIOpaBJICHUEC TPAHCIOPTHBIMU H3ACPKKAMU ABJIACTCA BaXHBIM 3KOHOMUYCCKUM HHCTPYMEHTOM
yOpaBIeHHs] TPAHCIIOPTHBIM 00ecleYeHneM JIOTUCTHKH. O¢PGEeKTUBHOCTh MOJEPHH3AIMA W Pa3BUTHUSA
TPAHCIIOPTHBIX CHCTEM HEpa3phIBHO CBsI3aHa C JAE€TaIbHBIM aHAJIN30M YPOBHS M CTPYKTYpHI 3aTpart [1].

B COBpeMEHHBIX  YCJIOBUSX  TPAHCIOPTHOrO  OOCCHEYEHHUS  JIOTUCTUKH  adpPOJPOMHBIMHU
TOIIMBO3ANPABIIMKAMH PA3InYalOT CIEIYIONIUE BUIBI 3aTPaT:

WNuBecTHIOHHBIE — 3TO 3aTpaThl HAa CO3/aHUE MaTepUajbHBIX aKTUBOB. K WHBECTHIIMOHHBIM
3aTpaTaM OTHOCATCS pacxojbl Ha NPUOOpETeHHWE WM apeHAy 3EeMEJIbHOTO Yy4YacTKa, CTPOUTEIbCTBO
MPOM3BOJICTBEHHO-TEXHUYECKON 0a3bl, 3aKylnKy W KallUTaJbHBIH PEMOHT TPAHCIOPTHBIX CPEICTB |
obopynoBanus. Takke croma OTHOCATCS PacxXolbl Ha HeMaTepHAlbHBIC AKTHBBI - IOJYYCHUE JHIICH3HIA,
cepTuduKanys, MOAroTOBKa IepCcoHaa.

OHCpaHI/IOHHBIC — OTO TCKYIIHUEC DOKCIUTyaTallUOHHBIC 3aTpaThl, CBA3AHHLIC C HWCIIOJIB30BAHUEM
a3pPOJPOMHBIX TOILIMBO3AMPABIIUKOB.

Tanxep

MocTaBuwmk aBuaTonnuea — T 3anp: KO ABHaKOMNAHWA

m PesepayapHbif

Al napk

SunsTp- Swnerp- I— Sunetp-
B00OTREAMTENS c BORoOTRENHTEN: B0R0OTRENHTENS
TpyGonposog
wi

Pucynor 1. JlorucTrdeckas [eNOYKa TPAHCIIOPTHPOBKY ABHAIIMOHHOTO TOIUIHEA OT
HedTemepepabaTBIBAIOIIETO 3aBOJIA IO BO3MYIITHOTO CY/IHA

Tonnueosanpasugx

TuapanTHan cucTema

[MocTosiHHBIE — ATO M3IEPKKHU, KOTOPbIE HE 3aBHUCUT OT 00BbEMa MPOU3BEICHHBIX Pa0OT MO 3arpaBKe
BO3IYIIHBIX CyZ0B. K TOCTOSHHBIM H3Iep)KKaM OTHOCSTCS 3aTpaThl Ha COJICP)KaHUE TPAHCIOPTHOM
UH(PACTPYKTYphI, B TOM YHCIIE MPOU3BOJCTBEHHO-TEXHUYECKON 0a3bl, aIMHHUCTPATHBHO-YIIPaBICHIECKUE
pacxojipl, aMOpTH3alMs W Mpoure pacxoibl. OOBIYHO TMOCTOSHHBIE HU3ACPKKH TPAHCIIOPTHOW CHCTEMBI
OTHOCST K ONpe/Ie]IEeHHOMY IEpHOY BPEMEHH.

[lepemeHHBIE — 3TO M3IEPKKH, KOTOPHIE 3aBUCAT OT 00bEMa MPOM3BEIEHHBIX padoT, TO €CTh 3aBUCAT
OT KOJIMYECTBa 3alpaBICHHBIX BO3JYIIHBIX CyZOB. K HUM OTHOCAT pacxojpl Ha TOIUIMBO, J3HEPTHIO,
IKCIUTyaTallHOHHbIE MaTepUAIIbl, TEXHUYECKOe 00CTy)KHBaHUE M TEKYIINH PEMOHT, a TaKKe Ha 3apaboTHYIO
IUIaTy TepcoHaja, He 3aBUCSILYI0 OT o0beMa Mpou3BeIeHHBIX padoT. llepeMeHHbIE H3AEPKKH OOBIYHO
OTHOCAT K €MHHIE TPoOera TPaHCIIOPTHOTO CPE/ICTRA.

CoOTHOIIIEHNE TIOCTOSIHHBIX ¥ TEPEMEHHBIX W3JICPKEK SBISETCS OJHUM W3  BAXKHEWUIIHX
SKOHOMHMYECKHX MapaMeTpPOB TPAHCHOPTHBIX cUCTeM. OT HEro 3aBHCUT OINpEJelIeHHUE SKOHOMHUYHOCTH
MEPEBO30K U BO3MOKHOCTH AOCTIXeHUs 3 dexra Macmtada mnu 3¢ et BozpacTaroueit npudsuiu [2].

[TnanupoBanne pabOThl W OSKCIUTyaTalusl ad’poJIPOMHBIX TOIUIMBO3ANPABIIMKOB TECHO CBsI3aHA C
MPOBEIEHNEM SKOHOMHUYECKHX OIICHOK, MMEIOIINX Pa3IMYHYI0 HAaNpaBIeHHOCTh. Takue pacyeTsl TpeOyercs
MPOBOJUTD IJIs1 aHaIu3a dPPEKTUBHOCTH HCIIOIB3YyEMBIX CPEICTB TOIIMBO 3alpaBKM BO3IYLIHBIX CYIOB U
IUISL OTIPEACIICHHS LIeJIeCO00Pa3sHOCTH MPHOOPETEHUSI HOBBIX. PacueTsl MpoBOAATCS HA OCHOBAHMH TEXHHKO-
HKOHOMHMYECKHX IOKa3aTeNeld a’pOAPOMHBIX TOIUTMBO3ANPABIINKOB M CTETIEHH 3arpyKEHHOCTH a3poropTa
[3]. OmauM u3 (akTopoB 00YCIABIMBAIOIINX OE30MACHOCTH IMOJIETOB SIBISETCS HAASKHOCTh HAa3eMHOU
TEXHUKH — a’pOAPOMHBIX TOIUTMBO3AIPABIINKOB, KOTOPHIE OCYIIECTBISIOT HPEINOIETHOE OOCITyKHBAHHE.
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OOlecnieueHE PETYIIPHOCTH TOJETOB TAaKXKE SBISICTCA HEMAIOBAXHBIM TpeOOBaHWEM IS CyOBEKTOB
Ha3eMHOT0 00CIyXUBaHUs. PerynspHOCTh NMOJNETOB HEpa3pbIBHO CBs3aHA CO CBOEBPEMEHHBIM HAa3€MHBIM
OOCITy’)KUBaHHEM BO3IYIIHOTO CYAHA. A CBOCBPEMEHHOCTh B CBOIO O4Yepe[b 3aBHUCHT OT HaIHYHSA
CHELUATM3UPOBAHHON TEXHUKA — adpOJPOMHBIX TOIUIMBO3ANpAaBIIMKOB. B yCIOBUSX COBpPEMEHHOTO
TPAHCHOPTHOTO OOECHeueHHs JIOTHCTUKU 0CO00€ BIMSHHE Ha ONTHMU3AILMIO PACXOAOB OKAa3bIBAET PAaCUET
TOYHOTO  KOJIMYECTBA  TPAHCIOPTHBIX  CpeACTB i (OPMHUPOBAaHUS  IapKa  a’3pOAPOMHBIX
TOMJIMBO3ANPABIIMKOB. PacuéT KomuMyecTBa TPAaHCIOPTHBIX CPEACTB HEOOXOAMMO MpPOBOAWTH B
HIDKEYKa3aHHOM IOPSIIKE 33 IPOMEXYTOK BPEMEHH, KOTJja KOIMUYECTBO BO3IYIIHBIX CY/I0B, BBUICTAIOLINX U3
a3poIoPTa, JOCTUTAET MAKCUMyMa, TO €CTh B «4ac MUK 10 BBUIETY:

1. Bpemsi HeoOxoaumoe Ajisl 3ampaBKd BO3LYLIHOTO cyaHa (73) ompenensieTcss Kak MPOW3BEACHHUE
Kod(duILMeHTa HCIONb30BaHUS TOIIMBO3ANPABIIMKA M BPEMEHH, 3aTPAaueHHOTO0 HAa IMPOBEJCHHUE BCEX
TEXHOJIOTHYECKUX ONEepaIii 110 IIOATOTOBKE, JOCTABKE U 3allPaBKE BO3AYIIHOIO CyIHA!

T, = (ti+ o+ ts+ 1)k,
rze t; — Bpems moabe3aa U 0Tbe3a K MECTy CTOSIHKM BO3AYIIHOTO CyAHA; I, — BpeMsl Ha IOATOTOBUTEIIbHBIC
W 3aKJIIOYMTENBHBIE ONEpaliy MO 3alpaBKe, KOTOPhIe BKIIOYAIOT BPEMs MOJICOSAMHEHHS U OTCOCTUHEHUS
3allpaBOYHBIX PYKABOB, 3a3€MIIUTEIbHBIX YCTPOHCTB M ad3pOJPOMHOTO KOHTPOJIS KadecTBa; {3 — Bpems Ha
3aIlpaBKy BO3IYIIHOTO CyIHA, KOTOPOE PacCUUTHIBACTCA C MOMEHTA BKIIOYEHHUSI HACOCA 10 €T0 OTKIIIOUYCHUS;
t,— BpeMsl HaINOJHEHHS [IUCTEPHBI TOIUIMBO3ANPABIIMKA U CKIAICKON KOHTPOIIb KauecTBa; K — koaddummeHt
WCTIOJb30BaHMS TOIUIMBO3AMpPABIIUKA, TPUHUMAETCs paBHBIM (,7.

2. CpenHee BpeMs 3alpaBKH OJHOro Bo3xymrHoro cynaa (T,,,) ompenensercs Kak OTHOIICHYE
BPEMEHH, 3aTPAau€HHOTO HAa 3alpaBKy BO3AYLIHBIX CYAOB K OOILIeMy KOJWYECTBY BO3AYLIHBIX CY/OB,
BBUIETAIOUINX M3 a3POTIOPTa 33 MPOMEKYTOK BPEMEHH B «4ac TTHK»:

Tcps = (T31 ‘ Nl + T32 . NZ + T33 . N3) / Noﬁa
rae T,; — BpeMsi 3ampaBKU y3KO(IO3ESDKHBIX MAacCaKUPCKUX BO3AYLIHBIX CYJIOB; T, — BpeMsl 3alpaBKd
HIMPOKO(IO3EISIKHBIX MACCAKUPCKAX BO3AYIIHBIX CYAOB; 1,3 — BpEMS 3alpaBKH I'PY30BBIX BO3IYLIHBIX
cynoB; N; — KommdecTBO Yy3KO(IO3EISHKHBIX MAaCCAKUPCKUX BO3AYMIHBIX CyZoB; N, — KOJIHYecTBO
HIMPOKO(IO3EISHKHBIX MACCAXUPCKUX BO3AYIIHBIX CYAOB; N3 — KOIMYECTBO I'PY30BBIX BO3AYIIHBIX CY/IOB;
N, — obliee KOJTMYECTBO BO3AYIIHBIX CYJIOB, BBUIETAIOIIMX M3 a3POIOpPTa 32 MPOMEXYTOK BPEMEHH B «4ac
UK.

3. KomuuectBo Bo3aymHbiXx cyaoB (Npc), KOTOpbie MOXET 3alpaBHTh OJMH TOIUTHBO3AIPaBIIMK
OTIpe/ieIsieTCs KaK OTHOIIEHUE BPEMEHHOTO IPOMEKYTKA B «Jac-TIHK» K CPEIHEMY BPEMEHH 3alpaBKU:

NBC = Tn / Tcp.3
riae T,— IpOMEeXYTOK BPEMEHH B «4ac-TIHK» 110 BEUIETY BO3IYITHBIX CYIOB.

4. HeobOxomumoe KOJMYeCTBO TpeOyembix — TorutkBo3ampaBimkoB (N) s obecniedeHus
Oecrniepe©oitHOM pabdOTH adponopTa ONpPEAEISIETCS] KaK OTHOIIEHHE OOLIEr0 KOJIMYECTBAa BO3AYLIHBIX CYOB
(Ny5), BBUICTAIONIMX M3 a9pOINOpPTA 3a MPOMEXKYTOK BPEMEHH B «4ac IMUK» K KOJUYECTBY BO3YILIHBIX CY/IOB
(N3c), KOTOpBbIE MOXKET 3allPaBUTh OJUH TOILUTUBO3AIPABIIHK.

N = Nos/ Npc

[TomMumo ompenesneHust KOMMYECTBA TPAHCIIOPTHBIX CPENCTB, 3aTPAaThl MOTYT OBITH ONTHMHU3HPOBAHbI
(dbopMHpOBaHUEM TapKa TPAHCIOPTHBIX CPEJACTB OJHON MOJeNd. DKOHOMHYECKHE MPEHMYIecTBa IMapka
A3pPOJIPOMHBIX TOTUTUBO3AIPABIIMKOB, COPMUPOBAHHBIX M3 TPAHCIIOPTHBIX CPEJICTB OJHOTO ITPOU3BOTUTEIISI
CJIETYIOIIHE:

— CKHJIKY TIPOU3BOIUTEIS TIPH OTITOBOM 3aKyITKE TPAHCIIOPTHBIX CPEJICTB;

— B0o3MOXHOCTH yuacTHsi B 5KOHOMHUYECKHX MPOrpaMMax MIPOU3BOTUTEIIS;

— Cosznanue equHOTo (HOHJIA 3aMTACHBIX YacTel ¢ BO3MOYXKHOCTBIO B3aHMO3aMEHIEMOCTH;
— YMeHblleHHE 3aTpat Ha 00y4YCHHUE CIIEIMATMCTOB MO0 PEMOHTY M OKCILTyaTallHiH.

B cucreme TpaHCHOPTHOH JIOTUCTHKH YMEHBIIIGHHE 3aTpaT MOXKET OBITh JOCTHUTHYTO ITyTEM
ONTUMHM3AIIUHN TPAHCIIOPTHOTO NWKia [4]. JIist a3poipoMHOTO TOIUTMBO3AIIPABIIMKA OJHAM TPAHCIIOPTHBIM
LUKJIOM SIBJISETCSl 3allOJIHEHHE LHCTEPHbl ABMAIMOHHBIM TOIUIMBOM Ha CKJIaJe TOpIOYe-CMa304HBIX
MaTepHajoB, TPAHCIIOPTHPOBKA TOIJIMBA K MECTY CTOSHKH OIHOTO HMJIM HECKOJBKMX BO3AYIIHBIX CYOB,
BbIJIaYa TOIUIMBA HA 3alpaBKy M BO3BpallleHHe Ha 0a3y sl BBIMOJHEHHS CIEIYIOMEro TPaHCIIOPTHOTO
nukina. ONTHMU3ANKs TPAHCTIOPTHOTO LMKIJIA TOTUTMBO3aIPAaBOYHOI'O TPAHCIIOPTHOT'O CPENCTBA MOXKET OBITh
JNOCTUTHYTa IpH MAaKCHUMalbHOM HANOJIHEHMH W MaKCHMaJIbHOH BBIAAYM MPOAYKTa W3 LUCTEPHBI
TOIJIMBO3AIPABIINKA B PAMKaxX OJHOIO IMKJIA. Takasi ONTUMU3ALMs TPAHCIIOPTHOIO IIMKJIA YMEHBIUIUT U3HOC
TPAHCIOPTHOTO CPEACTBA U COOTBETCTBEHHO YHENIbHBIE 3aTpaTbl, KOTOpbIE KaJbKyJIHPYIOTCS Kak
rpy3oo0opoT u3 pacuéra It Ha 1 kM. MpeanpHBIM BapuaHTOM CUYHUTAETCS MapIIpyT, NPU KOTOPOM
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JCTIETYEPY YAaeTCsl CIUIAHMPOBATh paboOTy TPAHCIIOPTHOTO CPEJICTBA TAKUM 00pa3oM, 4TOOBI a3pOAPOMHBIN
TOITMBO3AMNPABIIMK 3aBEPUIMI IMKI C IyCTOW IUCTEPHON JMOO ¢ MUHHUMAIBHBIM OCTATKOM TOIUTUBA B
nuctepHe. TakuM 00pa3oM, CpaBHUTEIBHO CaMmble MHHUMAaJIbHBIE U3ACPKKU TPAHCIOPTHO-IOTUCTHYECKON
CHCTEMBI JOCTUTAIOTCS TPH 3alpaBKe TPY30BbIX BO3MYIIHBIX CYJOB HA MaKCHMAJIbHO OMU3KHUX CTOSHKaX K
PacxoaHOMY CKJIay TOTUTMBO3AIPaBOYHOTO KOMITIEKCA.

Eme omHuM HHCTPYMEHTOM MOCTIDKEHHS SKOHOMHUYECKOro 3(¢eKTa SBISETCS YMEHBIICHHE 3aTpaT
MIpU BBITPY3KE TPAHCIIOPTHOTO CPEACTBA, TO €CTh MPU BbAAUe TOIUIMBA B BO3AYIIHOE CyAdHO [5]. 3mech
3aTpaTbl MOTYT OBITb ONTHMH3HUPOBAaHBI ABYMs NyTsAMH. Bo-miepBeiX, 3T0 (opmmupoBaHne mapka
TPAHCIIOPTHBIX CPEACTB a’POAPOMHBIMH TOIDIMBO3AMpPABIIMKAMH C TOABEMHBIMH IUTaTGOpPMaMu |
MOPTaTUBHBIMU  cTpeMsiHKamu.  OcHallleHHe  a’pOJPOMHBIX  TOIUIMBO3ANPABIIMKOB  MOABEMHBIMU
m1aThopMaMu MO3BOJUT COKPATUTh YHCIEHHOCTHh TOIUTMBO3AIIPABOYHOIO TEPCOHAa BABOE U TEM CaMBIM
yMeHBIINTE (OHI 3apaboTHON TuTaThl. BO-BTOPHIX, Hamwmume NOABEMHBIX IDIATGOPM H TMOPTATUBHBIX
CTPEMSIHOK TO3BOJIUT W30aBUTHCS OT TPAAMLIMOHHBIX JOPOTOCTOSIIMX MEPEHOCHBIX —3alpPaBOYHBIX
CTPEMSIHOK, KOTOpBIE K TOMYy JK€ HYXKAAIOTCS B IepuogudeckoM obcmyxuBanuu. I[lomumo 3Toro,
MEPEHOCHBIMU 3aIPaBOYHBIMH CTPEMSIHKAMH OCHAIAeTCAd IMPAKTHYECKH Ka)XKI0€ BTOPOE MECTO CTOSHKHU
BO3IYITHOTO CyJHA, & TOPTATUBHBIE BXOAT B KOMIUIEKTAINIO a3POJAPOMHOTO TOTLTUBO3AMpAaBIINKA. Takum
00pa3oM, ONITUMH3ALINS PACXOJIOB TPOUCXOINT U 32 CUET YMEHBIICHHS KOJTMYECTBA CTPEMSIHOK PaKTHYECKH
B HECKOJIBKO pa3.

OnTuMu3anus 3aTpaT Mapka a’pOAPOMHBIX TOIUTUBO3ANPABIINKOB CHOCOOCTBYET, YBEINUYCHHIO
npuObUTM 32 CUET yMEHBIIEHHsT CeOSCTOMMOCTH OKa3bIBAEMBIX YCIYT, YBEIUYEHHIO KOHKYPEHTOCIO-
COOHOCTH ¥ MIPHUBJICUCHHUIO aBUAKOMIIAHNH, 8 TAK)KE BEDKUBAHHIO B YCIOBUIX HU3KOW KOHBIOHKTYPHI PHIHKA.
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Costs optimization of refuellers fleet in the conditions of modern transport services of logistics
Guliyev R.E.

The article considers the cost optimization of the refuellers fleet in civil aviation. The types of
transport logistics costs are given. The article discusses all the fuel supply methods in order to reduce the
costs. Performed calculation of the required number of refuellers. Analyzed ways to reduce the operating
costs of the refuellers fleet in civil aviation.

E-Freight standartinin tatbiginin yiik aviadasimalarinin inkisafina tasiri

Cobanova G.C.
Milli Aviasiya Akademiyasi
Chobanovagunel@gmail.com

E-Freight standart1 - yiikiin yiikgondarandan yiikalana birbasa ¢atdirilmasini nazords tutan miiasir
logistika programidir. Bu program dagimalarin multimodal sxemlar {izorinds togkil edilmasini vo yiikiin
vaxtinda ¢atdirilmasini, tohliikasizliyini, hom¢inin mosuliyystin vahid organ torafindon yerina yetirilmasini
nozordo tutur. E-Freight standarti IATA-nin tdvsiyo etdiyi bir innovasiya layihosidir vo yiik
aviadasimalarinda sonadlosdirmolorin elektron varianta toskilini nazords tutur. Dasimalarin sonadlosdirilmasi
bu standart tizro 2013-cii ilin sonunda 20% , 2014-cii ilda> 30%, 2015-ci ildo 50%, 2017-ci ilda iso 70% toskil
etmisdir. 2020-ci ilin sonuna godar bu sahada foaliyyat gostaran subyektlor hamisi e-Freight standartina
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uygun sanadlosdirmoeni tamin etmoalidirlor. Déviat strukturlarinin vo milli ganunlarin fargli olmas: fakti bu
prosesin miilki aviasiyada hoyata kegirilmasine miixtalif sokilda tosir gostarir: bozi olkalarda bu program
digarlarina nisboton daha siiratls totbiq edilir [3].

Rusiya alimlarindon N.V.Sirogenko, K.V.Marinceva vo M.Qurieva 6z elmi islorinds va magalalorinds
e- Freight standartinin totbiqi ilo bagli yaranan problemlemloari aragdirmis va belo naticoya galmislar Ki, onun
totbiq edilmasi bu sahoadoki xarclor ilds 5 milyard dollara yaxin azaldacaq, yiiklorin qeydiyyatt vo daginmasi
ilo bagli digor prosedurlara sarf edilon vaxt taxminan 10 dagigadon ¢ox olmayacaq, sonadlorin dagig vo
diizgiin olmas tortib edilmasi, hamginin soffavliq tam sokildo tomin edilocok. Qeyd edilanlardan slave, bu
standartin tatbiq edilmasi tokca aviasirkatlor ti¢iin deyil, eyni zamanda logistika sahasinda foaliyyat gostoran
Vo istirak edon biitiin toroflor {igiin alverisli olacaq. Diinyan1 aviasiya sohasinde aparict dovlotlorinin KIV vo
diger motbu organlarinda e-Freight standartina dair coxlu sayda materiallar dors edilmisdir. Isgiizar Aviasiya
Portali olan “Avianaqliyyat icmali” (‘“ABuarpancrnoptaoe 06o3penune”) jurnalinda da buna dair moqalolor
dorc olunmusdur. Buna misal olaraq Rusiya Federasiyast Nogliyyat Nazirinin miiavini, “Miilki Aviasiya
Innovasiya Morkozi’nin prezidenti R.F.Djurayeva vo “AirBridgeCargo” aviasirkotinin icragi direktoru
T.V.Arslanovanin birgo dorc etdirdiklori “e-Freight standartinin totbiqi” adli moagalods bu proqramin
stiinliiklorindan, xiisusilo do iqtisadi cohotdon somorali olmasindan genis sokildo bohs edilmisdir. Yiik
aviadagimalar1 sahasinds “Vahid pancora” layihasinin togabbiiskar1 va koordinatoru mohz R.F.Djuraevadir.
[2].

Nogliyyat va rabito tizro dovlat komissiyasi ¢argivasindo Rusiyada e-Freight standartinin tatbigi ilo
bagli idaralorin, aviasirkot vo hava limanlarimin (pilot layihosinin istirak¢ilari) niimayondslorindon ibarat
Idaraloraras: is¢i qrup yaradilmis vo ona rohborlik Rusiya Federasiyanm Nogliyyat nazirinin miiavining
hovalo edilmisdir. Pilot layihonin reallasmasi mogsadi ilo yiik aviadagimalari iki qrupa boliinmiisdiir:
beynalxalq va daxili. Beynolxalq aviadagimalarda yiiklor iki kateqoriyaya bolinmiisdiir: adi va xiisusi (canl
heyvanlar, tohliikali yiiklor vo tez xarab olan yiiklor). Forgli ssenarilor iizro dagimanin miixtslif variantlari da
islonib hazirlanmigdir: tranzit, transfer (géyortodon goyartays, goyoartadon miivoqgsti saxlanma anbarlarina
(MSA), goyartodon gomriik nozarati zonasina), idxal va ixrac. Qiivvads olan ganunvericilik ¢argivasinda yiik
aviadagimalarmin rosmilosdirilmasi vo miisayiot olunmasi qaydalar1 miioyyon edilmis, IATA-nin t&vsiya vo
standartin totbiginin diinya tacriibasine uygun olaraq dasima prosesinin istirak¢ilar1 ilo dévlst organlar
arasinda elektron formada qarsiligh foaliyyat texnologiyasi islonib hazirlanmigdir. Qeyd edilonlordan olava
beynalxalq sanadlor va Rusiya Federasiyasinin qanunverici aktlari ¢ar¢ivasinds standartin texnologiyalarina
uygun hiiqugi—normativ aktlar paketi hazirlanmis vo miivafiq organlar torafindon legitimilik (qanuni qiivva)
gazanmisdir. Bu aktlara asagidakilar aiddir:

» Monreal Konvensiyasina (1999) qosulmag;

» R.F. Hava Macallasinin 105-ci maddasine dayisikliklarin edilmasi (elektron aviafaktura);

» R.F. Nogliyyat Nazirinin “Elektron yiik fakturasinin formasinin miiayyan edilmoasi haqqinda” amri;

» R.F. Vergi Macallasinin 165-ci maddosina doayisikliklorin edilmasi (molumat reyestrindo 0%-lik
ODV faiz daracasinin tosdiq edilmasi);

» R.F. Federal Vergi Xidmati torafindon molumat reyestrinin formasi haqqinda oamr;

» R.F. Nogliyyat Nazirinin 2007-ci il 25 iyul tarixli 104 némrali amrina doyisikliklarin edilmasi
(elektron tohliikasizlik bayannamasi);

» R.F. Federal Gomriik Xidmati torofindon gémriik smoliyyatlarinin va beynslxalq dasimalar hoyata
kegiran hava gomilarinin va onlarin dasidiglart amtaslorin gomriik rasmilssdirilmasinin hayata kegirilmasinin
miivaqgati qaydasinin tosdiq edilmasi haqqinda amr;

» “e-FOP Russia” layihosinin tosdigi (R.F.Noagliyyat Nazirinin 2010-cu il 29 yanvar tarixli 21
nomrali amrina dayisikliklarin edilmasi);

“Ohalinin sanitar-epidemioloji rifah1 haqqinda”, “Qida mohsullarinin keyfiyyati vo tohliikasizliyi
haqqinda” ganunlara, R.F. gabul etdiyi 500 némrali (29.06.2011), 501 némrali (29.11.2011) vo 502 némrali
(29.06.2011) gostnamolorina, Gomriik Birliyi Komissiyasinin 299 nomrali (28.05.2010), 317 nomrali
(18.06.2010) vo 318 nomrali (18.06.2010) Qorarlarma uygun buraxilis mentsgslorinds dévlst sanitar-
karantin, baytar vo karantin fitosanitar nazaroti qaydalarinin bir hissasine dayisikliklorin edilmasi [2].

e-Freight standartinin istirak¢ilar1 {iglin movcud texnologiyalara uygun informasiya sistemlori
islonib hazirlanmis va teston kegirilmisdir.

e-Freight standart1 iizro ilk test 2012-ci ildo Novosibirsk sshsrinin Tolmagovo beynslxalq hava
limaninda tranzit reyslor tizro “Aeroflot” aviasirkoti tarafindon kegirilmisdir. 2014-cii ilin sonuna kimi pilot
layihonin istirakg¢ilar1 imumilikde 435 test kegirmislor ki, bunlardan da 172-si “AirBridgeCargo”, 114-i
“Singapore Airlines”, 97-si “Aeroflot” vo 52-si Cargolux aviagirkatlori tarafindon yerins yetirilmisdir.
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Testlorin kegirilmasi dérd beynslxalq hava limaninda da Domodedovo (246 test), Seremetyevo (107),
Tolmagovo (60) vo Yemelyanovo (19) toskil edilmisdir.

Pilot layihosi c¢orgivasindo test reyslorinin yerino yetirilmasi {giin buraxilis montagolorinds,
aviagirkatlords vo hava limanlarinda Customs Gateway informasiya sistemi islonib hazirlanmis vo totbiq
edilmisdir. Bu sistemin asas funksiyasi yiikkdagsima zoncirinin istirak¢ilarinin informasiya sistemlarindan
Rusiya Federal Gomriik Xidmotinin Vahid avtomatlagdirilmis informasiya sistemino daxil olan malumatlarin
movcud formatda olmasimi tomin etmokdir. Problemin yaranmasina osas Sobob yiikdasima zoncirinin
istirak¢ilariin Rusiya Federal Gomriik Xidmati Vo basqa hakimiyyat organlarin istifads etdiklori XML
formatlarina uygun galmoyon miixtalif pesokar formatlar1 (Cargo IMP, Cargo XML va s.) tothiq etmaloridir
ki, bu da daima doyison pesokar formatlara uygunlasan, format-montiqi nozaroti tomin edon vo elektron
imzani olavs eds bilon informasiya-texnoloji sistems ehtiyac yaradir. Bu sistemin totbiqi yiikkdagima zanciri
istirak¢ilarinin elektron imzalarmin hiiqugi shamiyyatliliyini tomin etmok tiglin etibarli tigiincii torof
mexanizmindan istifado etmo imkan1 verir. Bu mexanizm ‘“Rostelekom”, “Deutsche Telekom”, “Lufthansa”
Vo “AirBridgeCargo” sirkatlorinin igtiraki ilo pilot layihasi ¢or¢ivasinds hayata kegirilir.

Customs Gateway informasiya sistemi yiikkdasima zoncirinin istirak¢ilarinin 40-dan ¢ox sanadinin
elektron formaya kegmosini tomin etmoklo yanasi Rusiya Federal Gomriik Xidmoti formatlar albomuna
uygun formaya gotirilmisdir.

Pilot layihasi ¢ar¢ivasinds daha bir miithiim mosalo do hall edilmisdir ki, bu da elektron sonadlordon
beynolxalq yiik aviadasimalarinda sifir doracali ©DV-nin tatbig edilmasidir, yoni kagiz formasinda olan va
gomriik organlart torafindan geydlor edilon nagliyyat sonadlari tartib edilmoyacak, bunun avazinds isa
dasimalar haqqinda elektron molumatlar reyestri totbiq edilocok. “Vahid pancara”nin tatbigi tokco Rusiya
Federasiyas: deyil, eyni zamanda Avrasiya Iqtisadi Birliyinin 6lkelori ii¢iin do aktualdir. Ali Avrasiya
igtisadi surasinin 2014-cii il 29 may tarixli 68 nomrali “Xarici iqtisadi faaliyyatin tonzimlonmasi sisteminda
“vahid pancora” mexanizminin inkisafinin osas istigamatlori haqqinda” qorarina osason xarici iqtisadi
foaliyyatin tonzimlonmosi sistemindo “Vahid poncers” mexanizminin inkisafimin osas istigamatlorinin
reallasmasi tigiin tadbirlor plani islonib hazirlanacaq va tizv 6lkalor 2020-ci ilo gadar onu hoyata kegirmoya
calisacaqlar [2].

Tiirkiyonin aviasiya iizro ali todris ocaqlarindan olan “Mustafa Kemal Universitesi”nin doktoru
Devrim Giin “Yik aviadagimalari bazar1 vo E-yiik standartinin totbigi” adli moagalesinds aviasirkatlorin bu
program sayssindo bazarda paylarim1 artirmaqla yanasi, xidmot prosedurlarinin sadolosdirilmasi vo
stiratlondirilmasi naticasinds slavs talobatin yaranmasi kimi faktorlari aragdirmigdir [1].

Bundan basqa “Tiirk Hava Kurumu Universitesi” dissertantlar1 “E- yiik standartinin sektordaki yeri vo
Tiirkiyados totbiginds yaranan maneolor” adli elmi islorinds e-Freight standartinin totbiq edilmosinds hansi
sartlorin movcud olmasini tohlil etmis vo bels naticays golmislor:

1. Elektron Gomriik Sisteminin olmasi.

2. Ekspeditor, aviasirkot Vo yeriistii xidmot girkotlori arasinda elektron kommunikasiyanin tomin
edilmosi.

3. Baglangic vo tayinat mantagslorinds ekspeditor vo yiikalan arasinda elektron kommunikasiyanin
tomin edilmoasi.

Tiirkiyads yiik sektorunun e-Freight standartina kegidi Gomriik va Ticarat Nazirliyinin zoruri
texnologiya infrastrukturuna vo bu istigamatds innovasiya layihalorina malik olmasini talob edir ki, bu da
masalonin halli ils bagli uygunsuzluglarin yaranmasi ehtimalin1 giindoma gatirir. Gomriik organlarinda bu
sahads bazi islahatlarin aparilmasina baxmayaraq, arzuolunan inkisaf istanilon saviyyads deyil, ¢iinki buna
miioyyan vaxt lazimdir. Aparic1 6lkalorin tacriibasi gostorir Ki, islahatlar yerino yetirildikden sonra e-
Freightin totbigins uygunlasma ¢ox qisa zaman alacag. E-Freight layihasinin hoyata kecirilmasi ilo birlikds
sektora olan inam artacaq ve xarclor azalacag.

Tiirkiyodo aviayiik dasimalarinin 70%-i Istanbul Atatiirk Hava limanindan toskil edilir. e-Freight
layihosinin 6lkonin on boyiik hava limaninda totbiq edilmasi boyiik masuliyyst tolob edir vo mohz bu
sababdan hazirliq islari yiiksok saviyyados hayata kegirilmalidir [1].

E-Freight standartt TATA-nin tovsiyasi osasinda yiik aviadagimalarimin inkisaf etdiyi Olkolordo
yiiklarin hava nagliyyati ilo daginmasi vo miisayiat edilmasinin rosmilasdirilmasinds totbig edilon beynslxalq
kagizsiz sonadlosdirmo standartidir. Bunu da rohbor tutaraq IATA hor ilin yekununda standarta kegidin
vaziyyati barado statistik gostaricilor darc edir.

Aragdirma apardigim Tiirkiys Vo Rusiya Federasiyasimin hava limanlar arasinda ancaq Istanbul
Atatiirk Hava liman1 bu sahads diinya tizro 21-Ci corgads yer almaqdadir. Rusiya Federasiyasinin hava
limanlart sahs {izra diinyanin 100 hava limani cargasine daxil ola bilmamislor.
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Aviasirkatlor arasinda bu sahads Tiirk Hava Yollar1 12-ci, “Bosra-/Inenp” aviasirkotinin budaq sirkati
olan “AirBridgeCargo” iso 40-c1 yerda Qararlasib [4].

Yuxarida geyd edilonlordan belo naticoys galmoak olar ki, bu programin totbiq edilmasi tigiin ilk vo
osas moasalo 6lkadaki elektron sanadlogms vo imza haqqinda qanunverici aktlar diinya standartlarina uygun
olmali, milli logistika sistemindoki sobokalorin foaliyyat strategiyalar1 miasir toloblora cavab vermoli va
soffavligin tomin edilmosi ilo bagl todbirlor yiiksok Saviyyads toskil edilmolidir. Bunun {igiin dagimada
istirak edon sirkatlorin struturu va informasiya sistemlari tatbiq edilon programin taloblarine uygun olmalidir.
Digor ¢otinlikloro dasimada orazilorindon istifado edilon &lkolorin ganunlarinda, xiisuson goémriik
sistemlorindoki  forglilik, vahid texniki standartlarin olmamasi, informasiyalarm maxfiliyinin vo
gorunmasinin tomin edilmasi, bazi dlkolords elektron imza haqqinda qanunun olmamasi vo nshayst bu
programin baha olmas1 amillorini aid etmak olar [3].

9dabiyyat

1. www.researchgate.net/publication/314316985

2. www.eurasiancommission.org/ru/act/tam_sotr/SiteAssets/2-4
3. www.iata.org

4. e-awb-monthly-report-r17.pdf

E-Freight standard application impact on the development of cargo air transportations
Chobanova G.J.

E- Freight standard - is a modern logistics program that provides direct delivery of freight from
shipper to cargo. The program envisages the organization of transportations on multimodal schemes and
timely delivery of cargo, safety, as well as performance of responsibilities by the single body. The e-Freight
standard is an innovative project recommended by IATA and envisages the organization of electronic
documentation of freight traffic. Documentation for shipping is 20% at the end of 2013, 30% in 2014, 50%
in 2015, and 70% in 2017. By the end of 2020, all subjects in this field should provide e-Freight certification.
The fact that state structures and national laws differ differs considerably on the implementation of this
process in civilian aviation: in some countries this application is faster than others.

Davlatin maliyys idaraciliyinda optimallagdiriima prosesinin aktual vaziyyati

Mirzayev F.M.
Milli Aviasiya Akademiyast
stosir@mail.ru

Miiasir igtisadi durum dévlet idaragiliyinin miithiim torkib elementi kimi ¢ix1s edon maliyys aparatina
yenidon baxilmasini vo onun strukturunun optimallagdirilmasini talob edir. Beynolxalq igtisadi voziyyatin
hazirki geyri-stabil durumu, xiisusilo karbohidrogen ehtiyyatlar1 bazarinda qiymatinin geyri-sabitliyi boyiik
hocmda xam neft ixracatgisi olan 6lkomiza tasirsiz Gtiigmiir. Belo bir durum 6lkomizdo dovlat biidcasinin va
biitovliikde dovlat Xarclorinin optimallasdirilmas: aktuallagdiran on baslica amillor sirasindadir. Belo bir
optimallagdirmanin miihiim istigamati Kimi maliyys idaragiliyindo hoyata kecirilocok tokmillosdirilma
proseslarini geyd etmok miimkiindiir.

Bu tadbirlor sirasinda bir sira dovlet organlarinin o ciimlodon dovlstin maliyys aparatinin strukturunun
optimallasdirilmasi vo idara edilmasinin tokmillogdirilmasi ilo bagh olave todbirlor haqqinda Azarbaycan
Respublikasi Prezidentinin 17.01.2019 tarixli Formani1 mithiim shamiyyat kasb edir.

Bu formana vacib mogamlarindan biri kimi Azorbaycan Respublikasi Maliyys Nazirliyinin Dovlot
Borcunun Idars Edilmasi Agentliyi logv edilmasi Vo onun funksiyalari Nazirliyin Aparatina verilmasini geyd
etmok olar. Belo bir doyisiklik bir torofdon biidco vesaitlorino gonast etmoys, digar torafdon iso dovlot
borcunun idars edilmasinin ¢evikliyini vo Somaraliliyini artirmis olacaq.

Digor bir dayisiklik Azorbaycan Respublikasi Maliyys Nazirliyinin Dovlat Xozinadarliq Agentliyinin
osasinda Azorbaycan Respublikasinin Maliyys Nazirliyi yaninda Dovlat Xozinadarliq Agentliyi yaradilsi ilo
olagodardir. Bu doyigikliyin baglica moqsadi biidco vasaitlorinin  sofarbar  olunmasi prosesinin
optimallasdirilmasi naticasinds biidca vasaitlorinin xarclanmasinin somarsliliyin artirilmasidir.
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Maliyys sektorunda digor bir yenilik Azorbaycan Respublikasi Maliyya Nazirliyinin Qiymotli Metallar
vo Qiymoatli Daglara Nozarat Dovlst Xidmoti logv edilmasi ilo slagadardir. Belo ki, bu xidmatin hazirda
funksiyalarinin bilavasito Maliyys nazirliyinin markozi aparati vasitasilo yerino yetirilmosi faktiki olaraq
onun movcudlugunu geyri-aktual etmisdir. Naticoda Xidmatin lagvi bu sahada d6vlarin maliyys nozaratinin
Samaraliyini artirmis olacag.

9dabiyyat
1. www. president.az

Current situation in process of optimization of the state financial management
Mirzayev F.M.
Current economic situation requires revision of the financial apparatus, which are the important element of
public administration, and its structure optimization. As an important aspect of such optimization, it is
possible to mention of the improvements in financial management.

Perspective of feedback application in airlines

Agayev N.F.

- National Aviation Academy
“ ‘ n_aghayev@hotmail.com

Plainly speaking feedback is customer’s review on product, it’s widely used for digital products. As
we know not everyone has time to search for certain product’s website and write a review, so mostly
feedback forms are sent to customer’s email and they consist of a few questions. This helps a lot since with
just few clicks customer can give worth a couple of pages of writing. Of course one of the most important
functions of feedback is to get suggestions and see through the eyes of customer. In every kind of bussiness,
customer satisfication is one of the most important factors. In aviation we can get feedback on various topics
ranging from air crafts all the way up to the service qualification.

There are various questions used in Feedback forms. First of all we have to learn if the flight was
pleasant and comfortable? Will customer fly with our airlines again if he/she gets a chance? Would customer
recommend our airlines to his/her relative and friends? These kinds of questions help calculate the Net
Promoter score which is a well known framework that helps to determine the health of the business. Also, it
is good to add in 1 or 2 empty fields for suggestions at the end.

As we all know airway companies mostly sell seats to agents and agents add their own pricing and sell
tickets directly to customers for “Selling rates”. This complicates feedback forms as airlines don’t directly
have access to passengers and their emails, but they could work with agents to share this information or
obtain similar information through mileage programs.

Airway companies could offer special discounts up to 5% off the next flight within 6 months for just
filling the feedback form. Further discounts of up to 10% off could be offered to passengers who provide
particularly useful feedback. A similar kind of incentive system could devised by awarding miles instead of
discounts.

This may seem as too much, not enough to some people, others would simply wonder why all the
hassle?

To answer in order let’s start from people who think it’s too much — on average airway companies
earn up a lot of income from every passenger’s ticket. They may lose some income per passenger, but they
will be able to sustain and by applying all the useful suggestions they will eventually get more customers.

For those people who think it’s too little — feedback form takes anywhere from 30 seconds to 3
minutes to fill. These 3 minutes may save you up 5-10% off the next flight, so basically you get best deal for
your buck.

Customer satisfaction is the most important thing in every bussiness. Every passenger is important and
basically irreplaceable for airlines. Let’s say you buy bread from two stores. You like them both but in your
opinion they both could improve on the quantity/quality. Next time you visit the stores you give them both
similar suggestion. If one of the stores listens to your suggestion, improves on that and gives you a discount
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you will feel happy and even 100% satisfied with the product. Next time you need bread you won’t be left
with a choice and will go to the store that listens to you and considers your suggestions without hesitation.

While creating Feedback form itself isn’t difficult (any person can create one even in word), creating a
web page to illustrate it and sending it out via emails to various customers is very time consuming. There are
quite a few specialised companies that already do this like “Mailchimp” and “Unisender”. These 2
companies are leading their field, “Mailchimp” being one of top companies in Europe and “Unisender” being
very well-known in Russia. Most of top companies like “Amazon”, “Nike” and some airway companies
outsource this function to these specialised companies. Quite a few studies show that the higher customer
satisfaction, the more successful company becomes. This is exactly why the application of feedback to
airway companies would be a big improvement both to customers and airlines.
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IlepcnekTUBBI IPMMeEHEHHUsI 00PATHOI CBSA3M B ABHAKOMIIAHUSIX
Azaee H.®.

B 11060M OM3Hece yIOBICTBOPEHHE MOTPEOHOCTEH KIIMEHTOB SIBJISICTCSI OJTHUM M3 HanOoJee BaXKHBIX
¢dakTopoB. OOparHasi CBsI3b - 3TO OT3bIB KJIHMEHTAa O MPOIYKTE, HIMPOKO HCIOIB3yeMbId I HU(PPOBBIX
npoaykToB. He y Bcex ecTh BpeMs UCKaTh ONPeICICHHbII MPOAYKT B HHTEPHETE U MHCATh OT3bIB, IO3TOMY B
OCHOBHOM (OpPMBI OOpaTHOM CBSI3M OTHPABISIOTCS Ha DIICKTPOHHYIO TOYTY KIMEHTa U COCTOST W3
HECKOJIKMX BOIPOCOB. DTO OYCHb IOMOTACT, TAK KaK BCEro0 3a HECKOJBbKO KIMKOB KJIMEHT MOXKET JaTh
OYCHb MHOTO MoJie3HOW WH(popMmaru. KoHeyHo, ofHA W3 BakHEHIMX (QyHKIMA 0OpaTHOW CBA3M - 3TO
MOJyYaTh MPEIJIOKEHUS W BHJICTh IJla3aMH KIMEHTA. B aBHalui Mbl MOXEM TOJYYHUTh OT3BIBBI Ha
pa3NMYHbIe TEMbI, HauWHas OT THUIMAa M KOMIAHOBKHM BO3IYIIHBIX CYJOB JO KBalU(HKanuu B cdepe
00CITy)KUBaHHUS KaK Ha 3eMJie, TaK U Ha OOpTY.

Azarbaycan Respublikas: arazisindan kec¢an beynalxalg nagliyyat dshlizlarindas
miiasir logistik markazlarin yaradilmasi istigamatlori

Riistamova A.E.
Milli Aviasiya Akademiyasi, Baki sahari
rustamova.ayten@gmail.com

Azorbaycan Respublikas1 miistoqillik gazandigdan sonra Prezident conab ITham Sliyevin rohbarliyi ilo
hoyata kegirilon igtisadi islahatlar Olkads bdyiik inkisafin tomalini goydu. Bu islahatlar sayasinds
iqtisadiyyatin biitiin sahalor kimi miasir nogliyyat sisteminin qurulmasi istigamatinds bdyiik naliyyatlor aldo
edildi. Bels ki, Azarbaycan noqgliyyati inkisafinin yeni marhalasina gadom qoyaraq iqtisadi infrastruktrunun
osas torkib hissasina ¢evrildi. Qeyd etmoliyom ki, respublikada miasir nogliyyatin biitiin sahalori
movcuddur. Bu nagliyyat sektoruna domir yolu, avtomobil, aviasiya, doniz vo boru-kemar nagliyyati
daxildir. Nogliyyat sisteminin inkisafi masalolori igtisadiyyatin iqtisadi artim fazasina kegmasine uygun
olaraq, dovlatin sosial-igtisadi prioritetlorinin hoyata kegirilmasi ilo bilavasits baglidir.

Son illordo Azorbaycanda nogliyyat sisteminin giiclondirilmasi vo dayanaqli inkisafi Sorg-Qarb,
Simal-Coanub nagliyyat dohlizlari tizra layihalorin hayata kegirilmasine tokan verdi vo shamiyyatini daha da
artirdi. Belo ki Azarbaycanin geosiyasi va geoiqtisadi mévgeyi Qarblo Sarg, Conubla Simal arasinda korpii
rolunu oynayir. Bu nogliyyat novleri 6lkanin daxili tolabatini 6demaklo barabor Azorbaycandan kegon
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beynalxalq nagliyyat dohlizlorinde (TRACECA) ugurla faaliyyat gosterir (1). Bunun miigabilinds 6lko
nogliyyatinda miiasir logistik metodlarin osasinda informasiya texnologiyalariin totbigini  ve
tokmillogdirilmoasini zoruri edir. Qeyd etmaliyom ki, TRACECA nogliyyat dohlizi tizro 2017-ci ilda
olkomizin orazisindon 16 mindon ¢ox yiik avtomobili ke¢misdir ki, bu da Gton ilin analoji dovri ilo
miiqayisode 1,5 dafo coxdur. Umumiyyatlo, bu sahads gériilmiis isler naticasinds 2017-ci il 6lko orazisindan
avtomobili nogliyyatt ilo 5,5 milyon ton yiikk dasginmusdir. Yiklorin 4,4 milyonu (80%) neft vo neft
mohsullarinmn, 1,1 milyonu iss (20%) geyri-neft mohsullarinin payma diisiir. Oton ilin analoji dovrii ilo
milqayisado neft vo neft mohsullarinin dasinmasinda 23%, qeyri-neft mohsullarinda iss 36% artima nail
olunmusdur. TRACECA noqliyyat dohlizi {izra son il arzinds yiik dasimalar1 faaliyystindon 420,4 milyon
manat, sornisin dagimalarindan iso 88,9 milyon manat galir alds edilmisdir.

"Simal-Conub” (INSTC) beynoalxalg nogliyyat dohlizi foaliyyato verildikdon sonra miixtalif nogliyyat
novlarinda domir yolu, avtomobil, su vo hava nagliyyati ilo hor il orta hesabla 15-20 milyon ton yiikiin
dasiacagi gozlonilir.

TRACECA nogliyyat dohlizi iizra yiik axiimin artirilmast {igiin son illar arzinds nogliyyat sektorunun
texniki tochizatinin yaxsilagdirilmas:1 sahosindo Azorbaycanda bir sira todbirlor goriilmiis, yeni
texnologiyalarin totbiqi, avtomobil magistrallarinin qurulmasi, korpiilorin barpasi va tikintisi, avtomobil
noqliyyati vasitalorinin alds edilmasi, avtovagzallarin tikilmasi islori goriilmisdiir (2).

Azarbaycan naqliyyatinda miiasir logistik moarkazlorin tatbigi nsinki informasiya texnologiyalarinin
tokmillosdirilmasini eyni zamanda, bu texnologiyalarin idaro etmo strategiyasindada ohomiyyatli
dayisikliklar edilmasini, nogliyyatin inkisafini vo miiasir yol infrastrukturunun yaradilmasina tokan verir.
Bels yanagma noaqliyyatin ragabato davamliligin artimina, elaca do biitiin sahalorinin iqgtisadi gostaricilarinin
yaxsilagsmasina yonsldilmisdir.

2004-cii ildon baslayaraq Azerbaycanin naqliyyat sektorunun inkisafina yonoaldilmis investisiyanin
hocmi 3,2 milyard manata barabor olmusdur. Homin investisiyanin 66,3 milyon manati domir yolu, 500
milyon manat1 hava, 150 milyon manati su, 45,6 milyon manati avtomobil nogliyyatinin inkisafina, 2,4
milyard manati iso avtomobil yollarinin yenidon qurulmasina yonaldilmisdir (3).

Bu innovasiya strategiyasi prinsipial olaraq bu sahads yeni baxislarin formalasmasini nozardo tutur.

Logistik morkoazinin yaradilmasi istonilon 6lko vo ya region iigiin onomlidir vo yiik dasimalari
sahasinds aparict olmaga imkan yaradir. Belo logistik morkozin yaradilmasi ilo nogliyyat miiassalorinin
miistorilora yiiksok saviyyads xidmat gostarilmasini tamin etmok olar. Bels bir layiha digar infrastrukturlar
ilo garsilight tesirini tomin eds bilacok avtomobil nogliyyati va logistik diiyiiniiniin yaradilmasini nozards
tutur. Yik axmimin optimallasdirmasi, istehlakginin rahatligi vo xarclorin minimuma endirilmasi, miixtalif
bazar istirak¢ilarimin arasinda miinasibatlorin inkisafi, hom¢inin malgéndaranlor iigiin olave xidmatlorin
olmasi bu layihanin {istiin cahatloridir.

Hal-hazirda Azarbaycan Respublikasi arazisindon keg¢an beynolxalq nagliyyat dahlizlorin yaxinliginda
bir ¢ox xidmatlorin olmamasi bu xatlords foaliyyat gostarin vo dohlizlordan istifads edon nogliyyat sirkoatlori
ticlin miiayyan problemlor yaradir. Yaradilacaq logistik markazin beynalxalg nogliyyat dohlizin yaxinliginda
yerlogsmasi olbatto ki, burada miixtalif Xidmatlor gostoran sirkatlorin saymin artmasina sobob olaraq yeni is
yerlorinin agilmasina imkan yaradacaq vo yaranan problemlorin aradan galxmasina sabab olacag.

Bununla slagadar olaraq logistik markazin olmasi va burada xidmatlarin tagkilinin tadgiqatt problemi
aktual olur, belo yanasma regionda miiasir logistik markoazlorin ragabsto davamliligini giymotlondirmays
icazo veracok.

Logistik morkazlorin rogabsts davamliligin aspektlorindon biri miistorilorin ehtiyaclarinin tamin
olunmasi tg¢iin yeni innovasiya metodlarinin tatbigi yolu ilo nogliyyatda yiik axininin tonzimlonmasi va
miirokkab proseslarinin vaxtinda sinxronlagdirmasi olacaq.

Istonilon biznes kimi, nogliyyat foaliyyati iqtisadi risklordon olava, atmosfer kimi tobii hadisolorlo
bagl risklora moruz qgalir. ilin fasillorine géra do avtomobil nagliyyatindan istifads doyisir vo biitiin yollar bu
doyisikliklarin 6hdasindon galmak iigiin eyni imkanlara malik deyil.

Avtomobil nagliyyati faaliyystinin iqtisadi effektivliyi onlardan daha ¢ox giindslik istifads etmayi
tolob edir. Burada avtodayanacaglari olmadigmna goro dasimalarin langimesi, c¢atdirmalarin togkilindo
ardicilligin pozulmasi vo s. daha ¢ox genis diapazon talob edon xidmati islarin kompleksins tutqunluguna
getirib ¢ixara bilar. Avtomobil naqliyyatinin bu iki problemini nece birlogdirmok olar?: keyfiyyatli, siiratli va
saxsi xidmat gbzlayan Sarnigin vo miistarinin biitiin bu xidmatlori tomin edoacok proseslorin togkili?

Azorbaycandan kegon beynalxalq nagliyyat dshlizlorinds avtomobil nogliyyati siiratli va effektiv
xidmati toklif etmok {iglin miimkiin olan hor sey edir vo 6z allarinds olan biitiin resurslardan istifads edir,
(internetlo sifaris, elektron qaima, onlayn-6denislor vo s.) Beynalxalg nogliyyat dohlizlorinds mistori va
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Sornisinlorin tizlosdiyi aci realligla barismaq (bir ¢ox nozarst montagssi, qiciglandiran hesablama
prosedurlari, névbalar ) ¢ox ¢atindir. Bu forgi azaltmaq ti¢iin avtomobil naqliyyat: sahasi hamiso cahd edir.

Masalon, diinyanin bir ¢ox dlkalorinds yiik bu giin RFID-texnologiyadan nisanlilar vasitasilo izlonilir
va dagmir. RFID (Radio Frequency IDentification, radio tezlik eynilasdirmasi) - bu obyektlorin avtomatik
eynilosdirmosi metodudur, hansinda ki, radiosignallar vasitasi ilo transponderda vo ya RFID-nisanlarda
oxunan v ya yazilan. malumatlar, saxlanilir . Bu sistem harokotin biitiin marhalslorinds 6z yiikii hagqinda
miistorini molumatlandirir, siiratlondirmays vo kontrol amoliyyatlarinin axinini yaxsilasdirmaga icazo Verir,
miistorini artiq prosedurlardan azad edir, homg¢inin siiratli vo etibarli xidmati tomin edir.

Avtomobil naqliyyatinin foaliyysti — etibarli vo ani informasiyanin yigimimin koordinasiyasinin
tominatina yonoldilmig foaliyyatdir. Olbotto bu miirokkab vo ¢atin informasiya sistemlari avtomobil
nagliyyati tiglin gox onamlidir. Bu naqgliyyat resurslarmin idara edilmasi, miixtalif texnika, tohliikasizlik va
omaliyyatlarin effektivliyi kimi strukturlardi. Informasiya sistemlori adekvat ehtiyaca cavab vermoli va eyni
zamanda idaro etmoli, qgarsilagdigi biitiin proseslors, foaliyyatin, yiiklonmoalorin vo axinlarin ndvlaring
adaptasiya olunmalidir.

Azorbaycandan kegon beynolxalg nogliyyat dohlizlori yaxinliginda miasir texnologiyalarla tochiz
olunmus logistik markazlorin yaradilmasi ilo névbati mosalalari hall etmak miimkiin olar:

— yiik dagima xidmatlorin hacmini artirmag;

— miasir tolablora cavab verana godar yiik ¢atdirilma miidstini azaltmaq

— yiik daginmalarin alava hacmini calb etmok vo daginmalarin doyorini azaltmag;

— miistorilora gostorilon xidmatlorin keyfiyyatini beynalxalq soviyyaya godor yiiksaltmak;

— hazirhq sistemini inkisaf etdirmok, gondarilmalor, miisayistlor vo miistariys yiiklarin verilmasini
tezlosdirmok;

— sorhadi kegan yiiklorin daxil olmasi haqqinda gomriik niimayandslorinin 6ncodon xabardarliginin
verilmo sistemini inkisaf etdirmok;

— yuk, nagliyyat vasitolorinin yiiklorin daginmasini, miivaqqoti xarclori azaltmag;

— bir naqgliyyat noviindon digar nagliyyat noviine yiik vahidlorinin 6tiirms vaxtini azaltmag;

— nogliyyat vo yiik vahidlorinin oldugu yeri nazaratinin avtomatlagdirmag;

— imkanlarin yoxlamalarini vo yiiklorin gondarilmo/¢atdirilmasinin miiddatlori avtomatlasdirmagq.

Beloliklo aparilan aragdirmalardan bels natica gixarmaq olar ki, Azarbaycanin avtomobil nogliyyatinin
inkisafi strateji shamiyyat kasb edarok 6lka arazisindan kegan beynalxalg dohlizlorls six baghdir. Beynoalxalq
nogliyyat dshlizlarinin yaxinliginda logistik markazlarin yerlogsmasi olbatto ki, avtomobil nagliyyatinin
inkisafina nail olmagqla barabar bu sahads boyiik galirin oldo edilmasini va yiiksak naticaya yiyalonmays
imkan yaradacag.
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Advantages of creating modern logistic centers in international transport traffic
in Azerbaijan Republic
Rustamova A.E..
Establishment of a logistics center in the international transport corridors is important for any country or
region, and it is a leader in cargo transportation. With the creation of such a logistics center, transport
companies can provide high quality service to their customers. Such a project envisages the creation of a
transport and logistics node that will be able to interact with other infrastructures. Optimization of product
flow, consumer convenience and minimization of expenses, development of relations between different
market participants, as well as additional services for consignors are the advantages of this project.
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Ragabatin kaskinlagsmasi kontekstinds aviasirkatin xarici niitmayandaliyinin
personalinin idara edilmasi

Nasirova L.N., Oliyev S.1.
Milli Aviasiya Akademiyast
nesirova97@mail.ru

Hava nogliyyati - 6lkeonin miirokkab organizminds 6ziinomaxsus gan-damar sisteminin funksiyasini
yerina yetiron an miihiim sahoalordon biridir. Azorbaycanin on boyiikk aviadasiyicisi «AZAL» QSC-dir.
Aviagirkstin imumi marsrut sobokasi 25 6lkanin 40 montagasini ohato edir. Aviasirkat 2018-ci ildo 1,89
milyon sornisin dagimigdir.

Miasir togkilatda oldugu kimi, «AZAL» QSC-nin do biindvrasini, siibhosiz ki, insanlar toskil edir,
¢linki miiassisanin soroncamindaki istonilon név resursdan somorsli istifadoni mohz onlar tomin edirlor.
Mahiyyat etibar1 ilo miiossisonin iqtisadi gostaricilorinin vo rogabato doziimliilik soviyyssini kadrlar
miioyyon edirlor. Istonilon miiasir miiossisonin osas mogsadi maksimum golir oldo etmokdir. Bazar
igtisadiyyati soraitinds foaliyyat gostordikca aydin olur ki, mohz savadli insanlar monfoat monbayi kimi ¢ixis
edirlor. Manfootin olds edilmasi prosesi bilavasito heyatin effektiv isi ilo alagadardir. Personalin miiassisa ilo
qarsiligh olagssinin qurulmasi somarali faaliyyatin asasini togkil edir ki, burada da vacib sort onun is yerino
Vo kollektivo adaptasiya olmasidir. Personalin idaro edilmosi probleminin adaptasiya baximindan tahlili,
omokdasin yeni sosial vo toskilati-igtisadi amok soraitinds todricon “iga Gyrosmosina” asaslanan qarsiligl
uygunlagma prosesi oldugunu gostorir. Yeni iso gobul edilmis personalin adaptasiya olma prosesi rotasiya
edilmis, basqa sozlo, toskilat daxilindo yerlori doyisdirilmis omokdaslardan forgli olur. Adaptasiyanin
effektivliyi zaman ils, daha dogrusu, yeni omokdasin togkilata monfost gatirmasi siirati ilo miiayyan olunur.

Bu proses «AZAL» QSC-nin xarici niimayoandaliklarinin faaliyystinds xiisusilo miithiim ohomiyyat
kasb edir. Aviasirkotin bagqa 6lkoya ezam edilmis amakdaslar1 yeni kollektiv, yeni hayat torzi, xarici dilin
totbigi, maisot soraiti, xarici dovlatin adat-onanalari vo s. kimi ¢oxsayli problemlarlo garsilasirlar. Ugurlu vo
somoarali faaliyyat tiglin omokdas is prosesinin biitiin geyri-miioyyonliklorindon miimkiin godor siiratlo ¢ixis
yolu tapmali, yeni kollektiv vo rohborliklo isgiizar miinasibotlor qurmalidir (agor séhbat niimayoandaliyin
rohbarindon gedirsa, o, 6z tabeliyindo olan amokdaslarla rasional isglizar miinasibotlorin formalagsmasini
tomin etmolidir). Olkonin madaniyyat ananalorini dyranmoak, taqdim olunmus moanzilds yasays {iciin rahat
sorait yaratmaq ve xarici dovlatdo hayata adaptasiya olma kimi digar “angsllori” do aradan galdirmaq talab
olunur. Adston xarici niimayandsliys ezamiyys miiddoti 2 il olur, lakin oksor hallarda gostarilon vaxt 5 ila
godoar uzadilir. Bu, kifayat gqodor uzun miiddstdir vo niimayands bu vaxt orzinds yerli dili yaxsi basa diigo
bilir, yasadig1 6lkanin adst va ananalari ils kifayat qodor yaxindan tanis olur.

Numayandanin, istehsal-igtisadi sistemin xiisusiyyatlori va togkilatdaki sosial miinasibatlorlo miiayyan
olunan adaptasiyasi bir ne¢o néve Vo ya marhaloys boliine bilor. Bunlar agagidaki sakil 1-do gostarilonlordir:

‘l Pesokar ‘ — pesanin mazmunu va xarakteri
) tagkilatin saviyyasi va amak saraiti
{ Psixofiziolop ’: - ~a amakhagqinn mablagi
—— N\
e S W kollektivda garsiligl miinasibat normalar:
‘ Sosial-psixoloji ‘ N\
- - \» miisssisanin tagkilati strukturu
e ‘ - e . -
e 2MAVIn tagkili sistemi
‘ Taskilati-inzibati ‘ — Vi 19§
—— T kollektivin professional strukturu
‘. Iqtisadi ‘4> istehsalat va texnolaji intizanun vaziyvati
) N is verinin hazirliq savivyssi
‘ Sanitar-gigiyenik '
L I amak qavdalart

Sokil 1. Istehsalat adaptasiyasinin néviari Vo ona tasir gostaran amillor

Omokdasin yeni is yerino uygunlagmasi prosesini istehsal adaptasiyasi soklinds nozordon kegirmok
olar, bu iso 6ziinds asagidakilar1 ehtiva edir:

- 155 -



®eBpanbckue ytenus — 2019, baky

- Pesokar, yoni isgiizar xiisusiyyatlora (pesokar bacariglar, alave biliklarin alds edilmasi va s.) tadrican
malik olmag;

- Psixofizioloji—yeni fiziki va psixofizioloji gorginliys, fizioloji soraito vo s. uygunlagmag;

- Sosial-psixoloji—eyni mogsadloro xidmot edon nisbaton yeni comiyyoto Oyrogsmok davranig
normalarina va yeni Kollektivda garsiliqli miinasibatlors uygunlagmagq;

- Toskilati—inzibati—-bolmonin strukturunda mévqge va statusa oyrogmok;

- Igtisadi— bdlmonin idars edilmasi vo igtisadi mexanizminin xiisusiyyatlorinin dork edilmasi;

- Sanitar-gigiyenik — is yerinin daxili nizam qaydalarina uygunlasma;

Personalin idaro edilmosi baximindan istehsalat adaptasiyasi xiisusi ohomiyyat kosb edir. Mahz bu
element on qisa miiddstdo yeni omokdasda tolob olunan amok mohsuldarligi vo keyfiyyati Saviyyasinin
formalagmasi probleminin halli alati kimi ¢ixis edir. Ancaq istehsaldankonar adaptasiya néviinii do diggatdon
qagirmaq olmaz va bu da asagidakilardan ibarat ola bilor:

- Moisot soraitino adaptasiya — yeni yasayis yerino uygunlagma, oziiniin vo ailo tizvlarinin zoruri
yasay1s ehtiyaclari ilo tomin olunmasi (masalan, ailo tizvlorinin iglo tomin olunma imkani, usaqlar ii¢iin usaq
baxg¢asinda vo ya moktobds yerin olmasi va S.);

- Kommunikativ adaptasiya — is yoldaslar1 ilo isdonkanar vaxtlarda iinsiyyat formalarina uygunlasma;

- Sosial geyri-istehsal adaptasiya — istirahot bazalarinin, poliklinikalarin, kitabxanalarin, idman-
madaniyyat tasisatlarinin mévcudlugu.

Adaptasiya novlarinin tohlilindan bels noticays galmak olar ki, bu proses “AZAL”QSC-nin xaricdoki
niimayandaliklorinin omokdaslar {igiin miixtolif vo ziddiyyatli xarater dasiyir vo bir ne¢o aspekto malikdir.
Misal igiin, is¢i is miihitino tam sokildo adaptasiya oluna, lakin 6z xidmoti 6hdoliklorini dogru yerina
yetirmays bilar; bazon iso amok faaliyystindo kifayst godor ugur aldo edor, ancaq yeni sosial soraito
uygunlagmaya bilar.

Adaptasiya aspektlori arasinda movcud olan fargloro baxmayaraq onlarin hor biri daimi olaraq
qarsiligh olagadadirlor, buna gora do idaraetma qarsiligh tasirin stiratliliyi vo ugurlu adaptasiyani tamin edan
vahid alatlor dostinin olmasini tolob edir.

Numyandaliklorin amokdaglar1 arasinda aparilan sorgu vo todgiqatlar asagidaki problemlori miioyyan
etmoys imkan vermisdir.

Birincisi ezam olunmus amokdaslarin qarsilasdiglart ilk problem yeni kollektive vo is soraitine
uygunlagma ilo baghdir. Bir ¢ox hallarda bu amillors ugurlu adaptasiya olmanin sababi rohbarliyin is prosesi
ilo amokdasi yaxindan tanig etmak vo onun Kollektiva togqdim edilmosidir. Yeni omokdasin iso baslamasinin
baslangic dovrii orzinds (bir aya godor, ayri-ayr1 hallarda daha ¢ox) rohbarlik onu digget morkazinda
saxlamagqla yanasi is prosesina nazarat etmolidir.

Tkinci problem omokdasin foaliyyat Slkesino goldikdon sonra meydana cixir. «AZAL» aviasirkoti
torafindon gobul olunmus normalara uygun olaraq ezam olunmus is¢iyo ailo tizvlorinin sayma uygun olaraq
moaisot agyalar1 va zaruri inventarla tachiz olunmus moanzil verilir. Manzil hom yerli sakinlarin maskunlagdigi
evdon, ham ds yalniz «AZALy aviasirkatinin omokdaslarinin maskunlasdigi evdon verila bilar.

Umumiyyatlo, geyd etmok lazimdir ki, rahat vo yiiksok saviyyali yasayisin tomin edilmasi iiciin
iscilara nisbaton boyiik yasayis sahasi olan menzillar vermak lazimdir.

Ugiincii problem sosial madaniyyot torkibli maddi vo monavi amillarle, hor seydon avval, «<AZAL»
aviasirkatinin niimayandasliyinin yerlosdiyi 6lkonin yerli sakinlorinin madoni miihitinin xisusiyyatlori ilo
sortlonir. Burada, har seydon avval, mentalitet, daha dogrusu, dayaniqli va bir ¢ox nasillarin ananasinin tasiri
altinda formalasmis milli xiisusiyyatlor, habelo insanin bu vo ya digor situasiyadaki voziyyatini miioyyan
edon davranig normalar1 nazards tutulur.

Dordiincii problem 6lkanin iglim soraitine uygunlagsma ils slagoedardir vo asas etibari ilo ezam olunan
olkanin igliminin Azorbaycaninkindan forqli oldugu zaman meydana ¢ixir. Bu, birinci doracsli olmasa da
kifayot godor miihiim problemdir, ¢iinki oamokdasin isinin keyfiyysti miioyyan monada iglim soraitine
uygunlasmaqdan asilidir.

Besinci problem 6lkonin dilinin &yranilmasi va totbigi ilo slagedardir. Unsiyyot zamam xarici dilin
(cox vaxt ingilis dilinin) totbigi ilo bagl ¢atinliklor praktiki olaraq istisnaliq toskil edir, ¢linki biitiin ezam
olunan is¢ilor, he¢ olmazsa, bir xarici dili yaxst saviyyads bilirlor. Ancaq ezam dovriiniin ilkin vaxtarinda
yerli ohali ilo tinsiyyat zamani tez-tez miioyyoan problemlor yaranir, hotta ibtidai maisat ifadslorinin yadda
saxlanmasi va istifado edilmasi {i¢iin zaman va tacriiba tolob olunur.

Altinci problem faaliyyatin ilk giinlorindon ortaya ¢ixir, bu problem moisat xarakterlidir. Xarici 6lkaya
golmis insanin qarsisina, normal keyfiyyatdo vo giymotdo mohsullarin slds edilmasi iigiin magazalarin
tapilmasindan tutmus, yol horokoti qaydalarina qoadar problemlor ¢ixir. Zaman kegdikco Vo is yoldaslari ilo
tinsiyyot saxladiqca is¢i 6lkanin xiisusiyyatlorini 6yronmoya Vo 6ziinii daha rahat hiss etmoays baslayir.
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Qeyd edilon problemlor xarici niimayandsliklorin  omokdaslarinin is miihitine adaptasiyasinin
coxsoviyyaliliyini gostarir. Aparilmis todgiqatlar «AZALy» aviasirkatinin xarici niimayandoaliklarindaki
personalin adaptasiya prosesina tosir gostoron obyektiv vo subyektiv amillori agkar etmoyo imkan vermigdir

Cadval. Xarici niimayandalik amakdaglarimin adaptasiya edilmasina tasir edan faktorlar:

Obyektiv faktorlar Subyektiv faktorlar
Kollektivdoki iggiizar miinasibatlor Xarici dillari bilmok saviyyssi
Rahbarliyin idarsetms torzi Unsiyyot Vo olags yaratmag gabiliyyoti
Xarici niimayandaliklorin korporativ madaniyyati Iglim doyisikliyino fordi doziimliiliik
Personalin amak faaliyystinin motivasiyasi Pegokar bacariq
Xarici ntimayandsliyin digear xarici togkilatlar ilo (sofirlik | Yeni yasayis yerino tez uygunlagsmaq tgiin fordi
Vo konsulluq) is birliyi gabiliyyot
Personalin evls tomin edilmasi sortlori Alils {izvlarinin say1

Yuxarida qgeyd edilonlor miioyyon dorocodo «AZALy aviagirkatinin omokdaslarinin adaptasiya
prosesindon kegmosina tosir gostarir. Hor bir omakdas tigin bu faktorlarin shomiyyatlilik daracasina gora
ranglara boliinmasi xarici niimayandsliklordo adaptasiyanin idara edilmasi prosesini asanlasdiracaq.
Adaptasiyanin idars edilmasi — prosesin 6ziinii vo miiddatini miiayyan edan amillora aktiv tasir gostarilmasi,
homg¢inin xosagalmaz naticalorin bas vermasinin qarsisinin alinmasidir. Adaptasiyanin idara edilmosinin
effektivlik kriteriyast amokdaslarin yeni is yerindo foaliyyatlorinin siiratlo yiiksok Saviyyays ¢atdirilmasi vo
kollektivda qarsiligli miinasibatlor sistemino daxil olmasidir. Heyotin idaro edilmasi xidmoti toskilatin
“xarclor” bolmasing, yani miistagil olaragq moanfoot goatirmoyan kateqoriyasina aid edilir va itirilon vosait
toskilatda biznes proseslorinin optimallagdirilmasi hesabina xarclorin minimumlasdirilmasi vasitasilo tamin
edilir. Biznes-proseslordon biri heyatin idaro edilmasi xidmotinin optimallagdirilmasin1 yeni isa qobul
olunmus amokdasin an qisa miiddatds is tiglin soforbar edilmasidir. Natico etibari ilo, yeni iso gotlrilmiis
omokdasgin iso adaptasiyas: baximindan asagidaki faaliyyatlori hoyata kegirmok talob olunur:

- Qabul olunan amokdasin islo bagli gézlantilarini tohlil etmok (s6hbat asasinda miiayyan etmok: iso
daxil olma motivlori, bu miiassisa va ya bolmas ilo bagli gézlontilori, misal iigiin karyera artimi, bagqa pesonin
monimsanilmasi vs S.);

- Yeni omokdasin kollektive daxil olmasini nazarstdo saxlamaq (adaptasiya prosesinin sosial vo
toskilati toroflori);

- Dovri gortiglar zamani va ya qiyabi olaraq adaptasiya prosesinin gedisatin1 nazaroatdo saxlamag;

- Yeni omokdaslarin adaptasiya prosesinin gedisatt haqqinda materiallart imumilogdirmak, bu
molumatlarla rohbari tanis etmok.

Adaptasiya heyatin idaro edilmosinin universal funksiyasi kimi ¢ixis edir, belo ki, o, onun biitiin
funksiyalarina riayat edir vo reformasiyalar naticasinds doyison daxili vo xarici miihitde adekvat totbigini
tomin edir. «AZAL» aviagirkotinin xarici Olkalordoki niimayondsliklorinds omokdaslarin adaptasiya
gabiliyyati no godar asagidirsa, onlarin foaliyyat effektivliyi do bir 0 qodor asagidir, bu iso ana togkilatda
monfaat itkisine gotirib ¢ixaran asas sabablordandir.
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Personnel management of airline’s foreign representative office within the context of
intensification of competition
Nasirova L.N., Aliyev S.1.

When it comes to market economy, it is clear that educated people act as a source of profit. The
process of making a profit relates to the employee efficiency. Enterprise-employee communication is the
basis of effective collaboration and an important condition is employee’s adaptation to workplace and
collective. Effectiveness of adaptation determines by time with the rate of a new employee profitability.
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Azarbaycanda aviadasimalarn xiisusiyyatlari

Mammadova S.O.
Milli Aviasiya Akademiyast
sayad.mammadli@gmail.com

Comiyyatin inkisafina tosiredici amil kimi naqliyyati xiisusi geyd etmok zoruridir. Comiyyat inkisaf
etdikco noqliyyatda inkisaf etmokdodir. Bu sobabdon do nogliyyatin inkisafi vo onun daim olaraq
tokmillogmaosi bir ¢ox sahoalorin formalagsmasinda tokanverici amil kimi 6ziinli g6storir. Bu saholora istehsal
sahoalorini, mohsuldar qiivvalori misal gostars bilarik. Bu sahalordon basqa nagliyyat homginin diinya 6lkalori
arasindaki iqtisadi miinasibatlorin inkisaf etdirilmosinds miihiim rol oynayir. Eyni zamanda bu inkisaf bazar
igtisadiyyat1 miinasibatlori soraitinds 6ztnii gostorir.

Biz bilirik ki, nagliyyat yiik vo Sornisin dasimasi ilo mosgul olur. Amma bundan slava onuda geyd
etmoaliyik ki, dasima ilo eyni zamanda noagliyyat kondlorin vo soharlorin amologalmasinds, mohsuldar
quivvalorin inkigafinda, shalinin moskunlagsmasinda vo basqa saholords aparici rola malikdir.

Azorbaycanda naqliyyatin bir sahasi olaraq hava nagliyyatinin inkisafina Azorbaycanin slverisli
cografi mokanda yerlogsmosinin tosiri ¢ox boyiikdiir. Belo ki, Azorbaycan hava yollar1 vasitosilo diinya
bazarina ¢ixmaq imkaninin miistagillik alds etdikdon sonra qazandi.

Hal hazirda Avropa, Amerika, Asiya vo Avstraliya gitalorinin 6lkalori ilo Azarbaycan hava nagliyyati
vasitasilo slagolori formalagmigdir.

Miilki aviasiyanin inkisaf etdirilmasinds onun iqtisadiyyatin1 bilan vo konkret olaraq texniki toskilati
Vo igtisadi moasalalorin tacriibado diizgiin hallina nail ola bilon mahsuldarligin yiiksalmasinin samaraliliyinin
miioyyonlosdirilmasine vo gonast rejiminin tomin olunmasina xidmot gostora bilon milli aviasiya
miitoxassislarine boyiik ehtiyyac duyulur.

Igtisadi bilik bu miitoxassislorin pesokar vozifolorinin yerino yetirilmosi iigiin deyil, eyni zamanda
igtisadi tofokkiiriin formalagsmasinda osas rol oynayir. Maddi istehsal sahasi kimi hava nogliyyatlarinin
xususiyyatlori struktur qurulusda vo idaroetmods onlarin oks olunmasi Gyranilir. Azorbaycanda geyri neft
sektorunun inkisaf etdirilmosinin osas prioritet istigamatlori kimi vahid nagliyyat sistemindo miilki
aviasiyanin faaliyyat ndvlorinin 6yranilmasi xalq tesarrufatinda aviasiyanin totbiqinin xarakteristikasina daha
cox diggat vermok lazimdir.

Miilki aviasiyada sornigin vo yiik dasimalarinin togkili bir torodon dovlstin igtisadi qidratini vo
inteqrasiyasini tomin edirsa, digar torafdon xidmaotin inkisaf saviyyasinin yiiksaldilmasi gostaricisi kimi ifads
olunur. “Azarbaycan Hava Yollar’” QSC-nin 6ziiniin texniki va Xidmat parkini genislondirmokls ozii oziinii
maliyyalogdiron dovlat qurumuna gevrilmisdir.

Asagidaki cadvaldo 2013-2017-ci illori ohato edon hava naqliyyati vasitosilo yiik vo Sornisin
dasimasinin statistikas1 verilmisdir (cadval 1).

Cadval 1. Azarbaycan Respublikasinmin hava nagliyyatinda dagimalar

2013 2014 2015 2016 2017
Sornigin daginmigdir, min sarnigin 1664 1788 1818 1980 2 359
— beynalxalq 1157 1236 1284 1432 1770
— yerli 507 552 534 548 589
Sarnigin dovriyyssi, milyon sornigin-km 2579 2918 3338 3549 5601
— beynalxalqg 2 286 2589 2 986 3185 5198
— yerli 293 329 352 364 403
Yiik dasinmisdir, min ton 126 125 129 160 173
— beynolxalq 124 123 127 158 171
— yerli 2 2 2 2 2
Yiik dovriyyssi, milyon ton-km 443 481 582 683 738
— beynolxalq 442 480 581 682 737
— yerli 1 1 1 1 1

Monba: Azarbaycan Respublikasit Dovlat Statistika Komitasinin rasmi malumatlari, 2018

Azaorbaycan Respublikasi Dovlot Statistika Komitasinin rosmi molumatlarina géroe 2013-2017-ci
illorda hava nagliyyati vasitasi ilo 10 min. yaxin sornisin dasinib. Ayri-ayri illor tizro bu gostorici miixtalif
olub. Belo ki, 2013—cii ildo dasinmis sorniginlorin say1 1,15 miln. nofor olub, 2014—ci ildo kegon illa
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miiqayisado 1,2 min. nafar (+0,8%) artmisdir, 2014—ii illo miiqayisada 2015—ci ildo 1,8 min. nofor artim
tempi miisahids olunmusdur (+0,47%), 2016 — c1 ilds Sarnisin dasima 1,9 mln. nafar toskil etmisdir vo kegan
illo miiqayisoda artim tempi 10,3 % togkil etmisdir, 2017-ci ildo 2,3 miIn. nofar daginmigdir vo kegon illo
miiqayisodo artim +17,8 % toskil etmisdir.

Yuxarida apardigimiz tohlil gostorir Ki, hava naqliyyati vasitasilo sornigin dasima dovriyyasi son bes il
arzinds stabil artim tempi miisahads olunur.

Hava nogliyyat1 ila yiik daginmalarin hacmi isa 2013-2017-ci illords 700 min tondan ¢ox togkil
etmisdir. Belo ki, 2013-cii ildo 126 min ton, 2014-ci ildo 125 min ton (-0,8%), 2015-ci ildo 129 min ton
(+1,75%), 2016-c1 ildo 160 min ton (+20,2%), 2017-ci ildo 173 min ton (+1,2%) yik dasmmisdir. Bu
ragamalardan goriindiiyii kimi son bes il arzinds hava nagliyyati ilo yiik dasima dovrii ildan ilo artir.

Hava nagliyyatinin dlkonin inkisafinda ¢ox miihiim rol oynamasinim osas olamatlorindon biri do
Azarbaycan Respublikasinda turizm sahasinin inkisafi ilo baglidir. Ciinki bu giin rasmi malumatlara asasen
2018-ci ildo 6lkomizos tli¢ min. artiq turist galib.

Mohz buna gora do turizm sahasinin davamli inkisaf etdirilmoasi 6lkonin gox prioritet sahalords sayilir
Vo bunun i¢iin bu sahose miixtlsif ganunlar, AR Prezintenin formanlari, 6lkamizin bu sahads beynslxalq
saziglora Vo konvensiyalara qosulmasi miithiim shomiyyat kasb edir:
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7. www.azal.gov.az — “Azorbaycan Hava Yollar1” QSC-nin rosmi sayti

Features of the organization of air transportation in Azerbaijan

Mamedova S.A.
Today transport is an important element in the development of society and the more it develops, the more
efficiently transport develops. For this reason, the development of transport and its continuous improvement
is the main link in the formation and development of many industries. As an example, you can show the
manufacturing industry and the productive forces. In addition to the development of these industries,
transport also plays an important role in the development of economic relations between countries, but at the
same time this development in a market economy makes itself felt.

q Nagliyyat logistikasi va hava nagliyyati sahasinda innovasiyah hallar
' b Siileymanov M. A.

! Milli Aviasiya Akademiyasi
‘ mehemmed_suleymanov05@mail.ru

Nogliyyat elmi bu faaliyyst sferasini maddi istehsalin ayica bir sferasi hesab edir. Amma onu digor
tosarriifat saholorindon do forglondiron miixtalif cohotlor do vardir. Maddi istehsal sferasina daxil olan
okingilik, hasilat, hamginin emal sanayesindan basqa, inkisafin ham sanatkarlig, ham manufaktura, ham do
masin marhalalorindon kegmis bir sahasi do nogliyyat sonayesidir.

Nogliyyat istehsal prosesinin davami kimi mohsullar1 istehsal olunduqglar1 yerlordon son toyinat
mantaqgalarine miivafiq olaraq ¢atdirmaqla mehsullarin dayarinin formalasmasinda da istirak edir. Bundan
olavo o mohsullarin istehsali prosesini do davam etdirir vo bunu todaviil prosesi ¢or¢ivasinds basa vurdurur.
Demaoli, naqliyyat, ham do comiyystin maddi - texniki bazasimin an mithiim torkib hissasi va ham ds on vacib
maddi istehsal sahalorindon biri kimi maddi xidmatlar gostarmokls do mosguldur.

Bununla bels naqgliyyat 6z xiisusiyyatlori ilo diger maddi istehsal sahalorindon do forglonir. Ovvala,
noqliyyatdan istifade prosesi zamani yeni mshsul yaranmir, naqletms prosesi zamani mohsulun xasso va
formasinda da heg bir doyisiklik (adi seraitds) bas vermir.
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Material axmlarinin 6z ilkin yaranma manbayindan istehlak olundugu yerlarina qadar horakoati zamani
olan logistik amaliyyatlarin boyiik bir hissasi miixtalif naqliyyat ndvlarinin orada istiraki ilo hoyata kegirilir.
Bu baximdan da noqgliyyat logistikanin bu funksional sahslari arasinda slagolondirici rola malikdir. Noqgliyyat
logistikas1 sahasinds iso bu demokdir ki, iqtisadi tofokkiire sahiblonmok, 6zlorinin foaliyyot strategiyalarim
da mohz bu istigamotds qurmaq, hamgcinin, logistik sistemlorin istiinliiklorinden da praktiki baximdan
bohralonmok hom ixtisaslasmis naqliyyat miiessisalori, ham do departamentloari tigiin olduqca ¢atindir. Obatts
ki, bu da naqliyyat miiassisolorinin tesarriifat foaliyystinds do neqativ hallar yaradir, bels ki, yiik vahidlorinin
dasimmmasi iiciin hom c¢evik naqliyyat parkinin olmasini, hom istehlak¢1 sifarislorinin vaxtinda qobul
edilmasini, hom ds onun dolgun 6danilmasi sababils isgiizar soylarin gosterilmasini do talab edir.

Beloliklo, firmalarin logistik menecerlori torafindon material resurslarinin naqli prosesinin idarasi bir
sira marhalslorden ibarstdir:

e noqletms metodlar1 yaxud iisullarinin se¢ilmasi;

e naqliyyat novlarinin secilmasi;

e noqliyyat vasitasinin se¢ilmosi;

e noqletmo tizra hom logistik torafdaslarin, hom do yiikdasiyanlarin se¢ilmosi;

e noqgletmo prosesini xarakterizo edon biitiin parametrlorin optimallagdiriimasi.

Logistik yiik vahidlorinin dasinmasinda da istifado edilon noqgliyyat vasitolori bir ¢ox slamotlora:
tayinati, novlori, ohato dairasi vo miqyasina gors qruplasdirilir.

Nogliyyat novlerinin do hor biri 6ziiniin hom yaranma vo inkisaf tarixi, hom do logistik yiik
vahidlorinin daginmasi {igiin texnologiyaya malikdir. Bu moaqalads naqgliyyatin bir névii kimi hava naqliyyati
arasdirilmigdir.

Bu naqliyyat novii ilo demok olar ki, miixtalif tasarriifat subyektlorine aid olan yiikler, hamg¢inin
sornigin baratlar1, pogt yazismalart da gondorilir. Son dovrlorde hom sornigin, hom do yiikk qaldirma
qabiliyysti daha da yliksok olan hava gomilorindon istor istehlak mallari, istorsa do kond tesorriifati
mohsullarinin daginmasinda daha intensiv istifads olunur.

Hava naqliyyatinin asas mogsadi mohz sornigin dagimalarin reallagdirilmasindan ibaratdir. Yiiklorin
dasimmasi isa bu naqliyyat novii iizrs olave is hesab olunur.

Beynolxalq hava mokaninda da yilikdagimalar hayata kegiron reyslor iizro codvollorin vo horakat
marsrutlarinin da miioyyanlasdirilmasi istirak¢1 dlkalarin 6zlari tarafindon yerina yetirilir. Yerins yetirilon bu
dasimalara gore ise tariflor daha ¢cox Beynolxalq Hava Nogliyyati Assosiasiyasit (IATA) torafindon toyin
olunur. Assosiasiyaya tizv olmus hava naqliyyati sirkatlori do onlar ii¢iin miioyyanlosdirlimis cadvallara
uygun miintazom foaliyyat gostarirlor.

Hava naqliyyat1 da basqa noqliyyat ndvlori kimi bozi istiinliiklors vo catismazliglara malikdir. Bu
noqgliyyat noviinds yiiklorin tez catdirilmasi, homginin naqletmonin etibarlilig: {istiinliik hesab olunsa da,
dasimalarin maya doyerinin ¢ox olmasi vo yiiklorin istonilon montogays c¢atdirilmasi imkanlarinin
moahdudlugu iss onun g¢atigmayan cohatlori sirasina aid ola bilar. Hava naqgliyyati novii yegana naqliyyat
novidiir ki, burada yiiklorin dasinmasina ¢okilon xarclor avtomobil nogliyyati ilo miiqayise edilonds 2-3 dofa
baha baga galir.

Hazirki iqgtisadi soraitde naqliyyat xidmatlori sadaco moahsullarin istehsalgilardan istehlakgilara lazimi
komiyystdo vo vaxtda catdirilmasini deyil, eyni zamanda hom miioyyan sayda ekspeditor, informasiya,
transsaksiyon va basqa bir sira amsliyyatlarin yerino yetirilmasini, ham yiiklorin emali iizra ds xidmatlorin
gostarilmasini, hom doa siorta amoliyyatlarinin aparilmasi homginin yiiklorin naql edilmosi zaman1 miihafizo
edilmoasini do nozordo tutur.

Mohsullarin bolisdiiriilmesi prosesin zamani istirak¢1 nogliyyat miisssisalori vo firmalari bu prosesa
¢okilon vaxtin mimimuma endirilmasini vo servis Xidmatinin soviyyasinin maksimum saviyyayo
yiiksaldilmasini 6zlorine strateji moqsad segirlor. Bu isa istehlakgilara oananavi hesab edilmoyan nagliyyat
xidmatini gostormak moqsadilo onlar1 gabaqlamaq yaxud da onlara toraf getmok demokdir. Bu ciir hal
konkret olaraq ham kommunikasiya vo ham ds informasiya texnologiyalar1 sahasinda do yeni nailiyyatlorin
daha genis miqyasda istifado edilmosinds tazahiir edir. Elo bu sababdan bazar iqtisadiyyati soraitinde hazirki
logistik sistemlorin bu toloblari naqliyyat miiossisalarinin daha yeni strategiyalarini hazirlanmasi va totbiqi
masalasini aktual edir.

Nagliyyat miiassisasinin innovasiya strategiyasinin demak olar ki, an baslica magsadi ragabstodavamli
olan dasimalar xidmoti gostornakdir. Bu miiasSisasinin strateji plani, maSalon, golocak perspektivds
dagimalarin daha konkret ragomo catdirilmasini da nozords tuta bilor. Olbotto bu masalo iso goxsaxali
kompleks masaladir vo bir nego konkret problemin hollini garsiya qoyur: yeni nagliyyat texnikasinin igo
daxil olunmasini; yeni texniki xidmat, ham do yeni xidmot vasitolorinin istifads edilmasi; sarnisinlora daha
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yeni nov xidmeotlorin toklif olunmasi vo s. Bu problemlar iso har bir foaliyyst istigametinin biitiin
parametrlori, mévcud vaziyyati va . nazars alinaraq daha da konkretlasdirilmalidir.

Movecud durum uygun olaraq noqgliyyat xidmoti sahasi {izro strategiyanin islonib hazirlanmasi va
naqliyyat noviiniin her birinin yerino yetirdiyi islorin iqtisadi cohotdon somarsliliyini miioyysnlosdirmak
magsadile yiik vahidlorini ilkin manbadon onlarin son toyinat yerlorino godor dasinmasini hayata keciron
naqliyyat névlarinin har birinin spesifik xiisusiyyatlorina do xiisusi diqqet edilmalidir.

Belaliklo, nagliyyatin logistikada rolu sadoce iimumlogistik xarclor daxilinds noqliyyat xorclorinin
xtisusi ¢okisinin daha yiiksok olmasi ils deyil, daha cox logistikanin bu alt sistemindon istifads olunmadan
beynolxalq oamok bolgiisliniin moévcudlugu soraitindoe material axinlarinin horakatinin togkilinin qeyri -
mimkiinliiyti ilo miioyyan edilir. Tosadiifi deyil ki, moahz oksor gorb noqliyyat - ekspedisiya firmalar1 da
0zlorini logistik firmalar adlandirilar.

Demoak olar ki, logistik yiik vahidlerinin dasinmasi faaliyysti izra naqliyyatin rolu ¢ox boytikdiir.
Buna goro do agar xarakterli logistik aktivliyo daxil edilon mosololorin ohato dairasi do nogliyyat
logistikasinin dyronilmasi masalasini daha da aktuall edir.

Toasadiifi deyil ki, “Azorbaycan Respublikasinda nogliyyat sisteminin inkisafina dair (2006-2015-ci
illor) Dovlot Programi”nda naqliyyatin inkisafi sahasindo dovlst siyasotinin vo dostoyinin do osas
istiqgamotlori miioyyon edilmisdir [2]. Programin reallasdirilmasi naticasinds naqliyyat xidmatlorino tolobatin
da 6donilmesinin tomin edilmasi vo milli nogliyyat sisteminin do beynalxalq nogliyyat sistemins inteqrasiya
olunmasi iiclin daha da giicli naqliyyat infrastrukturlarin yaradilmasi, homg¢inin dasimalarda naqliyyat
xarclarinin endirilmasi, iqtisadi cohotdon asaslandirilmig tariflorin do miioyyonloasdirilmasi, 6lkenin tranzit
potensialin yiiksoldilmesi, struktur islahatlarin tam olaraq basa catdirilmasi vo sahibkarligin da inkisaf
etdirilmasi, nogliyyat sistemindo dovlst torofindon tonzimloms vo idarsetmo funksiyasi vo kommersiya
funksiyalarin ayrilmasi, biitovliikds noqliyyat sisteminin dayaniqli inkisaf etdirilmasi, naqgliyyat foaliyyati
iizra qanunvericilik bazasin daha da tokmillogdirilmasi sahasindos ohomiyyatli noticalor sldo olunmusgdur.
Onun osas miiddealarinin hazirda yerino yetirilmasi noticosindo demok olar ki, olkonin naqliyyat
kompleksinin faaliyysti do xeyli doracads tokmillasdirilmisdir.
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Innovative solutions in the transport logistics and air transportation
Suleymanov M.A.
The article analyzes the main directions of innovative development of transport logistics. Since transport is a
separate sphere of material production, it has certain features. The main directions of innovation in transport
determined by taking into account these features. At the same time innovative activity in transport must be
combined with the current level of transport science, engineering and technology. For the organization of
innovative activity in the transport logistics system is offered the choice of an appropriate strategy.

Nagliyyat — igtisadi artimin acari

Haciyev M.R.
Milli Aviasiya Akademiyasi
musa.hajiyev@hotmail.com

Diinya dlkolori arasinda siyasi, elmi, iqgtisadi, modoni vo s. kimi miixtolif olagolor var. Olkolor
torafindon miixtalif sahalorde amokdasliq edilir, birlikdoe elmi konfranslarda istirak olunur, har il forgli
olkalordo olmagla beynolxalq sorgilor kegirilir, incasenat vo iqtisadi sahslordo miibadilslor aparilir,
texnologiya sahasinds tocriibalor paylasilir, atraf miihitin qorunmasina dair problemlar qarsiya qoyulur vo
onlarin hallina dair birgs islor tagkil olunur. Qeyd olunan proseslarin gedisi zamani 6lkolor arasinda yaranan
oalagolordan biri beynolxalq iqtisadi miinasibatlordir.

Beynalxalq iqtisadi miinasibatlor beynslxalq bazar ssasinda formalasmis, global bir iqtisadi sistem
kimi beynslxalq smak bélgiisiine, beynalmillosmaya, istehsalin inteqrasiyasina vo miibadilays asaslanaraq
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bazar igtisadiyyati prinsiplarina uygun olaraq idars olunan diinya iqtisadiyyat1 igtisadi subyektlarinin istehsal
miinasibatlorinin mocmusudur.

Diinya iqtisadiyyatinda dovlat, dovlatlor grupu, beynalxalq igtisadi toskilatlar, fiziki vo hiiquqi soxslor
kimi subyektlorin istehsal iizro beynalxalq omokdasliq, iqtisadi aktivlarin xarica dasinmasi (ixract), kapitalin
idxal-ixraci, beynalxalg maliyys razilasmalari, mistorok miossisalor, beynalxalg lizing (masin vo
avadanhqlarin icarasi), barter ticarot, amtos vo xidmotlorin idxal-ixrac1 iizro igtisadi foalligi beynalxalq
iqtisadi miinasibatlorin obyektini toskil edir.

Beynolxalq iqtisadi miinasibatlor sisteminin osas slamotlori onun subyektlorinin bazara imumilikdo
aciqliq dorocasi ilo miiayyon olunur. Agiqliq doracasi milli igtisadi sistemlo olagali amtos vo istehsal
amillarinin beynalxalq harakati, beynoalxalg pul vo maliyys sahasinds inkisafi nozards tutulur.

Aciqliq indeksi (A;) bir iqtisadi 6l¢ii olub Slkonin ixract ilo idxalinin cominin imumi daxili moahsula
(UDM) nisbati kimi hesablanir:

A, = (ixrac + Idxal) / UDM
Migrasiyanin intensivliyi beynolxalq iqtisadi miinasibatlor sisteminin bazara agiqliq dorocasi
miioyyanlogdiran digar gostoaricidir:
Mg = (Set Si)/ S,x 1000
Burada, My. miqrasiya dévriyyasi, S, — Emiqrantlarin say1, S; - Immigrantlarin say1, S, - Olko
ohalisinin say1

Beynalxalq slagolor dovlatlor arasi ugurlu ticarat siyasatinin inkisafina yardimei olur. Agiq ticaratin vo
sorhoddon konarda investisiyanmn artmasi iimumilikde biitiin diinyaya faydaldir. Iqgtisadgilar torafindon
tacriibays dayanan arasdirmalar gostorir ki, aciq iqtisadiyyat vo iqtisadi artim arasinda miisbat alags var. Bu
olagoni Diinya Bankinin Azarbaycan Respublikasina dair gostoricilori timsalinda diagramlar (Diagram Nel)
vasitasilo nozardon kegirak.

Diinya iqtisadiyyatinda veo TicaratUDM (%)
beynalxalq  ticaroto  tosir
gostoron bir sira amillor var.
Onlardan biri do igtisadi
artimin agar1 olan nagliyyat-
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AN |
xalq l_qtl_sadl_ 1nk1$afa,.beyn9|- Manba: Diinya Banki (The World Bank data, https://data. worldbank org/indicator)
xalq igtisadi slagslorin saxo-

lonmosina va integrasiyanin Adambagina dusen UDM artm (%)
artmasina imkan  verir. N

Igtisadi olagelors vo inkisafa
tosirina gora hava nogliyyati
diger nogliyyat novlarindan
farglonir. Bu nagliyyat novii-
niin  siratlilik, elastiklilik,
etibarliliq, tohlikasizlilik va
s. kimi osas farglondirici
xisusiyyoatlorinin - olmasidir.
Bu cografi, siyasi vo iqtisadi
cohatdon mohdud imkanlari
olan orazilar tigiin dasimalarin
hoyata kegirilmosi,  yiiksok Manba: Diinva Banki (The World Bank data, https://data worldbank org/indicator)
doyarli mohsullarin  vo az Diaqram Nel

vaxta daha uzun mosafalori

got etmoak istoyon insanlar ti¢iin yegana vasitadir.

Beynolxalq iqtisadi inkisafla naticalon hava nagliyyatina hékumot saviyyassinds tosirlor gostarilir.
Burada nogliyyat infrastrukturunun inkisafin1 tomin etmok vo Xidmatdo rogabst qabiliyyatliliyini
dastoklomak moagsadila  dovlat igtisadiyyat tonzimlonmasi, ticarot acighgi, telekommunikasiya vo
infrastruktura investisiya qoyulmasi, ixtisasl is¢i heyatini artirmaq {i¢lin tohsil stimullart vasitasilo faktiki
soraita tosir edo bilar.

-162 -



®eBpanbckue ytenus — 2019, baky

Miiasir diinya igtisadiyyatinda aviasiya an vacib sonaye sahslarindan biridir. Bu sanaye sahosi siiratlo
artan nogliyyat sobokasinds igtisadi va sosial tesirlorina gora global igtisadiyyatda shomiyyatli daracada
noticolor gostorir. Diinya Bankinin vo beynolxalq niifuzlu aviasiya toskilatlarinin iizv oldugu qeyri-
kommersiya toskilati olan ATAG (Air Transport Action Group) assosiasiyanin malumatlarina asaslanarag
geyd etmok olar ki, son 5 ilds diinya iqtisadiyyatinda toxminan 75-80 trilyon ABS dollar1 araliginda dayigon
UDM-ds aviasiya Sonayesinin pay1 toxminan 2,7 trilyon ABS dollar1, yoni 3,4-3,6% toskil edir (Diagram
Ne2) vo 60 milyondan ¢ox is yerlori ilo tomin edilir. Burada iqtisadi faydaliliq baximindan iqtisadi tasirlori
birbasa, dolay1 va macburi tosirlar kimi qruplagdirmaq olar.

Birbasa tosirlor dedikdo burada hava nogliyyatt ilo
yiik vo Sornigin dagimalar1 zaman1 hava limanlari, karqo,
yeriistii xidmaotlor va s. iqtisadi faaliyyat nozards tutulur.
Ragamlarls ifads etsak, il orzinds orta hesabla diinyada
4 mlrd. sarnigin va taxminan 62 milyon ton yiik daginir.

O0nacTe gnarpamame

Qeyd olunan X.idmetler ti¢tin 10,2 milyon nafor is¢i calb Aviasiya Sanayesinin (27 trilyon $)
olunmusdur. Iqtisadi doyorino goldikdo diinya iizro UDM-de (75-80 trityon $) pay
UDM-nin 704,4 milyard ABS dollari, yoni toxminon Diagram Ne2

0,88% birbasa tosir togkil edir.

Miiasir dévrds an aparici iqtisadi sahalordon birina gevrilmis va iqtisadi artim baximindan shamiyyatli
saho olan turizm sonayesinds hava naqliyyatinin vacib rolu var. Bu saho tizro hava nagliyyati 897 milyard
ABS dollar1, toxminan 1,12% hacmindo UDM-ds yer almisdir. Turizm mogsadilo sarinisinlorin dasinmasini
yaridan ¢oxunu hava noqliyyat: ohato edir. ikinci yerda yol olmagla diger yerlori su vo domiryolu vasitasilo
sornisin dasimalari toskil edir.

Sonda geyd etmok istordim Ki, nagliyyat iqtisadi artimin agaridir. Buna goro investisiyalarin
nogliyyatin inkisafina colb edilmosini magsadauygun hesab edirom. Colbedici investisiyalar beynolxalq
igtisadi olagoloro asaslanir. Beynoalxalq igtisadi slagolorin inkisaf soviyyasi iqgtisadiyyatin ticarat agiqlig
daracasi ilo giymatlondirilir.
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Transport — the key of economic growth
Hajiyev M.R.

The basis of economic growth in modern global economic development is transport,
especially, air transport. The air transport eliminates political and economic limit problems in strengthening
international economic relations. The economically and socially beneficial air transport industry creates
potential opportunities for economic growth by coordinating national economies.
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Multimodal dasimalarin tarixi-hiiqugqi tasnifati haqqinda

Mammadov A.A.
Milli Aviasiya Akademiyasi, Baki,

mamedoff.aze@gmail.com

Beynolxalg vo milli nogliyyat xidmotlorinin liberallagdirilmasi dalgasi, logistika vo ekspedisiya
sahasinda doyisiklikloro yol agan texnoloji innovasiyalar dagimalarin radikal sokildo yenidon toskil
olunmasina tasir gostarmisdir. Buna baxmayaragq, bir ne¢o naqliyyat noviiniin istiraki ilo dagimalar sahasinin
(multimodal, intermodal vs s.) konseptual — kateqoriya aparatinda uygunluq ¢cox asagidir. Bunun naticasinds
bu ciir dasimalarin togkili prosesinin metodik tominatinin tokmillosdirilmasi aktual mosaloyas ¢evrilir.

Azorbaycan elmi adabiyyatinda multimodal dagimalara dair mévzunun islonma daracasi kifayat godor
yiiksok deyildir. N.R.Z6hrabovun domiryol nagliyyati ilo intermodal konteyner dasimalarinin togkili
sahosindo apardigi todgiqat islori, V.F.Ismayilovun beynolxalq multimodal dasimalar haqda magistr
dissertasiyasi xiisusi maraq kosb edir [2,3]. Milli Aviasiya Akademiyasmnin rektoru, akademik
A.M.Pasayevin elmi rohborliyi ilo hazirlanmis “Logistika terminlorinin izahli ligati”-nds multimodal va
intermodal dagimalarin torifi verilmisdir [1]. Hava naqliyyatinin multimodal dasimalarda istiraki problemi
Rusiya alimlorindon L.L.Nikolayeva, Q.Malindretos, I.Xristodulu, M.Y.Postan, 1.M.Moskvigenko,
A.O.Balobanov vo s. miiolliflor torofindon todqiq edilmisdir. K.i.Plujnikov, S.V.Miloslavski vo
Y.A.Cuntomovun islarinds [4] multimodal nagliyyat problemlori beynalxalq multimodal dagimalarin togkili
Vo planlagdirilmasi iizra @imumi texniki — iqgtisadi aspektlori baximindan nozardon kegirilir. Lakin bu islorda
multimodal dasimalarin toskilati — iqtisadi aspektlorino kifayat godor digget yetirilmir. O ciimlodon,
nogliyyat sahosino aid odobiyyat siyahisinda multimodal naqliyyatin idara edilmasinin asas prinsiplorindon
sayilan vahidliyin formalagdirilmasi ilo bagli mosalolorin baxilmasina hasr olunmus islar demok olar ki,
yoxdur.

Multimodal dasimalar anlayisinin izah edilmasi ii¢lin zoruri olan metodik aparatin formalasdirilmasi
moqsadils, avvalki illorde formalasmis garisiq dasimalar anlayiginin tokamiiliinii izloamak lazimdir.

1890-c1 ildo imzalanmig “Yiiklarin domiryol nagliyyati vasitasilo dasinmasi barads Bern beynolxalq
konvensiyasinda” ilk dofa yiiklorin garisiq dasinmasini rasmilogdirmays imkan veron xiisusi qaima formasi
nazordos tutulmusdu.

1927-ci ildo Beynalxalq Ticarst Palatasi torafindan kegirilmis Stoklohm konfransi istisna olmagla, XX
asrin birinci yarisina qoador qarigiq dasimalari tonzimloyan normalar vo belo bir unifikasiyanin zoruriliyi
masalasi demok olar ki, qaldirilmamigdi.

1969-cu ildo Beynalxalg Daniz Komitasinin toskil etdiyi Tokio konfrasinda qarisiq dasimalar barado
beynoalxalq konvensiyanin “Tokio qaydalar1” adlanan layihasi hazirlanmigdi.

1973-ct ildo Beynolxalq Ticarat Palatasi (ICC International Chamber Comercy) Tokio qaydalarina
uygun olaraq qarisiq dasimalarin togkilina aid Beynoslxalq qaydalar isloyib hazirladi [7]. Mahz hamin ilda
ticarat birliklari torafindon Beynolxalq Ticarot Palatasinin himayasi altinda “Multimodal dasimalar haqqinda
Qaydalar paketi” qobul edildi [7].

24 may 1980-ci ildo Cenevrads 77 6lkenin niimayandsliyi torafindon “qarisiq dasimalar operatoru”
anlayisinin ilk dofo verildiyi “Beynoalxalg multimodal dasimalar haqqinda Konvensiya” imzalanmisdir.
Toassiif ki, indiyadok bu konvensiya qiivvoya minmomisdir. Ciinki olkalorin bir ¢oxu (o ciimladan
Azarbaycan), bu senadi 6z milli parlamentlarinds ratifikasiya etmoyib, ancaq onun miiddsalar1 beynalxalq
dasimalarda hal-hazirda istifads olunur [4,6].

90-c1 illarin avvallorinds qarisiq dasimalarin beynslxalq dasimalarda rolunun siiratlo artmasi,
globallasmanin genislonmasi, qarigsiq dagimalar vo multimodal dagimalar anlayigimin sorhinds rast goalon
kaskin catismazliglar BMT-nin Ticarat Vs inkisaf tizra konfransi (UNCTAD United National Conference on
Trade and Development) torafindon bir sira qayda va toriflorinin gebul edilmasins sobob oldu. Bu dévrda
osasan inkisaf etmokds olan 6lkalorin maraglarini tamsil edon UNCTAD 1980-ci ildo BMT-nin “Beynalxalq
multimodal dagimalar barasinds” konvensiyasinda bohs edilon multimodal dagimalar barasinds qaydalarin
tokmillogdirilmasi tizra saylor gostarirdi. Bunun noticasinds 1991-ci ilds Beynslxalq Ticarst Palatasinin da
tosdigladiyi layihs yarand.

Yeni Qaydalar 1992-ci ilin 1 yanvar tarixindon qiivvaya mindi, 1995-ci ildan iso sonuncu dofo redakta
edilmis Qaydalar faaliyyato basladi. Daha sonra xarici miitoxassislor 1995-ci il Qaydalarint UNCTAD/ ICC
95 qaydalani adlandirmuslar [7]. Bu Qaydalar yiiklorin qarisiq dasimalarla dasinmasini tonzimlayan milli
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hiiquqi normalarin yaradilmasinda genis istifado olunur. Belaliklo, 1995-ci ildo bas tutan UNCTAD
konfransinda dagimalarin hor bir ndvii i¢iin qaydalar hazirlanmisdi.

1995-ci ildo imzalanan UNCTAD konvensiyasi ilo yiiklorin miixtalif naqliyyat névlari ilo daginmasi
anlayig1 vahid hala salinmigdi. Bu, dasima prosesinin togkilinin biitiin istirak¢ilar1 arasinda 6hdoliklori daha
daqiq bolmoyas imkan verirdi.

Bu terminologiyalarin oxsarligit vo forgliliklorini tam dork etmok ii¢iin onun miqayisali
xarakteristikasini tortib edok vo onu cadvalda gostarak.

Cadval. “Intermodal” va “multimodal dasimalar” anlayiglarimin miigayisali xarakteristikast

1980 — ci il BMT Konvensiyast 1995 — ci il UNCTAD/BTP 2001 —ci il UNCTAD
Konvensiyast Konvensiyast
Olamatlor Intermodal Multimodal Intermodal Multimodal Intermodal Multimodal
nogliyyat nogliyyat nogliyyat nogliyyat nogliyyat nogliyyat
Bir nego nogliyyat| Konvensiyada | ©naziiki | Yiiklorin bir nego | Yiklorin iki vo | Yiiklorin iki vo | Yiiklarin iki vo ya
noviiniin istifadosi bundan bshs nogliyyat |noqliyyat noviiniin | ya daha gox ya daha ¢ox daha ¢ox
edilmir ndviindon istifadosi ilo noqliyyat novii | noqliyyat novii |nogliyyat novi ilo
istifado daginmasi ilo dasinmas1 | ilo eyni INV-do dasinmasi

Miiqayisoli xarakteristikadan natico ¢ixararaq, qeyd eds bilorik ki, multimodal dagimalar anlayiginin
intermodal nagliyyata nazoron tokamiilii miisahids olunur. Bu anlayis multimodal nagliyyatda yeni hiiquqi
subyektlorin, yani yiik sahibi ilo “qapidan gapiya” sortlori tizro multimodal dagimalar miiqavilasini baglayan
multimodal dasimalar operatunun yaranmasindan ibaratdir. “Qapidan qapiya” catdirilma zamani operator
daha sonra iso vahid nogliyyat sonadinin (¢ox zaman FIATA FBL multimodal nagliyyat konosamenti)
verilmasi ilo vahid dasima tarifini taqdim edir [6].

Noticalorini iimumilagdirarok, multimodal dasimalari asagidaki asas alamotlor kimi miioyyan etmok
olar:

» Dagima “qapidan gapiya” vo ya “daqiq vaxtinda” prinsipi iizro hoyata kegirilir;

= Dasimada iki vo ya daha ¢ox naqliyyat novii istifads olunmalidir;

= Dagima miigavilosina baraborhiiquqlu toraf kimi daxil olan multimodal dagimalar operatoru dasimani
toskil edir;

» Multimodal dagimalar operatoru dasimaya vo yiikiin gabulundan yiik sahibina verilmasine gador
saxlanilmasina gora 6hdoliyi 6z tizoring gotiiriir;

= Multimodal dasimalar operatoru yiikiin biitiin harokat yolunu shate edan vahid nogliyyat sonadi
verir;

= Multimodal dasimalarin tagkili tizra Xidmatlor vahid tariflo 6donilir.
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About legal history classification of multimodal transportation
Mammadov A.A.
The article outlines evolution of the concept of mixed transports formed in previous years in order to
formulate the necessary methodology for the historical and legal explanation of multimodal transportations.
In the end, there are six major signs characterizing multimodal transportion.
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Baki sohar ictimai naqliyyatinda avtobuslarin tutumunun optimallasdiriimas:
hagqinda

Islamzad> S.V., Nacafov E.M.
Milli Aviasiya Akademiyasi

islamzade121995@gmail.com

Nogliyyat vasitosinin optimal tutumunun mioyyanlosdirilmosi sohor ictimai nogliyyatinda sornisin
dagimalarnin togkili mosalalorinds on vacib problemlordan biridir. Sornigin dagimalari sahasinda
problemlorin aragdirilmasi mosolosi L.B. Mirotin, S.M. Rezer vo s. kimi rus alimlorinin o ciimlodan,
O.0liyev, ©. Cavadov va s. kimi Azarbaycan alimlarinin elmi asorlorinds 6z oksini tapmisdir. Bu sahado
elmi aragdirmalar1 timumilagdirarok geyd etmok lazimdir ki, sornigin dagimalar togkili prosesinds ti¢ torof
(dovlat ( Bakida BNA ), dasiyicilar  ( Bakubus va digar operatorlar ), sarnisinlor ) mévcuddur. Birinci torof
olan dovlat tigiin on vacib masalo makro vo mikroiqtisadi effektivliyin yiiksoldilmosidir. Bunun iigiin biidca
vasitalorindon daha effektiv istifado olunmali va oshalinin nagliyyatla tominati yiiksok saviyyado hayata
kecirilmolidir. ikinci torof olan dasiyici bazara keyfiyyatli xidmotlo ¢ixmagq istayir vo osason maliyyos
sabitliyinin tomin olunmasinda maraqlidir. ©n nahayat, liglincii torof olan sarnisin nagliyyata olan talobatini
onun {iglin an optimal soraitdo hoyata kegirilmasini mogsad kimi qarsisina qoyur. Buna gors, nogliyyat
xidmatlarinin keyfiyyatinin qaldirilmasi vo genis ohali kiitlasi ii¢lin nagliyyatin algatanliginin tomin olunmasi
ti¢lin bu sistems daxil olan biitiin taraflorin maraqglarinin balanslagdirilmasi zarurats ¢evrilir. Bununla yanast,
hesab edirik ki, ictimai naqliyyatin sosial va iqtisadi cohotdon on vacib torofi sornisindir. Ciinki sornisin
axmlarinin intensivliyi sonda hom makro vo mikroiqtisadi effektivliyi miioyyon edir, hom do dastyicinin
maliyys sabitliyinin garantina ¢evrilir. [1]

Dasiyici eyni zamanda tagqdim olunan xidmotlorin va kapital xarclorinin rasional istifado olnmasinin
optimallasdirilmasi mosalasini hall edands, alinacaq nagliyyat vasitasinin (avtobus) zoruri tutumunun
miiayyanlasdirilmasi mosalasi ilo {izlasir. Sshar sornisin nogliyyat marsrutunda horokatdo olan nagliyyat
vasitolorinin (avtobus) tutumu ilk ndévbads Sornisin axinin intensivliyindon Vo reyslorarasi intervaldan
asilidir. Bozi alimlor 6z aragdirmalarinda sarnigin nogliyyatinin se¢imi meyari miioyyanlasdirmok tigiin tolab
olunan keyfiyyat va ohalinin taloblarinin tomin olunmasi asasinda biitiin xarclorin minimallasdirilmasini asas
kimi gotiiriir. Lakin bu modellards Sornisin axininin intensivliyi, reyslorarasi intervallarin miiddati , nagliyyat
vasitasinin alinmasi ligiin ¢okilon Xxarclar vo o ciimlodan logistika, infrastruktur xarclori nazars alinmayib. [2]
Toklif olunacaq modelds sadaladigimiz meyarlarin dordi do nozards tutulub.

Yuxarida geyd etdiyimiz kimi sornisin, ictimai nagliyyat sisteminds on énomli torafdir. Buna gors do
optimallasdirma aparildigqda onun maraqlar1 osas gotiriilmalidir. Reyslorarast optimal intervalin
hesablanmast tigiin sornigin daginilmasina ¢okilon xarclorin optimallasdirma masalasina nazar salag. Sarnisin
dasimalar1 xarclorinin strukturuna nozar salsaq dord asas qrupu miioyyan eda bilarik.

I. Dastyicinin sokdiyi Xarclar ( 1 sornigin tigiin dasimanin maya dayari)

I1.Dayanacaq mantagasinda nagliyyat vasitesini gézlomaya gokilon zaman ilo alagodar xarclor

I11.Nagliyyat vasitosinin alinmasina ¢okilon kapital xarclori [4]

IV. Logistika va infrastruktur xarclori

I qrup iizra bir sarnigina diisan dagimanin maya dayari, sorti sabit va sorti doyison xarclordan ibaratdir.
Sarti sabit xarclor deyands idaroedan personalin amok haqqi, inzibati tasarriifat masalalarine ¢akilon xarclar,
amortizasiya Xarclori Vo s. nazardos tutulur. Sarti doyison Xarclar iss birbasa buraxilan mahsulun hacmindan
asihidir. Belaliklo bir sorniginin 1 ayda daginmasina ¢okilon xarc agsagidaki ifads ilo miiayyanlogdirilir.

€= 2%+ Caoy * Ly 1)

Can — layda 1 reyso diison sabit xorcdir (man), bu kamiyst 1 ayliq imumi daimi reyslorin sayina
boliinmoasi ilo ol¢iiliir.

Cgoy — 1 ayda 1 km yiirliso diison orta doyison Xarclordir vo 1 ayda biitin imumi dayisen Xorclori
dasinan sarnisin kilometrlarin iimumi sayina nisbati ilo hesablanir (man/km).

L;— dasima masafasidir, km-la dlgiiliir.

Nmax — 1 giin orzinds marsrutda nagliyyat vasitosinin maksimal dolmasuni gostarir. Npax Sornisin
axinlarmin tahlili naticasinds asagidaki diiturla miioyyan olunur

Nmas= k1 *A * T 2
A — axmin intensivliyidir(sarnisin/saat)
T, — 1 sornisinin nagliyyat vasitasinds oldugu orta miiddati gostarir.
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k,— marsrutda sornigin axinin tahlili zaman statistik verilonlorin tohlili asasinda alinmis amsaldir.
Sornisin daginmasina ¢akilon doyison xarclori miisyyanlosdirdikdon sonra I qrup iizra ¢akilon Xarclarin
asagidaki diisturunu aliriq.

Csa

k, - amsali sornisin nagliyyat vasitesinds oldugu miiddstlo onun dayanacaqda gozlodiyi miiddot
arasindaki olagoni gostarir.

T; — reyslerarasi intervali gostorir
1

Cday:k3+k4*N

max

(4)
ks vo Kk, marsrut {izro statistik tohlil naticasinds hesablanir.
I grup tizra timumi xarclor iso asagidaki ifads hesablanir

€= e+ (ks +hea v ) * L (5)

II qrup tizro Xorclor dayanacaq montagoesindo nogliyyat vasitosini gézlomoys cokilon zamanla

olagodardir. Moalumdur ki, imumi daginma zamani dayanacaq mantagasindoki gézloma zamani ila istifado

olunan nagliyyat vasitasinin harokotds oldugu zamanlarinin comindon ibarotdir. 1 sor/saat maya doyori

gostoricisindon istifado edorok horokotdoki zaman gostoricisini maya doyari gostaricisi formasinda
miioyyonlosdirak

Xq = % *Lsys (6)
X, - Sarniginin gézloma mantagasinda sarf etdiyi vaxta sorf etdiyi xarci gostarir(man/sar).
T; — reyslorarasi intervali gostorir
Cs/s —1 sorniginin saatin doyarini gostorir(man/sor-saat)
xs.n.zTS*CS/S (7)
Xsn. — Sohards sarnisinin nogliyyat vasitasilo dasinmasi tigiin lazim olan vaxt
I qrup tizra nagliyyat vasitasinin aldo edilmasi iigiin olan kapital xarclori onun hacmindan birbasa
asilidir. Bu asililiq asagidaki kimidir
K = k3 * Njay + kg * Nipax + ks )
K — Nagliyyat vasitasinin alds edilmasins olan kapital xarcloridir.
ks ki vo Ks ayri-ayri marsrutlar {izro statistik tohlil vo onlarin korelyasiya asililiglarinin qurulmasi
naticasinds hesablanir
1 sornisina diigon kapital xarclori, yani K, asagidaki ifads ilo miiayyan edilir
_ En(ka*N‘rznax+k4*Nmax+k5)*A
Ksor = 124Dy (9)
E, — kapital xarclarinin somaraliliyinin normativ omsalidir, kapital xarclorinin hansi hissasinin 1 il
arzinda 6danilmali oldugunu gostorir, geri 6domo miiddatinin kamiyyati kimi miioyyan edilir.
A — nogliyyat vasitalorinin lazimi sayidir, reysdo olan nagliyyat vasitosinin is vaxtinin gohar Sornisin
nagliyyatinin reysori arasinda olan intervala nisbati kimi miiayyan edilir.
IV qrup iizro xorclori (logistika va infrastruktur xarclori) Cy; isaro etsok, imumi xarclori asagidaki
funksiya ilo gostara bilarik.
c

En(k3*NFax+Ka*Nimax+ks)*A

F(Ty) = Axky*T; + (k3 tky A*klz*Ti) *Li+ % * Csys + Ts*Cost 12+Dgy, + Cui (10)
Maolumdur ki optimal xorc asagidaki diferensial tonliklo miiayysnlasir
o (12)
dr;
Alman natico optimal intervalin (Tjp) miloyyon olunmasina imkan yaradir.
Ifado (2) - o goro
Nopt = ky * A*kz*Ti—opt (12)

Holl olunmus mosalo sohorin miixtalif marsrutlarinda istismar olunan nagliyyat vasitalorinin lazimi
tutumunu miiayysn etmoys imkan verir. Bu zaman bir tarafdon nagliyyat vasitalorinin alinmasina sarf olunan
kapital xorclarinin, digar torafdon Sornisinlorin miivaggoti Xorclorinin optimallagdirilmasina imkan veran
Sarnigin axininin intensivliyi nazars alinir.

Toklif olunan masala gohar ictimai nagliyyati ilo Sorniginlorin daginmasimi togkil edon operatorlar
(Bakubus va s.) vo tonzimlayici orqanlar (BNA, DANX) iiciin miioyyon maraq kosb edir vo nagliyyat
vasitasinin hansi tutum v hansi intervalla xotto buraxmaq lazimdir sualina cavab tapmaga imkan verir.

Bu masalanin halli naticasinds alds olunan sistemli effekt {i¢ soviyyado tozahiir edir.
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1. Sornigin ii¢iin - dayanacagq mentagoasinds nagliyyat vasitasinin gézlanilmasine sarf olunan miiddatin
azaldilmasi. Sarnisinlar nagliyyat vasitesini gézladiyi vaxti psixoloji cohatdon daha az faydali gobul edirlar,
halbuki g6zlama, mokanda yerdoyismos ilo bagl deyildir. Bu zaman miiddoti onlara nagliyyat yorgunluguna
monfi tasir gostaran astronomik miiddot kimi goriiniir. [3]

2. Dasiyict (operator) tgiin - harokot torkibinin alinmasma sorf olinan kapital Xarclorinin
optimallasdirilmasi, ragabatqgabiliyyatliinin va eyni zamanda miiassisanin maliyys davamliliginin artirtlmasi.

3. Dovlot iigiin — biidco vesaitlorindon istifadonin optimallasdirilmasi, sornisinin nogliyyat
yorgunlugunun azaldilmasi sababilo amak mohsuldarliginin va sosial rifahinin artirilmasi.

Mogalods Sornisin dagimalarinin togkilindo yaranan problemlardon yalniz birinin hall variantlari
gostarilir, lakin bu sahados isin optimal toskili sistemli yanagmani, kompleks gorarlarin gabulunu va sistemin
biitliin saviyyalarinin vo elementlarinin faaliyystinds uygunlugun olmasini talob edir.
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Optimization of business opportunity in Baku city public transport
Islamzade Sh.V., Najafov E.M.
Determination of the vehicle of capacity and the interval of intercity is one of the important problem
inthe organization issues of passenger public transport.
In this article is reviewed to expenditure of transport, the time of waiting for vehicle, the capital
expenditure for the purchase of the vehicle and with consideration of the expenditure of logistics
infrastructure, the optimal capacity of vehicle and calculate the interval of intercity.

Anaamn3 MNPUMEHCHUSA MPUKJIAAHBIX IIPOrpaMM U CUCTEMHBIX l'lpHJ'[O)KeHPIifI
B TPAHCHOPTHO-JIOTUCTUYCCKUX KOMITAHUAX

HUckenoeposa C.HU.
Hayuonanvnas Axademus Asuavuu
sabina_islamowna@mail.ru

BBenenune. B «Crparermueckoil ITOpOXKHOM KapTe MO pa3BUTHIO JIOTHCTUKA W TOPTOBIH B
AzepOaiimxanckoil PecryOnnke» COBEPIIEHCTBOBAHHIO ONEpalUil B TPaHCHOPTHO-TOTUCTHYECKOH cdepe
OTBOAMTCA TJIaBeHCTBYIoImas poib [1]. UTo B CBOIO ouepenp CTUMYIHMPYET pa3BUTHE JIOTHCTUYECKOTO
00CITy)KUBAHHUSI HOBBIX U yXKe JICHCTBYIONIMX TPAHCIIOPTHO-JIOTUCTUIECKUX KOMITAHUH.

[IpumeHenrne WHGOPMALMOHHBIX TEXHOJIOTUH HA CErOAHSAIIHUN JeHb akTyaabHO. CIOXHO
NPEICTaBUTh CIKEHHYI0 pPa0OTy BCeX 3BEHbEB LEMNH, Y4YacTBYIOIIMX B JOCTaBKE TOBAapoB, 0e3
BO3MOXHOCTEH OBICTPOTO pearnpoBaHMs HA MOCTOSHHO MEHSIONIMECS MOTPEOHOCTH PBIHKA TPAHCIOPTHBIX
yciyr, 0e3 onepaTdiBHOro oOMeHa MH(poOpManueld MeXy ydaCTHHKaAMH TPaHCIOPTHOU Ienu. ObecrneyeHue
MaKCUMaJIbHOHN 3()(EKTUBHOCTH MCIOJIB30BaHMS MHPOPMALIMOHHBIX TEXHOJOTUH AJISl PEICHHUS Pa3InYHbIX
MIPOM3BOJACTBEHHBIX 33J1a4 SIBIIIETCS OJTHUM W3 BaXXHBIX MPUHIMIOB KoMmaHuM [2]. Ho gamexo He xaxkmas
TPAHCTIOPTHO-JIOTUCTUYECKAas] KOMITAHUS MOXET IMO3BOJUTH cebe WX HCIIONBb30BaHHE. A KOHKYPEHIHS B
cdepe JOTHCTUKH C KaKABIM TOJOM CTaHOBUTCS BCE CHJIbHEE M KOMIIAHUSIM NPUXOIUTCS OOpOTHCS 3a
KaXIOT0 CBOETr0 KJIMEHTa JIIOOBIMH HMelomMMucs crnocodamu. Kakue mnpakTUueckue Mephl cienyeT
HPEANPUHATS KOMIIAHUSAM, YTOOBI YIOBICTBOPUTH HYXIbl noTpeOuteneii? [Ipexxae yeM OTBETHTh HA ITOT
BOIIPOC, N10JIE3HO BCIIOMHUThH HECKOJIBKO (DAKTOB O JIOTUCTHKE.

Jloructuka crana JOMHHHUpYIOIIEH (QOpPMOH OpraHuM3alid TOBAapPOABIDKEHHS HAa  PBIHKE
TPaHCIIOPTHBIX yCIYT, MMEHHO Oylarojapsi NPHMEHEHHI0O HH()OPMALMOHHBIX CHUCTEM M TEXHOJIOTHH,
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MO3BOJIAIONINX aBTOMATH3MPOBATh KIIOYEBBIE Mporiecchl ympasieHuss B menoM [3]. Ilomobuoro poma
aBTOMAaTH3alUsl IOMOXET Y4YacTHUKaM TPaHCIOPTHOIO-JIOTUCTHYECKOIO IIPOLECCa PELIMTh MHOXECTBO
npobJeM, ¢ KOTOPIMU UM MPUXOJUTCS CTANKUBATLCS B mMpolecce paboTsl. B ocHOBe psima mpoOiem nexaT
MOTepU BCIEACTBHE HEAP(PEKTHBHOIO HCIOIB30BAHMS MAPIIPYTOB JOCTaBKM MPOAYKIMHU. PemieHue Takux
npoOJieM BO3MOXKHO OJ1arofaps COOTBETCTBYIOIIMM HMPUKIATHBIM IPOrpaMMaM st oOMeHa HH(pOpMaruei
MEXIYy YYacTHHKaM{ IepeBo3kd. Peub mper o mporpaMMHOM OO€CII€YE€HHM, KOTOPOE€ IIO3BOJIHIO Obl
CHENHANUCTaM pabdoTaTh CIaKEHHO, KaK €AMHBIA MEXaHU3M, C yYETOM COOCTBEHHBIX HHTEPECOB.

JIJis HarnsTHOCTH TIPHUBEIEM TPUMEP MCIONIb30BaHus nporpammuoro obecrnedenus «<ANTWORK»
B Bakmuckom I'pysoBom TepMuHale, obmas Imiomans KOToporo coctamser 12000 Mm% Cucrema Gbia
cozmaHa Ha ocHoBe pekomeHpanui “IATA”. IlpemocraBiseT BO3MOXHOCTH TPY300TIPABUTENIO
MPOCIEKUBATh JIBUKEHHE CBOETO Ipy3a, a aBHAKOMIIAHMHM B CBOIO OYepelb MOTYT KOHTPOJIHPOBATH
newkenne csoero BC. Ilponecc oOMeHa AaHHBIMH NPOUCXOOUT O€3 ydacTHs 4es0OBEKa, 4TO MPHUBOAUT K
CHIDKEHHIO BEPOSITHOCTH OLINOOK.

Cpenu NpuKIagHbIX TPOTPAMM, HCIIONB3yEMBIX B TPAHCIIOPTHO-JIOTHCTHUECKUX KOMITAHUAX, MOKHO
BBLIETUTH cienyromue (Puc.1):

KiberLog. Cucrema
MO3BOJISIET YIPAaBJISATh 3asBKaMU Ha
MEPEeBO3Ky, OTYETaMM, CUCTaMH, a
Takxke 0a30i kiaueHToB. [lpuHImn
paboThl — mocie 3aroJHEHUS 3asB-
Ki o(hopMIIieTCS ¥ TOAMKUCHIBACTCS
noroop. Cpean ¢yHKUMI Takxe
clelyeT BBIICIUTh BO3MOXKHOCTB
paboTath B  pEXHME OHJAMH
(HEeOOXOmMMO  TIOAKITIOYEHHE K
UHTEPHETY), YTO MO3BOJIAET
BHE/IPATH  HOBBIE  OJIOKM W
MPOU3BOJUTE  OOHOBJICHUS B
cucreme 0e3 ee OTKIIOUCHHMS; MpU
HEOOXOJIMMOCTH  WMIOPTUPOBATH
nauusie B 1C [4].

4Logist. ITpu momoru Toi
MPOrpaMMbl MOXKHO JIETKO OTCJe-
KHUBAaTh WHPOPMAIMIO MO JIOOOMY
KJIMEHTY, MEPEBO3YMKY; IOJIyYHTh
OTYETHOCTh O JEATENBHOCTH KOM-
IIaHWM, a TaKkKe  YIPOCTUTH
JIOKYMEHT0000pOT [5].

G-Soft.  OaHOBpeMeHHas
paboTa COTPYIHUKOB C OJHUMH H Puc. 1 Ilpuknaouvie npocpammel 6 nocucmuxe
TEMM K€  JIaHHBIMM;  yMEHHE
TeHEPUPOBATHCS C UMEIOLIMMUCS PEIIEHUSIMU; AOCTYI K (aiiiaM BO3MOXEH ¢ Jiro0oro yctpoiicta. [Tomnmo
BBIIICTIEPEYHCIICHHBIX BO3MOKHOCTEH, YIPOIIAeT MpobiieMy KOHTPOJISI M aHaln3a B KoMIaHuu [6].

Ymnas nozucmuka. Cuctema co3maeT ¥ XpaHHT €AMHYIO 0a3y MaHHBIX; YIOOHBIH HHTepderic
no3BoJisieT paboTath Jerko U 3PPEKTUBHO; TEXHUYECKas MOJAEPKKa IMO3BOJISIET OBICTPO aJanTUPOBATHCS K
nporpamme [7].

TransTrade. Bexenue 0a3bl KIMEHTOB M IIEPEBO3YMKOB; Y4YeT 3aKa30B; M[OJA0Op MallWH;
dbopMupoBaHHE OTYETOB, a TaKkKe€ BO3MOXKHOCTH pacliedaTaTb JOKYMEHTHI Ha (HPMEHHBIX OllaHKax
KomInaHuu [8].

Terrasoft. [Iporpamma XpaHUT JaHHbIE O KIMEHTaX, INOJAPSAAYMKAX U [IAPTHEPAX B EIHHOM
“H(GOPMAITMOHHOM MPOCTPAHCTBE; YIIPABIIAET MPOJIaKaMH; aBTOMAaTH3UPYET JOKYMEHT0000poT [9].

CargoCRM. IlporpaMma co3aaeT 3asBKM Ha MEPEBO3KY I'Py3a MO THUIAM «BXOSILASNY, «MCXOSIIAs)
U «peiic; KOHTPOJIHMPYET OIUIATy IO MepeBo3kaM; odopmisieT 3aMeTku u T.4. [10].

CargoOnline. BeG-cepBuc aBTOMAaTH3alMK KOHTPOJS NEPEBO3KH TOBAPOB B PEXKHUME PEaTbHOTO
BpeMeHH. braronmaps cepBuUCy, MOXXHO OTCJIEKHBaTb BeChb IIPOLECC IIE€PEBO3KU TIPY30B, €ro
MECTOHAXOXICHUE, MapIIpyT U pacnucanue [11].
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Tpanc-Meneoscep. OcymecTBIsIET y4eT, a TaKKe KOHTPOIb aBTONEPEBO30K — OT O(OPMIICHUS
3asBOK U BeJICHUsI 0a3bl KOHTPATSHTOB JIO MOJIOTOBKU OYXTalTepCKOW OTYETHOCTH M (PUHAHCOBOTO aHAN3a
[12].

AnvgpaKHT. ABTOMATH3UpyeT BCE TMPOIECCHI, CO3/JaeT KApTOYKH KIUCHTOB; OTCIICKHUBACT
IBIKEHHE TPAHCTIOPTHOTO CPEACTBA; YIPOIAET PYyTUHHBIE onepanuu [13].

Mypasvunasn nocucmuxa. C TOMOIBIO JAHHOW MPOTPaMMBI MOXKHO CPaBHUTH TUIAHOBBIA MapIipyT
1 (pakTHUECKUE AaHHBIC, pacredaTaTh KapTy C MaplIpyTOM; 3arpy3uTh 3asBKU Ha JOCTAaBKY MPOAYKIIUU U
MOJTyYUTh ONTUMAIbHBIE MapmIpyTsI [ 14].

ABM Rinkai. Cuctema mom0upaeT ONTHMAIbHBIH TPAHCIIOPT C YYETOM CTOMMOCTH U
MPOU3BOAUTEIBLHOCTH; CTPOUT 3(PPEKTHBHBIE MapHIPYThI, a TAKKE IO3BOJSET MPOKOHTPOJIUPOBATH HMX
BBITIOJTHCHHE; YYUTHIBAET CrieuuKy 3aKa3zoB [15].

Eme omun npopykr - «/lenapmamenm Jlocucmuxuy. 1103BOJSET BBICTPOUTH ONTUMAJIbHBII
MapIIpyT; 3alyCTUTh aBTOMAaTUYECKOE TUIAHUPOBAHUE PEiicoB. TakiKe BaKHOW OCOOCHHOCTBIO SIBIISICTCS TO,
YTO MPOJYKT MO3BOJISIET YYUTHIBATH COBMECTUMOCTH Ipy30B [16].

IIpoBeneHHBIN BbIIIEC aHATU3 MTO3BOIWI JaTh OTBET HA MOCTABJICHHBIN BONpPOC. bputo 1oKa3aHo, 4TO
pellieHre MHOTHX 3a71a4, CBSI3aHHBIX C JIOTUCTUKOM, JIGKUT B ONTHUMHU3AIHHA Pa0OTHI TPAHCIIOPTHOM CITYKOBI,
o0OecrieueHU e¢ BCeM HEOOXOAMMBIM JUIS IUIAHUPOBAHHUS, KOHTPOJS U ympaBiieHus. KadecTBo
MPEOCTABIAEMBIX YCIYT, a TakKe OeperKHOE M BHUMATEIbHOE OTHOIICHHE KO BPEMEHH U TPEOOBAHHSAM —
TJIABHBIN MPUOPUTET B IEATCIHHOCTH KOMITAaHUH [2].

BoiBoabl. BHenpeHue momgo0HOrO poaa mporpaMm B TPAHCIOPTHO-JIOTMCTHYECKHX KOMITAHHUSIX
AzepOaiipkaHa MO3BOJIUT PEIINTh KaK ONEPATHBHBIC, TaK M SKOHOMHUYECKUE 3a/1aYd: YMEHBIIUTH 00BEM
PYTHHHBIX pa0OT; CHU3UTh TPAHCIIOPTHBIC H3JCPKKH, YMEHBIIUTH BIUSHHS «4YeIOBEYECKOTO» (hakTopa;
MOBBICUTh  3(Q(EKTUBHOCTH  HCIONB30BAHUS  aBTOMOOWJCH; (OpPMHUpPOBATH TOKAa3aTeNd  OLICHKU
s¢dexkTuBHOCTH omepanuii u T.A. [lpu BBIOOpPE NPOrpaMMHOrO OOECIeUeHUs HEOOXOIUMO O00pallaTh
BHUMaHHE HE TOJHKO Ha IIEHY, HO ¥ Ha ()YHKIHMOHAIbHbICE BO3MOKHOCTH CaMoOW mporpamMmbl. He ctouT
noJjiaraTbCsl TOJBKO HAa PEKJIAMHBIC IJIaKaThl W BUACOPONMKH. J[7s Havanma cieayeT W3YYUTh PBIHOK
MPOrPaMMHOI0 OOECIICYCHNUSI, TTPOBECTH aHAJIU3 OT3BIBOB IMOJIb30BATENICH MPOJAYKTAa U TOJBKO IMOCIE ITOTO
nproOperaTh MporpaMmy.

Jluteparypa
1. Odumnmanphsiii caiit [Ipe3unenta Asepobaiimkanckoii Pecryomuku, Www.prezident.az.
JleBkun I'.I'. Jloructuka: Teopust u npaktuka; — M.: Jlupexkr-Meaua, 2013.
Menanua B.A. UHpopmanuoHHble TEXHOJIOTHH yIpasieHus: YueOHoe mocobue. — M.: MI'TYT'A,
1998.
www.kiberlog.ru
www.4logist.com
www.g-soft.ru
www.b2b-logist.com
www.tt-net.ru
www.terrasoft.ru
0. www.cargocrm.com
11. www.cargoonline.ru
12. www.trans-manager.ru
13. www.alfakit.ru
14. www.ant-logistics.com
15. www.tms.abmcloud.com
16. www.logdep.ru

wn

RO N O A~

Applied programs application and system software analysis in transport logistics companies
Iskenderova S.1.
The use of information technologies is relevant and wide spread today. It covers the software which
would allow specialists to work in a team like a well-set mechanism taking into account their own interests.
This article analyses applied programs which help to automate the process of management as a whole.
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Milli ganunvericiliyimizda loukoster anlayisi va onun hiiquqi asasi
Babasov F.B.

g Milli Aviasiya Akademiyasi, Baki
‘ t . babashov.f@mail.ru

Diinya praktikasinda aviadasimalarin samaraliliyinin vo sayinin artirilmasi magsadilo asagi tariflorlo
dasimalar1 hayata kegiron aviagirkatlorin foaliyyot gostormasinin sahidi oluruq. Belo aviasirkatlor beynalxalq
hava naqliyyatinda vo danisiglarda loukoster sirkotlor adlandirilir. Loukoster nadir? Loukoster ingilis dilinds
“low” asagi, “cost” qiymot sozlorindon gotiiriilib asagi qiymatlorlo dasimalar1 hayata kegiron aviasiya
subyektlorina yoni hava dasiyicilarina deyilir. Bu sirkotlor hava naqliyyati istifadagiloring alverisli sortlorlo
Vo miinasib qiymotlorlo dasima xidmeotlori toklif edirlor. Tobii ki, loukoster sirkotlor dagimalarin saymin
artmas1 vo igtisadiyyata golir gazandirmaq baximindan dévlet va xalq iigiin shamiyyatli téhvadir. Diizdiir
bozi hallarda loukosterlor giymot azalmasim dasimadaki miixtalif vasitelorin ixtisar1 ilo (mes. gida
rasionunun v igkilorin azaldilmasi vo ya tamamila verilmomasi, asag1 qiymatli vo oturacaq yerlorinin say1 az
olan hava gomilorindan istifado edilmosi, baqajin sayinin vo ¢okisinin azaldilmasi, personalin sayinin
azaldilmasi va S.) hoyata kegirirlor. Bu isa avvalcadon dasimada istirak edoan fordlors bildirilir. Ciinki, hava
nogliyyati istifadogisi agor ¢ox yiik (baqaj) apararsa buna gora slava 6donis etmoli olur ki, bu da hava
nagliyyati istifadagilorinin istayindon asihidir. (7)

Respublikamizda da hava naqliyyatindan hor kasin istifado etmasinin tomin edilmosi, turizm va
rekreasiyanin inkisaf etdirilmasi, dasimalarin hacminin artirilmasi vo biitovliikde bu sahoanin golirliliyinin
artirilmasi miilki aviasiya sektorunda loukoster sirkatlorin foaliyyat gostormasi zaruratini dogurdu. Tobii ki,
bu foaliyyat milli loukoster brendinin yaradilmasi va ya xarici loukosterlorin calb edilmasi ilo hayata kegirilo
bilordi.

Mohz bu niiansi nozars alaraq dovlstimizin miilki aviasiya sahasine dostoyi burada da 6ziinii biiruze
verdi. Belo ki, ¢oxsayli tokliflor vo miiracistlor nozars alinaraq votondaslarin dagimalara olan talabati tohlil
edilorok asagi qiymoto vo tariflorlo uguslar1 hayata kegiron milli loukoster aviasirkatin yaradilmasina qorar
verildi. Bu sirkot “AZAL” QSC torofindon yaradilan “BUTA” Aviasirkotidir. indiki ad1 ilo desok “Buta
Airways” sirkati “AZAL” QSC-nin struktur vahidi olmagla 2016-c1 ilin dekabr ayinda yaradilmig vo 2017-cCi
ilin sentyabr ayindan dagimalari hoyata kecirmoyo baslamigdir. Sirkot Baki vo Gonca beynolxalq hava
limanlarindan 6z hava gamilari vasitasilo on beynoslxalq marsrut iizro Xarica uguslar yerinoa yetirir.Yarandigi
giindon etibaron “BUTA” loukosteri daxili bazarda 6ziina inam qazandi vo dasimalarda ohomiyyatli rol
almaga basladi. Hazirda da bu templos da sirkot 6z ugurlu faaliyystini davam etdirir. Aviagirkot “Embraer
E190” toyyaralorindon ibarot komfotlu vo genis, yiiksok texniki standartlara uygun hava gomilori ilo
Sarnisinlara Vo yiik sahiblarine ugus xidmotlori gostarir. (5)

Azal QSC-nin rahboarliyi bu giinkii giindo do AZAL aviasirkati vo BUTA loukosteri ilo bagli miitomadi
olaraq ¢oxsayli turizm sirkatlori vo agentliklorin rahborlori ilo goriislor kegirir, onlarin toklif vo miiracitalorini
dinlayarak bu sahads miivafiq tokmillagdirmoalor vo giymot endirimlorini hayata kegirir ki, bu da gostarilon
sahads effektiv qiymat siyasatinin qorunub saxlanilmasinin géstaricisidir. (2)

Qeyd edok ki, yarandig1 giindon bori “BUTA” loukosteri onlarla ugus reysi hayata ke¢irmis, yiizlorlo
Sarnigin vo yiik dagimigdir. Sirkat giin-giindon 6z ugus areallarini genislondirir, yeni marsrut xatlori vo toyinat
montagalarine soforlar edir. Bununla bagli sirkstin saytina nozor yetirdikds orada istanilon ugus vaxti va
oturacaq tizra yerlorin bron edilmasini va bronun idars edilmasini gérmoak miimkiindiir. “BUTA” ilo yanas1
0lkamiza digar loukoster girkatlor do tosrif gotirmisdir. Onlar da 6z filiallarin1 Respublikamizda agaraq hava
dasimalarinda ¢ox ugurla istirak edirlar. (5, 6)

Milli loukoster brendimizin yaradilmasina va xarici loukoster aviadasiyicilarin burda faaliyyoto
baglamasia baxmayaraq milli qanunvericiliyimizde loukoster termini, onun izahi, dévlst torafinden belo
sirkatlorin yaradilmasit vo ya yaradilmasinin stimullagdirilmasi, onlar {igiin miioyyan giizastlorin nazardo
tutulmasina dair har hans1 miiddeaya va ya normalar toplusuna ganunvericiliyimizds rast golinmir. (1)

Halbuki, fikrimizca loukoster sirkotlorin foaliyyati ilk névbade aviasiya foaaliyyatini tonzimlayan asas
ganunda oks olunmalidir. Respublikamizda aviasiya faaliyyatini tonzimloysn osas qanunvericilik akti
“Aviasiya haqqinda” Azorbaycan Respublikasinin qanunudur. Hesab edirik ki, ilk novbads loukoster
aviagirkoti termininin monasi gqanununun imumi anlayislar boliimiinds oks etdirilmolidir. Taklif edirik ki,
ganunun osas anlayislar boliimiindo asagidaki formada 1.0.27-ci yarimbond verilsin: 1.0.27. loukoster
aviagirkati-asagi qiymat vo ya tariflorlo aviadasimalar1 hoyata keciron hava istismargisi.
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Homginin, dovlst torofindon belo sirkatlorin yaradilmasi va faaliyystini stimullagsdirmaq {giin
asagidaki sokilda 6-2-ci maddanin ganuna slavs edilmasini tévsiyys edirik:

“6-2.Azarbaycan Respublikasi loukoster aviasirkatlorin yaradilmasi vo faaliyyatine dostok verir, bels
sirkatlorin geydiyyat1 va faaliyyatinin sadalogdirilmis prosedurunu miiayyan edir va onlarin agagi giymot vo
ya tariflorlo dagimalari hoyata kegirmosina rovac verir. Zorurat oldugu toqdirde miivafiq icra hakimiyyati
organi bu sahada giymat tonzimlonmosini vo tariflora dovlat nozaratini hayata kegirir.”

Hesab edirik ki, burada miivafiq icra hakimiyyoti orqami qismindo Azorbaycan Respublikasi
Nogliyyat, Rabito vo Yiiksok Texnologiyalar Nazirliyi yaninda Dovlot Miilki Aviasiya Agentliyi vo ya Tarif
Surasi ¢ixis etmoalidir. Ciinki, Agentlik miilki aviasiya sahosinda dévlat nazaratini va tonzimlomosini hoyata
kegiran icra hakimiyyati orqanidir. Azarbaycan Respublikasinin Tarif Surasi iso asasnamasine asason dovlat
tonzimlonmoasi tatbiq edilon giymatlorin (tariflorin), xidmat haqglarinin, yigimlarin (bundan sonra - giymat)
dovlat tonzimlonmosini hoyata kegiran kollegial icra hakimiyyati orqanidir. (3, 4)

Homginin, fikrimizco ganunvericiliklo, daha doqiq desok Azorbaycan Respublikasinin Nazirlor
Kabinetinin miivafiq qorari ilo milli loukosterlorin yaradilmasi, qeydiyyati, foaliyyat gostormo qaydalart,
giymat vo tariflori toyin etmosi, hansi tariflora va tovsiyyalora asaslanaraq giymatlori miioyyan etmasi, ugus
marsrutlarinin agilmast vo uguslar1 hoyata kegirmasi, belo sirkatlora xiisusi sertifikatlarin verilmasi, belo
sirkatlorin dovlat torofindan dastoklonmasi (maliyys, maddi-texniki va s.) qaydalart miiayyan edilmalidir.
Hesab edirik ki, bu tip sirkotlorin dovlat torafindon xiisusi texniki va maliyys imkanlar1 ilo tochiz edilmosi,
homin sahads foaliyyat géstormok istayan aviasiya subyektlorino giizostli sortlorlo dovlat tarafindon komoklik
edilmosi miivafiq sektorda sahibkarligin inkisafina vo on nohayatdo nogliyyat sektorunun daha da tokamiil
etmasino Sobab olar. Diinya praktikasinda loukoster sirkatloro mistoqil giymat siyasstinin aparilmasi vao
dasima haqglarmin sarbast suratdo miioyyan etmok hiiququ verilir. Ciinki, qiymat siyasatinin sarbast suratdo
miioyyan edilmasi ragaboatqgabiliyyatliliyin yiiksalmasine sabab olar. Lakin, bu giymatlor endirimli olmalidir
ki, hor kes bu dasimadan yararlana bilsin. Buna gbro do bu sahoads giymat siyasstinin dévlat torafindan
tonzimlonmosini mogbul hesab etmirik. Ciinki, belo olarsa bu fakt sahibkarliga miidaxilo olaraq
giymatlondirilo bilor ki, gostorilon harokot mogbul hesab edilmir. Yalniz fikrimizco zorurot yarandigi
togdirds dovlat bu sahays miidaxils eds va tonzimlonma mexanizmini igo sala bilar.

Belalikla, aragdirmanin sonu olaraq hesab edirik ki, miilki aviasiya sahasinds loukoster aviagirkatlorin
hiiquqi asasinin formalagdirilmasi bu girkatlorin faaliyyatinin qurulmasi vo aviasiya iqtisadiyyatinin inkisafi
baximindan ugurlu naticaya sabab olacag.

9dabiyyat

1. “Aviasiya haqqinda” Azorbaycan Respublikasinin 24 iyun 2005-ci il tarixli 944 sayli Qanunu.
http://www.e-ganun.az/framework/10695.

2. AZAL, turizm sirkatlori vo agentliklorin istoklorini dinlayib. http://marja.az/news/23317

3. Azorbaycan Respublikasinin Nogliyyat, Rabito vo Yiiksok Texnologiyalar Nazirliyi yaninda Dovlot
Doniz Agentliyi vo Azarbaycan Respublikasinin Nogliyyat, Rabito vo Yiiksok Texnologiyalar
Nazirliyi yaninda Dovlot Miilki Aviasiya Agentliyi haqqinda asasnamalarin tasdiq edilmasi barads
Azorbaycan Respublikasi Prezidentinin 22 may 2018-ci il tarixli formanu. http://www.e-
ganun.az/framework/38977.

4. Azorbaycan Respublikasinin Tarif (qiymat) Surast hagqinda ©sasnama™nin tasdiq edilmasi barads
Azarbaycan Respublikasi Prezidentinin 26 dekabr 2005-ci il tarixli 341 sayli formani. http://www.e-
ganun.az/framework/11239.

5. Buta Airways sirkatinin rosmi sayti. https://www.butaairways.az

Rusiyanin loukoster sirkati Azarbaycandan gedir. https://az.trend.az/business/2817609.html

7. JloyKoCTephI: UTO 3TO TAKOE M KaKk OHH padoTaoT + 26 OFOKETHBIX aBUAKOMIIAHMK U 3 TIOMCKOBHUKA.
https://lifehacker.ru/loukostery.

o

The concept of lowcoster in our national legislation and its legal basis
Babashov F.B.

Author informed about the lowcost concept, lowcoster aviation companies and the role and
significance of this companies in our Country in this area and legal basis in our legislation. At the end of the
issue, the author has submitted proposals to the national legislation regarding the lowcoster aviation
companies.
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Sosioloji analizin etnik izahi

Xaligova H.S., Xaligov N.B.
Baki Doviat Unversteti, Milli Aviasiya Akademiyasi
Nadir_1961@mail.ru

Miiasir dovriimiiziin hoall edilmoasi problemlardan biri etniki miinasibatlordir. Beynalxalq soviyyada
aparilmig nozori totgigatlar etniki sosial gruplar vo insanlar arasinda etniki milli, etniki suurun
miloyyonlosmasinda, tobii vo idaroetmo mexanizmlorinin islodilmosinds aparict rol oynayir. Movgelarin
siralanmasinda osas forq konstruktiv vo instrumental nozariyysnin hal-hazir ki, mogamda etniki idara
edilmosindadir.

Qadim filosoflar belo hesab edirdilor ki, 6z-6zliiyiindo miinagise na pis, na do yaxsidir, o, insanlarin
royindan asili olmayaragq, har yerdo mévcuddur.

Noazordon kegirilon problems dair bizo galib ¢atmus ilk tadgigatlar b.e.a. VII-VI asrlars aiddir. Homin
dovriin Cin miitofokkirlori belo hesab edirdilor ki, biitiin varligin inkisaf monboyini materiyaya xas olan,
daimi ziddiyyoatda olan va dastyicilarin cobhalogsmasine gatirib ¢ixaran miisbat Vo moanfi cahatlorin garsiligli
miinasibatlori togkil edir.

Cin filosofu Lao-tsz1 (b.e.a. 579-499-cu illor) miiharibs Vo miibarizoni deyil, siilh vo barisigi ali doyor
hesab edirdi. O deyirdi: Doytislordo miihariba istamayanlar galib golir, on baslicas: sakitliya vo sabitliya
riayoat etmokdir.

Qadim Yunantanda belo yanagmalarin yaranisinda onlarin rolu haqqinda falssfi tolim meydana ¢ixir.
Anaksimagor (b.e.a. 610-547) gostorirdi ki, bu hallar tozahiirlorin harokatini, mévqeyini vo miibarizasinin
dogurdugu zoruri gqanunauygun proses kimi toqdim etmisdi. O yazirdi: “Miibarizo timumidir va har bir hal
zorurat lizra miibarizodon kegir”

Coxsaxoali etniki tozahiir miinaqgiso Kimi ilk dofo Adam Smitin ‘“Xalglarin sorvatinin tobisti vo
sobablori haqqinda todqiqat” osorindo arasdirilmigdir. Etniki miinagigalorin asasinda comiyyat siniflora
(kapitalistlora, miilkiyyatcilora, fohlolors) boliinmasi vo igtisadi rogabsti yaratmigdi. Adam Smit siniflarin
arasindaki qarsidurmani camiyyatin inksafinin monboyi kimi, etniki sosial miinaqisoni isa bosoriyyatin
nemoti kimi dayarlondirirdi.

Alman filosovu Immanuil Kant hesab edirdi ki, “qonsuluqda yasayan miixtolif etniki mdvqeyo aid
olan insanlar arasinda uzun miiddatli siilh voziyyati tobii hal deyil”... Oksina tobii hal miiharibaya tohdid vo
ya miiharibadir. Sonda siilhiin bargerar olmasi etniki qruplar arasinda kompromis qiivvalorin idaro etmo
sistemindo moéhkomlonmosidir. Tarixon miiharibs aparan dovlstlorin bagg¢ilarinin mitharibonin dayandirilmasi
ticlin mohvi, avozlonmasi buna bariz niimunadir.

Etniki konsepsiyanin maovgeyi — kegmis nosillordon golon antropoji, psixo-fizioloji, tobii-bioloji
faktorlarin soxsin formalasmasinda asas sortlordondir. Etniki otraf miihitdo soxsiyyatin varligi comiyyatin
cografi mangoaidan va etniki milli tosnifatdan asilidir.

Etniki konsepsiyanin bu moévqgeyinds soXsin Vo ya qrup insanlarin xiisusiyyoti deyil, suurun
tokamiiliidiir. Konstruktiv, instrunental konsepsiyanin etniki dayar rolu sosial, siyasi, soxsin problemlarinin
hallinds vacibi amildir.

Etnikilik — bu nainki madani-genetik moxsuslugun hansi etniki tobagoys aidiyystindon asililigidir,
hom da subyektiv slagalarin qruplarin, soxsiyystin etniki sistemino daxil edilmasidir.

Bu anlagma aspektindo “etniki taninma” insanin 6ziinii tanima vo dork etms anlaminda konkret olaraq
etniki-milli qrupa aidiyyatin osas tosnifatina moxsus doyordir. “Etniki tammnma”nin  Struktur
formalagsmasinda ziddiyyatli, ¢atin vo hall olunmaz hallar mévcuddur va torkibi iki hissadon ibaratdir:
bunlar kognitiv va affekt hallaridir.

Birinci tarkib hissada etniki forglonma, tesadiif-informativ aspektlor milli-etniki miinasibatlorin idara
edilmosidir. Bu hallarda insanlarin soxsi movqelori, xiisusiyyatlori, keyfiyyatlori miixtalif qrup insanlarin
arasinda tokrarlanir. Bu xiisusiyystlor yasam soraiti, milli dil, antropoloji ndv, ¢ox hallarda iso dini
mansubiyyat faktoru ils tanzimlanir.

Ikinci tarkib hissada iso etniki tosnifat fordi 6ziinohazirhigin sistem halinda deyil, emosiyalar, hisslar,
va giymatlondirmo meyarlari ilo gabul edilir. Lakin bu mévqgeds ti¢ hal: miisbat, manfi va neytral miihitin
movcudlugunu tamamlayir. Subyektiv hoddo etniki ortaqliq soxsin yiiksok doracodo 6ziino hérmotdon -
xacalat hissina gadar dayisir.
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Etniki formalasmanin mexanizmlorini basa diismok c¢ox hallarda ¢otindir vo belo bir mévge horbi
miinagisalorin yaranma sabsbins ¢evrils bilir. Sexsin vo ya qruplarin etniki moadaniyyatin yasam miihitindan
asililigi, giymatlondirmo meyarlari, fordi soxsin doyari boyiik mona dasiyir va halledici rol oynayir.

Buna bariz niimuna: Ermanistan dovlati ilo Azorbaycan arasinda Qarabag otrafinda bas vermis hoarbi
konflikdir. Bu konfliktin monbayi tarixin dorinliklorindan, etniki, milli, dini forglordan irsli galir.
Baxmayaraq ki, bizim xalg homiso siilh, anlagma, tolirantliq movqeyi ilo yasayir, qonsu dovlatlor tarixon
torpaqlarimiza, milli sarvatlorimizo susanaraq osassiz iddialar yiriitmiis, xalqimiza qars etniki “tomizloms”
(mahv etmo) aparmusdir.

Etniki movqeds etniki milli faktorlarin mahiyyat doyari dovlst daxilindo mixtalif milli, dini, adat -
ananali xalglarin sosioloji baximdan kompromis yanagmalarla yasamasinin ali daracasidir.
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Ethnicity as a subject of sociological analysis
Khaligova G.Sh., Khaligov N.B.

One of the problems that solves our modern era is ethics. International theoretical studies play a
leading role in identifying ethnic, ethical, and natural and managerial mechanisms among ethnic social
groups and people. The fundamental difference in the discovery of terms lies in the constructive and
instrumental theories that are in the right direction.

Ancient philosophers believed that the conflict itself is not bad and not good, it is everywhere,
regardless of people's opinions.

The first studies that came to us on the problem under consideration were VII-VI centuries. The
Chinese thinkers of that era believed that the source of the development of everything that exists is the
essence of the issue, the contradictory and mutual relations between the positive and negative aspects that
lead to the collapse of carriers.

The Chinese philosopher Lao Tzu (cf. 579-499) considered peace and reconciliation as the highest
value, not war and struggle. He said: “Those who do not want war in battle, win, and most importantly,
remain calm and stable.

O0BbeKT 1 00beKTHBHAS CTOPOHA XYJIUTAHCTBA B COOTBETCTBHM €O cT. 207 YK
Azepoaiimkanckoii CCP 1960 rona

Hcemaunosa X. A.
Milli Aviasiya Akademiyasi
ismhumay@inbox.ru

B cootBerctBuu co cr. 207 YK Azepbaiimxanckoit CCP 1960 roga XyJMrancTBo ONpeAeisioch Kak
YMBIIIJICHHBIC JISHCTBHS, TPYOO HapylIaolre 00IeCTBEHHBIN OPSIOK U BhIPAKAIOIIUE SIBHOE HEYBaXKCHUE
K oOmectBy. [y TpaBWIBHOIO ITOHMMAaHHs XapaKTepa XYJHMTaHCTBA, €ro CBOWCTB, a Takke s
HAJJISXKAILEr0 MPUMEHEHHSI YTOJIOBHOTO 3aKOHA BaXHOE 3HAUYEHUE MMEET 3aKOHOAATEIBHOE OIpEJEIeHNe
TOHATHS XyJUTAHCTBA. YeTKoe M MOJHOE MPENCTaBIEHHUE O CYIIHOCTH MPECTYITHOTO AESHHSA, a TAaKKE ero
CBOWCTB MOXET JIaTh aHAIN3 COCTaBa MPECTYIUICHU. DPPEKTHBHOCTE OOPHOBI C XyJTUTaHCTBOM 3aBUCHT OT
MPaBUWIBHOW KBaJHU(PHUKALUK IESIHUS, YCTAHOBJICHHUA HAIMYMS B ACHCTBHAX BHHOBHOTO NMPHU3HAKOB COCTaBa
MPECTYIICHUS.

TeopeTrueckuii M NPaKTHUYESCKHH HHTEPEC NPEACTABISACT YACHCHHE OOBEKTa PacCMaTpHUBAaEMOTro
npectymieHus. B 60-e rozpl mpomuioro Beka BONPOC O TOM, Ha KaKHe COLUAIbHBIC LIEHHOCTH IOCATaeT
XYJIUTaHCTBO, BCE €Ile OCTaBajci AMCKYCCHOHHBIM. OIHM aBTOPHl CYMTAIH, YTO OOBEKTOM JIaHHOTO
NPECTYIUIEHHUS SIBIISETCS OOIIECTBEHHBIM MOPANOK WIM TPaBWIA COLMAIUCTUYECKOTO OOIICKUTHA H
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o0uIecTBeHHBIH MopsiaoK [6]. Jpyrue ke yueHble CUMTaIH, YTO OOBEKTOM XYJIUTAHCTBA SBISIOTCS IpaBUiia
COIMAIMCTUYECKOT0 OOIIKUTHSA, W JAHHOE MOHATHE BKIIOYaeT B ceOsf M MOHATHE «OOIIECTBEHHBIH
nopsaok» [7]. Psa aBTOpoB cumTamy 0OBEKTOM OOLICCTBEHHBIN MOPSIOK, OCHOBAaHHBIA Ha COOJIOJICHUU
MpaBUI corpanucTuieckoro oomexutua. A.H. TpaitHuH cunTan, 4To XyJIUTaHCTBO MOCATaeT HE TOJBKO Ha
0O0IIECTBEHHBIN IPaBONOPSIIOK, HO U HA HHTEPECH INYHOCTH.

OnHako MO3UIMSI HEKOTOPBIX aBTOPOB IOBOJIBHO COMHMTEINBHA. IIpexae BCcero Hemb3si COrJIaCUThCS C
OTHECEHHWEM K OOBEKTY XyJUraHCTBa MPaBWJI COLMATUCTUYECKOro oOmexutus. laHHple TpaBuia He
PEryaupyroTCss HOpMaMH IpaBa U MOPAJIH, @ CaMH 3aKPEIUIEHBI B 3TUX HOPMax. ABTOPBI, TOAJEPKUBAIOIINE
JAHHYIO [TO3ULUIO, IPU3HAIOT B KAUeCTBE 00BEKTA YrOJIOBHO-TIPAaBOBOM OXPaHbl HOPMBI ITOBEIICHUS JTIOJIEH, C
YeM HEJb35 COTTIaCUTHCS.

He mpencraBnsieTcss mpuemieMbIM CUMTaTh OOBEKTOM XYJIUTaHCTBA YCIOBHH COLMATHCTHYECKOTO
OOIIEXNUTHS, TaK KaK JAHHOE ITOHATHE OXBATHIBAET IIMPOKUI KPYI OOLIECTBEHHBIX OTHOILCHUN, PA3INUHBIX
10 CBOEMY XapakTepy.

OOBEKTOM MPECTYIUICHUs! SBIISIOTCS T€ OOLIECTBEHHBIE OTHOUICHHS, KOTOpBIE BCErna HecyT ymiepo
100 HAXOIATCS MO YTPO30H MPUIMHEHHS TAKOBOTO B PE3YJIbTaT€ KOHKPETHOI'O IPECTYIICHHUS.

Tak, XyJauranckue IOCTYIIKA MNPUYMHSIOT BpEl Ppa3IM4HbIM, OTJIMYAIOIIMMCS Ipyr OT Jpyra
uHTEepecaM. ECTECTBEHHO XYJIHMIaHCTBO HE B KaXKIOM CIIydae HaHOCHUT yIIepO TaKuM COIMAJbHBIM Olaram,
KaK HampuMep, HopMasibHOe (PYHKIIMOHMPOBAaHUE NPEANPUATHH, TpaHCIOpTa U Tak aajiee. Ho HecMoTpst Ha
BCE MHOT000pa3ue MHTEPECOB, KOTOPHIC HAPYIIAIOTCS NAHHBIM MPECTYIUIEHHEM, UMEHHO OOILECTBEHHBIN
MOPSZIOK BCET/Ia TEPIIUT Bpe OT XyJIUTaHCTBA.

Kak mpaBuio, o0mecTBeHHBIN MOPSA0K TPAKTOBAJICS CIMIIKOM MIMPOKO. YacTo ero oTOXIECTBISLTN
CO BCEM COLMAIbHBIM IOPSIOKOM BO BCEX OONACTAX >KU3HHM, OXBAaTBHIBAIOIIMM M COLMAIMCTHYECKUH
npaBonopsaok. OmHAKO OOLIECTBEHHBIH MOPSAAOK KaK OOBEKT YTrOJOBHO-IIPABOBOW OXPaHBI MPEICTABIISI
cOo0OH TONBKO OAMH M3 MHOTOYUCICHHBIX O3JICMEHTOB OXpaHJICMBIX 3aKOHOM COLMATUCTUYECKUX
OOIIECTBEHHBIX OTHOLLICHUH.

He Bce oTHOIIEHUS, KOTOpBIE OXBaTBHIBAINCH IOHSITHEM «OOLIECTBEHHBIH MOPAIOK», SIBISUIUCH
00BEKTOM YroJIOBHO-TIPaBOBOHM OXpaHbl. B ciydasix, koria crerneHb Bpena Oblila HECYIISCTBEHHA, HE OBLIO
HEOOXOIUMOCTH TPHMEHEHHST MEpbl YTrOJOBHO-TIPABOBOTO XapakTepa, a JHIIb aJIMHHHACTPATHBHOTO-
MPaBOBOIO WM OOIIECTBEHHOro. Takum o00pa3oM, TakoW Bpell MOI ObITb HAaHECEH TOJBKO IPECTYIMHBIM
XYJIUTAHCTBOM.

Tak, oObekTOM Xynuranctea B cooTBercTBUM co cT. 207 YK Asep6aitmxkanckoit CCP 1960 ronga
clleIoBAJI0 OBl CUMTAaTh OOIIECTBEHHBIH MOPSAAOK, KaKk HEOOXOAMMYIO IMPEANOCHUIKY HOPMaJIbHOTO
(YHKIMOHUPOBAHUSI TOCYNAPCTBEHHBIX YUPEKIACHUM W NPEennpUsTHH, OOLIECTBEHHBIX OpraHU3aLui,
HOPMAaJIbHOW OOIECTBEHHO-TIOIMTHYECKON, TIPOU3BOJICTBEHHO W MHOW COIIMAILHOMN NESTETLHOCTH, a TAaKKe
KHU3HH TPaKAaH.

B cootserctBum co ct. 207 YK Asepbarimkanckoit CCP 1960 roga XxyaurancTBo XapakTepu30BajoCh
JCHCTBUSIMH, HAPYIIAIOMIMMHU OOIIECTBEHHBIM MOPSIOK U BHIPAXKAIOIIUMHE SIBHOE HEYBa)KEHHE K OOIIECTBY.
XynuraHckue JeHCTBUS BHIPOKAINCh B HAHECEHWH MOOOEB, B yUMHEHHE N1€00Ia, B YHUYTOXKEHHH HIIH
MOBPEKICHUN HMyllecTBa M Tak Jainee. COCTaBUTh HCUEPIBIBAIOLIIMHA IepeueHb NaHHBIX JeHCTBUI
HEBO3MOJKHO KaK Ha 3aKOHOJIaTEIbHOM, TaK ¥ Ha JOKTPHHAJILHOM ypPOBHE.

OnHaKoO B CBSI3M CO 3HAYUTEIBHBIM pPa3HOOOpa3veM BHJIOB XYJIHMIAaHCKHUX JIGHCTBHH TpeOyeTcs Hx
knaccu¢ukanua. Takas Obuta mpennpunsta M. M. I'pomsunckum B 20-e¢ rogpl HpOLUIOTO BeKa, TaK OH
pasgenui XyJuraHckue AeWcTBHs Ha aBe rpynnbl. K mepBol oH oTHEC aeiicTBMS, KOTOpblE HE ObUIM
MPEeLyCMOTPEHBl CTaThell YTOJIOBHOTO KOAEKCAa, HO TaK Kak Hapymaiu OOIIECTBEHHBI MOPSAOK U
BBIpaXald HEYBaK€HHE K TpakJaHaMm W OOLIECTBY B LIE€JOM, OHM MOAMaianu nopn neiicreue cr. 176 YK
AzepOaiimxanckoit CCP 1922 roma. M. M. ['poa3uHckuii KO BTOPOM IpyIine OTHOCHI AEHCTBHS, KOTOPBIE
COCTaBJISUIA MPECTYIIEHUS, IPENYCMOTPEHHBIE COOTBETCTBYIOIIEN cTaThell YK, HO coBepmiayinch ¢ 1EJIbI0
HapyIIeHHs 00IIECTBEHHOTO mopsiaka [2].

Cnenyer yHOMSHYTh CTaTUCTHYECKHE JaHHBIE, TaK B COOTBETCBUHM C KPHUMHHOJIOTHYECKHUMHU
WCCIIE/IOBAHUSIMH XYJIMTAaHCKUE JICHCTBUS BBIPAXKAIUCH B ClIEAyIOIUX (hopmax: HelleH3ypHas Opanb B 15%
nei, mooou B 55%, HoxeBbIe paneHus B 5%, OyiicTBo B 17%, npaka B 6% u npoune Gopmbi B 2% [1].

XynuranctBo B coorBercTBuU co cT. 207 YK Azepbarimkanckoit CCP 1960 roga Morio nposiBisiTbes
TOJIBKO B JIEHCTBHSIX, YTO MOATBEPKAAETCS U HA NpakTHKE. Tak, 3aKOHOAATENb NPELYCMOTPEN «IENCTBUA» B
Ka4ecTBE OHOTO M3 €ro KOHCTUTYTHBHBIX PU3HAKOB. KpomMe Toro, He ObLIO cityyaeB 3aUKCHPOBaHO (akTa
HPECTYITHOTO 0e3/1eHCTBHSA, KOTOPOE MOTIIO ObI OBITH KBATHM(HUIIMPOBAHHO KaK XYJIUTaHCTBO.
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Toneko rpydoe HapymeHne OOIECTBEHHOTO MOPSIKa MOTJIO OBITh MPU3HAHO YTOJIOBHO HaKa3yeMbIM
XYJIUTaHCTBOM. JlaHHBIM NpPHU3HAK XapakTepU3oBaicsi Kak JEMCTBUEM, TaK TaK U OOIIECTBEHHO OIACHBIM
MOCJIECTBUEM, TO €CTh CYIIECTBEHHBIM HapyIIeHHEM OOIIECTBEHHOTO HOPSIKA.

Taxoke 00s3aTeNbHBIM TPU3HAKOM XYJIUTAHCTBA SIBISUIOCH BBIp@KEHHE B ACHCTBHAX BHHOBHOTO
SIBHOTO HEYB@)XKEHUs K o0mecTBy. TakuM 00pa3oM, XyJIMraHCKHE NEHCTBUS XapaKTepU30BaJIOCh €AMHCTBOM
IBYX 00s13aTEJIbHBIX MOMEHTOB - I'PYOBIM HapylleHHEM OOIIECTBEHHOIO MOPSAIKA U SBHBIM HEYBAKCHHEM K
obmectBy. OTCYTCTBHE OJHOTO M3 HHUX HCKJIIOYAIO OTHECEHHE JAESHUS K YTOJIOBHO HaKa3zyeMoOMY
XYJIUTaHCTBY.

JIMCKYCCHOHHBIM SIBJISUICSL BOIIPOC O TOM, SIBJISIIOTCSI JIM NIPECTYIIHBIE MOCIEACTBUS 00s3aTENbHBIM
AIIEMEHTOM JAaHHOTO mpectymieHus. OAHW aBTOPBl CUHMTAIM, YTO IOCIEACTBHUS AJSl HAJM4YUS COCTaBa
npecTyrieHus oos3atenbHbl [4], apyrue xe Her [3].

[IpencraBmnsgeTcsi, 9TO peMIeHHE TODKHO OBITH OCHOBAHO B COOTBETCTBHH C TeKCTOM co cT. 207 YK
Azep6. CCP 1960 roga, B KOTOPOM SICHO yKa3aHa CTEIEHb HAPYIICHHS OOIIECTBEHHOTO MOPSAKA, YTO AAaeT
OCHOBaHHUE CUMTATh MPECTYMHbIC MOCIEACTBUS XyIUTaHCTBA 00sI3aTEIbHBIM JIEMEHTOM COCTAaBA.

Tak, olleHKa XapakTepa M CTENEHU HapyIICHHWs OOIIECTBEHHOIO IOpPSAKa CIOCOOCTBOBAJ BEPHOMY
PAcCKpBITUIO COAEpKaHMA JACHCTBHH, YTO BaKHO MJsl paccieNOBaHUSI U CyA€OHOrO pacCMOTPEHUS
YTOJIOBHOTO JIeJia, 0COOCHHO TIPU OTTPaHHYCHUH XYJIMTaHCTBA-NPOCTYIIKA OT XyJIUTaHCTBA-TIPECTYIJICHNUS, a
MOCJIEIHETO OT APYTUX MPECTYIUICHHUH.

B ciyuasix, korga XyauraacTBo OBIJIO CBSI3aHO C NPUYMHEHHEM TpakaaHaM (QU3MYECKOro BpeAa WK C
YHUYTOKEHHEM WM IMOBPEXKICHUEM HMYIIECTBA, MPUYWHUBILIETO 3HAYUTEIBHBIA yIIEpO MOTEpIEBIIEMY,
HCKITIOYAIIOCh OTHECEHUE JaHHBIX JEHCTBUI K aJIMUHICTPATUBHOMY NPAaBOHAPYIICHHIO.

OnHako BO3HMKAIM TPYIHOCTH B ClIydae NPUYMHEHUS HEMAaTepHalIbHOIO Bpela, KOTOPBIA HE
nojIaBaics ydery. B jaHHOM ciydae XapakTep, croco0 AeicTBUI TOMOTaIH ONpeeTUTh COOTBETCTBEHHO U
CTElleHb TPUYMHEHHWs] Bpela OXpaHsAeMbIM 3aKOHOM HMHTepecaM. Pa3rpaHuueHHI0 JaHHBIX BHJIOB
XYJIMTAaHCTBA CIIOCOOCTBOBaja MUCHO3HUNUA CT. 1 YKaza or 26 uroHs 1966 roma, B KOTOpO# OBLTN HAa3BaHBI
Tpu (opMa MENKOro XyJNWUTaHCTBA: HENEH3ypHas OpaHb B OOIIECTBEHHBIX MECTaX, OCKOPOUTEIHHOE
MPUCTaBaHUE K IpaXkJaHaM, Ipyrue MoJo0HbIe JEHCTBUS HapyIaoye 0OMIeCTBEHHBIH MOPSIIOK.

3Ha4YnTeNbHOE BIUSHUE HA CTENICHb OOIECTBEHHON OMACHOCTH XYJIMTAHCTBA OKA3hIBAJIO BPEMSI, MECTO
U O0OCTaHOBKa €ro coBepuIeHus. Tak, W3ydeHHe KOHKPETHOH CHUTyallMd COBEPLICHHS XYJIMTaHCKOTO
MOCTYIIKa MMEJIO BaYKHOE 3HAYCHHE JIJIs BEPHOI OIIEHKH CTENCHHU OOIIECTBEHHOH OMAaCHOCTH COiesiHHOTO [8].
Hexoropeie aBTOpBI BBICKAa3bIBAIM MHEHHE O TOM, YTO NPH pa3rpaHUUEHHUH IMPaBOHAPYIICHWH, TTOMHMO
JPYTHX BBIIIEYKA3aHHBIX OOCTOSATENBCTB, HEOOXOAMMO YYHTBHIBaTH M OCOOCHHOCTH JIMYHOCTH BHHOBHOTO
[5]. Ho nannas mo3urms npotuBopeunia ct. 156 Koncruryuun CCCP, npoBo3riamasiieil paBeHCTBO BCeX
TpaXJaH Tepell 3aKOHOM U cyloM M cT. 3 OCHOB YTrOJIOBHOTO 3aKOHOJATENbCTBA, COTJIACHO KOTOPOMY
OCHOBAaHUEM MJISl NPHUBJICYCHHUS K OTBETCTBEHHOCTH SABJSUIOCH HAJM4YUE B JIEHCTBUSAX NPU3HAKE COCTaBa
MPECTYIUICHHS.
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Avrticle 207 of the Code of Criminal Code of Azerbaijan SSR 1960 Object and Objectives as a
Component of Hooliganism
Ismayilova H.A.
The article examines signs of classification and limitation of the deed (offense) of Article 207 of the
Criminal Code of Azerbaijan Republic of 1960, and the separation from administrative mistakes. As well as
the object and objectivity of the element of the hooliganism is analyzed.
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CeKHHH 7. AKTyaJ’[LHbIe l'[pOﬁJ'[eMBI aBHAIIMOHHOM 0e30macHOCTH

Avtomatik distansion idara edilon miihafiza-xabardarliq sisteminin is
faaliyyatinin algoritmi

Riistamov R.R., Nabiyev R.N., Ramazanov K.S.
Milli Aviasiya Akademiyasi
ruslan__433@mail.ru

Aviasiya tohliikasizliyinin osas masalasi, Sornisinlorin, ugus heyatinin, yeriisti personalin, miilki
aviasiyaya xidmat gostoron aeroportlarin yerdo Vo ya ugusda terror vo gqanunsuz midaxilo aktlarindan
miihafizasinin vo miidafiasinin tomin edilmasi moagsadi ilo tadbirlor kompleksinin hayata kegirilmasidir. Bu
todbirlor kompleksinin totbigi beynalxalg vo milli soviyyslords, homginin aeroport vo aviasirkotlor
Saviyyasinda insan vo material resurslarinin calb edilmasi ilo olds edilir [1-3].

Yeni texnoloji avadanliglarla tachiz olunmus inteqrasiya edilmis vo etibarlilig1 kifayat qodar yiiksok
olan miihafizo-xobordarliq sistemlorinin totbigi ilo miihafizo qrupunun say1r minimuma endirililir vo bunun
noticasinds strateji obyektin igtisadi vo texniki cohatdon somorali mithafizasi tomin edilmis olur [4, 5].

Miihafizo qrupu (emokdaslari) torafindon obyektlorin miihafizosinin tomin edilmasi ilo slagodar bas
vera bilocok fosadlarin asas manbalori asagidakilardir [6]:

1) Bozi omokdaslarin pesokarliq saviyyslorinin asagi olmast;

2) Miihafizasi hovals edilon arazinin va perimetrin boyiik 6l¢iido olmast;

3) Omokdasglarin 6zlori torafindon toradilo bilacok cinayat amallori vo s.

Mogalods mogsad, tokmillosdirilmis avtomatik distansion idara edilon inteqrasiya olunmus «IQM
4.00.000 TT vo IT» miihafizo-xobardarliq sisteminin is foaliyyatinin algoritmini qurmagdan ibarotdir.

Mogsada ¢atmaq iigiin tokmillosdirilmis «IQM 4.00.000 TT vo IT» miihafizo-xobordarliq sisteminin
qurulmus struktur sxemi iizra, onu togkil edon alt sistemlorin funksional imkanlar1 nazardon kegirilmisdir
(sok. 1).

Miihafizo edilon obyektds ovvalcodan toyin olunmus dord yerds obyekt idarsetmo blokunun (OIB) vo
morkazi obyekt idaraetma blokunun (MOIB) montaj qutular1 yerlosdirilmisdir. Perimetra nozarat etmok iigiin
toyin olunmus diroklorda hor bir torafo (perimetr iizro zonaya) nazarst edon IQ sensor ciitliiyii (qobuledici -
stialandiric1) fordi olaraq koklonmisdir. Miihafizo kompleksinds videokameralar, radiomodem, projektorlar,
tutum sensoru, xobordaredicilor (borgvuran, sirena vo yangin siqnalizasiya sistemi), eloco do pozucunun
hasar1 asma cohdlorini vo havadan hiicumu agkar etmok Kimi olave tohliikesizlik tadbirlarinin hoyata
kegirilmasi {iglin lazer siiali sistemlor totbiq edilmisdir. Bunlardan basqa, pozucunun yaxinlasmasini daha
uzaq mosafodon agkar etmok iiciin miihafizo edilon obyektin perimetri boyunca torpagin miioyyan
darinliyinds vibrasiyali sensorlar qurasdirilmigdir. Obyektdaki qapidan icazasiz girisin qarsisini almaq va is¢i
personalin icazali girigini tomin etmok {iglin hermetik kontaktlar vo biometrik giriso nazarat sistemi vasitasila
nozarat nozords tutulmusdur [7].

Belaliklo, sistemin tam daxili strukturunun islomo mexanizminin aydinlasdirilmast moqgsadi ilo
tokmillosdirilmis avtomatik distansion idaro edilon inteqrasiya olunmus «IQM 4.00.000 TT va IT» miihafizo-
xabordarliq sisteminin is faaliyyatinin alqoritmi gok. 2-do gdstorilmis formada qurulmusdur [8]. Qurulmus
alqoritmo osason demok olar ki, idarsetma panelinds vo pultunda yerloson "Start" diiymasi operator
torofindon sixilan kimi miihafizo-xobardarliq sistemi iso baslayir vo dorhal sensorlarin is faaliyyatinin todqiqi
aparilir.

“Miihafiza” rejiminds obyektin zonalarindan har hansi birinds Vo ya gapida qanunsuz miidaxils akti
bas verorss, IQ va tutum sensoru, videokameralar eloco do, hermetik kontaktlar, biometrik giriso nozarat
sistemi vasitasi ilo signal uygun torofin OIB-sins 6tiiriiliir. OIB-yo qosulmus bargvuran va sirena iso diisiir.
Konkret zonada “Hoyacan” signalinin bas vermosi MOIB-db isiq diodlariin vaziyyatine géra bilinir va bu
halda pozucunun goriintiisii videomonitorda gostarilir. Belo oldugda, sistemin yanlis iso diismasini
farglondirmok miimkiin olur. Pozuntu hagqqinda malumatlar videoregistrator vasitasilo arxivlesdirilir vo eyni
zamanda radiomodem (6tiirlicii) vasitasi ilo 35 km mosafads dispetcer montagasinds yerlogdirilmis markazi
obyekt blokuna otiiriiliir. Bu zaman miihafizo qrupu miihafizs edilon obyekts darhal yaxinlasir va pozucunun
saxlanilmasi istigamatinds miivafiq tadbirlar goriir. Sonra sistem yenidan isa baslayir [8, 9].
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Sokil 1. Tokmillosdirilmis «IQM 4.00.000 TT va IT» miihafizo-Xobardarlq sisteminin struktur sxemi
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Algoritmdon goriindiiyli kimi, sistemin faaliyystinin teskilini miihafize qrupu yerino yetirmir.
Miihafizo qrupu yalmz tokmillosdirilmis «IQM 4.00.000 TT vo IT» miihafizo-xobordarliq sistemindo bas ver
vermis “Hoayacan” signalinin sobobini aragdirmagq {igiin homin oraziys yaxinlagir.

Natica.

Avtomatik distansion idaro edilon miihafizo-xobardarliq sisteminin is faaliyyatinin algoritminin
tohlilino asasan demok olar ki, onun tatbiqi miithafizo qrupunun sayimi minimuma endirmays imkan verir vo
tokmillogdirilmis avtomatik distansion idaro edilon inteqrasiya olunmus «IQM 4.00.000 TT va IT» miihafizo-
Xobordarliq sistemi vasitasi ilo strateji obyektlori igtisadi vo texniki cohstdon somoarsli miihafizo etmok
miimkiindiir.
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The algorithm of the working system of automatic distance management warning system
Rustamov R.R., Nabiyev R.N., Ramazanov K.Sh.

The article contains an algorithm that describes the protective characteristics of the protection
function and the protection function of the protection team. The possibility of timely detection of illegal
interventions that may occur in the area through the improved «IQM 4.00.000 TT va IT» security-awareness
system, which allows minimizing the number of security groups, has been identified.

Miilki aviasiyada aldagayirma partlayici qurgularla alagadar
béhran saraitinin xarakteristikasi

Hasanov A.C.
Milli Aviasiya Akademiyasi
hasanovafig@gmail.com

Giris. Miilki aviasiya dovlatlor arasinda iqtisadi, siyasi va madani slagslorin inkisaf etmasi tiglin sorait
yaradir. Diinya shalisinin sayinin artmas1 vo durmadan artan igtisadi talobatlar miilki aviasiyaya olan ehtiyaci
giinii-giindon artirir. Beynalxalq Miilki Aviasiya Toskilatinin (BMAT) prognozlarma gors 2030-cu ilds illik
sarnisin dagimalarimim hacmi 3,3 milyard Sarnisindon 6 milyarda, yiik dagimalarmin hacmi isa illik 50 milyon
tondan 125 milyon tona catacaqdir.

Miilki aviasiyanin samaraliliyina, miintozomliyina va tohliikasizliyine monfi tasir edon amillardan biri
do ganunsuz miidaxiloa aktlaridir. Qanunsuz miidaxilo aktlari insanlarin hoyat vo saglamliginin itirilmasing,
diinya xalqlarinin miilki aviasiyanin tohliikasizliyino olan etibarinin azalmasina vo boyiik iqtisadi itkilora
sabab olur. BMAT tarafindan 2017-ci ilds nosr edilon “Aviasiya tohliikasizliyinin tamin edilmasi {izra Qlobal
Plan”da geyd edilir ki, 2011-2016-c1 illor arzinds diinyada 21-i insan itkisino sabab olmus 69 ganunsuz
miidaxilo akti bas vermis vo 884 nofor holak olmusdur. Qeyd edilon illor arzinds téradilmis ganunsuz
miidaxilo aktlarinda on ¢ox sldaqayirma partlayict qurgulardan (OPQ) istifads edilmisdir. OPQ-la slagodar
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ganunsuz miidaxils aktlar1 ¢oxsayli insanin hayat vo saglamligini itirmasine, boyiik maddi ziyana va miilki
aviasiyanin etibarlilifinin azalmasina sobab olur [1].

OPQ-nun va ya igarisinds belo qurgunun olmasindan siibha edilon agyanin (baglamanin) agkarlanmast,
OPQ-nun yerlasdirilmasi barads malumatin daxil olmasi va ya OPQ-nun partladilmasi ilo slagoadar ganunsuz
miidaxilo aktlar1 miilki aviasiyanin foaliyystindo bohran soraiti yaradir. OPQ-la olagodar bohran soraitinin
miivoffagiyyatlo idars olunmasi, yani naticalorinin minimum ziyanla aradan qaldirilmasi {igiin belo bohran
soraitinin xiisusiyyatlorinin dyranilmoesi mithiim shamiyyot kasb edir. Buna gors do miilki aviasiyada OPQ-la
olagodar bohran soraitinin xarakteristikast mévzusu todqigatin aparilmasi ti¢iin aktualdir.

1. 9PQ-la slagadar ganunsuz miidaxils aktlar

OPQ-la slagadar ganunsuz miidaxilo aktlar1 ugusda vo ya yerds olan hava gamisinda, hamginin hava
limaninin arazisinds vo ya onun yaxin atrafinda yerlagon infrastruktur obyektlorinds téradils bilor. “Aviasiya
tohliikasizliyi sahasindo qlobal risk konteksti hagqinda BMAT-in Boyanati”nda OPQ-la olgador 5 név
ganunsuz miidaxilo akti miiayyanlosdirilmigdir: OPQ soxsin iizarinds va ya ol yiikiindo; OPQ yiikds; OPQ
geydiyyatdan kegmis baqajda; ©OPQ nagliyyat vasitasinds; OPQ servis predmetlarinds.

OPQ-la oslagodar gqanunsuz miidaxilo aktlart sornigin, insayder Vo ya garsilamaga vo ya yolasalmaga
golon saxs gisminds hava limani arazisine daxil olan terrorgu tarafindon téradilo bilor. Bundan slave, ©PQ-la
olagadar qanunsuz miidaxilo aktlari intihar xarakterli ola bilar [2].

2. 9PQ-nun komponentlari

OPQ adindan molum oldugu kimi sldogayirma, yoni Sonaye iisulu ilo hazirlanmayan, harokotli
(naqliyyat vasitalori) va sabit (bina) obyektlarin i¢arisinds va ya atrafinda terror aktlarinin téradilmasi ti¢iin
istifado olunan partlayict qurgudur. ©OPQ partlayici komponentdon, nagildon, elektrik agarindan, enerji
monboyindan va elektrodetonatordan ibarotdir. ©PQ-da partlayict komponent kimi marmilordan vo ya
partlayict maddoslordan (PM) istifads edilir.

OPQ-nun hazirlanmasi ti¢iin mormi gisminds ol qumbaralarindan, top vo ya minaatan mormilorindon, piyada
oleyhino minalardan istifado edilir. Partlayis zamani omolo golon qazlarin yaratdigi enerji marminin
govdosini dagidaraq kiitlosi 1 gramdan az olan va yiiksok siiratlo (toxminan 2000 m/san) otrafa yayilan
galpalar amals gatir [3]. Havanin miigavimati naticasinds partlayis morkazindon otrafa sopalonan goalpaloarin
OPQ-nun hazirlanmas: {iglin insaat vo qazma islorinds va ya hoarbi sahads tadbiq olunan PM-dan istifada
edilir. Bundan olava, giibralordon vo diger maddslordon hazirlanmis PM-dan istifade etmokls OPQ
hazirlanir. Partlayisin dagidiciligini artirmaq tigiin PM-in atrafinda bolt, gayka vo mismar yerlosdirilir.
Partlayici komponent elektrodetonator vasitasi ilo aligdirilir. Elektrodetonatorun aligdirilmasi {iglin iso
akkumulyator batareyasindan (AB) naqil vasitasi ilo 6tiiriilon elektrik enerjisinin istilik enerjisina gevrilmasi
xassasindan istifads edilir [5].

3. OPQ-nun partlayis parametrlori

PM-lor detonasiya siiratina vo yaratdigi enerjiya gora zaif vo giiclii olmagqla iki qrupa boliiniir. Zaif
PM-in (tistiisliz vo tiistiilii barut) detonasiya siirati 400-1000 m/s, giiclii PM-in (plastik vo maye partlayici
maddalar) isa detonasiya siirati 1000-8500 m/s olur [6]. Partlayis zamani1 yaranan fasadlar PM-in n6viindan,
kiitlasindon va sixligindan, homg¢inin partlayis morkazinadak olan masafadon, partlayisin obyektin daxilinda
Vo Yya xaricinds téradilmasindan va digar amillordon asilidir [4].

Giiclii PM-in partlamasi zamani yaranan enerjinin bir qismi sas, isiq, tisti vo alov soklinds atrafa
yayilir. Enerjinin digar hissasi iSs qazlarin siiratlo genislonmasins va partlayisi shato edon havada partlayis
moarkazindan otrafa kiirogokilli formada yayilan blast dalgasinin yayilmasina sobaob olur. Blast dalgast sas
stiratindon yiiksak siiratlo yayilir va ti¢ komponentdon ibaratdir: pozitiv tozyiqli blast dalgasi; neqativ tozyigli
blast dalgast; blast (kiilayi) axini.

3.1. Pozitiv tazyiqli blast dalgasi

Pozitiv tozyigli blast dalgast 3000-9000 m/s siiratlo partlayls morkozindon otrafa yayilan yiiksok
tozyiqli dalgadir. Pozitiv tozyiqli blast dalgasi1 millisaniyalor arzinde mévcud olur vo partlayis markazindan
uzaqlasdiqca siirati Vo tozyiqi koskin azalir [3]. Partlayis zamani insanlarin aldigi xosaratin vo obyektlarin
dagilma doaracasi pozitiv tozyiqli blast dalgasinin izafi tozyigindan, impulsundan vo miiddstindan asilidir [3].

3.2. Neqativ tazyiqli blast dalZasi

Pozitiv tozyiqli blast dalgasindan dorhal sonra havada yaranan vakuum effektinin tosiri ilo negativ
tozyiqli blast dalgasi yaranir. Neqativ tozyiqli blast dalgasinin tozyiqi pozitiv tozyiqli blast dalgasimnin
tozyigindon daha az, davametms miiddoti iss ondan 3-10 dofs daha ¢ox olur [3]. Partlayis zamani insanlarin
Xasarat almasina va obyektlorin dagilmasina neqativ tozyiqli blast dalgasinin izafi tozyiqi vo impulsu tosir
edir. Bundan olavs, insanlarin aldigi xosarotin vo obyektlorin dagilma doracasi neqativ tozyigli blast
dalgasinin miiddstindan asilidir [7].
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Sakil 1. Partlayict madda ilo Sakil 2. A¢ig makanda partlayis zamani blast dalgasinin zamandan asililig

hazirlanmig partlayict qurgu

3.3. Blast (kiiloyi) axin1

Partlayls zamani PM-in hocmindon min dofodon ¢ox hocmds omalo golon yiiksok sixlight (1,5-2
qr/sm®) qazlar havanin yerdoyismesine Vo blast axinma sebob olur. Partlayis zamani amalo golon gazlarin
hacmi va tasir mosafasi PM-in kiitlasindan asili olaraq doyisir [4].

Blast axini blast dalgasindan sonra toxminan 100 m/s siiratlo otrafa yayilir vo dinamik tozyiq yaradir.
Blast axini blast dalgasina nisboton daha uzaq moesafoys vo daha uzun miiddat orzinds yayilir. Partlayis
moarkazindon uzaqglasdiqca blast axininin siirati vo tozyiqi koskin azalir [3]. Blast axininin yaratdigi dinamik
tozyiq golpalarin otrafa yayilmasina va otrafdaki elementlorin zodolonmasine (dagilmasina) sabab olur [7].

4. 9QP-nun partlayisinin tahliikali tazahiirlori

PM-in partlamasi zaman1 taSiro moruz qalan insanlarda 4 nov yaralanma olur. Birinci ndv yaralanma
blast dalgasinin, ikinci név yaralanma goalpalorin vo otrafa yayilan bork cisimlorin (das, torpaq), ti¢iincii név
yaralanma blast axininin vo dordiincii ndv yaralanma partlayis naticasinda amala galon yiiksok temperaturun,
tiistiiniin vo tozun tosirindon bas verir [4].

4.1. Birinci nov yaralanma

Blast dalgasinin tosirine moruz qalan insanlarda igorisindo gazlar vo mayelor olan daxili organlar
zodolonir. Pozitiv tozyiqli blast dalgasinin tosiri ilo daxili organlarda vo onlarin igorisindoki gazlarda
(mayelarda) kaskin sixilma, neqativ tozyigli blast dalgasinin tasiri ilo isa kaskin genislonmo bas verir. Blast
dalgas1 miixtalif maddolords fargli siiratlo yayilir. Buna gora do daxili organlarm igarisindoki maddodon asili
olaraq fasadlar miixtalif olur. Blast dalgasinin tasirinden daxili orqanlarda bas veran kaskin gorilmo anatomik
yaralanmalara vo molekulyar pozulmalara sabab olur. Blast dalgasinin tasiri ilo an ¢ox zadslonan organ
qulaglardir. Oliimciil yaralanma iso agciyarlorin zodalonmasi noticasinds bas verir.

4.2. ikinci név yaralanma

Blast axinmimin tosiri ilo otrafa sopolonon golpalor, daslar vo torpag, homginin otrafda dagilan
elementlordon (asyalardan) qopan hissaciklor tomas etdiyi insanlarda badon biitovliyiinii pozmagla,
ganaxmaya Vo daxili organlarin zadalonmasina sabab olur.

4.3. Uciincii nov yaralanma

Blast aximi otrafdaki insanlarin vo agyalarn sovrulmasina, homginin bina vo qurgularin u¢masina
sobab ola bilar. Sovrulan insanlarda miixtalif daracali bodon xosarotlori miisahido edilir. Bundan slavo,
sovrulan agyalarin insanlara tamas etmasi onlarin ciddi yaralanmasina saboab olur.

4.4. Dordiincii nov yaralanma

PM-in partlamasi zamani amoalo galon alovun temperaturu 3000° C-ys catir. Yiiksok temperatur
insanlarin yaniq xoasaroti almasina vo otrafdaki osyalarin aligmasina sobob olur. Bundan slava, partlayis
zamani amoals galon tiistii insanlarin zoharlonmasina sabab ola bilar [3].

Natica

OPQ-nun vs ya igarisinds belo qurgunun olmasindan siibha edilon agyanin (baglamanin) askarlanmasi
Vo ya OPQ-nun yerlogdirilmasi barado molumatin daxil olmasi boyiikk maddi ziyana vo miilki aviasiyanin
etibarliliginin azalmasina sabob olan bdéhran soraiti yaradir. OPQ-nun partladilmas: iso sadalananlardan
olava, coxsayli insanin hayat vo saglamligimin itirilmasine sobob ola bilor. ©PQ-nun partladilmasi zaman
yaranan fasadlar partlayisin ugusda vo ya yerds olan hava gomisinds, hamg¢inin hava limanimnin orazisinds va
ya onun yaxin atrafinda yerloson infrastruktur obyektlorinds bas vermasindon asilidir. Bundan slava, PM-in
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novi, kiitlasi vo sixligi, hamg¢inin partlayis morkozinadok olan mosafa, partlayisin obyektin daxilinds vo ya
xaricinds toradilmasi partlayisin dagidiciligina tasir edir.
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Characteristics of crisis condition in civil aviation associated with improvised explosive devices
Hasanov A.J.

The article examines the crisis conditions created by the acts of illegal interference with improvised
explosive devices (IED). The components of the IED, explosion parameters and hazardous manifestations
are analyzed. The consequences of the explosion of the IED are emphasized that the blast, depends on the
nature of the explosive device and characteristisc of the explosive properties.

Litium batareyalaru ila islayan elektron qurgularin sarnisin hava gamilarinda
dasinmasi problemlari

Agabbayev AA.

“* Milli Aviasiya Akademiyast

agabbayev@gmail.com

Litium batareyas1 1912-ci ildo Gilbert N. Lewis torofindon kosf edilmisdir. 1970-ci illarin ovvallarinds
ondan istifado olunsa da, litium batareyalari kommersiya mogsadi ilo 1991-ci ildo Sony va Asahi Kasei
sirkatlori torofindon diinya bazarina toqdim edilmisdir. Litium-ion hazirda diinyada an ¢ox istifado edilan
batareyalardan biridir (1). Noutbuklarin, plansetlarin, elektron sigaretlarin, slil arabalarmin, seqveylarin va
usaq oyuncaglarinin gida monbayi Kimi osasen litium batareyasindan istifads edilir. Hava nagliyyatinda
daginan litium batareyalardan ibarat ogyalar aviasiya tohliikesizliyi baximindan yiiksok riske malikdir.(Sakil
D@

Litium batareyalarinin hava naqliyyatinda dasinmasi barasinds Beynslxalq Miilki Aviasiya Toskilati
bir neca toplant1 kegirib vo toplantilarda qeyd olunub ki, litium batareyas1 ilo isloyon elektron qurgularin
Sornisin hava gomilorinds dasinmasi zamani yaranan problemlar va bu problemlorin halli istigamatinda
goriilon islor miilki aviasiya tohliikesizliyinin qarsinda duran on aktual masalalardan biridir (3).

Yuxarida qeyd olunanlari nazoro alarag mogalo litium batareyalar: ilo isloyan osyalarin sornisin hava
gomilarinds daginmasi problemlarins hasr edilir.

o?

Son 15 ilds litium batareyalar1 ilo isloyan portativ elektron qurgularin yanmasi naticasinds bir neco
avia goza bag vermisdir.
Asagida geyd olunan hadisslori misal olaraq gostormek miimkiindiir.

Sakil 1.
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7 fevral 2006-c1 il tarixinde Hartsfield-Jackson Atlanta Beynslxalq Hava Limanindan Filadelfiya
Beynolxalq Hava Limaninal307 sayli reys ilo ugus hoyata kegiron United Parcel Service — UPS aviasirkatino
moxsus McDonnell Douglas DC-8-71 (bort ndmrasi: N748UP) tipli hava gomisi 27R ugus-enmo zolagina
enmays hazirlagarkon ugus heyati hava gomisinds tiistiilomo oldugunu misahido edir vo dorhal dispetger
qiillasine bu barads malumat verir. Hava gomisi endikdon sonra 3 nafor ugus heyati toxliys edilir. Hava
gomisinds baglayan yangina miidaxilo edon Filadelfiya Beynolxalq Hava Limaninin yangin sondiirmo
xidmati 200 ton kopiikdan istifado edorok 4 saat miiddetine yangimi sondiira bilir. Hava gomisi yangindan
sonra yararsiz hala disiir (Sokil 1, Sakil 2). Aparilan arasdirmalar naticasindo malum olur ki, yiikk qismindo
dasinan rezin materiallar ilo gidalandirici bloku litium batareyalardan ibarat noutbuklarin kimyavi reaksiyast
yangima sabab olmugdur. Bu hadisadon sonra Amerika Birlogmis Statlar1 litium ion batareyalarinin hava
noqliyyati ilo dasinmasi barads yeni texnologiyalarin hazirlanmasinin zaruriliyini bayan etmisdir(4).

3 sentyabr 2010-cu ilds United Parcel Service — UPS aviakompaniyasina aid Boeing 747-400F tipli
yiilk hava gomisi 006 sayli reys ilo Dubay Beynolxalq aeroportundan Koln/Bonn-Konrad Adenauer
aeroportuna getmok mogsadilo saat 18:51-do havaya qalxir. 22 daqige sonra hava gomisinds yangin baslayir.
Hava gomisinin komandiri bu barads aeronaviqasiya qiillosina moalumat verir. Hava gomisinin Dubay
Beynolxalq Aeroportuna geri qayitmasina qorar verilir. Lakin hava gomisi Dubay sohorindo yerloson horbi
bazanin yaxmhginda gozaya ugrayir. Iki nofor ugus heyati holak olur.(Sokil 3) Arasdirmalar noticesindo
malum olur ki, yiik qisminds dasinan litium batareyalarinin alismasi yangina sobab olmusdur.(5)

27 iyul 2011-ci il tarixinds Incheon (Conubi koreya) Beynolxalq Hava Limanindan Sanxay(Cin)

Beynolxalq Hava Limanina991 sayl reys ilo ugus hoyata kegiranAsiana aviagirkatino moxsus Boeing 747-
400Ftipli hava gomisi yangin bas verir. Hava gomisi Conubi Koreyanin Jeju Beynolxalq Aeroportuna goza
enisi etmok gorarina golir. Lakin hava gomisi Jeju Hava Limaninin 130 km qorbinda donizo diisiir. Hor iki
ucus heyati halak olur. Yangina sabab yiik kimi dasinan litium batareyalarinin partlamasi olur.(6)
Yuxarida bas vermis hadisolordon sonra Beynolxalq Miilki Aviasiya Toskilat1 22 fevral 2016-c1 il tarixindo
litium batareyalarin hava gomisindo dasinmas1 barado toplant1 kegirir. ICAO ona iizv olan biitiin dovlatlore
boyan edir ki, 01 aprel 2016-c1 il tarixindon litium batareyalarinin hava gomisinin yiik bélmasinds baqaj vo
yiik kimi daginmasi qadagandir. Bundan sonra litium batareyalar1 tohliiksli yiik kimi giymatlondirilacak.(7)
Bundan olavo Beynolxalg Miilki Aviasiya Togkilat1 5 yanvar 2016-ci il tarixli EB 2016/01 AN 11/2.1
biilletenindo litium batareyalar1 ilo isloyon portativ elektron qurgularinin hava gomilorinde dasinarken
ehtiyatsiz davranma vo ya digor ogyalarla tomasda olmasi naticosindo batareyanin zodolonmasi sobabindon
bag vera bilacok hadisalarin riskinin qiymstlondirilmasini tizv olan dévlatlors bildirir.(8)

Beynalxalq Miilki Aviasiya Toskilatinin 5 yanvar 2016-ci il tarixli EB 2016/01 AN 11/2.1biilleteninda
litium ion batareyalarinin hava noqliyyati ilo daginmasina bir sira taloblor qoyuldu. Homin tatloblors uygun
olaraq litium ion batareyalar1 yiik vo gqeydiyyatdan ke¢mis baqaj kimi hava gomisinds dasinmaya buraxilmur.
Ol yiikiinde yalmz tutumu 100watt vo ya istismargi ilo razilagdirilmaqla 160watt-dek tutumlu litium ion
batareyalar1 dasinmaya buraxilir. 160watt-dan yuxari tutumlu litium ion batareyalarin ol yiikiindo daginmasi
gadagandir. Litium ion batareyalar xiisusi avadanliqla dagindig1 zaman batareya avadanliqdan ayrilib salonda
dasinmali vo ya Beynalxalqg Hava Nagliyyati Assosiasiyasinin tohliikali yiiklorinin dasinmasina dair
gaydalarina uygun gablasdirilmali, saxlanilmali vo dagimmalidir.(9)

Beynolxalq Miilki Aviasiya Togkilatinin litium batareyalarinin hava gomisinds dasinmasina dair
toloblarini yerino yetirmok mogsadilo Azorbaycan Respublikasinin milli aviagirkati “Azorbaycan Hava
Yollart” QSC torafindon 8 iyul 2017-ci il tarixindo “Portativ kompyuterlors aviasiya tohliikssizliyino dair
baxisin kecirilmasi vo litium batareyalar ils igloyon portativ elektron qurgularin hava gamilsrinde daginmasi
barado” Soroncam imzalanib vo Azorbaycan Respublikasinda hoyata kegirilon biitiin beynoalxalq vo yerli
reyslords litium batareyalarinin dasinmasi prosesi bu saroncamina uygun hayata kegirilir.

Hesab edirom ki, litium batareyalarinin sl yiikiindo dasinmasi hava gomisinin tohliikssizliyina qarsi
risk dogurur. ik 6nco geyd etmok istoyirom ki, ol yiikiindo dasian litium batareyalar partlayici qugunun osas
komponentlorindoan biri olan - gidalandiricini avoz eds bilor.Ugus zamani litium batareyasini ol yiikiindo
aparan sornisin bilmayarok vo ya gosdon litium batareyasini noazaratsiz gqoyaraq homin batareyanin
yanmasina sabab ola bilar.

Toklif edirom ki, har bir hava gomisinin modifikasiyasina uygun bort qida mohsullarinin saxlandigi
konteynerin Olgiisiinds istiliys, yangina vo partlayisa davamli konteyner istehsal olunsun. ©l yiikiindo
dasinan litium batareyalar1 Tohliikasizlik Baxis Mantaglorinds (hava gemisine minmozdan avval) sarnigindan
Aviasiya Tohliikasizliyi amokdaslar: tarafindon akt asasinda gotiiriiliib ugus heyatine verilsin. Homin Akt 3
niisxado tortib edilorak, aviasiya tohliikasizlik xidmatinin amokdasina, ugus heyatine vo Sarnisina verilsin.
Ucgus zamani litium batareyalar1 yangina vo partlayisa davamli konteynera yerlosdirilsin. Ugusun sonunda
toyinat hava limaninda litium batareyas1 akt asasinda sarnigine qaytarilsin.
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Problems with the transportation of electronic devices operated on lithium batteries in passenger
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The article studies the problems with the transportation of electronic devices operated on lithium
batteries in passenger aircraft and their solving ways.

CoBpeMeHHbIE YTPO3bl 0€30MACHOCTH I'PAKIAHCKOH aBUAIIUM U
MyTH UX peleHust

Joboda /I.H., Mypcakynoe H.H.
Hayuonanvnas Axademusn Asuayuu

loboda_dima@mail.ru

ABwmanusi, Ha CETOMHSIIIHANA JIEHb, SBISETCS OJHON M3 OCHOBHBIX OTpAaCieil NESTeTLHOCTH YEJIOBEKa,
KOTOpasi BBIXOMUT HA TMEpPEeNHUNl TUIaH B OO0NAacTH TJIO00ANbHON O€30MacHOCTH W KHOep-pHCKOB, OT
TEPPOPUCTUUECKUX AKTOB JI0 T€ONOJUTUYECKUX NPOTUBOCTOSHUM.

Bnaronapst o0mmpHON MeXIyHApOIHOW HOPMATHBHO-TIPABOBOM 0ase, BO3AYIIHBIN TPAHCIIOPT BCerna
CUMTAJICS CaMbIM 0€30IaCHBIM CIIOCOO0M epeBmkeHus. OIHAKO TEPPOPUCTHUCCKUE aKThI, TPOUCXOISIINE
B cdepe aBHaluu, BCE K€ UMEIOT MECTO OBbITh, HECMOTPSI Ha BCE COBPEMEHHBIE TEXHOJIOTHH B cdepe
oOecrieyeHNsT aBUAIIMOHHON Oe30macHOCTH. [103TOMy akThl HE3aKOHHOTO BMELIATENILCTBA B JCATECIBLHOCTH
IpaXJaHCKON aBUAIlMM HMMEIOT TakoW OOJIBIIONW PE30HAHC M OKa3bIBalOT OTPOMHOE BJIMSHHE Ha
00IIIEeCTBEHHOE CO3HAHUE.

rNOBANbHbIN
WUHAEKC
TEPPOPU3MA 2018

B/IMAHUE TEPPOPU3MA

Pucynox 1. Omyem JIoHOOHCKO020 UHCMUMYMA SIKOHOMUKU U MUPA O COCMOAHUYU 2I00ATbHO20 MeppopU3Ma 8
2018 2. [1]
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IIpu 3TOM yrpo3el MOTyT OBITH HalpaBieHbl KaKk B CTOPOHY HEIOCPEACTBEHHO BO3IYIIHOIO CyIHA U
HaXOoJsIIMXCA Ha ero OOpTy NacCaKUpOB M WICHOB JKUIIaXKa, TAK U B I€JIOM HA aBUAI[MOHHYIO OTpacib,
BKITIOYAasl a9pPOBOK3AbHBIE KOMILIEKCHI. Y Kacalollie KapTHHBI, OT MOCIeTHUX aTak Ha asponopT bprocces
n Crambyna go yHuuroxxkeHus peiica MH17 B nebe Hax YkpawHOW, pa3HATHCS ¢ OOHan&KHBarOIEH
CTaTHCTUKOM.

e

Pucynox 2. Tepaxm 6 aaponopy bproccens Pucynok 3. Obromxu peiica MH17

CoBpeMEHHbIE TEXHOJIOTHH, MEHSIOIINE XapaKTep ‘“‘BOMHBI’, U pacTyllas 3aBUCUMOCTb aBHALIMHM OT
WH(POPMALMOHHOTO IPOCTPAHCTBA — BCE 3TO CO3/1aET HEOOXOIUMOCTD MOJIICPKUBATh YPOBEHb aBUAITMOHHOMN
0€301MacHOCTH Ha JOJDKHOM YPOBHE, HEOOXOAUMOM ISl IPOTHBOACHCTBHS TaHHBIM yrpo3aM. K Tomy xe, o
MPOTHO3aM, YHCIIO aBHAIlaCCaKUPOB B Ommkadmwmii 20 IeT yBeIWMYWUTCS MOYTH BABOE. Bee ATO 3acramisier
MEPECMOTPETh COBPEMEHHBIM MOAX0]] B 00JIACTH 00ECIICUCHUsT aBUAIMOHHOM 0€30MMaCHOCTH U MCKATh MyTH
YIYUIICHHS UMEIOITUXCS CIIOco00B [2].

B »T0#i crathe MBI OBl XOTENH PaccMOTPeTh 4 OCHOBHBIC YIPO3bl, KOTOPHIE HA JaHHBIA MOMEHT
CYIIECTBYIOT B 00JIaCTH 00CCIICUCHUS aBUAIIMOHHOW 0€301aCHOCTH M TMOBJIHMSIOT Ha aBUAIMIO B OJIMKaiIieM
OyaymeM 1 IpeoKuTh 4 pEeKOMEHIAINH 110 CHIDKEHHIO PUCKA IaHHBIX YIPO3.

Yrpo3ssl

1. CoBpeMeHHBIE  TEXHOJOTMH  JIalOT  BO3MOXXHOCTh  3JIOYMBIIUIEHHUKAM  MPUYUHSTH
KpyIHOMacITaOHbIH ymepd. ATaku, KOTOpbIe KOT/Ia-TO OBUIM B KOMITETCHITUH JIMIIb HECKOIBKUX KPYITHBIX
TOCyIapCTB, CTAHOBATCS BO3MOKHBIMH IS TOPa3z0 00jiee IIMPOKOTO KpyTra HETOCYAapCTBEHHBIX CYOBEKTOB
Y OTJENTbHBIX JIAILL.

2. Cinusaue ¢uszndeckoro u HWHOOPMAIMOHHOTO IPOCTPAHCTBA CO3JIAIOT HOBBIE YS3BUMOCTH.
B03MOXHOCTh MPUYHUHATH MACIITAOHBIH yIIepO, TECHO CBA3aHa CO CIMSIHMEM BUPTYaJIbHOTO MPOCTPAHCTBA C
¢u3nueckum. Bee gaie ynanéHHbIe aTaki MOTYT BBI3BIBATh CEPhE3HBIC COOM B PEAIBHOM MHUPE.

MHorue cucTeMBbl B TPKIAHCKOW aBUAIMH MOTEHIMAILHO MOTYT OBITh B3JIOMAaHBI: CHUCTEMBI
OpOHHMPOBAHHMS, CUCTEMBI YIIPABJICHUS JOCTYIIOM, CHCTEMBbI MACIOPTHOIO KOHTPOJI, 00JavYHOE XpaHCHUE
JAaHHBIX aBHaKOMIIAaHWH, yIIPaBJICHHE TIEPEBO3KOH OIMACHBIX TPY30B, 00pabOTKa U JOCTaBKa IPy30B U MHOTHE
IpyTHe.

Bce BhIIETIEpEeYNCIICHHOE SBISETCS TOJNBKO HA3eMHOM 4YacThIO OOecIieueHus aBHAIMOHHOU
6e3onacHoctu. [Tomrmo 3TOTO, KHOEp-aTaKaM TOABEPIKEHBI M CAMU BO3JIYIIHbIE Cy/a: CUCTEMbI YIIPABICHHS
MoJIeTaMH, HAaBUTallMOHHBIE CHUCTeMbl Ha ocHoBe GPS, xoMmbloTephl ANl TEXHHMYECKOTO OO0CTYKMBaHUS
caMoJietTa U T.AO. HOTCHHI/I&HLHBIG TOYKH KI/I6ep-y5[3BI/IMOCTI/I B aBHUallUM MHOI'OYMUCIICHHBI M pPaCTyT C
BHEJPEHUEM HOBEMIIINX TEXHOJIOTUHU JUIsl YIIPABJICHUS CTPYKTYPOU aBUAIIMU.

3. TlockonbKy aBTOMAaTMKa HA JAHHBIH MOMEHT JelaeT OONbLIYI0 4YacTh paboThl 3a 4eIOBeKa,
YeJIOBEYECKHE HaBBIKM OTXOJAT Ha BTopod miaH. Ho xorga y moneil nosBisieTcs MEHbIIE BO3MOKHOCTEN
IMPAKTUKOBAThb M OTTAaYMBATb CBOW HABBIKHM, OHU CTAHOBATCA BCE MCHEC U MCHEC CIOCOOHBIMH 6I>ICTp0 )51
a/IeKBaTHO PearupoBaTh B YCIOBHUSIX KPU3KCA U CTAHOBATCS ““OeCIIOMOIIHBIMU 0€3 UCIIONb30BaHUS TEXHUKH.

ABTOMAaTH3MPOBAaHHBIE CHCTEMBI CTAHOBATCS CIIOCOOHBIMH 00pabaThiBaThb Bce Oonblie W OoJiblIe
CHTyaHI/Iﬁ, YTO O3Ha4dae€T, 4TO JIIOAMW JOJDKHBI BMCIIMBATBCA TOJIBKO TOTAad, KOorjla HIPOHUCXOAWUT 4YTO-TO
HEOOBITHOE U HEOXKHJIAHHOE.

HccnenoBarenn Bce yaimle OCO3HAIOT, YTO HauOoliee YS3BUMBIMM TOYKAMH BO MHOTHX CHCTEMax
SIBIIIIOTCA T€, B KOTOPBIX JIFOJTA B3aUMOJIEHCTBYIOT C aBTOMaTU3WPOBAaHHBIMU TporieccamMu. IMeHHO oaToMy
aBUAI[MOHHAS 0TPACcb OOpETCs ¢ “mapaZoKCcoOM aBTOMAaTH3aIuu .
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4. Amuarnus Ob1a W OCTAcTCs IICHHOW MHWIIEHBIO IJISI TEPPOPHUCTOB. Byah TO KOH(IMKT MEXITY
rocyapcTBaMH WM C YYacTHeM OTHENIbHBIX CyOBEKTOB, COBpEMEHHBIE KOH(IMKTHI BCE 4alle He
OTPaHUYUBAIOTCS OOBIYHBIMHU TOJSIMH CPaKEHHH - OHM HUMEIOT TEHACHIHMIO NEepeTeKaTh B TPaKAaHCKHUE
BOWHBI.

[lockompky  TpaKmaHCKas  aBWAIlMsl  HWMEET  pellaloliee  3HaueHHe Ui HOPMAJIbHOTO
(YHKIIMOHUPOBAHUS PKOHOMHKH TOCYJapCTBa, a WHIMJEHTHI, CBS3aHHBIE C aBHANMEH, OKAa3bIBAIOT TaKOe
pPE30HAHCHOE BIMSHHE HA CpPEACTBA MAaccOBOM HWHQOpPManuM, OCOOCHHO Onaromaps TEXHOJIOTHSIM,
obecIeunBaIMMUM OBICTPOE paclpoCcTpaHeHne WH(popMaIiy 1 Ae3nH(DOpMaIii, OHa, BEPOSATHO, OCTAHETCS
MIPHUBIIEKATETHHON IEIBIO IS 3TI0YMBIIIJIEHHUKOB, TIBITAIOIIIXCS IPUBJIeYh MaKCUMallbHOE BHUMaHue [3].

IIyTH pemenus

1. [To-mpexxHEMy CyIIECTBYET TEHACHIHS COCPEIOTAauYNBaTh YCUIHA MO 00ECIeYeHNI0 0e30MacHOCTH
Ha COOJIOIEHNH CYIIECTBYIONMX HOpM. OHAKO, TTOCKOIBKY HOPMAaTUBHBIM aKTaM, KaK MpaBUJIO, TpeOyeTcs
BpeMs1, YTOObI OTPa3UTh MOHUMAHUE HOBBIX YSI3BUMOCTEH, 3TO MOXET MPHUBECTH K TOMY, YTO BO3HUKAIOIIUE
yrpo3el OyAyT YNYLIEHBI W3 BHUIY, YTO YXYALIHT TOTOBHOCTH CHCTEMBbI 0€30MAacHOCTH K HOBBIM YIPO3aM.
NMeHHO TO3TOMYy TOJHOE COOTBETCTBHE HOPMaM MOXKET CO3[aTh BEPOSTHOCTH BO3HHKHOBEHHUS aKTOB
HE3aKOHHOTO BMEIIATEeIhCTBA.

2. Ins obecrneyeHus: TOJDKHOTO YPOBHSI aBUAIIMOHHOW 0€30MacHOCTH, MPHU MOATOTOBKE KOHIETIIIUU
0e30MMacHOCTH, HAJO0 MyMaTh KakK 3JIOYMBIIUICHHUKHA. JTO JYYIIANA CIIOCOO MOATOTOBHTHCS K BO3MOXKHO
HOBBIM aTakaM CO CTOPOHBI TEPPOPHCTOB, a HE MPOCTO MPEIOTBPATUTH IIOBTOPEHHE aTaK.

B kubep-obnactu, 1 3alIUTHl aBUALIMK BO3MOXKHA paboTa ¢ «OenbIMH XaKepamn», KOTOphle MOTYT
MOMOYb OMNpPENeNUTh W W3MEHUTHh IIOHMMaHHWE Ys3BUMOCTel B cdepe oOecredeHus] aBHAIMOHHOM
0€e301acHOCTH.

Uro ke KacaeTcs MOATOTOBKY MEPOIPUATHH 110 aBHAIIMOHHON 0€30MaCHOCTH, TYT TaK )K€ CYIIECTBYET
PSI onpesieNeHHbIX mpobieM. YacTo 0TBETOM Ha OJTHY aTaky sIBJISIETCS U3MEHEHHUE MpoLeayp 0e30MacHOCTH
TakuM 00pa3oM, 9TOOBI TIPOCTO YCTPAHUTH YSA3BUMOCTh. J[0OaBieHNEe KOHTPOILHO-TIPOITYCKHOTO MyHKTa HE
MTOMOXET, €CIIA TIepe]] HUM BO3HUKAIOT OYepef, KOTOphIE YA3BUMBI IS aTak, Ha nmogooun CtamOyna wiu
Bbproccens.

U sto He sBisiercs npeanonoxkenueM. [IposeaenHoe B 2003 roay uccnenoanrie RAND «Designing
Airports for Security» («IIpoekTrpoBanue a3ponopToB B LESIX O€300aCHOCTH) MOKAa3aJ10, UYTO COKPAICHNE
BpPEMEHHM OXHIaHus Oaraxa ¢ 15 10 1 MUHYTBI MOXKET BJIBO€ COKPATHTh YMCIIO XKEPTB B PE3yJIbTaTe B3pPhIBa
60oMOb1. Ho ropaszmo Oonbllle BHUMaHUS TIO-TIPEKHEMY YACINSETCS Y>KECTOUEHHIO MPOBEPOK OE30MacHOCTH,
4eM YMEHbBIIIEHHUIO TUIOTHOCTH TTOTOKA MacCaXHPOB, KOTOPask MOXKET BO3HUKHYTH Tiepe]l HUMH [4].

3. JIomKHO OCYIIECTBISATHCS COTPYTHHUYECTBO IO BOIpocaM 0e30MmacHOCTA B (MU3NYECKOW W KUOep-
cdepe. OraenbHble cayXObl HE JOIDKHBI PaCCMAaTPHUBATh CBOIO COOCTBEHHYIO YCTOMYMBOCTH K aTakaM Kak
WMCTOYHHUK CPAaBHHUTEIHHOTO MPEUMYIECTBA: 3TO CO3/[AET IMOTSHIINAN ISl 3JIOYMBIIIEHHUKOB HAWTH camMoe
cimaboe 3BEHO, a JIF00ast yCIIelIHas aTaka HophIBaeT 0e301MacHOCTh aBUAIUH B IIEJIOM.

Xots rocyaapcrBa 3HaArOT O HeO6XOILI/IMOCTI/I JACJIIMTBCA CBOMMHU OTKPBITUAMU IO paHEC HEU3BECTHBIM
VS3BUMOCTSIM M TE€PEIOBBIM MeTojiaM OOphOBI C HUMH, TEM HE MEHee, CYIIECTBYeT MOTPeOHOCTh B Ooee
COBEpIIIEHHBIX MEXaHU3MaX, 00JIETYAONINX 3TO COTPYIHHYECTRO.

4. Heo0X0aMMO MEPEOCMBICIIUTh OXpaHy TPaHMIl B 3MOXY HUMPOBBIX TEXHOJOTHH. XOTs aTaku BCe
qaiie MOXXHO TPOBOJMTH yJAJIIEHHO, aBHAIIMOHHAs O€30MacHOCTh MO-TIPEKHEMY MOBBIIAeTCs Onarogaps
3apaHee OCBEIOMJICHHOCTH O MacCaKupax.

MoxHo 06110 OB ClienaTh ropa3ao OoJbILe AT YIPABICHU pUCKAMHU 33 CUET CO3AaHuUs «II00anbHON
IIporpaMmabl JOBCPCHHBIX MMyTECIIECTBEHHUKOB) JJIsA YCKOPECHUA 0e30IacHBIX TPaHCTPaAaHUYHBIX
NepeMeIleHNH, YCTaHOBJICHHS CTaHAApTOB OOMEHa M HCIIOJIb30BaHUS [AHHBIX, aHAIM3a MEpPEeeTOB U
MOTPaHUYHOIO KOHTPOJISl - HampuMep, odecriedeHre ObICTPOH W YHMBEPCAJIbHOW MAapKUPOBKHU IMPOE3AHBIX
JOKYMCHTOB, 3asABJICHHBIX KaK YTCPAHHBIC HJIW YKpPaJACHHBIC. DTO TaKXK€ MOXKET 6BITI) BaXXHOM YacCTBIO
TIpoIriecca PenIeHusI BRIIIEYKa3aHHBIX Mpobiem [5].

ABuanoHHas OTPacib Ha JTAHHBIM MOMEHT HaXOAATCS B TECHOM B3aMMOJEHCTBUM C Pa3InUHBIMU
rOCyIapCTBEHHBIMH CTpyKTypamu. Iloaromy oOecrieueHne aBHAllMOHHON 6€30MacHOCTH Bce OoJbIme
3aBUCUT OT MCKOTPACICBBIX U MHOI'OCTOPOHHUX AHAJIOTOB W COTPYAHMUYCCTBaA JIA YCTPAHCHUA HOBBIX U
00IINX ySA3BUMOCTEH.
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Modern threats for aviation security and ways of their solution
Loboda D.I., Mursakulov N.N.

Aviation, today, is one of the main areas of human activity, which comes to the forefront in the field of
global security and cyber risks, from terrorist acts to geopolitical confrontations. Because of the globalization
of the world, the problems of aviation security are reaching a new level.

In this article we consider the main modern threats aimed at the address of civil aviation. This gives us
a clearer understanding in which direction it is worthwhile to improve measures related to aviation security.

In addition to this, the article contains recommendations related to increasing the level of aviation
safety as a response to modern threats.

Bark partlayict maddalarin a¢iq va gapah miihitds partlamasinmin
fasadlarinin riyazi modelinin qurulmasi

Qambarova F.E.
Milli Aviasiya Akademiyast
gumus1995@mail.ru

Miiasir dovrdo istehsalat soraitinin artma tempi vo miqyasimin geniglonmosi ayrilmaz formada on
enerji tutumlu texnologiyalarin va tohliikali maddoalorin getdikco artan istifadasi ilo slagolidir. Bu ilk névbada
dag-modoan va harbi sanaye komplekslarinin istehsalat obyeklorino aiddir. Bu obyektlords partlayis tohliikoli
maddolorin boyiik ehtiyatlarinin olmasi ilo alageli olan texnologiyalarin daimi intensifikasiyas: miigsahido
olunur. ABS, Qarbi Avropa, Rusiya va s. 6lkalards bork partlayict maddoslarls slagoli yaranan partlayis vo
yanginlarla alagsl olan ¢ox iri texnogen qoza Vo folakatlor onlarla va yiizlorlo insanin hoyatina son qoymus,
ohamiyyati maddi ziyan vurmus, otraf miihito negativ tosir géstormisdir.

Moasalan, tokco 2000-ci ildo Rusiyanin sonaye obyeklorinds giiclii partlayis vo dagintilarla miisayiat
olunan 245 fovqgoalads hadiso bas vermis, naticads 244 nofor xasarot almig vo 54 nafar iso halak olmusdur.
Bunlarla borabar, diinyada bas vermis bir sira cox tohliikoli digor hallara asagidakilar aid etmok olar: 1)4
iyun 1988-ci ildo Rusiyanin Nijeqorod vilaystinin Arzamas damiryol stansiyasinda Sonaye partlayici
maddolorlo yiiklonmis yiik gatarimin {i¢ vaqonunda giiclii partlayis bas vermisdir. Bu vaqonlarda timumi
¢okisi 117.7 ton olan 93 yesik heksogen, 35 ton trotil saskasi vo digar partlayici maddslor olmusdur.
Partlayisin zorbo dalgas1 4 km radiusa godor orazids giiclii dagintilar yaratmisdir. Qoza yerinin yaximliginda
cox giiclii dagintilar olmusdur. bunlarla barabar, 84 ev tam dagilmis, 52 ev giiclii, 239 ev iso orta va zoif
dagintilara moruz qalmigdir. Partlayis naticesindo 91 nofor halak olmus, 744 nofor badon xosarati almisdir.
Partlay1s naticasinds tosarriifata vo sohar ohalisino 120 milyon rubl ziyan doymisdir (1988-ci ilin giymatlori
il5). Qazanin sababi arasdirilarkon miioyyon edilmisdir ki, partlamaya tez meylli olan partlayict maddalarin
birge dasinmasi vo onlarin ndvlor iizro yiiklonmasi vo borkidilmaesi iizro tolimatin talablori kobud
pozulmusdur [6]; 2) 11 iyul 2011—ci ilds Kiprin Limasol rayonunun yaxinligindaki harbi-doniz bazasinda 13
nofarin hayatinin itirilmasina va adanin an iri elektrik stansiyasini tam dagitmagqla Kipri igtisadi bohran
hoddins ¢atdirilmasina sobab olan giiclii partlayis bas vermisdir. Partlayisin asas sabablorindon biri kimi,
horbi sursatin harbi-doniz bazasinin orazisinds birbasa torpaq iizorinds saxlanilmasi vo onlarin yiiksok
temperatur soraitindo detonasiya edarok partlamasi gostarilmisdir.

Yuxarida gostorilon partlayis niimunalori bark partlayici maddslorin partlamasi ila slagsli olan
fovgolads hallarin fosadlarinin prognozlasdirilmasi masalslorinin aktualligini bir daha vurgulayir. Bels ki,
miimkiin gazalarin tohlili vo giymatlondirilmasi sanaye tohliikasizliyinin an vacib problemlarindon biridir.

Partlayis vaxt1 vaziyystin prognozlasdirilmasi miimkiin zadslonms zonalarimin &lgtilorini, insanlarin
zadslonma vo obyektlorin dagilmasi daracasini tayin etmokdan ibarstdir.

Mogalads arasdirmalar bork partlayict maddslorin saxlanildigi obyektlords bas vera bilacok goza
hallar {iglin aparilir. Bark partlayici maddslorin partlayislarinin fasadlarinin prognozlasdirilmasi magsadila
gurulmus riyazi modelin strukturu asagidaki kimidir [1-5].
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1) Hava zorbs dalgasimin tosirine gore partlayis ocaginin zonalara boliinmasi. Bark partlayici
maddslorin partlayisindan sonra hava zorbs dalasimin tosirine goro partlayis moarkozindon miixtalif
mosafalards insanlarin zodalonmasi daracalorinin sokil 1-do gostarilmis dérd zonasi gabul olunmusgdur.

2) Dagmti zonasinin Olgiilarinin toyin edilmasi.

. . 9 » . v
Binalarin tam dagilmasi vaxti daginti yigin1 amals galir T~ \ 4[|_ﬁ|]\kpa | \ \
ki, onun da forma vo ol¢iilori binanin 6l¢iilorindan vo 60-100 kPa  ° A

. . X o APy >100kPa 10-40kPa |
partlayisin xiisusiyyatlorindon asilidir. Bina daxilindo <10kPa |
partlayis olarkon qirintilar biitiin istigamatlora barabar ) i
ugur, binadan konar partlayislarda isa — zorbs dalgasinin Oliimeiil / Tahlitkasiz zona

.. . S . . zadalanma 4 / /
yayilma istigamotindoa yerini doyisirlor. omast / - ;
. v 1o - -z o / / / J
Binalarin giiclii dagilmas: vaxti belo gobul etmok Agrzodolonme /. Orta Yimgil/
olar ki, dagnti yigininin hacmi binanin tam dagitmasi N\ " zonasi - Bdelamma zadslanme - / ,
vaxti yaranan dagint1 yigininin 50%-ni toskil edir. — ' A

Olgiilori X-Y-H olan bina daxilindo partlay1s vaxti
yaranan  dagintt  yigminin  Olgilorini - toxmini
giymatlondirmo vaxti asagidaki diisturdan istifado etmoak
olar:

-dagint1 y1giminin uzunlugu (m)

Sakil 1. Bark partlayict maddanin partlamast
markazindan miixtalif masafalards insanlarin
Zodalanmasi daracalari (BPM-bark partlayict

Age =2 L+X, (1)
-dagint1 y1gminin eni (m)
By =2-L+Y )
burada L—qirintilarin ugub-dagilma uzaqligi (binanin hiindiirliiyiiniin yarisina borabor gétiriilir (L = H/2).
Dagint1 yigiminin hiindiirlitytinii h (m) isa bu diisturla tayin etmok olar:
__rH ©)
100+k-H
burada y — binanin 100 m?® tikinti hocmi {igtin dagmti yigmmin xiisusi hocmi; k — sabit komiyyat, binadan
konarda partlayis ti¢iin k = 2 va bina daxilinds partlayis tigiin k = 2,5.
3) Bork partlayict maddonin yeristii partlamasi vaxti zorbo dalgasi cobhasinds izafi tozyigin toyin
edilmosi oxsarliq nazariyyasi osasinda alinmig eksperimental asililiglar vasitasilo hoyata kegirilir:

3IG2 3IG2
AP, :100-%“130- L;”T +1400-GT§T,

4)
burada AP; — zorba dalgasi cobhasinds izafi tozyiq, kPa; L — partlayisin markazindan izafi tozyigin toyin
olundugu noqtaya godar olan masafa, m; Gyt — partlayict maddanin trotilo nisbaton ekvivalent kiitlasi, kg.

Q,pm 5
G =G - .y ( )
™ QyTNT

burada Q,,,, Vo Q,p\r- mivafiq olaraq baxilan partlayict maddenin vo trotilin partlayis enerjilori,
kCoul/kq; n — torpaq stixurunda partlayisin agdig1 ¢alanin amala galmasine sarf olunan enerji.

Dagilmayan sadlo kontaktli partlayisin giicii roks olunmus yarimsferik dalganin formalagmasi ilo
olagodar olaraq iki dofo artir. Buna géra do yeriistii partlayislar vaxti (7) disturu 2-yo vurlmalidir. Orta
torpaq siixurlar1 tigin n = 0.60...0.65, six gilli torpaqlar ii¢tin n = 0.80.

Sixilma fazasinin impulsunu (Pa-san) asagidaki diisturla toyin etmok olar:

|, = %4Cir (6)
’ L

Partlayis ocaginda daginti zonalarinin olgiilorini toyin etmok iiclin izafi tozyigin fikss olunmus
giymatlori (AP#=const) ticiin L=f(Gy7) asililig1 hesablanir.

4) Partlayis markozindon L m mosafodo APs toyin edilmosi. Belo hesablama asagidaki ardicilligla
hoyata kecirilir:

1) L, hesablama parametri toyin edilir:

L ~4G - @)

2) k=L/L, omsali hesablanir (burada L — partlayis morkozindon izafi tozyigin komiyysatinin toyin
olundugu noqtays gadar masafa, m)):
3) Cadval 1-5 asasan APsin giymati tayin edilir.
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5) Bork partlayici maddslerin saxlanilmasinin tohliikasiz masafasinin toyin edilmosi. ©halinin, bina vo
tikililorin partlayisin hava zorbs dalgalarinin zadslayici vo ya dagidici tasirlorinden miihafizo etmok tigiin
bark partlayici maddslorin saxlanildigi yer ila shalinin yasayis va is yerlari arasinda tohliikasiz masafo tomin
olunmalidir.

Cadval 1. Izafi tazyigin giymatlori

k=L/L, 337.10 203.60 146.60 103.80 53.96 37.33 23.96
APy, kPa 0.3 0.5 0.7 1.0 2.0 3.0 5.0
k=L/L, 13.80 10.80 8.48 7.97 7.20 6.85 6.57
APy, kPa 10 14 20 22 26 28 30
k=L/L, 6.10 5.72 5.55 5.14 4.90 4.10 3.62
APy, kPa 34 38 40 46 50 70 90
k=L/L, 3.43 2.49 2.09 1.85 1.69 1.44 1.28
APy, kPa 100 200 300 400 500 750 1000

Bork partlayict maddolorin saxlanilmasi tigiin hom do partlayislarin bina va tikililoro seysmik tosirlori
amillorino goro tohliikasiz masafolor miioyyanlogdirilmalidir. Bu masafo asagidaki disturun kémayi ilo
hesablanir:

Kg -3/Gmrs  Grur 210" kqoldugda , (8)
L‘E“'_{K;‘ Gy Goy <10° kgoldugda
burada Kg vo K - partlayici kiitlesinden ve bina vs ya tikililorin miimkiin zodalonma daracalorinden asili

olan mitonasiblik omsallaridir.
Bork partlayict maddolorin saxlandiglari anbarlarin vo ya agiq saholorin dorinlagdirilmosi vo ya
bondlogdirilmasi vaxti tohliikasiz moasafs asagidaki diisturla hesablanir:

Lien=3"/Gryr - ©)

Novbati morholods riyazi model vasitasilo hesablama eksperimenti adlanan qayda ils (yoni, yanginin
bas verdiyi miihit, onun parametrlorinin qiymotlori vo s. molumatlar avvealdon molumdur) miivafiq
hesablamalar aparilmigdir. Bu zaman hesab olunmusdur ki, agir novlii birmertabali bina olan partlayici
maddolor anbarinda G = 50000 kq kiitloys malik oktogen saxlanilir. Anbardan 100 m mosafads orta tipli
birmartobali istehsalat binas1 yerlasib, 6l¢iilori 30 x 10 x 4 m-dir. 500 m mosafads isa ¢oxmartabali karpic
binalardan ibarot olan gosobo yerlosib. Istehsalat binasinda is novbasinde 30 nofar isloyir. iqtisadiyyat
obyekti orazisinds is¢i heyotin sixligt R=1 nofor/km®. Bu sortlor sorcivesinds vo ya ssenarido biitiin oktogen
ehtiyatinin partlamasi naticosinodo miimkiin ola bilon vaziyysti (iqtisadiyyat obyektindo vo yasayis
montaqosi sorhodindo binalarin dagilma deracssini, dagilmig binalarin daginti yiginimin 6lgiilorini) toyin
etmok, homg¢inin 6liimciil yaralanma, kontuziya va insan ii¢iin tohliikesiz zonanin radiuslarini toyin etmok
talob olunur.

Riyazi model vasitasilo masalanin halli asagidak ardicilligla hayata kegirilmisdir:

1) Dagint1 zonasinin dlgiilarinin toyin edilmosi. Partlayiglar vaxti zorba dalgasinin tasiri ilo obyektlarin
dagilmasi doracasini asagidaki skala tizra giymotlondirmak gabul olunmusdur:

Tam dagilma zonasi - AP; = 100 kPa, ohali arasinda 100%-lik 6limciil itki, bina va tikililorin tam
dagilmasi, arakesmalorin u¢gmasi, avadanliglarin mohv olmasi, barpa olunmasi miimkiin deyil;

Giiclii dagilma zonasi - AP; = 70 kPa, ohali arasinda 90%-2 godor oliimciil itki, bina va tikililarin tam
Vo giiclii dagilmasi. “Obyektin” maya doyarinin 50% hacminds ziyan doayib;

Orta dagilma zonasi - APy = 30 kPa, miihafizo olunmamus shali arasinda 20%-o godor 6limciil itki,
bina va tikililorin orta va giiclii dagilmasi. Ikinci dorocali konstruksiyalar dagilib, bayir divarlarda gatlarin
yaranamast miimkiindiir;, moisot Vo enerji sobokalorindo tomir talob edon ohomiyyatli dagintilar vo
deformasiyalar. Orta daracali tomir islarina ehtiyac var. “Obyektin” maya dayarinin 30- 0% hacminds ziyan
dayib;

Zoif dagilma zonasi - AP; = 15 kPa, daxili arakasmalarin bir hissasi dagilib, pay1 va pancaralar
yerindan ¢ixib; avadanliglar shomiyyatli deformasiyaya moruz qalib. “Obyektin” maya dayarinin 10 - 15%
hacminda ziyan dayib;

2) Partlayis markozindon miiayyan (L, m) masafads izafi tazyigin (APy) tayin edilmasi.

2.1. Codval 2-nin molumatlarindan istifads etmoklo trotil ekvivalentin Gy giymati tapilir:

Gy =G 2 _50000. 5880 _ ugog kg. = 64,823t
4520

y TNT
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Cadval 2. Kondensasiya olunmus partlayict maddalorin partlays istilikiori.

Partlayict maddo Q., kCoul/kq | Partlayict maddo Q., kCoul/kq
Trotil (TNT) 4520 .
ammatol 80/20 (80% nitrat + 20% TNT) 2650
Heksogen 5360
Oktogen 5860 . L
- — 60% nitrogliserin dinamiti 2710
Nitorgliserin 6700
Tetril 4500
torpeks (42% heksogen + 40% TNT + 18% Al) 7540
Partlayict  cive  (partlayic
kimyavi birlosmo) 1790 Plastik partlayict madde (90% nitrogliserin  + 8% 4520
nitroselliiloz + 1% galovilor + 0,2% H,0)

2.2. R =100 m vo R = 500 m masafalorindo zorba dalgasi cobhasinds izafi tozyiqin APs qiymatlori
hesablanir:

-R=100 m iigiin
64823 64823%°
Apfloo \/7 +390- \/I +1300- TNT =05. +390- 2 +1300- 64823 = 185 36 kPa
E 100 100 100°
-R=500 m ii¢iin
648234 64823%°
AP = 95. +390- ~—+1300- 64823 =10,8kPa.
500 500 500°

2.3. Yuxarida verilmis toshifata asason miioyyonlogdirmak olar ki, partlayis markazindon 100 m radius
daxilinds olan (APs~ 185 kPa) istehsalat binasi tam dagilacaq, yasayis mantagesinds ise ¢oxmartoabali karpic
binalar (AR¢ = 10,8 kPa) zaif dagintilara maruz galacaq.
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Mathematical modeling of the effects of the explosion of heavy explosive substances
in open and closed environment
Gambarova F.E.
Regarding the steady increase in explosions in open and closed circumstances, the death toll has
risen up. Therefore, it is vital to create a mathematical model of the explosion.

9l yiikiina aviasiya tohliikasizliyi iizra baxisin kecirilmoasinin xiisiisiyyatlori

ohmadova S.T.
Milli Aviasiya Akademiyasi
saidaahmedovabaku@gmail.com

T

Miilki aviasiyanin miihiim obyektlorindan biri do Sornisinlora baxis mentagaloridir. Ona goéra Ki,
terroristlorin Sarnisin terminallarinda hoyata kegirdiklori qanunsuz miidaxilo aktlari insan tolafati vo maddi
ziyan ilo yanasi bdyiik ictimai rezonans ilo neticalonir. 23 avqust 2014-cii ildo Ingiltoronin Mangester
aeroportunun baxis montagasinds Sornisinin al yiikiindaki partlayict qurgunun iso diismasi noticasinds 3
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nofor hayatini itirmis vo 20 nofor yaralanmisdir. 2017-Ci ilde Nigeriyanin Murtala Muhammed hava
limaninda hayata kegirilon terror hadisasi naticasinds 20 nafar halak olmus va 35 nafor iss yaralanmuisdir [1].

Bu kimi hadisslor gostorir ki, baxis montagalorinds sarnisinlorin ol yiikiino baxis texnologiyalarinin
tokmillogdirilmoasina ehtiyyac vardir. Homginin sornigin buraxilis montagalorinds sarniginlora baxis zamani
uzun novbalarin qarsisini almaqdan 6trii yeni texnologiyalarin tatbigi vacib mosalalordan biridir.

Diinya aeroportlarinda Sarnigin dagimalarinin say1 ildon-ilo artmaqdadir. Sarnisin arttimi Heydor ©liyev
Beynolxalq Aeroportunda da miisahido olunur. 2018-ci ildo Heydar Oliyev Beynalxalq Aeroportu
tumumilikdo 4.43 milyon sornigino Xidmat gostormigdir. Bu da 2017-ci ilin gostaricisindon 9 faiz ¢oxdur.
2018-ci il arzinds acroportun baza aviadasiyicilart AZAL vo “Buta Airways” miivafiq olaraq 1.89 milyon
442 min sarnigin dagimigdir. Beynalxalq reyslorlo iimumilikdo 3.81 milyon sarnisin, regional reyslorlo iso
620 min Sarnigin daginmigdir [2].

Bu artim yiiksok gostorici olmagqla yanasi bir ¢ox problemlara do yol agir. O ciimladan Sarniginlorin
uzun névbalords galmasi naraziliga sabab olmasi ilo yanasi, reyslorin intensiv olan miiddatinds sorniginlarin
Vo onlarin al yiikiine baxis prosesinin keyfiyyatino birbasa tosir gostarir.

Beynolxalq Miilki Aviasiya Togkilatinin bu problemlarin halli istigamatinds bir ne¢o toplantisi
olmasina baxmayaraq miizakiralor naticasiz qalmigdir. ABS-in Smarty Security sirkoti vo Beynalxalq Hava
Nogliyyat1 Assosasiyasi tarafindon 6 il miiddatine ol yiikiino baxisin tokmillogdirilmasi lizro ¢oxsayli sinaq
prosedurlari aparilmigdir [3]. Sinaq prosedurlar1 Skandinaviya dlkalorinds yerlogon aeroportlarda kegirilmis
Vo bu prosedurlarin noticasi olarag, Beynaslxalq Hava Limanlar1 Surasi vo Beynalxalg Hava Noagliyyati
Assosasiyasinin birga foaliyyati naticasinds bozi 6lkolorin aeroportlarinda ol yiikiine baxis qurgusunun
nogledici lenti tokmillogdirilmisdir. Ol yiikiine baxis kegiran operator siibhali agya vo ya maddos ilo bagh
toroddiidlori yaranarsa, paralel siiratli nagledici lent vasitosilo ol yiikii foaliyyst gostoran digar rentgen
qurgusuna gondarilir. Homin al yiikiino digor baxis tizro operator torafindon tokrar baxis kegirilir. Bununla da
Sarnigin uzun vaxt aparan novbolords qalmir, homginin yoxlama proseduru yorgun vo bezdirici olmur, eyni
zamanda yoxlamanin keyfiyyati yiiksalir.

Paralel siiratli lent xotti 2015-ci ildon etibaron Gatvik aeroportunun noazarst buraxilis mantagelarinds
Vo Saornisin terminallarinda istifado edilir. Buna goro do 2015-ci il Gatvik aeroportunun tarixinds an ¢ox
Sarnigin dévriyyasi olan il kimi yadda galmisdir. Mahz totbiq edilon paralel zolaq noticasinds 99% sarnisin
novbasiz, tohliikasiz sokilda prosedurlardan kegmisdir [4].

Bu sistem ABS-da yerloson hava limanlarinda, elocods ingiltaronin Hitrou aeroportunda, Kanadanin
Toronto aeroportunda, Hollandiyanin Sxiphol aeroportunda tatbiq olunur [5]. Sxiphol hava limaninda sistem
totbig olunan ildon sarnisin dasimalarinin hacmi siiratlo artmus, 2013-cii ilde 3 milyon, 2017-ci ilds 9 milyon,
2018-ci ilda isa 10,4 milyon sarnisina Xidmat gostarmisdir [6].

Sokil 1. Las-Veqasda Makkarrananin Beynalxalq Sakil 2. Hitrou beynalxalq hava limaminda tatbiq edilon
aeroportunda paralel siiratli nagledici lent paralel siiratli nagledici lent

Heydar Oliyev Beynalxalq Aeroportunun sarnigin dévriyyasinin artimi yaxsi gostarici olmaqla yanas,
nozarat buraxilis vo baxigs mantagalorinds soxslora vo onlarin ol yiikiino aviasiya tohliikasizliyi {izra baxisin
kegirilmasinin keyfiyyatinin asag1 diismosine sabab olur. Bu problemlarin halli magsadilo Heydsr Oliyev
Beynalxalg Aeroportunda yerlagon nazaroat buraxilis vo baxis montagslorinds paralel siiratli lent Xattinin
totbiq edilmosi mogsads uygun sayilir. Yeni sistemin totbiq olunmasi sarnisinlorin ol yiikiine baxis
keyfiyyatini artirmaqla yanasi qanunsuz miidaxile aktlari ilo miibarize mosalalorinds do 6z miisbat tosirini
gostormis olar. Bu sistem totbiq olunarsa aeroport amakdaslarinin da uzun névbalards galma problemini hall
etmis olariq. Homginin, baxis proseduru daha effektiv, tokmillogdirilmis hesab edilo bilor. O ciimladan,
ildon-ilo artan reyslorin sayini nozors alaraq Sornisin axini tonzimlomok tigiin alverisli sistem totbiq etmis
olarg.
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Features of handling aviation security for hand-held cargo
Ahmedova S.T.
One of the most important facilities in civil aviation is passenger terminal and checkpoints. One of the
important issues for modern airports is to increase the passenger capacity of the aviation safety points, to
reduce the time spent on passengers, and to introduce unnecessary technologies during the review.

Hava limanlarinda aviasiya tahliikasizliyinin texniki taminatinin
beynalxalq standartlara uygunlugu

Coalilova N.A.
Milli Aviasiya Akademiyas:
Nermin.199631@gmail.com

Aviasiya sonayesi diinya iqtisadiyyatinda shomiyyatli rol oynayir. Hava naqliyyatinin tohliikosizliyi
dovlatlor arasinda ticarat, turizm, siyasi vo modoni olagalorin inkisafina komok edir. 2030-cu ilodok
beynslxalq sornisin toyyarasinin illik hacmi toxminon 3,3 milyard dollara nisbotdo 6 milyard sornisino
catdirilacaq va toyyars yiiklorinin kiitlosi 50 milyon tondan 125 milyon tona catacaq. Aviasiya qlobal iqtisadi
artimlara yardim edir vo bir ¢ox 6lkads igtisadi inkisafin va iraliloyisin asas yardimcisidir.

Miasir dovrde miilki aviasiyanin obyektlori terror aktlari iigiin oan hossas hodaflordan biridir.
Nogliyyatda terrorizm miixtalif formalarda 6ziinii gostorir: nogliyyat vasitalorini alo kegirmok, onlardan
kiitlovi qirgi silahi kimi istifado edilmosi, partlayis tohliikasi Vo s. Umumilikds terror hallari ¢ox ciddi siyasi
Vo igtisadi naticalora sebob olur. 11 sentyabr 2001-ci ilds ABS-in Nyu-York va Vasington gaharlorinds bas
veran terror hiicumlart biitin diinyada miilki aviasiyanin tohliikasizliyinin tomin olunmasi sistemindoKi
bosluglarin méveud oldugunu bir daha tastiglodi.ICAO Assambleyasinin XXIII sessiyasinda (2001-ci ilin
sentyabr ay1 sonu) Miilki aviasiyanin hava gomilorindon hiicum silahi kimi va digor terror aktlarinin hoyata
kegirilmasi moqsadi ilo istifadonin qarsisinin alinmasi barado Bayannama gobul edilmis va ICAO-nun
Universal Aviasiya Tohliikesizliyi tizro Audit Programinin yaradilmasi nazords tutulmusdur. ABS-da
"Aviasiya vo nogliyyat tohliikesizliyi haqqinda" ganun dorhal gobul edilmis vs illik 3 milyon ABS dollari
moblaginda xiisusi bir idarsetma qurulmus, eyni zamanda ABS-in 400 hava limaninda kéhnalmis yoxlama
avadanlhglar1 yenilari ilo avazlonmis, miilki aviasiyada hava marsallar1 xidmoti yaradilmigdir. Bundan basqa
Kanadanin, Ingiltorenin, Rusiyanin vo diger dovlstlorin miilki aviasiyasinin tohliikesizliyinin giiclondirilmasi
istigamatinds todbirlor gorilmisdiir.

Qanunsuz miidaxils aktlari ( 1931-2016)

Yerds Oliim say1 Qagirma | Oliim say1 | Toxribat Oliim say1 Intihar Oliim
hiicum cahdi say1
536 1.865 1.308 814 174 2.829 53 4.000
Terror aktlar1 (1931-2016)
Yerds Oliim say1 Qagirma | Oliim say1 Toxribat Oliim say1 Intihar Oliim
hiicum cohdi say1
338 1.650 221 279 56 1.726 20 3.159

Hava noagliyyatinda terror aktlarinin qarsisinin alinmasi istigamotinds preventiv todbirlor, asasan
Sarniginlorin, yiiklorin, baqgajin 100%-li yoxlanmasini togkil etmok vo personalin hazirliginin yiiksoldilmasi
bagli fundamental islor goriilmiisdiir. Hava limanlarmin miiasir yoxlama texnologiyasi ilo tachiz edilmasi
1970-ci illorin on aktual problemlardon biri idi. Bu illords diinyanin bir ¢ox 6lkslorinin miilki aviasiyasinda
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Sarnisinlarin Vo bagajin yoxlanilmasi, metal obyektlorin, partlayict maddoalorin, narkotiklorin dagmmasinin
garsisinin alinmasi todbirlari aeroportlarda xtisusi diggatlo yerins yetirilmoys baslanildi [3].

Hava limanlarinda yerli va xarici girkatlor stasionar va allo igloyan metal detektorlari, X-ray televiziya
introskoplari, partlayict madds agkar edon cihazlar da daxil olmaqla, avadanliglarin kompleksindan istifada
etmoyo basladi.

Askarlama qurgulart dedikds, aviasiya tohliikasizliyinin tomininds, aviapersonalin, heyat tizvlarinin
Vo Sorniginlorin hayat vo saglamligimin qorunmasinda, miilki HG-larinin olo kegirilmasi cahdlorinin
garsisinin alimmasinda, eloca do hava nagliyyatinda dasinmasi qadagan olunmus silah-sursatin, radioaktiv,
zoharli, tezalisan, partlayict vo S. maddoalorin vaxtinda askar edilmasinds istifado olunan xiisusi texniki
vasitolor (XTV) nazordo tutulur. Aviasiya tohliikasizliyinin tomin edilmasi {i¢iin tatbiq olunan nozarst-baxis
qurgulari — stasionar rentgen qurgulari, portativ rentgen qurgulari, stasionar vo ol metalaxtaranlari, Sornisinlor
ti¢lin rentgen-siia manbali skanedici rentgen-televiziya qurgulari, ayaqqabilara nozarat qurgulari daxildir [1].

1984-cii il Olimpiya Oyunlarinda Garrett sirkoti (ABS) ilk dofo olaraq ol metal detektorlarini istifado
lictin togqdim etdi. O vaxtdan etibaron tohliikasizlik detektorlari ABS-da, hamg¢inin Rusiya va bir ¢ox basqa
Olkalorin hava limanlarinda va digor miiassalords istifads edilmoys baslandi [1].

Italyan sirkoti “Giilardoni”nin X-ray-televiziya introskoplarinda obyektlorin yoxlanmasi zamani, onun
diggat yonaldilmosi talob olunan hissalorinin bdytidiilmasi, goériintiiniin 360° doéndoarilmasi, tasvirlarin
kontrastlarinda doyisikliklor vo digor omoaliyyatlarin aparilmasi tomin edilmisdir. Amerika Elm vo
Miihondislik sirkotinin (ABS) X-ray qurgusu koskin yonaldilmis siialardan istifado edir ki, bu mexanizm
tosvirlarin yiiksok saviyyado aydinligini tomin etmoklo borabar, siialarin otraf miihito tosirini azaldir. Qurgu
operator {igiin radiasiya tohliikasi yaratmir vo baqajdaki foto materiallari vo ya magqnit bantlarina zorar
vermir. Qurguda X-ray rentgen siialari ilo alinan tesvirlorin yaddasa kogiiriilmasi vo saxlanmasi mexanizmi
vardir.

1980-ci ilin yanvarinda Cincinnati Beynoalxalq Hava Limaninda (ABS) avtomatik nozarot televiziya
sistemi qurasdirilmigdir. Bunun asas iistiinliiyli gadagan edilmis agyalarin geyri-ganuni olaraq dasinan va ya
ganunsuz harakatlor etmok niyyatinds olan soxslorin agkarlanmasidir. Bu sistem ziyaratgilori izlomak vo an
az sornigin olan yerlori nozaratdo saxlayaraq neytrallasdirmaga imkan verir. Sistem oraziys, is otaqlarina
nozarot edon gizli miisahido kameralarindan, mikrofonlardan, hoyacan sigqnali veran qurgulardan, rabito
vasitolorindon vo s. komponentlordan ibarstdir. Bu sistem demok olar ki, istonilon soxsin terminalin
girisindon baglayaraq, onun ¢ixigina kimi miigaiyat etmays imkan verir.

1982-ci ildon Dallas hava limaninda (ABS) tam avtomatik avtomatlagdirilmis Westinghouse baqaja
nozarot sistemi foaliyyot gostorir. Sistemin performansi — 1 saatda 1200 odod, 1 dog iss 20 odod bagaji
yoxlamadan kegirir. Bu sistemdo bagaj konveyer vasitasilo soda-yod detektoruna yonsldilmis gamma
radiasiyal1 cihaz vasitasils 6tiiriiliir. Qurgu eyni zamanda silah va partlayict maddslori agkar eds bilar.

Scanray Corp. (ABS) Line Scan System One sisteminin sornisinlori {i¢iin 12,8 m / s konveyer
stiratindo saatda 2,200 adod baqaj1 nozarst etmok ti¢iin nazords tutulmus daha effektiv X-ray toftis sistemi
hazirlamisdir [6].

2001-ci ildon etibaren, Israilin Ben-Gurion hava limani olinin 90-dan ¢ox parametrini vo digor
biometrik malumatlar1 6ziindo oks etdiron"etibarli sornigin kart1" dan (EDS) istifads edir. Bu karta malik
sarniginlor qisa zaman arzindo, karta malik olmayan sornisinlor ise daha ¢ox miiddsto yoxlanilir [2].

2007-ci ildo Phoenix Beynolxalq Hava Limaninda (ABS) tohliikasizlik xidmati geyri-adi bir yeniliklo-
rentgen siialar1 asasinda qurulan Backscatterlor X-Ray qurgularinin istifadesine baslamislar. Bu cihaz, insan
bodoninin yiiksok keyfiyyatli sokillorini alir vo "filtrlogdirir". Bu skanerlor 2 ndv prinsip asasinda istehsal
olunur. Birincisi tamdlgiilii skanerlor millimetrlik mikrodalgalardan, ikincisi ise badans niifuz etmadon oks
yayilan ultrabandvsoyi dozali rentgen siialarindan istifads edon qurgulardir. Bu qurgular silahlarin, partlayici
maddalarin vo narkotiklorin insan badsninds asanliqla agkarlanmasini tomin edir. Bu qurgularin radiasiya
soviyyasi hal-hazirda istifadodo olan X-ray qurgularindan daha asagidir. Rentgen skanerlarinin insan
organizmino tasirini alimlor, Malagadan Londona ugarkan kosmik radiasiyadan alinan tabii radiasiya fonu 10
mkZv, Nyu-Yorkdan Londona 35mkZv, Moskvadan Minsks 5mkZv, Qonkongdan Londona 50 mkZv-dir ils
miiqayiss edirlar. Rusiyanin Avropa hissasinds bir insanin tabii radiasiya fonundan giindslik aldig1 siialanma
dozas1 6-7 mkZv-dir. Bununla miigayisado demak olar ki, rentgen skanerlarinds bir baxis tiglin soxsin aldig
stialanma dozas1 onun tobii radiasiyadan aldig1 siialanma dozasindan qat-qat kigikdir. ABS radiasiyadan
Miidafis Milli Surasimnin sonadlorina (NCRP 1993-cii il), eloca do hamils qadinlar vo usaqlar da daxil
olmagla timumi shali kontingenti ii¢iin beynalxalq normalara asasan tibbi olmayan ionlasdirici manbalardan
yol verilon siialanma haddi ildo 1mZv-dir. Zivert-ekvivalent dozanin 6lgii vahidi olub canli organizmlarin
radiasiya zamani1 maruz gala bilocayi tohliikali dozani xarakterizs edir [1].
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1994-cii il ©l-Qaido terror toskilati torofindon HG partladilmasi, 22 dekabr 2001-ci il Parisdon
Mayamiyo ugan HG partladilmasi cohdi, 2008-ci ildo Israildo Sornisinlorin ayaqqabilarini ¢ixarmadan metal
detektorlarindan ke¢mosinin qarsisini alan texnologiya yarandi ki, bu da aeroportlarda ayaqqabilara baxis
skanerlarinin totbigni reallagdirdi. MageShoe adli texnologiya da bu moagsadls totbiq olunmus qurgulardan
biridir. MageShoe 3G ayaqqabilara baxis skanerlori do Israil kompaniyasinin istehsali olan skanerlordondir.
Bu skanerlar yiiksokhossasligli sensorlarin vo miikommoal deteksiya alqoritmlori sayasinds ayaqqabidaki
movcud texnoloji metal elementloro reaksiya vermodon ayaqqabi igarisinds yaxud ayaqqabida gizladilmis
metal ogyalar1 agkar edir [1].

27 avqust 2007-ci ildo Rusiya Federasiyasinin Nogliyyat Nazirliyi ol yiikiindoki tohliikali mayelarin
askarlanmas iiciin yeni todbirlor sirasinda Beynolxalq Salon inteqrasiyali Tohliikosizlik-14-15 may 2008
sargisinds Rosoboronexport adli Rusiyanin silah istehsalgilart xiisusi mayelori qapali olaraq tantyan “LQtest”
qurgusunu toqdim etdi. Bu qurgunun osas toyinati miixtolif qablarda (siise, plastik, kagiz yesiklordo va S.)
olan, maddslorin miiayyan edilmasinds istifado olunur. Bu qurgu foto niivo metodu prinsipi asasinda islayir.
Qurgu gablar1 agmadan igarisinds olan (spirti, asetonu, partlayici, tez alisan maddalori, efiri vo s.) maddalori
miioyyan edir vo partlayict maddslarin (benzin, spirt, etor, qarisiglart vo s.) askar edilmasi ilo yanasi onlari
farglondirir. Bundan slava, LQtest diinyada potensial tohliikali maddalarin hatta kigik miqdarlarin1 asanligla
miioyyan edan yeganas testerdir. Daxili qurgu yiingiil kompaktliq, dasinabilon va ucuz giymatls (35 min rubl)
xarici qurgulardan (Yapon mithandislorinin qurgusundan) forglonir. Praktikada LQtest Rusiya hava limaninin
hiiqugq-miihafizo orqanlari torafindon artiq ugurla istifado edilmisdir [5].

Belalikla, hava naqliyyatinda miitlaq tohliikasizlik sistemini yaratmaq geyri-miimkiindiir, lakin tohliika
risklarini ohomiyyatli doracods azaltmaq lazimdir vo miimkiindiir. Taninmig ekspertlorin malumatlarina gora
hava gomilarinin tohliikasizliyi tokco texniki vasitalorin yeniliklorinin hesabina tomin etmok miimkiin
deyildir. Bunun ti¢iin hava gomilari ilo ugmaq istayan va onlarla slagads olan insanlarin ugusa gadarki proses
arzinde miixtalif yoxlamalarin tomin olunmasindan ibaratdir. Bu yoxlamalar sorniginlorin daima misahida
olunmasi, onlarin al yiiklorinin, tistlorinin yoxlanmasi va digor preventiv todbirlorin hoyata kegirilmosindan
ibaratdir. Tadbirlorin hayata kegirilmoasinda mogsad Sarnisinlarda, onlarin al yiiklarinds va bagajinda gadagan
olunmus ogyalarin, homginin hava gomisinin daxilina dasmna bilacok hamin vasitalorin, eyni zamanda
potensial tohliikali insanlarin miioyyan olunmasindan ibaratdir. Yoxlama sistemi sornisinlorin "taninan" vo
"tanimayan" sornigin aximlarina boliinmasi vo onlarin fiziki nazarot, biometrik metodlarla arasdirilmasindan
ibaratdir.

Hesab edirik ki, Azorbaycan Respublikasinin miilki aviasiyasinda tehliikasizlik tadbirlarinin
giiclondirilmasi mogsadi ilo daha da miiasir metodlardan EDS biometrik kartlardan va partlayict maddaslori
askar edon LQtest qurgularindan istifado olunmasi magsadauygundur.
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Compatibility of technical assignment in airports with international standards
Jalilova N.A.
Aviation helps global economic growth and is the key helper for economic development and progress
in many countries. Modern civil aviation objects are one of the most sensitive targets for terrorist acts.
Protection of aviation facilities and provision of airports is one of the important issues.
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Aviasiya tohliikasizliyi omakdaslarinin pesa foaliyyatinin somarsliliyinin
artinimasinda digqat prosesinin rolu

Fevruzlu X.Z., Mammadov A.M., Abasov R.K.
Milli Aviasiya Akademiyast
xfeyruzlu@mail.ru

Hal-hazirda insana hoddon artiq intellektual vo psixoemosional toaloblorin irali siiriildilyi peso
saholoriin say1 artmaqdadir. Belo sahalordon biri do miilki aviasiyadir. Miilki aviasiyada foaliyyast gostoran
miitoxassislorin, xiisusilo do Aviasiya Tohliikasizlik Xidmati amokdaslarinin faaliyyatinds bir ¢ox vacib peso
keyfiyyatlori ilo yanasi digget xiisusiyyatlorinin do yiiksok Saviyyads olmasi talob olunur. Faaliyyatinin
xususiyyatindan irali galon yiiksok-emosional gorginlikloro moruz galmasi naticasinds, hamginin yas haddi
Vo bir ¢ox psixofizioloji amillarin tasirindon bazon omokdaslarda bu keyfiyyatin zaiflomosi hallarina rast
galinir. Bunun qarsisin1 almaq vo diggst keyfiyyatlorini normal soviyyads saxlamaq, eyni zamanda inkisaf
etdirmak tigiin miivafiq todbirlor goriilmasi lazim golir [1].

Miiasir moarhalodo peso uzundmiirlilityliniin, faaliyyatin  somaraliliyinin  va tohliikasizliyinin
artirtlmast mosalolori  “tohliikali peso” miitoxassislorinin, o ciimlodon aviasiya tohliikasizlik xidmaoti
omokdaglarmin fordi keyfiyyatlorinin, psixi vo funksional vaziyyatlorinin erkon diagnostika metodlarinin
hazirlanmasi vo tokmillosdirilmasini, bu keyfiyyatlorin ekspert giymatlondirmosini vacib edir.

Diinya praktikasindan melumdur ki, bir ¢ox hallarda xiisusi secilmis vo hazirliq kegcmis amokdaslar
texniki vasitolori xeyli istoloyir. Belo miitoxassislor adi insandan forgli olarag homiso xeyli gorgin
vaziyyatds olur. Onlardan yiiksok miisahidagilik gabiliyyatine malik olmalari tolob olunur. Miisahidagilik
soviyyasinin yiiksok olmasinda diqqot keyfiyyatlorinin rolu danilmazdir. Diqgotcillik, kenar qiciglara
ohomiyyat vermomok, diggstin paylanmasi vo kegiriciliyi kimi xiisusiyyatlorin optimal saviyyado olmasi
vacibdir. Qeyd edok ki, ATX amokdasinin faaliyyati homginin sonadlorin yoxlanilmasi ils bilavasito slagodar
oldugundan diqqatlilik, motnda diggotini comlosdirmok bacarigi, konar qiciglara fikrini yayindirmamaq kimi
keyfiyyatlara ehtiyac var. Saxta sonodlori agkarlamaq tligiin ATX amokdasina yaxsi inkisaf etmis diggoat vo
hafizo, xiisusilo gormo hafizasi vo analitik gabiliyyatlorin olmasi vacibdir [2].

Bu mosalanin hoallinds bir ¢ox miitoxXassislor baxilan foaliyyst noviiniin xiisusiyyatlorinin tahlilini
vacib sayirlar.

Har hansi bir pesa miioyyan gabiliyyat talab edir, pesalorin hamist igiin iso zaruri olan gabiliyyatlorin
olmas1 vacibdir. Miiayyan pesoni Vo ya ixtisast 6yronmak vo bu sahads ugurla ¢alismaq tigiin insan, pesonin
soxsiyyat garsisinda qoydugu toloblars uygun olmalidir.

Hor bir soxs masgul oldugu faaliyyst sahssinin konkret tsloblarindon asili olaraq, vacib peso
keyfiyyatlorini inkisaf etdirs bilor.

Praktikada peso vacib keyfiyyatlorin diagnostikasi tigiin iso bir sira miivafiq test metodlarindan istifads
olunmasi da moslohat goriliir. Diqget xiisusiyyatlorinin toyini ti¢iin — Burdon testi, Sulte codvali,
Myiinsterberq testi vo s. testlori ugurla tatbiq etmok olar. Biz aragdirmalarda ATX amokdaslarinin PTS
miivaffagiyyotlo agkarlamasi {iglin psixoloji yoniimlii bir ¢ox texnologiyalara baxmisiq. Bunlardan biri kimi
biz, Aeronavigasiya kafedrasi nozdindo foaliyyat gostoron “Aviasiyada insan amili” problem
laboratoriyasindaki “HC-ITcuxotect” kompleksinds “Sulte-Platonov” testindan istifads etmisik vo niimunavi
eksperiment aparmisiq. “Sulte-Platonov” testinin komayi ils diggetin hacmi, paylanmasi va kegirilmasi kKimi
gostaricilori miioyyonlosdirilir [3].

Sadalanan psixofizioloji keyfiyyatlor ATX personalinin faaliyyatinds vacib peso keyfiyystlorindondir.
Sulte-Platonov testi ii¢iin klaviatura, tizarinds 25 dityms olan planset soklindadir (sokil 1).

Bu ditymalar tizarine miixtalif rongli vo miixtslif reqemlor yazilmis xanalardan ibarat cadval qoyulur.
Cihaz ditymoani basma momentini 1 msan dogiqliklo geyds alir. Test miixtalif cadvallar {izra yerino yetirilir.
Coadvallards 1-don 25-dok olan ragamlor ixtiyari qaydada, qgarisiq sokildo yerlogdirilib. Test ti¢ subtestdon
ibaratdir: birinci subtestde miiayina olunanlar 1-don 25-dok rogemlori artan sira ilo izloyib taparaq miivafiq
diiymolora basaraq reaksiya verirlor. Ikinci subtesti iso oksine 25-don 1-dok olmagla regemlari izloyib
taparaq diiymolori basmagla reaksiya verirlor. Daha sonra iigiincii subtesti iso ragamlari bels bir gaydada 1,
25, 2,24,3,23..... Vo S. sonda 13 rogamini basmagla reaksiya verirlor. Verilon reaksiyalarin tezliyindon
daqigliyindon asili olaraq informasiya kompiiterdo emal olunaraq yekun natica hazir protokollar soklinds
tagdim olunur (sokil 2).

Testin naticalori emal olunaraq hazir protokollar saklinds taqdim olunur vo kompiiterin yaddasinda
saxlanilir. Sulte-Platonov testi iizro naticalor diggstin hacmi, paylanmasi vo kesiriciliyi tizro verilso do,
protokolda timumi giymsatlondirme yalniz digqgstin kegiriciliyi tizra verilir, ¢iinki diggetin bu xtsusiyyati,
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Oziinds digar iki xiisusiyyati do aks etdirmoklo yanasi, ekstremal profilli peso miitaxassislori tiglin asas 6l¢ii
meyaridir [4].

kgz‘]f;ii;ri th:p;f;:gﬂ? \C/;g\slt;n;':i Sakil 2. Sulte-platonov testinin naticalarin tahlili pancarasi

Aragdirmalar aparmagq tigiin eksperimentlora 8 nofor “sorti operator” kimi calb edilib. Sulte-Platonov
testi tizra naticolor rogamlorin axtarigina sorf edilon zamandan va buraxilan sohvlorin sayindan asili olaraq
bes saviyys tizra qiymatlondirilir: Yiiksok — 5 bal, Ortadan yuxar1 — 4 bal. Orta- 3 bal, Ortadan asag1 — 2 bal.
Asagi — 1 bal. Codvalds verilon diggetin kegiricilik saviyyasi garsisindaki métarizods miioyyan diapazon
tizra norma daracasindon meyllonmasine gora meyarlarin kamiyyat gostaricilori verilib. Bu diapazon istifados
etdiyimiz “HC-ITcuxorect” kompleksinin program tominatinda verilib. Komiyyot gostoricilori intervali
monfiden baglayaraq miisbato dogru artir. Diqgatin kegiriciliyi gostaricisi no godor asagi alinarsa onun
Saviyyasi bir 0 gadar yiiksak olur.

Cadval 1. ATX amakdasglart ilo aparilan eksperimentin naticalari

Miiayins olunanlar Sulte-Platonov testinin noticalori
ST Kegiricilik(17)-ortadanyuxari — 4 bal
RV Kegiricilik(13)-ortadanyuxari - 4 bal
Z0 Kegiricilik(-7,0)- yiiksok -5 bal
HE Kegiricilik (2,0) - yiiksok -5 bal
HH Kegiricilik(31,0)- yiiksok -5 bal
QA Kegiricilik(28,0) - orta -3 bal

Codvoldon goriindiiyii kimi, eksperimenta Calb olunanlar arasinda icra edilan testin noticalorina gora (5
balli skala tizro) asagi (1 bal) vo ortadan asagi (2 bal) saviyyali diggoet keyfiyyatli soxslor yoxdur. Bu da ATX
omokdaslariin peso vacib keyfiyyotlorinin miivafiq saviyyssine uygunlugunu gostarir. Yoni asagi digget
xuisusiyyatlorino malik insanlarin, bu sahodo Somorali xidmot gdstora bilmomasi miilahizasini bir daha
tosdiglayir.

Notico olaraq geyd edak ki, bir ¢ox keyfiyyatlorlo yanasi "diggatin hacmi, paylanmasi vo kegiriciliyi"
kimi keyfiyyatlori peso ohomiyyatli keyfiyyotlordon biridir. Bir halda ki, foaliyyst subyektinin diggst
xususiyyatlori peso foaliyyatinin somoralilik gorti kimi ¢ixis edir, onda onlari diagnozlasdirmaq vo ATX
oamokdaslarinda vo bu sahads islomoys namizadlards inkisaf etdirmok vacib sortlordondir.Ugurlu faaliyyat
ticlin vacib olan psixofizioloji keyfiyyatlor, o ctimlodon diggest xiisusiyyatlori istifads etdiyimiz program
kompleksinin bazasindaki testlorlo inkisaf etdirilo bilar [5].
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The role of attention process in increasing efficiency of professional activiity
of aviation service security employees
Feyruzlu Z.X., Mammadov A.M., Abasov R.K.
This paper studies the effect of attention process on the increase of efficiency in the professional
activity of aviation security service employess.

infragqurmiz siialar asasinda perimetr miihafiza sisteminin qurulmasinin
xiisusiyyatlari

Hiiseynova K.N., Valiyeva Q.C.
Milli Aviasiya Akademiyast

huseynovnk@mail.ru

Mogalads perimetrin qorunmasi ti¢lin nozordo tutulan ¢oxsayl vasitolordon biri olan infraqirmizi
sensorlarin strateji obyektlords, o climlodon aeroportlarda totbiq olunmasi imkanlar1 arasdirilmig, bu
sensorlarin istiin vo ¢atismayan cohotlori Gyronilmisdir. Aeroportun perimetri boyiik oldugu {igiin onun
miihafizasini 1Q sensorlarla qurmag mogsadouygun olmazdi. Lakin aeroport daxilindoki istonilon on zoif
zonanin Vo Kritik obyektin miihafizasinin 1Q sensorlarla qurulmasi daha effektivdir. IQ sensorlardan istifado
etmokls tohliikasizlik sistemi layihoalondirilmis vo Nax¢ivan Beynolxalg Aeroportunun ugus-enmo zolaginda
totbiq olunmusdur.

Aviasiya tohliikesizliyindo aerodrom tikililorinin, ugus-enmo zolaginin, dayanacaq, perron va
radiotexniki navigasiya komplekslorinin miihafizosi xlisusi yer tutur. Miiasir dévrde mithiim vo xiisusi
toyinatl obyektlorin mithafizasi ii¢iin miixtalif texnologiyalar islonib hazirlanmigdir. Misal olaraq perimetrin
mithafizosi, yangin siqnalizasiyasi, telemiisahido, giriso noazarot vo idaroetmo vo s. bu kimi sistemlori
gostarmok olar. Perimetr miihafizo sistemi geyri-qanuni miidaxils aktinin ilkin marholodo askar edilmasi,
operatorun fasilosiz olaraq monitorun ekranindan obyekti izlomokdon azad edilmasi, oks-tadbirlarin
goriilmasi tigiin xobarbarliq signalinin Gtiiriilmasi vo shamiyyatsiz signallarin nozors alinmamasi Kimi
ustiinliiklora malikdir.

Hazirki dovrds perimetrin tam miihafizasi tiglin intellektual gaparlorin yiiksok Saviyyads inkisafi bag
vermisdir. Miiasir miihafizo sistemlori elektron sistemlorlo fiziki manesnin pozuldugu yeri vo xarakterini
morkoazi miihafizo postuna xsbardarliq edon miirokkab fiziki sistem toskil edir. Elektron goporlor miithiim
obyektlarda tatbiq olunur. O, biitiin perimetr boyu miihafizoni tamin etmakls yanasi, eyni zamanda nozarat
buraxilis montagolorinds girisi tonzimloayir. Intellektual goparlor biitiin qurgulardan forgli olaraq tohliikesizlik
baximindan gqanunsuz miidaxils aktinin ilkin morhalods askar etmok gabiliyystina malikdir, bu da hor hansi
soxsin araziys daxil olmamigsdan qabaq onunaskar edilmasine imkan yaradir.

Todgigat isinin magsadi — hava limanlarmin tohliikesizliyinin tomin edilmasi iigiin IQ siialar osasinda
perimetri mithafizs sisteminin qurulmasi xiisusiyyatlorinin tatbiqi imkanlarinin arasdirilmasindan ibaratdir.

Perimetri miihafizo sisteminin asas voazifalari vo xiisusiyyatlori. Hor bir miihafizo sisteminin
keyfiyyati onun asagidaki zoruri funksiyalari na doracads tomin etmasindon asilidir [1]:

-geyri-qanuni miidaxils aktini ilkin morhalods agkar etmok;

-icazasi olan soxslorin mithafize olunan sraziys azad girmasini tayin etmok;

-konar goxslorin, yaxud bir qrup insanlarin miihafizo olunan araziys ganunsuz olarag girmesine va
harakat etmasins yol vermamoak;

-miihafiza olunan arazinin 6niinds pozucunun tutulub saxlanilmast;

-vaziyyatin giymatlondirilmasi vo xabardarliq sisteminin igo diismasi;

-oks tadbirlorin goriilmasinin miimkiinliiyii.

Vericilorin miixtalif ¢esidlorina baxmayarag, onlardan on ¢ox talob olunam IQ sensorlar hesab edilir.
IQ sensorlarin iki ndvii mévcuddur: aktiv sensorlar vo passiv sensorlar.

Aktiv I1Q sensorlar diiz qarsiligh goriiniisiin zonasinda yerlason étiiriiciidon va gobuledicidan ibaratdir.
Otiiriiciidon golon siia kasilorse, hayocan siqnali yaranir, hansi ki, fotogebuledici bloka diisiir. Belo vericilor
obyektlars silahli hiicumlarin garsisin1 almaga komok edir vo xabordarliq signalini iso salir. Onlar qarsiliqh
goriinma Xottindo yerlosirlor, hasarin bir kiinciindon o biri kiinctine Kimi, yaxud yer sathinin yaximliginda.
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Ogor fotogsbuledici bloka goalon siia kasilorsa gostarici hoyacan signali verir. Miihafizo olunan sahanin
uzunlugu siia buraxan qurgunun giicii ilo miiayyan edilir va 200 - 300 metro gatir. Bu sistemin ¢atismazliglari
ondan ibaratdir ki, quslarin, yarpaglarin vo digar oagyalarin, ham¢inin soyuq, qarli vo yagish havada siia
Xattino manes yaranan zaman yanlis signallar verilmasi ehtimali ¢oxdur. Dumanli va riitubatli havada onun
stia cixiglart Ortilir vo ona goro do siia ¢ixiglarimin daima tomizlonmosi vacibdir. Yanlis signallarin
azaldilmas1 {iciin bu sistemlori 2, yaxud 4 siiali edirlor. IQ sensorlardan istifado etmoklo miixtolif
konstruksiyali sistemlor qurmaq olar. Bunlardan biri do saddsokilli sistemin qurulmasidir. O, 8-12 optik
modula malik olub, stitununun hiindiirlityii 1,8 m-dir, gorunan zonada 4-6 siialar vasitasi ilo sodd yaradilir.
Siialardan golon signallar mikrokompiiter vasitasilo analiz edilir.

Bu sistemlorin digor catismazligi - perimetrin diizxatli olmayan sahslorindo vo yaxud six bitkili
yerloarinds mohdud islomasidir [2,3].

IQ sensorlar hasarin iistiindo qurasdirildigindan, pozucular {iciin ¢ox gbzo carpandir. Lakin
quragdirmanin sadaliyi, yiiksak etibarliliq, alverisli giymat sobabindan genis tathiq sahalori tapmigdir.

Passiv 1Q sensorlar do aktiv sensorlar kimi tohliikesizlik sisteminin ayrilmaz hissasidir.

Osas tayinatt qorunan yerin hacminin midafiasidir.

IQ passiv sensorlar bu elementlorden ibaratdir: optik sistem vo pirogabuledici, hans1 ki, insanin istilik
siiasin1 qabul edir. Onun universallig: passiv IQ sensorun osas iistiinliiyiidiir.

Passiv 1Q sensorlardan istifado etmoklo, pancarolor, vitrinlor, pistaxtalar, arakesmolor, dahlizlor,
seyflor kimi miixtalif yerlori vo konstruksiyalar1 mitkommal saviyyads qorumag ve bloklamaq miimkiindiir.
Sado vo ucuz olan bu sensorlarin catismazliglari, yanlis hayacan vermasidir. Bunun sobabi, istilik
sistemlorindon ayrilan istiliyin yerda sathlorin giinasla qizmasi naticasinds hamin sathlorin 6ziindan
buraxdig: istiliyin gobuledici torofindon, insandan ayrilan istilik kimi qobul etmosidir. Daha bahali vo
mitkommol vericilorda bels hallar olmur.

IQ sensorlardan istifado vaxti bir ne¢o prosedur yerina yetirilmolidir. Sensorun hossasliq zonasi
pozucunun miimkiin harokat istigamatina perpendikulyar olmalidir.

Sensorun quragdirilmasi tigin yer diqqgotlo segilir: qorunan yerdo miimkiin qodor konar istilik
predmetlor olmasin, yoni siialarin qarsisini tutmasinlar (moesalon, otaq bitkilori, interyerin predmetlori,
mebel). Dgor bir IQ sensor gorunan yers tam nazarot edo bilmirss onda bir nego IQ sensor qurmagq lazimdur.
Bundan basqa, sensoru hava axini monbayina va istilik monbalarina yaxin yerlosdirmok olmaz. Giinasin va
parlaq isiq manbayinin siialarinin vericiys birbasa diismasinin garsisini almaq lazimdir.

Bir ¢ox sirketlor sistemlorin inkisafinda osas askarlama elementi kimi ¢oxmodullu optik liflardon
istifada edirlor. Kabeldo bas veran doyisikliklor zamani liflordon kegon IQ siianin yayilmasindaki deyismolor
icazosiz miidaxilo kimi geydo alinir. Lifli optik sistemlorin miisbot cohatlori onlarin elektromaqnit vo
radiotezlikli manealori dof etmoloridir. Bu sistemlor yiingiil metal hasarlari mithafizo etmok iiciin totbiq
edilir. Hasarlanmis saholorin qorunmas tigiin lifli optik kabel yerin kigik darinliklarinds qurasdirilir.

IQ sensordan istifado etmoklo tohliikasizlik sistemi ETNAPI-nin “Aviasiya elektronikasi” sébosi
tarafindan layihalondirilmis va Naxgivan Beynalxalq Aeroportunun ugus-enma zolaginda totbiq olunmusdur.
Sok.1-da sistemin ayri-ayr1 hissalarinin tesvirlari verilmigdir.

b)

Sokil 1. Naxcivan aeroportunda qurasdirilmis tohliikasizlik sistemi (a);
1Q vericilarin montaj olundugu dayaglar (b)

Bu sistem Nax¢ivan aeroportunun ugus-enma zolagmin kurs vo glissada mantagoalarina kenar saxslarin
qanunsuz miidaxilo etmasine yol vermamak, texniki personalin araziys icazali girisini tamin etmak vo geyd
olunan moantagalords yangin aktini ilkin marhalods askar etmok iiclin nozorde tutulmusdur. Sistem qgeyri-
ganuni miidaxilo aktlarinin vo yangin aktlarinin ilkin marhalods askar edilmasinds 6n cabha Xattini togkil
edir vo agagidaki alt sistemlordon ibaratdir:

> iki kurs va iki glissada radiomayaklarinda IQ siialar vasitosilo perimetrin miihafizosi sistemi;
» yangina qgarsi signalizasiya sistemi;
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» KUNK:-larmn giris qapisina nazarat sistemi;

» miithafizs rejiminin pozulmasi hagqinda hayacan signali veran sirena vo barqvuran qurgular sistemi;

» miihafizo rejiminin pozulmasi haqqinda informasiyani dispetcer montagasine Gtiiran telefon-modem
sistemi;

» isci personal torafindan sistemin qosulub-sondiiriilmasini ol pultu vasitssilo tamin edan sistem;

» informasiyanin arxivlosdirilmasi vo sanadlagdirilmasi.

Natica.

Strateji shamiyyat kasb edon hava limaninin tabeliyinds olan srazi miitlaq elektron hasara alinmalidir.
Lakin hava limaninin 6zii do konar soxslorin girisino boyiik mohdudiyyatlor goyuldugu aeronavigasiya
avadanligi, yaxin vo uzaq masafodan gobuledici radiomayaklar, elektrik tahcizati sistemlori, transformatorlar
va s. kimi kritik obyektlora vo an zoif zonalara malikdir. Hava liman1 daxilindoki istanilon on zaif zonanin vo
kritik obyektin miihafizosinin IQ sensorlarla qurulmasi mogsedouygundur. Bundan basqa, IQ sensorlar
maddi doyarlorin saxlanildigi anbarlarin boazi idaralorin pancaralorinin, tomir islori gedarkon perimetr
boyunca yerloson agiq galmasi lazim olan gapilarin tohliikasizliyini tamin etmak, elaco do hava limaninda
informasiya tohliikosizliyinin qorunmasi tigiin avazsizdir.
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Features of the perimeter protection system based on infrared rays
Huseynova K.N., Veliyeva G.J.

The article examines the infra-red sensors, one of the many sensors designed to protect the perimeter,
for the application of strategic sensors, including airports, and the benefits of these sensors have been
studied. Since the airport's perimeter is large, it would not be appropriate to set up its protection with 1Q
sensors. However, the protection of any weakest zone inside the airport and critical site protection is more
effective with 1Q sensors. The IR system has been designed and deployed on the runway of the Nakhchivan
International Airport.

Partlayict maddslarin askarlanmasi va miiayyanlasdirilmasi iisullar

Abdullayeva N.A., Muxtarov R.M.
Milli Aviasiya Akademiyasi
ngrabdullayeval@gmail.com

Partlayici maddslorin istifadesi ilo tdradilon terror aktlarimin qarsi miibarizo hazirda diinya
ictimaiyyatinin prioritet mosolalorindon biridir. Bu tip terror aktlarinin qarsisiin alinmasi moagsadi ilo
tohliikasizlik tadbirlari daim giiclondirilir, yeni texnologiyalar islonib hazirlanir.

Aviasiyada terorrorun tarixins nozar yetirdikdo hava nagliyyatinda bas veran bir ¢ox terror aktlarinda
partlayict madds Vo qurgulardan istifadonin sahidi oluruq (cadval 1).

Cadval 1. Aviasiyada partlayici vasitalorin istifadasila bas vermis terror hadisalari

Hadisa Tarix Istifado olunan partlayic1 madda | Olanlorin say1
United Airlines Chesterton gozas: (Boeing 247) 10 oktyabr 1933 nitrogliserin 7
Canadian Pacific Air Lines 108 ( Douglas DC-3) 9 sentyabr 1949 dinamit 23
United Airlines 629 ( Douglas DC-6 B) 1 noyabr 1955 dinamit 44
Air France 406 10 may 1961 nitroselluloza 78
Continental Airlines 11 (Boeing 707) 22 may 1962 dinamit 45
Canadian Pacific Air Lines 21 (Douglas DC-6B) 8 iyul 1965 kalium nitrat, barut 52
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Kipr Airways 284 12 oktyabr 1967 horbi plastik partlayict madda 66
Aeroflot 773 10 oktyabr 1971 TNT 25
Trans World Airlines 7 7 mart 1972 C4 patlayici 52
Aeroflot 109 18 may 1973 TNT 82
Cubana de Aviacion 455 6 oktyabr 1976 dinamit voya C4 patlayici 73
Orta Sorq Aviagirkoti 31 avqust 1981 dinamit 81
Air India Ugus 182 vo Tokio Hava Limaninda partlayis | 23 iyun 1985 Dinamit 329
Koreya Hava 858 29 noyabr 1987 C4 vo PLX patlayicilari 115
Ticarst Havayolu 206 1 mart 1988 nitrogliserin vo ammonium nitrat

Pan Am 103 21 dekabr 1988 | Semtex, RDX va I?ETN (pentatriol 270

tetranitrat)

Ayaqqabi bombasi cohdi 22 dekabr 2001 aseton peroksid vo PETN 0
Volga-Avia Express 1353 vo Sibir Hava Yollar1 1047 24 avqust 2004 hexogen (RDX) 46
Northwest Airlines 253 25 dekabr 2009 aseton peroksid vo PETN 0
Yiik tayyarolorinin partladilmasi cohdi 29 oktyabr 2010 PETN 0
Metrojet 9268 31 oktyabr 2015| improvizo edilmis partlayici qurgu 224
Daallo Airlines 159 2 fevral 2016 kompiiterdo bomba 1

Diinyada inkisaf etmis ¢ox hava limanlarinda hal-hazirda istifads edilon son texnoloji askarlayici
qurgular, terroristlorin toyyaralora gizlin partlayict vasito kegirma cohdlorini ¢atinlosdirse do, tam etibarl
tohliikasizliyi tomin etmir.

Partlayic1 maddolori agkar etmok {igiin onlarin bazi xiisusiyyetlorini bilmok vacibdir. Azot torkibli
partlayicilar, azot vo oksigenls zongindir. Onlar yiiksok partlayis giicli sobabinden istifade olunur. Partlayict
maddslor do yanacaq kimi karbon vo bozon hidrogen ehtiva edir. Partlayici qurgular, osason, iki osas
komponentdon ibarat olur: partlayici madds vo partladici sistem. Partlayici madds osason qeyri-iizvi
nitratlardan vo karbon yanacaqlarindan ibarot olur, partladici sistem olan detonatorlar metal borulardan vo ya
ortiiklordon hazirlanirlar. Plastik partlayicilar 6zlorinin geyri-sabit tobioti sobabi ilo partlaya bilorlor. Onlarin
askarlanmasi ti¢iin bir sira partlayici xiisusiyyatlordon istifads edilir [1]:

1) Hoandasi. Metallik detonator vo alagoali tellorin olmasi goriiniis soklini analiz edorak istifado edilo
bilar.

2) Material sixligi. Partlayict maddolor metal kimi six olmurlar.

3) Element torkibi. Bir azot osasli partlayict varhi@mi gostormok tiglin ilk ndévbado azot
konsentrasiyasinin olmasi zaruridir.

Partlayict maddslorin element torkibina gora xiisusiyyatlari.

Pentatritol tetranitrat (PETN) nitrogliserin ilo eyni kimyovi ailonin torkib hissesi olan giiclii
partlayicidir. Ag toz kimi istehsal olunur vo tez-tez plastik partlayici maddslorin bir hissasi kimi istifada
edilir. Nisbaton sabitdir va asasan yiiksok giiclii partlayici kimi istifads olunur. [2]

Triaseton triperoksid (TATP) geyri-sabitliyino baxmayaraq, terrorgu qruplagmalar tigiin calbedicidir,
¢iinki onun hazirlamasi nisboton asandir vo san vaxtlara kimi standart partlayict madds askarlayicilari ilo
agkarlanmaq ¢otin idi. Terroristlora TATP hazirlamaq ii¢lin genis kimya tohsili lazim deyil va sintez etmak
liclin lazim olan materiallar - hidrogen peroksid, aseton vo qeyri-lizvi tursular genis yayilmisdir. TNT va
digar horbi partlayicilardan fargli olarag, TATP sabit yerds dayandigda bels oldugca tohliikalidir. Kigik bir
tosir vo ya siirtiinma ilo partlaya bilor.

Dinamit, 3 6l¢ii nitrogliserin, 1 6l¢ii diatomit vo az migdarda sodium karbonatin garigdirilmasi ilo alda
olunur. Xomir halinda olan mahlul silindir vaziyyatins gatirilir vo kagiza biikiiliir. Nitrogliserinin saf hali ani
horokoato garsi ¢ox hassasdir. Bu da dasinma zaman tahliikeni artirir. Diatomite ilo adsorbsiya edildikdas iso
nitrogliserinin yaratdig: tahliiks azalir.

Trinitrotoluol (TNT, C¢HsCH;) genis istifado olunan brizant partlayict maddadir. Asetonda vo
benzolda yaxsi, suda pis hall olur. Osaslarla tasir etdikds kaskin boyanmis kompleks, galovilarls tasir etdikda
iso asan partlayan geyri-sabit metal toromolori - trotilatlar amolo galir. Trotil partladigda ¢oxlu migdarda
zohorli dom qazi otrafa yayilir. Digor partlayicilardan daha sabitdir. Isigim tesirindon rongi getdikco saralir vo
tiindlogir. Preslonmis va toz halinda trotil daha hassasdir (hamginin oda qgarsi da hassaslhig artir) vo standart
kapsul detonatorlarin tasirindon asanligla partlayir.

C-4, cox yiiksok partlama siiratine sahib harbi plastik patlayicidir. C-4-iin toplam agirligimin % 91-i
heksogen (RDX)-dan ibaratdir. C, C-2 ve C-3 plastik patlayici ailasinin bir tizviidiir. Boz rangli, iysiz va qati
haldadir. Partlamasi {igiin bir detonatora ehtiyyaci var.

Partlayici vasitalorin askarlanmasi iisullar.

Hava limanlarinda partlayici maddslorin askarlanmasi {i¢iin, X-ray osasli kompiiter tomogqrafiyasi,
buxar agkarlayicilari, skanerlar va niiva texnikalar1 da daxil olmagla bir ¢ox tisullar var.
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X-ray siialariyla askarlama sistemlori.

Sarnisinlorin baqgajlarina baxisin kegirilmasinda istifado edilon rentgen sistemi bir ¢antanin sathina
niifuz eda bilon va daxili torkibininin goriintiisiinii veran rentgen siialarindan istifads edir.

X-ray agkarlama tisullar1 asagidaki sobablordon hava limaninda baqgaji yoxlamaq {i¢iin on ¢ox istifados
edilon vasitalordir:

1) X-ray texnologiyasi, obyektin sixlig1 haqqinda molumat vers bilir;

2) rentgen texnologiyasi, niivo maqnit rezonansi ilo miiqayisodo, baqajin torkibindo olanlara va
insanlara gars1 daha tohliikosizdir;

3) onlarin istehsali digar texnologiyalardan daha ucuz basa golir;

4) X-ray texnologiyasi genis todqiq v totbiq olunmusdur.

Lazer asasli askarlama sistemlari.

Bu texnika obyektlorin sothino baxisin kegirilmasi ii¢lin lazerlo yaranan infraqurmizi stialarin
istifadosini nozerds tutur. Lazer slialarinin obyektin sathinds olan hor hansi bir partlayici qalig ilo qarsiligh
olaqgosi "mikro" partlayislara sabab olur. Bu "mikro" partlayislar naticasinda zaif ig1q yaranir vo bu isiq artiq
partlayict maddonin oldugundan xabar verir.

Niiva asasl askarlama sistemlori.

Niivo osashi partlayici asgkarlama iisullar1 fotonlarin avozina neytronlar: istifade edir vo daha yaxsi
noticolor aldo edir. Analizin osas rejimlorine termik neytron analizi (TNA), siiratli neytron analizi (FNA),
impulslu siiretli neytron analizi (PFNA), impulslu siiratli termal neytron analizi (PFTNA) vo gamma
stialarinin niiva rezonans absorbsiya (NRA) analizi daxildir [3].

Buxarla askarlama sistemlari.

Buxar agkarlama sistemlori tiglin asagidaki tisullar istifads olunur:

1) Chemiluminescence ilo qaz kromatoqrafiyasi.

2) Elektron detektoru ilo qaz kromatoqrafiyasi.

Bu texnologiya uguculugu az olan, elektro-moanfiliyi yiiksok maddslar ii¢iin test edilir. Bu texnika bir
qaz axinindaki digor komponentlordon partlayict molekullar1 ayirmagq tigiin xromatoqrafik siitunu ilk addim
kimi istifade edir. Kicik radioaktiv menbsa gaynaqli carayan meydana goatiron anodun iizorino axan sorbost
elektronlar1 meydana gatirmok {igiin gaz qarisigimi ionlagdirir. Siitundan ¢ixan molekullar bu elektronlarla
qarigdirilir partlayict molekullar elektro-manfi oldugundan, bazi elektronlari tuturlar. Az sayli elektron anod
ti¢lin kogtriiliir va bu, azalmig bir carayanla naticalonir. Mikroprosessorlar bu dayisikliyi partlayici tapmaqda
tohlil edirlor. Bu texnologiya yiiksak buxar tozyiqli birlogmoalorini agkar etmokds olduqca yaxsidir, lakin
plastik vo ¢ox asagi ugucu maddolori agkar etmir.

3) lon horokatlilik spektrometriyast.

Bu texnologiya molekulyar saviyyads hadof tohdidlori ayirmaq ve toyin etmak {i¢iin asason kimya va
fizikanin istifadssini talab edir. Molekulyar spesifiklik hadsf molekullarin 6l¢iisii vo formasi ils toyin olunur.
Kimyovi partlayicilar molekulyar saviyyado Olgiisiinii vo formasini idars edon miixtalif molekulyar
xiisusiyyatlora malikdir vo bu texnologiyalar bilinon bu xiisusiyyatlorden istifade edir. Bu texnologiya ilo
aparilan testlor yiiksok buxar tozyiqli partlayicilarin agkar edilmosinds yaxsi isladiyini, lakin TNT va ya
RDX kimi agag1 buxar tozyiqli materiallarda ugursuz oldugunu gostarir.

4) iki morhololi kiitlo spektrometriyast.

Bu texnikanin osas nozariyyasi, partlayict molekullar manfi ion halina gatirildikds slava elektronlar
colb etmok va ya tutmaq iiciin onlarin elektro-monfilik baximidan unikal olmasidir. fonlasdiqdan sonra
onlar elektrik vo ya maqnit saholori ilo tosir edorak siiratlondira va tohlil eds bilorlor. fonlarm kiitlovi zorba
nisbatlori kiitlo spektrometriyasi kimi kollektiv olaraq istinad edilon miixtalif tisullarla miiayyan edils bilor.
Bu texnika yanlis hayacan signali deracesinin az olmasi ile partlayict maddslorin agkar edilmasi sahasindo
¢ox xiisusi hesab olunur.

Noatico

Bu moqalads aviasiyada partlayici vasitolorden istifade olunmaqla bas vermis terror aktlari tohlil
edilmis, son zamanlar daha ¢ox istifads edilon partlayici vasistlor miioyyanlasdirilmigdir. Hava limani va
hava gomisinini tohliikasizliyina partlayicilardan istifads edilmokls tohliiks tdradilmesinin qargisini almaq
li¢lin bazi askarlama tisullar1 nazordon kegirilmisdir.

Terroristlor onanavi olmayan, osldogayirma vo sintez etmok iiclin asan olan partlayict maddslorden
istifads edirlor, bu da onlarin agkarlanmasini ¢atinlosdirir. Aydindir ki, belo geyri-partlayici qurgulart agkar
etmok ti¢iin arasdirma soyino ehtiyac vardir vo texniki vasitolor patlayicilarin askarlanmasi ti¢iin lazimi
hassasliq va spesifikliys malik olmalidirlar.
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Detection and identification methods of explosives
Abdullayeva N.A., Muxtarov R.M.

Countering the threats of terrorist acts with the use of explosives is currently one of the priorities for
the global community. The implementation of this counteraction is impossible without equipping the
relevant services with technical means for the effective detection and identification of explosives hidden in
various objects.

Dronlarin yangisondiirmads tatbigi istigamatlari va problemlari

Yaqubova N.P.
Milli Aviasiya Akademiyast
yaqubnigarl3@gmail.com

Dronlar bir ¢ox sahods istifade olunur. Bunlardan on osasi fovgelads hallarda istifado olunan
dronlardir. Ciinki hor hansi bir fovgolads hal yarandiqda dronlardan istifado kosfiyyat xarakterli molumatin
alds edilmasi tigiin on olverisli tisuldur. Qeyd etdiyimiz fovgalads hallardan dron an ¢ox mesa yanginlarinda
istifado edilir. Yanginlar haqqinda astrafli malumat alds etmoak {igiin, homginin yanginin yayilmasi tohliikasi
olan orazilori miioyyan etmok tiglin dronlarin istifadssi daha moqseadouygundur. Dronlardan meso
yanginlarindan basqa, digar yanginlar zamani da istifado olunur.

Dronlarin yangindan avval tatbigi. ©Ovvalcodon hazirlanan yangm todbirlorindon bozilori meso
miisahidasi, yangin tohliikesizliyi Xaritolorinin qurulmasi, bitki ortiiyliniin monitoringi va hatta Lidarlar kimi
scan sensorlar ilo 3D bitki xaritalori yaratmaqdir.

Dronlardan osason Xaritolosmo detallarini miioyyanlosdirmok Tigiin istifado edilir. Peyk osasli
miisahida sistemlorinin boyiik vo hassas bolgalords miisahids {igiin doyarli olmasina baxmayaraq, onlarin
asas gatismazligi, istehsal etdiyimiz molumatlarin makan va miivaqqati hallori bazi foaliyyatlor ti¢iin hals do
asagidir. Bozi méveud HALE dronlar1 vo galocak stratosferik dronlar nisbaton agir miisahido sensorlarini
dasiyan yiiksok doziimliilik vo yiiksok yiikloma gabiliyyati sababindon bu vozifoys uygun golir. Bu dron
yangin tohliikasi Xaritolori yaratmagq iigiin yararhidir. Ustolik, kigik va ucuz giymotli dronlar xiisusi qorunan
orazilordo faydali ola bilocok Vo meso yangmlarinin arasdirilmasi vo inkisafi foaliyystlorini dostoklomoak
tictin istifado edilo bilor. Dronlar torofindon toplanan molumatlardan vo rogomlordon dogig rogomsal
yiiksoklik xaritalorini yaratmagq iigiin artiq bir ne¢a tisul hazirlanmigdir. Bundan slava, ¢ox halli molumatlarin
toplanmasi texnikalari, HALE dronlari ilo toplanan yiiksok ayird etmays malik malumatlari ilo birlasorak,
peyk malumatlarinin ayird etmoys ¢atdirmaq lgiin istifads edilo bilor. ©lave olarag, dronlar torsfindon
verilon goriintiilor vo malumatlar meso yanginlarini agkarlamaq vo potensial tohliikali foaliyystlori miiayyan
etmok tgiin istifado edilo bilor. Bir ne¢o dron texnologiyasi meso nozarstinds Sinaqdan kegirilmisdir.
Mosalon, UAVNet Avropa Sabokasinds kigik vo sado sabit dronlarin istifadasi tohlil edilmisdir. Meso
nozarstinds ultra yiingiil dronlarin istifadosi magsadouygun hesab edilir.

Yangin zamam dronlarin potensial totbiglari. Yanginin agkarlanmasi tiglin an yayilmis ansnavi
avtomatik sistemlor yertistii sistemlara asaslanir. BOSQUE kimi bozi avtomatik mesa yangmin agkarlanmasi
sistemlori mévcuddur, infraqirmizi kameralara vo ya vizual kameralar ils tiistiinii askar edon ARTIS-FIRE-
yo osaslanir. Dronlar yangimlarin avtomatik askarlanmasi, tasdigqlonmasi veo doaqiq lokallasdirilmas: kimi
yangin monitoringi va Ol¢iilmasine godor bir ¢ox doyisan funksiyalara malikdir. Peyk sistemlori
avtomatlasdirilmis yanginin askarlanmast vo monitoringi {iglin totbig olunmasmma baxmayaraq, askarlama
gecikmolari vo peyk molumatlarinin asagi soviyyali halli kimi ohomiyyatli catigmazliqlara malikdir.
Stratosfer, HALE vo MALE dronlar1 malumatlar1 yiiksak siiratlo hallini tomin eds bilor. Bundan slavs,
taktiki dronlar vo kigik ucuz dronlar hoyacan signallarini tosdiglomok vo lokallasdirmaq vo yangmnin
yaxmliginda totbiqi iigiin do istifado edilo bilor. Yanginin askarlanmasi {iglin uygun dronlar yiiksok
dayanigliq gabiliyyotino malik olmalidirlar. Belsliklo, toyyars novli dronlar askarlama proqramlarinin
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istifadoci ticiin daha uygundur. Bundan olavs, programlarin monitoringi iigiin VTOL dronu istanilon
movgeda harokat eds bilor vo yanginin otrafli tosvirlori aldo etmak tg¢iin istifads edilo bilar. Bundan slavs,
dron avtomatlasdirilmis yangin cobhasinin cografi mdovqeyini avtomatik olaraq oldo edo vo onu
yanginsondiirms igiin nozarat morkazine gondars bilor (Sok. 1) [1].

Sakil 1. Dron vasitasilo yanginin tasbit olunmasi

Dronlar ilo olagsli olan bir ¢ox tohliikalor nozora alinmalidir. Talim kegmomis pilot operatorlari an
boylik tohliikolordon birini ortaya ¢ixarir. Bir izdiham iizorinds diizglin olmayan bir sokildo dronlardan
istifads edildikdo, insanlara ¢irpilar vo zarar vera bilor. Dronlarin elektrik xatlori ilo toqqusmasi, zodolonma
Vo elektrik kasilmasina sabab oldugu bilinir. Dronlar ABS va Avstraliyada bir ne¢o bdyiik yangin zamani
ucuslarin miintoazomliyini pozmagda ittiham olunurlar. Bu problemi hoall etmoak tigiin ABS Meso Xidmati vo
Daxili Islor Nazirliyi, meso yanginlar1 yaxinhginda foaliyyat gostoron dronlarm tohliikalorina dair Ugus
Tohlikasizliyi Agentliyini xobordar edir. Hal-hazirda 6lkamizds belo bir xidmatin gostorilmasi haqqinda hor
hansi bir malumat yoxdur.

Yangin otrafinda yasayis arazilari ti¢iin do olan tohliikalorin nozars alinmasi vacibdir, ¢iinki dronuin igi
otraf miihit ilo birbasa slagalidir. Yanacagin yanmasina va ya bir partlayisa sabab ola bilocok ¢ox alovlu va
ya partlayict atmosfera giran dronun yanma tohliikosi do var [2].

Dronlarm iddia edilon zorarli istifadasi ilo slagodar boyiik narahatliq doguran tarafi do var. 2015-ci ilin
yanvarinda ABS-in conub sorhadine yaxin orazido narkotik vasito dasiyan dron qozaya ugrayib. Digar bir
problem, terror¢u hiicumun bir hissasi kimi, dronlarin partlayict vo bomba dasimaq tgiin istifado edilo
bilmasidir. Dronlarin ¢ox tez bir zamanda son ugus moantagasina ¢atmasi vo gozlo rahat goriilo bilmomasi bu
problemlori daha da gabardir va hall yolunun tapilmasini tolab edir [3].

9dabiyyat
1. Ambrosia, V.G., 2002, Remotely Piloted Vehicles as Fire Imaging Platforms: The Future Is Here!
Wildfire Magazine, May-June.
2. Unmanned Aerial Vehicles as tools for forest-fire fighting. A. Ollero, J. R. Martinez-de-Dios, L Merino.
3. https://www.firehouse.com/tech-com

Directions and problems of drones in fire extinguishing
Yagubova N.P.

There are increasing examples of ways in which UAVs could be used by the fire service. Drones
offer a great opportunity to assess information from significant incidents and large-scale events that can
provide additional situational awareness to the incident commander. This information-gathering capability
can help keep firefighters and other responders from unnecessary danger. While engaged in situational
awareness, these devices can be equipped with video cameras to capture video and/or provide a live video
feed. UAVs equipped with cameras (video and infrared) can also provide a real-time overview on the
spread of wildland fires and the potential harm to firefighters, the public and the surrounding communities.
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