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«ELMI MOCMUBL®OR» jurnalinin bélmalori

Jurnalda ¢ap olunmaq tigiin agagidaki movzular fizra elmi, orijinal elmi-populyar vs xiilasa soklinds yazilmg
moaqalalar gabul edilir: 1) Aviasiya texnikas:. 2) Yeriistii komplekslar, start avadanhqlari, ucan aparatlarin va
onlarin sistemlarinin istismar. 3) Aviasiya elektronikas:. 4) Aeronaviqasiya va rabita, aeronaviqasiya
avadanliqlar1 va komplekslari. 5) Aerodromlarin va aeroportlarin yeristii avadanhgqlarla tachiz olunmas;,
6) Havada harakatin idars olunmas:. 7) Meteorologiya. 8) Btraf miihitin qorunmas. 9) Tahsil metodologiyas:
va talim. 10) Iqtisadiyyat, menecment vo hiiquq. 11) Hava naqliyyatinda tohliikasizlik problemlari.
12) Kompiiter texnikasi, informasiya sabakalori. 13) Ictimai elmlor. 14) Reklam xarakterli materiallar.

Jumnalin sahifalarinds reklamlarin yerlagdirilmasi pullu 6danislo hayata kegirilir.

«ELMi MBCMUOLOR» jurnalina maqalalarin taqdim olunma qaydalan

Maqalslor azarbaycan, rus. va in'gillig-l dillorind> qsbul olunur. Har bir maqaldys onun yazildig dilds

maqalalari onlann isladiyi t3skilatin moktubu ils birlikds taqdim olunmalidir,
Moagalslaro roy verilir. Magala gap olunmaga Redaksiya heyatinin gorariila tovsiys olunur,
1. Har bir maqals miislliflarinin soyadlart, tagkilatin adi va magalonin yazildif dilds bir intervaldan bir ¢ap
olunmal, 5 satirdan gox olmayan qisaannotasiya ils baglanmalidir.
2. Odabiyyataistinad;: .- C e
- adabiyyata istinad maqalads rast galindiyi ardicilliqla islanmalidir,
Sitat gatirma qaydast: e
- dovri jurnallardak: maqalslar: miialliflarin soyadlan, dévri jurnalinady, gap olunma ili, cild, sohifs nomrosi;
-kitablar va tezislor: mubslliflarin soyadlari, kitabin ady, ¢ap olundugu il va yer, sohifo nomrosi.
3.Annotasiya..  ° el 2
Annotasiya iki bagqa dilda ayrica birvaraqdahar intervaldan bir 10 satirdon gox olmayan hacmda yazilmalidur,
4. Rasmlar vagakillar. = E " i g ;

Rasmlar va gakillor yazilar va izahatlari ils ayrica taqdim olunmalidir. Olgiilor: 6X6 sm™-dan az va 12x16sm’-dan
¢ox olmayaraq. Qrafiklorin koordinat oxlart minimum ragam tarkibli olmalidir. Koordinat oxlarnin adlari ¢ox aydin
yazilmalidir, Qrafiklardaki har bir xatt némrolonmis vaizahh sakilda olan yazilarla verilmolidir.

5. Cadvsllar. -
Cadvallarayrica varaqda gap olunmalidir. Onlarnémrslanmaliva basliqla verilmalidir,

Bu sartlari 6doamayan maqalalara baxilmayacaq.
Jurnal Milli Aviasiya Akademiyasinin «Miilki Aviasiyay nagriyyatinda ¢apa hazirlanib.

«Elmi Macmuslon» jurnali 1999-cu ilds Azarbaycan Redaksiyanin iinvan:
Respublikast Matbuat va Informasiya Nazirliyinda AZ-1045, Baki §. Bina 25-ci km,
qeydiyyatdan kegmisdir. Milli Aviasiya Akademiyast.
Qeydiyyat ndmrasi 492 vo Azarbaycan Respublikast Tel: 497-27-54 , vo ya 497-26-00 oslave 21-85
Prezidenti yaninda Ali Attestasiya Komissiyasinin E-mail: Ramazanzade@rambler.ru
reyestrina daxil olunmugdur. Tiraji 100 niisxa.
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ARIT MIR CALAL ol PASAYEY — 80

Arifdon dedim ki, Ariflagak biz,

San ki, mana verdin bu ada, Tanrim.
Arif olmasaq da bizim birimiz,
Arifsiz olmayaq diinyada, Tanrim.

Noariman Hasanzads

Azorbaycanin gérkomli alimi, pedagoqu, ictimai xadimi, Azerbaycan Milli
Elmlor Akademiyasmin akademiki, fizika-riyaziyyat elmlori doktoru, Dévlat
miikafati laureati, Milli Aviasiya Akademiyasimin rektoru Arif Mir Cslal oglu
Pagayev 1934-cii il fevralin 15-do Bakida anadan olmugdur.

Arif Pagayev 1957-ci ilda Odessa Elektrotexnika Rabits Institutunu radiofizika
ixtisas1 iizro bitirmig, 1959-cu ildon AMEA-nin Fizika Institutunda elmi foaliyysto
baglamigdir. Homin vaxtdan o, yarimkegirici materiallarm elektrofiziki parametrlarini
kontaktsiz 6lgmok iigiin cihazlar, maginqayirma momulatina nazarst ii¢lin carayan
burulganlarindan istifads edon qurular, mikro-miniatiir daqiq geviricilor yaradib
seriya ils istehsala buraxmugdir. Bu qurgular diinyanin bir ¢ox elm morkazlorinds,
gomiqayirmada, magingayirmada, horbi sonayeds vo diger istehsalat saholorindo
miivaffagiyyatlo totbiq olunur. Alimin slds etdiyi elmi noticalorin bir goxu ixtira
sswyyasmda islonarak bir sira sonaye miiossisalorinda totbiq edilmis, beynalxalq
sorgi vo miisabigoalords qizil, giimiig medallar vo dlplomlarla toltif olunmugdur.

Gorkomli alim 1960-1964-cii illords Moskvada "QIREDMET" Institutunda
aspirant olmus, 1966-c1 ilda isa "Yiiksok va ifratyiiksok tezliklords yarimkegiricilorin
parametrlorini lgmok {ligiin kontaktsiz tisul vo cihazlarn iglonmosi" mévzusunda
namizadlik dissertasiyasim miidafis edorak, texnika elmlari namlzadl alimlik daracasi
almgdir.

Elmi axtariglarin1 ugurla davam etdiron alim 1978-ci ildo "Yarimkegiricilorin
‘todqiginds geyri-dagidic1 iisullarn fiziki osaslam, inkigaf prinsiplori vo totbiqi
perspektivleri" moévzusunda doktorluq dissertasiyasim miivaffagiyystle miidafis
edarak fizika-riyaziyyat elmlori doktoru alimlik deracesine layiq goriilmiigdiir.

Beynslxalq Noagliyyat, Beynolxalq Miihondislik, Beynolxalq Ekoenergetika,
Beynolxalq Elmlor, Beynalxalq Informasiya akademiyalarinin akademiki Arif
Pasayevin elmi axtariglarmin asas istiqgamoti yarimkegiricilor fizikasi va texnikasidir.
0, yiiksak va ifratyiiksok tezlikli diapazonlarda materiallarin zadasiz tadqiqatlarnin
fiziki osaslarim yaratmugdir. Akademik 40 ildon artiq bir dévrds zodasiz noazarot
yanmkegiricilor fizikasinin vo 6lgmo istiqgamotlorinin elmi asaslarmin inkisafi, yeni
istigamatlorin yaradilmasi va onlarmn tatbiqi ilo mesgul olmusdur.

Arif Pasayev ilk dofo yarnmkegirici materiallarin elektrofiziki parametrlorinin
kontaktsiz 6l¢iilmasi tisullarmin elmi asaslarim 1slam1§ va bu iisullar reallagdiran
elmi cihazlar yaratmigdir.
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AM. Pasayev 1971-01 Ildsn 1996-01 ilodok A.MEA—nm Fizika Instltutunun
"Zadosiz 6lgma vo nozaratin fiziki iisullarn" laboratoriyasina rohborlik etmigdir. Bu
miiddat arzinds o, bdyiik elm togkilatgis: oldugunu dofolarlo siibuta yetirmis, Fizika
institutunun elmi istiqgamatlorinin miiayyanlogdirilmasinds foal igtirak etmigdir.

Akademik A.Pasayev 500-don artiq elmi osorin, 50-don artiq kitabin vo
monografiyanin miiellifidir. Alim 30-dan gox ixtiraya va sonaye niimunslorine goéro
miiolliflik sohadotnamasi vo patent almug, bir ¢ox medal va diplomlarla toltif
olunmugdur. Bundan olave, Arif Pasayev Azarbaycan Respubhkasmm Dévlot
miikafatina, fizika sahosindeki yiiksak nailiyyatlorine géra "SSRI-nin ixtiragist"
medalina, akademik Y.Mammodsliyev .adina. medala vs Ingiltars Beynslxalq
Biografiya Morkozinin qizil medalina layiq goriilmiigdiir. "VEKTOR" - Beynolxalq
Elm Morkozi Miikafat Komissiyasinin qoran ilo "Azarbaycanm taninmig alimlori"
beynalxalq layihesinin qalibi olmug va "XXI srin fanmmis alimi" beynolxalq
diplomu ilo toltif edilmigdir.

Azorbaycanda elmin, tohsilin inkisafinda yiiksok xidmatlori olan akademik Arif
Pasayev 2004-cii il fevralin 15-ds Vatonimizin daha-bir-yiiksok -miikafatina - "$ohrat
ordeni"nos layiq goriilmiigdiir. \

Arif Mir Cslal oglu Pagayev Azerbaycan_ Respublikas1 Ali Attestasiya
Komissiyasinin Ekspert Surasinin, Tbilisi Texniki Universitetindo Orazi Surasmin
{izvii, Azorbaycan Miihandislik Akademiyasimn prezidenti, AMEA-da cihazqayirma
iizra Elmi Suranin sadri, Azarbaycan Milli Aerokosmik Agentliyi vo Milli Aviasiya
Akademiyas1 nazdinds birlogmig ixtisaslagdirilmig suramin homsodri, Dovlatloraras:
Aviasiya Komitasi noszdindo aviasiya miitoxassislorinin hazirlanmas1 {izra
olagalondirms surasinin iizviidiir.

Akademik A.Pagayevin rohberliyi altinda 15-don gox aspirant va dissertant
namizadlik dissertasiyasi miidafis etmigdir. O, eyni zamanda bes doktorluq
dissertasiyasinin moslohatgisi, Rusiyada, Ukraynada, Latviyada, Estoniyada v
Azorbaycanda miidafis olunmus bir ¢ox doktorluq dissertasiyalan tiizro rosmi
opponent kimi ¢ix1g etmigdir.

Rohbori odugu Milli Aviasiya Akademiyasinin nozdinds olan Elmi- todgiqat,
Naqliyyat vo Aerokosmik Problemlari Institutunun (ETNAPI) elmi faaliyyati bir sira
nazirliklorin - Nagliyyat, Fovqolado Hallar, Kond Tosorriifati Nazirliklorinin va
Beynalxaq Neft Konsensiumunun SOCAR-n sifanglori osasinda bir sira elmi-
todgiqat iglorinin yerino yetirilmasina, “Azarbaycan Hava Yollan” Qapali Sohmdar
Comiyyatinin radiotexniki tominat obyektlorinin texniki voziyyatino, avtomat-
lagdirilmmg nozarst sistemlorinin yaradilmasina yonaldilmigdir.

Milli Aviasiya Akademiyasinda Azorbaycanda analoqu olmayan, diinya
standartlar1 saviyyssindo sohorciyin salinmasi igindo gorgin, miintozom sokilds
apardig islahatlar, tohsilin saviyyasinin yiiksaldilmasine soxsi nozarati, akademiyada
saglam elmi-pedaqoji miihitin yaradilmasi, yiiksek ixtisashi miitoxassislerin ali
moaktaoba doavat olunmas: alimin yiiksok elmi potensiala vo togkilatgiliq gabiliyyatine
malik olmasinin siibutudur. MAA-da todris prosesinin beynalxalq aviasiya
togkilatlarinin taloblorine uygun olaraq qurulmasi magsadilo 1999-cu ilden etibaron
akademiya Dovlotlorarast Aviasiya Komitasi (DAK) torafindan sertifikatlagdiriimig
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va dbvri olaraq miiddati uzadilir, DAK tarofinden aparilmug sertifikasiyanin naticosj
olaraq akademiyanin mazunlarinin diplomlari DAK {izvii olan &lkolords taninmaga
baglanmigdir,

2005/2006-c1 todris ilinda Azorbaycan Respublikasinin  Tahsil Nazirliyi
torofindon MAA-nin tohsil prosesinin togkilinin, maddi-texniki bazasinin, tohsi]
programlarinin, elmi foaliyyatinin, kadr potensialimin, maliyyo resurslarinin va tohsil
infrastrukturunun gabul olunmug dovlet standartlarma va diger normativ- hiiquqi
aktlarin talobloring uygunlugunun vo tohsil miiossisosinin statusunun milayyon
edilmasi, onun foaliyyatinin névbati miiddots uzadilmas: mogsadi ilo akkre itasiyas)
kegirilmis va Milli Aviasiya Akademiyasina ali moktob statusunu miioyyan edan 001
sayh sertifikat verilmigdir. -

Milli Aviasiya Akademiyasinin Rusiya, Ukrayna, Latviya, Litva, Boyiik
Britaniya, Almaniya, Tiirkiys, Yunanistan, Portugaliya, taliya, Israil, Fransa, ABS,
Kanada, Yaponiya va s. kimi 6lkslorin 50-ya yaxin ali moktablori arasinda elmj.
tadqiqat islerinin aparilmasi, dissertasiyalarin miidafia edilmasi, beynalxalq kongres,
konfrans, simpozium ve seminarlarin togkili ilo baglh miigavilslorin imzalanmas;
inkigaf tempinin bariz niimunasidir.

Akademik Arif Pagayev “Aviasiya miitaxossislarinin hazirlanmasinda xiisusi
xidmotlorine ve tadris prosesinin niimunavi togkiline gore” Dévlotlorarasi Aviasiya
Komitasinin “Qizi1l Medali”na layiq gériilmiisdiir, -

Akademik A.Pasayev yiiksok elmi-praktik potensiala malik olmagla yanag,
yiiksok vatandagliq, vatenparvarlik hisleri ilo yasayib-yaradan, respublika shomiyyatli
islorda, xiisuson 6lkomizda aviasiya sahasinda tshsilin miiasir saviyyeds inkisafina
yorulmadan gargin smok sarf edan, ganc naslin tolim-torbiys islorini, onlarn yiiksak
vetenparvarlik ruhunda torbiys olunmalarini xiisusi diqqatds saxlayan qaygikes
rohber, somimi insan va otrafinda olan her bir isgiizar, yaradict amokdagin yaxin

Oziz Arif Mir Calal oglu, Sizi Milli Aviasiya Akademiyasinin genis kollektivi
adindan Azarbaycan elminin inkisafinda miistosna xidmotlori olan, diinya elmina
boyik tohfolor veran elm vo ictimaj xadimini, anadan olmagimzin 80 illiyi
miinasibatilo somimi qalbdan tobrik edir, Sizo méhkom cansagligi Akademiyamizin
inkisafi vo diinya miqyasinda  taninmasi yolunda gédstordiyiniz yorulmaz
foaliyytinizds ugurlar arzu edirik! :

Milli Aviasiya Akademiyasinin kollektivi
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PACIPE/IEJIEHUE CKOPOCTEH IOTOKA B ILTOCKHX
PEINETKAX TYPEHH ABHMAI[MIOHHBIX JBHTATEJEN

M.P. Mycradaes, A.C. Camenos, I0.M. Amypos
HaunonamsHas AxaieMus ABHAIHH

B cmamve npedcmasnenst pesymsmamst ucciedosanuii no pacyemy pacnpedenenus
ckopocmeil 24306020 HOMOKA 6 NIOCKUX peutemKax mypoun asuayuonHvix dsuzameneti Ha :cc:;:;-
6 pewlenus UNmezpanshozo ypasHenus @pedzonema Il poda_0ns nomenyuana cxat:f:{ . d;u;
Ilpednazaemcs Hosas, meopemuyecku obocrosannas u yoobrasn apemuac:;;uu Memo o
HOPMUPOBKU MHO203HaYHOU yHKyuu, obecneyusarowyeil HenpepelsHocmy A0pa ypasHenus.
Haubonee mouHozo onpedenerus pacnpedenenus ckopocmeii Ha OMOeTLHbIX Y4ACHKAX Konmypa
npoguns, npUMEHEHa MEMOOUKA UNTeZPUPOBAKU C NEPEMEHHBIM WAZOM.

Kniouesvie cnosa: asuayuonnvie dsuzamenu, nonamxu zasossix myp6u, unmezpans-
Hoe ypasHeHue, nomexyuan CKopocmu, CKopocms 24306020 NOMOKA, MHOZ03HAYHAR PYHKYUS,

BBEJIEHHUE
T'asouHaMHYecKue U TEIUIOBEIE MPOLECCH B ra30TYPOMHHEIX JBHTATENAX BO MHOIOM 3aBH-

CAT OT pacupe/ielICHHA CKOPOCTeH IIOTOKA B JIONATOIHOM amnmapare Typ6uss: [1 -31.

B peansHol rasoBoit Typ6uHe I0NATOYHENE aNNapaT MPeCTABIAET cc.)‘ﬁou IIPOCTPaHCTBEH-
HYI0 KOHCTPYKIIHIO - KONBIIEBYIO THAPOAHHAMHYECKYIO PEMIETKY, B KOTOpOH MMEET MECTO Tpex-
MEPHOC HECTAHOHAPHOE HCH30TEPMHYECKOE TEUCHHE BA3KOH CHxMMaeMoi xuakoctr. Teoperude-
CKO€ HCCIICAOBAHME TAKOTO TEYCHHS CBA3AHO C PEIICHHEM IIOJHON CHCTEME! MU(depeHmansHEX
YPaBHEHUH, ONHCEIBAIOMMX 3TO0 TedeHKe. HeCMOTPA Ha NPHHIMIHATBHYIO BO3MOKHOCTE pemeHus
AAQHHOH 3a/]a9 YHCIICHHEIMA METO/IAMH, IPAKTHICCKAE BO3MOXHOCTH COBPEMCHHBIX KOMIIBIOTEP-
HEIX TEXHOJIOTHH JIE/IAl0T PEIEHHE 3TOH 3a/]auH HA CEroiHs HepeansHeM [4,5]. ITostomy, o6nex-
TOM HCCIC/IOBAHHA IHAPOHHAMMKH PEIIETOK ABJIAIOTCA CXEMATH3HPOBAHHBIE NIOTOKH HIIH Pas/IHd-
HEIC TCOPETHECKHUE MOJIC/M H CPe/M HHX HanGoee oTpaboTaAHHOM ABIAETCS MOJIGNH ABYXMEPHOTO
CTAITHOHAPHOIO TCYCHHS HEBAIKOH JKHAKOCTH, IPH PacueTe KOTOPOi 3b{heKTHBHO HCITONB3YIOTCA
MCTOZEI HCCIE/IOBaHMA MOTCHIHANBHOTO o6Tekarus. ITpu 5TOM 337a9a CBOIMTCH K PaccMOTPEHHIO
obTexarus mpamoii mwioCcKoik PCIICTKH ABYMEPHEIM YCTAHOBHBINHMCA Oe3BHXpeBEIM (IOTEHIHATE-
HEIM) IOTOKOM HECKMUMAEMOH JHIKOCTH B IIOCKOCTH ACHCTBHTENBHEIX KoopauHat. IIpu 3ToM Te-
HUeHHe paccMaTpHBaeTcs Ge3 ydeTa BpalieHHs B OTHOCHTENBHOM ABIDKEHHH, TAK KAK OKpY>KHEIE
CKOpOCTH Ha BXOJIe H Ha BEIXO/Ie 3 PEIIEeTKH PAaBHEI OJHA apyroii [6,7].

3Hanue SMOPH cKOpoCTe 06TEKAHNS TWIOCKOI PEIMICTKH ra3oM II03BOJIET HE TOIBKO Ompe-
ACTHTE XapaKTep TEWEeHHs ra3a NpPH PAsTHIHEIX PEXHMAX paboTH TypOHHEI, HO ¥ OCYIIECTBHTE
KOHTpons cobimonenus ycmosmit Ge30TpEIBHOTO OOTEKaHHA, a TalkKe HaHTH C HEKOTOPE:IM pH-
Ommxennem yron BBIXOJIa IIOTOKA, T.€. CHJIOBYIO XapaKTepHCTHKY pemerkH. [locnexyronmii pacuer
TIOTPaHMIHOrO €105 ¥ BEMMCIeHHE K03 dHIMEnTa IoTeps SHEPIHH JaeT BO3MOXHOCTB CYRHTE O
JIOCTOMHCTBAX PEIIETKH B A9POIUHAMUEECKOM OTHOMICHAM [1,2].

e ———— e

1. HaTerpansnoe YPaBHEHHE IJIfl KOMIVIEKCHOI0 IOTEHINAJIA TeYeHns
Ilpu cBenenun 3amaunm k PEIICHHIO HHTErPAIBHOrO YpaBHEHHA NPaKTHIECKOE MPHMEHEHHE
TNOMy9nny MeToxs! pacgera o6TeKanus PemIeTOK NOTOKOM HECKHMAaeMOH XHIKOCTH, OCHOBaHHEIE

Ha pemeryy ypasrernns Opearomma BTOpOro poxa [6,7].
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o DlmiMocmulr | _Cidiswed
- dk
¢(%,y) =20, (xcos B, - ysin B,) + IK, - [p(0) = dor
H do (1)
e @(x,y)- NOTEHIIHA CKOPOCTH;
rhg(ﬂ -y) 1 rhZ{‘(J’;\x -
K=~—arc@—%—-——; K, =—arctg :r
" tg—t-(;’—x) 4 @7(& -X)

(K - coorserernyer mrxommoit xpomxe); L —kortyp npobuns; @, = —;—(a'), +@,)- cpe/He-

BEKTOpHas ckopocTs; f, - Yron Mexy BekTopoM @, H 0ChI0 Ox; T'- WHpKYNALHUs CKOPOCTH.
B cBoro ouepens: '
1
ctgh., = (cigh, +cigp,);
I = (e cos f, ~ , cos f,.
A oceBoid cocTaBnsmIomIEl CKOPOCTH HMeeM:
w0, =@ sinf =w,sinf, =w,_sinf,,

UL KOTOPOT'O OTCYET YIJIOB NOKA3aH Ha pHC. 1.

@)

Cxopocts Ha KOHTYpe mpodbuns BEITHCIIACTCS .
aaddepenimpoBanyeM NOTeH- mHana ckopoct Y

Q

@(s) 1o s, T.e. afs)= %’g. Hrrerpansnoe ypaBHeHue (32\

(1) umeer cnexyrompue caoiicTsa:

-HCH3BECTHaA (DYHKIHA o(s) ABJIAETCS MOHO-
TOH- HOH, M3MeHsomelica Gonee mmaBHO, 4eM ee
do

NIPpOH3BOOHAA g , 9TO Mmo3BoJsAeT Oonee TouHO an-

IIPOKCHMMPOBATh HHTerpai B (1) cymmoir; /
-cBoGoaHbIle wiensl ypasuenus (1) cogepixar ®

TOJIEKO KOOPAHWHATEL X, J, @ HE HX HPOH3BO/JHEIE. Puc.1. ITnockas pemerxa npodm-
Hecmotps Ha TO, 4T0 3mHauenus mnorenmmana nei

CKOPOCTH @(s) ONpEHciseMEIe H3 PCIICHUA HHTET .

PAIBHOrO ypasHEHHS (1), HeOGXOMMMEI U1 BEMHCIEHHS CKOPOCTEil myreM HX auddepenuposa-

HHY, OZTHAKO 3Ta OIepalHs ABIIETCA 3aBepIIaloneit. y I
Paccmotpum pemenne ypasnenns (1). .
2. Pemenne AHTerpajLHOro ypiBHeHNs

Cootnomernwe (1) mpexcrasnser co6oif nmTe-
TpalbHOE ypaBHEHHe PpeAroabMa BTOPOro poja ¢ He-

koMol dynxuueit o(x,y) . Snpo ypaBHerus tﬂ{/ do
HETIPEPEIBHO.

Puc.2. Pa3buBKa KOHTypa Ha ydacTkH

0
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e ~
M=uoro3Ha4Has QyHknua K = — Besge HETIPEPEIBHA, 32 HCKIIOYCHHUEM NpAMOH o = S, rae
b4

e¢ paspeiB paBeH &(s,s —0)—8(s,s+0)=r.

VcTpaHeHHe YKa3aHHOTO pasphBa BO BCEX TOYKaX, KPOME TOUKH Sp, COOTBETCTBYIOIIEH
BEIXOTHOH KPOMKE HPOQIIA JIONATKH, OCYMIECTBIAETCA IyTeM COOTBETCTBYIONIEH HOPMHPOBKH
aToit yHKImH (paspaboTaHHas HOBaK METO/MKA NPHBOAHTCS HHKE).

B pab6orax [6,7] xorTyp npodwis pasz6usancs na 2n PaBHEIX HHTEepBaNIOB. OHAKO TAKOIH
TOAXOA HE IMO3BOJLACT TOTHO ONPEAEIHUTE CKOPOCTH HAa BRIXOJHOM KpoMKe. [l yeTpaHeH:s oTMe-
YeHHBIX HEJOCTaTKOB Mpe/ylaraeTcs pa3bHeHHe KOHTYpa mpodis JONATKM Ha IITh Y9acTKOB
hy b By lay Is (M. PUC.2) W(B-R), b(R~B), h(B=R)14(B—F), Is(B-B)) M KaXIEl y9acTOK pas-

OuTE Ha 2n; PaBHBIX 9acTeH, T.e.: . ¥
'/’ 5 ———
T m=30m,
i=1

=

T.e. B nenoM KOHTYp npodmna pasbusaercs Ha 2n gacreit, NpHIEM HEYETHEIE 3HAYeHHS N
COOTBETCTBYIOT CEPEIHHAM HMHTEPBANOB /o,2; I.4; ... I2n.5,20. JIyrOBYyIO - XOOpAHHATY § Oymem orcam-

THIBATh OT BEIXOJHOM KPOMKH TaK, 910 Sp < 0.

T r— o ——

Paspieny ypasnenne (1) ma 1), sin f,

P(s)=2%ctgf, +27 +IK, - [p(o)K, 3)
\ L
- @ - =_ = i
= xX= s V=vy/- =
T T AL H; y=ylt; T to, sinf.

Cuauras dynkumio @(s) paBHOI ee 3maueHMIO B CepeiMHe MHTEPBANa, MOXEM 3aMEHHTE
HHTETPall B BEIPAXKEHUH (3) KOHETHOH CYyMMOI:

P(s) =2%ctgp, +25+IK, - [p(o)K, @
L
[ploxk =3 [perk=Y0, k=37 K, K,
L D14 (V)L 0)]

=1,3,5,...,2n1; j=1,3,5,... 2n-I; tne 4epe3 @; 0003Ha9eHEl 3HAYEHHSA IOTCHIMANA CKO-
POCTH B TO9Kax /, 3, 5, . . ., 2n-1 xontypa L.
Oxomvarensuo nomyaum ans YpaBHeHHA (3) cienylolee annpoKCHMHpPYIOIIee BEIp&XKEHHE:

o+ Zaj (Kl.j-t-l i Kt. j—l) =2%cigf., + 2y, + I_-K:,s ) (5)
(0)]

Taxkum o6pasonm, HOIIydeHa CHCTEMA U3 7 TMHCHHEIX anreGpanyeckux ypasHeHwuil IpH pas-
buBke KOHTYpa Ha 2n qacTeif. B03MOXHOCTS cBEIEHMS HHTETPANBHOTO YPAaBHEHUA K CHCTEME H3 N
anrebpamyeckix YPaBHEHHI! OpH pa3OHBKe KOHTYpa Ha 21 qacTeil, BHTEKAIOMasn 13 CBOMCTBA HHTE-
TPana Tuna (3), Moxer 6HITh peaTH30BaHA ¢ JOCTATOTHOI TOYHOCTEIO /U1 IUIaBHO H3MEHAIOmelcA
byBKImm, kaxoBoi smAETCH HOTERmHAN CKOPOCTH @(s) .

Benencreue mumeitnocrn sanam cucrema (5) Moxer 6BITE npexcTaBieHa B BHAE TpexX CH-
CTeM, oTnMvaomuxcs ums NPaBEIMH YaCTAMH:

(=) x = =
PO AR] =25 P+ A 00 =255 o0+ 4,00 =K, ©
16)] w

TRe 4ij=Kiyj+1- Kijp (i=1,3,...,2n-1; J=13,..2n-1).
' 7
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Pemelme npenc'rame'rcn B BHJIE
?(s) = P (s)ctgB, + @ (s) + T (s);

7(6) =2 Watghy + 9+ 9 0) - 200 [T, 4.

re  9®(s), ™ (s)- coorercreenno moremmmam: cropocteit GeamMpKyAMHORHEX o6TeKamHi
pemerin npu @, =1/t Broms oc pemerxu u nepnermExynApRO K Het, P (S) - moTeRmHAT cKo-

POCTH YHCTO IHPKYJIAIMOHHOr0 TeYeHUA npu @, = Oc uupKyauei I'=1.

s pemenna MOMyYeHHBIX TPeX CHCTeM anrebpaudecknx ypaBHeHmi (6) Moxer 6EIT Hc-
MOJB30BaH M000i M3 M3BECTHBIX NMPAMBEIX METONOB PEINEHHA, B YACTHOCTH METOJ| IIaBHEIX 31e-
MeHTOB. OftHaKO HenecoobpasHO NPHUMEHHTH METOJ CKOMB3ANMX IOC/IEAOBATEBHEIX NPHOIKe-

)

HMH.
Ilpeobpasyem crcTeMB! ypaBHeHHIt (6), BHAEINB HEH3BECTHEIE IPH AHATOHATHHEIX YIEHAX

MATPHUIIBL:

(+4,)9 =¥ —%}A..j 9,  (k=123).

3neck
f0=2%; fP=25; fO=2Ky 4,=K,,~K,, ucymMa He ColepxuT WieHa C HH-
AeKcoM j=i.
ITocne pasnenenus Ha ko3 GUUMEHT npH @, , HOTYIHM

o=4"-2.B,0
' =N § 1,1 Pj (8)

rje :
- Kr.m . Kl,j—l

nj = ’ ﬁ(k)= f;m ; B, =0,
' 1+Kt.r+1 _Kl.l—l ’

1+ KI.H-] - Ki.l—l ’

J1s. HTEpaMOHHOro Iponecca HCNoMb3yITes anrebpandeckue ypasaenus B gopme (8). B
Ka4eCTBE HAa4abHOIO MPHOMIMKEHHA HCIONB3YIOTCA IpaBhie 9acTH ypasHeHuH (8). KomuaecTso
UTEepaluii ONpeieifseTcsa B XO/IC pacyeTa B 3aBHCHMOCTH OT TpeGyeMoii TOYHOCTH.

Pemenue cacrems! (8) oTHOCHTENBHO qv("), ,p(y)’?(l‘) omnpezenseTca ¢ TogHOCTHIO A0 0,00001,
9TO ABJSACTCA BIIOIHE IPUEMIEMEIM.

IToce BEIMHCIECHHA BEIHYHH q,(x)’g,(y),?(f‘) ocTaercs HaiTH, XaKk BUAHO H3 (7), 3HaYCHHE

LHPKYNALHH CKOPOCTH I'= ctgﬂl ~ctgﬁ2 HWIH ﬂz . st 3T0r0 HEOOXO/MMO MCIIONB30BaTh AONOIHH-
TENBHOE ycndnae 0 CXOJie IOTOKA C BEIXOAHOH KpOMKH nmpodmis. Eciu BRXO/IHAsA KPOMKA SBISETCA
YIIIOBOM, TO HCMOJIB3YyeTcs ycnoBHe X yKoBcKoro - YamikiruHa o paBeHCTBE HYIIO CKOPOCTH B YT-
JIOBOH TOUKE, T.€. dp/ds=0. B cimydae cKpyIIeHHOH BRIXOIHOH KPOMKH, BEIHIUHY ﬂz onpezens-
0T K3 YCIIOBHS PaBEHCTBA CKOPOCTEH € IByX CTOPOH BHIXOIHOI KPDOMKH B TOUKAaX PE3KOro MajeHHA
CKOPOCTH, T.€. BOMM3M KPHTHIECKOH TOYKH:

dp) _(dp |
(dslc "[ds l, ©

Hanumenm Beipakerns (7) ams Touek 1 u 2n-1 xoHTypa npodmis:

Elmi Mocmudlor Cild 15 N2 4

- " 1 &
Pirs= e+ 92+ o2~ o2 |
s x 1 x) |~

& = oc1gf, + o +[¢1‘” ~=¥ ’]F-

Brrauras oiHO H3 APYTOTro, MOMYIHM:

. T
o1~ A= A@gn}—m cigh, + A?*g)-u + [A¢£Ql.l - EA?"L-}-!J ]F ;

rae
' A'Pé:)—l.l =A?’2(.:)—1 -Aﬂ(x) ; A (ill,l =,.A.¢’z(ﬁ)—1..“', ﬂw ’ A?’z‘ﬂl.t = 99:(!21 _"Pim .

Taxk xak

-
S B-BeL

TO IMOCIIEAHEE PABEHCTBO" 3aMIHIIETCA TaK:

o A"F’g)_l.l cigh + A?’g?-m e

1, o - 10
1-Agih, + 2 Agis (10)

= w——
s ——

3. Hopmnposka pynxmun K

Dynxnus _ \
K. =L orogg 70 =3)
b4

1g n(%, —X) (1)

ABIACTCA MHOrO3HAYHOH (rae i=1,3,5,...,.2n-1; m=2,4,6,...,2n).

Kak m3secTHo, paBeHcTBo, cojepxamee MHOrO3HAYHHIC (YHKUWH, HYKHO MOHMMATE
YCTIOBHO, TaK KaK OHH CIPABE/UTHBEI HE NIPH MPOU3BOIEHOM, @ IPH HEKOTOPOM ONPE/ICICHHOM BEI-
Oope 3navennmii ydacTBYIONMX B HMX MHOrO3HAHEIX (hymkmmii, Bonee TOTO, HEJb3S YCTAHOBHTE
obmee mpasmo, KakMM 0GPa30M COTIIACOBATE APYT C APYrOM BEIGHpacMBIE 3HAYCHS.

Kak ormeueno, smauenme K, coorserctyromee momHoMy o6xomy mo KOHTYpY L, Besne

AOTDXHO GBITH HENPEPLIBHO 33 HCKITIOYEHHEM TOUKH Ss (cooTBeTcTBYIOIEH BEIXOIHOM KPOMKE, T/IE
€6 pa3puB paseH K(s,s—0)—K(s,s+0)=1) u obecneaeHne HENPePEBHOCTH OCYIIECTBIAETCS
TTyTEM COOTBETCTBYIOMmME HOPMHPOBKH 3TOH (DyHKIHH.

B paﬁo_rax [3,4] npuBonHTCA MeToAHKa HOpMIPOBKH dyrKnHKM K. OHAKO aHATH3 IOKa3khl-
BaeT, 9T0 NpH 3TOM He y9TeHa HOPMHPOBKA B ciydae ¥, > ¥, KoTOpOE He I03BOILET OIpeNeATh
TIOTEHIHAN CKOPOCTH BRIXOHOMN KPOMKH, HMeEIOmIe CYIIECTBEHHOE 3HAYCHHE IJIA OIpeAe/IeHHA

b.

oatoMy, mia HOpMHpOBKH dysxm K Hamu IpeioxXeHa HOBad, TEOPETHIECKH 060CHO-

BaHHAA H MOCTAaTOHHO yno6HAT B peanM3aLyy METONHKA, OCHOBHOI CYTBIO KOTOPOH SBIAETCA BEI-
6op 13 3Hagemmyi;

camoe 6iusxoe npexsymemy 3Hasenno K (tae # - uenoe gucio).
i Koppextaoctsio IPEUIOKEHHOH METOJMKH CYHTAeTCA TO, 9TO apPKTAaHIe€HCOM MHOrO3Had-
H dynknuu sensercs Yy=arcigx+nx W IpH pacdere MOTEHIHANA CKOPOCTH HCIIONBL3yeTcA He

9
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3HaveHHe K, a ee n3aMenenne AK, a Takxe BEIYHCIEHHe 3Ha9eHHA K OCYIECTRIIZETCA MasTBIM mig. ©

3
T'OM 1O KOHTYpY Ipodui, ; :
Hopmuposka ocymectansercs B coorsercrsuy ¢ NEPBEIM 3Ha4YCHHEM K, BEIYHCIICHHEIM ¢ |

TiomMome10 ypasHeHHs (11). JIng aToro, oT BEMHCIEHHEX 3Havermit K j# OTHHMAETCA NMpebIaymee
snagerne K, pasnocts oxpyrmsercs x Omwxaiimemy nenomy n (K, ~K,=n) u or K 141 0T-

HUMas 3HAYEHHE #, ONpejeNnIeTcs HOPMHPOBAHHOE 3HAUCHHE K, (K, =K i =)
4. Inddepernupopanne noTennuaia CROpoOCTH

B pesynbrare pemenns cucrem ypaBHEHHUH (8) onpexenmiorcs moTeHmUANET qn{’), ?U),ﬁ;(”,
Hanee 110 3a1aHHOMY YIUTy M CKODOCTH HaTeKaHus (A1, &) BEIMHCIIAIOTCA MPHODKEHARE 3Haye-
HHS UWHPKYIAOHH I° ® YroN BEIXOAA ITOTOKA A5 npu oMo dopmyn (10). Ioreruuman CKOpOCTH
O6TeKaHHA PEIIeTKH F(s) IPH YKA3AHHEIX 3HATEHHIX pu I' onpenensercs mo dbopmyne (7).

HAnddepernuposarme norenuuana @; OCYMIECTBIIICTCS IPH MOMOIM (GOPMYIT YHCAEHHOrO
AubepeRTHpOBaHIS, OCHOBAHHOM Ha TOM, ITO Ha AOCTaTOYHO MaJIOM HHTEPBAle IIHHEL As, CKO-
POCTb B HCCIIEAYEMOH TOUYKe MPHHUMAETCH M3MeHsIomeiics IPUOIIKEHHO [0 NPAMOMHHERHOMY

3aKOHY, ¥ CpenHsaa CKOpPOCTBh, BRITHCIIEHHAA JUIA 5TOrO HHTCPBaJIa, COBNAJIaeT C HCTHHHEIMH HX
3Ha4YCHHAMH B CCpeaNHe HHTEpBana,

5. Uncnennoe pemenne HATErpaILHBIX ypaBnesmii

JUIs pemeHus AaHHOM 3a7auM © MCIONB30OBAHHEM TPE/ICTAaBIEHHOIO METOAa COCTABJIEHE
anmroput™, 6nok-cxema (puc.3) u paspaGorama KOMIIBIOTEpHA®d IporpaMma Ha O06BEKTHO-
OPHCHTHPOBaHHOM s3k1Ke AutoLISP. :

ANTOpHTM pemeHns 3amauM mo Metony muddepeHmpoBanms MOTCHIHANAa CKOPOCTH CO-
CTOHT H3 CICAYIOIMIHX OCHOBHEIX 3TAIOB:

1. 3anatorcs koopauHaTs npodnis, HawMHas C BEIXOZTHOH KPOMKH, B 06X04 MIeT IpoTHB
9aCOBOH CTpENKH.,

2. 3ajaroTCs CKOPOCTH IOTOKA CPeA PEICTKO 1 3a Hel, yTron MexIy BEeKTOpoM CKOPOCTH
Haberalomero IOTOKA | OCHI0 BpAI[eHNs, mar pemieTku.

3. Onpenensercs 3snaucHus K,

4. Onpenensrores ko3dduIMenTs cCHeTeME! ypaBHeHMi (8).

5. BEMHCIAI0TCA NpaBhie YacTH ypasHeHwuit (8).

6. Onpenensiores moTeHIHATE CKOPOCTH 110 06BOAY MPoGHIIL U3 PEMIECHHS CHCTEMED ypas-
HeHui (8) MeTooM HTepanuii. ’

7. Muddepenmupys noreHmmas: CKOPOCTH IO UIMHE KOHTYPa, ONPENENAIOTCA MOIY/IH
BEKTOPOB CKOPOCTH 110 06BOAY mpodmrs.

EmiMoemwlr ____ cidiswmd

Bsop 3nagenuit ¥V, ot
H HOMEP KOOPIHHATH TOYKH
Pa3BeTBIICEHA [IOTOKA

d

/ Beox xoopmuHaT mpoduns /
D SLP

e

Tlepeson 3ananHsIX KoopauHaT mpodms B
ATBTEPHATHBHYIO CHCTEMY KOOP/MHAT ¢ HaTds
JI0M B TOYKE BEIXOHON KPOMKH
]
Ompenenenne 3navennit K mis HEYETHBIX HO- |
MepoB Touek mo popmynam (11) ~ ~ [

~

Onpenenenne ko3dhurmenTos cucTems: an-
rebpanveckux ypasrenuii (8)

Onpenenenye NpaBsIX 9acTeit CHCTEME! anret-
PaudeCKHX ypaBHEHHH KO3()umuenTos (8)

Pemenne cucrems: anreGparmaeckix ypasHe-
HHH METOJIOM HTepaImu

Yrcnennoe muddepenmmposanue MOTy9EeHHBIX
3HA9CHHH NOTEHIHANIOB VTS ONIpEAeeHHS MO-
Iynie# CKopocTH

BrIBOA MOTy9eHHEBIX
pe3ynasTaToB

Puc. 3. Brok-cxema pemenns sanagu PpacqeTa CKOpoCTH ra3’0BOro noToka BOKpYT o6Boxa
OpodmILA ToNaTKH ra30BoH TypGHHE METONOM MOTEHLHAIA CKOPOCTH
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6. Anann3 NoTyseHHBIX Pe3yILTATOB
Ha ocnoBe onucannOro MeTosa BEIIONHER pacdeT pacrpe- 40
AENeHHs: CKOPOCTH B ra30BOM IIOTOKE BAONE 06BoAa KOHTYpa ce- : ~
HeHUE JIONAaTKH, NpodHIMpoBaHHe KoTopoll paccMorpero B [7] 30 P T
(puc. 4). >~ ks
Ilpu 3TOM HCIIOIB30BAHEI CIEAYIONIHE HCXOHEIE JAHHEIC: 20 /|
B =14, B, =42°,t=19.55mm,b =30 mm,r, =0.7Tmm, r, = 0.5mm, AT
By =39, @, =6",C, =3.Tmm,5=9.5",¥, =3001 /# 10 1
I'paduxu pacpenenen il OTHOCHTENBHONO NOTEHIHANA 0 4 =)
H ckopocTed V' BHoms 06Bofa MpodHiIs MpeACTABIEHE], COOTBET- 0 10 20 30
CTBEHHO Ha pHc.5 u pHc.6.
Puc. 4. Pemerka npodu-
7eit monaTox TYPOHHEL,
4 i =
s v
/]
3 / 0.6
N ; et
-
\ \ L
1 9 |
NN ’
0 \V e l
0.0 0.2 04 0.6 0.8 1.0
00 02 04 06 08 10 S=3
S=S/L . Puc.6. I'padux pacuernoro pacnpenenenns o1- _

Puc.5. T'padux pacuersoro pacmpenenenus oTHO-
CHTE/IBHOIO MOTeHOUaNa CKOPOCTH Ho 06BOAY mpo-
¢una nonatku razoBoit TypGHHET

06BoAy npohHns TonaTKH ra3oBoit TypGHHE

TEJIHOC COTIACOBAHUE PE3YNBTATOB PACYCTOB C MMEIOIHMKCS NPE/ICTARICHHAMH O Ta30HHAMH-
9eCKHH 1ienecoobpasHoM pacpe/ieNIeHnH CKOPOCTH BOKPYT TYpOHHHOTO npoduns [2,6,7].

SAK/TIOYEHUE

Taxum obpasom, IIpeUIOXKEHHEI! ITOPHTM H METONMKA UL HOPMHPOBKH MHOT0O3HAYHOH

HOCHTE/IBHOH CKOPOCTH TIa3oBOro IIOTOK3 110 |

CpasuurensHbIif aHaMA3 pacnipeienenuii  u 7 mo 00BO/ly MOKA3BIBACT BIIOJIHE YAOBICTBOPH-

hyBKIpE MOXeT GITH HCIONB30BAHA NPH ONpPEIENCHHH pacnpesieNieEHs CKOPOCTH 10 00BOAY |
npoGuIA MyTeM pemeHHus HETETpaIbHOro ypasaenns Opearomsma Il poja A moTeHnHana cKopo- |

CTH, ABIAIOMMMCA HEOOXOAMMBIM U1 OLEHKH ra30AMHAMUYECKHX XapaKTEPHCTHK crpodrmpo-
BaHHOH PEMIeTKH.
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AVIASIYA MUHBRRIKLORI TURBINLORININ YASTI QOF9SLORINDS
AXIN SELI SURDTLORININ PAYLANMASI
M.R. Mustafayev, O.8. Samadov, Y.M. Asurov

Maqalads siirat potensials igiin II név Fredholm integral tanliyinin halli ssasida aviasiya
mitharriklari turbinlorinin yasti qafoslovinds qaz seli siiratlorinin paylanmasimin  hesabi iizra
tadqiqatiarin naticalari tagdim olunmugdur. Tonliyin nilvasinin fasilasizliyini tamin edan ¢oxqiymatli
Junksiyanin normallagdirimast tigiin yeni, nazari olaraq asaslandirilmig va realizasiyas: rahat olan
metodika taklif edilir. Profil konturunun ayri-ayri hissalarinda siiratlorin paylanmasini daha dagiq
miiayyan etmak iigiin dayison addiml inteqrallagdirma tatbig edilmigdir.

Agar sozlor: aviasiya mitharriklari, qaz turbinlarinin parlori, integral tanlik, siirst potensiali,
qaz selinin siirati, goxqgiymoatli JSunksiya

FLOW SPEED DISTRIBUTION IN PLANE GRID OF AIRCRAFT ENGINE TURBINES
M.R. Mustafaev, A.S. Samedov, Y.M. Ashurov

_ In the paper results of research Jor calculation of gas flow speed distribution in plane tur-
bine grid of aicraft engine are considered, which is based on the solution of the Fredholm integral
equation of II kind for speed potential. New technique which is theoretically reasonable and con-
venient in realization for normalization of multi-valued function providing continuity of the kernel
IS suggested. For the most correct determination of speed distribution on some sections of profile,
the contour integration with varied pitch is applied,

Key words: aircraft engine, gas turbine blades, integral equation, speed potential, speed of gas
Slow, multi-valye Junction.
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XOTTi SISTEMLORIN OTURMO® FUNKSIYALARININ
MATLAB-da APROKSIMASIYA TEXNOLOGIYASI

T.T. Hiiseynov, L.A. Yolguyev, A.T. Mommoadova
Azarbaycan Texniki Universiteti

Masqalads  yitksak  tortibli  6tiirma  funksiyalanmin  Matlabda  aproksimasiya
texnologiyalan tadqiq edilmigdir. Aproksimasiymn asasini rasional-kasr funksiyasinin Teylor va
Pade siralarina aynilmasi tagkil edir. Aproksimasiya dagqiqliyi ilkin va aproksimasiyaedici
funksiyalar iiciin qurulmug tezlik va zaman xarakteristikalarimin milqayisasi asasinda
qiymatlandirilir.

Xotti sistemlorin tosvirlorin kémayi il yazilig formalanndan biri &tlirms funksiyasidir.
Coxdlciilil halda $tiirmo matrisindan istifade olunur [1] . Otiirmo funksiyasim tacriiba naticasindo
aldigda onun tortibi borastsiz olaraq yilksek alimr. Yiiksok tortibli otirms funksiyalarm
sadologdirmak magsadi ilo onlar1 daha agag tortibli 8tiirma funksiyalar ilo aproksimasiya edirlar.

Bundan bagqa, yiiksak tortibli 6tilrma funksiyasini gecikmays malik olan bir vo iki tartibli
otlirma funksiyasi ilo avaz etdikda do aproksiyasiya mosalosi meydana cixir. Sadslogdirmonin genig
yayilmug tisullarindan biri ilkin geyri-xitti funksiyanin siraya aynlmamdu

1. Pade vo Raus aproksimasiyasi. Ovozlomoni o6tiirms funksiyasimi s=0 nﬁqtasmm
otrafinda Teylor sirasina (Uistlil sira) ayirib bir nega hoddini gotiirmaklo ve ya B(s)/A(s) bolmakls
yerino yetirmok olar. Lakin rasional kasrlar goklinda olan &tiirmo funksiyalan {ii¢iin on slverigli iisul
Pade vo Raus aproksimasiyalarnidir. Bu smoliyyatlar uygun olaraq pademod va routhmod
funksiyalarinin kdmayi ils yerina yetirilir.

Aproksimasiya daqiqliyi ilkin va aproksimasiya naticesinde alimug otiirma funksiyalar
osasinda alinmig tezlik vo zaman xarakteristikalarinin miiqayisasi osasinda vizual aparilir.

Misal. Pade aproksimasiyast. 1lkin &tiirmo funksiyas1 m=3, n=4 halinda:

s*+75* +24s+24

Wis)= .
()= T 105" + 3557 + 505 + 24

Pade aproksimasiyasi {iglin m=1, n=2 qobul edok. $okil 1-do aproksimasiya proqramn M-fayl
ilo birlikdo gostorilmigdir.

- G o Qo AU o A G (A ey - =lolx|
File Edit Text Go Cel Tools' Debug Deskiop Window Help ; o | f X
TREO[4n0n ¢S B[ B O
BB e w8 | -
1 function G_red=pademod (G_S5ys,r,K) L]
&= c=timmomt (G_Sys,r+k+1) ;G_red=pade_app(c,r,k);

3.2 function Gr=pade_app(c,r,k)

4 — w=-c(r+2:r+k+1) ';vv=[c(r+1:-1:1)';zeros(k-1-r,1)];

5= W=rot90 (hankel (e ({r+k:-1:r+1) ,vv)) :V=rot90 (hankel (c({r:-1:1})):

6 x=[1 (W\w)']:;dred=x (k+1:-1:1)/x (k+1):

Ty y=[c(l) x(2:r+1)*V'+c(2:r+1)] ;nred=y(r+l:-1:1)/x(k+l);

8,~ Gr=tf (nred,dred):

E:lpadamd.m x |'iiu{ihb:nﬁi.fn "xi Untitled? Ix] :

i | pademod / pade_app [ms  cd3 [or 4
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>»> % Pade aprol{cimasixra
»> G=tE£([1 7 24 24],[1 10 35 50 24]):
>> Gr=pademod(G,1,2) ,bode(G,Gr),figure,step(G,Gr)

Transfer function:
0.7304 s + 2.504

s*2 + 3.443 8 + 2.504

Bode Diagram y Step Response
1

ok

Magnitude (dB)

Phase (deg)

" " . —= o . i L -
* 10" 10° 10 1we® 0 # * 2
Time (se=c)

$ak. 1. Aproksimasiya dagigliyini yoxlamaq figiin Bode (tezlik) vo kegid (zaman) xarakteristikalan
Sokilden goriindilyii kimi, aproksimasiya deqiqliyini qonaatbaxs hesab etmak olar.
2. Gecikmoys malik 6tiirmo funksiyalan i{izorindo omoliyyatlar. Bu tip 0&tiirmo
funksiyalan agagidaki gokildo ifads olunur:
bys” +bs™ +..+b

W(s)=—"——""— ~.e". n2m.
a,s"+as" +..+a,

Burada, 7 = const — xalis vo ya nagliyyat gecikmaosi adlanir. Bu tip obyektdos girig signal:
¢ixiga yalniz 7 miiddatindon sonra tasir géstarir.
Belo yazilisin MATLABda programu:

by); den=[ap ay.... a,); W=tf (num,den, "ioDelay’, 1)
voya W=tf([bo b;.... b

m) [Go G1.... ay), "ioDelay’, 1).
Misal. Asagidaki Stiirmoa funksiyalarinin hasilini tapmaq lazimdur:
S+2 " s+1
W)=, W)="F—r€"
§°+3s+6 s*+4

Uygun program va natics agagida gdstarilmigdir.

>> % Gecikm. oian oturme funk. hasili

>> Wi=tf£([1 2],[1 3 6],'ioDelay',0.5):

> W2=tf£([1 1],[1 O 4],'ioDelay',3):

>> U=W1tH2 .

num=[bg bj....

Transfer function:

exXp(=3.578) ¥ ==—=e-- ————
s*4 + 3 8*3 + 10 8*2 + 12 s + 24

.
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3. Gecikmd bondinin (operatorunun) aproksimasiya olunmasi. Mblum oldugu kimi,
gecikmo bandinin 6tlirma funksiyas: W (s) =e™ = exp(~=). :

Bu ifads irrasional ifads olub torsi olmadigindan (tarsi 1/e™™ =e® olub, golocok zaman
gostordiyindon fiziki realizo olunan deyil), hesablamalar (sintez) zamam gatinlik toradir. Bu
sobobdon gecikmo operatorunu rasional ifadolor ilo aproksimasiya edirlor. Osas {sullar
agagidakilardir:

a) ardicil birlogdirilmig aperiodik bandlorin kémayi ila:

1
Moot Pale
¢ Ty o

Bu halda n— olduqda daqiq nstics alinir.
b) Pade sirasina ayirmagla:
o L I=R@®)+A@®) - B(®) +..+ ()" B (z)"
1+ B(w)+P,(w)* + B(w)’ +..+ P(m)"

Burada P; amsallari n-dan asilidir.
Kosrin surati vo moxraci eyni tortibli gétiiriildiikds pade (77) funksiyasindan istifads olunur,
Asagida 7=Is, n=2 vo n=3 halinda realizasiya programi vo milvafiq 6tiirmo funksiyalan
gostorilmigdir.
>> % n=2, Pade aproks.

>> tau =1;[nl,dl]=pade(tau,2):;
>> WP2=tf(nl,dl)

Transfer function:
s™2 - 6 8 + 12

s™2 + 6 3 + 12

>> % n=3, Pade aproks.
>> [n2,d2]=pade(tau,3) :
>> WP3=tf (n2,d2)

Transfer function:
-s8"3 + 12 g2 = 60 s + 120

s*3 + 12 s72 + 60 s + 120

Sokil 2-do t=ls, n=2, n=4, n=10 qiymotlorindo MATLABda realizasiya programi
gostorilmigdir. .
»> % Gecikme bend. Pade aproks.

tau=1l;[nl,dl]=pade(tau,2);Gl=tf(nl,dl);

[n2,d2] =pade (tau,4) :G2=tf(n2,d2);

[n3,d3] =pade(tau, 10) ;G3=tf (n3,d3);

[n4,d4] =pade (tau,20) ;G4=tf (n4,d4);

»> step(G1,G2,G3,G4),line([0 1 1+eps 3],[0 0 1 1])
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Sak.2: Miixtolif tortibli Pade apmksimasiyajz_zn

Sokildon goriindiiyil kimi tortibin kaskin artirilmast rogsliliyi ahauuyyath doracado séndiira
bilmir. o i
Surst vo moxracin » vo k tortiblorini miixtelif g6tiirmokla aproksunas1ya doqiqliyini

ohamiyystli deracads. yaxsilagdirmaq olar. Bu halda [n.d]=paderm (7r,k) funksiyalarindan istifads
edilir.

4. Otiirmo funksiynsmm gecikma ila birlikde aproksimasiyasi. Indi forz edok ki, étiirms
funksiyasi W (s)=W,e™ soklinda verilmigdir. Gecikmo operatorunu Pade sirasmna ayirdiqdan
sonra yekun dtiirmo funksiyasini tapmagq toleb olunur.

Bu amoliyyat: dérd marhalads yerina yetirmok olar:

a) W, -1 formalagdirmaq: Wy=tf{[-],[]);

b) exp(-w)-i aproksimasiya etmok: tau=1; [nl,dl]=pade(tau,n);

¢) uygun otiirmo funksiyasini fonnalasdumaq WP=tfnl,dl];

d) alinmig naticolorin hasilini tapmagq: W=W,sWP;

€) aproksimasiya doqiqliyini step funksiyastnn komoyi ilo kegid xarakteristikalarim
miiqayisa etmokls yoxlamali.

Misal. flkin 6tiirmo funksiyas1 asagidak: gokildo verilmigdir:

3s5+1
W - . =152
)=ty

Sakil 3-do MATLABda realizasiya programi vo n=2 {iglin natica gdsterilmisdir:

, ™=1.5s.

“, " Step Response

12}
P
08}

05F

Amplitude

04}

02t

o

02 1 . t
0 5 10 15

Time sec)
$ak.3. Gecikmays malik va aproksimasiya edilmis bondin reaksiyast
$akildon goriindityii kimi, n=2 halinda yitksok aproksimasiya daqigliyi alda edilmisdir.
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>> % Gecikmesi olan oturme funksiyasinin

% aproksimasivasi

tau=1.5;We=c£([3 1],[1 3 3 1],'iocDelay',tau);
Wo=tf({[3 1],[1 3 3 1]):

[n,d] =pade(tau,2) ;WUP=tLf(n,d)

W=Wo*WP;

Wo,W

Transfer function:
3 82 + 1

"3 4+ 3 872 + 3 =5 + 1

Transfer function:
3 83 - 11 a2 + 12 3 + 5.333

s*5 + 7 54 + 20.33 s"~3 4+ 29 =52 + 20 = + 5.333

>> step(Wt, W)

5. Otiirmos funksiyasinin Teylor sirasia ayrilmasi. Hamar (dayigons goro toromesi mévecud I

olan) geyri-xatti f{x) funksiyanin x=a néqtesi atrafinda Teylor sirasina ayrilmas: [2,3]:

1 ! l ” ].
f(x)=f(a)+ ﬁf (a)(x—a)+ Ef (@)(x—-a)’ +...+ Ef“’(a)(x —a)f +...
Forz edak ki, 6tiirma funksiyas: agagidaki rasional (tam qiivvetli) kasr goklinda verilmigdir:

bys™ +bs™ +...+b,

- — , m<n. 0
a,s"+as" +..+a,

W(s)=

Bozi hallarda &tlirme funksiyasinin = igtiraki ilo aparilan hesablama amoliyyatlarini
sadoalogdirmok iigiin (1) kosrini s=0 (t=c0 — qorarlagma ndqtosi) va ya s=eo (=0 — baslangic ndqta)
ndqtalorinin kigik otrafinda Teylor sirasina ayirirlar. Bu sira iistlii sira oldugundan amsliyyatlar
sadalogir.

s=0 noqtasinin atrafinda ayirma. Zaman momentlari. Teylor siras::

W(s)= icls’

Obyektin &tiirmo funksiyas1 onun ¢aki g(7) ftmkmyasmm (va ya impuls kegid funksiyasmin)
Laplas tasviri oldugundan yazmaq olar: .

W(s) = n]g(t)e"' dt.

¢ funksiyasin1 s=0 ndqtasinin atraﬁnda Teylor (s=0 oldugu iigiin — Makleron) sirasina
ayiraq:

=c,+c,s+c,8* +... . )

W(s) = jg(t)g% (st)'dt = 2%1\“

Burada, M, = _[t' g(f)dt —zamanm i-ci momentlaridir.
0

(2) ifadesindaki ¢; zaman momentlori
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Otiirmoa funksiyasi ilo vaziyyat (4,B8,C,D) modeli arasinda asagidaki

alags mévcuddur: W(s) = C(sI —A)" B+ D.
_1d'W(s) E
Onda yazmagq olar: ¢, T & e 0—-—CA B, i=0l:.. 3)

Forma (3) MATLABda proqramlasdlrmaq figlin ¢ox olveriglidir. Teylor sirasina ayirma
c=timmomt(w,m) funksiyasinin kémayi ils yerina yetirilir. Bu funksiyanin programu M-fayla yazilir.
burada m siranin tortibidir. o )

- i

Misal. Otiirmo funksiyas:: s 47 —_—
- s*+7s +24s+24
Wi)=——s . -,
5" +10s” +35.5° + 505+ 24

M - fayl ilo birlikdo realizasiya programi vo natico asagida gostarilmigdir. -

SEE

&) i - GAY miwm‘*mﬂlﬂuluml fiam .
File Edit Text Cell Tools Debug Desktop Window Help “|ax
| }}E]:vd

i faTict SUn =t immomt (U, m)
2 = W=ss(U):C=W.c;B=W.b;ild=inv(U.a)iAl=iA;
3 - oco=zeros(l,m):for i=1:m, c:(i] —C*:.Al*B 111.1 iA*iAl end

: pademod.m Xl paderm.m x[ timmomt.m XI

| timmornt T [in 3 co & |owr

>> % 5=0 noqtesinde Teylor sirasina ayirma
>> W=tf([1 7 24 24],[1 10 35 30 24]):
>> c=timmomt (U,7);[n,d]=rat (c)

n 1 -13 157 -609 g99 -128 386
d="1 12 144 571 863 125 381

Noticada aimrms Tcyior sirasi:
W(s) = I—Es 157 609 @54 _% 386 A
12 144 571 863 125 381

Toklif olunmus aproksimasiya iisullariundan dmamlk sistemlorin modellagdirilmasinda
istifads etmak olar.

+0[s"].
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TEXHONOIHA AITIPOKCHMAITHA IEPEJATOYHBIX ®YHKIHH
JIHHEHHBIX CHCTEM

1.T. I'yceiinos, H.A. Enuyes, A.T. Mamedosa

B cmamve uccredyemcs mexHonozuy annpoKCuMayuy nepeoamoyHeix yHKyuti 861COK020
nopaoxa ¢ Mamnabe. OcHosoli annpoKcuMayuy AGNAEMCA pasnodicenue 0pobbHO-payuoHanbHou
@ynxyuu na pad Teiinopa u Ilade. Tounocme annpokcuMayuy 0Oyenusaemes Ha 0cRose CpasHeHus
YACMOMHKLIX U 6PEMEHHBIX XAPAKMEPUCMUK, NOCMpPOEHHbIX Ona 3a0anHotli U annpoxcumupyowei

dynryui.

TECHNOLOGY OF APPROXIMATION OF TRANSFER FUNCTIONS OF LINEAR
SYSTEMS
T.T. Huseynov, LA. Yolchuyev, A.T. Mamedova

In article it is investigated technologies of approximation of transfer functions of a high or-
der in Mathlab. An approximation basis is decomposition of drobno-rational function on Taylor's
number and Pade. Accuracy of approximation is estimated on the basis of comparison of the fre-
quency and time characteristics constructed for set and approximating functions.
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HannosamsHas AxaneMus ABHaUAH
Ten. 497-26-00, nomn. 21- 85.
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MAQNITOOPTIK KERR EFFEKTINO 9SASLANMI$S OPTOELEKTRON
COROYAN VERICISI

A.M. Pagayev, 1.9. isganderov, V.S. Hiiseynov
Z.S. Musayev*
Milli Aviasiya Akademiyasti
Tiirkiya Yozqat Bozok Universiteti*

Bu isds miixtolif fiziki effektlara asaslanan ananavi carayan dlgma vericilarinin
istismar-texniki xarakteristikalari, onlarin tatbiq imkanlar: tahlil edilmis, milasir carayan
Glgma metodlarnn, ilk névbada elektrooptik va magnitooptik metodlarimn, onlar asasinda
yaradilmis vericilarin xilsusiyyatlori tadgiq edilmigdir. Ma_qnitoopr:‘k‘{{é}'r effektina asaslanan
yeni név opto-elektron dayisan, carayan vericisinin yaradilmasinn fiziki asaslari verilmis vo
onun ilmumilagdirilmis struktur sxemi toklif edilmisdir.

Coxlu sayda corayan 8lgmo iisullary méveuddur, lakin bu isullar igorisinda yalmz {i¢ metod:
rezistiv vericilerin, fransformator corsyan vericilorinin: va Xoll effektinin tatbigine osaslanan
metodlar daha genis totbiq tapmigdir. Rezistiv metod on sads va gonastcil olub, lakin bir gox
¢atismazliglara malikdir. Bu gatigmazhiglar igdrisinda rezistroda bdyiik gilc itkilorinin yaranmasi va
dlgti dovrosi ilo 8lgil qurgusu arasinda qalvanik ayirmanirolmamas: kimi xilsusiyyatlori géstormok
olar. Bundan alava ‘moftilli rezistorlar bdyilk induktivliys malikdirlar, bu isa onlarn impuls va
yilksok tezlikli corsyanlanin 8lgiilmosi sxemlorindo istifado ctmoyo imkan vermir. Induksiyasiz
qalintobagoli giiclii rezistorlarm totbigi bu metodun tatbiginds olave konstruktiv va iqtisadi
problemlor yaradir. Caroyan transformatorlarinin totbiqi, daha baha baga golon hollorden olub,
mshdud tezlik diapazonunda doyigon corayanin dlgiilmosi zamam miimkiindiir.

Xoll carayan vericilori kegiricilik itkilorinin olmamasi vo hom sabit corayanin, hom do
doyison coroyanin dlgiilmasi imkanmna malik olmasi ilo forglonirlor. Bundan slavs Xoll vericisi
dlgiilon corayan dovrasindan izolyasiya olunub ki, bu da avtomatik olaraq galvanik ayirmam tamin
edir. Bu halda gatigmazliq xarici qida monbayinin olmasi zsruratidir. Ancaq geyd etmak lazimdr ki,
oksor hallarda corayan vericisi ¢ixi§ qurgu olmadifindan bu tip vericilordo ondan sonra sxemin,
digor elektrik gida gorginliyi talob edon komponentlari d olur [1,2].

Xotti Xoll vericilorinin magnit induksiyasini lgme diapazonu mohdud oldugundan,
:construktiv tortibat1 segorken vericinin magnit dévresinin konfiqurasiyasini miioyyanlosdirmak
azimdur. '

Boyiik carayanlarin (10-2000A) 6lgiilmasi zamam Xoll vericisi slava magqnit igliyi istifads
etmodon birbaga naqilin yaxmliginda yerlogdirilo biler. Vericilorin mdveud tipleri {igiin optimal
olaraq 6lgii diapazonunun ortast iigiin maqnit sahasinin induksiyasinin qiymotini 100 Qauss hesab
etmoak olar. Bu ¢ixi kitylorine géra vericinin slverigli hassaslifini tomin edar.

. Xotti Xoll vericilori ham ds kifayat qodor yiiksok tezlikli carayanlan 6lgmays imkan verir va
verici corayanli moftilin yaxmhginda yerlosdikdo vericinin ¢ixis gorginliyi moftilin otrafinda
yaranan maqnit saho induksiyasina, sonuncu isa 8z nvbasinda caroyana miitonasib olur.

On sads Xoll coroyan vericisi 6lgiilon corayanin axdign moftilin yaxinhiginda yerlagdirilan
konstruksiyaya malik olan Xoll vericisidir (yok.1,a). Coroyanl nagilin yaratdift maqnit sahosinin
induksiyas: agagidaki molum (beyn. sistemds) dilsturla giymatlandirils bilor

B py(1/4nr) (1)

_ burada r - moftil ils Xoll vericisinin morkazlori arasindaki masafadir. Xatti Xoll vericisinin
maﬁﬂ.g nozaran vaziyyatini segarken nazars almaq lazimdir ki, on yiiksok hassasliq maqnit saho
Xatlorinin vericinin miistovisini diiz bucaq altinda kesdiyi halda slde olunur. Bu vericinin asas
gatismazlig: ondan ibaratdir ki, istonilon xarici maqnit sahs monbayi vericinin gostorisina tosir edir.
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Daha yﬁlg:;alg hsssa_sh_ga. rr.lalik olan Xoll vericisi yaratmaq iigtin maqmt seli ko
rolu oynayan kosikli magqpit igliyi istifads olunur (sok.1,b). Bu halda vericiya tasir eds
duksiyas1 bela tayin olunur:

DSentraton, g
N magni+ ;. |

quit jp. §
H

B~1257-107(IN/d)

burada d — maqnit i¢liyin kesiyinin 6lgiisti, N — sargilann sayidir.

__ Bu metodun asas gatigmazlif1 ondan ibarotdir ki, istonilon xarici magnit sahasi |
venmsmm.g.ﬁstal.-lcll?nna gox gliclil tosir gdstorir.- Ona gdro do hessasliz artirmaq va Eamm :
yanagi xarici tasul_an azaltmaq maqsadilo kasikli toroidal maqgnit i¢liyin kasik araliq hj uniunly
kalibro olunmus, inteqral sxemli presizion verici yerlosdirilir vo corayanli nagil tr%ns; S
vericisindo oldugu kimi toroidin igorisindon buraxilir (sok.1,c). Kosik arahqdak: Ormator ;
induksiyasinin toxmini qiymati Qausslarla agagidaki ifads ilo tayin olunur: Mmaqnit i

B ~6,90auss/ Ax I A ‘

@) I

Xorl Xoll
vericisi

f

1
|
4
i
ki
Xatti Xoll i
vericisi ; !

i

!

D Gl | (o)
& o/ |
a) b c) f

$akil 1. Xoll effektino asaslanan corayan vericilorinin konstruktiv sxemi

Nozordan kegirilmig corayan 8lgmo prinsipi Allegro Micros i

e ystems kompani i
ailosindon (markasindan) olan modul vericilori goklindo realizo edilmigdir. BE seﬁalﬁi ﬁfs
vericilarin xarakteristikalar: agagidaki cadvalds verilmigdir. “ ;

Vericinin |  Coroyann 8lgiilma Izolyasiya Tezlik zolag, Temperatur
seriyast diapazonu gorginliyi, kV kHs diapazonu, °C
ACS706 5-20 16 50 =40 +u§5

ACS750 50-100 3 13 20... +150
ACS752 50-100 3 50 20 .. 485

ACS754 50-200 3 35 40 .. 150
ACS755 50-200 3 35 0. 150"

Nozardan kegirilon vericilor kigik coroyanlan $lgmoys imkan vermir, i ici- |
larirEin gixig kﬂyl:{ri}la gbra hossashifinin mohdud ohflasxy?la baghdur. A13};§ ?;;li m:::;i
soklinds yerina yetirilmis vericinin 10kHs zolaginda kiiylorlo mohdudlanmig magnit induksiyasinin E
a}fude:m:,la _(hslletma) qabiliyyati 10Qauss, yaxud 1,5A toskil edir. Bu halda qeyd f;unan
gostaricilori yaxsllasdl_lmaq ligiin ya vericido kompensasiyasiz xatti giiclondirici tatbig etr{aak, da |
¢ox dolagh konstruksiya istifado etmok lazimdir. Birinci halda hassashiq 0,06 Qaussa, axu)gl 10 E
mA-a qadar artir. Cox dolaqli konstruksiyada belo hossasligin tomin olunmas: tiglin sargl}llann sayl .
1§0-dan gox ol_n:'la.hl:hr, bu isa induktivliyin koskin artmasma va vericinin dlgmgrinjn xeyli ;
boy.ﬂm.asma gatmb ¢ixarir. Bu vericilorin gixiginda 1kHs-o qoador asag: tezlikli RC - slizgac ;
vasitasila tezlik zolaZim mohdudlagdirmaqla ayirdetmeni 0,1A-2 gadar yaxsilagdirmag olur [1,2,3].
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m stansiyalarinn, avada:_:hqlann}n elektrik qgida siste-mlarinda, hsmqix.lifl, ugus
aparatlarinin clekirik ‘avadanhifinda geniy totbiq ;rra:;xms ononovi  coroyan rencdgknnm
xilsusiyyatlorinin vo onlara xas olan gatigmazliglann o tadqiqi nazora ahnmﬂlq a, gpl ﬂva
magnitooptik effektlora asaslanmig coroyan vericilarinin iglonmasi 1s_t1qamatmds aparilan tadgiqatlar
hesabma daha yilksok effektivliya malik olan corayan venc:.ﬂanmn yaradllm?sm {nﬁmktmluyﬁ
miloyyon olunmugdur. Bels ki, malum. olmugdur Ifl, son illor yiiksok gargmhkl::nn \Z) bﬁyﬂ_k
corayanlarin 6lgiilmasi figlin elektrooptik vo magnitooptik effektloro asaslanan bir gox miasir
metodlardan genig istifado olunur. Bu metodlar bahali va .bfiyuk olgiilors mahk Ola!:l izolyasiya
qurgularindan imtina etmays sorait yaradir, va onlarm igorisinds yﬂks?k gorginliklorin va boyiik
carayanlarin 8lgiilmoasi liglin nozordo tutulan elektrooptik va maqnitooptik metodlar xiisusi yer tutur

4,5]. = T )
5 ]Elektrooptik metodlann  hamust  &lgiilon. elektrik komiyyatinin . optik sﬂalan{ngn?n
parametrinin doyiymasina gevrilmosino ssaslanmugdir vo osas ﬁstﬂn(%ﬂklan y1.11§sak' Fall.illymm
olmas, elektromagnit maneolorindon miidafiosinin, elektrik parametrinin ddvrasi ilo ikinci 61911:.19
dovralori arasinda, onlarin tam elektrik aynlmasmmn olmasi hesabina etibarhi tobii elektrik
izolyasiyasinin olmasidir. ' o
Elektrooptik metodlar daxili vo xarici modulyasiyali metodlara béliniirlor. Birinci halda
dlciilon elektrik parametrin signali birbasa optik signal monbayina tasir edir vo onun sualandu_ma
parametrini doyigdirir, ikinci halda iss &lgtilon komiyyat birbaga xarici stabil monbaden verilon
optik silalanmaya tosir edir. ' L s v
Yiiksok gorginlik dovrolerinds parametrlorin daxili modulyasiya metodlari ilo olgiilmosi
zamani (gok.2) optik gilalanma monbayi 2 (masalen, isiq diodu) ve ilkin cevirici 1 (sunt, dleil
transformatoru va s.) yitksak gorginlik 4 altinda olur, optik silalanma qabuledicisi 5 va ikinci 6lgma
qurgusu 6 Yer potensialina malik olur. $iialanma monbayi vo qobuledicisi arasinda optik rabito
kanali 3 kimi yitksekvoltlu lifli sort, yaxud, elastik isiq diodu tatbiq olunur, hans: ki, dlgma
qurgusunun yiiksakvoltlu dévraden etibarli izolyasiyasim tomin edir.

T

T re——— ——

—0

N
#\}@9 6

$okil 2. Elektrik parametrlorin daxili modulyasiyali optoelektron lgiilmo sxemi

Xarici modulyasiyali metodlar osason elektro- vo magqnitooptik effektlarin, ilk névbado
elektr SE}ha gorginliyinin (intensivliyinin) va gorginliyinin 6l¢lilmasi ligiin Kerr va Pake_Ls
ceXtrooptik effektlorinin, coroyanlarin Slgillmosi tigiin iso. magnitooptik Faradey effektinin
Istifada olunmasina asaslanmisdir.

A Elektro vs maqnitooptik effektlora xas olan relaksasiya miiddati, 10"%-don az olu_r, ona gora
5 mmeﬁ:ekthr asasinda yliksok sfiretli sabit, dayison vo impuls carsyanlarimn va gorginliklorinin
$Ulmasi vasitslarini, hamginin, milasir yitksak siirotli mithafizo qurgulan yaratmagq olar [3,4,5,6].

Magnitooptik effektlorin tatbigi.
(polyargpt!k dalﬁala!{n'rgaqnitlanma komponenti boyunca yayildif1 zamani polyarizasiya effekti
VthomnaSlya mﬁst?wmmn dénmasi va elliptiklik) mﬂsah'xd'._\ olunur, oppk siialarin maqmtl?nma
intens; ].a. Perpen.mktﬂyar yayilmas: vaxti iso intensivlik effektlori (oks olu{lmu.s isigin
Vilyinin dayismasi va xatti polyarizo olunmus isifin fazasimn doyigmasi) bag verir.
Ferromaqnit materiala xarici maqnit sahosi tosir etdikdo domenlorin nizamlanmas1 bag verir

o
I~
|
|
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va bu makroskopik I magnitlogme vektorunun yaranmasina gatirib gixarir.

Metallarda vo ferromaqnit materiallarda magqnitooptik effektlor ilk névbads Faradey v,
Kerr effektlori ilo tomsil edilir. Birinci effekt isifin maqnitlonmis maddadan kegarken polyarizasiya
mistovisinin dénmosi va bir qadar elliptikliyin yaranmasi, digor effekt iso ferromaqnit materialin
sathindon glizgil aks olunma zamam eyni hadisalorin bag vermasi ila xarakteriza olunur.

Magnitooptik va optik metodlar birlikdo ferromagnit metallarin vo orintilarin elektron
qurulugu haqqinda tam informasiya veran an perspektivli metodlardan hesab olunur. Optik silalann
magqnitlonms vektoruna perpendikulyar yayilmasi rejimlorini tomin etmoklo ferromagnit
materiallarda magnitooptik effektlari tadqiq edarak, bu materiallarin elektron qurulusunda bag veran
doyisikliklor 8yrenilir [4,7,8]. '

Faradey effektinin istifadasi. Faradey effektinin mahiyyoti xotti polyarizo edilmis isigin
polyarizasiya miistovisinin optik aktiv milthitds maqnit sahasinin tasiri ilo firlanmasindan ibaratdir,
Isigin polyarizasiya miistavisinin dénmo bucagim 6lgmaklo magnit sahesinin induksiyasin, yaxud
geviricini 6lglilon corayanin maqnit sahesinda yerlogdirildikda corayan giddatini tayin etmoak olar.

Yuxarida qeyd olundugu kimi optik slialarin magnitlonme vektoruna perpendikulyar
yayilmasi vaxti oks olunmus isiin intensivliyinin deyismosi vo xotti polyarizo olunmus igign
fazasmin doyismasi bas verir. Bunu nozors alaraq oks olunmus igifin intensivliyinin maqnit
sahasinin tosiri ilo doyismosini qeyde almaga osaslanan effekt istifado olunmasi on olverisli |
variantlardan biri hesab oluna biler. Mohz Kerr effektinin méveud variantlarindan olan: polyar, |
meridional, ekvatorial effektlordan iiglinciisii bu mosalonin bu ciir halli {igiin an slverisli variantdan !
hesab oluna biler. Belo ki, metal va orintilar optik diapazonda daha kaskin éziinii bilruza veran skin- |
effektlo bagh yilksok oksetdirmo qabiliyyatinoe malik oldugunu, bozi metallanin giizgii sothinin |
goriinon igigin 40-95%-ni, infraqirmuzi (IQ) diapazonlu optik dalgalan isa tam oks etdirdiyini
nazars alsaq bu metodun tatbiq olunmas: yeni imkanlar yaradir [6]. _-

Kerr effektinin mahiyyati ondan ibaratdir ki, elektromagqnit dalgalarin giroelektrik miihitdan
oks olunmasi zamam ekvatorial magnitlagmo polyariza olunmus isigin elektrik saha garginliyinin P
(perpendikulyar) komponentina tasir edir, onun amplituda vo fazasim tayin edir. i

Ekvatorial Kerr effekti maqnit sahasinda yerlogdirilmis obyektin (ferromaqnit niimunanin)
sothindon oks olunmug xatti polyarizo olunmug isifin intensivliyinin nisbi doyigmosi kimi tayin
olunur: !

g e

O, = —1)/1, @2.5)

Burada, I maqnit sahosi olduqda aksolunan igiimn intensivliyi, I iso maqnit sahasi olmadiqda
oksolunan igigin intensivliyidir [6,7]. :

Optik dalgalarin magnitlonma komponenti (ferromagnit materialin giizgii sathi) boyunca |
yayildif1 zamam yaranan polyarizasiya effektinin (polyarizasiya miistovisinin dénmasi) hesabimna
miigahids olunan ekvatorial Kerr effektinin Sl¢iilmasi sxemi gokil 3,a-da verilmigdir. ;

Sxemdon goriindilyli kimi bu halda 6l¢gmenin yilksok hossaslifini tomin etmak {igiin isigin -
polyarizasiyasin1 tomin etmok {iglin polyarizator qurgusu talob olunur. Ona géra da aks olunmus
isigin intensivliyinin maqgnit sahasinin tasiri ilo doyismasini qeyds almaga osaslanan tisulun segil-
moasi on alverigli sayila bilor. Nozars alsaq ki, 1Q diapazonda oks olunma 100%-2 yaxindir, iQ |
slialandiric1 vo goabuledici diodlar ssasinda qurulmus agiq kanalli optocilt va uygun 8lgma-gevirici |
sxemi yaratmaqla ferromagqnit 16vhonin, yaxud lentin sothindon oks olunan, onun magnitlonmasi
hesabina intensivliyi dayison optik IQ slianmn intensivliyine uygun olaraq moftilde axan carayam: .
dlgmok olar. Bunun tigiin Kerr effektinin istifado olunmas: an perspektivli variantlardan biri hesab
oluna bilor. Kerr effektino osaslanmug, toklif olunan &lgms mexanizmins malik olan carayan
vericisinin struktur sxemini gokil 3,b-ds verilmigs kimi gdstarmok olar [5,6,7,8].

Aparilan tohlil va todgiqatlarin naticasi olarag, qeyd etmok olar ki, tayyarolorda tatbiq -
olunan doyison coroyan generatorlarmin ¢ixig ig¢i corsyanlarinin onlarla vo yiizlorlo amper |
intervalinda doyisdiyini nozoro alaraq, méveud enenavi vericilorin: rezistiv, transformator, Xoll :
vericilorino xas olan nogsanlan aradan qaldirmagin on shamiyyatli variantlarindan biri elektrooptik |
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mnitoopﬁk effektlors asaslanan vericilorin yaradilmasidir [4,5]. Bunu nazors alaraq

toyyaralords generatorun gixi§ carayanint slgmok tigiin totbiq edilmosi miimkiin olan, fiziki osaslar
bu maqaleda atrafla baxilmis v sxematik qurulusu islonmis, Kerr effektino asaslanan Op_toelck!:ron
coroyan vericisinin yaradilmasinin daha mogsadsuygun oldugunu gstormok olar. Belo ki, son illor
corayan &lgillmasi Ugiin totbiq olunan Faradey eﬁ:ekti yall?iz nazik, goffaf maqn.lt.sg}hgslnm tosiring
hossas olan optik miihitin olmasim tolob edir, bu iso optoelektron vericinin optociltiiniin
elementlorinin ferromaqnit 16vhanin oks toroflarinda qura»sdu:l]masmx ts].al? qu-, bunun da naticasi
olaraq, maqnit hossas 18vha corayanh nagilden uzaq yerlogmis olur, vericinin hassaslif1 agag1 olur
vo bir sira konstruktiv tortibat problemlori yaramr. Lakin bu igdo toklif olunan Kerr effektina
osaslanan optoelektron verici, magnit hossas 16vhoni carayanli nagilo oldugca yaxin m?sa:fgda
quragdirmaga imkan verir. Naticado generatorlanin ¢ix1§ corayanlarina nazarat etmak iiglin istifado
olunan transformator, yaxud Xoll vericilorinin-avazina texniki-iqtisadi va konstruktiv xiisusiyyotlori
ilo farqlanen yeni v coroyan vericisinin yaradilmasi vo tatbigi tayyarolorin elektrik qida
sistemlorinds coroyan qiymatina nozarstin daha somorsli hollini hoyata kegirmok, bu sistemlorin
etibarli, doqiq va dayamiqh ig rejimlarini tamin etmak imkanini artirr.

a)
$akil .3. Ekvatorial Kerr effektinin tatbiqi sxemi
a) polyarizasiya effektinin hesabina miigahido olunan ekvatorial Kerr effektinin 6lgillmasi

sxemi: 1 —is1q manbayi; 2 -polyarizator; 3 — elektromaqnit dolag1; 4 — elektromaqnit;

5- niimuna; 6 - elliptik polyarizs olunmusg gila; 7 — geydo alma qurgusu.

b) Kerr effektine asaslanmug optoelektron carayan vericisinin struktur sxemini:
1- corayanli naqil; 2- ferromagnit 16vha (lent); 3 — agiq kanall optociit;
4-giialandiric1 diod; 5 — foto gabuledici diod; 6 — 6lgma-gevirici blok.
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OHTOSIEKTPOHHBIH JJATYHK TOKA, OCHOBAHHEBIH HA D®PEKTE
KEPPA JJ/IAA CAMOJIETHOI'O TEHEPATOPA IIEPEMEHHOI'O TOKA
A.M. Hawaes., H.A. Hckenoepos, B.C. I'yceiinos, 3.C. Mycaeg

B Oannoii pabome npoananusuposanst IKCNAyamayuoHHO-mexHUYecKue XapaKxmepucmuxy
0am4uKo8 UIMepeHus MoKa, OCHOBAHHLIX HA PANUYHLIX Qusuyeckux apgexmax u mexHuyeckue
B03MOJICHOCIU UX NPUMEHEHUs, UCCNe006aHbl 0CODEHHOCMU COSPEMEHHBIX MEmMo008 USMEDEHUs |
moKa, 8 nepeyto oyepeds 3NEeXMPOORMUYECKUX U MAZHUMOONMUYECKUX Memooos, ¥ 0amyuKos mo-
Ka co30anHblX Ha ux ocHoge. [danvl usuyeckue oCHO8bI CO30aHUA HOB020 ONMOINEKMPOHHO20 |
damuuxa, ocHoearKo20 Ha aghgpexkme Keppa, u npednosicena ezo 0606wénnas cmpykmypHas cxema. -

OPTOELECTRONIC CURRENT PROBE BASED ON MAQNITOOPTIK
KERR EFFEKT FOR AIRCRAFT ALTERNATE CURRENT GENERATOR
A.M. Pashayev., LA. Isgandarov., V.S. Huseynov, Z.S.Musayev

The optional and technical characterisctiscs of conventional current measurement transmit-
ters based on different physical effects, the facilities and technical applications of their capability
were analyzed, the features of modern current measurement methods, firstly, electrooptic and mag-
netooptic methods and transmitters formed on the basis of above mentioned methods were explored,
physical grounds of setting up new optoelectron alternating current transmitters based on Kerr
magnetooptic effect and their generalized structural scheme were studied in this work.

Heuarneie m3qanns HannonanasHoii Axajge-
MHH aBHAanANn!
A.M. Hawaes, @.J]. Kacumos,

B.I'. Kononnes, E.A. Psindun. UHTErpanbHbIe
CTPYKTYpPhLI HAHO02JICKTPOHHKH HA 0CHOBE
CBA3AHHBIX KBAHTOBLIX 00aacTeii. — Baky:
3JIM, 2009. — 244c.

G Ham anpec:
A3. 1045, r. Baxy 25-51ii kM

HammonansHas AkaeMus ABHAIHH

Ten. 497-26-00, mom. 21- 85.
E-mail hasanov@naa.edu.az

26

Elmi Macmt_!alar - . Ci_l_d 15 Ne 4

GaSb, InSb VO DOMIR QRUPU ELEMENTLORI 9SASINDA KOMPOZITLORIN NAZIK
TOBOQOLORININ ALINMASI

I.X.Mommodov’, R.N.Rahimov, D.H.Arash, A.9.Xslilova, M.I.Dliyev

Mill Aviasiya Akademiyast”
Azarbaycan Milli Elmlor Akademiyas: Fizika institutu

Ani buxarlanma idisulu ila InSb-MnSb, InSb-FeSb u GaSb-FeGa;3 evtektik
kompozitlorin 04+1.0um qalinhqli tabagalori alinmig, rentgenqrafiq tadgigatlaria
sistemin ikifazaliligr va kristall qurulusun yarandigy géstarilmisdir. Darayici elektron
mikroskopu ila mikrostruktur va EDX analizi ila torkib elementlori Gyranilarak Fe va Mn
atomlarin asasan InSb va GaSb matrisalarinda daira gaklinds barabar paylanmig metal

qatmalarda lokallagdigr  miiayyan  olunmugdur. Nazik  tabagalorin  sathinin
nanorelyefliliyi atom qiivva mikroskopu tadgiqatlars ila gostorilmigdir.
Giris i

Moalumdur ki, III-Y qrup birlosmolori evtektik torkiba uygun miqdarda damir qrupu kegid
metallar1 ilo miloyyan termik goraitds va istiqamotli kristallagmanin milayyan siiretinda kristallasma
istigamatino paralel diiziilmily iyno gokilli metal qatmalara ‘malik v anizotrop xassali evtektik
kompozit alinir. Belo kompozitlarde yanimkegirici vo metal xassalorin méveudlugu onlarin elektron
texnikasinda istifads imkanlarimi geniglondirir. Magqnit-ionlar1_ilo agqarlanaraq alinan digor az
qatiligh maqgnit materialdan forqli olaraq bu kompozitlor dayismaz torkibs va tokrar olunan
xassolors malikdirlor. Bu kompozitlor sabit quruluga vo tokrarlanan xasselors malik oldugundan
optik polyarizatorlarda, infraqurmizi sila detektorlarinda, tenzo va magnit miiqavimstlords istifads
olunurlar [1-5]. Ferromagnit metal gatmalar1 olan belo kompozitlor spini polyarlagan elektron
injektorlanin yardilmas: tigiin perspektivlidir. Evtektik kompozitlorin mikro va optoelektronikada
totbiq imkanlarin1 geniglondirmak iiglin onlarn nazik tobagolorinin alinmas1 va todgiqi vacib

sayilir.

Ovvalki iglorimizde InSb vo GaSb osasinda evtektik kompozitlorin mikrostrukturu va fiziki
xassolori 6yronilmiy, kinetik parametrlordo miisahids olunmusg anizotropluga aydinliq gatirilmigdir
[6, 7]. Indiki igdo inSb-MnSb, InSb-FeSb vo GaSb-FeGay s kompozitlorin nazik tsbagolarinin
alinmas, onlarin rentgen-faza analizi, elektron mikrografiyasi va atom qiivve mikroskopunda sathin
relyefi todgiq olunaraq tabaqolorin mitkammolliyi aragdirilmigdr.

Eksperimentin aparilmas:

InSb-FeSb, InSb-MnSb vo GaSb-FeGa,; evtektik kompozitlorin nazik tabaqolori iki
morhslodo alinmigdir. Birinci morholads InSb-FeSb, InSb-MnSb vo GaSb-FeGa;; evtektik
kompozitlor alinaraq Bricmen sobasinda 1mm/dagiqo siirati ilo yenidan kristallagdinlmigdir, Ikinci
marhalads evtektik kompozitlor ilyiidiilorak ovuntu halina salinmig, 300 pm ve 100 pm-lik xalbir-
don kegirilorsk 100+300 um &l¢iils donaciklar vakuum buxarlandirica qurgudaka xiisusi qabda [8]
yerlogdirilmigdir. Volframdan hazirlanmig buxarlandiric1 kiivets 200 A corayan verilorsk 3000 K
temperaturadok qizdinilir. Danaciklor 5-10° Torr. vakuumda bir-bir maili novea ilo buxarlandirict
kiivets 6tiiriiliir. 10 mq/san siiratilo kilvetin iizorino diison donaciklor ani buxarlanir va 12 sm
yuxarida yerlagdirilmis optik siige {izarins ¢okiir. Tobaga althqgla birgs 520 K temperaturadok qizir
V3 Vo bir nego daqiqe homin temperaturda saxlanildiqdan sonra biixarlandiricidan axan caroyan
todricon azaldilaraq kesilir. fki saatdan sonra toboqe kameradan ¢ixarilir. Alinan tabagalarin
qalinli1 0.4+1.0 pm tortibindadir. ; '

Tobagolerin  bircinsliliyini vo mitkkommolliyini yoxlamaq {iglin “Advance 8D”

tlometrindo rentgen-faza (CuK—gilalanmasi), FEI Quanta FEG mikroskopunda mikrostruktur
an?hz} aparilmig, “EDS system - Oxford Inca X-act” spektrometrinda element tarkibi milayyan
edilmigdir. NC-AFM mikroskopunda sathin relyefi va profilogram1 alinmusdir.
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Naticalarin milzaldfasi

1-ci gokildo InSb-FeSb, InSb-MnSb va GaSb-FeGa; ; evtektik kompozitlorin ovuntusunun va |
nazik tobagalorinin difraktoqramu verilmigdir. Spektrdon gorilndityil kimi ham hacmi kristal, hom ds
nazik tobaqo ikifazal struktura malikdir. Spektrlordo milgahids olunan intensiv xatlor InSb vo GaSb
birlogmolorine uygundur (sokildo onlarin hor birinin Miiller indekslori gdstorilmigdir). Ulduzla |
isarolonmis zoif xattlor uygun olaraq MnSb, FeSb va Fe;Gay birlagmolerine uygun golir [9-11]. !
Goriindiiyll kimi nazik tobagolordon alinmug difraksiya spektrlori evtektik kompozitlorin |
ovuntusundan alinmug spektlors uygundur. Intensiv xottlorin iti olmasi nazik tabaqada yitksok ;

daracads kristall strukturun yarandifini gostorir.

Nazik tebagolorin FEI Quanta FEG mikroskopundan alinmis goriintiilori 2-ci gokilds :j

verilmigdir. Mikrografiyadan goriintir ki, qatmalar 7+50 pum 8lgiido dairalor goklindo formalagir.
Boyiik Sl¢lido formalagan qatmalarin say: kigik qatmalarin saymna nisbaton gox azdur. -

“EDS system-Oxford Inca X-act” spektrometrinde InSb-MnSb, InSb-FeSb va
GaSb-FeGa, 3 kompozitlorin nazik tabagalori iiglin miloyysn edilmis element tarkibin noticalori 3-cii
sokildo verilmisdir. Gorlindiiyil kimi Fe vo Mn atomlan asasen qatmalarda toplanir va diametr
boyunca onlarin miqdan 5-15% arasinda dayisir. InSb-FeSb kompozitin nazik tabagalarindan forqli
olaraq InSb-MnSb va GaSb-FeGa;; kompozitlorinds fazalararas: zonada Mn va Fe atomlan
miigahids olunur. Bu InSb-FeSb kompozitinds demirin miqdarinin azhig1 ilo slagadar ola biler.

NC-AFM atom qilvvat mikroskopunda nazik tabaqalorin sath relyefi aragdirilmig, onlarin 3D
(a) vo 2D miqyash tosviri va profilogrami (b) 5-ci gokildo verilmigdir. Profilogramlardan gériindilyti
kimi, nanofraqmentlarin 6lgiilori InSb-MnSb figiin 10+50 nm, InSb-FeSb ii¢lin 30+80 nm va -
GaSb-FeGa, 3 il¢iin 30+45 nm tartibindo doyisir.
Beloliklo, InSb-MnSb, InSb-FeSb vo GaSb-FeGa;3 kompozitlorin nazik tsbagalarinin
mikrostruktur, element torkibi vo rentgen-faza analizlori ilo onlarn strukturunun hacmi kristallarla
identik oldugu gostorilmigdir. '
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[IO/IYIEHHE TOHKHX IVIEHOK KOMITO3HTOB HA OCHOBE GaSb, InSb H SJIE-

MEHTOB I'PYIIITEI 2KEJIE3A
H.X. Mameoos, P.H. Pazumos, JI.I'. Apacasr, A.A. Xanunoea, M.H. Anues

MemodoM «M2HOBEHHO020 UCHAPEHUR) NORYYEHbl MOHKUE NIEHKU NOMYNPOBOOHUKOBbIX 36-
mexmuyeckux komnosumoe InSb-MnSb, InSb-FeSb u GaSb-FeGa;; momyunoti 0.4+1.0 pm.
PenmzenozpaguieckuMu Uccnedo8anusimMu ycmanoeneHa 0gyxgasHocms cucmemst u ee Kpucman-
nuyHocmo. H3yuenueM MUuKpoCmpyKmypel CKAGHUDYIOUUM S1€KMPORHEIM MUKPOCKOROM U onpede-
nenuem 3nemenmnozo cocmasa EDX-ananusom ycmanoenero, umo amomet Fe u Mn noxanusupy-
J0mCA, 8 OCHOBHOM, 8 MEMAIIUYECKUX KPY2006Pa3HbIX 6KNIOYEHUAY, PAGHOMEPHO PACNPEJENEHHbIX 6
sampuye InSb u GaSbh. Memodom amomHo - cunoeoii MUKpocKonuu nokasana HaHopenbe@Hocms
1OBEPXHOCYU MOKKUX NIEHOK. R Ny
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PREPARATION THIN FILMS COMPOSITES ON TEE BASE OF GaSbh, InSb
AND IRON-GROUP ELEMENTS
LEKh.Mammadov, R.N.Rahimov, D.H.Arasly, A.A.Khalilova, M.I.Aliyev

InSb-MnSbh, InSb-FeSb and GaSb-FeGa; ; composites thin films with 0.4+1.0 um thickness
have been prepared by flash evaporation method. InSb FeSb The crystallinity and double structure
of the thin films are confirmed by XRD analysis. Study the microstructure by the scanning electron
microscopy (SEM) and elemental composition by energy dispersive X-ray spectroscopy (EDX),
showed that Fe and Mn atoms are localized mainly in the circles metallic inclusions uniformly dis-
tributed in the matrix GaSb and InSb. Atomic force microscope shows that the relief of thin films
surface is nano-sized.

Raygi: prof. A.Z.Badslov
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OIIPE/IEJIEHUE KO3®®UIHEHTOB IPEIOM LRI 1 HOIJIONIEHMS B KPH.
CTAJLTAX TlInS; METOSAMHE TEPATEPIOBOY¥{ CIEKTPOCKOITAH BO BPEMEF, |
HOM OBJIACTH

A.3. Bananon', P.M. Caprapast?, T.H.Besupona', F. Garet®, J.-L. Coutaz’

Hannonansaas Axanemua Asuarmn’, baky, Azep6aiimxan
HuctutyT Pagnanuonssx IIpo6iem HAH Asep6aiixana?, Baxy, Asep6aiimran
IMEP-LAHC, UMR CNRS 5130, Universite of Savonie®, 73376 Le Bourget du Lac France

B npedcmaenennoii paome npusodsmes  pesynsmamel uccredosanuii
CHEKMPOE NPOMYCKAHUA U OMPAJICEHUS, UCNONBIYA Memodbl CHEKMPOCKONUYU 60
épemenrou obnacmu. Ocnosnasn udes cocmoum g moM, YmoOsl nonyuume oyenxy
ko3gpuyuenma npenomnenus uz CREKMPOE OMPAdICEHUR, 6 MO 6pems, KaK u undexe
npenomaenus u xoapuyuenm noznowenus maroice BBIYUCIEHb! OM  OaHHbIX
nponyckanus. B obracmu npospaunocmu o6a xo3gpuyuenma npenomnenus u
noznowjenus, onpedenennuv us cnekmpoe OMPAJICERUA U BLIYUCTEHBI NPU NOMOWU i
coomrnowenuii Kramers-Kronig. 3

BoamoxHOCTE HacTpoiiku Ha ONpE/ICIICHHYIO TeparepLoByI0 JacToTy, NEPECTPOiKH B mn- |
POKOM CIIEKTpe, HiIH HacTPOHKH Ha IIMpOKHii CIICKTP 9acToT, a Takke paboTa pu KOMHATHOH Tem- |
TICPATYPE /IENACT NIA3CPHEIE MCTO/LI FeHEPALUH CPaBHHTENEHO 3(Q(GEKTHBHEIME 1 IPOCTEIMH B pea-
Jmsaun. Kpome Toro, Bo36yxnennsie /Ia3CPHEIM MMITYIILCOM TEpAreprOBEIE BOMHEI 06MANAtOT |
O9CHB BOXHEIM CBOWCTBOM, YHHKATBHEIM IS 3TOM TPYIIEI METOZOB: TAKHE HMIIY/ILCH (TIPHBSA3A-

PCIICHHEM — NOPAIKA JUIHTEILHOCTH hemToCceKynHOTO J1a3epHOro mmmynsca. OcHOBaHHEIH Ha
3TOM CBOHCTBE METOJ TEpareproBoii TCHEpalMH U ACTEKTHPOBAHHA IOy HA3BAHHE Teparepiio-
BO# CIIEKTPOCKOIIMY BO BPEMEHHO# 0671aCTH.

B xnaccuueckoit THz CIEKTPOCKOINH BPEMEHHOTO PaspeIneHus (THz-TDS), 3anucrBaercs
BpeMeHHas (opma nanaroumei 1 npomemeii depes obpasen Boimsl. IIpu 5T0M BEmMONHSETCS UHC-
JicHHOe Dyphe npeobpa3oBaHne 06OMX CHTHAIOB, Ornomenne npomremero x TIaJIal0ieMy CHI'HA-
JIy B criekTpe npu Grictpom Dypse npeobpazosammm (FFT) naer xosgdunuent OPOITyCKaHHSA 00-
pasua. Ecim Hauano orcuera Bpemenn COXPaHACTCA MEXKAY ABYMS IPOBE/ICHHEIMH H3MEPEHHAMH,

Ka € apamIeNbHEIME CTOPOHAMH, TO KodddmuuenT TIPCIIOMIICHHA M TIOTJIOMEHHS MOXET GBITS, 10-
CTaTOTHO TOYHO, ONpE/ENeH HCIOIB3ys 06paTHOe Dypse npeobpasosanwe [1]. Dror METOJ OCHO-
BaH Ha JMHeapH3alHu (a3l B 061aCTH HU3KHX 9acToT H, TakuM obpasom, 3HaHue a3kl B Gomee
HH3KOH 9acTOTe HEO6XOMMMO, TTOOEr ONpPEACTHTE NapaMeTpsl 06pasna Ha APYTHX 9acTOTax.

B marepuanax, TIOKa3pIBAIONMX OONACTH CHIBHOTO MOIJIOMEHHs, NepEeaHHELl CHTHAI B
npenenax 3Toi obmact Moxer GEITE Gonee cnabsmv, 9eM mym. B atom cinydae, koapduuuent
HpOITyCKaHUA II0YTH HOMb B MOAYIE, a €ro (aza oxa3siBaeTcs HemsBecTHOIL. O6sraHo0e pemenne
3TOH NMPOBIEMEI COCTOMT B TOM, 9TOGBI BEITIOMHUTE TEParepOBEIC H3IMEPEHHA BO BPEMEHHOM obna-
¢t (THz-TDS) Ha orpaxenue [3]. Omuaxo, HegocTaToK TexHMKH OTpakeHHs cnabas TOYHOCTE H3-
33 TPYAHOCTH IOIy9EHHs XOPOIIEro KOHTPONEHOIO CHTHAA. Hist nonyuenns onoproro curnama
HCIOIIB3YETCA METALTHIECKOE 3€PKAI0, PACIIONOKEHHOE B TI0MIOMKEHHMH obpasna, ueii kosddumuent
OTpaXEHHA, KaK Ipeauonaraercs, cocrasmser 100%. Ho AQKE MaNCHbKaA OMMOKa B MOIOXKEHHH
3€pkana, HapHMEpP, HECKOMBKO MHKDOHOB, JATEKHX OT (haxTHIECKOrO mONOXEHHS obpasna, npu-
BOIMT K NPaMaTHYECKHM OMMOKAM, IJIaBHBIM obpasom ortHOCTmMErOCH K K03 bunmenTy npemom-
neHus obpasia. : : '

30

""-—#E_npcnc'ramlenﬂoﬁ paboTe MPHBOAATCA Pe3yNLTAaTHl HCCIENOBAHMIT COEKTPOB HPOMYCK

Cild 15 N\ 4

ekt 3

Elmi Mocmualor

aXeHHS, HCIONE3YA METOMBI CIIEKTPOCKOIMH BO BPEMEHHOM ob6nacTn. OCHOBHAS Mes cocTo-
H O'IPTOM 'trr;ﬁbl TONYIHTH OIEHKY KO3((HIOHEHTa NPEIOMICHHS U3 CHEKTPOB OTPAXKEHHS, B TO
HT B TOM,

: g KaK, ¥ KO3 (HIIMEHTE! MPETOMICHUS U NOIVIOMEHHA TAKXKE BEMHCISIOTCS W3 JAHHBIX PO~
BPEN

xaHHA. BEMMCICHAA IPH NOMONTH cooTHomennH Kramers-Kronig nossonsor onpenensars ko-
g ej-n'm OpEeNOMIICHAA W HOIIONMICHHA M3 H3MEPEHHH CIIEKTPOB Hpomyckauusa. B o6mactu
afplbmmom oba xoa(pHIMenHTa TPENIOMICHHA ¥ OIVOMEHHS, ONpeeCHHEl U3 CHEKTPOB OT-
ng;:::!::m M BEIMHCIICHE! IPH IOMOIK cooTHOmeHM Kramers-Kronig. ITomyuennsie pesymsTaTar
iﬂﬂ KpPHCT/LIOB TlIn82 H JUIA KPHCTAILIOB TlInS2 nerupoBaHHEIX Co MPHBOAATCA HAa PHCYHKaX E
# 2. OcOGEHHOCTE 3TOT0 METO/I2 COCTOHT B TOM, YTO 3/1€Ch HCIIONB3YETCs IPEUMYIIECTBA BEICOKOIA
TOTHOCTH M3MEPEHUH CIIEKTPOB NPOITYCKaHHsA, B TO BPEMA' KaK HeJloCTaomas HCII]JBp;IBHOC’I’Btha-
381, B 00J1aCTH CHJIBHOTO IOTJIOMEHHA, GepeTcs 13 H3MepeHui CHEKTPOB oTpaxenns. Takum o6pa-
30M, MBI IIOJydaeM B 061acTax npoapaqngpm LEHHYIO Hmpggz\_gaumg_p ko3t buIHenTe npenoMIe-
HHa ¢ 60nBImONH TOYHOCTEIO B HU3KMM myMoM. Kpome Toro, BEruCIeHHs MOTyT GHITE YJIydIIeHEl,
SKCTPANOIHPYS NHKH MOTIOMEHAA HCONB3Ys $ynkmmu 'aycca wm Jlopenna.
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THs ZAMAN HOLL SPEKTOROSKOPIYASI METODU IL® TiInS; KRISTALLARINDA
SINMA V3 UDULMA SBMSALLARININ MUBYYSONLOSDIRILMOSI
AZ, Badalov,_, R.M. Sardarly, T.N.Vazirova, F.Garet, J.-L.Coutaz

Taqdim olunan maqalads THs zaman hall spektoroskopiyas: metodunun istifadasi il> burax-
ma va udulma spektorlarinin tadgigat naticalori gostarilmisdir. Osas ideaya aks olunma spektoru
vasitasila sinma amsalimin alinmasindan ibaratdir, eyni zamanda sinma va udulma amsallar:
hamginin buraxma naticaloring asasan hesablanmgdir. Saffafliq oblastinda sinma va udulma smsals
oks olunma spektoru vasitasil milayyanlasdirilmis va Kramer-Kroning alaqasinin kémayi ilo hesa-
blanmgdyr.

DETERMINATION OF THE INDEX OF REFRACTION AND ABSORPTION COEFFI-
CIENT BY THZ TIME-DOMAIN SPECTROSCOPY OF TlInS; CRYSTALS
A.Z. Badalov, R.M. Sardarly, T.N. Vazirova, F. Garet, J.-L. Coutaz

. In the present paper we studies the results of transmission and reflection spectra by using
lime domain spectroscopy. The basic idea is to get an estimate of the refractive index of the reflec-
lance spectra, whereas, as the index of refraction and the absorption coefficient is also calculated
on the data transmission. In the area of transparency of both the refractive index and absorption
determined from the reflectance spectra and calculated using the relations Kramers-Kronig.
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KPATEPHM TEKYYECTH TPEXCJIOHHOM KOMIIO3UTHOM OBOJIOYKH,
CPEJTHHH CJIOM KOTOPOM APMHPOBAH BOJIOKHAMMA
M.X. Hnbsicos*, A.A. Jixaranrapos**

Hammonamsnas Axanemus Asnanuu, HactuTyr MaTeMaTHKH 1 Mexarmuxi
HAH Asep6aiimpxana, Baxy, Asep6aiipxan*
Asepbaiipranckuii Texamaeckuii Yrusepeuter, Baky, AsepGaiimxan**

Onpedensiomes Kpumepuu mexysecmu mpexcnotinsix KoMnosumusLx 06onoyex
u nnacmus, cpedruil cnoui (Mampuya) Komopoil apMupoean MOHKUMY G0NOKHAMY, a
sHewnue cnou (noxpuimus) 00HopoOHs: u usomponnst. Ilpednonazaemes, ymo mame-
puansl Mampuyvl, G0NOKOH U NOKpuImulli AGNAIOMCA udeansvHo-niacmudeckumu 6e3
YnpouHenus, npuYem ux ceoticmea pasnuyHsl NPU PACMANCEHUU U CHCAMUY, G BONOKHA
U NOKpelmuu HACMONLKO MOHKUE, YMO UX NONEPEYHLIMU DAMEPAMU MOJICHO NpeHe-
6peus. Konmaxm medicdy nokpeimusmu u mampuyeii, a maxoice Medcoy mampuyedl u
601I0KOK cyumaemca udeanvhol. Cuumas, 4mo eHympu KoHcmpykyuti obpasyiomcs
HelimpansHele noéepxHocmu, ckopocmu degopmayuti Komopsie eo3pacmaiom NuHelHo
OMHOCUMENLHO PACCMOSHUA OM IMUX ROBEPXHOCME, 8b16€0€HbI BbIPAJICEHUA 2UNEPNO-
6epXHOCTIEL MeKyYecmuy 8 MEPMUHAX USZUBAIOUUX MOMEHMOE U MEMBPAHHBIX CU.

Knioueswie cnosa: eonoxuucmuiii Komnosum, mpexcnotinsle obonoyku u naa-
CMuHbl, noKpeimue, Hecywas cnocobrocme, ycnoeue mekyvecmu, uszub, npedensHas
Hazpyska.

1. Beenenne. KOHCTPYKIMHY, H3rOTOBICHHEIE M3 KOMIIO3HTHEIX MaTepHaloB, NIUPOKO IpH-
MCHAIOTCA B PasIMHBIX 00/1aCTAX TEXHUKH M CTpOUTENbCTBa [1-4]: B aBHacTpocHuH: 1 PaKeTocTpo-
CHUH, B Kopablle- ¥ MAIMHOCTPOGHHH, B CTPOMTENCTBE, OPH IOKPHITHA OOTBIIHX 'CIIOPTHBHEIX
apeH, MpH NOCTPOCHHA 00BEMHACTEIX IHCTEPH, B MOPCKOH He(TAHON MPOMBIILICHHOCTH, B CTAIHO-
HapHHIX He(TANEIX IUIaT(OPMAX W BEPTONETHHIX IUIOMA/KAX, B TPyOONPOBOAHO# TPAHCIIOPTHPOB-
Ke, B MeauIuHe 1 1p. IIpA sKCILTyaTanum 3THX KOHCTPYKIHI B YCIOBHAX MHTCHCHBHO MEHSIONMMX-
CA TCIUIOBBIX H CHIIOBEIX BO3/JICHCTBHIL H B arpeCCHBHEIX CPE/ax, B TOM YHC/IE B 3arpA3HEHHOMN aT-
Moctepe i B BoAe, MX NOKPHIBAIOT GoJee CTOMKAMY CITOSAMH, KOTOpHIE BIIHAIOT H Ha MEXaHHIECKHE
CBOHCTBAa KOMIO3HTa B 1enoM. Onpexencane HecymeH cnocoOHOCTH KOMIIO3MTHHIX 000I04YeR H
TUIaCTHH OTHOCHTCA K YHCITy BAXHBIX M CIIOXKHEHIIMX 33719 MEXaHHKH Je)OPMEPYEMOro TBEPAOro
Tena. IIpy pemenny 3t 3a7a7 0cofoe MECTO 3aHMMAET TEOPHA MPEAEIBHOTO paBHOBECHSH, B KO-
TOpPO¥H HE0OXOAMMO, TIPEXJE BCEro, OIPEJCTUTE YCIOBHA IIACTHYECKOrO TCIEHUA MHOTOCIOMHEIX,
dPMUPOBAHHEIX BOIOKHAMH KOMIIO3HTHBIX Marepranos. ITosromy paspabotka ycnosuit TexygecT
TPEXCIOHHEIX KOMIIO3UTHHIX 000N09eK M NNACTHH, IEHTPANTLHEIN COM KOTOpOif apMHpOBaH BO-
JIOKHAMH, SBJIACTCA aKTYaIbHOH 3aaueif MEXaHHKH,

YpasHeHue TeopuH IUIacTHH H o6onogex dhopMymapyoTes B 0606meHHEIX HaNpPOXEHHUAX — H3rH-
barommx MOMEHTOB ¥ IEpEPESHIBAIOMHX CHJI, TIO3TOMY YCIOBHE TeKy4ecTH Ienecoobpasno gop-
MYJIHPOBATh TakoKe B 0000MEHHBIX HanpUKeHHAX. BRBOX ypaBHenuii rumepnopepXxHoCTH TeKy4de-
CTH B 0000IEHHEIX HANPSDKEHAAX ABIICTCA CIOKHOMN 3a/aueif X OCBEIICHB B HEMHOTOIHCIIEHHEX
uccnenopanuax [5-11].B pabore [7] paccmoTpero npenensHoe paBHOBecHe 060109eK BpaleHus U3
BOJIOKHHCTOTO KOMIIO3HTA, MATEPHAIE MATPHIEI H BOJIOKOH KOTOPOI'O ABIMIOTCH HIEATBHO KeCT-
KOILTaCTHIECKHMH. Pa3iiIHEle BONPOCH MOCTPOSHNSA IIOBEPXHOCTEH TEKYIECTH | HX anmpoKcHMa-
1um obcyxnatorcs B paGotax [8-12]. B [10] nmpexnaraercs MeTox TIOCTPOEHHS MIOBEPXHOCTH TEKY-
HECTH ABOAKONCPHONHIECKOrO OfHOHANPARICHHOrO KOMIIO3HIIHOH- HOTO MaTepHania ¢ OCpeJHEHH-
eM nanpsoxenuit. B pabore [11] o6cyxpaercs annpoxcumanus mosepxHocTeit TEKY4eCTH IJiA IIH-
JIMH/IpAIECKUX 0007109€eK. PasnmvHsIe BONPOCH MOCTPOEHHsS MOBEPXHOCTE TeKy4decTH obcyxnaa-

rorcs B paborax [9-12]. B nammoii paGote, HCMOMB3yA METOMHKY PaGoTH [7], mocTpoens: Tounmle H
YROOHEIE 21 IPUMEHEHHS YCTOBHA IUIACTHIECKOTO TeYeHHS TPEXCIOMHEIX 0600YeK M IUIACTHH, ;
LEHTPATLHEIH CIIOH KOTOPOH apMAPOBAH TOHKHAMH BOJNOKHAMH. MAaTepHansl BCeX KOMIIOHEHTOB |
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KOMIIO3HTa CIHTAFOTCSA HACATBHO XECTKOIUIACTHYECKMMH € Pasiing HEIMU MPeJebHEIMA YCHIHAMH
[IpH PACTSUKEHHH 1 CXATHH.

2. IlocTaHOBKA 331240, By/eM HCIIONB30BaTh HICATH3HPOBAHHEIE TEOMETPHIECKHE U (BH-
3pgecKHe MOJIENH, MO3BOJITIONIHE MONYIHTs B aHATATHYECCKOM BHAE NPEEIOB TEKYIECTH KOMIO-
3HTa, COOTBETCTBYIOIIHX BCEM IIECTH PeXMMaM CTOPOH IUECTHYrONbHHKA TeKydectH (Puc. 1), gepes
NpeAeNE! TEKYIECTH BOJIOKOH, MATPHIIE! H MOKPEITHIi H HX T€OMETPHYCCKHE XapaKTepHCTHKH, Can-

TacM, ITO MaTPHUIIa H30TPONHAS, HMECT PA3IHIHEIC IPE/EIE TEKYIEeCTH IPH CKaTHH O'() M pacTs-
KXeHHH ko'o, rae 0<k<1, u ynomnersopser o606menHOMY YCIOBHIO Texydectd Tpecka-Cen-
BenaHa H CBA3aHHBEIM C HMM 3aKOHOM Te4yeHH:A. MarTpHIa apMHpyeTCs HACATHHO MIACTHYECKHMH
'romm BOJNOKHAMH C IpeiebHBIMA YCUIHAME Ha euEnny amans Sq; n Sy, = 4.5y, (0<p, <1
) IpH PACTSOKEHUH H CATHH COOTBETCTBEHHO (Puc.2); i=l 2 OPTOrOHAIBHEIC HAIIPaBIIE-
HHS, COBNAJAIONKE C OCAMH IVIABHBIX H3TMGAIONMX MOMEHTOB. 3.uccf"ﬂ:5'0)} =F'oy,8,=Foy,a

Oy W O - IIPefieIbl TEKydeCTH /UL BONIOKOH IPH PACTKEHHH M CXaTHH. BoloKHa yKiTasmaoTes

B YCTHIPEX COAX, B KOXK/OM HANpPaBICHHH B JIBYX CIOAX, He CHMMETPHIHBIX OTHOCHTENLHO Cpe-
AWHHOH NMOBEPXHOCTH, NPHYEM IONEPEYHEIMA Pa3MEPaMH BOJIOKOH npene6peraeM. Kakmsnt croit
COCTOHT H3 O/THOT'O CEMEeHCTBa BOOKOH, JIeXalUX Ha JIMHAAX INIABHEIX HANPSDKEHUH H MX KOJHTe-

CTBA PAa3NH9HEI B KAXKJOM HaNPaBICHHH. PaccTOMHUS MEX/y STHMH CIIOSMH H CPEHHHOM noBepx-
' " ' " RN | i -
HOCTH 0603HaIMM Yepes dl, d, H 23 dz . 3aece dl H dz MOKA3EIBAIOT PACCTOSHHUA BEPXHHUX

" n . . a
CJIOCB, a dl H dz HIDKHHX cioeB. PaccTosaue MEXIY CPEAHHHOHN H HEHTPaNLHOH IIOBEPXHOCTA-

MH 0003HaTHM qepes h s CIHMTaEM, 9TO OHO IIOCTOAHHO H CIpaBeUIMB 3aKOH IUIOCKHX CedeHHH.

oo gn 1,
Bemrmmm dy,d,,d,,d, u h canraem monoxmremsHEBIMEY. IToxpEITHSA ABNAIOTCA HOCTATOYHO
TOHKHMH CTOSIMH (TOMIMHA & Takoe, 910 &5/ H << 1), MaTepua, KOTOPEIH O/fHOPOJHEIH H30TPON-

. " w“ +
HEIM HICANBHO ILTACTHYECKHM C NpPEACIIBHEIMH YCHITHAMH Ha IMONOCY €QHHHUTHOH JUIHHEI Qg H

9% =VQ§ (0 Sv< I) TP PacT:KEHHHM M CKATHH COOTBETCTBEHHO, 3aeck ) =00, a 0, u Vo,

TIPEACIBI TEKYIECTH U MaTepHana MOKPRITHA OPH PACTDKCHHA M CHKATHM. IIpockans3sBanue HA
TPaHHIE BOJIOKOH M MATPHIIB], & TAKXKE MATPHIIEI H OKPEITHIA OTCYTCTBYET. YHCIIO BOIOKOH B Ka-
AIOM CI0€ 10CTaTO4HO BENUKO, TaK YTO MaTephal 0GOJIOIKA MOKHO PacCMATPHBATh Kak peryap-
HO-01HOpoHOH. TomuuHy o6onouxy o6osraunm gepes H , nasano KoopAMHAT mOMECTHM B cpe-
AHHHOH NOBEPXHOCTH M OCh 7 HANpaBHM BHH3.

s a.
A 2
B ' 4
7
- kco_... !;!
! ” 4
> ’;I
FGI 2 -//,
1 47
— O, — 7
0 T T7ITT7 7747,
B e, :f
B xRy ROy
D E T I 7T I 7777777
I

Prc. 1. OBo6menmsre YCIIOBHSA

Tekysectu Tpecka- Cex - Benana Puc.2.9nemeHT 0601049KH, apMUPOBHEIIL BOIOKHa-

MH B 9ETEIPEX Pa3IHYHEIX IUIOCKOCTAX B JABYX Op-
TOrOHANILHEIX HANPABICHHAX
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Bynem mpemmonarars, 9To B IIpeJieIbHOM COCTOAHHM 000NIOYKH, OABEPKEHHOH ACHCTR

n3rubaronieit Harpy3kH, BHyTpH o6pasyeTca HeHTpaibHasd IOBEPXHOCTh, KOTOpas CIYXKHT IUIOCK.;
CTBIO pa3phiBa HanpsxeHuit (PHc.3). Omopsl, H3o0paxkeHHBIe Ha PAC.3 JAlOT BEPXHHE 3HAYCHuy
H3rubaronux MOMEHTOB, KOTOPEIH MOXKET BEIEPKATh KOHCTPYKIHA.
®2<0
o (4] i
o> 0,%50 KOs
-é —./_J15°1 ' -Uo et - Sos
“‘ .
. .
i R LI Y
2‘1 -0, Sot 1_ .
- LG e
g z |
a) b)
q ?)'-1}0 7’2:1'(0 G :
"'/""45“* [ 502 %T E
! ] i
s d'I ad dz
d;' P~ | Al I h
-.-l 51'.\'I_*'ui&)2 l
i
1 O, Qv
z z

<)
3. YciaoBns TeKy9ecTn Aas apMHpoBaHHOIl 000109KA. PaccMOTpuM 35eMeHT 0607109KH |

IIO,[[BCPJKGHHHﬁ MEHCTBHIO IMIABHEIX H3THOAIOMHX MOMEHTOB M 1H M 2H MCMﬁpaHKBD[ CHJI N, 1 K

N, . CxopocTn nedopmanmii BHONE TOMIMHE 060M0TKH TPE/CTABNSIOTCA B BUJIC
&=k(z-h), &=#k(z-h),

rfle z PaccTosHHe OT cpequHHON moBepxHocTH (Puc.3,a,6,c), K| u K, CKOPOCTH IJIABHEIX KPHBH3-

HEI, O4YeBHHO, 9TO OTHOMIEHHE cKopocTel Aedopmanuu & / €, MOCTOAHHO BJOJE HOPMAJH K Cpe-

AUHHOH noBepxHocTH. [To3TOMY pacnpeze/ieHHe HanpsOKEHWH M0 06eMM CTOpOHAM HEHTpalnbHOM
NOBEPXHOCTH JIETKO MoxxeT OwrTh onpemeneno (Puc.3). Beenem cnepyromme Ge3pasmepHEIe Beld-
YHHEL ,

ko _N, aM, ,_4d I T

y M= ,m=—-—,d=—,s= ah_ 3 =
H "' oH ' oH' ' H " oH 7 %on

H, HCTIONB3YA PHC. 3, BRIYHCIHM H3rHOalomue MOMEHTE H MeMOpaHHEIE CHIIBI, COOTBETCTBYIOLIHE

h: l.=1,2

pexumam AB, DE, AF,CD, BC u EF. IIpeanonaras, 9ro BEKTOp CKOPOCTH Ae(opMamnu HOpMAIEH |
K KPHBOH TEKy4eCTH, HMEeM CIEAYIONIHEe COOTBETCTBHSA IUIACTHYECKHX PEKHMOB BHINE W HHDKE |

HEHTPaIbHOH NOBEPXHOCTH.
a) Pexcaver AF u CD. 3necs K #0,&, =0 u pacnpenenenne manpsoxenuii o Tonmpuxe 060109KH
yKa3aHo Ha pHC. 3, IPHYEM POCT CAMEIX BEPXHHX H CAMBIX HIKHHX BEKTOPOB HA PHCYHKE OTPAXa-
1ot BiusEHe noxperraii. Ecma K; >0, To pacnpenenenne nanpskenyi H yCHTHI 110 CEYEHHIO HMEET
BHJ, IIPHBE/CHHEIH Ha PUC. 32, HCIONB3Ys KOTOPOH, HAXOMM

k-1
n =T+(1_i’1)3o1+(1_")% ~(1+k)h
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o T 1, v
m, =2k(-2——h) +2[E+h) +4s,, (d1 —h+ pd, +;ulh)-&-z1gr‘J [E—h+5+vh) ¢))
/3 iepBOro ypaBHEHHSA ONpe/ieNieM h:
n 1k-1 1-p4 1-v
= o - +
T AT TP AR Ty Rl
Hcxmodas h U3 BEIpaxeHua M, , uMeeM
my = Coy + €f1501 = €21581 + €390 — €445 — C5150190 )
TJie 3716Ch ¥ iajiee HCIOMB3YIoTCA obo3HaueHHA
2 2 Y ” o 1=ml=k _2(1—;.11)2
Cot=m(k+ni)n cii =4 di'l'ﬂidt’l"z—m ’ =TTk
1+ vk 2(1 —v)? 4(1-p)(1—-v) :
= A S G i=12 3
=41 & 1+k ' 1+k — . 3)

To106HEM e 06pa3oM, HCTIONB3Ys pni:. 3 6, B caysae K; <0, momysaem

k-1
=L -0

N g . ; 1 v
m, =2k(5——h) +2(E+h) +4s,, (a’;—-h+,ula'2 ﬂ-&h)_i-iqg[z—h+5+vh)

Ilepsoe paBeHCTBO coBmajaer ¢ (1), moaToMy, aHATOTHIHO (2), MOIYIHM

My = —Coy — C13S01 + €21581 — CaGo + €492 + C5150190 (4)
e
= ' w o L=l 1~k
cii= 4 (di+ i + =5 5)

6) Pexumer AB u DE. AnanorugasiM o6pa3oM, B cirydae K, >0, momyaaem:
my = Coz + Ci2S02 — C22552 + €390 — €445 — C5250240 ®

aBcnygae K, <0, umeem:
” 2 2
My = —Cpz — C12502 + €22502 — €390 + C4qp + C5250290 (6)

Kax supHo n3 dopmyn (3), Bee BemmanuEl ¢jy monoxwurensHeL V3 dopmyn (2), (4)-(6) cre-
AYeT, 9TO ClaraeMEI€e; JTHHEHHEIE OTHOCHTEILHO BEIMIHH Soi H (o BXOJAT B 5TH (GopMyns! ¢ mo-
TOXHTENBHEIMA KO3()(HIAEHTAMA H YBENWYMBAIOT, 3 KBANPATHl M IPOM3BEACHHS ITHX BEIHIHH
YMEHBIIAIOT Npe/ie/bHEIe 3HaYeHNA H3rnbaronmx MoMeaToB, OTMETHM, 9TO, KaK ciexyer u3 ¢op-
Myn (3), cnaraemsie BTOpOro IHOpPAAKAa OTHOCHTENHHO BEHIHH Soi M (o OTPAXKAOT BIIHAHHA
CBOHCTB pazmrans NpeaenbHbIX YCUIHH BOJIOKOH H MOKPHITHIH IPH PacTAXKCHUH H CXXAaTHH Ha npe-
ACNbHBIE 3HAYeHHs M3rHOAIONIMX MOMEHTOB KOMIIO3MTa. YCIOBHA My = ¥ = 1 OTpakaloT paBeH-
CTBa NpenenbHEIX YCHIMH, KaK BOJIOKOH, TAK M NOKPHITHH NPH PacTHOKEHHH H cXXaTHH. IIpu aTOM
k03 dumuenTsr Cjj C/IaraeMEIX BTOPOrO MOPS/IKA OTHOCHTELHO BENHTHH Soj H qo B opmynax (2),
(4)-(6) obpamatorcs B HOML H, eCTECTBEHHO, npeaeibHEIe 3Ha4eHHA H3rHOaronmMx MOMEHTOB KOM-
TI03KTa yBemMYHBalOTCA. .

B) Pexxinvr BC u EF. Tipexmonoxmy, ato K >0 u K, <0; pacipenenenue manpsxenit mo Tox-

e 06omoukn nokasano Ha puc. 3B. IIpe/ieNsl TEKY9ECTH MATPHIMH BBIIIE H HIDKE HEHTPAILHOMN
TI0BepXHOCTH He M3BECTHEI, NO3TOMY IIPEABAPUTENLHO ONpEAeNieM 3aBHCHMOCTH MEX/Iy Hamps-

o 1 1
ACHHAMH O, u O,, cooTBercTByIomHe pexuMy BC ¥ Haxonsmmecs B PasHBIX CTOPOHAX OT

m
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HeHTpAILHON IIOBEPXHOCTH M HANPSKCHHAMH TEKydeCTH O) H 0,, COOTBETCTBYIONIHE PEXHMYy
EF, ¢ npenenamu TeKydectd 0y H ko,. Jina aroro B mwiockocTH 00, HANWIIEM YPaBHEHHS JIH-

it BC u EF:
~ko,=ko, (EF)

J" a-
L=k (—2 + 1)
4]} (o))

Toraa nepepe3sBAIOMME CHIIE H M3rHAIONHEe MOMEHTEI HMEIOT BU/L: ZUIA PEXHMA BC

”1{%‘ J(i h]+k[aa+1)(5—h)+sm(l H)+4q,(1-v),
,,z=£[%+h)+£%[%—h)+sm(1—;:2)+q0(1—v), Y
na=2[~f£’,:— J(-;:+h)2—2k[%i+l](%— ]2-43,,1[4'+pld (1- )] -4g [ ~(1-v)h ]

: ¥ oetfy Y . 1+v
mz=%?&+hj - :: (E_hJ +dsp, [y + pd; +(1- ) ] +4g, T+(1-v)h ;

o, —ko,=ka, (BC);

W3 3THX paBeHCTB ONpe/ieIAeM:
a4y o3

2=y,

M3 nepBEIX BYX ypaBHeHMIt cHcTeMl (7) onpezesnieM

o,k ( +h)_l[kN N_l_z_’.‘.—(uk)h],

o, k-1
. -1
% *-—h) [ -&+1 +(1+k h}
o, K —1[ Uk (1+k)
rae N,=n, _(l_ﬂi)sﬁ: (1-v)qy, i=12. Yuursisas 5Ti 3Ha9CHNS B MOCIEHAX ABYX hopmymax
(6), HaxomaM
m =~a,+hh, m=a,+bph, ®)
e 2
__,_Zk 1+ k k " '
a = 1 —kzNz an 1 _k:NI + 1+k +4501(d1 +ﬂ1d1) + Zqo(l +'U)
2k 1+k o k o :
@y =7z~ T + oy + 45ea(d2 F hedz) + 200(1+9)

b, =2[”& + S (1|_ﬂ1)+q0 (l_'v)"'I'_’f_k]’ i=1,2,

Wckmouas h u3 cucteMs! (8), momydaeM ycrosue TeKydecTd, o6obmatomee pexum BC

bym, —bm, =-ab, ~ab;. ©)
Teneps pacCMOTPHM CiIydan K<0ux> 0, xotopsiii cooTBercTBYeT pexumy EF . Mmeem:

A

38 .

n, =£".;_(l..h)+5;(%+h]+s02'(1—p2)+q0(1--V), (10) !
o,
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o=p 2 1 o 1 2
=2 2ot 5] {1 09) 4l i """]*“%[ -0}
20,(1 .Y 205(1 ,Y . . 1+v
i, = G: [E_h) —T:[E-f-h) —4sm[d2+;.zzd2+(l—;¢,)h]—4qo[7+(1—v)h:|-
W3 nepBHIX ABYX ypaBHeHHi cHeTeMsl (10) onpenentem

o__k [_,_;,]-I[E_._N _u-—(1+k)h:|

o, 1-Kk° k
ﬁ- £ (1+h)-l[N ~kN, +—+(1+k)h
o, 1-k

VuuTEIBaA 3TH 3HAYCHUS B IOCIEIHNAX JABYX cbgpufnax (9), maxomum s

A
-

m =a,~bh, m=-a,~bh, (11)
rae
2k 1+K* k ;
=y N, T N, ++1+k +4sm(dl' +,uldl.)+2qo(l.+v), _
2k 1+&* k .
a,= l—kz M - l—kz N2 +l+k +4SOZ (d2"+/éd‘z-)+2qo (1-|-_y_)ﬁ
Hckmoqasn h u3 cucrems! (11), momydaem ycioBre TekydecTd, obobmaromee pexum EF
bym —bm, =ab, +ab. (12)

Taxum 06pazom, B IPOCTPAHCTBE M3rHOAIONIMX MOMEHTOB H IIEPEPE3RIBAOIIMX CHII YCIIOBHE
TEKYHJECTH JUIA apMHPOBaHHOH 000/I09KH ONpe/ieNaeTcs MeCThI0 HeMHEHHEIMHE YPaBHCHASIMH TH-
neprnosepxHocTei TekyqectH (2), (4)-(6), (9) u (12). Ot dopMynsr OTyIeHN aHATHTHYECKH H OT-
PaXAIOT 3aBHCHMOCTH THIIEPIIOBEPXHOCTCH TEKYYECTH KOMIIO3HTA depe3 FeOMETPHICCKHE H PU3H-
YECKHE XapaKTEPHCTHKH €TO KOMIOHCHTOB M MX JIOKAIBHEIX HoBeaeHui. Ilomydennsie hopMyIsl
TIO3BOJIAIOT ONMHCATH BIHAHHA 0COOCHHOCTEH Pa3THIHEIX KOMOHHAIMI reOMeTPHIECKUX H GH3nge-
CKHX XapaKTePHCTHK OTJCIBLHBIX KOMHOHEHTOB Ha 00Iee MoBeieHHEe KOMIIO3UTA B LIEJIOM.

4. Yactable cirydan. a) PacCMOTPHM yCIOBHME TEKYYECTH JUIA LHIHHPHYECKOH 060109KH.
Ipexnonoxxmm, aro rnasne Hanpasnenns 1 1 2 COBIANAIOT C OCEBHIM H OKDY)KHBIM HAIPABICHH-

avu, Tlpu stom K, =0 u wsruGarommuit MoMenT M, MoxeT GEITH HCKIIOUEH H3 YCIOBHA TEKyde-
cru. Ecnut ocesas cuna otcyrersyer, To 7 = 0 u ycnosne Texyuectn Moxer GbITh IpeaCTABIEHO B
BHJE :
my = +(coy + ciiS01 — €215%1 + €3G0 — €493 — C51501) (13)
ny =k +2s0; +2q9 (nz >0); np =—(1+ 2u;50; + 2vqg) (n, <0)

The xoapdmments c; onpexensmorcs no dopmynam (3) ¢ yaerom ng =0. Jiia caydas

d d =d, dopmyms (13) ocTaoTcH B CHIIE ¢ YIeTOM CJIeAYIOMIero H3IMEHEHHA ONHOr0 U3 Koa(-
‘PHI{Hem-oa (13).

1 1-k
Citi =4 [(1 + ﬂ;)d[ + __ﬂ'i__.

2 1+k
B wacriocts, mpu 44 = 4 =1 nomymam:

1+vk 2(1-v)’ [ k+2sy+2g,, m>0;
1+ 1+k |° 27 |=(1+2s,+2vg,), n,<0,

m, =il:12kk +8s,,d, +4q,
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H €CIIH Sm=sgz=0,'l‘0

’ 2k
=+4| —+4
™ [1+k

J[OTO/HHATEEHO eIl CINTATh V =1, T0

1+vf,c_2(1--1.f)2 | k+2q, n, >0;
©Il+k 14k "7 -(1+2vg,), m <O.

_ k+2q,, n,>0;
2 = —(1+2g,), mn,<0.

=0, 10

Ecnmu 1 4

2k [k m>0
2 = -1, n,<0.

6) B cryqae 1 =M, = 0 ycnosue TexydecTH NOMydaeTCA HEMOCPEACTBEHHO u3 (2), (4)-(6), xoTopsie

MO3KEeM 3aMHUcaTh B BHIC:
Jins cropor AB m AF mECTHYrONbHAKA HMECM:

+ + 2 2
m, =my, = Cy+CyiSo; —C2iS0; T €390 ~Cad0 ~ CsiSoio>
ans cropor CD u DE
- = - 2 2 :
m; ==y = "(co +€50 —CoSo T 690 ~ €0 ~ cs:sm‘i'n)s i=1,2
3nech My, W Mp; - NPEEILHBIC 3HATCHUL IOIOKHTENBHEIX ¥ OTPHIATEIBHEIX H3THOAIONIX MO-
menToB. [ina cropos BC n EF nmeeM

am-m=-0a~a,,  om=m=0a"+a,
(14)
COOTBETCTBCHHO, I'IC
_(1-K)[su (1) + 0 (1-v) ] +
(15)
T (1K) [sa (1- 1)+, (1- ")]+k
k
—FE T_k[sul(l ﬂ])"‘%(l V):|+ kz[sm(l 1”1) 802(1 ‘u’)]-'_
sy, (d) + p4d, )+24,(1+v),
k 1-k
afﬁ*ﬁ Soz(l ﬂz)"’%(l V)]_ k2|:501(1 ”1)-302(1 ,uz)]+

+4s,, (d'2 +;zzd2)+2qo (1+v),
ay =a +4sy (1"ﬂ1)(d; _dl.)s

OrmermM, 910 npu kK —>1 uMeeM @ —>1, HO B IPaBBIX TACTAX dopmyn (14) Bemrausst G; ¥ G,

a, =azl+4502(1—/12)(d;_d;)-

cxnansBaoTces. [1o3TOMy TPETEH cllaracMele B MpaBHIX YacTAX BEIHIHH a, u G,, KOTOpPEIC umeioT :

ocobeHHOCTH BHJIA (1—k’) , B3aHMHO COKpAIaIOTCsA H ocobennoctr B dopmyn (14) u (15) npﬂ

k —1 cuumaroTcs.
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E/iH IOTONHATENEHO CanTaTh ) d dl, d = d dz, TO HOJTYTHM:

2k 2(1-p) 14vk _ 2(1 —v) ,_4(1- )(1—v)
—14 1 d 2 22
Bt S"‘[( +h) +2(1 k)} ik BT T Ty B

+k
2k _2(1-p)’ 1+vk 2(1 - 5 ( )( v)
=+—=4 1 d 52 ool -

So1d0 5

bm, ~bm, = @b, +&,b)

i (5
- [ O k
=1 kz[""'“(l #)*+a(1- "')]_ : kz[sm(l-m)+qo({.—")]+m+
+4syd, (14 ) +29, (1-v)s ' gl
A k‘[s‘" )+ (1- "’)]* kz[sm(l ﬂz)+qo(1 V)]*Tf_f

+45,d, (1+ 1) +2g, (1+v),
i, Bt 4 =z[so, (1) (-1-v)+_.1__";i},__ i=1,2
B ciyqae Sy =Sg =50 =y = Hs dl = dz =d 3TH coOTHOIIEHNA elle YIPOMAIoTCs

2(1-p)
1+k

2k I-p |-
=m,= =+——+4s,|(1 d
m | m, =xm, 3 0[( +4) +2(1+k)]+

1+w!r_2(1—v)2 L A(1-p)(1-v)
Wk 1ok BT ak W
_aa]3=E k
m —m, —ﬂ{a—k[sn (1-4)+4, (1—v)]+m+4so (1+p)d +24, (1+v)}
Ipu g =1 mveem:

2
st

t4q,

2k 1+vk 2(1-;:)2
=m, =+m, =+| —+8s,d | L4 -
R (1+k °] q°[1+k 1+k Go

[ 2 1-k )
mom =] (1) 21550,
Ecmu 3pecs monoxurs v =1, 10
ok 2k
=m, =+m, =+| —+8s,d +4 R
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B pa6oTe MOCTPOEHE! THIEPIOBEPXHOCTH TEKYICCTH JUIA TPEXCIOHHEIX apMHPOBAHHEIX BO-
IOKHAMH KOMIIO3HTHEIX o6onodex  miacTuH. Ilpeamonaraetces, 1o B npouecce fedhoOpMHPOBAHHAL
BHYTpH 000JI04KH (I1acTHHBI) BO3HMKaeT HeTpanbHAs IOBEPXHOCTE, IpH TEPEXO/e KOTOPOi
HanpsUKeHUA MpeTepneBaloT CKadox. HaiineHsl aHATATHYECKHE BRIPAXKCHAA NOBEPXHOCTEH TEKy4e-
CTH B 32BHCHMOCTH OT H3rH0aiomux MOMCHTOB K MeMOPAHHBIX YCHJIHH, KOTOPHIC BHO 3aBUCAT OT
TIpe/ieNioB TEKyIEeCTH BCEX MaTepHAIOB H reoMeTpHIECKHX IApAMETPOB PacroyoeHHA BOIIOKOH X
TOKPEITHH., PacCMOTPEHE! 9aCTHEIC BH/IBI KOMIIO3UTOB H IIONYdeHH COOTBETCTBYIONHC CPABHH-
TEJIGHO MPOCTHIE BRIPAXKEHUA YCIOBHiH TEKY4ECTH.
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ORTA LAYI LIFLORL® MOHKOML ONDIRILMIS UCLAYLI KOMPOZIT ORTUYUN
AXMA KRITERIYALARI '
M.X. flyasov, A.9. Cahangirov

Orta lay: nazik liflarla mohkamlandirilmis siclayh kompozit értilyiin axma kriteriyalari tayin
edilir. Xarici laylar bircins va izotropdur. Biltiin laylarin materiallarinin ideal-plastik oldugu v?
méhkomlanan olmadigi va onlarin dartilma va sxilmaya miigavimatlarinin forqli oldugu forz edilir.
Liflar va értiiklar o qadar incadirlar ki, onlarin en kasik olgiilari nazara alinmur. Biitiin materiallarin
sorhadlarinds tam kontakt sartlori odanir. Ortiiyiin daxilinda neytral sath yarandig1 vo deformsiyd

siiratlorinin bu sathdan masafaya gora xatti dayisdiklari qabul olunur. Magalad> ayici momentlar V2
kasici gitvvalorla ifads edilmis plastik axma hipersathlorinin dimumi tonliklori vo onlarin xiisust.

hallar: tapilmigdir.

. L — e — T
THE YIELD CRYTERIES OF TRELAYER COMPOSITE SHELL WITH
FIBER-REINFORCED MIDDLE LAYER
M.H. Ilyasov, A.A. Jangirov

The plastic yield conditions for fiber-reinforced three layered composite shells and plates
are derived in the current paper. The central layer (matrix) satisfies the modified Tresca yield con-
ditions with different yield limits in tension and compression. The matrix is reinforced with four
layers of fibers on both sides of the middle surface, each layer of which consists of one family and
follows the lines of principal stress directions. The outside thin layers (covers) are isotropic and
homogeneous. The materials of fibers and covers are also perfectly plastic with different yield limits
in tension and compression. Assume that there is a neutral surface within the shell or plate and
strain rates increase linearly with the distance from this surface. The yield hyper surfaces have
been constructed in terms of bending moments and membrane forces.

. 4
Keywords: three layered, ﬁber-reinﬁ)rced composite,—-bending,’};lastic yield conditions, neu-
tral surface, shells, plates, hyper surfaces, limit load
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EFFECT OF IRRADIATION ON ELECTRICAL CONDUCTION :
AND CRYSTALLIZATION IN GE;xSIx FILMS

R.S. Madatov*® and U.F. Faradjova®, H. Mehdevi®

®) Institute of Radiation Problems, National Academy of Sciences of Azerbaijan, F. Agaev 9, Baku,
AZ-1143, Republic of Azerbaijan :
b National Aviation Academy of Azerbaijan, Baku .

emails: mahdavil 382@yahoo.com, msrahim@mail.ru

Influence of thermal annealing and effect of gamma irradiation on electrical
conduction in Ge,..Six (0 < x < 15) films were studied. The films were deposited from
molecular beams in ultrahigh vacuum. The influence of thermal annealing and the effect
of gamma irradiation were investigated by the X-ray diffraction analysis and the elec-
tric conductivity method. It was found that the thermal annealing of amorphous Ge 1xSix
films increases their resistivity due to fractional crystallization in the films. The irradia-
tion of the samples by an electron beam with an energy of 1.26 MeV and a dose of 10"
em increases the crystallization temperature from 460 up to 560 K (with an increase of
the Si content in Ge).
Keywords: germanium-silicon alloys, epitaxial film, electrophysical properties, heterostruc-
ture

1. INTRODUCTION

Silicon-based materials are of great interest because of wide use in solar power system and
of great progress in silicon technology. The photodetectors based on Si/Ge quantum wells with a
photosensitivity in the 6-20 pm range are alternative to the photodetectors based on the A2B6 com-
pounds [1-3]. Ge and Si have unlimited mutual solubility in the liquid and solid states, and this
agrees well with the nature of these elements. They are similar in chemical properties. They have
similar atomic radii and occupy adjacent places in the electrochemical series. Ge and Si have the
diamond-type lattice. The ratio aGe/aSi=1.042, i.e. the difference of lattice parameters is less that
4.3% [4].

Authors of the phase diagram [5] noted that under normal conditions the alloy crystallization |
is nonuniform. With a decrease in temperature, the concentration of solid phase, precipitated under |
cooling, remains increased as compared with equilibrium one. The phase diagram was studied theo- |
retically and it was shown that for correlation between theoretical and experimentally observed sol- |
idus and liquidus curves, it is necessary to accept that the interaction between identical atoms (Ge- |
Ge and Si-Si) should be weaker than between Ge—Si atoms, so there is an ordering tendency in the {
solid solution. -

The results of work [6] have shown that the number of interstitial atoms in the Ge-Si solid
solution is so small that it is beyond the sensitivity threshold of X-ray analysis. According to the X-
ray data, the lattice constant of Ge-Si alloys changes linearly with the composition. The Si atoms

deform the Ge lattice and decrease its parameter.

2. MATERIALS AND METHODS

In the GeyxSix (0 < x < 15) alloy, the Ge and Si atoms are placed randomly in the diamond-
type lattice sites. Since the alloy is not a perfect crystal, there is a disturbance of lattice periodicity-
Therefore, the alloy does not have an energy band structure in a strict sense, but one can suggest
some features of energy band structure in the alloy. _ {

Electron energy spectrum consists of a large number of energy intervals with high density of
states. The alloy energy spectrum consists of a large number of energy intervals with low density of !
states: they are forbidden bands mainly. One can consider that the alloy energy spectrum consists
of a large number of bands with high density of states which have small “tails” (regions with loW

density of states) penetrating into the forbidden bands (regions with negligibly small density sz

" ﬂ

1
H
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states). Since the difference of lattice parameters in Ge and Si is leSs that é few percent, and thcll'

atoms are of the same valence, it is most likely that the “tails” in the energy spectrum of Ge;.,Si,
alloy are rather of secondary (not of primary) importance.

, Much attention was given to the investigation of electrical properties of the heavily doped
and compensated solid solution [7]. It was established that in the 300-700 K range the mobility de-
creases with temperature as T and T for the noncompensated and noncompensated samples,
respectively [7]. From these data, the ion contribution to the mobility was determined [8]. For scat-
tering by structural2 irregularity p~T°'8. For lattice-vibration scattering p,~'l*3'5, and in the 50-
100 K range p~T " [9]. In the Ge;.xSix solid solutions with the Si content up to 15%, the hole mo-
bility for lattice-vibration scattering in the 100-280 K range changes as pe~T 2%, just like in pure
Ge [7].

To perform the process of vacuum evaporation of the substance, one needs an evaporator
that can contain the evaporated substance and maintain its temperature at a level sufficient for nec-
essary vapor pressure. The deposition rate of the films can vary from values less than 1 A/s to val-
ues greater than 1000 Als. 2 — ol
The operating temperature of the evaporator can estimated from the condition that a steady-state
vapor pressure of the evaporated material (the Ge—Si solid solution) on the order of 102 mm Hg is
needed to provide a rate of the film deposition on the order of 4.5-5 nm/s. Tungsten was used as a
material for the evaporator (its temperature was maintained at 2100-K): The evaporator in the form
of a boat 4 cm long and 1 ¢cm wide was made in the laboratory. The only problem that we experi-
enced while making the evaporator was caused by the tungsten brittleness. The ends of the electric
contacts were connected to the copper contact terminals. NSRS

The c(_mdcnsation of a molecular beam with some density (the number of atoms that reach
the substrate in a unit of time) occurs only at a temperature that does not exceed some critical tem-
perature T The critical flux density is always present, and at the specific temperature T the con-
qensauon on the given substrate begins [11]. There is an idea that the migration of the adsorbed par-
ticles on the substrate surface is isotropic process. This idea is true for amorphous substrates, but it
should be revised for the case of condensation on a crystalline substrate, ’
Nucl_eation of vacuum condensates on a neutral (particularly, amorphous) substrate can occur ac-
cordn-lg to two main mechanisms: vapor—crystal [V—C]; that is, direct condensation from the vapor
state into .the- crystalline state occurs; and vapor-liquid [V— (L—C)]; that is, the vapor transforms
l[lll,ti g]c liquid. Then the liquid can remain in the overcooled amorphous state or can crystallize

The critical temperature was found experimentally to be Te=2/3Ty, (T, is the melting tem-
perature of the condensed material in its bulk form). Below this temperature, the mechanism V—C
tﬁk?s place. Qver this temperature, the mechanism V—L occurs. The T, values can vary in certain
lttvmlts depending on the properties of the condensate and substrate materials, the binding energy be-
n;ff-;;hel:;,t tl‘;e t;:ndensatlon rate, and other conditiol.ls of the condensation process. Some authors
Voo Igfch aii iy t;l:e:cclond c];'ttllcal tl:eimperature exists: Tenp 21/?3Tm. Over this tempe_rature, the
ol B place. Below this temperature, the mechanism V—L occurs. This assump-
e B various ex_penmcntal da!:a for a la{ge number.of condensed metals as well as some
dence.that ano- 1:11cr:lscoplc ax}d X-ray investigations and mlcroh?rdness measurements give evi-
nd Vst occm ervTh AT, exists where heterogencpus cor.ldex_lsa.tlon by b9th mechanisms (V—C
o T ixrs t e T¢; and AT, values can vary in certain limits dependm_g.on the condensation
VoL me(.:haniow- emperature range of condensanpn (T < Ty), the deposm_on according to the
ok o, sm sometimes leads to the forma.ltmn of metastable crystalline and amorphous

g zs (V—=L—C or V>L—A, where A is an z_imorphous phase) that completely or partly
more s.table phases at long storage or heating [13].

the it:vxl]‘]en an “actn:e” §ingle-crystal substrate is used, there are strong bonds with the substrate,

- ®Pltaxial or autoepitaxial growth of monocrystalline layers takes place, the condensation mech-

anism V[, i .
Too) widons. 1s suppressed, and the temperature range where the mechanism V—C occurs (Ten —
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The condensation mechanisms considered refer to the initial stage only. At the following
stages, the nuclei of the liquid phase are not stable, and the transition into the crystalline phase
(L—C) occurs. However, the preceding mechanism V—L leaves its imprint in the form of defects
of the crystalline structure in the condensate. This has an effect on the structure-sensitive properties,
and has been used for indirect detection of the V—L mechanism at Terp~1/3Tr in bulk condensates.
In modern semiconductor engineering, thermal stability of electrophysical properties is a problem
of great importance. At the present time, the influence of temperature on the electrophysical proper-
ties of Ge and Si has been studied rather well, and it has been established that these two elements
exhibit thermal instability when they contain oxygen. The point is that oxygen reveals both the neu-
tral and the electrically active character in Ge and Si, and considerably changes their electrophysical
properties with temperature [14]. Film condensates of the Ge;.xSix solid solutions are especially
sensitive to oxidation during both the evaporation and the annealing.

3. RESULTS AND DISCUSSION

Figure 1 shows the temperature dependence of the hole mobility in the GexSijx (0 <x < 15)
crystals. As one can see from Figure 1, in crystals of the Ge;.xSix solid solutions with Si content up
to 15%, for lattice-vibration scattering in the 100-280 K range, the hole mobility changes as
pe~T "%, just like in pure Ge [10]. |

A number of peculiarities associated with the behavior of conduction were found during the
thermal treatment of the deposited GegsSip.1s films. The films of the Geg g5Sip.15 solid solutions are
quite resistant to thermal annealing. The condensates prepared at 7, = 490 K (Figure 2) were of a
quasi-amorphous type. In the 350450 K temperature range, they exhibit a semiconductor behavior
of conduction with thermal activation energy of 0.052¢V. This value was determined from the slope
of the 1g ¢ = {1/T) dependence (Figure 3) plotted according to the experimental values. In the tem-
perature ranges of 450-500 K and 500-680 K, the semiconductor behavior of conduction remains,
but the activation energy slightly increases and makes 0.096eV. In these temperature ranges, three
intervals (350-420 K, 510-540 K, and 590620 K) with more sharp change in the electrical con-
duction are observed. They can be associated with crystallization processes in the condensates (Fig.
4). : ,

As one can see from the 1g o =f{1/T) dependence (Figure 3), starting from 600 K the electri-
cal conduction increases dramatically with temperature, which is caused by intrinsic conductivity. .
The curves 1 and 2 differ in the temperature of transition to intrinsic conductivity. At these tempera-
tures, the activation energies are 0.22 and 0.26 V. For the curves 1 and 2, the curve piece from |
360 to 600 K corresponds to the activation energies 0.054 and 0.022 eV.
The crystallization kinetics and thermal stability were studied via heating the amorphous |

film directly in the column of UEMV-100K electron microscope using the PRON-2 attachment :

(Figure 5). The thermal stability of the amorphous state was determined via the appearance of the :'
most intensive diffraction reflections of the crystalline phase against the background of the diffuse
maxima of the amorphous phase. The thermal stability of the amorphous state was studied in the
films deposited on the substrates at room temperature and at 490 K. ;

As an example, Figure 5 shows the successive stages of the structure transformations in the |
amorphous films. The amorphous Geos5Sio.15 films in initial state are not in the equilibrium, but
they relax to a metastable state. When the temperature increases, the annealing of defects, changes
in the free volume and in the topological short-range order occur. The composition order does not
change in this process. :

The amorphous films have a stored heat that released during the crystallization of the amor-:
phous phase. In this process, the properties of the film change irreversibly. For practical application:
of the Ge,.x Six (x=0.15) amorphous films, it is important to know the crystallization mechanism mi-
croscopically. Such studies enable one to draw a conclusion about a possible widening of the tem-;
perature range where the amorphous films can be effectively used. The controlled crystallizatioﬂi
can be used for making superdispersed structures. ' e
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Th'e am-orphous Geo.s5Si0.15 films crystallize at the temperature of 565 K. The rate of conﬁn-‘
uous hea.tmg d}rectly in the electron microscope column is 10 K/min. Initiation of the crystallization
process 1S registered .by the appearance of the most intensive diffraction lines [(111), (220), and
(311)] of the cry.stallme phase of the solid solution in the electron-diffraction patterns against the
backgr?und of dli?fuse haloes. The growth of the crystalline phase occurs in a dendrite shape with
formation of mult;ple bifurcations in the amorphous phase. When the temperature increases by 15—
20 K, the _crystalllzations terminate with the formation of a continuous polycrystalline film of the
solid solution.

The crystallization temperature of Ge;.x Six amorphous films is only 15 K
the films of amorphous Ge. This fact gives evidence thaqt’the same crystalljilzation izitlfrant?sﬁ El(;?é-’zf
sionles§ one) occurs in both cases. That is, the Si addition to Ge does not lead to a substantial in-
crease in the thermal stability of the amorphous state.’It is known that the thermal stability of the
amoq:hous §tate can be considerably increased by doping with an impurity that does not form solid
solutlon:s with tl'{c host material, or has significantly different atomic radius. Hence, one should ex-
pect an increase in thermal stability of amorphous films of the GeogsSio.15 system in the composition
region where a decomposition of the solid solution occurs. In this case, the mechanism of the dif-
fuse stranﬁcatx_on ::Jf the amorphous material with the temperature rise will be a determining factor
for.the crystallization process. This will considerably retard the crystallization processes and lead to
an increase in thermal stability of the amorphous state. |

_ An additional crystallization at continuous heating at the rate of 25 K/min was performed to
E:lanfy the crystallization mechanism. The solution crystallization-temperature.is virtually the same
in the_case 9f the coqtinuous heating with rates of 10 and 25 K/min; this proves the diffusionless
!Jchawor c_Jf interatomic restructuring in the Geyg gsSip,1s amorphous films, as well as indicates that the
interatomic flxstnbution in the amorphous films is highly homogeneous.

The irradiation of the samples by an electron beam can be performed using a defocused or
focused spot (projective or objective mode of operation) at an accelerating voltage of 35 kV. The
attachment allows using replaceable cutting diaphragms to vary the dimensions of the irradiatt;d ar-
;i\;;(; tl‘nt;aesum thlc refli;tivci}ty og thtz Osamples in the process of irradiation, and to control the tempera-

samples. The Ge;.xSix (0 < x < 15) samples were irradi i
1.5 l:\on;s']1 (the area of irradiated surface was 5>)<2 mrg). Gl ,mdlawd B
1e temperature dependence of the electrical conduction in the i
the elecmf:al conduction decreases and the slope of the R=AT) line incre(:sz;szlaf::? iﬂ:ﬁ:,l:iz:s&?ﬂil;f
';?unﬁ); dth'ls suggfzsts that the therma:l activation energy increases. The phenomenon is most pro-
. cezom the hzgh—temperature.regon. Such a behavior of the electrical conduction in the Ge;.
;le: tg: ﬂ.15) amorphous ﬁlms md'xcates that the mobility gapbroadens. Evidently, the action of
o, n u;:}eads to the rapid fractional f:lystallizaﬁon and to the capture of oxygen atoms,
iy t:;ta lished thg; th? rate of formaiizon of radiation-induced defects increases with the Si con-
i df: é:-type G’I?];JSFC thin ﬁlm.s. (Figure 7), a:'.ld the dose necessary to produce the # to p con-
bieane eases, The higher thq silicon content in the G?l.x Six samples irradiated with the same
iy o ds:ti ot}; eltectrons,'the higher ﬂ!e hole concentration after conversion of the conductivity
e mechanio ;amed d ring the experiments concerning the action of accelerated electron fluxes
plest dagoree ::ha properties of the_ Gejx Six cryste.xls can .b_e explained if we suppose that the sim-
in the crystal structure induced by the irradiation are vacancy-type lattice defects [15].

4. CONCLUSION

e
m——

g;ege_%:.o lid solution is an inhomogeneous material, and it can be considered as a two-phase
. ma.xim mt::irfac-e betwc?n the ;Jhases is a source of strong elastic strains and is characterized by
mode to e:nll _ e;lﬁnty o‘f t.ixslocanons: Taking .m.to accpunt these considerations, we proposed a
of the sojiq Isﬁoi;m' e rad.lapo.n effects in G_el.x Six 1_nvolvmlg the concept of structure inhomogeneity
regions act utions consisting of the regions enriched with Si or Ge. The interface between these
Cts as an effective drain for interstitial atoms formed owing to the irradiation. The intensive

adsorpt; :
TPtion and the accumulation of free vacancies in bulk define the peculiarities of the radiation
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the point defects formed in Ge,.x Six interact with structural defects and form complexes that act as
recombination centers and decrease the concentration of charge carriers. This results in changes in
the mechanical and electrical characteristics of the irradiated samples. :

-3
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Fig. 1. Temperature dependence of hole
mobility in Ge;.,Six (0 < x < 15) crystals:
(1) 0 at.%, (2) 5 at.%, (3) 10 at.%, (4) 10
at.%, (5) 15%

Fig. 2. Temperature dependence of resistance
of the Gey_.Si, (x=0.15) films; »=100nm
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Fig. 4. Micrographs and electron-diffraction patterns

Fig. 3. Dependence of conductance versus
of the Ge,_.Si, (x=0.15) films: »=100nm,x3500.75,K:

temperature in the Ge;,Six (x=0.15) films
at thermocycling
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processes in Gey.x Six solid solutions and devices on their basis. According to the proposed mode],

(a) 490, (b) 530Fig. 4. Micrographs and electron-diffraction!
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Fig. 6. Dependence of resistivity of the Ge.,Sis
(x=0.15) solid solution versus temperature: (/) before
. irradiation, (2) after irradiation

Fig. 5. Crystallization kinetics of the Ge;_,Si,
(x=0.15) solid solution
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Fig. 7. Dependence of the rate of generation of defects versus the irradiation dose for various Si contents
in n-Ge,_Si; solid solution: (1) x=0, (2) x=0.05, (3) x=0.10, (4) x=0.15
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RADIASIYANIN GE;.xSIx TOBOQOLORININ ELEKTRIK KECIRICILIYINO VO
KRISTALLASMASINA TOSIRI
R.S. Madatov, U.F. Faracova, H. Mehdevi

Termal domlamanin va qamma gilasimn Gej.x Six tabagalirinin elektrik kegiriciliyina tasiri
yronilmisdir. Tabagolar molekulyar ¢okdiirma disulu ilo yiiksak vakumda hopdurulmugdur. Termal
damlamanin va gamma giialarin tasiri difraksiya analizi va elektrik kegiricilik metodlari il tadqigi
edilmisdir. Miiayyon edilmigdir ki, amorf Gey.. Six tabagalirinin miigavimati termal damlanma
zamani yaranan nizamsiz oblastlarin yaranmas: naticasinda artir. 1.26MeV enerjili elektronlarla
10" em™ dozaya qador giialanmis niimiimnoalords kristallasma temperaturu 460 —don 560 K gadar

artir.

BIIHSAHHE PAQUAIJAH HA KPUCTATUTH3AIIHH H SJEKTPOIIPOBOJHOCTH
IUVTEHOK GE;.xSIx
P.C. Madamos, Y.A.@apadacoasa, H. Mezdesu

H3yueno 6030eiicmeue mepMuyeckozo Omoicuza U 2amMma usny4enus Ha nieHk Gejx Siz-
ITnenku nonyuenst npu 6bICOKOM BaAKYYMe MemoOOM MONEKYNAPHO20 ocadicOenus. Bnuanue mepmu-
YeCcKo20 OMIICU2A U 2AMMA USTYYEHUA UCCNe006aHsl  NO Mmemody Ougpaxyuonnozo ananusa U
anexmponpogodHocmy. Onpedenero, ¥mo Cconpomusnesue nieHok Ge;.x Siy npu eo3oeticmeui

3 E

MepMUNecKozo0 omoicuza YEenuuueaemcs 6 pesynomame B03HUKHOBEHUA nef;aenosecnmx obnac-
meii. B obpasyax, o6ny4eHHbIX SNeKMpoHamu sHepzue 1,26 MsB dosoii 10"cr’, memnepamypa.

xpucmannuzayuu pacmém om 460 K do 560 K.

Roaygi: dosent N.B. Mustafayev
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DATA-PROTECTION IN AVIATION SYSTEM
LM. Ismayilov, A.E. Godjaev
National Aviation Academy

Main condition of preventing information loss in aviation . j
infarfnati.on safety. Information protection strategy has to build ang ﬁzﬁg!:;;}gz?gﬁ
provide information safety. Protection of physical information is restoration process of
any data loss. Logical information protection has to be carried out parallel with physical
data protection. The time interval of the keeping data in Physical servers must be defined
in internal procedures of Aviation Companies. -

PROBLEMS »
In general, backup and recovery refersto the various strategi i i
. , : : rategies.and procedures involved
protecting your t'iatabase against data loss and reconstructing the databaseg:fter any kind o‘é‘edaz
loss. A backup is a copy of data} from your database that can be used to reconstruct that data.
Backups'can be leldec! into p.hysmal backups and logical backups.Physical backups are backups of
the ghyswal files used in storing and recoyering your database, such as datafiles, control files, and
archived redo logs.‘lﬂtlmately, every physical backup is a copy of files storing database information
to some othf:r location, whether on disk or some offline storage such as tape.
- (Ii.:g:::: haf:tllclups éonti'sm logical cllata (for example, tables or stored-procedures) exported
base with an Oracle export utility and stored in a bi file, for later re-i ing i
database using the corresponding Oracle import utility. o il e aene
Physical backups are the foundation of an i
y sound backup and recovery strategy. Logical
backups are a useful supplement to physical backups i i ) suffil
: ' ps in many circumstances but i
protecn[c}il against data loss without physical backups. : AR
ess otherwise specified, the term "backup" as used in the backu
. : and recove
ggglzm;it;m}n ffer.s a;obphlz':wal backups, and to back up part or all of your datI;base is to taklz
of physcial backup. The focus in the backup and i i
almost exclusively on physical backups. o S dﬁ_cllmentatlon RS

SOLUTIONS
I())];ac!e aI\{an-ious kiqu of backup like Physical, Logical.
archivelogyisillz " Backup is backups of physical files used in database like controlfile, datafile and
Logical Backup contain logical data, like table and
_ uf procedure, exported fr
with oracle export utility and stored in binary format. i o the database
Type o_f failures
Following are the types of failures that require recovery from the backup:
User Error .
User errors occur when, either due to an error in icati i
in ! ; . application logic or a manual misstep; data
mis):tmrs database is c.hanged or deleted incorrectly. Data loss due to user error includ?s) such
>Siep asddroppmg important tables or deleting or changing the contents of a table. While user
determ?n aelsl 4 :;'::Cfﬂl mﬁalﬁagement of privileges can prevent most user errors, your backup strategy
Mol Ffiflz:f:e y you recover the lost data when user error does cause data loss.
A media failure is the failure of a read or write of a disk file required to run the database,

dueto 5 fyosi : 1
& mediq ilfmf:::al problem with the disk such as a head crash. Any database file can be vulnerable to

—— e
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- Physical Data Protection
| Data Recovery Advisor l
| File System Data | | gracio Databases
UNIXS | | i’ [;*; [] E—‘ :
T e | EHEIE IG5 Ca (DAt
[Brotection!

I : i IFiashback Tachnnlog!as|
CRACLE ' Recovery : :
stcuresackue ||  Manager

(RMAN)
Backup options in Oracle.

Physical backups
» Cold (off-line) backup
= Full database only
= Require downtime
= Not flexible for point in time recovery
» Hot (on-line) backup
s Different types of backups: full, incremental, archive logs
= No need of database downtime
= Database can be recovered to any point in time ,based on backup retention period
Logical backups
» Logical copy of data in the database (like tables, packages)
» Can be taken either with Export/Import tools or with Data Pump (10g/11g)

1. Perform backup and recovery based on physical backups
" There are two ways to perform backup and recovery based on physical backups:
Recovery Manager (RMAN).

RMAN is as a tool (with command-line client and Enterprise Manager GUI interfaces) that
integrates with sessions running on the Oracle server to perform backup and recovery activity.
User Managed.

In user managed backup user has to make the periodic backup of all the datafiles, control
files, parameter files using operating system commands and recovery the database using SQL* Plus
recovery command.

2. Recovery Manager (RMAN) _
RMAN can back up entire database; all datafiles in a tablespace, selected datafiles, control

files and archived redo log files.

Benefits of RMAN.
RMAN is a tool that comes at no extra cost. It is available free with the Oracle Database.

Supports incremental backup strategies

Supports parallel operations (Multiple Channels for Backup and Restore)

RMAN can detect corrupted blocks

Controlfiles and spfile of database can be configured to automatically backup by RMAN
Knows what needs to be backup '

Knows what is required for the recovery

Remembers location of the backup sets

VVVVVVVY
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3. RMAN Incremental Backup
W incremental backups back up only datafile blocks that have changed since a
specified previous backup. Incremental backups can be of full databases, individual tablespaces or
datafiles. For full backups, if database is in ARCHIVELOG mode, you can make incremental
backups if the database is open; if the database is in NOARCHIVELOG mode, then you can only
make incremental backups after a consistent shutdown.
Level 0 and Level 1 Incremental Backups.
Incremental backups can be either level 0 or level 1. A level 0 incremental backup, which is the
base for subsequent incremental backups, copies all blocks containing data, backing the datafile up
into a backup set just as a full backup would.
Incremental level 1 backup can be of two types
» Differential Backup
It backs up all blocks changed after the most recent incremental backup at level 1 or 0
» Cumulative Backup -~ P

It bac}cs up all blof:ks changed after the most recent incrementai backup at level 0.
The size and the time to take backup solely depend upon the number of modified and incremental
backup level.

4. RMAN Setup B
RMAN configuration .
RMAN has been configured to support the backup and recover strategies. The backup
strategy is as follows:
» A level zero backup on Sundays
» A level one cumulative backup on the remaining days

RMAN configuration parameters.
The configuration parameters are as follows.
» Configure RMAN to backup the control file after each backup.
CONFIGURE CONTROLFILE AUTOBACKUP ON;
> Configure RMAN to write controlfile autobackups to the /backup directory.
CONFIGURE CONTROLFILE AUTOBACKUP FORMAT FOR DEVICE TYPE DISK
TO '<backup_path>/%F";
> Cor}ﬁgure RMAN to use <no of cpu> disk channels for backup, restore, recovery, and
maintenance operations.
CONFIGURE DEVICE TYPE DISK PARALLELISM <no of cpu>;
> Cogﬁgure the channel to use <no of cpu> disk channels for backup, restore, recovery, and
maintenance operations.
CONFIGURE CHANNEL 1 DEVICE TYPE DISK FORMAT ‘<path for backup>/
ora_df%t s%s_s%p'; -

RMAN backup scripts
> The level 0 backup script is as follows:
5 > BACKUP INCREMENTAL LEVEL 0 DATABASE PLUS ARCHIVELOG;
The level 1 backup script is as follows:

> BACKUP INCREMENTAL LEVEL 1 CUMULATIVE DATAB
-‘\RCHIVELOG; . ASE PLUS

EMAN restore and recovery scenarios
ase 1: Datafile recovery
- This section assumes that datafile 5 has been damaged and needs to be restored and
overed, and that the current controlfile and all other datafiles are intact. The database is open
uring the restore and recovery.
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The steps are:
» Offline the datafile that needs recovery
RMAN> SQL 'ALTER DATABASE DATAFILE 5 OFFLINE';
» Restore the datafile from backups
RMAN> RESTORE DATAFILE 5;
> Recover the datafile
RMAN> RECOVER DATAFILE 5;
» Make online recovered datafile
RMAN> SQL 'ALTER DATABASE DATAFILE 5 ONLINE';

Case 2: Tablespace recovery
This section assumes that tablespace tbs_5, containing datafiles 5, 6, and 7 has been
damaged and needs to be restored and recovered, and that the current controlfile and all other
datafiles are intact. The database is open during the restore and recovery.
The steps are:
» Offline the tablespace that needs recovery
RMAN> SQL 'ALTER TABLESPACE TBS_5 OFFLINE"
» Restore the tablespace from backups
RMAN> RESTORE TABLESPACE TBS_5;
» Recover the tablespace
RMAN>RECOVER TABLESPACE TBS_5;
» Online the recovered tablespace
RMAN>SQL 'ALTER TABLESPACE TBS_5 ONLINE';

Case 3: Disaster recovery _

This section assumes that all control files, data files and parameter files are lost. To perform
recovery in this case, the initialization parameters needs to be restored manually by editing the
default initialization parameter file available in the ORACLE_HOME path and set the parameters
according to the requirements. Then use RMAN to restore and recover the database as described
below. _ :
The commands below assume that all initialization parameter files are restored and the
complete directory structures for datafiles are recreated.

» Login to RMAN command prompt
$rman target /
» Set the DBID of the database
Set dbid <DBID of database to restore>
» Start the database in nomount mode |
RMAN> STARTUP NOMOUNT;
» Restore the control file from backup
RMAN>RESTORE CONTROLFILE FROM ‘<path_of backup>/<latest controlfile from backup>;
» Change the database from nomunt mode to mount mode
RMAN> ALTER DATABASE MOUNT;
» Restore the database
RMAN> RESTORE DATABASE;
» Recover the database
RMAN> RECOVER DATABASE;
» Open the database with resetlogs
RMAN> ALTER DATABASE OPEN RESETLOGS;
You must take a new whole database backup after resetlogs, since backups of previous incarnation
are not easily usable.
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AVIASIYA SISTEMLORIND® MOLUMATIN MUHAFIiZoST
LM. Ismayilov, A.E.Qocayev

——

Aviasiya sistemlarinds informasiya itkisi qarsisimn alinmasy fdigin ilk avval malumatin
tohliikasizliyini tamin etmak asas sartlardon biridir. Maolumatin tohlilkasizliyini tamin etmak iigiin
molumatin mithafizasi strategiyas: dogru sakilds qurulmal ve miikammoal sakilda idara olunmalidir.

Fiziki malumatin mithafizasi har hans: bir verilanlor itkisinin barpa edilmoasi strategiyasidir.
Mantiqi malumatin mithafizasi isa har zaman fiziki maolumatin miihafizasi ila paralel sekilda icra
edilmalidir.

Malumatin  miihafizasi fayillar aviasiva girkatlorinin daxili proseduruna asasan fiziki
serverlords saxlama miiddatini tayin etmoalidirlor. Bu manada maqalada aviasiya sistemlarinda
informasiyanin miixtalif nov itkilorinin miixtalif yollarla barpast masalalarina baxilir.

-

3AIIATA NH®OPMAIIAHA B ABUAITHOHHBIX CHCTEMAX
H.M. Hcmamios, A.D. I'ox:xaen

Obecneuenue bezonachocmu coobujenuil, npesicoe 6ce20, AGNAEMCA OCHOBHbIM YCNOBUEM
dna npedomepaujerus nomepu uRopmayuu 6 AsUAYUOKHBIX CUCTNEMAX.

IIna obecnevenus GezonacHocmu coobujenuil cmpamezus 3aujumsl uRGopmayuy 0onK*CHA
Gbimb NOCMPOEHA NPAGUNLHO U YNPABTAMLCA 8 COBEPUIEHHOM eude. 3awuma gusuyeckoii ungpop-
Mayuu AeNAemcs cmpamezueil 60CCMAHOGNERUS, KAKOU- 1UG0 NOMEPU OaHHBIX. _

3au;3:ma N02uecKoii uHopMayuy 6ce20a OONNCHA BbINONHAMbCA NAPANNENLHO C 3AUUMOT
pusuyeckoit ungpopmayuu. Patinet 3auumel uHGopMayuu OoNICHb! onpedenimb 6peMs XPAHEHUA 8
(usuyeckux cepeepax Ha 0CHOBE EHYMPERHUX NPOYeOyp AUAYUOHHBIX Komnanuil.

B 5moMm Hanpaenexuu 8 cmambse paccMampusalomes 60npocl 60CCMAHOBNENUA PAINUIHBIX
6ud0g nomeps UHGoOpMayuU PasNUYHBIMU NYMAMU.
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JCIIEPCHSI TU3IEKTPHYECKIX XAPAKTEPHCTIL =

H 3JEKTPOIIPOBOJHOCTHA CHHTE3WPOBAHHBIX TBEPIBIX PACTBOP
OB
TIMjEr;X; (M ~1In; Ga; X - S; Se) B PA,IIHO‘IACTOTHorﬁB JTAAIIA3OHE

A.M. Ilamaes, C.H. Mycragaesa’, 3.M. Kepnmosa”

HaumonansHas Axanemus ABHamuy

*UncTuTyT Quskku
HaunonansHoi akanemin Hayk Asepbaiilkana, Baky

e-mail: solmust@gggil._com

Memodom npamozo cunmesa us ucxoduvix anemenmos nonyyenst meepdvie pacmeopwi
HM}_,E!‘,SS;(S;) (M —-In; Ga; x = 0; 0.001 ; 0.005 u 0.01 ) U onpedenenvt 3HAYEHUS UX hapa-
Mempoe pewiemiu. B nonyuennvix meeposix pacmeopax TIM}+Er.Se,(S,) PasnuYHo20 cocmasa
usyuensl yacmomnuvie sasucumocmu delicmeumenstoii (') u MHuMos (") cocmaensiowux xom-
NIEKCHOY OuaNeKmpuyecKoii nponuyaemMocmu, manzenca yana Qusnexmpuyeckux nomeps (1g6)
U ac-nposodumocmu (0,;) 6 obnacmu  wacmom f=15 x10°~3.5 5 10’ I'y. Yemanoaneno,
Mo € UYYeHHBIX KpUCMAINAX UMeem Mecmo penakcayuonnasa duenepm g'ug” Hqueyo Bﬂl{:
AHUe codepoicanus 3pbus 6 KpUucmamax Ha ux Ousnexmpuieckue xoagppuyuenms. B obnacmu
GbICOKUX Hacmom ac-npoeoouUMocms MOHOKPUCMANTO08 .'I‘ZM.,Er,ng(SZ; NOOYUHANACH 3AKOHO-
Meprocmu g, ~ f % XapaxkmepHoi Ons NPuIdCKOB020 MeXanuma nepenoca sapada no noxanu-
3o06annvim 66nusu yposua Pepmu cocmosnuam. Oyenens napamemper noxanuzoeanHsix 8 3a-

npewjentiou sone TIM)..Er.Se;(S;) cocmoanuii, a maxowce enusnue cocmaga Kpucmannoe na smu
napamempet.

Croucro-nenoueqnsie MorokpucTauts THOa TIMX, (M -1In, Ga, X -8, Se, Te) smasrorcs
NCPCIICKTHBHEIMH MaT€pHajlaMH JUId HCMOJb30BaHUA B MOITYNIPOBOAHHUKOBOM ]]puﬁopocmoe}mn B
JacTHOCTH, Jyisi M3TOTORNCHHA (HOTOINEKTPHYECKHX Npeobpasosateneit m pemanmmp:on
[1 -10]. Jina pacomperns xnacca sTHx TOTYPOBOAHHKOB H BAPEUPOBAHMS WX (GHIMIECKIX apa-
MCTpOB Henecooﬁpaa}m NPOBCACHHC YaCTHYHOI'0 3aMEIICHHSA HHIHA ¥ rajuius APYTHMH MeTallia-
MH, B 9aCTHOCTH, PEKO3EMEILHEIMH 3JIEMEHTaMH. B03MOXHOCTE YOpaBaTE (pH3MTEC- KUMH CBOiL-
CTBaMH TIOMYNPOBOJHHKOBEIX KPHCTAUIOB ONPEETHIA HOBHIC TICPCEKTHBE! (PH3HYECKHX HCCe-
AOBaHHH H TIPAKTHYCCKOr0 NPpUMEHECHHA NOJYIIPOBOAHHKOB. B HacTogmee BpEMs aKTHBHO pas3BH-
BacTCs HANpPAB/IEHHE MO MOHCKY HOBBIX MOMYNPOBO/JHMKOBEIX MATEDHANOR Ha OCHOBE TPOMHEIX HIH
YCTBEPHEIX CIIOHCTHIX XaJIbKOICHHAHEIX CHCTEM, B “aCTHOCTH, Ha OCHOBe coepuHeHuit THna TIMX;
C Pa3IMIHEIMH MOAU(PHKANHMAMHE KPHCTALTHIECKOM CTPYKTYPHL. PasputHe MeTonos OJTyqeHHA
CJIOXHBIX TOIYIPOBOAHHKOBRIX KPHCTAJUIOB, KaK M3BECTHO, MO3BOMMIQ HEPEHTH K CHCTEMAaTHYE-
CKOMY HCCIEIOBAaHUIO H NPaKTHIECKOMY HCIIOJIb30BAHHIO TBCPOBIX pamopoB. B TBEPALIX PacTBO-
pax o6sraHO H3MeHseTCH He TONBKO MIMPHHA 3aNPEeICHHON 30HE], HO i apyrue QpyHmaMeHTalbHEIE
CBOHCTBA: 30HHas CTPYKTYpa, 3 (eKTHBHEIE ‘MACCHI, NOJBIXHOCTh HocHTeNeH TOKa i T. 1. B npo-
1eCCe JIernpoBaHis MOMYNPOBOAHHKOB (H3MIECKHE CBOHCTBA 3aBHCsT o TOT0, KAKOE TOJIOKEHHE
3aiiMeT Jlerupyromas npaMecs. B TPOHHEIX MOMYMPOBOJHHKAX BONpoC o IyTAX 3aMEIIeHHs aToMa-

MH MCTAILIOB KaTHOHHEIX IO3UIAI 10 KOHNA He m3yueH. IIpoBefennag HAMH OLICHKA PACTBOPHMO-

CTH 3p6us B pemerxe TIMX; ¢ y4eTOM H3BECTHEIX 3¢ eKTHBHEIX HopgEX PaJHyCoB aTOMOB yKa-

SEIBACT HA TO, YTO MMEET MECTO YAaCTHIHOE 3aMEMIEeHHe TALTHS (Hnm) 3p6HEM B KPUCTAILIAX, 9TO

COOTBETCTBYET yCIIOBHIO 0GPa30BaHHs TBEPABIX PACTBOPOB 3aMEINEHy s, '
Hcxons U3 3T0ro nemsio JaHHOIM paboTer sBinacs paspaborka METOJIOB CHHTE3a M BHIpa-

IHBaHHA KpHCcTa/IoB cHcTeM TlGaSe, — TIErSe,; T1GaS, — TIErS,; TlInSe, — TIErSe;; TlInS, — |

TIErS;, u3yuenne snexrpuueckux u AH3IEKTPHYCCKHX CBOMCTB II0

> TyI€HHEIX pa3baBIeHHEIX TBEP-
ABIX pacTBopoB T1Ga,.xErxSe;, T1Ga;<Ex:S;, Tlny.Er Se; u TlniEr,S, (x=0; 0.001; G.OOSPH
0.01)s [ICPEMEHHEIX ICKTPUIECKHX MOMAX PaJHOYACTOTHOTO Auanasona,

B xagecTBe HCXOMHEIX KOMIIOHEHTOB HCIIOMB30BAIH 0060 YHCTEIE
XHMHAYECKHE 3JIEMEHTHI: |
Tl (Tx 00), Ga (Ga 5N), In, S, Se (OCY 16-5) u Er (99.99%). Tsepmrie pacteopsr TIM;Ex,S; -

(Sez), rie x = 0; 0.001; 0.005 1 0.01, CHHTE3HPOBATH K3 B3ATHIX B CTEXHOMETPHHYECKHX COOTHOIIE-
L 56
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XHMHUYIECKAX DIIEMEHTOB IIyTeM HEMOCPEACTBEHHOTO HX CIUIABJICHHA B BaKyyMHPOBAHHBIX [0
10~ TTa KBapICBEIX aMITyNax. C neneio roMoreHu3anuy 00pasmoB MX OTKHTATH B Bakyyme. 3a-
pepIICHHOCTS CHHTE32 H TOMOICHHOCTS MONYHEHHBIX 06pa3noB, a TakKe MX HHAMBHAYAILHOCTH
xonrpormposami MeroiaMi JITA i POA ¢ conocTaBieHneM I0Iy4CHHBIX JAHHEIX C JHTEpPaTyp-
v, VI3 IOTy4eHHBIX 06pasnos 6sumi BEIpamieHs! MOHOKpHCTALIE! TIM1..ErxS2(Se,) ¢ nemoms3o-
sapneM MeToza Bpupxvena. M3 BHIpaIeHHEIX MOHOKPHCTAIUIOB GBUIM H3rOTOBIEHE 00pasus! s
POA. Anamis 06pasnos TIMEr:S;(Se;) mposezien Ha mopomkoBoM aBToAH(paKTOMeTpe THIIA
D8-ADVANCE B pexame 0.5° <20 <80° (Cug,- n3nmydennue; A=1.5418 A) npu 40xB u
40 MA. TTonmydennEIe peHTTeHIHpaKIMOHEkIe NaHHkIe 06paboTans! H YTOYHEHH! 10 IporpaMMaM
EVA n TOPAZ. TIpu obpaborke peHTreHOBCKMX NaHHBIX kpucramioB TIM;.ErSe; 6ruo ycra-
sosnero, 9o cTpykrypa TlGa; ErSe; umeer Mono_m-ﬁ?{xo cummerpuio, a = 10.744 A, b =
10.773 A, ¢ =15.623 A, p=100.04°, z= 16, p = 6.446 r/cv’.

Hcnoms3yeMoe KOMH4ecTBO MpumecHoro siiemenTa Er (x = 0.001;,0.005 1 0.01) mano Biu-
710 Ha 3Ha9eHHe napamerpoB pemerkd ( na TlGaSe, a=10.772 A;"b=10.771 A, ¢ = 15.636
A, B =100.6° z = 16). Jlna tepasix pacteopoB T1Ga) «Er,S; (x=0; 0,001; 0,005; 0,01) 65um
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moydeHs! CIEyIoNIHe 3HaueHMA mapameTpoB pemerkd: T1GaS; - a=10,299ﬁi ; b=10,284ﬁi,
c=15,175;]1 z=16, mp.rp P2yn; T1Gag 999Er0,0015; - a=10,3302ljl ? b‘=10,2602'& ,¢=15,1805 ji , 2=16,
np.rp. C2/c; T1Gay s95Er0,005S2 - a=10,3243ji: b=10,3051§,_@§,148?2, z=16, mp.rp. P2ip;
T1Gap 99Er0,01S2 - a=10,3413 ji , b=10,3142,°4 , ¢=15,1951 jl , z=16.

BrutH omnpepeneHs! TaKKe NapaMeTphl PEMETKH MOHOKPHCTA/LIOB TlInS; : a=3,830j1 ;
c=l4,88031, z=2, mnpoctp.rpymma P63\mmc u TBepamIX pacTBOPOB Ha HX OCHOBE: MJId
TlIng 599Er0,001S; - a=3,830ji, c=14,950j1; TlIng995Ero005S2 - a=4,0252, c=15,020:4;

0 0
“[Do,ggEl'o.mSz'- a=4,024A N c=1 5,132 A 3 z=2.

O6pasust 3 TIM.xErxSe;(S2) wis 3neKTpHYecKuX u3MepeHui GbUTH H3TOTOBJICHH B BUJC
IUIOCKHX KOHAEHCATOpOB. B KauecTBe 3NeKTpo/ioB GELTa HCoNB30BaHa cepebpanas nacta. J{Hamek-
TpHYeCKHEe KO3 uImeHTs! 06pasnoB H3MEPEHEl PE30HAHCHEIM METOAOM C NOMOIIBI0 KyMerpa
TESLA BM 560. JTnanason 9acToT NEPEMEHHOTO CKTPHIECKOTO TOMS COCTARIILT f=5x
10*~3.5x 10" T, B IPONECcCe ANEKTPHIECKUX H3IMEPEHNH 06pasmsl IOMEMANHCE B 9KPaHUPOBaH-
HYI0 xamepy. Bee mamepenna nposeaens npa 300 K. AMmumTyzaa npunoxeHHoro k obpasuam me-
PCMECHHOTO 3/IEKTPHYECKOrO IOJIA COOTBETCTBOBAIA OMHIECKOH 001acTH BONBTAMITEPHOH XapakTe-
PHCTHKH. TouHOCTH ONpe/e/IeHHsA Pe30HAHCHEIX 3Ha9eHHH eMKocTH K gobporHOoCcTH (Q = 1 / gd)
H3MEPHTEIEHOr0 KOHTYpa OrpaHHveHa ommOKaMy, CBA3aHHEIMH CO CTENECHBIO PaspemicHHs OTCde-
ToB mo npubopam. I'pamyrpoBka KOHAEHCATOPA HMeNA TOIHOCTD + 0.1 nx®. Bocnpounssonu-
MOCTL monoxeHHs pe3oHanca cocTaBiuIa o eMxocTy + 0.2 nk®, a no gobpornocru + 1.0-1.5 ze-
fieHus mKansl. IIpn 5ToM HanboNbIMAE OTKIOHEHHS OT CPeHHX 3HAYEHHH cocTasmsum 3 — 4% i
€" 7% m tgs.

Ha puc. 1 npencrasienst 9acTOTHBIE 3aBHCHMOCTH ACHCTBUTENBHON COCTABIAIONMIEH KOM-
IUIeKCHOH IuaneKTpHaecKoil mporunaemMoctH &' kpuctawios T1Gay.<ErSe, pasnmanoro cocrasa (X
=0; 0.001; 0.005 1 0.01). Kax cnexyer u3 sToro pucynka B kpucramwie TIGaSe; (kpusas 1) umeer
MECTo crbHas gacrotHas gucnepens €. Tak, ¢ ysemaenneMm gactors or 50 k' o 35 MI' 3Ha-
9eHKe &' ymensmanock moqTH B 5 pas. HanbGonee kpyroit cnax & HabmoAaics NpH CPaBHATENBHO
HI3KuX gacrorax (5 x 10*— 3.2 x 10° I'n). B muamazome wacrtor 3.2 x 106—3.5 x 10" I'y &
TpakTHaeckn He 3aBhcena OT 9acToTH. [To Mepe yBenmueHus coepxanns op6us B KpHCTANIAX Ya-
CToTHas mucnepcus & ocnaGepana, u ans cocrara T1GaggoEryo1Se; Habmonanacs ouens cnabas
3aBHCHMOCTE & oT wacToTHl (pHcC. 1, kpusas 4). B oTymHuHe 0T €, £” 714 BCeX COCTABOB NPOARIA-

12 oIy THMYI0 9aCTOTHYIO JMCIIEPCHIO. Y
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B uncteix xpucramiax TlGaSe, &” ¢ yBemudeHueM 9acTOTH BIUIOTH 40 35 MI'y yMeHBInanack g
15 pas, a B TBepabIx pactBopax TIGa;xErSe; (x=0; 0.001; 0.005 1 0.01) &" ymensmanacs ¢
9acTOTOM NPHMEPHO Ha OJHH MOPAIOK.

BaxHOH XapaKTepHCTHKOH MaTepHalIa ABJIACTCA YaCTOTHAA 3aBHCHMOCTD JAUIEKTPHYECKHX
I0Teph, KOTOpad OIpelelsfeTcs He TONBKO CTPYKTYpOH Marepuana, HO M HaJIHIHEM H COCTaBOM
IpHMeCeH,

100 L
1
80 '
<5 6OF )
41
"‘—*—v—r——p__
20 |- 4 -
¢—0-—9—0-—0—3—9—9-0—-00
0 1 1 1 J
10° 10° 107 10°
f, Hz

Puc. 1. YacrorHas gucnepcus AeHCTBHTENLHON COCTARIAIOMEH KOMILIEKCHO# H3IEKTPUYECKO# IPOHHMIa-
emoctH kprcTawioB TlGa,  ErSe;: x =0 (1); x=0.001 (2);
x=0.005(3) # x=0.01(4). T=300K

B muanexTpHKaX M CErHETO3NEKTPHKAX OOBIMHO MMANIEKTpHYECKHe IOTEPH BHICOKH B 06ma-
CTH METareploBEIX 9acTOT, 9TO CBA3KIBAETCA C YCTAHOBJIECHHEM JAOMEHHOMN monspu3auuu. Ha puc.2
npeicTaBleHa 9acTOTHA AHCIEPCHA TaHTeHCA YIia QUIICKTPHYECKHX MOTEPh B TBEPABIX PacTBO-
pax TIGa;.<Er;Se; pasmuumoro cocraBa. XapakrepHod ocoberHOCTEIO 3aBucHMoctH tgd(f) B
TlGaSe, sBiseTcs HamAuHe MakcuMyMma mpH gactore £= 1.6 x 10° I'n. JloGasnenne B KpHCTALIE
TiGaSe; Bcero mums 0.1% Er npuBoamio x CriaxuBaHMIO 5TOro Makcumyma (puc. 2, KpuBas
2), a Juia COCTaBa C MaKCHMAJIBHBIM cofiepxanneM 3p6us (1% Er) Boobme He Habmonanocs Hu-
Kakoif ocobeHHOCTH NpH yKa3aHHOMH dactote (pHc.2, KpuBas 3). Hanudue MakcuMyMma Ha KpHUBOM
tgd(f) cuzeTenBCTBYET O penakcanHoHHAIX noTepsax B TIGaSe,, DxcnepuMEHTANEHO ONPE/EICHHOe
BpeMsi penakcamun coctasiser T = 6.3 x 107 ¢. B tBepapix pactBopax TIGa,<ErSe; Bo Beeit
H3ydeHHOH o6nacTH yacTor Xxox 3asHcuMmocTH tg8(f) coorTBeTcTBYeT MexaHM3MY MOTEDPH Ha 3JIEK-
TponpoBogHOCTE [11].

Ilpusenennsie Ha prec. 1 B 2 pe3yNsTaTH OTPAXKalM YacCTOTHEIE 3aBHCHMOCTH JHANEKTPH-
ueckux ko3ddummenToB TBepAbX pactBopoB TlGay.xErcSe;. Ipeacrasnsio uaTEpEC MPOCIEAUTE
3aBHCHMOCTH 3THX NIapameTpoB KpHcTawioB T1Ga;,ErsSe; or KoHuenTpanuwm 3p6us B mmx. Ha
pHc. 3, ¢ 1 d IOKa3aHkI TaKHe 3aBHCHMOCTH 111 € U &".

O6e 3aBHCHMOCTH HOCTPOEHHI UIA CIydasd, KOIZa JacToTa IEPEMEHHOr0 3JIeKTPHIECcKOro
nons cocrasnsna =5 x 10° 'y (pu Gonee BEICOKMX 9acTOTaX yKa3aHHEIE 3aBHCHMOCTH ocnabeBa-

m). Kak BuzHO 13 puc. 3, ¢ 1 d HanGoree BrICOKHe 3Ha9eHNA &' H &" HabMofaMmMCh /19 MOHOKPH-
&" cymecTBeHHO

cravia TlGaSe; , a mo Mepe BO3pacTaHHsA KOHIEHTpAIMH dpOusA B HUX & H
YMEHBIIANUCE. Tak, &’ ymenemanacs B 7.4 pasza,a ¢"—B 18 pas.

H3yvena Taxxe npoBoguMocTs KpucTawioB TlGa;<ErsSe; B mepeMeHHEIX JIEKTPHYECKHX 110~
Nax (ac-MpoBOAHMOCTB). XapaKTepHOH OcOOEHHOCTHIO YKa3aHHEIX 3aBHCHMOCTEH o0, (f) KpH-
cramioB TIGa;ErSe; (x= 0.001; 0.005 u 0.01) sBnsercs To, ITO UPH CPABHHUTENEHO HH3KHX

9acToTax oge~f 0'6, a TIpH BBICOKHMX YacTOTaX O ~f 9% 3apHcuMmocTh 0, ~ of: " XapakTepHa A

MeXaHH3Ma IIPEDKKOBOH npoBoauMocTH BOIM3H yposas ®epmu [12].
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Puc. 2. YacTorHas JucnepcHs TAHTEHCA YIJIA IH3IEKTPHIECKHX HOTEPh B KPHCTALIAX
TiGa;<Er;Sex: x=0 (1); x=0.001 (2) u_x=0.0L(3)

I'pann4Has 9acTora (frp), HAYHHAA C KOTOPOif MPOBOAUMOCT M3YYEHHEIX KPHCTAIUIOB CTAHO-
BHTCS NPBDKKOBOH, JIMHEHHO CMEIanach B CTOPOHY Gonee BRICOKHX 9acTOT IO Mepe BO3PACTAHHA
KxoHNeHTpaliy 3pbus (puc. 3, b). B HenermposarHOM MoHokpucramte TIGaSe; o6nacTs wacToT,
NPH KOTOPBIX Hab/MI0/1aeTCs MPEDKKOBAA MPOBOIMMOCTS, COCTaBIIET 5 X 10*— 1.6 x 10° I'm. Dxrcme-
PHMCHTAIBHBIE BO3MOXXHOCTH HE TIO3BOJIHIH HaM ONPENEIHTS fip Mid MoHOKpHcTaia TlGaSe,
(mns TIGaSe; fp <5 x 10° 'y, T.e. MeHBIe HIDKHErO Npeena uameperwit). [Ipu £>1.6 x 10 'y
ac-mposojumoctk TlGaSe, cnabo 3asucena ot wactots. ITo Mepe pocra KoHNEHTpaIHH 5p6us B
xpuctaiax Tl1Ga;xErxSe; Hx ac-mpoBoIMMOCTE yMeHBIIANaCh BO BCEM H3YICHHOM AHANA30HE Ta-
cror. [ToctpocHnas 3aBHCUMOCTE 0, or x npu f=35 x 10* I'y mokaszana ma pHc. 3a, oTKyaa
CIE/yeT, 9T0 3HA9EHHe 0, YMEeHbINaeTcA B 18 pas o mepe pocra x ot 0 10 0.01.

120, 12
(a) (b)
- 20
5 ol
-
E 60 £
o =
% & 4
= 30
8
&)
; 0.005 01
0 5 0.010
40
L 3
(d)
0 0,006 0.010 0 0.005 0.010
X X _

Puc. 3 3aBucumocTy ac-mposomMocTH mpu £= 5 x 10* I'm (a), rpanuTHOI YaCTOTH Haualla MPEDKKOBOIL
IpoBommmocTH (b), melicTBHTEEHON M MEMMOI COCTABIIAIOMMUX KOMILIEKCHO JIMIIIEKTPHYECKOi MPOHHU-
naemocts mpu £=15x 10* Ty (c, d) or cocrasa kpucramos TIGa. Er,Se,
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Ionmy4ennzie HaMu 3aBHCHMOCTH Oy ~f 0% B T1Ga,.,ErySe;, kax 6ru10 OTMEYEHO BHILIE, Cpp,
ACTCIILCTBYIOT O NPEDKKOBOM MEXaHH3ME MEPEHOCA 3apsja IO COCTOSHHSAM, TIOKANH30BAHHEDY

OKpeCTHOCTH ypoBHA ®epmu [12]:

_ 7 2 2 5 Voh j .
o.ac(j')_age kmFa ![ID{TJ} ’ (1]

TAie e — 3apAN JNeKTPOHa; k — nocTosHuas Bomsumana; Ny — INIOTHOCTS COCTOSHMH B6MMH YPOBHg
Depmu; a = 1/~ pazmyc nokanmM3aIMK; @ — NOCTOSHHAS Craja BOJHOBOH (yHKIIHH I0OKATH30Bag.
HOTO HOCHTeJIA 3apA/a ¥~ e '; Wy, — hOHOHHAS YacTOTa.

Cormacro dopmyme (1) ac-IpoBOAMMOCTE 3aBUCHT OT 9aCTOTEI KaK i i [In(Vp,, / f)]‘ , T.€. IIpK f

<< Vph BE/THIHMHE Oy IPONOPIHOHATEHA 0%,

Hcnomesys dopmyny (1) no skcnepumenTamsHo HAW/ICHHEIM 3HAYCHUAM Oy(f) BEITHCTIY
IUIOTHOCTE COCTOSHMH Ha ypoBHe ®epMu. B Tabimine MpHBEEHE! BEMMCIIEHHEE 3HA9CHHA N
A kpueramios T1Ga,xEr:Se, . Ilpn Bermcnernsx Ny sHaqenHe vy, B3sTo passm 1012 Ty, a 59

panuyc JIOKaIH3aOuK B3ATO 3HaYeHHe a = 34 A, nomywennoe SKCTIEPUMEHTAILHO 1A MOHOKpH-
cramna GaSe [13].

Tabnuma
IlapameTpsl TOKATM30BAHHEIX COCTOSHHIL B xpucrauiax T1Ga) <ErcSe,, onpenenennsie u3 BEICOKo-
HaCTOTHBIX 3JIEKTPHIECKHX H3MEPEeHH i

NF:
Cocras kpucramia 3B "em? 7, ¢ R, A AE, 3B N, cm"
T1GaSe, 7.5 x10"® | 12x10" 240 |[5x10° 3.8 x 10'¢
TIGa,.Er.Se, 29x10"® |53x10°® 187 [25%x10% |73 x10%
x =0.001)
TIGa, Er,Se, 1.5x10"® [49x10® 185 |52x10% |75x10%
(x =0.005)
TIGa,<Er,Se, 1.2x 10" | 44x10* 184 6.4x10% |7.7x10'
x =0.01)

Ilo Teoprn npEDKKOBOI MPOBOAUMOCTH Ha TNICPEMEHHOM TOKE CPEIHEE PACCTOAHHE MPBIXK-
xoB (R) onpepensercs no cnexyromeit gopmyne

1 Von
R . ln[TJ i (2

Brraicnenasie o gopmyrne (2) 3navenns R ms KpHCTLIOB T1Ga;.«ErySe, Taroke naus B Tabmume.
OrH 3Ha4enus R npumepro B 5.5 — 7 pas TPCBLIIAIOT CPEAHEE PACCTOAHHE MEX/AY LEHTPaMH JI0-
KanH3alHH HOCHTENCH 3aps/ia B M3Y9IeHHEIX KPHCTAUIAX. 3HAHMeE 3HaYeHHs R NI03BONIHJIO 1O (hop-

Myne ;
1

7 = vy exp(-2aR) ©)
ONpENEHTH Cpe/iHee BpeMs NpBLKKOB B T1Ga; <ErySe, (3-if cronben Tabmuuer).
ITo dopmyne [12] k
AE=3/27R’-N, @

B TlGa,.Er;Se; ouenen snepreruaeckmii Pa3bpoc NOKATM30BAHHEIX BOIH3H yposEs Pepmu co-
crosuui (Tabn.). A mo dopmyne: -
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ﬁ KOHIEHTpalus rimybokux nosymek B TIGa;<ErSe, , oTBercTBeHHEIX 13a ac-
oﬂpnomom (mocnenmmii cronben Tabmummr). Kak BHAHO M3 TabMHIE! ¢ yBeNMYEHHEM KOHICH-
m;HﬂH spbus B kpacTamnax T1Ga,.«ErxSe; WIOTHOCTh NOKAIH30BAHHEIX BOIM3H ypOBHSA tbfpmx
cOCTOSHHI YMEHBIIACTCA. 3TO IPOMCXO/IHT, I10-BHHMOMY, 33 CHET PA3MEITHS QHEPreTHICCKOi 1o-

cBI JIOKAIH30BAHHEIX COCTOAHMI. OfjHaKo, MpH 3TOM KOBIIEHTpAILHs HOCHTeNell 3apsia Ha ray-

ggm ypoeaax (N;) B TIGay.Er,Se; ysemuausaercs. C moBsmuenuem KOHIICHTpauu# 3p6us B
xpucramnax TIGai<Er:Se; cpe/Hee Bpems u paccTOSHHe MPEUKKOB YMEHBIIATHCh (Tabimiia).

Ha puc. 4 NPE/CTaBlICHA JaCTOTHAS 3aBHCHMOCTD JH3NIEKTPHICCKON NPOHHIIAEMOCTH obpas-

nioB TBepABIX pacTBopoB T1Gay.EryS; mpu xoMuaTHOl TemmepaType. U3 3Toro PUCYHKa BHAHO, 9TO

XapaKTep KOHICHTPAMOHHEIX 3aBHCUMOCTE}f &' SBIAETCS MOHOTOHHEBIM. Bo“ BCEX M3Y4EHHRIX 00-
pasnax T1Gay-Er;S; nelicteurensras gacts KoMmieKcHO#H JHOIIEKTPUHECKOl TPOHANAEMOCTH Xa-
paKTepH30Baach cnaboit acToTHOI ;ECTIepeHeit BO Beeit H3yueHHO0M 061acTH 9acToT.

OcHOBHOH BKJaZ B IM3/ICKTPHYECKYIO NPOHAIIAEMOCTh B PasIHYHEIX BEINECTBAX JAlOT PasiiH-
9YHEIE MCXaHW3MBI NOMIpH3aIMH. B KOBaICHTHEIX KpHCTA/NaX, Iie B MOJAPH3ALMIO OCHOBHOMN
Bl AaET Mepepacpe/ie/eHHe BAICHTHEIX JIEKTPOHOB, HMEeT MeCTO Ae)OpMALHOHHAS TONAPH-
saus. 3HadeHue £ TBeparIx pacTBopoB T1Ga; <ErS, TaK ke Kax u B TlGa;xErxSe; ymensmaercs
C YBEIHIEHHEM CTEIEHH KaTHOHHOIO samememﬁ. 3o, TO-BHIMMOMY, CBA3AHO C TeM, 9TO MPH
OJMHAPHOM 3aMENIEHAN KaTHOHHBIX no3uuuit Ga*  Ha atoms! Er't u3-3a Mensmeit BNEKTPOOTpPHILa-
temsHocts Er’” (1.24 no Tlomuary) mo cpasrenmo ¢ 30 Ga®* (1.81) TONISPH3AIHS KPHCTALIA YMe-
HBINAETCA. DTOMY MOXET CIOCOGCTBOBATE TAKXKE TO, ITO npu neruposannu T1GaS; aromsar Er mo-
TYT BCTP2HBAaTECA B BaH-/CP-BAalbCoOBBI INEIH MeXIY cloeBsMH makeramu GaySjo B pemierke
TIGaS,

\

30 |-

20 |-

10 | o—-—-o-"—ko___o_.o_-o—-o-i}"-ow

3
L 4
"“_"—9“0\—.—40—0—.—“
0 ) | 1 J
10° 10° 107 108

- T4

Puc. 4. Yacrormas JHCIIEPCHA NCHCTBHTENBHON COCTARIAIOMEN KOMILIEKCHOM IU3IeKTPHIECKOi! IIPOHHIIA-
eMOCTH KpHCTanos npx 7= 300 K: 1 — T1GaS,;
2 — T1Gao,999E10,00182; 3 — T1Gao,995Er0,005S2; 4 — T1Gag 0Ex,01S;

Ha puc. 5 npexcrasnena sactotras 3aBHcHMOCTS TaHTeHCa YI7a JU3NEKTPHYECKHUX HOTEPh
'88(/) ans o6pasmon TBepARIX pacTBopoB T1Ga;-Er,S; cocrasos: x = 0; 0.001; 0.005 u 0.01.

C ysemuuennem koHueHTpauy Er B TIGa;<Er;S; Bemnamna tgd pacrer, a ¢ mosmmeruem
9acToTH! tg§ manaer. 3pavenus tg 11 obpasna coctasa ¢'x = 0.01 NPEBEIMAIOT COOTBETCTBYIOMHE
SHaveHns tgd crurasos ¢ x = 0 1 x = 0.001 Bo BeeM HCCIIEAOBAHHOM HHTEpBaJe 9acToT.
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2000

1600 +

1
0 i ‘\',ﬁ'_hﬁ—-—-—-—--—“m |
10° 10° 107 10°
f, Ty
Puc. 5. YacTOTHEIE 3aBHCHMOCTH TAHTEHCA YIJIa JIMAIEKTPHIECKHX IIOTEPH I KPHCTAJLIOB:
I1- TlGaSg; 2- TlGﬂ.o .999E1'o.m1s;; 3- TlGao.ggsEfo,oosSZ; 4~ TlGao’ggEl'a’mSz

CpaBHMTENBHEIH aHATH3 YKa3kIBaeT HAa TO, 9T0 B OTIHYHE OT BEJTHTHHEL €' TBepaBRX pacTBopoE
T1Ga;.xErxS; MEMMas cocTapnsionmas KOMIUIEKCHOH m[snercrpnqecxcin npommg}euocm (e") u Tan-
reHC yria JU3eKTpHdeckux moteps (tgd) ¢ pocroM gactots! ot 5:10° o 3.5-10° I'y cnagam modru
Ha TOPA/IOK, T.e. 0OHAapy>HBaJH 3HAYHTENLHYI0O JaCTOTHYIO AHCIECPCHIO. I}aﬂﬁonge OIIYTHMEIH
cniaz €/(f) u tgd(f) BabmoAaNcCa IpY CPABHHUTENEHO HU3KHX "acToTax (f= 5+10*—6:10°I'n), a mpn 1>
6-10° I'y xpussie € (f) u tgd(f) o6HapyxmBamm c1aGyro 3aBHCHMOCTB OT YaCTOTEL

Ha prc. 6 mpHBeNeHH 3aBHCHMOCTH JHANIEKTpHuecKuX koahdumuentos &' (kpusas 1) u tgd
(xpuBas 2) B TBepALIX pacTBopax T1Ga;<ErS; ot cocrasa.

0.2
o
>
0.1
UT L1 L1 ] 1 1 1 0
0.001 0.005 0.01
"X (Er)

Puc. 6. 3aBHCHMOCTS JHINeKTpHYecKkuX koddummentos & (kpusas I) u tgd (xpusas 2) kpucramnos TIGa;.
xEXxS; oT KoHueHTpauuy 3pous (x = 0; 0,001; 0,005 u 0,01) nmpu wacTore
. f=510"Tn |
Auanexrprdeckue kodddummenTrr kpucrawioB T1Ga; <Er,S; cymecTBeHHO 3aBHCENH OT HX COCTa
Ba. HanGonee omyruMoe H3MeHeHHE AMAIEKTPHYECKHX KO3 (HIMEHTOB OT IMPOLIEHTHOTO co,nep;
xagus 3p6us B obpasuax TIGa;..Er,S; Habmonanock mpu HagamsHOM Opeene JacToTsl f = 5:10
I'm. Tax, ecom mua TIGaS; npu f= 5-10° I'y 3pavenne &' cocraBnsio 23,5, To mpu x = 0,01 &’ = 3,6.
JpyriMu cI0BaMM 3HAYEHHE £ YMEHBIIAIOCH IPHMEPHO B 6,5 pas, a 3nagenue tgd ynejmmz_mocb

¢ 0,017 no 0,184 c ypenuuennem xonnenTpanuy Er.
B o6nacrr wacror 5-10° — 3,5-10” I'y 6512 H3Mepena Taxoke POBOIUMOCTE TBEPBIX pacTBOpOB

T1Ga,; xErxS; pasmmaHOro cocraea (x = 0; 0,001; 0,005 u 0,01). HJS% TBEP/BIX PacCTBOPOB TlGal-_
xErxS; nmosryueHnas KpHBas Ogc(f) cocrosana H3 ABYX YHaCTKOB: Cac~f  (upH Cpanumemn‘?smmﬂ.
9acTOTax) H G~/ npH Gonee BRICOKHX gactoTax (> 10° I'm). Hammame yaacTkoB Gp~f *° cBHAE |
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Emyw O Hammiun B Kpucrawiax TlGa,..ErnS, npeokkosoii mpoBomumocTH mo COCTOSIHHSM,
JI0KaA30BaHHEM BOm3n ypoBHs epmu [12].

Ansa H3ydeHHEIX TBepABIX pacTtBopoB TlGa;.Er,S, PasIM9HOTO COCTaBa M3 3aBHCHMOCTH
Cuc(f) OUEHEHa IUIOTHOCTS JIOKAMM30BAHHEIX COCTOAHMI BOMM3M yposua Depmu (Np = 5,9+10'8 —
1,110 aB"'em™). Brrancnens Tawoke cpemmee Bpems NPEDKKOB H3 OHOTO JIOKATH30BAHHOTO COC-
tosHAA B Apyroe (r=510% - 107 C), cpe/iHEe paccTosHAe NpspkKoB (R = 77 — 81 A), 9HEpreTHye-
ckii pasbpoC JIOKATH30BAHHEIX COCTOAHMIT B OKPECTHOCTH ypoBEA ®epmu (AE=0,11-0,153B), a
TaKKe KOHICHTPAIA JIOKATH30BAHHEIX COCTOSHHIA, OTBETCTBEHHEIX 32 IIPOBOAMMOCTS HA nepe-
merHOM Toke (N;= 8,8:10'7— 108 eu?),

IIpOBC/ICHEI /MANEKTPHIECKHE H3MEPEHHA MOHOKDHCTAIUIA TlinSe; B nmanazome wactoT
5-10°-3.5:10" I'n, KOTOPHI€ IO3BOJIWIM YCTAHOBHTH PeNaKCalHOHHEI XapaKTep NHUCIIEPCHH IH-
9NeKTPHIECKOH NPOHMNACMOCTH, & TAKOKe IPHPOLY IAIEKTPHIECKHX [OTE€Ps B MOHOKPHCTAILIE,
Iloxa3aHo, 9TO JacCTOTHAA 3aBHCHMOCTB TaHIreHca yIia AH3IEKTpHIecKHX noteps (tgd) B TlInSe,
06ycIOBIICHA HE TONBKO pelakcaquOHHOM NOJAPH3ALHEH, HO U CKBO3HOM nposogumMocTeio. ITo me-
pe pocTa IOTeph CKBO3HOH MPOBOIMMOCTH PENAaKCAHOHHEIE IOTEPH HIPAIOT BCE MEHBIIYIO POJIb.
OKCIEPUMCHTAIBHO ONPEAENICHO 3HAYEHHE ONTHYECKOM JHINIEKTPHIECKOH IIPOHHIAEMOCTH (€ ony
=17.9) MoHokpuctamna TlInSe,. PaccunTankl 3Ha9eHUS CTATHIECKOIk JAHIIEKTPHIECKOH MpoHMI(a-
EMOCTH &'cy = 526.6 B MHKpeMeHTa AHD/ICKTPHICCKOA MPOHKIIaeMocTH - A&’ =508.7, a Takxe 3a-
croTs! penakcanuy f, = 1.84-10° I'y i Bpemenn penaxcamuy t = 5.4-10° .

H3y4eHo BIHIHHE YaCTHIHOTO 3aMEIEHHs HHIUT B TlInSe; ap6uem na SNEKTPHIECKHE U OH-
3NEKTPHIECKHE NAaPAMETPE! HONYIEHHBIX KPHCTAILIOB.

B xpucramnax TlIng gsErog1Se, H3Yy9€HA YacTOTHAA JMCIEPCHA TAHTeHCa yIia AU3IIEKTpHYecC-
KHX 1oTeps (tgd), AeHcTBATENBHOI (8') M MHEMO#H (£") COCTaRNAIOMUX KOMILIEKCHOHN JM3NEKTPH-
9eCKOH IIPOHMIIAEMOCTH M  ac-HPOBOAUMOCTH (0a) B obnmactu wacror f = 5-10*-3.5-10Tm.
VYcranosneno, 9ro B TlIng 99Erg01Se, mmeer mecto penakcaunoHHas aucnepcns € 1 &”. Yacruu-
HO® 3aMCICHHE WHAHA B MOHOKpHcTamiax TlInSe, sp6uem npueoauT K MO/IH()HIIMPOBAHHUIO JTHC-
nepcuonHbIX KpuBex €'(f) n £”(f). Yeranornewo, uro B Pe3ynbTaTe Takoro 3aMemeHus [eHCTBH-
TCIbHAA HacTh KOMILTCKCHOH JUINICKTPHYECKOM MPOHHIAeMOCTH CYIIECTBCHHO yMeHbImaeTcs (B 3
pasa npu gacrore f = 5-10* I'), a MEMMAs COCTABNAIOMAA YMEHBIIAETCH HA nopsaznox. Kpome Toro,
CYMCCTBEHHO YMEHBINANACH JUCHIEPCHs & U £”. 3HAYATENLHEIC H3MEHEHHS Habmonanucs ¥ B ya-
CTOTHOH 3aBHCHMOCTH TAHICHCA YIiIa AMINEKTPHIECKHX moteps (ig6). Ecorm B TlInSe, xpusas
tg8(f) umena maxcumym mpu f = 10° 'y XapaKkTepH30BAIACH 3HAYMTENBHON AUCHEpCHEii, TO B
Tling 9gEro 0;Se; me HalMIONR/IOCH HUKAKOTO MAKCHMYM3, a JIHCIIePCHs tgd 6ruta ogens cmaboii.

PH 3ToM 3HaueHHs tgd B Tllng 99Ery o;Se, 6uum Ha nopAnox MeHeme, yeM B TlInSe,.

M3yuena Taxxe 9acTOTHO-3aBHCHMAs ac-npoBoxumMocTs TlIngg9Ere01Se,. B wacroTHOI 0618~
°TH 5-10°~3.510" 'y ac-nposomumocTs KPHCTALIa H3MEHSANACh IO MOTTOBCKOMY 3aKOHY G ~ £ 3
(8 TlnSe; B sroii xe obnact wactor o, ~ £ *%). Onenersr mwiorocts (Ng) ¥ SHepreTHyCCKuik
Pasbpoc (AE) cocrosnnii, nexamux B okpecTHOCTH ypoBHsa ®epmu N =1.2:10"¥ 3B cm™> u AE
=0.0123B; cpemee Bpems (1) u paccTosEme (R) mpepkxos 7=5.7-10% c u R = 320 A, konuen-
';Pmsltﬁnongmex, OTBETCTBCHHBIX 32 MPOoBOAMMOCTE Tllngg9Eroo;Se; Ha nepemennoMm Toke: N, =

4 ™M,
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RADIOTEZLIK DIAPAZONDA SINTEZLOSDIRILMIS TiM; . Er,X,
(M —1In; Ga; X - S; Se) BORK QARISIQLARIN DIELEKTRIK XARAKTERISTIKALA-
RININ VO ELEKTRIK KECIRICILIYININ DISPERSIYASI
A.M. Pasayev, S.N. Mustafayeva, E.M. Karimova

Baglangic materiallardan bilavasita sintez metodu ila bark qatisiglar TIM,.Er.Se(S))
(M — In; Ga; x = 0; 0.001; 0.005 u 0.01)) alinnug v onlarin sabakasinin parametrlarinin qiymatlori
miiayyanlagdirilmisdir. Alimmig mibxtolif tarkibli TIM, Er.Sex(S;) qatisiglarinda k f = 5 x 10° - 3.5 x
10’ Iy tezlik sahasinds kompleks dielektrik. niifuzlugunun haqiqi (€") va xayali (") tarkibinin tezlik astlihi,
dielektrik itgilorinin tangens bucag (1gé) va as-kegiriciliyiu (o, Oyranilmigdir. Miiayyon olunmugsdur ki,
dyronilmis kristallarda €'u €" relaksion dispersiya olur. Kristallardak erbi tarkibinin onlarin dielekirik
amsalina tasiri Gyranilmisdir. Yiiksak tezlik sahalarinds TIM,..Er.Se;(S;) monokristallarimn as-kegiriciliyi
Fermi hallari saviyyasi yaxanhgindaki lokallagdinlma ilzro elektrik yilklorinin dagimmasimin sigrayish
mexanizmi iigiin xarakterik olan o,.~ f** qanunauygunluguna tabedir. TIM, Er.Se;(S;) lokallagdiriimsg
hallarimn qadagan zonasinda parametrlor, hamginin kristallarin torkibinin bu parametrlora {tosiri
qiymatlandirilmigdir.
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TBYYARBLBR]N YUKLBNMB nanacasmm TBMASSIZ TaYiNiNIN
ALQORITMI VO PROQRAM TOMINATI

A.M. Pasayev, 1,9. Isgondarov, E.A. Agayev
Milli Aviasiya Akademiyasi

Magqalads, tayyaranin yiiklanmoasi ila fiizelyajimin saquli yerdayismasi arasimdak
asiliifa asaslanaragq, yiiklanmanin va markazlagmanin tamassiz tayinini tamin edan,
toklif olunmug yeni metodun xiisusiyyatlori, dlgmalarin va hesablamalarin yerina
yetirilma metodikasi, onun tatbiq imkanlar: va alqoritmi verilmigdir. Delphi program-
lagdirma dilini va Matlab-Simulink-7 program taminatim istifads etmakls, A319 tayya-
rasinda aparilmis eksperimental 6lgmalara asasan hesablamalar aparilmisdir.

A
HG-nin yiikklonma vo morkazlogmasinifi tayini ligiin méveud olan grafiki, vizual nazarat,
torozi vo s. iisullarla otrafli tohlili va tadqigi noticasinda [1,2], bu tisullarla yanasi toyyaronin
yiiklonmasi ilo fiizelyajiin saquli yerdayigmoasi arasindaki asililifina osaslanmig yliklonmonin
tamassiz toyin olunmasi metodu toklif olunmug va onun praktiki realiza {isullan verilmisdir [3,4].
Hava gomisinin malum &lgillorini va yitklonmo prosesindo onun sabit-qalan Slgiilorini (masalen,
fiizelyajin uzunlugu, qanadlarin uc néqtoleri arasindaki mosafs), hamginin, real gsraitds toyin
olunmus giymetlorine asason miqyaslama smsalini, hor bir tayyarsnin fordi gdstoricilari asasinda
yaradilmig verilonlor bankini nozers almagla, ﬁizelya_}m On vo arxa hissolorinin saquli olaraq
yerdoyismolarinin miitlaq qiymsotlori dl¢illditkkdon sonra qabaq va arxa sassilars diison yilklonmalar
hesablanaraq toyyaronin iimumi ¢okisi vo morkozlosmosi hesablanir. Toklif olunan O&lgmo
metodikasina ssaslanan mosafo vo ona uygun olaraq yiiklonmonin &lglilmesi sxemi gokil 1-do
verilmigdir. Olgmonin texniki realizo edilmasi iiglin tayyaronin n ve arxa sassilar yaxinhginda

fiizelyajin altinda masafa 8lgan cihazlar (vericilor) OC1 vo OC2 yerlogdirilir.

\?__.H C‘g_’,r_‘_f_ig—:;‘_'f =
(i 2 Lé
ocl 0cl
Saokil 1.

Apanhms tadgiqatlar [5,6] noticasindo alinmig agagida verilon riyazi ifadslorin kémoayi ilo
K ils isaro olunmug slava yilklonmalari tayin edarak va toyyarsnin bos gokisini nozers alarag,
tayyaronin imumi gakisi vo moarkazlogmasi hesablanir [4]:

K, =1\4r0:*;»[1:2 "(f,” xa ))xA,
Ll M
K, M‘{Lz >(<Il:+Y Xa )JXA
X 2 2:mx (2)
Yi=Ya1-Yeu ; Yo=Yeo-Yaro 3)
_BxL
f+h @
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Burada My-hava gg[msm_m bog {,‘,akim, a—qabaq 5&53: ilo toyyaranin agu'hq morkozi araslndakl R 1chenSegmentClockSMPTE 1Panel lLabcl StdCtrls IwatchRockerSWay,
mosafs, b-arxa sassi ilo agirliq morkozi arasindaki mosafa, L-qabaq sassi ilo arxa gassi arasindak, iIntegerOutput, NB30;
mosafa, Yis, Y2 - hava gomisinin 6n va arxa toroflerinin yerdon olan standart mosafdleri, type
Y 1max, Y2max - yilkldnmadan sonra hava gamisinin 8n vo arxa teraflorinin maksimum yerdayismosi, TForml1 = class(TForm)
Y16k, Y2~ hava gomisinin 6n vo arxa toroflorinin faktiki yerdayismesidir, A.- amortizasiya amsalj, iPanell: TiPanel;
P,,P; - hava gomisinin &n vo arxa toroflorindoki ¢oki(N), AM- yitklonmodon sonra aurlq iLabel2: TiLabel;
morkazinin qabaq sassidon mosafasidir. iLabel3: TiLabel;
Yuxanida geyd olunanlar vo toklif olunan 6lgme metodunun yerino yetirilmoasi ardicillig iLabel4: TiLabel;
nazora alinaraq, yitkklonmonin toyini alqoritmi va program taminati islanmis va A319 toyyarasinds iLabel5: TiLabel;
yering yetirilmig ilkin miigahidolor va Olgmolorin misalinda tacriibadon kegirilmigdir. A319 iLabel6: TiLabel;
toyyarasinin niimunosinda yerina yetirilmig yilklonmonin ve merkezlogmenin hesablama alqoritmi iLabel7: TiLabel;
agagidaki gokilds verilmigdir (§ok.2). iLabel8: TiLabel; B
iLabel9: TiLabel; » .
iLabel10: TiLabel; e o W

iPanel2: TiPanel;
iLabell: TiLabel;
iLabel11: TiLabel;
Editl: TEdit;

I — Edit2: TEdit;
mgsﬁkqbﬁ&ﬁm, Edit3: TEdit;
Q:jff_';‘;-;m Edit4: TEdit; il s
- Edit5: TEdit;
Edit6: TEdit;
Edit7: TEdit;
Edit8: TEdit;
Edit9: TEdit;
Edit10: TEdit;
XYYt tae Edit11: TEdit;

iSwitchLed1: TiSwitchLed;

v iPanel3: TiPanel;
My =toiHng PR @ LIS ATR Y iLabel12: TiLabel;
w(,,,:f ] iLabel13: TiLabel;
5 “'{ -r,.] iLabel14: TiLabel;
iLabell5: TiLabel;
l _ iLabel16: TiLabel;
iLabel17: TiLabel;
1=Ky +Mb/Lim;=Kt Moa/L iLabel18: TiLabel;
’ g e iLabel19: TiLabel;
v iLabel20: TiLabel;

[ e L | iLabel21: TiLabel:
; _ : Labell: TLabel;
Label2: TLabel;

Hesablamalarin  yerino yetirilmasi iiglin ham Delphi programlagdirma dilinds, hom do : ;
Matlab-Simulink-7-da program tominat: iglonmigdir. Label3: TLabel;
Hesablamalarin Delphi programlagdirma dilinds yerino yetirilmosi asagu!alﬂ kimidir i:g:}gi gLLage};

: TLabel;

Yia#Yia
ve ya
Yaou#Yza

my=MbL=m;;: Yox
my=Moa/L=myq d

it Unitl;
S ittice | Label5: TLabel;
S Label7: TLabel;

. . . Label8: TLabel;

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, iComponent, iVCLComponent, iCustomComponent, iEditCustom, iEdit,
ExtCtrls, iSwitchPanel, iSwitchLed, iPositionComponent, iScaleComponent, v s fivato(Sendes: TObje60
iGaugeComponent, iAngularLogGauge, iSevenSegmentDisplay, ure FormActivate(Sender: ject);

g 3 & e e o procedure iSwitchLed1Click(Sender: TObject);

Label10: TLabel;
Label9: TLabel;
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private
{ Private declarations }
public
{ Public declarations }
end;
var
Forml: TForml;

MO, a, b, L, Ae, Y1st, Y2st, Yimax, Y2max, Y1fak, Y2fak : Real;

Y1, Y2, ml, m2, Kle, K2e, Myekun, P2, P1, AM : Real;
s: String;
implementation
{$R *.dfm}
procedure TForm1.FormActivate(Sender: TObject);
begin
Edit10.SetFocus;
end;
procedure ENTER_DATA;
begin
MO:=StrToFloat(Form1.Edit1.Text);
a:=StrToFloat(Form1.Edit2.Text);
b:=StrToFloat(Form1.Edit3.Text);
L:=StrToFloat(Form1.Edit4.Text);
Ae:=StrToFloat(Form1.Edit5.Text);
Y Ist:=StrToFloat(Form1.Edit6.Text);
Y2st:=StrToFloat(Form1.Edit7.Text);
Y Imax:=StrToFloat(Form1.Edit8.Text);
Y2max:=Str'ToFloat(Form1.Edit9.Text);
Y 1fak:=StrToFloat(Form1.Edit10.Text);
Y2fak:=StrToFloat(Form1.Editl 1.Text);
end;
procedure CALCULATE RESULT;
begin
Y1:=Y1st-Y1fak;
Y2:=Y1st-Y2fak;
ml:=MO0*b*((Y1*b+Y2*a)/(L*L*(Y1st-Y 1max)))*Aet+MO*b/L;
m2:=M0*a*((Y1*b+Y2*a)/(L*L*(Y2st-Y2max)))*Ae+M0*a/L;
Kle:=MO0*b*((Y1*b+Y2*a)/(L*L*(Y1st-Y 1max)))*Ae;
K2e:=M0*a*((Y1*b+Y2*a)/(L*L*(Y2st-Y2max)))*Ae;
Myekun:=m1+m?2;
P1:=9.8*ml;
P2:=9.8*m2;
AM:=P2*L/(P1+P2);
end;
procedure SHOW RESULT;
begin
Forml.Labell.Caption:=FloatToStr(Y1);
Form1.Label2.Caption:=FloatToStr(Y2);
Form1.Label3.Caption:=FloatToStr(m1);
Forml1.Label4.Caption:=FloatToStr(m2);
Form1.Label5.Caption:=FloatToStr(K1e);
Form1.Label6.Caption:=FloatToStr(K2e);
Form1.Label7.Caption:=FloatToStr(Myekun);
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" Forml.Label8.Caption:=FloatToStr(P1);

Forml.Label9.Caption:=FloatToStr(P2);

Forml.Label10.Caption:=FloatToStr(AM);

end;

procedure TForm1.iSwitchLed1Click(Sender: TObject);

begin

ENTER_DATA;

CALCULATE_RESULT;

SHOW_RESULT;

end;

Programimn i§ dévril basa catdiqdan sonra kompiiterin ekranma sokil 3a-do gostarilmis,
tayyaranin bog ¢akisina uygun olan pancers gixir.

Hesablamin yerina yetrilmasi {iglin hava gomisinin 6n vo arxa toroflorindski faktiki
yerdayismolor hesablanir, HESABLA diiymasini sixmagqla natica sldo~olunur. A319-tipli hava
gomisinin misalinda, 6lgmo naticalorini pancarays daxil etmokls hesablama apaririq, vo naticads
asagidakl noticalori aling (5ok.3,b).
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|

e A e SIS A - |
nin yuklannia va markazlasma naqtasinin taylni il HG-nin yiklanma vo markazlague naqtasinin toyinl =~
Itkia veritonlorin dazil plowmus Heva blasamin weticelari | 1ikin vecitenbirin dazilol .liauihm:mu“lk-hrl
MOk [aweo0 CYi@ 00000 b ] 0 gy 2 Framao— el Yim 024
O Y2(m) 00000 ) fE— 52 95 096
BLICRSEN mi(a) . 00000 1 e@ FEe | mieo . 20471421
5 Farls :
}(m) [iioq m2 (kq) 00000 . e L — [iea : m2 (kq) - 51201,992
o 0.75 ot Els G) 00000 i3 | As B O Xls (). 7783.9211
Tin@) g~ = (2 (1) - 00000 Yiem ' K2s () 28289492 0
e Myelan 0cc) 00000 | irew . Myclan (ko) 71673418+
lfimzx(m)[i;sj;___ __ 140 00000 ; Yimax(m) [66 St s J e ) B zo_nais.bé :
et ] O 2209 00000 . | Yz — | r2an . s0177962
M@ [T | Kee 00000 || e e | AMew 7067468
e Ree i e s B ey |
a b
Saokil 3

. Eym Zaflla:ﬂda MATLAB-Simulink7 program versiyasinda da hesablamann aparilmasi
yerns ﬁ“fﬂ;mfidll‘ - Matlab Simulink [7] do hesablama sxemi sokil 4-da géstarilmigdir,
esablamalarin Matlab programlasdirma dilind i iri i N TN
> Ylfak=1.66; T NSRS Cnes Jets yeltslmes! spafulaia kiigin
YZfa.k———l.75;g=9.8;M0=40600;a=7.59;b=3.45;Ae=0.75;L=1 1.04;Y Imax=1.66;Y2max=1.75;Y1st=2

Y2502, YI=Y1st-Y1fak,Y2=Y Ist-Y2fak,m1=MO*b*((Y 1*b+Y2*a)/((Y It~

Qmax)*L"2))*Ae+M0"‘b/L,m2=M0"‘a*((Y1“‘b+Y2“‘a)/((Y25t-
Ylmax)*L"Z))*AHMO*a/L,kI=M0*b*((Y1*I:H-YZ"‘a)/((Ylst-
Yzmax):L"Z))‘Ae,k2=M0*a*((Yl*b+Y2*a)/((Y25t—

EN?E){ L12))*Ae Myekun=m1+m2,P1=m1*g,P2=m2*g, AM=P2*L/(P2+P1)

Y1=0340p
Y2= 02500
ml =2.0471e+004
M2 =5.1202¢-+004
kl=7.7839¢+003
k2 =2 3280e-+004
Yekun = 7.1673¢+004
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P1 = 2.00626+005
P2 = 5.01786+005
AM=7.88

_Cild15 N2 4

NETICE(m1,m2,M,kq
2.047e+004

5 126+004
[ 7.167e+004

—

Fent

Sum of
Elements

Sakil 4

Yilklonmonin temassiz olaraq &l¢lilmasinin avtomatlagdirilmasi vo onun mosafadan nazarat
olunmasini tomin etmaya imkan veron sistemin {imumilagdirilmig struktur sxemi iglonmigdir.

oc1 6c 2 M——"’i? t"’ K
T e
68 0§
Sakil 5

Belo sistemin torkibino toyyarolorin dayanacafi ve yiiklonma-bosaltma ' sahasinds
yerlogdirilon 8lgma cihazlan (vericilori) (OC), 6lgms bloku (OB) vo verilonlorin &tiiriilmasi bloku
(VOB), molumatlarin yigilmast vo hesablanmasi morkozindo quragdinlan verilanlorin gabulu
bloku (VQB), verilonlarin daxil edilmasi interfeysi (VDI) ve kompiiter dasti (KD) daxildir.

Olgmo naticolorini radiodtiirlicll vasitesi ilo efirs slialandirmaq ve morkoz yaxmlifinda
quragdirilmig antena vasitasilo qabul etmoklo markozdo onun verilmis sxem {izrs> emalimi aparmaq
olar. Bozi hallarda verilanlarin 6tiiriilmasi va gobulunu optik kanalla da yerina yetirmak olar
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A}IFOPH TM H IIPOI'PAMMHOE OFECIHHEYEHHE JJ/IA BECKOHTAKTHOI'O OIIPEJIE-
JIEHHA CTEIIEHH 3AI'PY2XEHHOCTH CAMOJIETA
AM. IIawaes, H.A. Hexkenoepos, E.A. Azaee

B Oannoil cmambe 0ansl 0cobenHocmu npeonosicennozo Hosozo memoda, obecneyusaroujezo
GeckoRmaKmHuld Memoo onpeodeneHus 3azpyiceHHOCmYU U YEeHMPOBKYU, HA OCHOBe 3asUCUMOCMU
sieaicdy BEPMUKATbHYIM NEpeMeujentiem (Io3enidea u 3azpydiceHHoCmu Camonema, 603Mo’CHOCMU
20 MPUMEHEHUA, MAKJICE MEMOOUKA U anzOpUMM 6bINONHEHUS USMEPERUN U suryucnenui. Henonv-
3yA A3bIK NPOZPAMMUPOEAHUA Delphi u npozpammnoe obecneuenue Matlab-Simulink-7, evinonne-
Hbl pacyembl IMUX NAPAMempos Ha OCHOBAHUY SKCNEPUMERMANbHEIX usMeperuil, nNposooUMbIX Ha
cavoneme A319.

>

ALGORITHM AND SOFTWARE FOR H’IRE{LESS DETERMINA ﬂdN OF THE DEGREE
OFLOADH:VG OF THE AIRCRAFT
A.M. Pashayev, I.E. Isgenderov, E.A. Agayev

In this article , given the proposed characteristics new non-contact-method for determining of
the loading and balance, based on the relationship between the vertical movement of the aircraft
fuselage and loading, its application, and the methodology and algorithm implementation meas-
urements and calculations. Using the Delphi programming language and “sofiware Matlab-
Simulink-7 are calculated these parameters based on the experimental measurements carried out on
the aircraft A319.
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SJEKTPO®H3MIECKHE CBOKCTBA TPOMHOTO COENMIERMS nGare,

.M. I'opzxaes*, V.C. AbGaypaxmanoBa*, A.M. Pamazanmzage**

Aszepbaiipranckuii TexHHIecKHit yHHBepcHTeT*
HaunonansHas Axagemus Apnamum**

adln <
B dannoii cmamee paccmampuealomcs 6onpocs: mexnonozuu curmesa, sbipawusanus
MOHOKpucmannos mpoiinozo coedunenus InGaTe; Jannsie penmzenopazoso20 ananusa nosso-

AAlom ymeepocoams, Ymo dannvle coedunenus, Kax u Opyzue cmpykmypel muna AmBmC:"
»

Kpucmannusyemcs 6 mempazonanshoii cunzonuu. Heenedosanucs memnepamypHsle sasucumo-

cmu ydenvroii nposodumocmu. ITo dannsim Ko3@duyuenma Xonna u mepmo- 3.0.c. Gvuiu onpe-

Oenensl wupuna sanpeujennoti SOHbI, KORYEHMPAaYUs u XonN06CKAs nodeusCHOCMS Hocumenes;
3apada. Belseneno, ymo InGaTe, 0bnadaem p-munom npusodumocmu u OomHocumes x nony-

POBOOHUKOBLIM COCOUHEHUAM CO CMENCHOT dHepzemudeckoli cmpykmypoii.,

B nensx obecnevenus TpeGosanmit TOTYNPOBOAHUKOBOH 3/IEKTPOHUKH, PalHOTEXHHKY B
4BTOMATHKH B HACTOSINCE BPEMS HHTCHCHBHO BEETCH TIOMCK HOBEIX MaTepHanos, 6onee riryGokue
HCCIICN0BaHHA YKe H3BECTHEIX COeUHEHMI HiH TBEPABIX pacTBopos [1-2].

K wncny raxux marepranor otHocates coemurenns Tama AR
HoBe penretok Tuna TISe [3-7].

Coeuuennit BEmeykasansoro Trma HHTCHCHBHO HCCIIE/[YIOTCA KaK y Hac, Tak M 3a pybe-
xoM Gonee 70 ner. B gacTHOCTH, KpOM€ SKCIEpHMEHTAIBHEIX HCCIeR0BAHMI HX byanamenTans-
HEIX CBOHCTB, B NOC/NCJHAE TOAN pa3paboTaHs: COOTBETCTBYIONHE MPOrPaMMHEIC NIAKETH H pac-
CHMTAHE! 30HHEIC CTPYKTYPHl TPOMHEIX COEIHHCHMIi- TlinSe,, TlnTe, TlinTe, InGaSe,
InGaTe,.OnHaxo, B muTepaType mMeeTcs Mamo HHbOpMamHK 1O HCCIICIOBAHMIO, COERUHEHHT
InGaSe, B InGaTe,0CTAIUCH BHE BHUMAHHS Heenenosareneii [4-8, 9, 10-13].

B Hacrosmeit pa6ore npusogsTcs AAHHEIC TI0 MOTYYEHHIO, (hazoBoMy AHAIM3Y H SKCIICPH-
MCHTAIIBHBIM HCCJIC/IOBaHUAM COCIUHEHHS InGaTe,.

MOMYYEeHHEIE Ha 0c-

Meroanxka sxcnepamenta

Ilocne cuuTesa InGaTe,, I0Ny9CHHEIE KPHCTAIN NOABEPraHCEH PEHTTEHOCTPYKTYPHOMY
aHaimu3y. BraBrieHo, 9To coemumeHue InGaTe, KPUCTAIIA3YETCA B TETPArOHATLHON CHETOHIN H

0 0
ABIACTCS MOHO(A3HBIM ¢ mapaMerpamy pemerkn @ = 8,4 63(7) 4 , €=6,981(8)4 . B Tabmne |
TPHBOAATCA Pe3yNbTaThl PEHTTEHO(A30BOro aHATH3a InGaTe,.

Tabma 1
Pesynsrarsr pentrenotasororo anamsa InGaTe,

6 sn f 0 0 hkl :

dpacq, A e, A _ e
10°31° 0.1826 4.2300 42217 - 200 6
1342 0.2368 3.2600 3.2554 211 100
22°26" 0.3816 29911 2.020 220 14
23'1° 0.3921 1.9685 1.9661 411 33
23%22 0.3965 1.9439 1.9442 332(402) 29

Paccanrannsie BemanEL TIapaMeTpoOB PEINETKH JnGaTe, XOPOIIO COrJIacyroTcs ¢ naHHEME [14],

0
0
rae a=8,36134, c=7,332j! , a cornacro [6] d=8,4124 ; B 63875 A ;

i v 4
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Puc. 1. Ilftpuxauarpamma coemnenns InGaTe,

Y
i

-~ )

Ha pucynke 1 npeJicTaBieHa MTPUX/IHATPaMMA COSAUHERHA nGaTe, -

OnexTpopHu3NIEcKne CBOHCTBA InGaTe, GBUTH HCCIEAOBAHEI B TEMIIEPATYPHOM HHTEpBAIE
300-620 K. ITorpeniHocTH H3MEpPEHHA 3JIEKTPONPOBOAHOCTH (G), KoaddmumenTos Xomma (R%iﬁ
TepMo-371c (o) cocTaumi 4,7% u 5 % cooTBeTcTBeHHO. I3MepeHHe POBOHIHCH 10 OMMUCAHHO

Ol HaMH YCTaHOBKE.
i j;::s;cﬂn;:fmﬂ;:t;ﬁ;mﬁ Tgbmeparypmﬁc 3aBHCHMOCTEH YIe/BHOH 3/IEKTPOIPOBOIHOCTH
u ko3 purmenta Xomna InGaTe,npusonarcs Ha puc. 2. Kax BumHo Ha rpaduke puc. 2a, yneméﬂas
3NEKTPONPOBOJHOCTE B HCCIEIOBAHHOM TEMIIEPATYPHOM HHTepBaie yBemmumBaercs. TaxuM obpa-
30M, B TemMnepaTypaoM HHTepBaie 300-620K nabmopaercs cooTHOCHTENBHOE cnaboe yBenuUeHHe
3NIEKTPONIPOBOJHOCTH, 34 CYET Mepexo/a NPHMECHBIX 3IEKTPOHOB B 30HY POBOAUMOCTH, Jalee, ¢
HACTYIUIEHHEM COOCTBEHHOM MPOBOAMMOCTH HAGIONACTCA CHIBHOE

lgo,Omi’". sm!
L#]
T

[ ]

103 /TX!

Prc.2. TeMnaTypHEle 3aBHCHMOCTH Y/Ie/IBHOI 3MEKTPONPOBOAHOCTH (2) M KO-
appuupenta Xomna (6) coemunenns nGaTe,

YBENHYeHNE 3MIeKTPONPOBONHOCTH B CBA3H C YBENHYEHHEM UHCIA COOCTBEHHEIX 3JIEKTPOHOB, IE-

PeXonsmmx 13 BaneHTHOM 30HEI B 30HH NPOBOAUMOCTH. M3MeHeRHe Icoaqniinmiem Xomwna ¢ Tem-

Tepatypoii xopomo COTJIACyeTCs C TEMIIEPATYPHEIM U3MCHEHHEM YENBHOH SNEeKTPONpPOBOAHOCTH

I"GGTe, (puc.26), T. e. mpH HU3KHX Temneparypax koahdmment Xomna u, coome'rumcnno, KOH-

UeHTpauusa nocureneit 3apsAzia ocTaeTcA MOCTOAHHOM, a ¢ HacTyIUIeHHeM coOCTBEHHOM NpoBOAHMO-

TR ko3 ddumment Xomna YMEHBIIACTCA C TEMIEPATypoH, crIocoOCTBYA YBENHICHHIO KOHIEHTpA-
COBCTBEHHEIX HOCHTENEl B MOBEIMIERRIO TEKTPONPOBOHOCTH.
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Ha puc.3 mpuBeseHa TemuepaTypHas 3aBHCHMOCTh KOHIIGHTpALMM HOCHTENeH 3apw‘_‘_
InGaTe,, Kak BujiHo U3 rpaduka npH HA3KHX TeMIEpaTypax B 06/1acTH IpHUMECHOM IPHBOAMMocTy
H3MEHEHHE KOHLEHTPaHH HOCHTEIeH 3apA/ia C TeMIepaTypoil He3HAYHTEIBHOE, a ¢ HaCTYILIEHRey
coOCTBEHHOH NMPOBOJMMOCTH NPOHCXOJUT Pa3sHOe H3MEHEHHE KOHUECHTPAIM HOCHTENIeH 3apspy
OtMernM, 9TO U3MEHEHHE YAENBHOH 3JIEKTPONPOBONHOCTH H KOHIIEHTPAIMK HOCHTEINEH C TeMmm,

PaTypoii XOpOIIO COTJIACYETC A,

10000 -
3000 -
€000
7000
€000 A
5000 -
4000 1
3000 -
2000 -
1000 4

o

-16
n-10- o’

1 15 2 2.5 5. 35
10°T- K

Puc.3. TemnepaTypHas 3aBHCHMOCTE KOHIEHTpAITHH cBOGO/HEIX HocHTeNnel B InGaTe,

W3menerre XONIOBCKOH NOABHXHOCTH ‘HOCHTENEH TOKa C TEMIIEPATYpOH CIEAYeT 3aKOHY
-3
p=r (T % ), 9TO COOTBETCTBYET PACCEAHHIO MX HOCHTENCH Ha MPOJOIBHEIX aKyCTHYECKHX (oHO-

Hax (puc.46).

Koaprmment tapmo-azic coepunenns InGaTe, nmpu HU3KHX TeMueparypax B 061acTi mpa-
MECHOM MPOBOANMOCTH YBEIIHYHBACTCHA, & C HACTYIUICHHEM COOCTBEHHOM IPOBOJUMOCTH YMEHb-
maercs (puc.4a), 9T0 XapaKTEpPHO UL COSAMHEHMH CO CIIOKHOMN 30HHOM cTpykTypoii [10,11].

[TupuHa 3anpenieHHOH 30HEI ONPEENACHHRIC T0 HAKIOHAM KPHBEIX 3JIEKTPONPOBOJUMOCTH

10° 3 10°
lgo=f [—T-— u ko3 dummenty Xonna u Ig RT % < | cocrassior 1,38 u 1,40 eV coor-
BETCTBEHHO M XOPOIIO COIJIACYIOTCA.
r '3
25
700
Eé 5 2 .
5 2
il j‘. 151
650 20 »
11
05
GO0 -
| 1 I 1] T - 4 1 ™
I ? 3 k! 2§ a& 7 2 19 T2
a) 6) |

Puc.4.TemnepatypHsie 3aBHCHMOCTH K03 duIenTa TepMo-3/¢ (a) H XOJLUIOBCKOI 110-
ABWKHOCTH HocuTeneH (6) B InGaTe,
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1.

UCQAT mGaTe, BIRLOSMOSININ ELEKTROFIZIKI XASOLORI
 E.M. Qocayev, U.S. Abdurahmanova, A.M. Ramazanzads

Taqdim olunan isd> miivafiq texnoloji rejim segilmaklo InGaTe, birlagmasi sintez edilmis,
m‘:-'m)b-i.«;rah yetisdirilmisdir. Rentgenofaza analizi ila miiayysn edilmigdir ki, bu faza zancirvari
k?.wrallik quruluslu digor A™B™ C¥ tip birlasmalar kimi tetragonal sinqoniyada kristallasir. Bu
birlagmanin moaxsusi elektrik kegiriciliklarinin, Holl va termo- ehq amsallarimn temperatur
“_’_’hhqu Oyranilarak qadagan olunmug zonasumin eni, yiikdagiicilarin konsentrasiyasi va
Yirikliyii foyin edilmigdir. Miiayyan edilmigdir ki, bu birlagma miirakkab energetik zonaya malik
Yarmkeirici birlogmadir.
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ELECTRICAL PROPERTIES TERNARY COMPOUND InGaTe,
E.M.Qojayev,U.S. Abdurahmanova,A.M.Ramazanzads

In the presented work developed technology synthesis and growth of single crystal te
compound InGaTe2, performing X-ray analysis revealed that this phase, as well as other Structure
such as A"BZC y chain structure crystallizes in the tetragonal system, investigated the temperatyy,
dependence of conductivity. Holl coefficients and thermo-emf determined by the band gap of the
concentration and the Holl mobility of charge carriers and found that InGaTe, has a p-type sem;.
conductor and the reducibility of connections with the adjacent power structure.
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AR GDROMIFARINSVOFAHR O EO RITITARTNEGH R STIL

AVATIAN O JPARIFASIO GH IZZ0 TIUNNTAS]

JE®OPMAIIAOHHO-IIPOYHOCTHBIE CBOMCTBA
3JACTOILIACTOB HA OCHOBE NOJIMBHHWIXJIOPUJIA
A BYTAJIMEH-HUTPIWILHOI'O KAVYYKA

H.T. Kaxpamanos, P.IIL. I'axxnena*, A.M. I'yanen*

MexayHapo/iBkIi HayuHO-TeXHHIecKui Komiuieke «HMaTepreo-Terncy
HucturyTr nonmuMepHbx Matepuanos HAH Asep6aiipxana*

B cmamve paccmampusaiomes npobnemst ceazannble ¢ pazpabomkoti SnacMonIacmos

Ha OCHO6€ 6MOPUYHO20 NONUSUHUIXAOPUOA U Bymaduen-HumpunsHozo Kaydyxa. Hecaedoeano
e

anuARUE COOMHOWEHUS KOMNOKERMO8 HA CIMPYKMYpPY U NPOYHOCMIHbIE C8OLCTMEA NONUMEDHBIX

cmecell.

INomumepHBIE MaTepHallbl HAXOAAT JOBOJBHO MIMPOKOE MPUMEHEHHE B PasiM9HEIX 06na-
CTAX TEXHHKH: MAIIMHOCTPOCHHH, aBHATEXHHKE, KOCMHYECKHX alaparax, CTPOUTENbCTBE, Celb-
CcKOM X03#¥cTBE H T.A. HTEpeC K MOMHMEPHEIM KOMIIO3HIMAM BEI3BaH, PEX/IE BCETO, HX MPOYHO-
CTBI0, JIETKOCTBIO, MOPO30CTOMKOCTBIO, YCTOHIHBOCTEIO K BO3JEHCTBHIO arpeCCHBHEIX CPell U IIpo-
gee. BO3MOXKHOCTh IIOTy9eHHS OJMMMEPHEIX CMECeil Ha OCHOBE PA3UMHEIX 110 CBOSH NPHPOJE 110~
JIEMEPOB IO3BOJIAET MOMYIHTH MaTepHailsl, obnanaronmme ocoOeHHBIMH CBOHCTBAaMH, OTKPHIBAIO-
IEMH NEPCIICKTHBHEIC HANPABICHHSA MX IEJCHANPABICHHOro Hcmoias3oBaHusA. OcolObii HHTEpeC
TIpe/CTaBIIAET KIacc 31acTOIUIAacTOB, 00/Ia/alomuil CBOHCTBAMH PE3UH H IepepabaTsBalonmiics B
u3zienust Ha o6opynoBanuuno nepepaboTke miactmace. OCHOBHEIM MOTPEGHTENEM 3/1aCTOIIIACTOB
sBIseTCA KabensHaa npoMemuieHHOCTs [1]. OfHako, HECMOTPA HA OYEBHIHEIC TEXHOJIOTHYECKHE
MPEHMYIIECTBA MOMYYEHUA 3IACTOIIACTOB NEPes PE3UHO-TEXHHIECKUMH H3JEIHsIMH, N0 CHX HOp
BEChMa OTPAaHMYCHE! PaspaboTKH II0 MX NPAKTHIECKOMY HPHMEHEHHIO B APYTMX OTPaciaix Ipo-
MBIIUICHHOCTH. BOBIIMHCTRBO YYEHBIX H CHENHUATHCTOR  OOBACHAIOT NOAOOHYI0 CHTYAIHIO OTCYT-
CTBHEM CHCTE€MAaTHYECKHX HCCIEHOBaHMH IO pa3paboTKe pPa3sNMYHEIX THIOB 3/1aCTOILIACTOB JUIA
TIOMY4CHUA HA MX OCHOBE KOHCTPYKIIHOHHEIX H3/IC/HH CIENHANBHOro HasHadeHus. Kpome Toro He
A0 KOHNa M3y4eHEI MpOOJeMEl, CBA3AHHEIE C MCCICJOBaHMEM HX CBOMCTB BO B3aHMOCBA3H CO
CIPYKTypHEIMH ocoberHOCTSAMU [2,3].

B cBs3u ¢ 3THM, B naHHOI paGoTe OCHOBHOE BHUMAHHE aKEHTHPYETCS HA H3YUCHUH CTPYK-
TYPEL M CBOMCTB NOJHMEPHEIX CMECEH, MO3BONAIMMX B MPONECCE MEXAHHYECKOrO CMEIIEHHS B
PEXHME paciurasa IMONY4GNTh KOMIIO3UIHOHHEIC MATEPHANEI, 06AAl0MHUe 3/1ACTOMIACTHYECKHMH
CBOHCTBaMH,

9KCIIHEPHMEHTAJIbHAS YACTh

B kauectBe 06nexTa mccnenoBanMs menoms3oBamy nomasxEIXIopH (IIBX), 6yrammen-
HHTpHNEHEI Kaygyk Mapkn CKH-18, CKH-26 u CKH-40.

Bropumsni nommsuawootopuy (IIBX) ~ BHHHIIACT, XapaKTepH3yercs ILIOTHOCTHIO 1360
Kriye, NPOYHOCTHIO Ha pasprB (56.5 MITa), TBepaocTsio —7.3 Kr/MM?, BEICOKO# rHAPodo6HOCTEIO,
TpubocroitkocTsio B T.L.

Byramuen-autpwisEni kayayk mapku (CKH-40) — o6namaer mioTHocTE0 1018 XI/M°, CoO-
ACpxanuem akpunonnTpria 39% Macc.

Amnzapus - 1,2-IArEAPOKCHARTPAXHHOH - MOJL. Macca 240,20, KpacHBle KPHCTALIH], TeMIIe-
Patypa miasnenns — 562° K, Temneparypa xumernus — 703° K.

CMemeHne BrmeyKka3aHHEIX KOMIIOHEHTOB CMECH OCYIECTBIIIH HA TOPAYHX BAIBLAX [PH
TeMueparype 443°-473° K.

Paspymaromee HanpsokeHue B mpomecce OTHOOCHOI AeOpMaIMK ONPEAeNATH B COOTBET-
CTBun ¢ TOCT 11262-80.
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PE3YJIbTATHI 1 UX OBCYX/IEHUE .

Y3 wmcna paceMaTpuBaeMEX 06BeKTOB HecnenoBanus IIBX OTHOCHTCS K 9HCiy TONykppg,

CTA/LTHYECKHX MOTMMepoB. I103TOMy, BBE/IeHHE B €T0 COCTaB MOIHOCTEIO aMOpPHHOro KOMIIOHexmy
= CHHTCTHYCCKOTO Kaydyka, 6e3ycoBHO, Gy/eT CKa3sBaTECA Ha CHIDKCHHMM JKECT- KOCTH, Ipougg,
CTH ¥ KPHCT&J/LIHYHOCTH 06pasLos, HO NpH 3ToM moxuMep Gyzner npHobperaTs HOBHE - 3MaCTyy,
HBIC CBOMCTBA XaPaKTEPHBIC UL PE3HH.,
' C nenbio mocnef0BaTENEHOr0 H3ydeHNs BINAHUA OJTUMEPHOI T06aBKY 1 HHIPEJIHEHTOR gy
nommeparie emecy IIBX+CKH npencTasisiocs HHTEPECHEIM PacCMOTPETh BHAYANE BIMAHHE The
na CKH ¢ pa3maHEIM conepkaHHeM HUTPWIBHEX rpymn (CKH-18, CKH-26 u CKH-40) Ha cve.
IMIMBACMOCTh KOMITO3HIIMM H HX CBOHCTBA.

Ha puc.] npuBOAATCH pe3ynbTaThl MCCIEAOBAHMA BIHAHHS COOTHOMEHMS KOMIIOHEeHToy
cmecn IIBX:CKH u mapku CKH Ha paspymaromee HanpsmxeRHe KoMo3nmmii, ConocTarmss Iag.
HEIE, PHBCJCHHEIC HA 3TOM PHCYHKE MOXHO 3aMETHTb, YTO CPABHHTENHHO JYYIIMMHA POYHOCT-
HEIMH CBOHCTBAMH 00ajialoT Te CMECH, B COCTABE KOTOPHIX MCHOMB3YETCH HHTPHIBHELA Kayuyg
CKH-40. Cnexyer oT™MeTHTS, 9T0 Ha Kaydqyk Mapku CKH-40 IpHXOHMTCA caMoe BBICOKOE copep-
KQHHC HHUTPWIBHEIX rpynn. CoOBEpIIEHHO OYEBMHO, 9TO BEICOKHE 3HAYEHMS MPOYHOCTHAX
CBOMCTB IONMMEPHEIX cMeceit Ha ocHope IIBX+CKH-40 MoxHO HHTEPIIPETHPOBATh, NIPEXKIE Bee-
ro, Xopourel TeXHOJIOTrHIeCKOH COBMECTHMOCTBIO 3THUX nojuMepoB [4,5]. Texnonoruueckas cos-
MECTHMOCTE ¢ cMeceil mpu uenoms3osarun CKH-18 u CKH-26 meckomsko yxyamaercs. O6bsc-
HACTCS 3TO TEM, 4TO 110 MEpe CHIKEHHA N0 HHTPHIBHEIX rpymn B coctase CKH, cooTBeTcTReR-
HO, YBENHTHBACTCA COACPXKAHME MONHONEPHHOBOrO KOMIIOHEHTa (MOMMGyTaamena), KOTOpas Mo
M3BECTHBIM NPHYHHAM IUIOXO COBMEIMAETCA C ABJIAIOMMMCS IOMAPHEIM nommMepom IIBX. B urore,
HE NPE/ICTABIAETCA BO3MOXHEIM IIONYIHTH XOPONIYIO B3aWMHYIO JWCIEPrHPYEMOCTs KOMIIOHEH-
TOB, CKa3hIBAIOIYIOCHA H Ha YXY/UIIEHHH TPOYHOCTH 006pa3snos. MueMu cioBamu, IIBX, oTHOCACE k
HHCITY CHIIBHOMOJIAPHBIX MOJIMMEPOB, /IS JOCTHIXEHHA JOCTATOYHOM TEXHOJIOIWIECKOH COBMECTH-
MOCTH C IPYTHMH IOJIHMEPAaMH TPEOYIOT B KaUeCTBE KOMIIOHEHTA CMECH CHIIBHONOJSAPHELA Mate-
pHai. B cpaBHEHHH ¢ ApYrHME HHTPHIBHEIMHA Kayaykami CKH-40 smnsercs HanGonee HOJIIPHEIM,
TaK KaK COACPXHUT B CBOEM cocTaBe 0Koi0 39% Macc HHTpHIBHEIX rpym. Ilocnennee o6crosTens-
CTBO, COGCTBEHHO, ¥ TIPEAONPEIETHIO €r0 JOCTATOTHO Xopomyo aucnepcuo B Matpuie [IBX.

6p, Ml

404

301

201
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CHH-40, Y mace.

Pyc.1. Biusune koHuenTpanmy pasmagnsx Mapok CKH Ha paspymaromee HaNpsDKEHHE MOMHMEPHEIX CMe-
ceii Ha ocHoBe JIBX+CKH: 1- CKH-18; 2- CKH-26; 3- CKH-40

XapaxTepHo, 9To npH conepxxanun CKH B cMecH B npegenax 5.0-60.0% macc. BIHAHHE Map-
KH Kaydyka Ha CBOHCTBA IIOJIMMEPHEIX CMecei npossisiercs B Gonbmeit crenenn. Iipn copepxanid
kaydyka cBemie 80% Macc. Ipo9HOCTE 06pa3noB Pe3Ko CHIKACTCSA H MPAaKTHIECKH yXe He 3aBHCUT
ot Mapku CKH. T
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ﬁepupﬂam o6HapyXEeHHBIX 3aKOHOMEPHOCTeH oOpaTHMca K pHC. 2, Ha KOTOPOM
craBjicHa 3aBHCHMOCTB IPEAena TeKyIeCTH IPH PaCTAKCHHH (o) 1 paspymaromero HampsKe-
g [oMMMEPHEIX KoMrosuuuii ot conepxanns CKH-40 B cmecu. IIpezien TekydecTH moamme-
i (ap)mepeﬂ JUIS KPUCTA/UTMYECKHX M MOIYKPHCTAIUINYECCKAX MOJMMEPOB H JOCTHTaeTCs HpH
po? xaﬂ?remnou yHeHHH He Gonee 2-5%. Comnoctasiss XpuBsie- 1 ¥ 2 Ha 3TOM PHCYHKE MOXHO
o BHTH, 9TO PA3IMYHA B 3HAYCHHAX Or H Gp 06Pa3MoB NPOSABIAIOTCA B OCHOBHOM IPH KOHILEH-
o CI(i—I—40 B coctaBe cMecu IIBX+CKH B mpenenax no 35%macc. Ilpu conepxanmmn CKH-
40 B CMECH 40% macc. u 6onee o; 1 6, 00pasnos CIHBAIOTCA. IInomans, 3aKO9eHHAA MEXKITY KPH-
£IMH Op H Op, XBpaKTepU3yeT 0611acTh IIACTHIECKOH nedopmanuu. ITomydeHHSIC JAHHEIE HCITHI-
e CBHIETENBCTBYIOT O TOM, 9T0 nipu KoruenTpanua CKH-40 B cmecu 40%Mace ¥ BEIIIE MOMIH-
me KOMIIO3HIMH TEPSAIOT CBOH IUIACTHYECKHE CBOMCTBA M MPHOOPETAIOT CBOHCTBA PE3HH.

= g " |

-

o
A

0 ' 20 @ 40 '5b'§‘o‘faa
CKH-40, 7, nacc.

Puc.2. Bmmsane xonnentpanuu CKH-40 Ha npesien TeKydgecTH npH pacTaoxennH (o;) — 1,1' u paspymaromee
HanpskerHe (o) —2,2'- nexozwoi cmecu IIBX+CKH-40 — (1, 2) u IIBX+CKH-40
¢ nobaskoit urrpemenTos — (1, 2).

Taxum o6pasoM, anacroriactamu B cmecH IIBX+CKH-40 MOXHO cUuTaTh T€ HOTHMEPHEIC
KOMIIO3HIIHH, B COCTABE KOTOPHIX KOJIAYECTBO dnacromepa npessimmaer 40% macce. npenen. Ilona-
racM, gro mpu kormnenTpamuu CKH B cocrase cMecu 35-40 % Macc. mpoMCXOaUT MHBEpCHs (as,
xorna aucnepcHas cpena IIBX cramosurcs aucnepcHoi dasoif, a mucnepcHas (hasa snacromepa
npeobpasyerca B aucnepcHyio cpexy. IIpu 3ToM, Kak NMOKa3alnH pPe3ynbTaThl JKCIIEPUMEHTANBHEIX
HCCIeI0BaHHiIl, B POLECCE OJHOOCHOM e OPMAITHH 3aBHCHMOCTS HPWIAracMOoi Harpysku Ha 06-
Pasent ot nedpopmanuu npuobperana S- o6pasHyio GopMy, XapaKTepHYIO IJIs PE3HH.

B mpouecce necnenoBanys 31acTOILIACTOB NPEACTABIANOCH HHTCPECHEIM OLEHHTE BIHAHHE
CTpyKTypoo6pasoparens (aqM3apHHa) H areHTa cMasKu (cTeapaTa IMHKA) Ha IPOYHOCTHEIE CBOM-
CTBa nonumepnrix cmeceit [IBX+CKH. Conocrasmas xpusse 1' i 2' Ha“pxc.Z, MOXHO 00paTHTE
BHHMaHHe Ha TO, 910 BBE/ICHHE HHIPEJHEHTOB B COCTAB PaCCMAaTPHBACMOH CMeCH NPHBOJHT K yBe-
THYEHHIO BETMUMHEI X Oy H Op. Hapsy ¢ 3THM, YCTaHOBJIEHO, UTO 06/MacTs riacTudeckoii Aedop-
Manuu ysenuumsaercs ot 35 no 40% macce. copepxanns CKH-40. 3o ob6cToaTenscTBo CBHJICTEIE-
CIBYeT 0 TOM, WTO reTeporeHHbe LEHTPH KPHCTAUIH3AMH, chOpPMHPOBAHHEIE _B TMOMHMEpHOH
CMECH yacTHnamMy anM3apHHa, JaKe B TPAHMYHOM obnacTr nepexoza IUIACTHYECKOH neopmammn B
JIacTHYecKyI0, CMOCOGCTBYIOT CO3NaHHIO KPHCTALTHIECKHX 0Opa3oBaHMii. Hpg KOHIIeHTPaIuH
CKH-40 cprmme 40% Macc. B CMeECH o H op 06pa3LOB CIHBAIOTCA NPOARIAA cBolcTBa pesut. Co-
TocTapnss Ha puc.] mIomamH, 3aKMI09eHHBIE MEXAY KpHBEIMA 1, 2 1 1', 2', MOXHO 3aMeTHTB, 9TO
BBe/eRne unTpeUeHTOB B coctas nonumepHoit cmecn IIBX+CKH-40 criocofcTByeT yBenmuaeHHIO
Ofmacti mx muracTuueckol AedopMalHH B CPaBHEHHH C HCXOJHOM CMECBIO. Cam daxr, 9T0 1pu

L.19
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xonnentpaimy CKH-40 B cMecu carume 35-40% Macc. 6; H Gp CIMBAIOTCA B €THHYIO KPHBYIO CBn-l
ACTEIILCTBYET O TOM, 9UTO AAXKE CTPYKTYPOOOpa3oBaTes B CIUIOMHOM aMopbHO# mommepHoit Cpe
Ai¢ HE B COCTOAHMH ()OPMHPOBATE IeTEPOreHHEIE NEHTPH KPHCTAUTH3AIMH M TEM CAMBIM BITHSTE, H
IIPOYHOCTHEIE CBOKCTBA.

Ha prc.3 mpuBoasTes pe3ynbTaThl HCCeAOBaHAA MUKPO(GOTOrpadHIECKIX CHUMKOR HOJIg.
MEPHEIX CMECeH ¢ pa3nmuaHEIM cooTHomenueM IIBX : CKH.,

ITomiMepHEte cMecH GrUm momydenk! B BHAe IWwieHkH u3 1.0% pacteopa IIBX+CKH-40 2
JAHXJIOp3TaHe,

Elmi Macm_ualor

Pruc. 3. Muxpodororpaduu nommepusix cmeceit IIBX:CKH-40 npu
COOTHOIIEHHH, COOTBETCTBEHHO: a) 65:35 u 6) 50:50,
TIOTy9eHHEIe H3 % NOJMMEPHOTO PacTBOPa B AMXJIOPITAHE

Kax 6bu10 moxazano Bemme, cooromenne IIBX : CKH = 65:35 COOTBETCTBYET TOH CamMo# mpe-
AenbHOM xoHUeHTpaiy [IBX, npn KoTOpOM moOMMMEpHAA CMECH eIie COXpaHsET CBOI0 MHHHMAIb-
Hy1o wiactraHocTs. Conocrasnss ¢ Mukpodororpadueit, npuseaennoi Ha prc.3(a) MoxmHO ycra-
HOBHTB, YTO MMCHHO NPH 3TOM COOTHONICHHH KPHCTAIIMYECKAs HaJMOJEKYNsSpHAs CTPYKTypa
IIBX npaxTudeckd HAXOUTCA HA CTAgMM paspymenns. IIpH cpaBHHTENBHO GOTEE BHICOKOH KOH-
nenrpaiyu CKH, T. e. npu cootHomenun 50:50, npoucxoauT HHBEpCHS (a3, B Pe3yIBTaTe dero
AHCIEPCHAA CPeAa KPUCTALTHIECKOr0 KOMIIOHEHTA CTAHOBHTCA IUCIIEPCHOM (a3oii (puc.36).

Kax Buzmo w3 puc.36, KprcTammMueckuii KOMIOHEHT cMecH — [IBX (opmMupyercs B BH/IE
HEB3aUMOCBA3AHHBIX APYT € APYTOM OCTPOBKOB B MAaTPHLE MM JHCIIEPCHOM CPE/e 31acToMepa -
CKH-40. MimenHo 3Ta pa3soGNIeHHOCTs KPHCTALTHIECKHX 06pa3oBanmuii B JUCTIEPCHOH cpeae dna-
CTOMepa, COGCTBEHHO H HMCKITIOUAET BO3MOXKHOCTE ILIACTHUECKOMH nedopmanuu 1 obpasosanne
meiKkH B ob6pasnax.

HecMotps Ha Gonsmoe wueno pabor no MCCIEAOBAHMIO BIIMSHAA PA3THIHEIX MHTPEHECH-
TOB: CTPYKTypooOpa3oBareneii H areHTOB: CMa3Ku Ha nepepabaTEBaeMOCTs 1 CBONCTBa HHIHBHIY-
AIBHEIX IIOJTMMEPOB, MPO6IeMaM CTPYKTHPOBAHHS OIAMEPHEIX CMECEH YEIeHO BECEMa HEOCTA"
TouHOe BHMMaHue [4,5]. M3ydeHne HMEHHO 5TOro BONPOCA MOIVIO 6l POMHTH CBET Ha MPOGIIeME,
CBA3AHHEIC C YCTAHOBJICHHEM B KOMIIO3HI[MAX B3aMMOCBA3H CTPYKTypa-cBoiictea. Tak, HampHMep,
H3BECTHO HCTOJIB30BAHHE Pa3NMIHBIX THIOB CTPYKTypooGpasoBaTesnel, MO3BONMIONMX CymIe-
CTBEHHO CHH3HTb A€()eKTHOCTh KPHCTALIAYECKHX 06pa3osanuii [6-9]. Cassano ato C TEM, 4TO BBE-
AcHHE NONOOHBIX WHTPEIHEHTOB B COCTAB IOJHMMEPHEIX CMeceii cnocobeTByeT GopMHpOBaHHIO
MENKOC(HEPOIHTHON HANMONEKYISPHOM opranusamu [7]. B nammom CIIydae, U3 YHCla CMEIIMBAC
MBIX KOMIIOHEHTOB ToNEKO ofnH IIBX sBnserca kpuctamvecknM. ITosromy, cam nponecc ¢op-
MHPOBaHHS MEITKOCHEPOIHTHOH CTPYKTYPEI MOXKET IIPOTEKATh TONBKO NpH H36srke ITBX B cmecH,
T.e. korja konudectBo CKH B cocTaBe kommosumuy He npessimae  30-35% Mace. :
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""""-”Tmneﬂno OYEBHIHO, YTO B IPONECCe CMEIICHHA IOIHMEPHEIX KOMIIO3HTOB B PeXHMeE

cuiaBa TOMYJAOTCA CMECH, MPE/ICTABIAIOMKE co0oii reTeporeHHBIC CHCTEME! C JOCTATOYHO

. sxgoil $Ha30Boi CTPYKTYPOH H pa3sBHTOH IOBEPXHOCTBIO paszeina. IIpH 3TOM OHHM M BaXKHEIX
et {eB CMEIICHHA IOJMMEPOB ABIACTCA MX PABHOMEPHOE B3aUMHOE JHCICPrHPOBaHHME B CMeE-
ﬁﬁm,f’,}opym 04EHB CII0XKHO 06ECTIEYHTE B CHITY BEICOKOH BA3KOCTH PacillaBa H HU3KOH IIO/IBIXHO-
m’i maxpomoinexyit. Ocoberno Go/bumie TPyHOCTH C PABHOMEPHOCTEIO B3AHMHOIO JTHCIIEPrHpO-
pagHA TPOABIAIOTCA NPH CMEMICHHH TeX KOMIO3MIM, B KOTODEIX %-€ COZepKaHHe O/HOrO H3
KOMIIOHEHTOB CMECH CPaBHHTEBHO HU3K0e He npessmiaeT 10% mace.

Taxum 00pa3oM, Ha OCHOBAaHHH BBHINICH3NIOXEHHOI0 MOXXHO KOHCTATHPOBAaTh, YTO nonH-
MepHEIE CMECH Ha OCHOBE aMOp(HEIX ¥ KPHCTA/UTAYECKHX HOMHMEPOB IPEACTABIAIOT ool J0-
BOJBHO CIIOXKHBIE TETEPOreHHEIe CTPYKTYPhI, KOTOphIE 0Y€Hb TyBCTBHTENBHEI K H3MEHEHHIO COOT-
jomeHHs KOMIIOHEHTOB B cMecH. [lyreM BapsHpOBAaHHMS COOTHONMICHHEM KOMIOHEHTOB B COCTaBe
]aCTOIIACTOB M mopbopa cTpykTypoobpasoBaTeneil MOXHO B 3Hamen3_noi‘1 CTEIIEHH pPeryaupo-
BaTh ¥ BIHATh Ha Ka9€CTBO KOHCTPYKIIHOHHBIX H3/ICHH NOTy4aeMbIX Ha HX OCHOBE.
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POLIVINILXLORID V© BUTADIYEN-NITRIL KAUCUKUNUN 9SASINDA
ALINAN ELASTOPLASTLARIN MOHKOMLIK XASSOSi
N.T. Qahramanov, R.S. Haciyev, A.M. Quliyev

Moagalads takrar polivinilxlorid va butadiyen-nitril kaugukunun asasinda elastoplastlarin

hazirlanma problemlari gastarilir. Polimer qanisiglarimin quruluguna va méhkamliyina torkibinds
olan komponentlarinin nisbi tasiri tadgiq edilmigdir.
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DEFORMATSION-MECHANICAL PROPERTIES
ELASTOPLASTICS ON THE BASIS OF POLYVINYLCHLORIDE
AND BUTADIEN-NITRILE RUBBERN
N.T. Kahramanov, R.S. Gadzhiev, A.M. Guliev

In article problems connected with working out are considered elastoplastics on the basig o |
secondary polyvinylchloride and butadien-nitrile rubber. Influence of a parity of components is fz
vestigated on structure and properties of polymeric mixes.
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AzMiU

-—-—f-—;vay gziillovi nam ve su ila doymug gelf qruntlanina istinad etdikd> yaranan

idasiya prosesina baxilir.
komahdgal}}” gzﬂ!ﬂnﬂn qrunt asasmin rea;_ ;aziy?zarini xarakteriza edan Huk yayi va Nyuton

i mi reoloji elementlardan istifada olunur.
“mamgg; ?zﬁlﬁnﬁn ';mnr asasinda yaranan garginlik va deformasiyam kiiravi va de}’ia.rqr
tenzorlarla xarakteriza edon kombina edilmis model taklif olunur. Deformasiya vo gorginliyin
kiiravi va deviator tenzorlart reoloji tanliklarls ifads oz'um:rr. Suyun masamo tozyigindon, svay
Gziilii qruntunun nomli va su ilo doymug bark hiccaciklorinin sixilmasindan yaranan effektiv v
yan tazyiglar hesablanir. -

a-“'(r

Sahil, hidrotexniki vo daniz qurgularinin hesablanmasinda gelf qrunt!anmn ‘ﬁziki-mexani}s:i
xassalarinin nozoro alinmast vo miivafiq hesablamalarin apariimas1 xiisusi ahamlyya.t. kasb c_dl.r.
Buna goro milxtalif adabi manbolar tahlil olunmus, svay 6ziiliiniin qrunt ?sasmm reoloji modelinin
miixtalif névlari tadqiq olunmugdur. . . o e

Miixalif cisimlar figiin kilrs va deviator komponentlarinin reoloji tanlﬂdsm a9sas f_‘orma.m
tenzor gorginliyi vo deformasiya ilo ifalds olunur. Reoloji model ilk dofs onu taklif edon alimlorin
adlart ilo adlandirilir. Tadgiqatda asagidaki reoloji elementlardon istifada olunrm%sd-m': _

1. Huk yay1 (elastik cisim) - kilro vo deviator komponenti {igiin garginliklo deformasiya
xatti asililiqla xarakterizo olunur:

P:=2Ge!; P,=P.+P, 1)

rs?

P’ =3ke!;

rs?

burada, Pf, - tosir edon yiikdon saquli istigamoatdo gorginliyin kilrs tenzorunun komponenti;

k= B . hacmi sixilma modulu; e: - kompressor sinag ilo tayin olunan deformasiyanin
3(1 -2 auo)
kiirovi tenzoru; G = H—E"—— - qruntun siirtiinmo moduly; Ey - qruntun deformasiya modulu;
3(1+24,)

/o~ Puasson amsalidir. ' - .
2. Nyuton amortizatoru (maye) —9zlii cismin sixilmasi asagidaki reoloji tonliklo xarakterizo
edilir: 2

P, =keg, +2V'e, 2

yors
Garginliyin kilravi tenzoru:
P’ =3'e) 3)

Vo - hacmi 6zliilitk amsaly; e: - kitrovi deformasiyanin siirati; e, — mayenin hacmi deformasiya
tenzorudur, Burada gorginliyin kitrovi komponenti Huk cisminds oldugu kum g(_ﬁtﬂrﬂlﬁr. o
Deviator komponenti deformasiyanin siirst tenzoru komponentind miivafiq doyisir. V' —

deviator tenzorda qruntun siiriigmods tezlik smsal1 olub, sabit hoddir. & — Konekker deltasidir,
0

8, =-%n_ disturu ilo toyin edilir. Oxboyu deformasiya hacmi deformasiyaya barabar olmaqla
&/3

oktayedrik deformasiyanin iig mislina barabor gotiiriiliir. &=6=3 &
83
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3. Sen-Venan cismi-stirtiinmads miliqavimat qlivvesini xarakteriza edir. Burada qabu] edi]i‘
ki, cisim sixilmazdir: e,=0; Ef, =0 vo stiriigdilriicti gorginlik elrmentlorin milqavimatindan kigg
olduqda cisim horokot eds bilmir.

Elmi Macmuala;

Pi<g —el=0

@
d d_ d
P"SQ,—)P"—ZAE“ (5)
d
burada, A= %— = ‘_reij omsali tenzor gorginliyi vo deformasiyanin invariantinge
er.r yncl

asthdir.Burada, 7, — oktayedrik toxunan garginlik; 7:“ - oktayedrik deformasiyanin siiratidir,

4. Kepesin siiriigan bloku, stopor va requlyator alava reoloji elementlar kimi qobul edilir.
Bu eclementlorin ardicil va ya paralel birlosmasindon miixtalif reoloji modellor alingy
Maksvell cisminda Huk yay1 ve Nyuton amortizatoru ardicil birlogdirilir.
Maksvell modelini tenzor garginliyinin va deformasiyanin deviator komponenti {igiin tatbig
Kelvin cisminds Huk yayr vo Nyuton amortizatorunu paralel birlogdiririk. Maksvell vy
Kelvin cismlori Huk yaymn ve Nyuton amortizatorunun birlagma tisuluna gors farglanir. Maksvell
cisminds zamandan asih sabit yiikil ani tatbiq edirik. Burada Huk yay1 vo Nyuton amortizatory
ardicil birlagdirildiyindan yiik har iki elementa eyni tasir edir. Yekun deformasiyanin siiroti, model

elementi togkil edon deformasiyalarin comins barabar gétiiriiliir. Deviator tenzorda Huk yaymin v 1

Nyuton amortizatorunun deformasiya siiretini agagidaki kimi yazinq:
P P
d d d rs s
e, =\e, )y +\e, )y =" +—=
rs ( r:)H ( r.r)N ZG Zvd (6)

burada , H — Huk elementi (yay1); N - Nyuton amortizatorudur (maye).
Maksvell modelinda deviator va kiiravi tenzorlar borabar gétiiriildiiytindan, gorginliyin devi-
ator komponentini agagidak: kimi yazinq:

P:r = ZG(e:)H;

Pi=2v'(e?), M

Kelvin cisim modelinds Huk yay: va Nyuton amortizatoru ardicil birlagdirildiyinden alinan
tam yik gorginlik vo deformasiya tenzorunun P =2Ge! deviator vo P’ = 3ke] kiirovi
komponentlorino miivafiq paylanir. _

Ogor Kelvin cisim modelini garginlik v5 deformasiyanin deviator tenzoru formasinda gabul

etsok, onda agagidaki tonliyi aling:
Pl =2Gel +2vie’ - ®

t; zaman intervahnda deformasiya, e:_'o =0 baslangic giymstindon baglayaraq artir. Miloyyan /1

giymatindon sonra deformasiya ei_ ; Qiymotine ¢atanda yiikk cisimdon gotiiriilir vo cismid
deformasiyasi agagidaki asiliia miivafiq doyisir.

et et est| -G (11 o
y
Elastik morhalodan sonra cisimds axma baglayir deformasiya azalir.

&4

ElmiMacmualar e CﬂdlsNM —
% orginlik, deformasiya tenzoru komponentinin kiirovi hissasini,_eym zamanda
g i:}-;ﬁ;ll:ﬂoiminiaziwaﬁ, Huk yay1 vo Nyuton amprtiz_a’toru arasinda yiikiin yayilmasini,
elastik 72 im modeli self qruntlannin reoloji strukturunu tasvir edir. _ L
Kelvit clsaksvell cisminin tohlili gostorir ki, o gorginlik deformasiya tenzorunun deviator l_nssam_m
Mvir edir. Maksvell cismi dalfa prosesinin xarakterino uygun zamandan as111_ sabit yukun
¥ e saslanir. Burada dalga yiikii hor iki elements (Huk yay1 va Nyutop z_amortxzatoru) tosir
tat'.mqm::igforrrlasiya siiroti hor iki elementin deformasiya siirstlorinin comi kimi tapilir. Maksvell
e eqruntlannm reoloji strukturunun IT hiss1si kimi gabul edilir.

cismi §°$1£’f gruntlarinin xassasini tosvir edon asagidaki kombins edilmis reoloji model toklif olunur

(53ki1 1).
r' &

Py

e

Sakil 1. Self qruntlan figlin kombina edilmig reoloji model

elf gruntlar qum (cinqilli qum, iri qum, xirda qum, tozvari qum) v3 namli, su il doymus
halda gsilli glumlu tocipaq,(ggil(lli to:'lpaq, gil) gruntlardan ibaratdir: §elf qruntlan six (llzfirfk),l orta
sixligh (yarim bark) va yumsaq (plastik vo axan) halda olur. Pr?ktlkl he.sabla..n,:.alarda to ? unan
reoloji modello gelf qruntlanmin yuxanda sadalanan xassolori ~ tosvir ed;lu-_. Self_q:gnt am&u:i
kombins edilmis modelino miivafiq reoloji tonliklor yathr.‘Bela ki, kombino edilmig rlnol e
asasinda self qruntlan iiglin gorginlik, deformasiyanin kiirovi ve deviator tenzorlart asililiglan
asagidaki reoloji tonliklorlo ifads olunur:

a) gorginlik komponentinin kiirovi tenzoru liglin

P’ =3ke’ +3V'e, (10)
b) deformasiyann deviator komponenti iiglin

d d
d=Pu+Pn

€, E zvg (11)
(10) va (11) ifadalorini agagidak: kimi yazmag olar:
Pl = S(k +v° %]e:, (12)
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L
Py &
14+—+— :
G ot

Tohlillor gostorir ki, gorginliklo deformasiyanin xatti asililiinda kombina edilmig reoloj;
model §zlil-elastik halda olan gelf qruntlarinin xassolorini yaxs: tosvir edir.

Xarici ylikden, doniz qurfusunun xiisusi gokisindon, hidrostatik tozyiqden va bagqa
yiiklordan gelf qruntlan sixilir va onlarda konsolidasiya prosesi gedir. Xotti halda gelf qruntlaning,
konsolidasiya prosesinin diferensial tonliyi asagidaki kimi gotiiriiriik:

Oe k, du

— =14 St G
( e)yw oz’

1
ot “

burada, e — masamolilik omsali; # — zaman; ks - filtirasiya amsali, m/giin; %, — 10 KN/m® — suyun
xiisusi ¢okisi; ¥ — masamo tozyiqi; z - dorinlikdir, m.

Oger qobul etsak ki,
e
T
ot ot
ou 00’ o’s
w e W =
0
v —
- ot . -|k 02]__
o lps an{enr) 2
ot
d_0 2
k+|:v°+(g—§)v‘]§ v(;: %
A= = 23 ' (17)
I+—-—
G vt
burada, A va - Lame parametrloridir. ’ -

Suyun mosams tozyiqinden, svay Ozilii qruntunun nomli va su ilo doymus bark
hiccaciklarinin sixilmasindan yaranan effektiv tazyiq asagidaki diisturla toyin edirik:

o’=P.=(—ﬂ+2y/)Z—P=(4A+2y/)£I (19)
Z

ou
Vahid dorinlikds yiikiin artmasmdan 7y masama tozyiqi (neytral tozyiq) azalir, miivafig
olaraq effektiv gorginlik (tazyiq) artir. Onda:

ou o0 &'p
o T WY
oz ox fiet ‘”_)azz

19

- 86
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Eﬁ;.ﬁ—kl_—;ﬁm nozars almagla self qruntlanmin konsolidasiyasinin asagidaki diferensial tonliyini

alng:

2
s A+ o) 204 %0

= 20
A, oz ot 4 o

(20) tanliyinds A+ 2Y/ vurugu asgdala kimi gabul edilir

d 0 2
k+[(g+§]v‘+v"]%+vé %
(A+2y)= = 21

Ani tasir edan miintozom yayilmis yﬂk-ﬁEﬂn sakil 2-doki sarhad §ai'ﬁarini tatbiq etsak, sado
halda zarba-dalga yiikiiniin pillovari artmasi nazaro alinmagqla agagidak sortlor gabul edilir:
q()=0, 1<0; q(t)=qo, 1<0

A e
?_&‘L = () forziyyasini nazors almaqla t zaman srzinda & xatti deformasiyasim aggidak: kimi tayin
edirk:

(22)
Burada, A; agagidaki diisturla tayin edilir:

(23)

IITIITT?
| Suyadaeml
z

Sakil 2. Miintszom yayilmig ani tasir edon dinamiki yiikiin tasirindon
qumlu gelf quruntlarinin sixilmasinin hesabi sxemi
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Yuxarida geyd olunanlan nozors alsaq qazma-inyeksiya svaylan {i¢lin yan tozylqin orty
qiymotini agagidaki dilsturla hesablaya bilarik: A

] 5 1 6 y
B S - (2t +1) v + 30" + 2)
i 1) (24)
X exp[—gt)—exp | ol 4
d
4 V’ +(E—+£)v" + A4
_ G 3 i)

(24) ifadasindon goriindityli kimi gelf quruntlarma vurulmug svaydaki yan tozyiq, self quruntunun
hocmi sixilma modulu k - dan, quruntun G siirlisms modulundan, self qruntunun hacmi 6zlitlik
omsalinin +° kiiravi va v deviator formasinda reoloji modelindsn v A; omsalindan asihidir. Self
quruntunun kombino edilmis reoloji modelinds deformasiya sabitdirsa garginlik sifira yaxinlagir,
Taklif olunan kombins edilmis reoloji modelds konsolidasiyanin sonuna dogru (mesama suyunun
¢ixarilmasi va kiplogmo) siiriigdiiriicil garginlik paylanir, hidrostatiki gorginlik hali saxlamilir,

NOTICD

1. Reoloji modelo dair miixtalif qrunt névleri lighin milxtalif hallarda ¢oxlu adabiyyat tahlil
olunmugdur. Tehlillor gbstormigdir ki, self gqruntlariin reoloji modeli kifayot qadar
Oyranilmomigdir. N

2. Self gruntlan iiglin kombins edilmis reoloji model islonmigdir. Bu modelin elementlorinin
deviator vo kiirovi formada tonliklori yazilmigdir.

3. Nomli va su ilo doymus self gruntlan mesams suyunun (neytral tozyigin) sixigdirilmast ils
méhkamlonlirilmasini vo bark hissaciklor tarafundan gobul edilon effektiv tazyiqi nozors alan
tanliklor taklif edilmigdir. ' .

4. Milayyan edilmigdir ki, toklif olunan kdmbino edilmis model, gelf qruntlarim xatti va qeyri-xafl
goyulugda, hamginin gorginlik vo deformasiyam: kilravi, deviator tenzorlarla yaxst xarakterizo
edir.
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PACYET EYPOHHBEKI[HOHHBIX CBAH C YYETOM ITPOLECCA
KOHCO/IHJAIIHHA
JI.®. Acnanos

Paccmompenst npobnemsl KoHconudayuu O06yXcnotiHozo 6000HACHIYERHO20 wenb(osozo
zpynma om go3deiicmeus ceaiinozo gynoamenma nod mMopckum coopydicenuem. OcHosnas gpopma
peonozudecku: YPaBHeHUli 6bIPAJICACMCA MEH30PAMYU HANPAJICERU U Oeghopmayutl, Kax Ons wapo-
goz0, MaK U O 0esuamopHoz0 KoMnoneHma paznuynelx men. Ilpednodicena KoMOUHUPOBAHHAsA
peonozueckan Mo0ens, Komopas 00CMamoyHo XOpowio onucsléaem ceolicmea wenbpossix pyH-
108 O/ NPAKMUYECKUX PACYEmo8 npy UCNONb308aHUY UX O/ CIMPOUMENbCMBA MOPCKUX COOpydice-

uil. 4
) Ilpednazaiomes popmyns: Ona onpedenenus cpednezo 60K08020 0asNEHUA, OKA3LIBAEMO20
na GypounvexyuonHble u GypoHabuenvie ceat 8 353@'61133%& yacmsax 6 wgquaaom 2pyHme.

ESTIMATION OF DRILLED-INJECTION PILE WITH ACCOUNT
OF CONSOLIDATION PROCESS
L.F. Aslanov

The problems regarding consolidation of two-layer water-saturated offshore soil against
influence of pile fundaments under marine structure  have been considered. The principal
form of rheological equations is expressed by tension and deformation tensors as for globe so for

 deviator components of different objects. There has been suggested a combined rheological model,

which sufficiently well describes the peculiarities of offshore soil for the purposes of practical esti-
mation while their application for construction of marine structures.

The formulas have been offered for determination of mean lateral pressure exerted on
drilled-injection and bored piles in deepened parts within offshore soil.
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ﬂ HATADAH O RIKILINTIDARSGIO L UNMAN T ‘é"’un'j’-__—_ ardan on osas1 sistemyaradicl, faktor kimi, son natico toqdim olunmamgdir. Konkret
' o sixifizioloji parametrlora vo hamginin “insan amili”nin ANS HHIE ilo qarsiliglt slagalords olan
HHIE- AMILININ : sstaricilorin formalagma morhololorine baxilmir. Hal-hazirda bu istigamotdo osasen diagnostik
95 AN SISTEM ToDQlQl Eamkterlj iglor aparilir vo iglonib- hazirlamalar xarici korreksiya blokunu 6ziina daxil etmayib.
A.M. Pagayev, A.M. Mommadov, V.Z. Sultanov, B.M. Mirzayev, R.K. Abasov Biitiin bunlar aviasiya sistemunin talablorine tam cavab vermir.

Yalniz akademik P.K.Anoxinin funksional sistemlar nozeriyyssi bu gatigmazhgqlan istisna
Milli Aviasiya Akademiyasi edir va dispetger faaliyyatinin spesifikliyine uygun psixofizioloji gostaricilori xaricden xiisusi
i nazarat—korrcksiya bloku ilo tonzimloyerok daha milkommal sistem isloyib hazirlamaga imkan

HHIE-d> “insan amilinin” psixofizioloji gostaricilarinin emosional stress garaitinda

pozulmasy, dispetgerlarin pesa sahvlorinin artmasi ilo milgahida olunur. P.K.Anoxinin Ymdﬂ(l’z)'. . . . . g s T . . .
funksional sistemlar nazoriyyasi asasinda, yeni sistem Osasnamasi iglonib hazirlannigdir. Bu Beloliklo, masalo dispetgerlorin psixofizioloji gostoricilorin vo funksional voziyystlorinin

Osasnamaya gora, “insan amili”nds> bag veran pozuntularin normallagdiriimast, HHIE-nin pozulmasina nozarat, habelo vaxtinda korreksiya tadbirlorinin kegirilmoasini tamin edon sistemlo
effektiviiyinin artmasina sabab olur. pagldir. 5 e
Elmi-texniki toraqqi dovriinds aviasiyada ugus ve dispetger heyatinin psixoemosional Buna gdro do psixofizioloji gostericilorin operativ nozarati va koxfekmyam HHIE-nin i§

yitklanmolori son illor daimi siiratlo artir. Bununla slaqodar olaraq, bir torafdon orqanizmda 9sab- effektivliyini s’ LOMRISAD arm e i :
somatik, {irak-damar va bagqa pozuntular, digar torafden iso aviasiya heyatinin pego foaliyyatinds

Qarsida qoyulan isin osas mogsadi aviadispetgerlorin “insan “amili”nin psixofizioloji
sohvlarin vo “uguslarin tohliikesizliyi”nin tominatinda tahlitks ehtimalinin yliksolmosi tez-tez qeyda

gostoricilorinin P.K.Anoxinin sistem nozeriyyasi esasinda, tadqiqi vo bu gstoricilorin HHIE-nin
almir. Beloliklo, aksor hallarda (80%) bu dayisikliklerin “insan amili” ilo bagl olmalan askar effektivliyinin artirilmasi va uguglarn tohliikasizliyinin milkommollogdirilmesi ligtin kompleks
gOriindir.

nazarat-korreksiya sistemlarinin islonib hazirlanmasidir.
Buna gdra, Beynalxalq Millki Aviasiya Teskilatimn (ICAO), homginin Dévlstloraras

Tadqiqahn material vo metodlar.. ~ Tadgiqatlar, P.K.Anoxinin funksional sistemlor
Aviasiya Komitosinin (DAK) sonadlerinds, “uguslarm tohltikesizliyi”nin tominatinda “insan nazariyyasi osasinda “insan amili”nin psixofizioloji gostericilorinin formalagmas1 vo ANS HHIE-
amili”nin va onun psixofizioloji aspektlorinin aragdirilmasina prioritet yer verilir.

nin mixtslif komponentlori ilo birlikds bunlarnn qarsihigh olagesinin tadgiqi yeni Sistem
Elmi-praktik shomiyyst kasb edan bu faktlar obyektiv sabablorla giiclonir. Son zamanlar

Dsasnamosi {izro aparihir. Islonib hazirlanmig sasnamayo gora psixofizioloji gostaricilorin mitkom-
dispetgerlorin giinahindan vo onlarin sohv foaliyyatlori ucbatindan Hava Horokati Idarsetmasinin mollosdirilmasi Gigtin onlar barasmd? normativ talablaro uygun nozarat-korreksiya tadbirlarinin

Effektivliyinin asaf diigmosi (HHI) soboblorindon bas veron, xiisusi hallarin vo zominlarin say kegirilimasi daxldir. )
yiiksak olaraq qalir va artma tendensiyasina malikdir. B, ks afferentasiva
Bu onunla slagalandirilir ki, dispetgerin pego foaliyyati hadden artiq mosuliyystlidir. HHIB HGHIEnmaapy  erdbsrdblar Oks afferentasiya
zamam uzun siiron zehni-psixoemosional gorginlik ilk novbado gox hossas olan, vacib pego mﬁ————\..m,::l:zqm : ! ‘_—_1;;}'“
psixofizioloji keyfiyyatlorino (PVK), sinir sisteminin sensomotor reaksiyasmimn siiratina (SRS) va ittt GGl T VY pramertar
funksional vaziyystin psixofizioloji gostaricilaro neqativ tsir edir, onlarn saviyyosini normadan Hasaior 2 [ (L Ry . \:“_l /7
. - . . . . ) -
konara g¢ixarir. Bununla barabor shomiyyotli derscode orqanizmin “sorgular”ina vo yikselmi % LD A L oo [HG e
tolobatina cavab vermoyen bu doyisikliklor tokrarlandigca névboaarasi, tez-tez ndvbanin sonunda, mﬁH,gﬁ;ﬁWg ] — n:‘z’;:h'ﬁ;ﬁ | RS | =< i
peso foaliyyati olmayan vaxtda da 6zilnil gdstorir, sabitlogir. Biitiin bunlar miixtolif sistemlarda A‘m“.___«;-—-hﬂ“g g e o
patoloji dayiggonliyin formalagmas iigiin patogenetik osasdir. Buna goro do aeroaviasiya sisteminin gt “m!n}__zﬁ‘.—'g /7"‘) HG yert
(ANS) on hassas vo eyni zamanda zoif olan “insan amili”nin psixofizioloji géstoricilori ilo bagh har b e Sy 3 Aty
hansi “ciizi” pozuntu bag versnlorin sobablorini dorindon yronilmosini, profilaktik todbirlorin W LT e Sy i S /
vaxtinda iglonib-hazirlanmasini va kegirilmosini tolab edir. s bagon mlem " S z
“Aviasiya Tolimatlan”na miivafiq” olaraq, HHIE effektivliyini vo “uguglarn Rglon wropertn T A ferint siotez E‘. Sensomotor
tohlikesizliyi”ni temin edon operator etibarlifimin apanc: psixofizioloji gdstericileri (PVK, SRS) Quzallaseems xemad ' B "ﬂ':‘%i‘!ﬁ%fm
burada asas rol oynayir. Bununla bels vacib pego psixofizioloji keyfiyyatlor (PVK) bu gostaricilorld U PP RO PIIR PP PTIPF (R r o S LT
miloyyan edilir: diqgatin sabitliyi, mentiqi diislincs, gdzlotlgmonin dinamik daqiqliyi, mokan ¥ g5 | i 1.' ! f-T i fxid-',}z *. L 35}\1:0} ,‘ '.f 1
tosviri, osab proseslorinin gevikliyi, operativ yaddas vo ekstrapolyasiyaya olan qabiliyyat. £ 2 i‘f?sll,.:omn}ﬁniu Nozarat s qc:s:ri- .I,ZF‘S&M:;:;'
- .Sesis&momr. reaksiya{nn siiroti isa (SRS) 6z novbasinds, aseb proseslarinin cevikliyi v % % % 2 Psixokorreksiva 'medikamentoz korreksiva 2 Psixokorrelsiva
abilliyi, differensiyas1 va longimosi, homginin emosional sabitliyi ilo xarakterizo olunur. Bu =ze< i waclb pesa psixofizioloji gtstaricilari (PVK): Sensomoter reaksiralarin
gstoricilor HHIE-do “insan amili”nin merkezi “dairasi” kimi qiymz:iandiﬁlir. Bununla belo PVK 343 i okt 'fl%‘i“’ P
va_SRS, dispetgerin HHIE miitaxassisi kimi, homin pesoya psixoloji yararlifimi milayysn edir. Bozi 2 £ g : i:ﬂ?ﬁ-ﬁ ;a%tﬁ?r[ﬁ;mmn dulatyt 3. f\'}‘?sl-odr;allaﬁg?hq i !
psixoloji gstaricilorin giymati normativlers uygun olmadiqda, dispetgerlorin foaliyystinds sohvler? 2ZE | 2:;‘*";’;?;’;5;? mifabaikdish ; iﬁiggﬁﬁi&ﬁﬁ%ﬂm“‘ : |
gotirib gixara biler. Buna goro hamin bu psixofizioloji gostaricilorin saviyyoesinin normativlor? i 7 - ekstapolvasiyaya qary: qabilivyat. 3-S5 nin miitshxrikdiyi. !
uygun yé‘lk_szldilmaksi ila’bl'dﬂlr'HE eﬁ'ekﬁvliyini va etibarllglnl tamin emlak, mmaq 01ar (4). -------------- aERAERE EEAEESEEAREENAENSEAISENRERENaREn ARdEsNANEESEENNEERENNERAREERanE samEs -- lllllllll
Jeya etmn vacibdir ki, bu istiqamatds is “insan amili"nin todgiqat: tigin daha pcrspektivli Sak.1 £’K.Anoxm1n ﬂ;nks;idnﬂ sxstem naz.a.ll'i I ssmamﬁvaﬁ ..0 I ;viﬁd“i.s“ét‘ hlrlaé:l g-isgofilziblo'i
olan va ICAO tarafindan gabul olunmus sistem yanasmasi asasinda kegirilmolidir. Movcud sistem gostaricilarinin normativa uygun mnlcammallg};ydirilmasi va hz:lval;;gkatinin fdax?: edilmgsinin (HHf;‘.‘.)

yanasma konsepsiyalarinda ¢oxlu milsbat cohatlor olsa da, ancaq ¢atigmazliglar da kifayat qadoardir. effektivliyini artirmaq {igiin hazarlanmus Sistem Dsasnamasinin sxemi
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Nozarat testlori kimi, dispetgerlorin vacib peso keyfiyystlorinin (PVK) va sensom y
reaksiyalarinin siiratlorinin (SRS) gostoricilorini xarakterizo eden psixofizioloji testlor istifag,
olunur.

Kontrolda olan psixofizioloji funksiyalarin xiisusiyystlarini nazars alib, slava olarag, uyg,
korreksiya testlori segilir. Biitlin nozarst korreksiya prosedurlan psixofizioloji tisullar osasingy
islonib-hazirlanir va xiisusi program iizro kompiiter variantinda hoyata kegirilir.

Bununla bagl olaraq avtomatlagdiriimig sistemin iki variantli nazarat korreksiya kompleky;
yaradilir:

*1-ci variant stasionar PK sistemi, goxmorhalsli psixoloji nazarat vo névbalararasi dvrlordy
psixofizioloji PVK gostaricilarin korreksiyasi iigiin toyin edilir.

* 2-ci variant SRS-in gostericilerinin i yerlorindo real is vaxtinda nazarst Uclin tayjy
olunmug, idarsedici PK vo sensomotor reaksiyasnin siiratini &lgon SR-T apparat-program
qurgusundan ibarat, monitor sistemi hazirlanir.

Todgiqatlarda, homginin ndvbonin sonunda psixoemosional gorginliyin inkigafi zaman
dispetcerlorin funksional veziyyatini dermansiz (psixoloji 6zlinil tonzim va ozon tadbiq olunag
metodlar) korreksiyas: {isulundan istifads olunur. Bu todqigatlar Kardiovizor 06s™ ilo PK
birlogmosinin kémayi ilo toyin edilon EKQ-nin agagi amplitudali ragslorinin dispersiyasin
amplitud-faza x{isusiyyatlorinin miixtalif indiqatorlarinin nozarsti altinda kegirilir. Cihaz miokardm
ilkin (kegici) igemik tozahiirilniin vo onlarin korreksiyasindan sonraki doyigikliklarino profilaktik
olaraq ekspress nozarati hoyata kegirmoys imkan verir.

HHiE-nin effektivliyinin giymotlondirilmasi dispetgerlorin nozarat-korreksiya psixofizioloji
tadbirlorinin kegirilmosindan svval va sonra “Ekspress” trenajor kompleksinds, aeronavigasiya pese
maosalolarinin halli zamani, sahv faaliyystin yoxlanilmasi ila olda edilir.

Tadgiqatin naticaleri va onlarim milzakirasi. Aviasiyada “insan amili” probleminin miiasir
vaziyyatinin analizi esasinda psixofizioloji gostaricilorin yeni sistem-ierarxik formalagma prinsipi
vo mixtolif ANS HHIE-nin komponentlori ilo qarsiligh olagelorinin Osasnamosi iglanib
hazirlanmigdir (2). ©sasnams qoyulan masalalorin holli tiglin agagidakilan 6ziino daxil edir:

1-ci ierarxiya: normativ toloblora uygun soxsiyyst-intelektual psixifizioloji gostaricilarin
miikommollogdirilmoasi ilo baghdur.

2-ci ierarxiya: “insan amili”nin psixofizioloji gostoricilorinin HHIE mosolslorinin halli
zamani ANS-in miixtalif komponentlori ilo qargiligh slaqasi ilo baglidur.

Bu Osasnamo, ANS xilsusiyyatlorine uygun modifikasiya olunmus orqamizmin funksional
sistemlor nozeriyyosina (P.K.Anoxin) ssaslanir vo Hava Gamisindan, radiotexnik, aeredrom, horbi
vo meteo xidmotlorindon, homginin rohbar va normativ sonadlorin talablorine goro alinan
informasiyanin afferent sintezi morholosinden baglayir. Novboti morholo iss, vacib pes?
psixofizioloji keyfiyyatlorin (PVK) va “cari” funksional voziyystin avtomatlagdirilmg sisteminin
komoyi ilo formalagma (nozarst vo korreksiya) morholosidir. 9sasnamays homginin gerarmn qobul
olunma marhalasi, naticalerin akseptoru ve foaliyyst programi da daxildir. Bunlardan sonra son
noticonin oldo olunmasi {iglin sensomotor reaksiyalarn siirst gostoricilorinin nozarati Vo
korreksiyasi baglanir.

Vacib peso psixofizioloji keyfiyyat (PVK) gostoricilorinin  toloblorine  uygus
milkommollogdirme magsadi ilo nazarat vs korreksiya iisullan tadbiq olunur. Masalonin halli iigiin
kompiiterin bazasinda stasionar avtomatlagdinimig dialoq sistemi iglonib hazirlanir.

Sistem psixofizioloji tisullarin istifadasi fizerinds qurulmusdur, psixonszarat (6zliniinazarat)
va névbadonkanar psixokorreksiya (6ziiniikorreksiya) ¢aligmalaninin kdmoyi ilo PVK-nin miixtalif
gostoricilorini normativ qiymatlora qador artrmaga imkan verir. Dispetgerin “psixoloji portret”init
formalagdinlmas: iigiin PVK osasinda poliparametrik texnologiyalarin tstbigi va verilanlef
bazasinin yaradilmas: ilo konstruktiv gaydalar islonib hazirlanir.

Dispetgerin “psixoloji portret”inin identifikasiyas: va formalagmasi, bu “psixoloji portret”in
“etalonla” milqayise edilmasi va PVK-m yiiksoldon, slava testlorin kémoyi ilo psixokorreksiy?
treninglorin kegirilmosi iigiin oks olagali avtomatlagdinlmis qurgular nszords tutulur. Nohayat
stasionar PK sisteminin program tominat: hazirlanir vo hayata kegirilir.
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ﬁmﬁkammalasdirma proseslorinin  reallagmasinin  asas Erinsiplari, 6ziino
cmorhaloli talim vo ya Oziiniitolimi daxil edir, h?mg:ix!ifl “psixoloji portret”in qurulmasi igiin
- emda tatbiq olunan psixofizioloji gostaricilor toqdim edilir. o . o
i Sensomotor reaksiyasmm siirati (SRS), HHIE-do “insan amili”nin miihiim psixoloji
:cilori iri kimi tadqiq olunur.
gﬁstm%lir;;izlnaﬂaﬁn asa@qgﬂsmasi vo ya bu gostoricilorin SRS- in normativ talablorine uygun
|madig1 zaman, xiisusi ilo geca ndvbasinds, gabul edilon gorarn icrasi ‘_‘gecikir:’. Eulomnlla beli
o edilmisdir ki, 01.00-dan 02.00-a vo 04.00-dan 05.30-saata gadr dispetgerin miirgiiloms
ii};iyystiniﬂ vo sohv faaliyyatinin ehtimal goxahr: onun i§gnzar11g1 iso az.aln'. Lakin bu saatlarda
dan gorba va geri ugub-kegon tranzit toyyaralorin maksimal say1 milgahida olunur.
e Buradan bela bir natice ¢xxir ki, homin saatlarda dispetgerlordon tolob olunan yiiksok
psixoﬁzioloji soviyys va aktivlik oksino SRS gostaricilarinin mnnmal qiyms?lari olan vaxta va
funksional voziyyatin zaiflodiyi dovrs tesadiif edir, Bu zaman dispetgerlorin ahval-mhyy:as_l,
aktivliyi va iirok faaliyystinin tezliyinin qiymatigri— 20%-dan gox asggl dﬂsﬁ&,Bu da pega sohvlarinin
artmasina sabab ola bilar. : - % N ' .
Beloliklo, hor bir dispetgerin peso foaliyystlorinin real goraitindo, psixofizioloji
gostaricilaring daimi nazaret korreksiyasinin vacibliyi tasdiq olunur. : o
Bu moagsadlo kompiiter bazasinda SR-T apparat-program qll_r_ggsmdan'1b_arat monitoring
sistemi islonib hazirlanmalidir. Bu qurgu psixofizioloji qaetoi:llann .kﬁmayl 11'.'-3_, sensomotor
reaksiyalarmim  siiratinin saviyyasine vo hemginin bilavasito 1§ yerinds hor bir dispetgerin
“giimrahliq” voziyyetine nazarst etmaya imkan verir. S i _
Novbadon sonra, zerurot yarandiqda bu gdstaricilerin yiiksaldilmasi {iglin monitor
leksindo korreksiya “treninglarin” kegirilmasi do milmkiindiir.
R Subtestlorin yeﬁyzo yetiril?nasinin naticalorina gora SR-T qurgusu avtomatik olarac! diizglin
cavaba sorf olunan vaxti Tpcy(DCV) hesablayir. Bunun {igiin her subtestin Tsgy (saniyalords)
{imumi yerina yetirilmo vaxti diizgiin cavablarin saymna Npc boliiniir:

l - Tsov

% Tosv=
|

jale

Alman noticalor SR-T-do vo ya morkozi kompiiterds proqnozlagdinimis ball-a.rla miiqais?
olunur. Hor iki variantin naticolori asafdaki gorarlar gixarmagq figiin ndvbo raisino venhr:. -

- SR- T-da tokrar testin taqdim olunmasi vo ya korreksiya “treyninginin” davam ed1}mas1.

SRS- nin har bir gdstaricisinin diizgiin cavaba sorf olunan vaxtinin (Tpcv), korrel_c:gyasmdau
sonra onun dinamikas1 verilir, Tpcy- sinir sisteminin gevikliyini, oks etdiran vaxti gﬁstan]u: o

Beloliklo ad: gokilmis “treyninglorin” ve korreksiyalann naticosinda HHIE effektivliyi vo
dispetcerlorin pe rarlilif artir. o

tcTadqiq:?nr a);lanlmaii {igiin PK ilo birlogmug Kardiovizor 06s™ f:ihazmlp kémoayi ilo E:KQ-

nin yiiksok hossash dispersiya tohlili metodundan istifado olunur. Dispetgerin psmoemqsu_mfﬂ
gorginliyinin inkisafi ilo olagadar, miokardin qan tohcizatinin va ilkin isemiyanin yaranma nslc!mn
qiymotlondirilmasi iigiin EKQ-nin kigik amplitudah rogslorinin  amplituda-fazali dispersiya-
tohlili kegirilir (3). . s ' ‘

Qeyd etmoliyik ki, Kardiovizorda aparilan EKQ-nin dispersiya tohlili ?sasmda tvilspett;er.lsnn
“praktik saglam” qrupunda iiroyin kartlanmasi, xiisusi ilo névbonin ovvalinds, psmoqmosmnal
gorginliyin agagn saviyyade olan zaman, “miokard” indikatorunun <15% oldugu hallarinda,
displeyds miokardin ayri-ayr saholorinde yasil rong tistiinlik togkil etmosi miokardin qan
tominatinin normal olmasina dolalot edir. . e
" Oksino, “risk” qrupunda, ssasen névba sonu, dispetcerlorin psixoemosional garginliyinin
Inkigafi goraitinds, “miokard”in dispersiya indikatoru yiiksalir vo 16%-67% hiidudlarinda olur:
bununla belo EKQ-da desinxronlasma proseslori va displeyde miokardin sm-qmm.zl'-qa]-n,'.ayl
?‘;gl@ﬁ artir, bu da miokardda qan tominatinin zoiflomasina vo isemik hallarin kegici néviino

dlalot edir,
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Belo hallarda dormansiz korreksiya tadbirlarin tatbiqi (psixoloji dziiniltonzimlomg vy y:
otrafin ozonlagdirilmast) psixoemosional gorginliyin vo “miokard”in dispersiya indikato
agag1 dilsmosine gatirib ¢ixarir. Bu iso 6z névbasinds miokardda yasil rangin yeniden artmag
gostorir vo miokardin gan tohcizatinin normallagmasina dslalst edir. Bununla da, erkan Yarang
isemik hallarinin smalagolmo riskinin profilaktik olaraq qargisinin alinmasi reallasir.

Qeyd edilon tendensiya, tohlil olunmus parametirlorin barpasmna va psixoﬁzioloji
proseslarin sinxronlagmasmin gliclondirilmasina y&nalib. Belo oksar hallar dispetgerlorin PVK v
SRS —nin milxtslif gdstoricilarinin normallagmas ilo milgayids olunur. Bu isa dispetgerlorin Yalng
saglamlifimin qorunub saxlanmasindan bagqa, hamginin onlarin pess yararliginin vo HHIE-
effektivliliyinin yiiksoldilmasins igaradir,

“Ekspert” trenajor kompleksinds PVK va SRS —nin psixofizioloji gdstaricilerindon v,
funksional veziyyatdon asili olaraq, dispetgerin pesa sohvlorinin doyisilmosi agkarlanir. Bununly
belo dispetgerlorin pega soviyyasino trenajor nazarati, agagidaki HHIE - masalolorin hall olunmag
ilo kegirilir. HG esalonunun doyigdirilmosi, hava goraitinin tohlili, HHIE komponentlari il
qarsiligh alaga, striplerin va damgiglanin ingilis dilinds apanilmas:.

“Ekspert” trenajor kompleksindo HHIE dispetgerlorinin  iginin effektivliyinin ilkiy
yoxlanilmasi miloyysn olunmus vaxtlarda: yaz-yay ve ya payiz-qis dovriinds baglayir. By
dovrlorda, bir negs ay arzindo trenajor kompleksindoa pegs biliklorinin vs vardiglarinin yiiksaldilmagi
Uglin mixtolif treyning ¢aliymalan da kegirilir vo onlarm soviyyasinin yoxlanilmasi pegs
sohvlerinin sayiilo giymatlondirilir.

flkin yoxlamalarin naticalori gostarir ki, HHIE dispetgerlorinin peso sahvlarinin soviyyasi
ayni-ayr1 dovrlorda sorti olaraq miloyyon saviyyado olmugdur: 99-110 sohv (4 qiymst) faaliyyat
gostericilori. Bununla belo bir srra milayine olunan dispetgerlordo miixtalif psixofizioloji
gostaricilorinin (PVK, SRS) soviyyasi normativ giymotlors uygun olmamigdir.

Tadgiqatlar gosterir ki, psixofizioloji korreksiya treyninglori kegirildikden sonra PVK va
SRS psixofizioloji gostaricilorin yiiksolmasi dormansiz korreksiya tosirlorindon (autotreyning,
ozon) sonra miigahids olunur.

Islonib-hazirlanmig Osasnamoys miivafiq, psixofizioloji gdstericilorde gedan “miisbat”
doyisiklor dispetgerlorin qorar qobulunun, faaliyyst akseptorunun vs programin formalagmasi
kimi psixofizioloji proseslorin yaxgilagmasi ilo milgahids olunur. Bu da 6z ndvbasinda son naticenin
parametirlorine miisboat tosir gostorir. Belo ki, peso sohvlorinin sayinin asag diigmosi, ~80-90,
(5 giymat) dispetgerlorin pegs yararliginin v HHIE effektivliyinin artmasina dolalat edir.

Osasnamo “insan amili’nin psixofizioloji gostaricilorinin ANS HHIE konponentlori ilo
qarsiligh alagolerinin sistem-ierarxik prinsiplorina uygun olaraq iglonib-hazirlanmigdir.

Iik olaraq toyin olunmugdur ki, EKQ-nin kigik amplitudlu dalgalarinda desinxronlagms
proseslorinin dispersiya indikatorlarinin yilksolmosi miokardda qan tominatiin zosiflomasinin
amillorindondir.. Bu da  ilkin igemiyanin  patogenetik osast kimi  qiymotlondirilir vo
psixoemosional gorginliyin, o ciimladen, PVK-nin vo SRS-in normativ gdstericilorindon asa@l
diismasi ilo miigaiyat olunur,

Nozarat-korreksiya (sullarindan istifado edilmosi psixoemosional garginliyi, EKQ-nin
sinxronlagma proseslorini, EKQ-nin dispersiya indikatorunu normallagdirir vo miokardda qan
tominatimin  artmas1 ilo milgahido olunur. Bu da, praktik olaraq ilkin igemiyanin yaranma risk
ehtimalmi “agagt salir”, homginin PVK vo SRS gostoricilorini normallagdirir va dispetgerlorin
“yalms” olan pego foaliyyatinin sayini azaldir.

Belolikla, “Ekspert” trenajor kompleksinds psixofizioloji korreksiyalann tosiri altinds
dispetgerin sohv faaliyyst gostoricilorinin asag diismasindan asili olaraq HHIE-nin effektivliyinit
qiymotlondirilmasi {isulu taqdim olunur, . :

Yeni Osasnamoys gbrs, avtomatlagdinlmis nozarst-korreksiya sistemi iki variantd?
iglonib-hazirlanmalidir:  stasionar PK vo monitor bloku. Kompleks vacib peso psixofizioloji

keyfiyyatlorinin (PVK) va sensomotor reaksiyalarimin siirotlorinin (SRS) normativ taloblorin?
uygun olaraq milkommollagdirilme mogsadi ils, psixonazarat (6ziina nazarot) va psixokorreksiy?
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miya) kecirilmosino (real-peso foaliyyati zamani, habelo novbs arasi dovrde) imkan
(1)

(67
o Bununla belo dispetgerlorin funksional voziyyatine psixofizioloji (5ziinil tonzim vo ozon
iri) tisullart todbiq etmoklo onlarnin psixoemosional gorginliyini vo EKQ-nin desim_cronlasms
. slorini normallagdirmaga imkan yaranir. Homin tadqgiqatlar EKQ-nin dispersiya indigatorunun
proses o ltinda aparilir. Eyni zamanda miokardda qan tominati artir, bu iso profilaktik olaraq
ng-zﬁdda ilkin igemik tozahiiriiniin riskinin qargist alimir. Borabar olarag PVK ve SRS-in
ni,-l:tgricilaﬁ yiiksalir vo bunun naticasinds- dispetgerlorin HHIE zamani pegokar yararllift va
gﬁ-ckﬁv foaliyyati artir. Bu faktlarla yanagi, dispetgerlor torafindon aeronavigasiya mssalal':;nnm
?‘Ekspeﬂ” kompleksinds halli zamani pego sshvlarinin agag: “diismosi” milgahido olunur. Bu iso 6z
novbosinda “tohlikasiz uguslann” daha yiiksok saviyyasini tonun edir. .

islonib-hazirlanmig sistemlor ANS HHIE-no totbiq oluna bilor. Onlar habela yiiksok
cavabdehli vo ekstremal xilsusiyyatlori olan miiossisolorda, hsn_:c;unn daum gorgin dqugt \) aqulfq
talob edon, istsnilon ndv, nagliyyat vasitolorinds mﬁvaf%‘squygla istifado Ohl.fla b.ﬂa.r. Hamn}
sistemlor, hamginin abituriyentlorin va ekstremal xarakterli pegasi olan mﬂtoxasmslan_n isa qabgh
samant, peso psixoloji segiminda do istifads oluna bilsr..Nahayat }Jc}o_yanasmalar djspet.gerlsnn
sahhati ilo da s1x baglidir ki, bu iss hamin sistemlarin klinikada, poliklinikada va profilaktoriyalarda

istifada oluna bilacayina dalalot edir.

NOTICOLOR W '

1) HHIE-do «insan amili»nin psixofizioloji gdstoricilorini tonzimlomok maq.f,afii il?,
P.K.Anoxinin funksional sistemlari nezeriyyasina miivafiq olaraq yeni sistem 9sasnamasi iglonib
hazirlanib. o

2) Sistemin tarkibins avtomatlagdirilmig nezarat-korreksiya komplekslori dwuldu.. o

3) Nozarat-korreksiya sistemlori, HHIE-da, “insan amili”nin PVK vo SRS Esuc.oﬁzxolo-p
gostaricilorini, emosional stresi voa EKQ dispersiya indikatorlarm1 normallagdiraraq, aviadispetgerin
pesa sahvlarini azaldir vo ugus tohlitkesizliyini “qoruyur”.
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HCCIIENOBAHHE 9YEJTOBEYECKOIO ®AKTOPA B YBJ
A.M. Hawaes, A.M. Mamedos, B.3. Cynmanos, B.M. Mup3soes, P.K. A6acos

B ycnosusx HayuHO-mexHuyeckoz0 npozpecca HMpoucxodam HAapYUieHUs npogeccuoHanbHo
8adcubix neuxogusuonozuveckux kavecms (IIBK) u cxopocmu cencomomopheix peaxyuii (CCP)
48uaducnemyepoe YBI, conposodicdaioujuecs nosbiteHueM ncuxo3mMoyuoHaIbHO20 HANPAJICEHUA U
"Pogheccuonansnvimu owubramu, komopsle NpusoOAN K Hapyuieruio besonackocmu nonemos.
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Hna nposedenus cucmemuvix uccnedosanuii paspabomaro Hosoe cucmemtoe ITonoscen
OCHO8aKKOe Ha meopuu o @yHkyuonanshvix cucmemax I1.K. Anoxuna. Dmo Honosicenue 8KMio
em 6 ceba maKdice cneyuansHule asmoMamusuposantie ycmpoiicmea ons KOHMpONA U Kopp "~
IIBK u CCP. Hopmanusayusn ncuxoghusuonozuseckux noxasamenesi npusodum x crudCeHuto npo.

hec- cuonansHvix owubok ducnemyepos u coxpanenuio GeonacKocmu nonemos.

RESEARCH OF THE HUMAN FACTORS IN THE ATC
A.M. Pashaev, A.M. Mamedov, V.Z. Sultanov, V.M. Mirzoev, R.K. Abasov

In conditions of scientific and technical progress the violations of professionally psych,.
Physiologically important quality (PIQ) and sensomotor reactions speed (SRS) of air traffic cop,.
trollers of ATC that accompanied by the increase of psychoemotional effort and professional erron
that leads to breach of safety of flight takes place. For carring out of system researches the ney
proposition founded on the P.K.Anokhin Theory about Functional systems is conseptualyzed,

This Proposition includes also the special automated machinery for control and correctiop
of PIQ and SRS. The normalization of psychophysiological characteristics leads to the decreasing
of professional errors of air trafic controllers and keeping the safety of flight.
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= TI'PA®OAHAJATHYECKASI MOJIEJH AEATEJIBHOCTH
YEJIOBEKA-OIIEPATOPA B OCOBEIX CATYAIHSX

M.X. Hnsscos, , T.P. Qzadap3ane, T.@. IMmenesa’, FO.B. Cuxnpaa®

Haumonansaas Axanemus Apuanmn, AzepOaiimxan
HamuoHansHEIH ABHAIIAOHHEIN YHHBEPCHTET, r.Kues'
I'ocynapcreennas Jlersas Axajemus YKpauHH, T. I(npc)r;m-p::u;:2

R TP

Ipedcmasnena Yempipexyposnesas 2paghoananumuyeckas Mooenb NPUHAMUA PEUEHUR YeN08EKOM-
onepamopom asuaquennoﬁ apaamuyecKoli cucmemsl ¢ Y4emom nuAHuA npogeccuoHansielx (YposHa 3Ha-
4uil, HaBbIKOS, YMEHUY, cmadica pabomel, unmyuyuu) u HenpogeccuonanbHbx (NCUXOPUIUONOZUYECKUX, UH-
QusUOYaTbHO-NCUXONO2UYECKIUX, COYUANLHO-NCUXON0ZUYECKIX) hakmopos. {Ipednaafceunaﬂ Moodens no3eo-
UM CB0EEPEMERHO OUAZHOCMUPOBANTs U NPOZHO3UPOBAMb GOIMOJICHbIE Oeiicmeus venoeeka-onepamopa 6
ooCuOaEMbIX U HEOXCUOAEMBIX YCTIOBUAX IKCRIYAMAyuu 6030y UIH020 CYOHa. P

Kniouessie cnoea: uenosex-onepamop, Qopmanuzayus, zpagoanarumuyeckas Mooens,
gocnpuAmue uKgopmayuy, udenmuduxayus cumyayuy, npunAmue pewienus, deiicmeue, spzamu-
yeckan yCMouuueocmp.

Baeaenne. M3BecTHO, 4TO 9eNOBeK ABNAeTCS Haubomnee y13BHMBIM 3BEHOM B JII060i TexHONO-
rHUecKoif 1enouke. A Ui aBuamuH mpobnema wenosedeckoro (akropa (U®P) crout ocrtpee, 9eM
A GONBIMMECTBA ONACHEIX [UIA KM3HEAESTENLHOCTH OTpacieif, B CHIIy kecTodaimmx Tpebopa-
HHi, IPEXBABIAEMEIX K ONEPaTOpy, BLICOKOH CKOPOCTH MPOHCXOAAIIHX B ABHAHOHHON JpraTmye-
ckoit cucreme (ADC) mpoueccos, HEBO3MOKHOCTBIO BMEIIATENBCTBA €O CTOPOHE! HX IIOTEHIHATb-
HOM OMACHOCTH JYIA XHU3HA M 3/{0POBBA JIO/EH.

Ommubxm genosexa-oneparopa (U-O) apnarorcs npruuHoi 82% TOHKENEX aBHAIMOHHEIX OpO-
ncmectsnit (AIT), u3 KoTOPEIX 33% COCTABIAIOT OCO3HAHHEIC HAPYNMICHHA WICHAMH SKHIAKEH JIeT-
HEIX 3aKOHOB, mpaswi ¥ uECTpYKuwi [1]. Ipraunsr onmbox Y-O ASC moryr GHTH CBA3aHE C
KOHCTPYKTHBHBIMH WJIM 3PrOHOMETPHYECKHMH HEJOCTaTKaMH 06OpyA0OBaHHsA HIIH C HEaJ|CKBaTHO-
CTBIO IIPOLIEYP K PEAIBHOMY COCTOAHHIO OKCILTYAaTalMH, & TAKXE C IOrpeIHOCTAMH B IOATOTOBKE
HIH B HHCTPYKTaXX€ Nepe/i HayaluoM BRIonHerneM moneros [2]. Ho xakoBs! 661 Hu 6BUIH KOHKPET-
HEIE OPHYMHEIL, MIABHEIM (aKTOPOM SBIILETCA YEIOBEYecKas JAeATCIBHOCTD, IOBEACHHE U MPEeCIEl
BO3MOXHOCTEH YeJIOBEKa.

IoBexenueckyio aesrensEocTs Y-O BO BHEIUTATHRIX CHTYaUHsAX HEOOXOMMMO MOJETMPOBATE C
Y4eTOM ycnoBuif IKCIUTyaTaIHH Bo3aymHoro cyaua (BC) — oxupaemsix (xoraa aeitcraus Y-O pe-
NIaMEHTHPOBAHE! HOPMATHBHEIMA AOKYMEHTAMH) H HEOXHZAeMBIX (IIPH OTCYTCTBUM YETKHX HH-
CTPYKIHif 110 NapHPOBAHAIO BHEIITATHEIX CHTyanui). CBOEBPEMEHHOE UArHOCTHPOBAHME H TIPO-
THO3HpoBaHUE BOMOXKHEIX AeHcTBHH Y-O, 0c0OCHHO B HEOXHIAEMEIX YCIOBHSX SKCILTyaTalMH
Bo3ymmoro cyaua (BC), xoropsle BosuukaioT B 20% ciydaes [1], aensgercsa akTyamrsHo#H mpobiie-
MO#H ana o6ecrieuenus 6€30MaCHOCTH IIONIETOB.

IIpoBenennsIit ananH3 THTEPATYPHEIX HCTOYHUKOB MOKA3aJ, UTO IIPH PelIeHHH BOmpocoB 6es-
ONIACHOCTH MONETOB OCHOBHOE BHHMAHME YAEJSUIOCH IOBEIIEHHIO YPOBHA Hpo(ecCHOHANBLHOH
Toarorosku Y-O [3], mpuBefeHHUIO B COOTBETCTBHE BO3MOXHOCTEH K orpasndenuit Y-O ¢ Texaude-
Ckumu xapaxrepuctakamu BC n A3C [4].

Omun u3 myreit ycosepmencTsosanua uH(popMaunorHOoro obecmeuenns 4-O B ycmoBmix
ECTKOro ;MuTa BpeMeHH Ha npHHATHe pemenus ([IP) i ero HanpPsKEHHOTO NCHXO(H3HONOrHIE-
CKOro cocTOSHMS ABNAETCHA HCIONB30BAHME CHCTEM IOIEPXKKH IpHAATHA pemenui [5]. C momo-
b0 KOMITLIOTEPHBIX CHCTEM HE(OPMAHOHHOM noanepxku Y-O HMeeTcs BO3MOXKHOCTE HCIIONb-
30BaTh janmmie, 3HaHMsA, 0OBEKTHBHEIE H CyOBEKTHBHEIC MOJENN UL AHAIH3A H PEIICHHA IUIOXO
CIPYKTYpHpOBaHHEIX H HECTPYKTYPHPOBAaHHEIX npobreM [6]. OxraKo, MOMHMO NpohecCHOHANBHON
oaroTosxu Y-0O, spronommueckux ocobennocreii A9C u urpopmaimonroro obecneverns Y-0,
Ha npogeccronansuyto pestensHocTs Y-O 3HAUHMTENBHOE BIMAHHE OKA3HBAIOT TaK HA3KIBACMEIE
Benpodeccronanssie gaxropst [7].
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B cTaThe npe,unomena rpatl:oaﬂanmecxan MoOeNb HP 4-0 ABC B OXKHIaEMBIX H HEOXy.
JaeMBIX YCHOBHMAX 3KcIuTyarauund BC ¢ ydeToM BIMSHHA NPO(ECCHOHATBHBIX H Her_lpc-tileccuo.
HaJBHEIX (PaKTOPOB.

1. ®opmannzanus oepsoro ypoeasa rpadoanannTnyeckoii mogenn IP Y-O. Moneins curya.
e M, 1 Mofems nponecca IIP U-O Mpp npeAcTaBisaioTcs B BHIE OPHEHTHPOBAHHOrO rpada G
(puc. 1).ITpoenem noyposHeByro GopMamizanmio rpadoanamrieckoi Mopemu IP 4-0.
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Puc. 1. F'padoanamariueckas monens [IP 94-O0 G

IlepBhlit yposens (socnpusmue ungopmayuu) MOKHO onucaTs MHOXecTBOM (1):
—7 ] =1 —1 —I —I 2
Gl = b!,GG’Gh GV,G‘I"} (1)
= =1 —I . —1
rae Gi - 3puTeNbHENf Kanam; Ge - coyxoBoi xasanm; Gh - TaKTHIGHEN KaHa!, Gv - Bcpﬁanmlﬂ

=1
Kanam;, G;n - HHTYHIUA.
ITpu aTOM f}-{ sBiserca N-MepHsIM OHHApHEIM BEKTOPOM (2):

Gl - 1, ecomin Gi‘ eﬁ 2
O,ecama§ ﬁZ{

=1
rae Zi - MHOXECTBO IOJYYEHHEIX CHIHAIOB (Jepe3 3pUTENBHEIH, CIyXOBOH, mrmm.m, Bep
GaNbHEIT KAHATE], 8 TAKXKe HHTYITHBHO) Ha YPOBHE BOCIIPHATHA HH(OpPMAITHH.

2. MopManm3aNIs BTOPOre yponHs rpadoanannTadeckoii Moxemn P Y-O. Bropoii yposes®
(udenmugpuxayus cumyayuu) MOXKHO TIPEACTaBHTH B BUJIe MHOXeCTBa (3): S

o8
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Gi _{G},},GE Ec,}, 3)

—1I
rae Gpj - HOAMHOXECTBO 3TANoB (YHKIMOHMPOBAHHS CIOKHOrO OOBEKTa ympaBlIeHHs (3Tamos

nonera BC):

. —11 —II - —1I

Gpl - BaneT; Gp2 - Habop BEICOTEI; Gp3 - TOPU3OHTANBHELH MONeT; Gp4 - CHAKCHHE;
—I

Gps -nocanka; Gps - yXOZ Ha BTOPOH KPYT.

—=II .,
ITpu 3T70M BekTop Gpj 3aBHCHT OT IIapaMETPOB MONETa U MOXKeT ObITh onmuca GyHkuei (4):

GPJ . F(WsH V v, ,ﬂ.}’,-?,CC), p (4)
= o

rae ¥ - kype BC; H - Beicora nonera BC; V - ropusonranszas ckopocts nonera BC; Vy - Bepru-
xansHad ckopocTs nonera BC; P - ckomsxerne BC; y - kper BC; v - Tasrax BC; CC-(crew coordi-
nation) BemonHerHe “checklist”(kapTy KOHTPONBHEIX MpoBepok) H “callouts”(0TBETE! Ha COCTOSAHHE
BC.). : e
OCHOBHEIMH KPHTEPHAMH I HACHTH(HKAIMH CHTYAallUA 0O METOJHUKE BHRITOJHEHHA NOe-
TOB /U1 CPE/IHE H JaNbHe MarucTpansaeix BC smisorcs: BBITIONHCHHE c'ralmap'mm OTBETOB Ha
cocrosaHe BC.

- Mas B3nera: Ilogsem ncpc,macn croiikd Ha VR co ckopocTsio 2 - 2.5 rpagycoB B MHHYTY H BEI-

nepxuBath BC Ha IIeHTpe TONOCHL o
Jns sabopa: C Hauana nogseMa nepeiHEH CTOMKH 10 YOOPKH 3aKpsUIOK. BriepxuBanue:
CKOPOCTB: =+ 5 y3JI0B; BEICOTA: C BBIICPXKHBaHHEM HeOOX0OUMOro TaHTaXa; Kypc: 5 rpagycoB
C momenTa yOOpKM 3aKPBUIOK /I0 BEICOTHI TOPH3OHTAILHOTO IONETa. BEIepXUBaHUE: CKOPOCTH:
+10 y3nos; Bercora: £100 dyros; xype: £10 rpagycos; myTeBoii yron: Ha IHHHH IIyTH.
Jns roprsoETaNBEHOrO MOJTETa, HAGOPa N cHIzXenne; BoyiepxuBanue: ckopocTs: £10 y3nos;
Beicota: =100 ¢yros; kypc: £10 rpagycoB; myTeBoi yroi: Ha JIMHAH MyTH
Anst 3axona ma mocaaxy (MO TOYHEIM CHCTEMAM);
Crouxu Bxona B rumccay [0 BHEmIHero Mapkepa. Bryiep:uBanne: ckopocTs: +10 y3i1oB;
BeicoTa: 100 ¢yroB; Kypc: + 5 rpagycoB; myTeBo# Yroi: Ha IMHAW ITYTH.
C Bremmrero Mapkepa 10 BEICOTEI IPHHATHS PeleHHs. BryiepxuBanye: CKOPOCTE: %+ 5 y3I110B;
Kypca: 1/2 Touka; rmuccasr: 1/2 Touka;
C Touky nepsonawansEOro 3axo/a Ha MOCANKY 0 BHENIHETO Mapkepa. Jlns 3axoza Ha nocanxy (1o
HETOUHEIM cHcTeMaM); BeirepxuBanue: ckopocTs: + 10 yanos; myTesoit yron: Ha IMHHH TyTH;
C srenmero MapKepa 0 BEICOTHI IIPHHATHA PeINeHHs. BrigepkuBanne: CKOpocTh: £ 5 y3JI0B;
H3MeHeHue Kypca % 5 rpajycos; Beicota: + 50/- 0 dyros;
Aast yxona ma BTOpOii kpyr; Hagano yxonxa Ha BTOpoii Kpyr .BeiaepxuBanue; CKOpOCTE: + 5 y3-
/I0B; BEICOTA: ¢ BELAEPXHBAHHEM HEOGXOIMMOro TAHTAXKa ; KYpC: £ 5 rpaycos.

BUIepXkuBaHKe M Pa3roH CKOPOCTH Ha MAJIOi BEICOTE KOHEI[ yXo/ia Ha mpon Kpyr. Brigepxusa-
:e CKopocTs: + 5 y3:108; BEIcoTa: + 100 ¢yToB; Kypc: % 5 rpaxycos; myTeBoi yroi: Ha JIMHHH ITy-

At wocapcn:

v BEICOTERI IPHHATHA PEOICHHA O MOCANKH, Bmepmalme" CKOpOCTE: * 5 y310B HO HE MEHEe
ref. KYPC + 5 rpaycos[8].

b Gk - - IOAMHOKECTBO Pa3BUTHA IIONETHOM cmyamm Ha KaXOM dTane (yHKIHOHHPOBAHHA
®KTa ynpasnenus (BC):

=1 —1I al
Gyl - HopMansEan cuTyamus; Gs2 - YCIOXHEHHAA YCIOBHIT moneta; Gs3 - CIOXKHAA CHTYa-

sl —1I
s Gy - - aBapuitHan cuTyanus; Gss - karactpoduYeckas CHTyaIus,
—1I
Ger - momMuosKecTBO YenoBHit 3Kcnnya'ramm oﬁ’bem ynpasnenns (BC):

a9Q
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=
Gel - oxn/iaeMble yCcI0BHA KcIUTyaTanuu BC;

—=II

Ge2 - HeOXXHIaEMBIE YCIOBHA IKCILTYaTanuu BC,

YcnoxHense ycloBHii monera — ocofad CHTYauHs, XapaKTepH3yIomasncs: He3HaYHTey,
HEIM YBEIMYCHHEM IICHXO(U3HOIOIHYECKOH HArPY3KH HA SKHMNAK WIH HE3HAYHTENLHEIM
IICHHEM XapaKTEPUCTHK YCTOHYHBOCTH M YNPAB/IAEMOCTH WIH JIETHHIX XapaKTEPUCTHK [91.71
cHTyanus obycnosnena HeoOXOUMOCTRIO ICHCTBHMH SKHIIaXa C YKa3aHHAMH DYKOBOJCTBA 1o ey
HOM SKCILTyaTallui ¥ PYKOBOZSIIUMH JOKYMEHTAMH.

Crnoxnas cuTyanusa — ocobas CHTyauus, XapakTepH3yIOmancs: 3aMETHEIM TOBBIIICHKey
TCHXO(HU3HONOTHIECKOH HArPY3KH Ha SKHIIAX HIH 3aMETHEIM YXYAMIECHHEM XapaKTePHCTHK YCTol
IHBOCTH M YNPaB/IAEMOCTH HIH JICTHEIX XAPAKTCPHCTHK, WIH BEIXOZOM OJHOTO HIH HECKOIbkyy
IapaMeTpoB IONETa 3a SKCIUTYaTaNMOHHEIC OrPaHHYCHHSA, HO 6e3 NOCTIDKEHMs NpelebHbX
() pacuersix ycnosuit [9]. Ilepexon CIIOXHON CHTyamum B aBapHIiHYIO, M KaTacTpoduge.
CKy10 obecrieuHBaeTcs rpaMOTHEIMH M COBMECTHBIMH JIeHCTBHAMM 3KHIIaXa.

ABapHifHasi CHTyalus — 0c00as CHTyals, XapaKTepH3yIOascs: 3HAYMTENHEM  TI0BK.
MICHHEM TICHXO(H3HONOTMIECKOH HArpY3KH Ha SKHMNQX HIH 3HAYHTENLHEIM YXYIIIEHHEM Xa-
PAKTEPHCTHK YCTOHIMBOCTH M YNPABIAEMOCTH HIIH JICTHBIX XapaKTEePUCTHK, WM  NPHBOJAAIMIAN x
JOCTHXEHHMIO (IPEBHIIEHHI0) MPEAENbHAIX OTPAHHYIEHHH WM PACYETHEIX YCIOBHIL.

Karactpodrraeckas curyanus — ocobas cuTyanus, Opu BO3HHKHOBEHHH KOTOPOH Ipeor
Bpaimenue ru6enu mogneil U (W) MOTEpH BO3AYIIHOTO CYAHA OKA3HIBAETCS NPAKTHIECKH HEBO3
MOXHEIM [9]. '

3. @opmanuzanus TPersero ypobHsa rpadoasannTaaeckoii Moxean ITP Y-O. Tpernii ypo-
BeHb (npunamue pewenusn 9-0) onHCHIBaeTCH MHOXECTBOM (5):

—m  [=m = -_
Gi ={GM=.C_!Mm}’ \ ©)

—I1 "
rae GM, - MOAMHOKECTBO CTPaTerHii pa3sBUTHs CHTYAIHH;
—III
GMpp - NOZIMHOXECTBO CTPATEr Uil MPUHATHSA PEMICHHIA.
DopMau3aLMs TPETHEro YpoBHA rpadoaHamuTHdeckoi moxemu ITP Y-O mpepcrasmens
(yHKIMOHANEHOM CXEMOH CHCTEMH! ynpasienus (puc. 2).

Brmox OBrexr
Mo, AM ICRYC A EOI0 M, YTRABIEHI Mcd’ »
HHTeITIeKTa (BC)
Mnpp Yemopex-
onepatap

[

Puc. 2. OyrknuoHansHad cxeMa cHCTeMH ,,Yenosek-onepatop — BC”, rie Mo, Mcy — sTanonnas 1 GaxTh-
9ECKas MOJIE/IH CUTyalHH; Mpp — MOZeNs niponiecca NpHHATHA pemenus Y-O; AM ~ paccornacosanue 2713
TIOHHOH MOJIC/TBIO CHTYaIMH M., H MOJIENBI0 Mpoliecca MpHHATHS pemenus Y-O Myp, AM = [M,, - Mp|;
M, - MHOXECTBO ATBTEPHATHBHEIX PEMEHHIT; Fs — (haKTOPEI MpodecCHOHANEHOM B HenpodeccHoRATEHOR
nestensEocTH Y-O; Fr — BHEIHHE BO3AEHCTBHS

B mo6oii cucreme ynpapieHus, KpoMe paHee pacCMOTPEHHBIX HH(pOPMAHOHHEIX TOTOKOB,
MOXXHO BEIJIC/IMTh YIPABJIAEMBIC H YIPABITIONIHE 37ICMEHTEL. .
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YnpaB/IsAeMBIM ICMCHTOM BEICTYTIACT ob6next ynpasinenna (BC, noroka BC, opranmusaus-
cpyKTypa cucteMsl YB/), yIpaBIIAIONAMA SNEMEHTaMH IPH 3TOM ABIAIOTCA IHIOT, AUC-
omie? JIHII0, IPHHAMAIONIEE OPraHH3aIHORHO-CTpyKTypHOE pemenne [10].
nmep’cgcre;\;a yIpaBleHHs OTIHYaeTCA OT JMH000H Apyroii HATHIHEM HEIH YIPaBIeHUA U obpat-

+ cp3d, DPraTHIeCcKas yCTOHIHBOCTE CHCTEMEI 3aKII09aCTCA B CI0COOHOCTH BEIONHATE YCTa-

HOE gEEH MUHEMATBHEI 06beM CBOMX QYHKIHH IPH OTKa3ax B HH(OPManUOHHOMN, BEITHCIIH-
HOM;oi‘r 3HEPreTHdEeCKOH M OHONOrMIECKON JacTAX CHCTEMEI, 2 TAKKE BIHIHAN BHEIIHEH CpeJIBl.
Te]::‘mq;cxan YCTOMYMBOCTE CNIOXKHOH YeNOBEKO-MANMHHON CHCTEME], KaK ee ocobeHHOCTD, J0-
fﬁmﬂ CBOMCTBA HAJICKHOCTH, OTKA30yCTONIHBOCTH M JkuBydecTH [9].

I{esb yOpaBIeHHs B CHCTEME YNPaBIIEHHs ONPEENACTCA CTPATETHAMH PAsBHTHA CHTYalllH,
5 CIydae CHCTEMBI YIIPABIICHUS BO3YIIHEIM IBIKEHHEM = B BUJIC IPOrPAMMEL IIOIICTA UL OTHEIb-
rx BC (DOTOKOB BC), BELIEPXHBaHUA XapaKTepHCTHK MoTokoB BC B onpeaeNneHHBIX COOTHOMIE-
;1A C APYTHMH XapaKTePHCTHKAMH CHCTEMBI VBJ [10]. . Py

Bripa6oTka 3(()eKTHBHEIX YIPABIMIOMMX KOMAH] H CHTHATOB M, fponcxonut B 610Ke Hc-
KyCCTBEHHOTO HHTEIUICKTa Ha OCHOBAHHH madopmaue Myp 06 anamize 4Y-O l:lapaME:Tpt)B' OTKJIO-
peHuil AeHCTBHTENBHEIX COCTOAHAN obnexTa ynpasineHHs Mgy OT 3a.namm1x cocr‘?smm Me,:
AM = [Mc3 - Mipp|. KoBnenryansaeie 0CHOBE 06€COCUCHHS IPraTHICCKOH YCTOMTHBOCTH CHCTEME
BKTIOUAROT TIOHATHS YCTONYMBOCTH M CTPaTerHn ee obecnedeHns, KPHTCPHH, TPAHHAIE, obyacT u

ol yeroiausoctH [11].

fn;opzanmannn qe[l'nepToro ypoBns rpadoananuTageckoii Moxenn IIP Y-O. YernepToiii

=IV
yposens rpadoanamaTaacckoi Monemu ITP U-O (deiicmeue Y-0) Gi cocrouT B nmﬁopf OITH-
MaTBEOTO AeHCTBHAA ympasisiomero snementa (U-0) 1 MoxeT GHITh Ipe/icTaBleH pyHKIHEH (6):
Y=FG,Gi,G1 \Gi )= ©

Ye -?m| —min,i=1m

rae Ye=F(G) - sranommsie aeitcreus U-O, npecTaBneRHEe rpadoaHAHTHIECKOH MoJebi0 [TP
4-0 E;?m’ =F(E,ao) - exrop aeitcrsus 9-O ¢ ydeToM BIMAHKA NPO(ECCHOHATBHEIX ¥ HEIPO-
beccuonanbHEX haKTOPOB, MPEACTABICHHEIX MOATPadoM OTPaHHICHHH Go.

Tonrpad Go axropos, Brmsomux Ha ITP Y-O B rpadoanamatiaeckoi mozemn IIP G,
TpeICTaBNIeH Ha PHC. 3.

Bexrop neiictBua oneparopa Y sensercs o6beauHeHEHEM MHOXECTB, IOMYIEHHBIX C IOMO-

B0 rpad)oaHaTMTHYECKAX MOJENICH G , Go 3 OXHJIaEMEIX Ga (BeoxHIAEeMBIX Gc?) YCIIOBHAX
KCIuTyatanuy BC: B B
Y(GUGo) =Y(G(Ga vGe)U
UGo(F)) =Y(G(Ga v G2)U )
UGo(F(Fp AF o AF m)));
Tlns onpepencHus BIHAHAA HENPO(ECCHOHANBHEIX . (haKTOPOB PA3MHIHOH NPHPOIE! HA IP
Pa3paGoram Meron oOBeqMHEHHS HEONHOPOMHHIX (AKTOPOB, KOTOPHIH C MOMONIBIO TEOPETHKO-

MHOXeCTBEHHOr0 MOXXOAA NO3BONAET YIHTHBATE HEPAPXMIHOCTS, Pa3HOPOAHOCTH, AMHAMHYC-
kY10 HecTabunEHOCTE akropos [10].
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Puc. 3. Iloarpad Gy axropos, Bmstomux Ha ITP Y-O B rpaboanamrtuaeckoit Monemm I[IP G

SAKJIIOYEHHUE

B pesynsrare npoBeeHHOMH Aexomnosunun ADC noiydeHa MOJEIb Pa3BUTHS TONETHON CHTYAIHA
¢ ydeToM HHAUBHAYyansHEIX KadecTB U-O. C mo3uuuii cHcTeMHOro NOAXoAa onpeeneHs! GaKTopH,
Buaiomme Ha [IP Y-O: dakrops! npodeccHoRamsHOro (YpOBEHs 3HAHHMH, HABRIKOB, YMECHHIH, CTaX
paboTel, HHTYMUMA) M HenpodeccHOHATBPHOrO (NCHXO(H3HONOTHYECKHE, HHIUBALYAIBHO-
TICHXOJIOTMIECKHE, CONMAIBHO-IICHXOJIOTHICCKHEe ()aKTOpH) XapakTepa W HMCCICIOBAHO BIHAHAC
thaxTopoB HenmpodecCHOHATBEHOrO XapaKkTepa Ha NMpodecCHOHATBHYIO AesrensHocTs Y-O [7], 90
MO3BOJIMIIO TOJMYYHTH CBE/ICHHS O TaKHX CTPYKTYPHEIX COCTAaBJIAIONMX JIMYHOCTH aBHacmenHai-
CTa, Kak MOTHBAI [IOBE/ICHH, IEHHOCTH ¥ IPHOPHTCTEL, HEPAPXHIO 1 Pa3BUTHE STHX JMHAMHTECKHX
KareropHi Ha Bcex aTanax IIP 9-O: socnpuaTia nEdopManuH, HACHTHHKAIIHA CHTYaI[HH, IPHHA-
THA pemeHHs, aeticTBus. IIpumenenne pobacTHOro moaxoza (MeTOXOB aHANHM33a H CHHTE3a CHCTEM
YIpaBieHHsA NpPH HAJIHYHH HeompejeneHHocTH) [12] MO3BONMT NMPOM3BECTH KOMIUIEKCHBIH Y4eT
BIMAHMA (DAaKTOPOB NPOQECCHOHANEHOrO0 H HENPO(EeCCHOHAIFHOIO XapaKrepa Ha IpoLecc MpHHA-
TaA pemenni U-O ASC B oxajaeMBIX H HEOXKHIAEMEIX YCIOBHAX 3Kcruryataips BC.
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INSAN- OPERATORUN FOALIYYOTININ XUSUSI SORAITLORDO QRAFOANALITIK
MODELI
M.X. Hlyasov T.F, Shmeleva, T.R.Caforzada, Y.V. Sikird

Insamin erqatik sistemds profesional, geyri - profesional( psixofizioloji, individual psixioloji,
sosial psixoloji)  faktorlari nazara almagl operator kimi garar gqabul etma faaliyyatind
dordsaviyysli qrafoanalitik modeli gostorilmigdir. Totkif olunan model insamin operator kimi
faaliyyatini gozlanilon va gozlanilmayan soraitlorda vaxtls - vaxtinda diagnostika va prognoz etmaya
imkan yaradir.

Acar sozlor: insan-operator, formalizasiya,qrafoanalitik model, saraitin identifikasiyas:,
insamin qarar qabul etmasi '

GRAFOANALITIK MODEL OF THE OPERATOR ACTIVITY
IN EMERGENCY SITUA TIONS
M.X. Ilyasov, T.F. Shmelova, T.R. Jafarzade, Y.V. Sikirda

A four-level graph-analytic model of decisions making by the aviation man-machine sys-
tem's operator with the influence of professional (level of knowledge, skills, abilities, work experi-
ence, intuition) and non-professional (psychophysiological, individual-psychological, social-
Psychological) factors are submitted. The proposed model will allow to diagnose in time and to
predict possible actions of the man-operator in expected and unexpected conditions of aircraft op-
€ration.

_ Key words: man-operator, formalization, graph-analytic model, perception of information,
identification of situation, decision making, action, man-machine stability
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OBOBHIEHHASI MOJEJIb HEPAPXU3AIIMA INIPOLECCA IPHHATHA PEIIEHyy
ABHATUCIHETYEPOM '
IL.II. MyxTapoB

I'nasuEIi OEATP €IHHON CHCTEME! YIIPABICHHS BO3YIIHEIM JIBHOKCHHEM
AsepGaiimxanckoii PecrryGmuxn

Ipogpeccuonanvras desmenvhocms asuaducnemyepa npedcmasnsemcs xax becnpe-
pbleHas yens peuienuti, ebipabamvieaemulx U peanusyeMvlx 6 A8HOU U HeAsHON gopme, a mak-
Jice 8 YCroBUAX 6030eliCMBUs pasnuyKblX axmopos obvexmusHol u cybvexmuenol npupoosi, 8
MOM YuCNe PUCcKo8 CImoXacmuyeckozo U Hecmoxacmuseckozo xapaxmepa. OnmumansHbiti Ko-
HeuHblli pesyibmam evibopa 3aKno4aemcs 6 npedynpesicoeHuy nomeHyuanbHo-KOHPRUKMHbBIX
cumyayui. Paccmampueas asuaducnemyepa Kax payuoHanbHyio cucmemy esipabomku u pea-
AUBAYUU peleHutl, e20 0esmenbHOCMmb OYeHUBaemcs ¢ NOMOWbI0 KPUMepues npuemnemocni,
onmumansriocmu u adanmusrocmu. Onupasce Ha uepapxuyeckuii nooxod, kadcooe delicmeue
asuaducnemyepa aHANUSUPYEMCs 6 COOMEEemCmeulY ¢ KOHYEnnyanbHblM, OREPayUOHanbHbIM U
OemanbHuIM YPOGHAMY (DYHKYUOHUPOBAHUA BP2AMUYECKOl CUCEMb (IKUNAJIC — 6030YUHOE
CyoHo — opzan 06CAYIICUBAHUR B030YUIHO20 OBUICEHUA,

Oneparopckas AesTeN-HOCTh aBuamucnerdepa (A//]) kak nuia, NPHHUMAIONIETO PEIICHKe
(IIP), - BHZ TPYROBO# AEATENBHOCTH, BO3HUKIIMI Ha ONpeeNeHHON CTENIeHH Pa3BHTHS aBHAIUOR-
Ho#t orpacmn. Ilcuxonorudueckuil ananus AestensHOCTA A/J], ABIMIOMEMCH HEOTHEMIEMBIM KOM-
MOHEHTOM denoBeko-MammHBOH cucreMsl (IMC), mpexnonaraer paccMOTpeHHE €€ KaK CI0XKHOT,
MHOTOMEPHOT0 ¥ MHOIOYPOBHEBOTO JMHAMHYHO pa3sBHBAlomerocs spneHus. Paspaborka Meponps-
ATHH 10 yBeIHIeHNI0 3()(eKTHBHOCTH (PYHKIMOHHPOBAHHUA CIOXKHEIX ABHAIIHOHHEIX 3PraTHYECKHX
cucreM (ADC) sBnsercs NEPMaHEHTHO aKTYANbHOH mpoblieMol, KOTOpasd HAanpsAMYO 3aBHCHT 0T
CHHTE3a W MPOCKTUPOBAHUSA ONEPATOPCKOM AeATeNbHOCTH. UDKeHepHas NICHXONOTHA, CHCTEMOTEX-
HHKa, 3PrOHOMHAKA M JPYrHe HaydHbIE NUCHHIUIHHEI Pa3pemaloT 4eTKO ONpPENEIHTh NEpeYeHb 3a-
Jiad, KOTOpEIE He06XOIMMO YIUTHIBATE JUIs mpoBeAeHus [1]: _

— PpauMOHAIBGHON OpraHM3alMH OIEpPaTOPCKoi aesrensHOCTH A/J] Kak Jmma, xotopoe ITP
(JIITP) B ADC «ieTHBIH 3xunax — Bo3aymHoe cyAHo (BC) — opram obcmyxuBanusa BO3YIIHOMO
nemwxenus (OB)»; -

— 1nemecoo6pa3sHOro pacmpejeneHus QYHKOHIA MeXAy YIPaBIAIONIMM BO3AYIIHEIMH NOT0-
KaMH JMCHETIEPCKHM IIEPCOHAIOM M pafuoTexHumieckumMu cpencreamu (PTC) ynpasnenns Bo3fy-
nmEeM AsmxeaneM (YB]I);

—  ONTHMH3AIHH IpoueccoB HHPopManuoHHOro obecnevenus u ITP.

Tpamgmmonnas nocraHoBka nponecca [IP xak nmpo6GneMsl BONEBOH peryisaiiny MOBEACHHA
Ha CerofHANIHHH JIeHb M3MEHWIACh COAEPKATENbHO BCIESACTBHE PAa3sHEIX TPAaKTOBOK H Halpasle-
HHH TIOMCKOB. Bo-nepBrIX, 3T0 Knaccudukanuu Bunos IIP Ha ocHoBanMM mpeobnajaromero one-
CpeNOBaHHMA HX TEMH WJIH HHBIMH IICHXOJIOTHYECKMMH MexaHu3MaMH [2]. Tak, HHTEIUIeKTyaIbHbE
pellleHHs CTATH OTIHYATh OT BOJCBBIX (HIH JaXe BOJIOHTAPHCTCKHX) PENICHHUH, KOTOPEIE CBA3aH"
HEl C BOJCH3BABJICHHEM H MOTHBaIHOHHOH camoperymsuueii [3]. Pemenus o BuGope neicTsif,
Korja aBHannoHHsN oneparop (AO) onupaercs Ha 06pa3sHO-KOHIENTYANbHEIE MoaenH [4], B cBOX
ouepens oTm4aoTcs oT IIP, KOTOpEEe CONMPOBOXKAAIOTCA BEIOpAaHHOH MEJIBI0 B SKCIICPHMEHTANE
HEIX CHTYyallHAX, KOTAa ycIeX-HeyCHeX «yrpokaeTy TOIBKO B IUIaHE CaMOOLCHKH. :

Bo-Bropsix, 0 mponecce ITP Hayamu rOBOPHTH Kak O KJIACCe TAKUX CHTYyamluH, TAe HEOmpe”
NeNeHHOCTh pe3yNbTaTa JeHCTBHH Wi BhIOOpoB cyObekra 3aBHCHT HE CTONBKO OT H3MeHeHHH
BHEIIHHX 0OCTOATENIECTB, CKONBKO OT CYOBEKTHBHOH HEOIPEENICHHOCTH, CBA3aHHOH ¢ BO3MOXHO"
CTAMH KOTHHTHBHEIX CTpaTernii cybnexra (a He Tonsko Oonee MMPOKO H3BECTHOro geHomMeHd
CyOBEKTHBHO# BEepOATHOCTH) [2; 5-7].
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‘:;/’T;;a:neﬂqecxan nesTensHOCTs A/Jl IPOHCXOIUT B YCIOBHAX HEONPE/CICHHOCTH H PHCKa
aACTHIECKOTO | HECTOXaCTHIECKOrO XapakTepa. Tponecc ITP B 3THX ycIoBHIX TpeGyeT OT He-
e JIIIP, GHITE FOTOBBIM K PEATH3alMH TPaHCTPECHBHOIO MOXO0/a. TpancrpecHBHa KOHIIETIIAA
o Ka:m I[i'IP [2; 6] smusercs oxuuM K3 (HAKTOPOB PE3yILTATa HMPOLECCa ITP. IToaTomy mpomuecc
[IP B YCTIOBHSAX PHCKa TpHOGpeN KOBTEKCT YTPO3Hl HEIOCTHXEHUA MOCTABICHHOH LN HIIH YTPOHI
Horo BEIGOpa HE TONBKO C TOYKHA 3PEHAA SMOUHOHAILHO-ICHHOCTHEIX KPHTCPHCR (wm Ba-

Hcﬁomﬁ ATBTEPHATHB), (GaBA3aHHBIX) Ha HeOGX0MMOCTE 06ece CHAS IOPOTOBBIX) YPOBHEH
gfgouacfmcm nioneros (BIT) [8], HO ¥ CTa) 3aBHCHM OT HHTEIUICKTYTBHEIX H JIAHHOCTHEIX yCHIHH
JIP B HX (OPMHPOBAHHH, OCOSHAHHH KPHTCPHEB OIEHOK W BO3MOXHOMY H3MEHEHHIO CTEMNeHH
cy0beKTHBHOTO KOHTPOILA B IIPOTHO3€ PA3BHTHA NOJIETHEIX CHTYalHH. §

Anpuopras (opmamizamus nponecca [P A/]1 (taxxe He HCKI09aeTes M amoCTepHOPHBIA
pomxox [9]) , — YHHKIbHA H B o6meM cirydae He MOXXET HOCHTE Ka3yalIbHBIH XapaKTep. Benp B nipo-
jiecce HEOCPEACTBEHHOIO VBJI a6coMmOTHO HECLIeHapHO MOKET BOSHUIHYTE HESACHOCTS OTHOCHTE/b-
1o TOCIEACTBHIT PasHOOGPA3HBIX ANBTCPHATHBHEIX ICHCTBIH H OTCYTCTBI DOCTATOYHEIX JIAHHEIX O
BOYIHOH OGCTAHOBKE B 30HE €I0 OTBETCTBEHHOCTH, HTO NPENATCTBYeT ¢opMaH30BaHHOMY omxrcg
HHI0 CHTYAIlUH, HeoOXOIMMOMY /U PalHOHABHOTO Beifopa crpaterny. s pemeHns 3a1a9H
(311P) B TAKWX CIOXKHEBIX YCTIOBHAX €€ Heo6X0MMO pacTpeieNHTs (AeKOMIIO3HPOBATE) Ha Goree Mel-
xie OANPO6IEME! TakmM 06pa3soM, ITOOE! PEIICHHAS BCEX nomrpoﬁnem_goaljomo PenImTh HagaiL-
myto npo6rneMy. Takas Hepapxuieckad CIpyKTypa Ha3KIBA€TCA uepapxuyeckoii cmpykmypoii cnoes IIP

s 11]. _

oA ]Qymcnnoaanmaa nepapxus mponecca ITP A/J] B ycrmoBaax BO3/IEHCTBUA PHCKA CTOXaCTH-
4eCKOFO W HECTOXACTHYECKOTo (HEONpe/eIeHHOCTh) XapakTepa BOSHHKAET B CBA3M C TAKMMH OC-
HOBHBIMH acriextamu mpo6nems: I1P:

— BHGOPOM a/IeKBaTHOM NpPOLEAYPHl, KOTOpasd AODKHA OHITH MCIIONB30BaHA B MpoOIECCe
- ~  MHHMMEA3ANHECH HIM YCTPAHEHHEM HEONPE/ENCHHOCTH TOTHBIM ONPE/CICHUEM BEPOAT-
HOCTH BOSHMKHOBEHHS PA3lIHIHBIX MPOGIEMHBIX CATYAITHH; 5

—  NOMCKOM NpeobNajalomero W JAOMycTAMOro crocoba NeHCTBUH, YAOBICTBOPAIOMIEIO
3aJaHHBIM OTPaHHICHHEM. 5

Takoro pofa Hepapxugeckas crpyktypa ITP A/JI cOCTORT U3 TPEX YPOBHEH (puc.1).

AR S i > Camoopraunsanmus o e e e
I
E Onenxa (PF,S) :
1
' = Apanranus }%
Ry  Oneuxa UPS Ry
! S| Buibop

Bri6op cnocoba meiicrnnii

~
] ] -

E{G}%
: g

Ipouecc ; M
ynpanJjeHyeckoii —>
pesreabnocTa A/

Puc. 1. OyEKuuHOHATEHAA HEPAPXHA NPHHEATHA YIPABICHICCKHX pcmem?"i: 3
P — nenepas Gynxmus; Fg — oleHOTHAS dyuxims; S — QyHKIH CTpaTerHH IeHcTBHIL;
U — MHOXECTBO HeONpeAeNeHHOCTeH; Ry — BENMIHHA PHCKA PH 1-ThIX ofcToaTeNsCTBAX
NeATeNBHOCTH UIA j-ro Brja cucteMsl; { G } — MHOXECTBO BXOAHEIX ZIaHHEIX;
M — MHOX€CTBO ATFTEPHATHBHEIX NeHCTBHI
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1. Vposens svifopa. 3anaua storo yposms - BHOOp croco6a meiicTamit m., AL

3TOM ypOBHE, MONydaeT MH(pOpMamIo, IIPHM
HaXOIMT HYXHEL crioco6 meifcTBHit, .
2. Vposenv adanmayuu. 3amaua 9TOr0 YpPOBHS - KOHKPETH3AIMA MHOXCCTBA HEOIman.

eHHocTel U, ¢ xoTopoii umeer neno YpoBeHb BrIGopa. Hasnauenus BTOPOr'0 YPOBHSA ~— CYkomy
MHOXCCTBA HEONPEIe/IEHHOCTEA,
B, '1')*111:1.‘

3. Vpoeens camoopezanusayuu. Ha sToM ypoBHe nponcxomur BEIOOp CTpyKTYp
H CTpaTeruit 6yaymeii cucremsr,

Haunas MuOrOypoBHeBas ACKOMIIO3HIIHA H DYHKIHOHAIBEHAS Hepapxus ITP A/J]
X PHCKa paspemaeTr NOCTPOuTS 4BTOMATH3HPOBAHHYIO 3KCIEPTHYIO CHCTEMY C IENBI0 MaKCHMyy,
I GesomacHoro npomecca YIpaBlieHYeCKo# fearensHocTy JIIIP.

Konnemups nepapxuaeciux YPOBHEH BBEICHA HMEHHO /1S "BEPTHKATEHOM AekoMmos

3IIP, pemaemoii A/II, Ha TOA3aa%9y VIS YIpPOIIEHHs NEeTatbHOro H3y4YeHHs Ipolecca TIPHHSgy
HM YIIPaBIICHYECKHX PEMCHHMIL,

CrpyxTypHEli anamus MHoromarosoro npouecca ITP A/J] B LieIoM, BKITIOYas BCIOMory
TCIIBHEIC HHTEIUICKTYATBHEIE CHCTEMEI nopaep:xku ITP (CIIIP), cranosuTes BO3MOXHEIM C Nong.
IMBI0 MOZENH BHIIIEYIIOMIHYTOM "BEPTHKANEHON AekoMIO3HIH", Hna aroro, mpexne BCery,
Heobxoaumo chopMupoBaTh KoMmTeKE yCnoBnit QyHKIHORKpOBaHMS PaccMaTpHBaeMOi CHCTemy

O3HIH MOXHO ONpE/IENHTh CTPYKTYPHYIO TOTHYECKYIO op-
TaHA3AIHIO mpolecca HccefoBarus ¥ IIP. MuoxkecTro { k} IaroB MccaenoBaHHA (opMansgg
MOXHO NPECTABHTE TaK:

CHAA TOT HWIH JPYroi anroput™m ee nepepasm,:

B Ycnong.

i fow, | )

rIe HB=={kB}

e
KBon?,

Iponece ITP A/JT ocur HCPApXHYECKHI XapaKTep, IpH KOTOPOM IIPOHCXO/IUT IOCIIE[0Ba
TeILHOE TIPEAOCTABIICHHE HHAOPMAHH OT BBICIINX H HHXKHHX CHCTEMHBIX YPOBHEH, IToaTomy co-
OTBETCTBEHHO 3TOMY pacnpefeneHus "BEpPTHKANBHA AEKOMIO3HITHS" 3a/1aCT HepapXHio ypoBHei
Heeneposanus nponecca ITP, cocrosmyio u3 TPEX CONOAHHEHHBIX 3Tanos I1P [5]:

— MHOXECTBO ypoBHe# ITP «BepruxamsHoii ACKOMIIO3UIIHU,

A : r
{k — MHOXECTBO INAroB HCCHIENOBAHMA «TOPHIOHTATHHOM Pa3BEPTKH YpOBHS

~  KonentyamsHoro k= (Beicouaitmmii);
= OnepaunoHamsroro k*=/7 (3axanmsiii);

— ACTaNbHOr0, MOAYHHEHHOTO ONCPAHOHATEHOMY YPOBHIO, Ha KOTOPOM IPOBOJMTCA N0
ApobHEL aHaM3 KauecTBa BeMeHTOR 3praTHIeCKOi CHCTEME! U BEIPaGaTHIBAIOTCH KOMILIEKCHEE
PEIICHAA JUI1 YAOBNETBOPHTEIBHOI PasBssku npobnems: Ao=11T (Han6onee Hu3KHif),

Konnenryansnerit yposens — 1o ypoBens IIP oTHOCHTENBHO memeit bysxnmornposanns S

ueenexyemoit A3C. On obecneunsaer OpOSABICHHE
tbopuaunom{ym AoCTaTogHOCT. KoHNenTyans e YPOBCHb — 3BEHO, KOTOPOE IIpHAAIOmee meie-
HANpPABNCHHEIHA, JIOTHYECKH CBA33aHHLL Xapakrep BceMy npoueccy ITP. Pemenus, KOTOpEIE IpUHHA"
MaIOTCsl Ha 3TOM YPOBHE, JOIKHELD GasupoBatsca Ha HamexHOl HH(OpMaIHH, Hocsmueit KagecTRed-
HEIH XapaKTep, ¥ pacKpEBaeT 06my10 cTpyKTYpY npeanouTenuit JIITP. _

4 onepanHoHaIBHOM ypoeHe IIP o $hopMupOBanus TpeGopanmii k MOZICHCTEMaM CHCTEMB.

TaK ¥ caMoro mponecca ITP.
e u 3anaum xasxoro YPOBHA «BEPTHKATHHOMN JAE€KOMIIO3HIIHI) MOTYT 6RITH 1OCTHTHYTH
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Elmi Mot e ——
/;—_ cydae, €CITH 3NIEMEHTHI CHCTEMBI, CTPATerHH M KOHIETIAA Onepauy g:{crgm ;;ME iy
' CTaBJIeHHA g JITIP. Taxum HHEIM KaveCTB
B TOM upcﬂo, e npe/moyTe v 0606;151; Bmﬁo;ap :HH ok iy
e SABJIA amsHas b dekTHBHOCTEY [5].
no YP 1P eTCA <TIOTEHIH ——
kg g i JIEATENBHOCTH CIY)KUT OCHOBOM YIp
cxoro OP OLIECCE €ro YNpaBICHYECKOU e b
L2 npynp Ib30BaHHE HOTEHIHANBHEIX BO3MO! A
€HHA — MaKCHMAIBHOE HCIIO o
CcKOMBKY Ilem’cnc-r;’; nns pemenns 3IIP, To cuuTaeM, 9To ynpasnerue Gyaer c?x‘:fngjn@ge v
Bnaqeﬂun nokasareneii adpexrurOCTH Mponecca IIP 6yayT mo Bo3M JTIHOK

joXKeHHP
3 -
50N, €CTTH 3HAYCHHIO TIOTEHIAANBHON stblliemnﬂoypc'mo;;ﬂeﬁ BKJTI09aeT B cebA 3TaImsl, KOTOPHIE
OTPEHHBIX
¢ IIP Ha XaXJI0M H3 paccM

™ o MOCTaHOBKH
ec :
l;lgs?m ¢ STanaMH OLEeHHBAHUA 3D (EKTHBHOCTH ONEPAIHH, nx;;o::;om o
i p60p MoKa3aTeNns u KpHTepHs 3d(deKTHBHOCTH; OLEHKY ddde takig e
ma‘n{a,riﬂecxoro MOJICTTAPOBAHMSA, HHTEPIPETAIHIO, OMYYCHHEIX Pe3yilb ; aHATH3
MaTEM " o= y
10 panbHeimero ITP. - ) y .
e Iécnf yxisaau 0cOo6EHHOCTH KXK/0r0 YPOBHA 00MmEeH HepapXuH % H n; :;2:;_5 -
B:,? (;BHeBaJ[ BepTHKANbHAA Aekommo3umus obmei 3[IP momoraer HP,[[ zosnaﬂ : -
Tax ?ﬁnggrb ONHCAHHOH KOHIECMIHM CHCTEMHOr0 aHamM3a Iporecca 0, N Hamﬂmypon.
nec:;:: Ha HEro ¢ y4eToM BO3MOXHOCTEH HOJICHCTEM H pa3peracT npon_omm, EeHKY
BT

HAX PACTIPE/IETICHUSA 3TOrO poLecca.
Tabmana 1. Mepapxus ypoBHEH NPUHATHA PEIICHHK

5 IokazaTenn
O6nbexr ens S 1 KpHTepHH
YpopeHb 3 Hccnenopa- HCCTeTOBAHNS E sdexTABROCTH
OPUHATHS pemenmii Eps !
1 2 S - : eHUA
Anamys xormeryit nposezierus | & | CreneEb JoCTHX
epamit S | menn oneparum.
o : it mpHromHO-
Onpefienenne nepedns nonn:geﬁ chzmm TPHCOJR
Konnernrryansmsiit Cucrema H 3a/1a4, TIOICHCTEM H YCIIOB! Kp . — i
X QYHKIHOHAPOBAHNA. 2 i
DOPMHPOBAHHE (UTHIIA» CHCTEME! Lot
\ Anamus cnocofoB  BRIONHEHHS E Crenens BHIIOMHEHHA
OunepanmonansEblii 3azia4q MmoJiICHCTEMaMH, & | 3amau nogcmeTemany,
Onpenenenne obobmennoro yve- KpHrepnu mpHroaroc-
TToacucrema Ta MOACHCTEM W CpPEJCTB, o6mme TH.XpHTepHE  OITH-
TpeGOBaHMA K KAY€CTBY JIEMCH- MAITbHOCTH.
A4 0B
Heramsnpi % IToxasareny KadecTBa
: 3JIEMEHTOB CHCTEMBEI.
JeTanpHEli aHANH3 KA9eCTBa E Kpurepuit onTHMAaNs-
DMEMEHT | emerTOB & | mocr.

AKHM XA HUsA [IPHHH-
T obpasom, eciH Hepap YPOBHA ONpEAENEHa, TO xzmcnenyroumc peme np
MalOTCs B COOTBETCTBHH C am‘opm'ilou, npe,uc'ra:::em;m n:;a(; Ip;:géa .IIP R
aHHEIA HMEPapXHYCCKHH ITOAXON K aHAIH3 P
""“13e.rlesl'rul{'ri3 on'iuumfmfe IIO3TANHEIE CTPATerHy u BrIbOpa pauxirg;!amm pemeHuii BO
ctH [5; 12; 13].
. OKa3aTe/n H KpHTepuH 3 HEeKTHBHO .
Hryamgioqg::e?m 3¢¢em:§m W(u) onepauy — Mepa CTEICHH COOTBETCTBHA PEAILHOIO P
K .

JDKH rageckue ormuaus JIIIP,
3ymbTata omepauun TpeGyemomy. OHM JOJDKHHI YYHTHIBATH ucmr;g:ﬂ e+ Somasuin,
OTo6paxaromme ero OTHOMICHHA K PHUCKY, @ HMCHHO CKIOHHOCTH, H

i KOTO-
Qopmansno 3i ormans JITIP BOIMOXKHO YHECTh BBEACHHEM OLCHOUHOH (yHKIuH il ( y) .

Pas oro6paxaer ornomenue JIIIP k pucky. e
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Pexosmenammn u yrouuenus, HeT em

Aocrauraercu?

BLIIABAEMBIE JTNIY, NPINEMAIONIEMY pe-

[ Ogopmaenne pemenna ]

PHc. 2. AnropuT™ nponecca NpHHATHA peImerns Ha YPOBHE BEPTHKANLHOH AeKOMITO3HIHH

Taxim o6pasom, moxasarens spdexrurrOCTH W eCTH MaTEMaTHYECKOE OXHJIAHHE OLEHOY-

HOH (pyHKIHH:
Ww=M[f° (p(¥ (), Y™))]
| W) = Mfq(r(U ()l
ra¢ Y- peanbHEIA Pe3yIbTaT JeSTeIbHOCTH;

Y™ — tpeGyeMsiii (enaTebHBIN) Pe3yIBTAT;
P — QYHKIHA COOTBETCTBHA.

@

B 3aBHcHMOCTH OT 06BeKTa HCClEHOBaHHS (cucrema, mopcHcTeMa, aneMeHT) H, Takum 06-
PasoM, OT LK ONepPaluy IOKA3ATEMH i KPHTEPHH 3 heKTHBHOCTH KIaccHHIUMPYIOTCS 110 Onpe-

AeneHHOH cxeme (puc. 3).

Briroanl. Taxum 06pasoM, OpeaIoKeHHEI HepapXHYeCKH il OAXON K aHAIH3Yy Iporeccs
IIP A/]I B yclOBHAX PHCKA CTOXaCTHIECKOTO XapakTepa pa3speliT ONpPE/IETHTh IOKAa3aTeH 1 KpH-
TepHH 3Q(PEKTUBHOCTH HA PA3HBIX YPOBHAX HEPAPXHIECKO cTpykTyph IIP, uro, B cBOIO OuEpess,
IPHBEAET K (OPMATH3O0BAHHOMY OIHCAHHIO NPO6NEMHOI CHTYaUH npu YB], Heobxomumoro 1A

PAIMOHAIBHOTO BEIOOPA CTPATernu JeHCTBYIA.
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[ KPUTEPHW 3QOEKTUBHOCTH ]

[ 1

NMPUrogHOCTH OMTUMAINBLHOCTH ANANTTHBHOCTI
: (np“omeuom pg;yr",ﬂm) {Hn’!“ﬁﬂﬂbﬂml‘ﬂ pa:ynbm) (cn.nemnn)
|: AONYCTHMO# rapaHTHK; HauBonLILero CpeaHoro cpobogHoro nuiGopa

AonycTHMoro posynkrara; pelueHNii;
rapaKTHPOBaHHOro HauGonblel BePOATHOCTH CaMoopraHH3alnM.
po3ynbTaTa M Ap. rapaHTim;

HauGonswero

rapaHTUpPOBaHHOro ~

pesynbrara M Ap.

-

Puc. 3. Knaccuuxauus kpurepHes 3¢ GeKTHBHOCTH NPHHATHS PeIIeHHH

JATEPATYPA

1.
2.

3.

10.

11,

12,

13,

XpecToMaTHA 110 HEXKEHEPHOU MCHXOI0rHH: yd9e6. moco®. / coct.: B.A. lymxos, B.®. JlomMoB,
B.A. CmupHoB; nox pea. B.A. Jlymxosa. — M.: Beicmn. mx., 1991. — 287 c.
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Banryc, 1974. — 166 c.
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AVIADISPETCER TORDFINDON 0ORAR QOBUL ETM PROSESININ
UMUMILOSDIRILMIS IERARXIZASIYA MODEL} '
P. §. Muxtarov

=

:%

Aviadispetcerin professional faaliyyati agkar va agkar olmayan, o ciimladan stoxastik Ve
stoxastik olmayan, elaca da miixtalif obyektiv va subyektiv tabist faktorlarimn tasiri Soraiting,
qararlar ardicilligy kimi tagdim edilir. Segimin son optimal naticasi potensial — konflify
situasiyalarin xabardarligindan ibaratdir. Aviadispetgeri qarariar qabul etmo va isloama rasiong]
sistemi kimi gézdan kegirarkon onun faaliyyati miivafiglik, uygunlagma va optimalhgq kriteriyalay,
baximindan qiymatlandiriliv. lerarxik yanagmaya séykonarsk aviadispetgerin har bir Jaaliyyati
“ekipaj — hava gamisi — hava harokatini idara edan organ” erqatik sisteminin miifassal, amaliyyg
va konseptual saviyyalarinin faaliyyatine uygun olaraq tahlil olunur.

GENERALIZED MODEL OF HIERARCHIZATION OF THE PROCESS OF MAKING DEC].
SION BY AIR TRAFFIC CONTROLLER
P.Sh. Mukhtarov

Professional activity of ATController is presented as continuous succession of decisions be-
ing produced and implemented explicit or implicitly as well as in case of influence of different fac-
tors of objective and subjective nature including risks of stochastic and non — stochastic character
Optimal final result of choice consists in warning of potential — conflict situations. Examining
ATController as rational system of production and implementations of decisions his activity is eval-
uated with the help of criteria of acceptability, optimality and adaptivity. Relying on hierarchical
approach each avtivity of ATController is analyzed in accordance with conceptual, operational and
detailed levels of functioning of ergatic system of “aircrew — aircraft — body of service of air traf-

fic”.
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" TEOPETHYECKHE ACHEKTHI BE3OIACHOCTH B KOHIEIIAM
TAPAHTHPOBAHHOM BE30IACHOCTH

T.P. Izxadap3ane

HauvoHanmeHas AxaneMus ABHalHK

B cmamve paccmampusaiomes meopemuyeckue acnexmut 6e3onacHocmu ¢ moyky 3pe-
HUA  OMACHBIX cumyayuii u cobblmuil, 603HUKAIOUJUX & Noneme, a MaKdice Ynpasnenue Kow-
mpons Haod 6esonacrHocmuio, U NPo2HO3 onAcHBIX cobsimuil. Ananusupyromes opzanusayuonno-
ananumuyeckue sadasu obecnevenun 6esonacHocmu.

Bpenenne. OCHOBHEIE TeOpETHYECKHE ACNEKTH 0e30MacHOCTH 3aK/IOYAIOTCHA B clenyo-
meM. OmacHocTs 1 GesonacHocTs Mo6oro BuAa, IA€ CymecTByeT 9eN0BEYECKHH (HaKTOp, B OCHOB-
HOM, ClydaiHble ABierus. COBMECTHO OHH 06pasyioT HOMHYIO.-IPYINy-CONPAKEHHEX COOBITHIL:
cyMMa YHCIIOBBIX NapamMeTPOB ONACHOCTH H Ge3omacHoCTH pasHa exuuune. Mcxomusiii KOHIIENTY-
aTBHBIH IYHKT TEOPHH 0e3011acHOCTH - mepBas akcHOMa 6e30MacHOCTH - TAaKOB: HET, M He MOXeT
Gerrs aGcoMOTHOM Ge30MacHOCTH, T.€. OMACHOCTE HHKOI/A He PaBHA HYIIIO, @ 6e30MacHOCTS HUKO-
r7ia He paBHA EIUHHIE . i

HocranoBka 3aiayn. OnpeneJends ONACHBIX CATYaNHil B ONAacHBIX coGhrrmii. Heo6-
XOIHMO 9€TKO pa3Iiiarh JiBe INIaBHEIE KATEropHH Ge3omacHocTH.

Onachsle cATyamMH npeacTasismoT coboif TOMEKO HeO6XOiMEIE MPEANOCEUIKHA OMacHOro
COOBITHA, JOCTATOYHOCTH KOTOPBIX VIS CBEpIIeHHA GoNee 0OmacHoro cobmITHS IpOSBIIAETCA NPH HX
OAHOMOMEHTHOCTH H coveTanns.[4] ITox ocoboif cuTyammeit B aBHanmy ClIEAYeT MOHUMATE CHTya-
1[I0, BOSHUKAIONIYIO B HONETE B Pe3yNbTaTe BO3ACHCTBHA HeONArONPUATHOrO $aKTOpa HIH COTe-
TaHHA HeGNArONPUATHEX (aKTOPOB M HPHBOAAIIYIO K CHIDKEHHIO 6e30MacHoCTH noMeTos. K Taxam
($aKTOpaM OTHOCATCH: OTKA3Hl X HEHCIIPABHOCTH OT/E/BHEIX 3EMEHTOB (yHKIMOHATEHEIX CHCTEM,
BO3/ieHicTBHE HEONMArONPHATHEIX BHENIHUX YCIIOBHH, HEJOCTATKH B Ha3eMHOM 00ecrieYcHHH moneTa,
OmHGKYE ¥ HapyMIEHHA NPABHI SKCILTYaTalUH (hYHKIMOHATLHEIX CHCTEM H IHJIOTHPOBAHUS, TIPO-
ABNCHHE HEONArONPHATHEIX XapaKTePHCTHK a9POAHHAMMKH i npourocTu BC,

Jlro6as omacHOCTs BCeraa peanusyercs B IOCIEAOBATENEHOCTH IBYX COOBITHI{: BO3HHKHO-
BCHHH ONAcHBIX CHTYalHi; CBEPIICHHE ONAacHOro cobrThsA. CIIeICTBHEM 3TOr0 ABJIAETCS paspymie-
HHE 06BEKTOB ONMAaCHOCTH M NOPAKEHHE CYOHEKTOB ONACHOCTH.

Onacnsie curyanuu 1 onacHsie co65ITHs Mm0GOro BHAA HE €THHITHEL - OHH HOBTOPSIOTCSA C
HCKOTOPO#H MEPHOAMIHOCTEI0. HCIIOBEIM APAMETPOM, XapaKTEPH3YIONHM YKa3aHHYIO HOBTOpsE-
MOCTh, ABIAIOTCA JACTOTEI ONACHEIX CHTYAIHii M COOTBETCTBYIOIMX ONACHBIX COBRITHIL, O6patarie
BEIMHHEL 9HCEHHO PABHEI EPHOAAM MOBTOPSAEMOCTH ONACHEIX CHTYALIHI,

YacToTEr ONACHBIX CHTYAIMIt ¥ OIIACHBIX COBEITHI CBA3aHEI MexXxay coboi: B mpsAMoii 3a1a4e
(opa TIPOrHO3MPOBaHKH ONACHOCTH) YaCTOTa ONACHEIX CHTYAalHi - apryMeHT, a YacTOTa ONACHEIX
COObrTHit - dymkuma; B ofparHoil 3amaue (1pu anamM3e MPOMCIIEAIMX ONACHEIX COGHITHIL) -
HaoBopor.[1]

He cmotps Ha orpoMuoe pasnoo6pasie peambHEIX BHEOB ONACHEIX coOEITHI, BO3MOXHA HX
THIH3a1HS 10 eMHOMY, OY€HB POCTOMY, KIaCCH(QHKATHOHHOMY IPH3HAKY - YUCITY IPE/IIECTBY-
‘WX omachBIx cuTyauwmit. KakaoMy BHIY OMaCHOr0 COBEITHA MOKET COOTBETCTBOBATE HEKOTOpas
Mozens onacrocTH. Pasmaunsie Mozenn ONpPEeNEe/AITCA BUAOM H YHCIOM ONACHBIX CHTYAIHH, IIpo-
SOnHpyomux naEHOE OmAcHOE COOHITHE. Mepa 6e3onacHOCTH ONEHHBAETCA YCTOHIHBOCTEIO 06B-
®KT0B K cy6LexToB ONACHOCTH TIPOTHB ONACHBIX COOBITHI. Y CTOHYHBOCTS, BEMHCIEHHAs 1O BEPO-
"THOCTH onacHoro coBEITHS, He 3aBHCHT OT Pa3sMEPHOCTH €{MHHIIE! BPEMCHH (KaK ¥ BEJIMIHHA PHC-
ka), 3aMerm, uTo Bo MEOrHX paborax no 6e30mMacHOCTH IPHBOAATCA NPHMEPH KOIHYECTBEHHEIX
Ouenox, kax wacTor onacHsx CHTYAaLUH U ONACHEIX COORITHH, Tak 1 Mep 6e3omacHOCTH.

OpramusanuonHo-aHaTHTHIECKHE 329K 06ecredenns 6e30macHoCTH:

- WICHTH(HKAIMA COOTBETCTBYIONIMX MOJIENEit OacHOCTH;

- IPOrHO3HOE ONpeieNIeHHe YacTOT (PHCKOB) OMAaCHEIX COBBITHIT PasIHIHOrO BH/AA;
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Ha K2UK/IOM H3 y1aCTKOB II0JIETa, IPUMEHST TEXHUKY IMHIOTHPOBAHHA, OTKa3a CHCTEM BO3/TYMIHop,
CyAHa M, 4TO KpaiiHe BaXHO, K 9eJOBEYECKOMY 3BEHY B aBHAIMOHHO-TPAHCIIOPTHOH CHCTeM.
YCTaHOBJICHHE JOMYCTHMBIX H HEJOMYCTHMEIX PHCKOB (JaCTOT) OIACHBIX CHTYAIHi;

- pazpaboTka METO/IOB ONEHKH JacTOT (PHCKOB) ONACHEIX CHTYAIMI M ONacHKIX COORITHi,

Iporno3 onacHsIX COGHITHH - OLEHKa HaCTOTE! (PHCKA) U NEPHOJUIHOCTH ONACHOTO Cofy,
THs H2 OCHOBE JIaHHBIX O aCTOTaX NpPEAIECTBYIOMMX ONacHbX cHTyauwii. [loa mporHo3oM gacy,
IOHHMAIOT ONPE/IeICHHE BPEMEHH (aTHI) U MECTa ONacHOro COGRITHA HEKOTOPOro BuAa. Takas .
CTaHOBKA 3a/]avH NPaKTHYECKH B JAHHOH ciiyd9ae HepeanbHa. Bo3MoxHO, H HEOOXOAMMO Mporye.
3HPOBATH JIMIIb 9aCTOTY H NCPHOJHIHOCTS ONACHEIX CHTYalMil M ONACHEIX COOLITHIA.

Ynpasnenne Ge30nacHOCTBIO HMEET LEMBI0 YMEHBIICHHE THCIIA YeNIOBEYECKHX XKEPTB g
TPaBM [IPH aBapHusX U karacTpodax; MacmraboB paspymIeHuil; 3KOHOMHIECKOro ymepha.

Ynpasiense 6e30MaCHOCTEI0 MOXHO PAcCMAaTpHBATh Kak CBOEro poja KOHCTPYHPOBaHHe
Ge3omacHOCTH ¢ 3a/JaHHEIMH [apaMeTPaMy YaCTOTE M TIEPHOIMIHOCTH OMACHBIX COBBITHIA.

OmHEM U3 BaXHBIX 3/1eMEHTOB 6€30IaCHOCTH ABJIAETCA pacciefoBaHMe NPOMCIIENIMX ONACHKX
cobrrriit. OHOM U3 OCHOBHEIX HEJIEH paccie/loBaHus ONacHEIX COOBITHIT sBNsAETCH ONpeaeneHne
cnoco6oB yMEHBIIEHHA YacTOTH! (PHCKa) JAHHOTO BHMA ONAacHOro cobHTHA. B BHUHCIHTENBHON
aCIeKTe paccnefoBaHue MPOHCIICIIMX ONACHEIX COORITHI MpeacTaBnser coboit ob6parHyio 1o or-
HOIIEHUIO K NMPOrHo3y 3ajady. ObparHas 3ajaya CloKHEe NPAMOH, BBHIY HEOJHO3HATHOCTH pe-
3yNETaTOB BEMMHCIICHHH, J@Xe /U NMpOCTeHmieil MEepBAYHON MOJENH ONAaCHOCTH. BEICKaKEM He-
TPHUBHANBHYIO MEICTE 00 OTKa3e OT HAeH 0043aTeNbHOrO YCTAHOBJIEHHS IPHYMH ONAacHOTO COGH-

-THA. MI3BeCTHO, 9T0 ycTanoBnenue npuaun All seasercs nensio moboro paccnegobannd, B camon
Aene, €ClH HMEIOTCA CPEe/ICTBa M METOJE! YMEHBIICHHA ONAacHHIX coOnTHI Ge3 ycTaHOBIEHHS Mx
NPHYHH, HET HUKAKO! HEOOXOMMMOCTH TPATHTH CHIIEI H CPE/ICTBA HA JIOCTHXKEHHE IPOMEXKYTOUHOM
Le/H - YCTaHOBJICHHA MPUYIMHEI ONacHOro cobrrmus. ITpakTika pacciaeoBaHHs aBHAOUOHHEIX ITpo-
nemectsuit (AIl) ybepuTensHO CBHACTENBCTBYET, 9T0 MpHuMHEl AIl pefko YCTAaHABNHBAIOTCH B
TOM TOYHOCTH UL MX JANbHEHIIEero npegorspamesns.[2]

KouTpons 6€30macHOCTH ABIIAETCS BAKHEHIINM DJIEMEHTOM B YIIPaBJICHAH 6E30MacHOCTHIO.
Hpesi, KoTOpO# CieayeT pyKOBOACTBOBATHCA IPH KOHTPOJIE 6€300aCHOCTH, 3aKII09aeTcs B ClIe/y-
OIEeM:

Gonee "crsEEBIE" (haKTOPH (E30IMACHOCTH HAXO KOHTPOIMPOBATE YAIIE C HETKHM METO0-
JIOrHYeCKMM 060CHOBaHHEM H OTBETCTBEHHOCTBIO,

K "cwisueiM" paxropam OTHOCATCH ONACHBIC CHTYALHH C OTHOCHTEIBHO PEKOH 4acTOTOMH Mposs-
JIEHHs, TaK KaK HMEHHO 3TH CHTYallMd B Hanbonbmell CTCNCHH BIMSIOT HA YaCTOTY ONAacHOro Co-
OBITHA.

Bonesnroe 3naueHne MMEIOT 3KOHOMHYECKHE OLEHKH B cdepe GesonacHoctn. B aToM Bompo-
Ce CIe/lyeT pa3H4aTh ABA aCIEKTa: IeHy ONacyHoro coOkTHs U neHy 6e3onacHocTH.

Ilena omnacHoro coGBITHA JOJDKHA OTpaXkaTh YacTOTY 3TOro cobBITHA M CTOMMOCTHOE (Je-
HEXHOE) BhIpAXEHHE OT Hero. OnpejeneHHe NeHE ONACHKX COOLITHIA ¢ YIETOM HX 9aCTOTHI A2ET
BO3MOXXHOCTh COIOCTABHTE yIepb OT HMX C TaKHMH ITOKa3aTesIMH Kak rocGroxer, BequduHS
BBII mix cOOTBETCTBYIONHME PErHOHAIBHEIEC IAPAMETPEI, M Ha OCHOBE 3TOTO CYAHTH 06 ofmerocy-
AapcTBeHHOM Macmrabe 6encTBHA, MPHIHHON KOTOPOro ABUIOCH OnacHoe cobITHe (aBapHs, KaTd-
crpoda, HanuoHANEHAT KaTacTpoda u T.11.) :

Ilera GesomacHOCTH, T.e. CyMMa IUIAHHDYeMBIX WIH (AKTHYECKM H3pacXOOBaHHBX
cpeacTe Ha obecnedeHne 6e30MaCHOCTH, COCTABIACT CErOAHS Ype3BRYaiiHo Maryo xomo (1-2% %
AXe MeHee) OT LeHEl ONMacHHIX cobOmTHil. B 3TOM BHAWTCA OfHA M3 NPHYHH HemocTarodHoH 3¢
GexraBROCTH Obecneuenns GesonacHocTy. [ToBsIIeHNE NEHE! GE30aCHOCTH OJIKHO IPHBOIHTS K
YMEHBIIEHHUIO UEHEI ONacHEIX cobkITHiL. B 3TOM cooTHOmeHHH Gyner nmposBiATECA KauecTBO 6€3°
OIAaCHOCTH KaK PHIHOYHOH KaTeropuH. 3aTpaThl Ha 6e301acHOCTE MOryT GHITE NMPHOBUILHEI, €CIH
COIIOCTAaBHTh HX C yIep6oM OT ONacHEIX COOBITHIA, 2 HHBECTHIHH B 6e30nacHOCTS - peHTabenbHEL

Ilena 6e30DacHOCTH HE JIO/DKHA CKIAEIBATHCA CTHXHMIHO, ee HaJ[0 obocHOBaHHO OmpeAe”
1ATH (HOPMHPOBATE) B 3aBHCHMOCTH OT IIEHEI OMACHEIX COORITHIA. ' o

| 1..2. | :

- cocTaBneHHe 6aHKa MaHHEIX 06 ONACHBIX CHTYalHsAX H ONACHEIX COGBITHAX pasHOro BHgy
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f""‘#—_;;_maam COBpEMEHHOM KOHUemMH Ge3omacHOCTH morpebyer KopeHnoii“nepepaGomﬂ
cymemymmeii TEOpETHIECKOi 0a3sl - MHOKECTBA HOPMATHBHEIX JIOKyMEHTOB B 3TOH chepe. )
[1aBHOE B pEIIEHAM 3THX BOIPOCOB - YCTAHOBIICHHE OTKIOHEHHH OT JOMYCTHMEBIX YPOBHEH
@acﬂocm JI0 CBEpIIEHUS ONACHBIX COOBITHH. JIpyrMMM ClI0OBaMH, NPH BO3HWKHOBCHHH OIac-
CcHTyalluH Hajio pearupoBaTh I0 TOro, KaK OHH TpaHchOpMHPYIOTCA B ONACHOE COOKITHE.

B sakimoueHue Heobxomumo nobasuts crexyiomee. Iloxuaras npobnema UMeEeT KpoMe TeX-
[IECKOT0, METO/IHYECKOro H IOPH/IHIECKOTO aCTIEKTOB €I U MOpAaIbHBIH acrIexT. Hdunemma, cBa-
sauHAsA C BEVICTICHAEM PECYPCOB, MOXET OCIOXKHATHCA H3-33 NPE/CTABICHHH B OTHOMCHHH LCHEI
Ge30MacCHOCTH B IJIa3ax obmiecTsa. Brysaranocs npenuonozxcaﬂe [3], 9To "HCIO NPOKCIIECTBHU B

afe B IEJIOM OTPAXaeT YPOBEHBb aBAPHHHOCTH, KOTOPEIA FOTOBO HOIMYCKATh €€ HACEICHHE, I10-
sToMy (pHHAHCHPOBaHHE MEPONPHUATHH MO 06eCIedeHHIO Ge3omacHOCTH OCYIECTBILACTCA JIHIIb B
TaKAX pasMepax, KOTOPEIC HEOOXOMMMEI JULi MOJUICPXKAHAA 3TOTO YPOBHA aBAPHHHOCTH. ITonsarso,
4T AOMYCTHMSIE MPEAENEl H COOTBETCTBYIOMES BHIENCHHE PECYPCOB HA LK obecnedenus 6e3
OITaCHOCTH Pa3iIUgHEI B IPE/ieaX MeX/IyHapOHOro coobmectsa. - -
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ZOMANSTLI TOLUKSSIZLIK KONSEPSIYASINDA TOHLUKSSIZLIYIN NOZORI
ASPEKTLORI
T.P. Caforzads

Maqalads xiisusi garaitlards va hadisalards uguglarin tahliikasizliyi, onun idara olunmasimn.
Va onun uzarinds nozarstin nazori aspektlori nazordsn kecirilir. Taliikasizliyin analtik-taskilati
laminati masalalari analiz edilir.

THEORITICAL SAFETY ASPECTS IN THE CONCEPT OF GUARANTEED SAFETY
T.P. Caforzads

The article considers theoretical safetyaspects from the point of view of dangerous
Situations and events which occur in flight as well as safety control and management and

Jorecasting dangerous events. Managererial and analitical problems of safety provisions are
analysed,
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“SICRAYISLI PRIORITETLORI OLAN BIR KUTLOVI XIDMOT SISTEM
MODELININ ANALIZI :

T.1. Caforzada
Milli Aviasiya Akademiyas:

—

Ird tipli sorgulara xidmat edon birkanalli mohdud buferli kitlovi xidmat sistem;
tadqgiq olunmugsdur. Xidmatin keyfiyyat géstoricilorinin hesablanmas: ligiin dagiq va
taqribi diisturlar alinmgdir. ‘

Agar sbzlor: kiitlovi xidmat sistemi modeli, sigrayigh prioritetlor, keyfiyyat
gostaricilari, hesablama algoritmlari

Girig. Inteqral sobakolords prioritetli kiitlovi xidmot sistemlori (KXS) modellori son dovrly
intensiv totbiq olunurlar. Belo gabakalords real va geyri-real zamanh sorgularin emali zamay,
onlarin xidmatin keyfiyyst gostoricilorino qoyduglan talsblor do miixtalif olur. Real Zaman};
sorgular mitmkiin gecikmolora hassas oldugu halda geyri-real zamanl sorgular miimkiin itmalapy
daha hassas olur. KXS-lardo miixtslif tipli paketlorin emali zamam istifads olunan klassik Pprioritet
sxemlori qoyulan talablari 6damays imkan vermirlor. '

Bununla bagh coxsaviyyeli prioritetlorden (Multiple Priorities, MP) istifads olunur,
Coxsaviyysli prioritetlorinin istifadasi zaman1 real zamanh paketlor yitksok zaman va asag faza
prioritetlorine, qeyri-real zamanh paketlor isa agafi zaman va yiiksok foza prioritetlorina sahib
olurlar. Qeyd etmok lazimdir ki, foza prioritetlorinin istifadssi buferds olan paketlorin yer tutmas
il bagh konflikt hallarin hall olunmasini v zaman prioritetlori iso buferdan paketlorin ¢ix1§ portuna
otliriilmoasi ardicilligim tayin edir. Bu istigamatds malum islorin daha genis gorhi [1]-do verilmisdir.

[2-4] islorinds sigrayish prioritetlor (Jump Priorities, JP) intensiv sokilds tadqiq olunurlar,
Bu tip prioritetlordon istifads edildikdo agag prioritetli sorgularn paketlori miioyyon anlarda v
milayyan gartlor 8danildikdo sigrayisla yilksak prioritetli olurlar, Onlar bir-birindan bu sigrayiglann
bag vermasi anlan va gortlori ilo farglonirler.

Bu mogqalado tadqiq olunan modelds forz olunur ki, sigrayiglar agagi prioritetli paketlorin
ndvbads gozlomds zamanindan asili olaraq bag verir. Buna banzar sigrayish prioritetlar [3], [4], [6]
magqalolorinds tadqiq olunmugdur. [4], [5] maqalalerinda tadqiq olunan modelds farz olunur ki
yliksak prioritetli paketlor névbadaki asag tipli paketlorin sayindan asili olmayaraq homiga kanal
bosaldiqda xidmat {igiin segilir. [6] isindo tadqiq olunan KXS modelinds kanalin bosaldig1 anda
névbado yalmz bir tip paketlor varsa (alternativsiz vaziyyat), onda bu tip sorgulardan biri xidmat
ligiin kanala géndorilir, névbada miixtalif tip paketlor varsa (alternativli vaziyyst), onda miisyyan @
ehtimals ilo xidmot {igiin yiiksok prioritetli paket vo 1-a ehtimali ilo xidmot iigiin agag1 prioritetl
paket gotiiriiliir, 0<a<1. Daxil edilon a parametrinin miixtolif qiymotlorindo bazi molum olan
xidmot qaydalar alinir. .

Baxilan igds ikinci tipli sorgular buferinda sorgulann sayindan asili olmadan hamigs xidmat
ligiin birinci tipli paketlor gotiiriiliir. Lakin burada forz olunur ki, ikinci tipli sorgular buferinds olan
paket 7 milddati qadar gozladikdan sonra B ehtimal ilo birinci tipli sorgular buferino tullanaraq
birinci tipli sorguya gevrilir vo daha sonra birinci tip sorgu kimi xidmat olunur, 0<p<l1.

Sistemin modeli vo hesablama iisulu. Bir kanall sistems i-ci axmn intensivliyi 4 olan
miixtolif tipli sorgular (paketlor) Puasson qanuna tabe olan axinlarla daxil olurlar, i=1, 2. Birinc!
axin real vaxth sorgular axinini, ikincisi iss qeyri-real miiddatli sorfular aximim gostorir, Kanal
mogguletms zamam hor iki tipli sorgular {iglin g parametrli {istlii qanuna tabe olan tosaditf
komiyyatdir. Daxil olan sorgularn 6lgiilorinin eyni olduglarini vs ona gra har sorgunun buferd?
yalmz bir yer tutdugu forz olunur.

Miixtolif tipli sorgular xidmotin baslanmasin1 ayr-ayn ndvbalords (buferlords) gozloyirler
va i-ci tipli sorfular figlin olan buferin maksimal &l¢tisii R; kemiyyati ilo verilir, bels ki, 0<R<®;
#=1, 2. Sorgu daxil olan zaman uygun bufer dolu olarsa, onda digor buferin vaziyystindon asil
olmayaraq bu sorgu itir. - ‘ -
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mdeﬂards oldugu kimi bu modelds do kanahn.bosa.lmam zamarll: 1kuict y@gﬂksai
. ..ty novbada olan sorgulann saymndan asihi olmadan haimsa xu}mat liglin birinci (yiiksa
pnoﬂteﬂ{) svbadon sorgu gotilriilir. Baxdigimiz modelds asagidaki xidmat qaydqs; toklif edilir.
Pﬁarite;gllﬂ; bosaldig1 anda névbads yalmz bir tip paketlor varsa (alternativsiz v?zquat), or}da bu
g kv ardan biri xidmot iigtin kanala gondarilir. Milsyyanlik iiglin forz edacoyik }u: h?r bir axin
ip §qr%l£ FIFO strategiyast tatbiq olunur. Ogar kanalin bosaldif anda n6vbada mﬁxtahfuup p.akfatlaf
maltem'a.tivli voziyyat), onda birinci tipli paketlor xidmat iigiin gabul olum_lr. .Asagl pnontet!l

varsa (ikinci tip) xidmot oluna bilmesi gansmi artirmaq tglin su,?r:})qh prioritetlar belo daxﬂ
sm-g-ulai]:nci névbado gozloyan sorfu miloyysn T zamanindan sonra 1:!11:.11103 1?uf:erda heg o]masa.b_u
cdll varsa, oraya sigrayir. Oks halda, birinci bufer tam doludursa, ikinci tipli sxgrayan“sorgg itir.
o a bag verarsa, ikinci tipli sorgular buferindaki sorgu milayyan 1 !Ilﬁ.dd'st -gozlad1k¢.19r3
SE s“;;?:t?mah ilo sigrayaraq birinci tipli sorguya gevrilir vo daha sonra 1_)1.1‘111.01' tipli sorgu- ku:m
sqgﬁsf olunur vo ya gézlomo miiddati arzinds sorgunun informasiya doyari 1.td1y1 ﬁgﬂln o, sistemi
Jlu.p ehtimal1 ilo tork edil:. Sadalik iigiin forz edok ki, T kamiygati orta_qiymati T olan iistlii
o odelin e icilorini i S gostaricilori olaraq
; Bu modelin QoS gostaricilorinin tapilmasi masslasine .baxaq. Qsm QoS gostaric x
asagidaki kemiyyatlor segilir: i-ci tip sorgularn itmosinin stasionar ehtimali (Cell Loss Probei_l)n 11’cy,
gLP,), j-ci tip sorgularin orta say1 (L) vo onlarin buferds orta gozlomo vaxti (Cell Transfer Delay,
it (;n.lla;rfn tapilmas: {iglin iki 8l¢iilii Markov zancirindon istifads edsk. Buferlorin vaziyysti
samanin istonilon aninda iki Olgiilit vektorun k_ﬁmayi_la tosvir olunur: n= (ni,nz)_, burada
n— buferdoki i-sorgularin say1,i=1,2. Baxilan sistemin vaziyyatlar fozasi bels tasvir olunur:

S:={mn =01, ...,R,i =12} (1)

Sistemin vaziyyatlori arasinda kegid yeni sorgulam} daxll qlmam anmda, J.udmat b1td11]:dgg
sonra sorfunun sistemi tork etmosi aminda vs elace do lk:.lncl qdvbadan birinci nt;}rlbaﬁn 11:13:5 1
zamam bag verir. Daxil edilon sigrayish prioritetlorin islamss_l va Judma]t q:.sydam'nu} reallagdiriima
sxemini nozero alsag, onda bu goxdlgiili Markov zoncirinin kegid mtenswhkla.rt: xlna.tn;mm
(Q-matrisinin) monfi olmayan elementlorinin hesablanmasi {igiin asagidaki miinasibotlori aliriq
(sakill):

¢ Ay, ogori=n+ey,

Az, sgarfi=n+ey,

B, agorny > 0,i=n—e;
p p+nt(l—pB)agarny =0,y > 0fi=n—ey, @)
MR =1 “npr1-p), ogorny >0my > 0,i=n—ey
| nypBr, oger ny > 0,ny <Ry, fi=n+e —ey
n,T, agarny > 0,ny =Ry, fi=n—e;

L 0, digar hallarda

burada e, = (1,0),e, = (0,1)

istemi iyyatlari arasinda kegid intensivliklorindon do griindilyii kmn og'ar.bl{ferd'i heg
Ohnaszlsbtii'nll:il:i;zimg;ﬁ sorgu olsa o, p intensivliyi il xidm.at olunur. 9gar b‘u'mc1 _txph sorgular
buferi bog olsa, onda ikinci tipli sorgu ya T miiddat gﬁz}sdlkdan sonra  ehtimali 11;) s‘;g:rayaraq
birinci tipli sorgu gevrilib p intensivliyi ilo xidmat oluna bilar, yaxufl da milayyan n}ﬁd lzt gn 29111::
il1~‘fﬂrmasiy::1 6z doyorini itirdiyino gore ikinci tipli sorgu (} -B) ehtimal1 ilo sistemi tor ; ﬁ; a]i 'l:';
Ogor birinci tipli sorgular buferi tam dolu olmasa ikinci tipli sorgu = milddstdon sonra B e i
birinci tipli sorgular buferino “tullanacaq”.
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@Al <R+ 2, + #(1—8(ny,0))] = 24p(n — e)(1 — 8(ny, 0) +
pp(n +e1)(m < Ry)) + (p+7(1 = B)p(n + €;)8(ny,0) + 7(1 — B)p(n + e3) X
# x(1—6(n, 0))I(n; < Ry) + t(n + €,)8(ny, Ry) + tAp(n — ey + €3) (1-6(ny, 0)) (3)

Elmj Macm_ualar _ Cild 15 \a 4

S

o birinci tipli sorgular buferinin bog oldugu vs ikinci tipli sorgulann buferds oldugu
vaziyyatlori (yani n; = 0,n, = 0) ligiin balans tonliklari agagidak: gokilds olacaq:

p(n) [2.1 + 221(nz < Ry) + nptfl(n, > 0) + (p +npr(1 — ﬂ))f (ny, > 0)] =
= A,p(n — ez)I(nz > 0)+pp(n + e1) + (u + np7(1 = B))p(n + e2)[(nz < Ry) @

° birinci tipli sorgular buferinin dolu oldugu vs ikinci tipli sorgularin buferds olub-
olmamasa vaziyyatlari (yeni ny = Ry, n, = 0) {igiin balans tonliklari agagidak: gokilds olacaq:

pM)[A21(nz < Ry) + p + npt(1 — 8(ny, 0))] = 1p(n — e) + A,p(n — e;)I(ny > 0) +
+n,TBp(n — ey + €2)(1 — 8(ny, Ry) + ntp(n + €2)I(n; < Ry) 5)

° her iki buferin bog olmadi1 va birinci tipli sorgular buferinin dolu olmadig hallar
figiin (yeni 0 < 1y < Ry, n; > 0) balans tanliklori ndvbati gokilda olacaq:

p(M)[Ay + A2I(n; < R) + p +1n1(1 = B) + np7f]l = 4ip(n— €,) + A;p(n —e3) +

Sakil 1. R;=5, R,=3 olduqda sistemin vaziyyatlori arasinda kegid grafi

+up(n + ;) +nat(1 — B)I(n; < Rz) + nytpl(n, < Rp) (6)
Cadval 1. Sistemin ilkin n veziyyatindan kegidlarin analizi Burada I(4 ) — A hadisasi iiglin indikator funksiyas1 v §(x,y) — Kroneker simvoludur. (3)-(6)
E::i t Kegidin sorti Kegidin sobob; Kesidin tanliklor sistemino normallagdirict gorti do alave edok:
o _
- +3;y - T intensivliyi Ynesp(n) =1 )
1 n 1stemo birinci tipli daxil ,
n+e, n: < R: Sistem: 1k1ullé Tlnnll) h sorgu ¢ _ olur A4 Taklif olunan (3)-(7) balans tanliklori xatti cobri tanliklar sistemidir. Bu sistemin matrisinin
n—e, n, >0 Birinci ol b= sorg1:| daxﬂ t.)l.ur A2 saklino géro onun analitik hallinin tapilmas: miimkiin olmur. Bu sobabdan onu holl etmak iigiin xatti
Y =l 2 Bfrfncf Pl sorfunun xidmoti bitir u cabrin iterativ iisullarindan istifads etmoak olar. Bununla slagadar olaraq qeyd etmok lazimdir ki, bu
e 2 ﬁn]'lincl tipli sorgu Olﬂ.ladl.q-da ikinci | u + ny7(1 - B) magsadlo molum Qauss-Zeydel iisulundan istifads etmak maqsadsuygundur.
: ﬂgn .Sf’rﬁ‘m““ xidmoti bitir Vo ya Sistemin vaziyyatlorinin ehtimallarim tapdiqdan sonra onun QoS gostaricilorinin tayin
— P, = o1 tipli sorgu sistemi tork edir. etmok olar. Birinci tipli sorgularn itmosi yalmiz birinci tipli sorgular buferinin dolu oldugu halda
2 Sl Tor iki tipli sorgu olduqda ikinci n,t(1 - B) bag verir v onun itmosi ehtimali belo tapilir:
>0, tipli sorgu sistemi tork edir ”
nte —e; |n,>0,n, Birinci tipli sorgular buferi dolu n, Bt _ CLP, = 3,2, P(Ry, k) (8)
<Ry, olmadiqda ikinci tipli sorgu birinci tip e o B ‘s i . T
sorgular buferins sigrayir Ikinci tipli sorgulann itmasi (a) yeni daxil olan ikinci tip sorgu iigiin agag1 prioritetli sorgular
n-—e; n; >0,n, Birinci tipli sorfular buferi do] _ buferinin dolu oldugu halda va (b) ikinci tipli sorgunun birinci tipli sorgular buferina sigramasi
=R, oldﬁqda ikinei tipli sorgu w:thj:il e Zamani bu buferin tam dolu oldugu halda (c) ikinci tipli sorgu gézloms miiddoti orzinda informasiya
ehtimalla itir do}:srini itirdiyino goro sistemi tork etdiyi halda bag verir. Onda ikinci tipli sorgularn itmasi
Dl iy . ehtimalin tapmagq tigiin asagidak diisturu aling;
H trafiklorin parametrlorinin istonilon miisbot qi i \ : ] i
qayidabilon oldugundan sistem erqodik sistemdir. Fymatlarinda btn veziyystlar CLP, = T3, p(k,Ry) + PPy + rtizﬁ) YR kE(k) )

Sistemin neS vaziyyatinin stasionar chﬁma]%m p(_n) ilo isaro edok. Vaziyyatlarin stasionar

chtimallarim .tapma.q _Uglin - balans tonliklor sistemini qurmaq va holl etmok lazmdir. burada Pr — yuxanda tasvir olunmug sistemds CLP; ehtimali ilo iist-iists diigon yiiksok prioritetli

Sorgular névbasinin dolu olmas: ehtimaldir, yani Py = CLPy; P, — ikinci tipli sorgulann névbani
tork etmosi ehtimalidir. Bu komiyystin hesablanmast iigiin agagidaks diisturu aling:

° birinci buferds sorgular olan va ikinci buferi i
s rin b 5 -
"y 2 0,n; = 0) iigiin balans tonliklor sistemi agagidaki gokildo olacagq: % ok el (yaml_n Po = izgzﬂ kS (k) (10)

burada £ (k) = Fpes p()8(nz k), k = 1,2, ..., Rybaxilan modelin marginal paylanmasidir.
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Birinci va ikinci tipli ndvbalerds sorgularin orta sayim tapmaq tglin diskret tgw\
komiyyatin orta giymotinin tapilmasi {isulundan istifads edilir:

=

L, = f=11 in(i) | (13
L = Y32, k¥(k)

burada n(i) = Ypesp(n)8(ny,1),i = 1,2, ..., R; baxilan modelin marginal paylanmasidur.
(8), (9), (11), (12) QoS gostaricilarinin tayinindan sonra Little diisturundan istifada

1y

ed
her iki tipli sorgularin buferds orta gézloma vaxtlar tapilir: -
— E—
CTDy = aimy' ™ = 12 (1

Sistemin vaziyystlor fozasiin boyiik Slgiilorinds p(n),n €S stasionar ehtimallariy
tapilmasi miirokkablogir. Bagqa s6zlo, sistemin QoS géstaricilorinin daqiq tisulla tapilmas: byl
hesablama gotinliklori yaradir. Bu gostaricilorin hesablanmas: iigiin &nca stasionar voziyyatlariy
chtimallar1 tapilmalidir. Bu yanagmadan istifads edildikdo sistemin hor voziyyati {igin bir tonlik
yazilir va buna gdrs da sistemin vaziyyatlorinin stasionar ehtimallarinin tapilmas: boyiik 6lgiilii xati
cabri tonliklar sisteminin hall olunmas: talob edilir. Bozon analitik fisulla hall oluna bilmoyen bu tip
masalalar iigiin taqribi iisuldan istifads etmak daha slveriglidir.

Burada vaziyyatlorin faza irilogdirilmosi {isulundan istifade etmok olar. Bu disulun totbig
oluna bilmasi ligiin forz edacoyik ki, birinci tipli sorgularn sistems daxilolma intensivliyi ikinci tip
sorgularin daxilolma intensivliyinden gox bdyiikdiir, yoni 4; » 4,. Bu Uisul haqqinda daha geni
molumat [1]-do verilmigdir.

Bunun {igiin voziyyatlor fozasini agagidaks gokilds siniflare bolok:
S=U2S, SiNS; =0, i+j, (13)
burada S; = {n € S:n, = i}. Daha sonra S; sinfina daxil olan mikro vaziyyatlor irilogdirilmis i
voziyyatinds birlagdirilir vo verilmig foza vaziyyatlori iigiin irilogdirmo funksiyas: daxil olunur:
U(n)=i, nes;.
Beloliklo, daxil edilon irilogdirmo funksiyas: irilogdirilmis modelin: birlgiili Markov
zancirini toyin edir (sokil 2). ny = i,n, = j isarolomasini qabul etsok, onda p;j(i) — vaziyyatler
fozas1 §; olan pargalanmig modelds i vaziyystinin ehtimalini gdsterir. Bu ehtimallar klassik bir

dlgtili 6liim-dogum prosesinin paylanmasi kimi tapilir. Qeyd etmak lazimdir ki, bu ehtimallar hom

ds yiikii vi=A1/p olan klassik KXS modeli olan M/M/1/R; sisteminin vaziyystlorinin ehtimallan ilo
t-listo diigiir.

Irilogdirilmis zoncirin veziyyatlori arasindaki kegidlorin intensivliklorinin tapilmas!
mosalasine baxaq. Bu zancirin S, veziyystindan S; voziyystina kegid intensivliyi bels tapilir:

q(S0,S1) = po(0) * A2 + po(1)A; + - p(R) A, = 25. (14)
$; sinfinden S, sinfina kegid intensivliyini tayin edak:

q(51,50) = p1(0) [ + (1 — B) + TB] + pa (D[P + (1 — )] + p1(2) »
*[t(1—B) + 1Bl + -+ pr(R)T = (u + 7)p1(0) + 7oy (1) + - + py (4) +
+p1(R1)] = pp1 (0) + 7, (15)

S, sinfindsn S, sinfine kegid intensivliyi A, olacag:
q(51,5) =4, (16)
S, sinfindan §; sinfino kegid intensivliyi
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25,5 = POk + 201 — B) + 2B+ pa (D2 (L = B) + 275) o
oy 2tp2(Re) = up2(0) + 27. - |
T Beloliklo, analoji olaraq sistemin digar voziyyatleri iigin do uygun miinasibotlor

q(S, Sj-1) = up;(0) +jr (18)

ek ; s Grrpa
okil 2. Ry=5, Ry=3 olduqda sistemin vaziyyatlarinin sini
pirqalanmam va onlar arasinda kegid grafi.(Pargalanmis model)

Onda irilagdirilmig modelin grafi ndvbati gokilds olacaq:

Sakil 3. Sistemin irilogdirilmig modelinin grafi

ila irilogdirilmi iyyatini imalim igaro edok. Bu ehtimallar (14)-(.18)-
k) ila irils s modelds k vaziyyotinin ehtima ro ]
dtismrlgzlana istifida edilorok bir dlgiili Sliim-dofum prosesinin stasionar p:yﬁmas;gllgii
hesablanir. Onda ilkin modelds veziyystin stasionar ehtimalinin tapilmas: ii¢lin ag

miinasibati aling:

p(i,j) = py () i =1 u,Rej =1 s Ra (19)

Indi irilogdirilmis modelin stasionar paylarfmagjndan istifad; _ederak sistemin QoS
gbstaricilorini hesablayaq. Birinci tipli sorgularin itmasi ehtimal1 belo tapilir:

Rz

CLP, = Z p(Ry, k) = p(Ry,0) + p(Ry, 1) + -+ PRy, R;) = po(R)m(0) + p1(Ry)m(1) + -
. o+ Py RTCRS) = polRs) 20)
19
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. (20) .dﬁstmmdan gorlinilr ki, birinci tipli sorgulann itmoesi ehtimal ikinci tipli sorz
sistemo darfxlolmg i.ntensivliyindan asili deyil. Bu onunla izah olunur ki, birinci tipli sgr
daxﬂolmg Intensivliyi ikinci tip sorfularn daxilolma intensivliyindon gox-gox bﬁyﬂkr
yuxarida {nlz_;sdmlmis modelin qurulmasinda forz olunmugdu. Oldug
. Ikm_m tipli sorgularn itmosi ehtimalinin hesablanmasi mosolosine baxaq. Ikin m,
vaziyyotlarin stasionar ehtimallan ilo ifads olunan CLP, ehtimals i komponentdan iba:atd?deld‘
dﬁs.hmma bax). Birinci komponent ikinci tipli sorgular buferi dolu oldugda sorgunun Y
ehtimalint géstorir. Bu milnasibat tiglin agagidaki barabarlik dogrudur: e

=

Ry
> pUR;) =7 (Ry)
k=0

Ikinci komponent ikinci tipli sorgunun birinci tipli i gramas
. pli sorgular buferins s 1
l:!ufenn tam d91u oldugu halda sorfunun itmasi ehtimalim gostarir. Aydindir ki, bu el:ltiJ:nZ&::J'1 I?Mbu
tip sorgulann itmosi ehtimali ilo iist-tisto diigir, yani ’ e
Py = CLP; = py(R,) e
(10) diisturuna daxil olan P, parametrini hesablamag igiin asagidaki milnasibati nozaro alag;

§() = Znesp(m)8(nz, k) = (k).
Onda
Py = - Wity k(k).

Beloliklo, (9) dilsturunun sag tarafindoki ikinci komponent agagidaki sokilda tapnllr\:

Rz
Tpo(R
R NG
k=1

A

Homin diisturdak: {igiincii komponent ikinci tipli 6 i orzi
. [ sturdaki { : ! pli sorfunun gozlomos miiddoti orzind
informasiya dayorini itirdiyino géro sistemi tark etdiyi hal bildirir. Ona géro do bu kamiyyat bels

. T(1~8) oR bk §
hesablanir: T,"z k=1 km(k). Belolikla, ikinci tip sorgularn itmosi ehtimali belo tapalir:

Ry R
_ 790 (R,) (Ry)
CLP, = n(R,) + ‘;_2 1 kZl ke (k) + 22 ;z 1) Z kre(k) = m(R,) + ia + po(Ry) — B) X
x 382 k(K. - @)

Birinci va ikinci tipli névbalords sorgulann orta s ‘
paylanma ii¢iin . sorgul saymin hesablanmas: {iglin marginal

M=) pm8(n, i)
nes
miinasibatini aldigdan sonra QoS gbstaricilori agagidaki gokilds olacaqdir:
Ly = T2, ipo (i) | @

Ly = Bp2, kre(k) @3)

Hor iki tipli sorgunun buferds orta gézlomo vaxtlarini ta i o
(12) diisturunda nozars almagq lazimdur. pmaq iiciin (20)-(23) dﬁsmrlalfl.
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NOTICO. Sigrayish prioritetlori olan KXS modeli {igiin keyfiyyat gostoricilerinin daqiq va
disturlann alinmigdir. Yaradilan alqoritmlor vasitesilo QoS gostaricilorinin tapilmasi
1.sinin holli sadologdilmigdir. Tapilmis diisturlardan istifado edorak uygun program tominati
drimgdir va onun asasinda QoS gostaricilorinin sistemin struktur vo yiiklonms parametrlorindon

ﬁhqlannm yrenilmasi heg bir gatinlik yaratmur.
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I \:
AHAJTH3 OJHOH MOJE/TH MACCOBOIO OBCITYKHBAHHUA CKAYKOOBPASHBIMH
IIPHOPHATETAMH
T.H. Picagpapsade

B nacmosweii cmamve uccned06ana 0OHOKAHANbHAR CUCIEMA MACCo8020 obenyscueanus ¢
ozpanuuennvivMu Gygepamu, oberyicusaroujumu 3anpocst 08yx munos. Jjna evruucnenus noxasame-
1eli kayecmea 06CHYHCUBAHUA NOTYYEHB. MOYHbIE U NPUBNUSUMENLHBLE YOPMYNLL.

Knrouessie cnosa: modens cucmemvl 0BCRy’CUEAHUSA, CKAYKOOBpasHble npuopumenbsl, Ka-
Yecmeo 0B6CnysCUBaHUS, BbINUCTUMENbHbIE AN20PUMMBL.

THE ANALYSIS OF ONE MODEL OF QUEUEING SYSTEM WITH JUMP PRIORITIES
1.1 Jafarzade

In the paper, single channel queuing system with two types of calls and finite buffers is in-
vestigated, Exact and approximate formulas for the calculating of QoS metrics are obtained.

. Key words: queueing system model, jump priorities, quality of service, calculating algo-
Yithms
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1 R TR GO

KPEMHUMEBBIA JETEKTOP AJIb®A YACTHI] JUIS IPAMEHEHHAS B YCTPO}
CTBAX OBHAPY)XEHHUS B3PHIBYATHIX BEIECTB

X.H. A6aynnaen
Haunonansnas Axanemus ABuanmuu

e —

B pabome paspaboman u ucnsiman 6Guicmpodeiicmsylouuii kpemnuessiii demexmop
area yacmuy Ons npumenenus e ycmpoiicmeax no ob6napysicenuio é3peleyamelx eeujecms,
Tlpedcmasneno amnnumyonoe pacnpedenenue cuznanos npu pezucmpayuu ansgpa wacmuy
Kpemnuessim demexmopom. IToxasaro, umo memnosoii mox npubopa yeenuuusaemes nponop-
YuoHanbHo monuune obednentozo cros. Yemanoeneno, ymo ecnu anvha wacmuya nadaem na
Auyesyro cmopony demexmopa, mo 6bICOKOOMHAR Yacmb noonovkcku AondkcHa umems n-mun
nposodumocmu u ecnu anvgpa “acmuya nadaem na minbHyio cmopony demexmopa, mo evico-
KooMHAR Yacmb noonodicku QOINCHA uMems p-mun npogodumocmu,

IIpoBepennkIe B mocneuue rops: HCCIIEAOBARNA [TOKA3KIBAIOT, YTO METOJ COMYTCTBYIOMx
HJacTHN ABnAeTCA Haubonee 3 eKTHBREIM A1g AMCTARMHORHOTO 0OHApY)KeHNA CKPHITEIX B3phIRYa.
TRIX BemiecTs. B atom merone HCIO/IE3YIOTCA. MOHOXPOMATHYICCKHE HEHTPOHEI ¢ SHEpruei 14,1
M5B 1 comyrerayomue v anb(a YacTHIE ¢ sHeprueii 3,5MsB. Dtu JacTHIB! NOMYIalOT ImyTeM
GuBapHO# peaxuuu ACHTPOH+TPHTHL THTaHA — anb(ha JacTHIa+HeHTPOH. Helirpons, nanpasnes-
HEIE Ha HCCIIEAYEeMEIf 06hexT B3aUMOJICHCTBYIOT C HAM M POKIAOT TaM ramma KBAHTEI C Hepre-
THICCKUM CICKTPOM, XapaKTEPHEIM JUIf KaXOr0 XHMHYECKOro anemenTa obwexra. Mamepenne
JHEPreTHIECKOTO CIIEKTpa raMMa KBaHTOB CIIEIHaIBHEIMY ACTEKTOPaMH IT03BONACT HACHTH HIE-
POBATh CKPHITHIC B3phIBYaTEle Bemectsa [1]. B kauectse ACTCKTOpa raMMa KBaHTOB MOT'YT Gbrms
HCIO/IB30BAHE] CHMHTHIUIALHOHHEIE IETEKTOPEI, CO3AAHHEIe Ha Gaze MHKPOIHKCENLHEIX JIABHHHKX
doroanozos [2]. ! :

Ansda gacTaua ¢ sueprueii 3.5 MaB BRIICYNIOMAHYTOH OMHApHON peakmmu BEUIETaCT 3
TIPOTHBOIIO/IOXHYIO OT HEHTPOHA CTOPORY. UsmeperneM Bpemenn o6pasopaHns, HanpaBTeHus Bh-
7IeTa M SHEPrHH AIb(a-JacTHIH Onpenensercs TPaCKTOPHA COOTBETCTBYIOIIETO HEeHTPOHa ¥ dop-

B YCTPOHCTBAX HICHTH(MHKAMH CKPEITHIX B3PEIBYATEIX BEINECTB.

B naunoit pabore paspaGoran i HMCCIIC10BaH KPEMHHEBEIH JAETEKTOP anb(a gacTw,

JleTeKTopEI, H3roTOBIEHHEE Ha OCHOHe KPCMHHEBEIX IUIACTHH, HMEIOT CIENYIOIIHe Ipe
HMYIIECTBA;
pabora mpu KoMHATHOIH TeMIIeparype;
BEICOKast MEXaHHYEeCKas U TepMITIeckas NPOYHOCTE O CPABHEHHUIO C AHATOTaMH;
BBICOKOE Ka9€CTBO H KOMMEPYECKas JOCTYIHOCT IOIYIPOBOJHMKOBOTO MaTepHaa;
100% c6op 3apsina norm3amm;
BEICOKOE BPEMEHHOE paspemienue (~1Hc).

Herexrop anba gacTun H3rorasmsancs na 0ase KpeMHHeBOH MIACTHHE! n-THIA poBOA#
MOCTH C yAeNbHEIM CONPOTHBIIEHHEM 5 kOMm-cm. Ha TIOBEPXHOCTH KPEMHHEBOH IUIAaCTHHEI (hopMA”
POBAIICA BRICOKONErMPOBAHHEL P+ 10t myTem JleripoBaHus HoHamu Gopa. Ha o6paTroii cropose
IUIACTHHE (hopMupoBaics BEICOKONICTHPOBAHHEIA N+ CIIOH ITyTeM JIETHPOBAHMA HOHAMM docgop?
‘yBcTBHTENBHAS IIOIMANE AETEKTOPa cocTaBmuma 10MMX 10MM=100 Mm*. '

ITpu pabouem norermmane 80B o6nacts TIPOCTPAaHCTBEHHOTO 3apsAaa 3aHMMala BCIO TOJIIE”
HY KpEeMHHEBOH ILIACTHHEL, PaBHYI0 350MkM. D10 m03BomMIO 3alHTHTE P-N-TEePeXof Ha JIHIeBoH
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“";;;;;_nerempa OT 3arpA3HCHUA B YCNIOBHAX H3rOTOBICHHA HEHTPOHHOIO TeHepaTopa M peru-
gfpnpona'm anb(a 9acTHIH ¢ 06paTHO CTOPOHBI KDEMHHCBOH LOIOXKH. JUIs 3aNMTH OT BHIM-
yioro CBETa Ha 06paTHyI0 cTopoHy ACTCKTOpa HAHOCHICA CIIOH ATFOMHHHA TOMIMHHOMN 2MKM.

' IlapameTphl paspaboranusx o6pasuos ACTCKTOPOB M3MEPIHCh HA IKCHEPHMEHTAILHOM
cTeHAe, Ha KOTOPOM TeMIEPATYPHBIH PEXKHM MOANEPKHBANICS C TOYHOCTHIO +0,2°C. Ha pucynxe 1
ppUBE/ICHA CXEMa IKCIIEPHMEHTAIFHOTO CTEH/IA.

I_: —————— ' TemHbiii mer,
I 1ok _| 1puF | s

I I

|
@) I 3apra-kop
l Aerexrop | KOHBepTOp
I = - l Yeunurens
f -2 ,
I . 1 - e
‘@‘I l %0 | vV
L_ —— — —
= UcTounuk Anbda- UETOUHMK

Lo N

KomnuioTep
Puc. 1. Cxema sxcnepuMenTansHoro cTeHaa

DopMUpoBaTens
|cTR06. umnynue

BomsT-amneprsie xapakrepucTiku (BAX) nmerexropos H3MEPSIHCE C IOMONILIO YHUBEp-
CALHOTO HMCTOYHHMKA HaNPDKEHHA H MHKOaMIepMeTpa «Picoammeter/Voltage Source Keithley
6487». Ha pucynke 2 npusesena BAX KPCMHHEBOTO AETEKTOPAa NPH KOMHATHOM TeMneparype
(20°C). Buzno, uro TemuoBoii ToX npubopa onpenensercs o6seMHOl reHepauMel Hocureneit 3a-
PiZa, T.c. TEMHOBOH TOK YBETHIHBACTCS MPONOPLIMOHANBHO TONIUHE 06CAHEHHOTO 101,

5 T ; —
i

] : | ! Si- detector ) / .
e o R W= ons -
) | /-"'/

<<
=
-

O i _._'___J_.._ el - _.___L e (IO S S5 Sl D ] I
o 10 20 30 40 50 60 70 80 g0 100 110
Vv, B

Puc. 2. BAX xpemuneroro ACTCKTOpa MPH KOMHATHOH TeMIlepaType

AMIUTHTYZHOE pacmpenenenne curHama OT NCTEKTOPOB IPH PETHCTPANHH ambha HacTHI[
pencrasneno ma PHCYHKe 3. AMIUIMTY/a CHIHAIA OT ACTCKTOPA IMOJAICA HA 3aPANOBEIH aHAIOro-
MW dpopoi konseprop (ADC - analog-digital convertor, anri.) THNa “LeCrow 2249A” ¢ nocnexy-
melt nepenauci 5 IEpCOHANBHEIN KomnbioTep. Janume ADC AHAM3UPOBAICA MEPCOHATHHEIM
Km‘ﬂlhlmepou H [IPEICTABILUICA B BUIE THCTOrPaMMBI HOMeEp KaHana (3apam) - wmeno cobrrrwii mo-
"B B kapan, Ilena xanara ADC cocrasuia 0,25nKn. B namsmeiimem Bee BemmammEr 6rum
T0Kasagy; p CAMHHNAX KAHAJIOB, HUIM X€ B OTHOCHTENLHBIX EHHHIAX. AMIUTATYfla CHTHANOB OT-
i AICS OT BENIMYMHEI KAHANA NBEAECTaNa, TIpH KOTOPOM aMIUIMTYAa CHIHANa IPHHHMAACh
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B kadecTBe MCTOYHHKA 0-YaCTHI[ HCIIOIB30BAJICA 241Am c E,,~5 SM:aB A.ﬂa@a qacTH
BEITYCKAEMEIC HCTOTHHKOM, TPAHCIIOPTHPOBAJICS HCCIIEAYEMOMY AETEKTOPY IO BO3AYXY TOMMIHHojk
2cM. T1pH TPaHCIIOPTHPOBKE 1O BO3AYXY TOMIIHHOMN 2 CM aTbha YaCTHIE TEPATU NPUMEPHO 2 MaR
3HCPTHH, ¥ MI03TOMY HA IOBEPXHOCTH JCTEKTOPA MBI HMEIIH aIb()a JACTHIEI C SHEPTHEH, IPHMepr
3,5 MaB. Curnan oT ieTeKTopa CHagana yCHIHBAJICA CTEIHATLHEIM MPEYCHIHTEIEM, @ 3aTEM pas.
BETBJLLICA HA JIBa KaHasa. Bexost ojtHoro xanana nojancs Ha ADC, a BEIXOJ pyroro Ha reHeps.
TOP CTPOGHPYIOMHMX MMITYNIbCOB. VIMITY/IBCHI 3TOr0 reHepaTopa CHHXPOHH3HPOBAIHCE IO BPEMeRy
C MMIIyJIbCaMH B IEPBOM KaHAJIE pa3BETBIICHHI, qroﬁm JaThk CTapT xmerpnponamuo H onudporke
CHI'HAJIOB OT JETEKTOpa.

Cmemenne U=100B ma nerexrope ofecrmedmBaics BHEMIHHM HCTOYHHKOM HANPSKCHug
«Picoammeter/Voltage Source Keithley 6487». [lia nonapneHns Myabcaliii OT HCTOYHHKA IHTa-
HMS, 4 TAKKE BHCIIHHX BHICOKOYACTOTHRIX HABOJIOK, KOTOPHIE MOIIH BO3HHMKATh B JIEKTPHIECKOH
HENH OT BHEMIHEro 3JIEKTPOMArHHTHOTO W3Iy4eHHd, B Helb MHTaHUA (HOTOAMOAa BKMOYaucs RC
buneTp.

Ha pHcynke 3 moka3aHO aMIUIMTY/HOE pacnpe/eleHHe CHIHAJIOB NPH PETHCTPAllHH anbda
qacTHI] Si JETEKTOPOM.

Omneprerudeckne paspemenns (AE/E) [eTeKTOpOB,

Eh:m Macmualar

onpenendeMsie 1o  dopmyne:

48 _ (4D-(4 0, 2

P £ @ cocrasnama 10%, rae, (A ) - 0O3HaYaeT CpeHEKBAAPATHIHOE 3HAYEHHE aMIUTHTYAH
2

CHTHAJIOB, (Z) — KBAJIpaT CPeAHEro 3Ha9eHUs aMIUTHTYbl CHTHAIOB. 3/iech aMIUIUTYAa CHIHANIA 4

OTCHYHMTEIBAETCA OT MOJIOXKEHHA (3HAYCHHA) MBE/IECTaNa, YKa3aHHOIO Ha PHC. 3.

¢

3000 -

e Ry—— .‘, P

m
3 i} S:—detector |
& 2500 -p——r—rtr e L A Mo e e
£ R
g 2000 ) S - AT —— | P DA— e — - e ——
§ 1500 - -.‘_._,......_....__...._%...,...,_.-_.._. R
i 1
1000 S P'o_&';l'fa"i'i" L ) G A o s B Bl o el el
i ! : :
soa __________ = EE __.......l=_ st e i e st ] i g i e - - -
; - | 3 -
o A4 i - i
150 170 190 210 230

Amnnuryaa

Puc. 3. AMIUmMTYIHOE pacnpeeNenue CHrHANOB IPH PErHCTpanyy anbha TacTun
KPEMHHEBEIM JIETEKTOPOM

dopMa K JUTHTENHHOCTS epeHero GpoHTa CHIHANA ABIMIOTCA BAXHBEIMHE IapaMeTpaMH /¢
TexTopa amsda gacTur. I OMEHKH 3THX NapaMeTpoB B HANIEM AETEKTOPEe PacCMOTPUM HECHM-
METPHYEEIH P’ -n-TIepexo/], H3rOTORIEHHBI! Ha 6a3e KPeMHHEBHX IUIACTHH TOMIIHHON 340MKM H
YACIBHEIM CONPOTHBIEHHEM SKOM -cM. [l moimHoro ofenHeHHA TOMIMHE! OAToXKKH W=340MKM
Tpebyerca motennman Vo=(qNsW> )/2&;)=80B, rae q — 3apsj 3MEKTPOHa, Na =
9,15-10" cm™ — koHIEnTpanUs NpHMEceii B BECOKOOMHOIE 9aCTH p-n—nepexoya, £=1,05-10" ®/cM
— JM3EKTPHYIeCKas IpoHHNaeMocTs Kpemansd. IToatomy B pabogem pexmMe K KpeMHHEBOMY AC
TeKTOpy NPHKJIagrBaIoch Hanpsoxerne V=100B. B sToMm cayqae pacnpenenernne nona E(X) mMoX-
HO OIHCATh BEIPAXKEHHEM

E(X) = p(Eo +KX) , U

e p-lSOOB/cm CeK — TIOJBIKHOCTH 31eKTpoHoB, Eg= [(100-80)B/W]=0,59-10°B/cM — mone #2
TpaHHne n'-n (Ha 3aJHEH CTeHKe BEICOKOOMHOI dacth), K=(qNg)/e~1,4-10°B/cm® — nocTosaHHA
ko3t GHOueHT (CM. pHC. 4). ,
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Pxc. 4. Pacnpenenenne nona- n*-n-p’ — CTPYKTYpe ,umxr&ﬁa

BHIHO, 9TO BETMYHHA SNCKTPHIECKOTO OIS B JETEKTOPE AOCTATOIHO HU3KA, U IPH TaKUX
no/six ApeiidoBas CKOPOCTs HOCHTeNEH NPAMO MPONOPIUOHANBHA [OJIO:

v(x) = pEX) = p(Ep +KX). )

BpeMJI HpHMOI‘O npoJera 3apxnonoro nakera, T.€. BpeM!I npone'ra TOJIBKO ITO Hanpalmemno
BHEIDHETO ITOJIA onpe,uenae'mx KaK ;

' - J-w dx W dx

0 @ 0 pER)

Kommepm PacdeT MOKA3KIBAECT, TO 3apA/i0Baf KAIUIA JNCKTPOHOB B KONHYECTBE
(3,5MaB/3,63B) ~ 10° u pasMepoM ~20MKM, co3flaHHas anb(a JacTunel B JeTeKTope 3HAYUTEIEHO
pasMeiBaeTcs. XapakTepHas IMHPHHA Pa3MBITHA BIOJE OBEPXHOCTH COCTaBIseT 0komno 0,5MM, 4ro
onpexenseT GppoHT HapacTaHus curHaNa. IIpHyeM, aMIUHMTYAa H GPOHT HapacTaHHs CHIHANA OIpe-
AeNSeTCA MOABMKHOCTEIO (/I THIIOM) HOCHTENICH 3apsaza, MPOMEANINX BCIO TONIIHHY ACTEKTOpA.
TlonTBepXKAEHAEM 3TOMY CITYXKHT OCIHLIOTPAMMA CHTHAJIOB uonyqenmm NpH NONaJiaHuH anbha
YaCTHI[ Ha JIMIIEBYIO H TEUIBHYIO CTOPOHEI IETEKTOpa (PHC.S)

T ey :

= 11nc. 3)

f <lE)es

Prc. 5. OciputorpaMMa CHIHAIIOB, MOMY9CHEBIX IIPH NONANaHHH Ab(a JacTHI
Ha JmueByio (a) u TEUBEYIO (b) CTOPOHE! fETEKTOpa
®poHT HapacTaHHA CHIHANA UL SJIEKTPOHOB COCTAaBJIAeT BEIMYHHY oKono 12Hc, a aa asl-

g:‘i 60HC. DTH pe3yNBTATHI CIEAYeT YYMTHIBATE IPH Pa3paboTKe KPEMHHEBEIX JECTEKTOPOB, TO
Th:

S ———
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* ecnH anbha YacTHIA NajaeT Ha JHIEBYIO CTOPOHY [ETEKTOpa, TO BEICOKOOMHAS §

NOANIOXKH JO/DKHA HMETE N-THII IPOBOJHMOCTH,

® eciM anb(a YacTHNA NajaeT Ha THUIBHYIO CTOPOHY N€TEKTOpa, TO BHICOKOOMHAS &

NO/V10XKKH A0/DKHA HMETH P~THII IPOBOJHMOCTH.

Taxam obpasom, paspaboran u mcneITaE GHICTPOACHCTBYIOIMY KpPeMHMEBHI JeTe

anb(ha 9acTHI I NPHMEHEHHS B YCTPOHCTBAX N0 OOHAPYKEHHIO B3PEBYATEIX BEIIECTB.

JUATEPATYPA

1. V.M. Bustriiikiy, N.I.Zamotin i dr. Stailionarnae ustanovka dle obnarujenie
B3PEIBYATHIX BEIIECCTB HA OCHOBE METO/Ia MEYEHBIX HEHTPOHOB. - ITncema B YA, 2013,
T.10, Ne§, C.722-729.

2. Z.Sadiqov, X.Abdullaev i dr. Mikrokanalgniy lavinnty fotodiod s bistrim vremenem vosstan

lenie parametrov. - Pisgma v JTF, 2013, T.39, Vip. 11, 8.7-12.

PARTLAYICI MADDOLORI ASKAR EDON QURGULARDA TOTBIQ EDILMOK U ..

SILISTUMLU ALFA HISSOCIKLOR DETEKTORU
X.1. Abdullayev

Isdo partlayici maddslori agkar edon qurgularda tatbiq edilmok iigiin silisiumiu
hissaciklar detektoru yaradilmig va tadqiq olunmugdur. Alfa hissaciklarin silisiumlu detektor
qeyd edilmasi zamam signallarin amplitud paylanmas: verilmisdir. Géstarilmigdir ki, cihe
qaranhq carayam kasadlagmig tabaganin qalimgina miitanasib olaraq artir. Miiayyan edilmigdi
agor alfa hissacik detektorun iiz tarafina diigiirsa, onda althgmn yiiksoakomlu hissasi n-tip kegiricil

detektorun arxa tarafina dilgiirsa, althgn yiiksakomlu hissasi p-tip kegiriciliys malik olmalidir.

SILICON DETECTOR OF ALPHA PARTICLES FOR USE IN THE DEVICES
TO DETECT EXPLOSIVES

Kh.I. Abdullayev

In the work has developed and tested fast acting silicon detector of alpha particles for us 7

the devices to detect explosives. There is given the amplitude distribution of the signals in

tion alpha particles in silicon detector. It is shown that dark current increases in proportion to
thickness of the depletion layer. Found that if the alpha particle falls on the front side of the de
tor, the high-resistance part of the substrate should have n-type conductivity, and if the alpha pa
cle falls on the back side of the detector, the high-resistance part of the substrate should have p-§

conductivity.
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NOTEHIHAJIbHBIE SIIEPHBIE PHCKH JUIA A3EPBAW/DKAHA
HA IOXXHOM KABKA3E

H.P. Amues, I'.®. ®atnaes, ®. H. Kacamona*

Hamaonansaoe AspokocMudeckoe areHTcTso, MacTHTYT JKONIOTHE
*HWH Asuamun n Tpascnopra

B pabome uccnedyemcs npobnema nomenyuansisix KoR02UECKUX S0EPHbIX PUCKOS, KO-
mopas aKmMyarusuUpoSanace 6 CeA3U NOAGNEHUEM HOBLIX MAMEPUANOS O NOCIEOCMEURX U Mac-

wmabax asapuu e Yepnobuine u Pyxycume. YV scex peaxmopose ASC, nocmpoennvie ewje 8 Co-
gemcKuli nepuood, 3aKaYUBAemcs CPOK SKCNIyamayuy, u asapuu Ha Hux Heusbexcnwvi. Haubonee

OUSKUM U ONACHBIM UCTMOYHUKOM A0EPHO20 pucka ons Asepbaiidoicana, sensemes Meyamop-
mA%Bpﬁommw&mmWmemwmmh
HbIX puckoe ons meppumopuu Asepbaiidxcana. o

ITocne aBapun Ha Yeprobuutsckoit ASC mpomwio Gonee 9eTBEPTH BeKa, H 32 3TOT NEPUON
NOSBIJINCH MHOTHE paHee HEH3BECTHBIC MaTepHaldsl 00 OMacHOCTH ANEPHON YHEPreTHKH. JTa WH-
popmamis GombIIe JACTEIO CTaNa H3BECTHA B HAIIH /IHA.

B 6uBmem CCCP creneHs ONacHOCTH, MacmTabbl paHOAKTHBHOIO 3arpA3HCHHs CKPHIBA-
HCh, 3 HCCIIEOBAHMA NOC/ICACTBHH BEIHCH CeKpeTHO. OHOBPEMEHHO 3aMaTIHBaNach HHEpOpMa-
mas 00 M3BECTHBIX IOCNEJACTBHAX H MacmTabax paJiMOaKTHBHOIO 3arps3HeHus EBponsl m apyrax
ctpax [1], a Takxke Mepax NPHHATHIX I HX ycTpanenus. Ho 2o cHX mop o9eHs MaJoOM3BeCTHO 006
3KOJIOTHYECKHX TmocneAcTBHAX YepHOOBUIECKOH aBapum Juia AsepbaiipkaHa, YacTHYHO BOCHOJ-
HeHHBIX HamH B [1]. [Ipobnema AnepHBIX TpaHCIPaHWYHBIX PHCKOB CTajla aKTYaNbHOM IOCIE aBa-
pir Ha ADC B Yepuobrute (1986) n @yxycame (2011).

Ilo ceomasM paHEEIM [2], cnexyer, 9ro Ha EBpomy npumocs 68-89% raso-aspo3oibHbBIX
PalHOHYKIH/IOB, OCCBINHX Ha CYNTy M3 YepHOOBRUTECKHX 006aKkoB. 3a BpeMs aKTHBHOIO BrGpoca u3
peaxropa (¢ 26 anpens no 5 mas 1986 r.) panmanmonnsie BRIGPOCH, NOKPEUIH GobIIOe IPOCTpaH-
ctBo (puc. 1.).

mmm————

Puc, 1. llects sranos topMEpoBaHMA PaHOAKTHBHAIX I'430-23P030NLHEIX BeIGpocos 13 YepHobruis 26 an-
Pes - 4 mas 1986 r.: 1 - 26 anpens, 0 wac (no I'punsray); 2 - 27 anpens, 0 gac; 3 - 27 anpens, 12.00 gac; 4
- 29 anpens, 0 wac; 5 - 2 mas, 0 uac; 6 - 4 mas, 12 gac. (Bopswnos, 1991). IlItpuxoskoi 06o3aaveHs! Oc-
HOBHbIE PaiOHEI BHIIAJCHAS PAAHOHYKIHIOB

Camas monmas xapra 3arpssHenns EBpons! (IpMBOAMTCA €€ BOCTOYHAL YaCTh C BKIIOYEHH-
® Ceneproro Kaskasa) nana B [3] ¢ cymmapesmv 3arpssuerneM mectaOCTH nesueM (Cs™'), rio-
Hoe + gepHOOBUIECKOE. B Heli poccHiickue crenHaNMCTH He NMoKas3an TeppHTopHio OxHoro
Typuu u LenTpansroit Asuwm (puc. 2), HO IpHBeNW 3arps3HeHHIo 0o JlarecTany, BILIOTE

R0 norparwawo# ¢ Asepbaiimkarom pekn Camyp.
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Puc. 2. Kapra pamuoakTiBROro 3arpssHerns BOCTOYHOI Espomst [mo 3.]

Onnako cneayer yaursisats, co Bpemenu HepHo6bUTECKO aBapum mponuio Gonee 27 ner 2
pacmay CCCP 22 rona Hasaj, cokpaTin ANCPHBIE HCIBITAHAA H BO3MOXXHOCTH MX BO3JeiCTBHS ;;a
Harecran. Ileprox momypacnana Cs'’ cocrasnser oxono 30 set, 9To roBopHT 06 yMeHBIIeHHE
CTCTICHH ONaCHOCTH, COrIacHO GPHTAHCKHM M TYPeNKHM MCTOUHHKAM [4, 5]. Bmecte ¢ Tem paguo-
AKTHBHEIC OCANKH HMeH MecTo 1 Ha IOxmom Kaekase (I'pysus), a Taxoxe o B Typruu. Huxe (puc
3) TIPHBOJMTCA KapTa-CXeMa PHMEPHOTO 3aTPs3HEHNAs TeppuTopHit Ceseproro Kaskasa, mpmue :
Homopckoi I'pysuu u Typouu, cocTaBneHHAT HAMH 1O KOCBEHHEIM NpH3HaKaM. D1u npuanag

N PasrenEg o .;U;W"?"' G, _

&0 \1 G LA P .

[ %

;! - [ el L :

e S 5 2ER Y LA i s s -
L DR AR R A SR LN, R el NS SIS, GppeEe i 2 B
Puc.

3. Kapra-cxema npumepHOro 3arpA3HeHud TeppuTopHii CeepHoro Kapkasa, IIPHYEPHOMOPCKOH
I'pysun u Typouu

B oTimame ot apyrux Teppuropmit Ceseproro Kaskasa, gepaoMopckoro nobepexss Typ-
unwn u I'pysum, Jlarectan nenocpeacrenso rpaHuanT ¢ Asepbaiimxanom. U3-3a ocobennocted
COYETAHHA PABHHHHOrO H TOPHOTO peibeda, a Takke BETPOBOTO -pexuma Jlarecran B 3Ha9H-
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ﬁ;—;ﬂem TOABEPraeTcsa BO3AEHCTBHIO aTMOC(EPHEIX HEPEHOCOB CO Bcell BocTouHO-

¢aporICHCKoi PABHHHEI, ¥ aKKYMYIIHDYCT 3aIPASHCHIA NPHHOCHMEIC 0caIKami (pHc. 4.).

: iom;q 'CyXOKYMCK!

LT ) g

LarecraHckue

5 OFHW? Y i
T EL Hepbenr)

Puc. 4. ®usuxo-reorpadudeckasn kapra [larectana

Onnaxo B ropasfo Gomsmeit 6rm3ocT or Asepbaiipxana Ha IOxHOM Kakase cymecTsyer
Jipyro# HCTOYHHK IOTEHIIHATHHOTO ANEPHOro pUcKa 3To, - Menamopckas ADC, rae Boane ee ycTa-
pemero peakropa BBOP-440 xpanutcs oTpaboranHoOe sepHOE TOWMHBO. «ONEHKY BO3MOXKHOCTH
aBapil Ha IIPHPEAKTOPHBIX XPAaHIIMINAX 0TPabOTaBIIEro AAEPHOTO TOIUTHBA odmansrHo Pocatom
ge mpoBozum» [6]. ;

Ha puc. 5 TpHBOAATCS PacCTOAHHA H BO3MOXHBIA YPOBCHb pajHallii B PAAC IOpOJOB

Asep6aii/pKkana mpy rHTIOTeTHIECKOH aBapun Ha Menamopckoit A9C. OpHako, cymecTByeT apyroi
fonee kaTacTpohEIeCKuil YPOBEHB YIPO3, KOTOPKIH CTAI H3BECTCH M3 MATCPHAIOB MEXK/IYHAPOHO-
ro cemusapa Ha TeMy «KiHMMaTH9eCKHE H3MCHCHHA H Pa3BHTHE), IPOXOJHMBIIEM B Baky 14-15
monst 2013 roga [7]. B cBOeM BHICTYIUIEHHH HA CEMHHAPE M3BECTHBIH (H3HMK-ANCPUIHK, SKCTIEPT
obsemmenus Bemnona, npodeccop Anapeii OmxanoBckuil coobmma 0 BAXHOM HCCNEA0BAHAH,
NPOBEACHHOM B ABCTPHH. '

v
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Puc. 5. Paccrosans 0 ropoaos Asep6aiimxana or Menamopcekoit A9C
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Yuenrie u3 Wucruryra MeTeopoiorus ¥ HMuctutyra GesomacHocTH u PHCKOB Beucx%" g Medzamor-2

ORI S5 i s o187 e
i wligie mu n start
CTBl ABCTPHHCKOTO JKONOrHIeckoro mucTHryTa (Osterreichisches Okologie-Institut) 3anepnma-ﬂn. _ = .1 .

o ! ]

BOSMOXHOI'0 pafHOaKTHBHOIO 3arpa3HEHUs TEppHTOPHH, nomyeHnse B 2012 rogy B panmaxl;:l’ T §4 '

rosamn npoekta flexRISK. Ilpoext "Tu6kue MexaHuamsr it oneri ATCPHEIX PHCKOB B Enpoper T e

[7]. TIpoexr, BEmonHenHyf mo 3aKasy IpaBHTENBCTBA ABCTPHH, Jaer IOJIHYIO B OGOCHOBaJ-u;y:) ng"‘x
.

T — oy R =]
1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E408 1.E407 1.E+08

Hamopckort ASC npuBenér k CIJIbHOMY 3arpsi3HEHHIO TEPPHTOPHH ApMeHHM H I'pysmu, uro 3 Piic. 7. IIporeo3 rumoTeTHYecKoro paHoakTHBHOro 3arpssnerns FOxaoro Kaskasa ot Menamopckoii ASC
CBOIO O4epeab MPHBEAET K CHIEHOMY 3arpasHeHHIo Gacceiinos Kypsr u Apaxkca (puc. 6,7). Pamo- (ua 14 suBaps 1995 ropna) [7]

Asep6aiipxana, u, BO3MOKHO, IPHZETCS IPOBOHTS 3Ba) i A. OsxapoBckuil BO BpeMs NpPe3CHTANMH PE3yNBTATOB Hecnenoanns Flex Risk MOA9EpK- i
: o M"gdzam,_; o o LRTHE PR pax{ogr\on 7] Hy: «(BaXHO OTMETHTS, YTO MONOGHYI0 Yrpo3y MPeACTaBIsLeT He TOMBKO CTaphIi peaktop BBOP-

Dalposmon from a B1.25 PBq relsasa of Cs-137 ( 65.00% 440, paGorarommit Ha Menamopckoit ADC, HO H HOBBIH peakrop BBOP-1000 nrm BB3P-1200, xo-

Simulation start 18950114 02 Actual time 18850128 02 TOPsI POCCHIHCKAs roCyJapcTBeHHAs Kopropamus <«Pocarom IUIAHHPYET HOCTPOMTH Ha Me-
lamopckoit ADCy, a Tarxe B Typuun, Hpane u Benapycu. «31o SKCIOPT ONMAacHON TEXHOJIOIHH.
Hossie peaxropsr 6ymyr npeacrasmsTs Yrpo3y B TCUCHHE JECATHIICTHH, a PaAAHOAKTHBHEIE OTXO/IEI
6yayr ocraBathcs onmacHEIMH ACCATKH ¥ COTHH ThICAY JieT. HoBrie peaxropsr Tnna BBAP-1200, mo
CYTH, ABNAIOTCA SKCTIEPAMEHTANBHEIME. OHH He MPOIUIH Heo6XO0aMMOi NPOBEPKH HA IIPAKTHKE U
He obecriewmBatoT GesonacHocTH mpH TNIPHPOJHEIX KATacTpo(aX M BOZMOXKHBIX TEPPOPHCTHIECKHX
axraxy [8].
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http://news.bbc.co.uk/hifrussian/ncws/newsid_4937000/4937010.stm.
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Comyright: Project flexFISK (flexrick bolw.ac.at), financed by Kiima- + Energiefonds, Austria InoSMI on Facebook 07/10/2012. Opurunan nySmkaman: Cernobil, kanser ve yéremiz Ormy6-
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Ba/m2 i + http://rus.ruvr.r/2011/04/01/48283048 Anppeii Oxaposckuit ®ykycnma, Snorns. 3emrerps-

Prc. 6. IIporeos rumorermaeckoro PAJHOAKTHBHOIO 3arpsasHenus Asepbaiipxana or Menamopcxoit A9C CCHHe 1 snepHAn yrposa.
(wa 14 sEBaps 1995 roma) [7] 7. flexRISK http://flexrisk.boku.ac.at/. ITpoext "I'H6KHe MEeXaHM3MEI /I OLEHKH ANEPHBIX PHC-
OB B EBpore", BEIMONHEHHE I 110 3aKa3y IPaBHTEIECTBA Ascrpuiickoii Pecry6muxm.
8. Marepnan MEXIYHapOAHOro cemuHapa «KiMMaTH9eCKHEe H3MEHEHHS H pa3BHTHE, Baxky, _ !
14-15 mions 2013 1. Lty
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CONUBI QAFQAZDA AZORBAYCAN UCUN POTENSIAL NUVO RISKLOR}
N.R. Bliyev, H.F. Fatdayev, F.I. Qasimova |

Isd> Cernobilda vo Fukusimada olan qazamin migyaslar: va naticalori haqqinda Yeni
materiallarin yaranmas: ila alagadar aktual potensial ekoloji niiva risklori problemi tahlil edili’:-‘
Halao sovet dovriinds tikilmis Atom Elektrik Stansiyalarimn biitiin reaktorlarimn istismg,
miiddati qurtarir vo goza onlarda qagilmazdir. Azarbaycan tigiin niiva riskinin an yaxmn :;
tohliikali manbayi Azarbaycan iigiin niiva riskinin an yaxin va tahliikali manbayi, Mesamor Atop,

Elektrik Stansiyasidir. Isds Azarbaycanin srazisi tigiin potensial niiva visklorinin analizi iz
namalum informasiya verilir.

THE POTENTIAL NUCLEAR RISKS FOR AZERBAIJAN IN THE SOUTH CAUCASUS
N.R. Aliyev, G.F. Fatdayev, F 1. Kasimova

The problem of potential ecological nuclear risks is considered, which was actualized in
connection by occurrence of new materials for consequences and scales of emergency in Cher-
nobyl and Fukusima. At all Soviet periods NES reactors, was completed term of operation and
the emergency is inevitable. The closest and dangerous source of nuclear risk for Azerbaijan is

Mechamor NES. Considering work the result of unknown information un analysi
i ( I i
clear viski for Akerbalion, ifc analysis potential ny

Roaygi: dos.C.S. Mehdiyev
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GUNOS-YER OLAQOLORI FONUNDA
“ENTROPIYA — BIOSFER - INSAN” SISTEMININ ToDQIiQi
E.9. 9hmadov, C.S. Mehdiyev

Millli Aviasya Akademiyasi

S L

Maqalad> “Entropiya - Biosfer — Insan” sisteminds miinasibatlora “Giinag —

Yer” qarsihigh alagalar kontekstinds baxilimig, insan bioloji va “kosmik” varhq kimi

xarakteriza olunmug, eyni zamanda sistemin na qadar miirakkab va miikammal bir
sistem olmasi aragdirilmgdir.

Entropiya-S, yunanca entropiya soziindon gétiirillmily, dénmos vo g¢evrilmo monasini
pildirir. Bu termin entropiyananin artmast qanununu kosf etmig R. Klauzius torofindon 1865-ci
iido elms  daxil edilmigdir. Entropiyanin artmasi qanunu termodimikamin ikinci ganunu
adlandirilmig, onun statistik asaslandirmasi iso L. Bolsman tarafindan verilmigdir.

Entropiya  statistik  fizikanin fundamental anlayist oldugundan riyazi ve fiziki
milhakimlorin komayi ilo onu limumi gokilda izah etmoya ¢aligaq. Tesavviir edok ki, E-den (E+
5 E)-ya godor  hildudlar  daxilinds N(E) miimkiin hallan olan, E enerjiys malik F sistemi
movcuddur. Burada & E enerji gkalasi izro sonsuz kigik araliqdir. Bu halda goxlu sayda N (E)
giymotinin azaldig1 oblastda & E intervalinin giymati kifayat qador bdyiik ola bilor. Digar tarafden
enerji skalas1 {izra E-don (E+dE)-0 qader intervalin boliinmasi miimkiin olan N(E) veziyyatlorinin
sayllmast mosalosini asanlagdirir. Beloliklo, baxilan sistemin entropiyasi agagidaki ifada ils toyin
olunur:

. 8=K In N(E) (1)

Burada K-Bolsman sabitidir. Yuxanidak: ifadadan goériindilyit kimi S-enerji 6l¢iisiine
malikdir va F sisteminin N (E) miimkiin vaziyyatlor sayimnin logarifmik kemiyyatidir. Qeyd edok ki,
entropiya & E- enerji intervalinin qiymotindsn asih deyildir.

Ifads (1) sistemds molekulyar “qarsiqhigin” kemiyyst 6lgiisiidiir. Entropiyant istilik va
temerapraturu slagslondiran bagqa nisbotlorlo do ifads etmak olar. Belo ki, agor sistem AQ qader
olava istilik alirsa, onda entropiya A S qodar doyigor:

AS =5JQ- - @)

Buradan goriiniir ki, entropiyant istiliyin vo tempraturun &lgiilmosi yolu ilo toyin etmok
glar. Sistemin istilik tutumu Cji (T) - don istifado edorok ifado (2)-ni agagidaki sokildo yaza
ilorik : _

92 _C.T)dT 3)
<t T T

Ogor T=0 olarsa, onda S—0 (termodimikanin 3-cii qanunu), bu halda istilik tutumu
C(T)—0, yeni sifira yaxmlasir. Temepraturun (T) asag: giymatinds entropiya (S) oldugca
a2dir vo bu o, fakta uygun golir ki, sistem nisboton az sayda, vaziyyatloro malik olur. Demoli,
Sistem agaf1 temepraturlarda daha yiiksok temepraturlarda nisbaton kifayat qader nizamlidir.
Misal liglin, elektronun oxu (spini) asagi temperaturlarda bozi maddslords tamamilo bir
Istigamatds y&nelmigdir ki, bu da homin maddoni sabit magnits gevirir.

Yer iizorindo hoyatin omoalo golmosi, onun inkisafi vo mdvcudlufu, antropogen
faliyyat, termodinamikamin ikinci ganunu-entropiyanin artmasi qanunu ilo ciddi gokilds
Uygunluq togkil edir. Bu qanun otraf mithitin keyfiyyatinin pislogmasinin qagilmaz oldugunu,
Olun necs vo nos ciir bag verdiyini gostorir. O, homginin, ssas mogsads - planetds hoyatin
Wévcudlugunun tomin edilmosini vo dayamgli inkisafa neco gatma@i gostorir. Ogar, agiq
termodinamik sistemloro baxsaq , onda gérerik ki, entropiya ¢ox parametrlordan asil olan
Miirckksb  bir funksiyadir. Entropiya anlayisi otraf mithitlo enerji vo madds miibadilosi
3paran canli orqanizmlors ds aid edilir. Tarazhiqda olan sitemlords entropiya maksimal giymat
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tarazligda olan “nizamsizliqdan” nizaml urulus neca r? N iatda ’
molekullarlp,hisssciklaﬂn, makro vz mikroorganizﬁlaﬁn, mq ‘ﬁc:oflfnﬁ:llant’??rlli?;animm "
canlt  tobiat obyektlorinin  vp basqa nizaml quruluslarin  kor — tabjj jngnm mugzgau
coxlu sayda sorbastlik vaziyyatlari olan tarazliq sistemlorinds niz .
quruluglann 6z - 8ztino yaranmas, bag verir? Oz - 6ziina yaranmig nizamli sistemlor ;
tsraﬁnc!an ye}radalrms nizamli sistemlardon mohs 8z —§ziing yaranmasi Xlisusiyyati
forglonir. Eyni zaman.da insan biosferin tokamiiliintin  yitksok mohsulu kimi bioloji v, i
olmagla yorisn kosmik varliq kimi do hayatin bir ox sirlorini gp saxlamagdadyr.

edir. “Orqanizim + Mithit” sisteminda entropi i

\ ya olbotdo artir. Maraqhs budur ki, i
yanagmasi agiq sistemlords nizamh sistemlorin &z — Oziing yamﬁza?;lslmn osaslarim t?;:z(;lpld):
olan qlll:lm?aif halinda oldugu kimi dork etmoya,baga diismays imkan verir ' !

iz sistemlorin méveud olmasi va tokamiilq : i

sortlor talob olunur: i T Webdk s .
madds vo asaf1 entropiyaly enerji il tochiz edan zorur olor ;
- Yiiksok cntropiyali tullantilardan qurtulmaq imkan;, i

- Sistemlari

bu halda entropiyanin  artmas;

p.ro.sesi‘ stlratlanir._ etn?f mithito (kosmosa) “agag keyfiyyatli” enerji  axim vp insan

olmayan  nizamliliqdan . aktual
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== Kimyovi reaksiyalar oksor hallards bt temepratur (T) Vo tozyiqds (p) bas verir. Bizim
paxdifimuz halda prosesin getdiyi izolo edilmig F*sisteminda temepratur (T) Vo tozyigin (p)
giymotlorini sabit saxlamaq {igin olava bir rezervuar nozords tutulmugdur. izolo olunmus, I:*“
sisteminin va rezervuarn entropiyasinin doyismasini bu sistemin Gibbs enerjisi (E) vasitosi ilo
ifado etmak olar. Sgor, (4) formulu ilo ifads olunan proses soldan saga istiqgamatlonirso, onda,
sarbost enerji AE=+0,24 ev-5 qodor dayigir.

Rezervuarla olagali tozyiq (P) vo temepraturu (T) sabit saxlamilan F* sisteminin
entropiyasimt asafidaki formula ilo ifado etmak olar,

halda prosesin (4) soldan saga getmasi ehtimal; ¢ox cuzi, sagdan sola getmosi ehtimali isa

vo glikoza molekullar1 daha gox olacaqdir. Entropiyanin komnensasiya prinsipina (“sistemin
entropiyast o halda azala bilor ki, sistem basqa vo ya digor sistemlorlo elo qarsiliglt tasirds
olsun ki, qarsiligh tasir prosesinda entropiyanin kompensasiya edilmis artimn milgahida olunsun)
ssaslanaraq deys bilarik ki, soldan saga istigamotlonmis lazimi sintez almagq iigiin AE’ sorbost
enetjinin artum1 bag veran bagqa bir prosesin olave edilmasi vo agagidaks sortin  Sdonilmasi
zaruridir: _

AE+AE' 50. (6)

Bu sortin donilmasi iicin AUF (adenizin li¢ fosfat), molekulu istifads edilir ki, oda
asanligla fosfat qruplarindan birini itirorok ADF (adenazindifosfat) molekuluna gevrilir:

AUF + H,0 DADF + Fosfat. )

Temperatur (T) v tozyiqin (P) sabit qiymotlorindo sarbast enerjinin doyismosi agagidak
kimi olar;

AE+AE'=0,24 ev—0,30 ev=- 0,06ev. 8)

Formula (4) i-l's ifado olunmug reaksiyanin (6) - sorti ila yerina yetirilmosi iigiin ferment
(reaksiyanin stiratlondirilmosi iigiin) va glitkozanin araliq vaziyyati olan qglikoza 1-fosfat (fosfat
9rupu ils birlogdirilmis qlitkkoza) istifads edilir:

AUF + Qliikoza — ADF + (Qltikoza 1-fosfat) 9)
(Qlitkoza 1-fosfat) + Fruktoza — Saxaroza + Fosfat

yaxud , AUF + Qlitkoza + Fruktoza > Saxaroza + ADF + Fosfat (10).

Canli alomin asasing togkil edon miixtolif név ziilal molekullannin sintezi mahz , bu prinsipa
saslanr,

il U
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pillonin_movcudlugunun nisbi sabitliyini tomin edon goxlu sayda kafi sortlo o~
insan. hoyatinin tomin edilmosi {iglin sadoca hava, su, qicda, yasayfs yeri, Gfinaé ;ﬂ:asllal:raoiyunm'
bu kimi hayat_l vacib amillorin olmas:1 azdir. Belo ki, hava, su vo qidanin tomiz olmasi da B4
olunur..Dcmall, hoyatin dayamiqhilifim1 tomin edon kafi sortlor — biotik va abiotik g
mocmui tolob olunur. Bu amillorden birinin qafil doyismosi piramidada insan yea?luar
plllc.m.m dayamiqhfm poza bilor. Sgoar, abiotik amillor (suyun tarkibi, havanin torkibi *
damsms? onda bu doyigikliklerin stirati elo olmalidir ki, uygun zaman erzinds canli or am_vzma ain.
adaptasga nllexanizmi doyismays macal tapsin. q

er planeti biitiin canli vo cansiz tsbistlo birlikde miirokkab, miistagi i ;
Hoyatin mévcudlufunu tomin etmok {igiin bu eckosistemin hal hazirda qc;]ay;;gsmet]:t? -
v.ardlr. B}mun iglin birincisi - entropiyanin artmasi bag veran “Yer — Kosmos” y_ag
sistemlarin ohz}a.s1, ikincisi insan sivilizasiyamn tullantilarindan qurtulmaq fisull .
tapx!masx. .zarlmdn:. Kicik entropiyaya malik olan lazimli enerji manbayi, biosferin Enm
faahyyatm}, fnﬁxtallf: tarazligda olmayan proseslorin getmasini, fotosintez vo basqa biokimyay;
vo biofiziki reaksiyalarn da daxil oldugu proseslorin inkisafim temin edan ng“
sﬁalan_masxdu. Bu halda entropiyam komiyyatca qiymstlondirmok {igiin Yerin istilik balans s
milracist edok. Hesab edok ki, diigon Gilnos gilalanmasimin daxili enerjisi E; v tempratury $a
kosmosa sagalanau silalanmanin enerjisi E, temperaturu iss T,-dir. Orta hesablaYerds enmji;
toplanmadift  {igiin molum yaxinlagma fizro Ey = E; = E hesab etmok olar va burada entropiya
dﬁs_sn Giinog sﬁalapmam iloYer torofindon kosmosa sopilon silalanmanin fargine barabardir. Ogar
yeri m}ltlaq qara cismo banzar tarazliqda olan termodinamik sistem kimi hesab etsak, onda,'. chrh;
entropiyasinin kamiyyati miitlaq giymatco asagidak: ifadonin kémayi ilo hesablanar:

AS| = 4(Ea_Ey)_4g(1 1 |
o3| 3(:1‘2 T,] 8 \E ) \ b

Qobul etsok ki, Ty =6000K vo T, = 300K. Homginin, Giina 1
intensivliyini va Yerin hondosi 6lgiilorini nazars alsaq, yaz : bilorik: § stialanmasinin

1 1 '
|AS| =3.10% (———“—-) kal - doraca ™ - q! (12)

300 6000

) 1 1
digor tarafdon, I >>F , oldugundan onda, (12)- ifadasi agagidaki kimi olar:
2 1

AS = 3 -10*/T; kal - doraco™ - g (13)

' I.fada (13 ) - don goriiniir ki, T, no qador kigik olarsa, Giinog enerjisi ila Yer enerjisinin
fargi bir o qadar boyiik olar. Bagqa ciir ifada- etsok, E; enerjisi vo V | tezliyi ilo diigon Giino§
silalanmasimin kvantlannmn sayn Nj, Yerin sothindon kosmosa geden E, . enerjisino malik
stlalanmanin kvantlarinin sayini isa N qobul etsok vo E;=E;, V; > V, sortlori daxilind
asagidaka ifadani alanq:

Ni-hV;=N;-h V, | a4

N, v
yaxud, 2=l :
N, v, ()

Sonuncu ifadedon goriindilyii kimi V , < V| tezlikli N; kvantlarinin ymm.
: tl alma-
- s1 entropiyanin artmasini gosrarir. : P . =
Yerin uzundal@ali istilik giialanmasi1 kosmosa i
_ t yayilaraq, entropiya artim formasinda
yer proseslori zamam (tobii vo texnogen mongslli) olave mohsul kimi yaranmus tullantilan
yerdon konara uzaqlagdirir.Bu halda enerji balansi saxlanilir. Burada baslicasi ondan ibaratdif
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ﬁ;mjisi daha az entropiyaya (demoli daha yitksok keyfiyyatli enerjiys) malikdir.
](:Jsmosa gayidan Yerin uzundalfall siialanmasi ise yilksok entropiyaya (demoli daha
ok keyfiyyatili enerjijo) malikdir. Bagqa stzlo desok, Yer Gilnogdon agagi entropiyali
,,keyﬁyyatli" enerjini alir, kosmosa isa yiiksok entropiyah "keyfiyyatsiz" siialanma verir.
olar ki, beloliklo, o entropiya artifindan “tomizlonir”. Hor iki istigamatdo gedon

mok
I?;'ses hal-hazirda narahatllq yaratmur. Giinki Giinog enerjisi holo milyon illor bas edor.
Kainatda entropiyanin antropogen faaliyyatindon aldif1 artim iso gox cuzidir.
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CHCTEMA "3HTPOIIAA - FBHOC®EPA - YE/IOBEK"
5.A. Axmeoos, J.C. Mexmues

B cmamve o ctucmeme "Sumponus - Buocgpepa - Yenosex" npumenumensio K 3emnoti 3x0-
cucmeme paccMompeHbsl ClOJCHbLE, MHOZOACNEKMHbLE 60HPOCh ezaumoodeticmeusn medgicoy Connyem
1 3emnéii, armIoyan yenoseyeckyio OesmenbHocms 6 buocgepe.

Kniouessie cnosa: pocm 3Hmponuu, pasogecte, KoOCMoc, 6uocghepa, uenosex, cucmema.

THE SYSTEM OF "ENTROPY - BIOSPHERE - MAN"
E.A. Akhmedov, J.S. Mekhtiev

In an article on the system "Entropy - Biosphere - Man" in relation to the earth’s ecosystem
considered complex, multifaceted interactions between the Sun and Earth, including human activity
in the biosphere.

Key words: growth of entropy, balance, space, the biosphere, the man system.

Rayci: Bzizov B.M.
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COCTOSIHMS U NEPCHEKTHBHI HOATOTOBKHA HE®TER
C IIPAMEHEHHEM JE3MYJIIATOPOB -

AH. I‘ypﬁanonl, E.X. I/chcu,ueponz, E.®. Conranos’
(HUIIA «Hedreras» THKAP!, 000 JITTT?)
S

B cmamve nposeden ananuz cocmosnun nodzomosxu Hegmu Asepbaiiddcana ¢
npumenenuem peaaeumoe:deamynbaamopos, a makoice HoBble Memoobl YCOSePULEHCMBOBAHUR
6 npoyecce npoMICN080t NOD20MOBKYU y2N1e8000p0d0s.

B cmamve nokasana e0amookcHocmb cmumynuposanus ceoicms peazenmos usuyec-
KUMU nonamu,

Kniouegvie cnoea: negms, obessooicusanue, Oeamynvzamop, ynbmpaseyk
8000HACLIEHHOCMb :

PaspuTHe TOIUMBHO-3HEpreTHYEKOro KoMILIekca Asepbaiifkana Hapsay ¢ OCBOSHHEM Ho.
BBIX NIEPCIICKTUBHBIX MECTOPOX/ICHHH HE(DTH U ra3a IPEAyCMaTPUBACT MHTCHCHUKAIMIO Hedre.
ra3ozio0bITH ¢ yke pa3pabaTEIBaeMBIX MECTOPOXKACHHIL. :

B HacToAImee BPEMS B pa3paboTKy BBeAieHO GOMBIIOE KOMMEECTBO MECTOPOXKIEHHI ety
TOBEINCHEON BA3KOCTH. He)Tu ¢ BEICOKO# BA3KOCTBIO B GONBIIMHCTBE CiTydaeB 06NafaioT amo-
ManbHEIMH CBOHCTBAMH U SBJIIOTCS HEHBIOTOHOBCKMMH, 9TO BEI3EIBACT JOIONHHTENBHEIE 3aTPy-
HEHHA NpH pa3paboTke HEPTAHBIX MECTOPOXEHHH, a TaKXe IPH MOATOTOBKE H TPAHCIOPTHPOBKe
atux Hedreif. IIpn skcruTyaTanuu CKBawWH, MPOAYUHPYIOIMMA TAKHMH HeTsaMH, o6pasyiores
CIIOXHEIE NeTEPOreHHbIE CHCTEMEI-3MYIBCHH [1].

IoaroToska He(TH K TPaHCHIOPTY 3TO ecTh - 06paboTka HEYTH, C NENBIO YAANEHHS KOM-
NOHEHTOB (BOJa, MHHEPAIBHEIE COMM, MEXAHHYECKHE IPHMECH, JETKHE YIIEBOXOPOIHEIE Ta3k)
3aTPYNHAONIMX ¢€ TPaHCHOPTHPOBKY M MocCHeAyioniyio mepepaborky. Hammume Bomsr B Heqm;
NIPUBOJMT K YAOPOXaHHIO TPAHCIOPTHPOBKH B CBA3H C YBEIHICHHEM €€ 00BEMOB M NOBBIIICHHOR
BA3KOCTBIO CMECH HE(TH ¥ BOJEI IO CPABHEHMIO C JHCTOH HedTsio. IIpHCYTCTBHE MHHEpATBHEX
COIICH B BHJIC KPHCTAJLIOB B HE(TH H PacTBOPA B BOJIC BRISKIBACT YCHWICHHYIO KOPPO3HIO METa/LIA
obopynoBanus M TpYOONPOBOJOB, MEXaHMYECKMX NpHMeceil - aGpasHBHEL H3HOC HejTemepeka-
YHBAIOIEr0 060pyAOBaHHA K TPYGOIPOBO/IOB H yXyAWIEHHE Ka9€CTBA MOTYIAEMEIX He()TempoyK-
ToB. Kpome Toro, Mexanmyeckue mpHMecH HapyIaloT TEXHONOTWHECKHit PeXuM mepepaboTke
Hety. M3-32 HEAOCTATOMHOM repMeTH3ALME CHCTEM cOOpa, TPAHCIIOPTA H XPAHEHHS HedTH NErkue
YrIeBOZOPO/EI (OT 3TaHa [0 NEHTAHA) TEPAIOTCS B PesynbTate HemapeHus. IlepeancreHnsie mpH-
YHHEl H 00YC/aBIMBAIOT HEOGXOMMMOCTE MOATOTOB- KU HE(TH, KOTOpas BKIIOYaeT 06E3BOKHBA-
HHe obecconuBanue u crabumasamuio HedTH. [2]. KadecTBo NoATOTOBKY HehTH pernaMeHTHpYCT-
¢ 'OCTowm. Ilogroroska HedTH BeAETcs HA KOMIUIEKCHEIX YCTAHOBKAX 00e3B0KuBaHus, 06ecco-
THMBAaHHA H cTa0WH3anuu HeTH, 06BeMHEHHEIX B EUHYIO TEXHOJOTHYECKYI0 cXeMmy cGopa H
TIO/ITOTOBKH HE()TH ¥ IOIYTHOTO rasa Ha He(TAHBIX MPOMEICIIAX PECITYOITHKH.

Ot KavecTBa NOATOTOBNEHHON HedTH 3aBHCAT Hb(EKTHBHOCTE H HaIeXHOCTh paboTH Md-
THCTPAIBHOrO TPYGOIPOBOJHOTO TPAHCIIOPTA, CTOMMOCTE TOBAPHOH HE(TH M KA4eCTBO IOMYdac:
MBIX H3 Hee NpofykToB. Ha KOHEWHBIX CTa/usX pa3paboTku HETAHBIX MECTOPOXKICHHI COmepXa-
HHUE BOBI B He(TH MOxeT focTurats 90% u Gollee, IIPH 3TOM CHIPEE, NOCTYIAIONICE HA YCTAHOBKHA
IIPOMBICIIOBOM TIOATOTOBKH HE(TH, XapaKTepH3yeTCi HE TONBKO pasHooGpasHeM (HH3HKO-
XHMHYECKHX CBOMCTB, HO M H3MEHEHHEM €TI0 COCTaBa BO BPEMEHH.

Cospemennsie nponecch HedTenepepaborkn TpebyioT ry6okoro o6e3poxusanus u 00ec-
CONMMBAaHHMA C/laBaeMOH Ha mepepaborky Hedrn. Kak m3BecTHO, AesMynscamus Tsxensx Hedred

3aTpy/IHEHA 10 NPHYHHE MX BHICOKOH BA3KOCTH, MaJIOH Pa3HOCTH IUIOTHOCTEH ILIACTOBOM BOE! 4
HC(bTiI, Hal{9Hs GOJBIOro KONMMYecTBa acdanbTeHO-CMONHCTEIX BEIIECTE H MEXAaHWYECKUX NPH-
Mecei.

Tosapnas ueTs, ciaBaemMas IPOMEICIAMH IO TIEPBOH IPYIIIE, HMEeT CaMyI0 BEICOKYIO 11€-
Hy. Ha TepMOXMMHIECKHX H 37€KTpo0o6eccoNMBaloNMX MPOMBICIOBEIX YCTAHOBKAX COMNEpIKaHHS
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ofEl B HedyTH CTpEMATCS JOBECTH [0 HOPMEI, ofecnednBalomel noIyIeHne gedTH mo I
—— Jis pemenns 5THX MpobieM NPUMEHSIOTCH JEMYIbIaTOPE!, KOTOPEIC obnanaror cnoco6-
goCTBI0 PA3pyLIaTh He()TAHBIE SMYJICHHE H UM B HedTeno6mYe NPeaBbIBIAIOTCA ONPEECICHHEIE
rpe6osamit [3]. 3
JleaMynbraTop AODKeH 00nafaTh BHICOKOH aKTHBHOCTBIO, yTo6s TpH ero HeGOoNBIIOM

acxone OOECIICTHTh PasoKeHHe sMynbrupoBanHoil HeTH. IloMMMO aKTHBHOCTH O9CHD BaX-
50, T00BI no6aBieHHe XHMHYECKOTO BEmecTBa IIPH AEIMYNIECAHH He YXY/IIANo Ka1ecTBO obe3-
BOKEHHOM HeTH | mONMydaeMbIX M3 Hee Hedrenpoxykros. KpoMe TOro, 1eaMyIbraTophl AOIIKCH
o6na7aTh CIOCOGHOCTEIO XOPOIIO CMENIHBATECA © Toil CHCTeMOi, Kyaa OH BBOAHTCH, 9T0 Heob-
xO/MO U151 OBECTIEEHNS TECHOTO KOHTAKTA €TO C ICIMYIBraTOPOM.

IIpu 06paboTke HedTAHOH IMYIBCHH AEIMYIBraTOPEI, IONazas B HedTaHYIO (asy IMyNbCHH,
p3AHMOJICHCTBYET € 3AIMTHBIMH CIIOAMY Ha KAIULiX SMYNEIHPOBAHHON BOJBI, MO3TOMY BEPOSTHO
cyIeCTBOBAHHE CBA3M CTPOCHUA M COCTaBA crabuiap3aTopa Ha MOBEPXHOCTH JAHHBIX Kameilk cO
CTPOCHHEM M COCTABOM JICIMYJIBraTopos, Haubonee 3 dexTHBHO oﬁpagaumalomux SMYNBCHIO
pedTH. JIA BELBIICHMA B3aWMOCBA3M CBOHCTB [I€9MYIEraTopOB C YrIICBOZOPOXHEIM COCTaBOM
gedyTei, B3ATHIC U1 MCCIE/IOBAHMSA IMYJIbCHH B 3ABHCHMOCTH OT COOTHOIICHHS CyMMapHOTO CO-
fepXaHusA achaTETEHOB H CMOI K COEPKAHMIO napaduHOB B He()TH pa3fieleHsl Ha TPH IPYIIIEL

- cmemanHoro Tuna (ykasansoe coorromense 0,75 - 1,39);

- eMommucToro Tana (2,16 - 3,28);

- BEICOKOCMOJIHCTEIC (Donee 4).

Takas B ONpeAeeHHOH Mepe MPOU3BONbHAs KIacCHHKANMA MO3BOACT BEIABHTE HEKOTO-
pHE TCHACHIIMHM B3aHMOCBS3H CBOWCTB JICOMYJBraTOpOB C HX adbdexrusHOCTRIO TpU 06paboTke
aMynbcuii HediTell pasIMIHOrO YryIeBOAOPOJHOIO COCTaBA.

TTonydeHHEIe 3aKOHOMEPHOCTH NO3BOJIMIOT BEIABHTE Haubornee s¢dexTuBHYIO rpynmy Be-
IECTB, OTHOCAIIMXCA K AAHHOMY KIIacCy COSMHEHHH, H Ha OCHOBE MX CTPOCHHS nopxo6pars Heob-
XOAMMOE CHIpBE, @ TAKKe pa3paboTaTh TEXHONOTHMIO OPraHH3alMy NPOM3BOJICTBA ITHX BEIICCTB.
10T MOAXOX 00ECHEIHBAET BOIMOKHOCTS TIOMYIEHHSA AeAMYIBraTopoB C BEICOKOH JCOMYIBIUDY-
fomeif cnocOOHOCTBIO NMPHMEHHTENEHO K  TEXHONOIHYECKMM IMPONECcaM MOATOTOBKH HedTeH C
pasEo06pasHEIMA (PH3UKO-XHMHIECKMMH CBOHCTBAMH. :

Bonsmoe 3Ha4YeHHe B MPONECCe MPOMEICIOBOH IOATOTOBKH HE(TH HMEET HE TONBKO THII
HeIMyIBraTopa, HO M TEXHOJOrHA 00paboTKHM MM SMylIbCHH. XHMHIECKOE /EIMYIBrHPOBAHHE
HeTAHRIX SMYNBCHI BKTIOYAET CICAYIONHE CTAXHH: NOBEACHHUE JCOMYNLraTopa, BBCICHHOTO B
HETAHYIO IMYNBCHIO, IO HOBEPXHOCTH Kalelh 3MYIbrHPOBAHHOH BOJRI, NPOHHKHOBCHHE €rO B
3ANMTHEIC CNTOM KANels C MOCICAYIOMMM uX paspymenneM. Ilepsas cragus ABIACTCA JIMMATHDY-
Tomeif cramueil mponecca paspylIeHHA 3aMMTHEIX 000/109eK HA IOBEPXHOCTH Kalelb SMYIBIHpO-
BAHHO# BOJIEI H 3aBHCHT OT CI0C06a BBOJIA JEIMYIBraTopa, ero pU3HKO-XHMHIECKHX CBOHCTB, yT-
NeBOZIOPOHOro cocTaBa HedTAHOM dassl sMynsCHE K TypOynenTHOCTH 06pabaTEIBACMOro MOTOKA.
OHa oveHs BaxHa Ha NMPOBEJEHHE NEPBOH CTATHH TEXHONOIHIECKOro Mponecca 3HaYHTeIbHO Bk~
ST PACTBOPHAMOCTH AEIMYIBraropoB B HebTAHOH (ase SMyIbCHH. YNpaBlIeHHE 9TOM CcTammen
OCYmecTBIAeTCA M3MEHECHHEM THAPOAMHAMHYECKHX NapaMeTpoB SMYJIbCHOHHOIO IOTOKA H CIIO-
co6a BBOZIA E3IMYIIBTATOPA.

Bropas crazus TEXHOIOTHIECKOH IEMOYKH 3aBHCHT, B OCHOBHOM, OT a¢eXTHBHOCTH Ipo-
Iecca BEIXO/A AEIMYIIBraTopa Ha Mex(asHyro MOBEPXHOCTE Kanelb SMYNETHPOBAHHOM BOAEL. OHa
MOXeT GHITh HHTEHCH(HIMpPOBaHA BHECEHHEM JedeKTa (MEXaHHIECKUM MM (HIMICCKHM CIIOCO-
Oom) B crpyxTYypy 3ammTHEX 0607I09€K B IPHCYTCTBAHH HCIOMB3YEMOTrO ACIMYIIBIaTopa.

AHam3HpyA COCTOAHHE NOATOTOBKM Hedreil Asep6aiipxana c IPHMEHEHHEM peareHTOoB-
AeIMYNIEraTOPOB, @ TAKXKE HOBHIC METOAE YCOBEPIICHCTBOBAHMA B IpoHEcce IIPOMBICIIOBOH
NOAroTOBKY HeTAHBIX YIIEBONOPO/IOB ClIEAyeT OTMETHTD HIKEC/IEAYIOmHe e& 0COOCHHOCTH.

Kaxk H3BECTHO, YUEHEIMM HA NPEAUPHATHAX XHMHYECKOH IPOMBIIUICHHOCTH ORIBIIErO
CCCP, a tawxe I'epmanuu, CILIA, Sinonny, AHITHH pa3paboTaHEl peareHTH H BHEJPEHHE B IpoO-
H3BOACTRO Pt Ae3MYIEraTtopoB. B AsepGaiipkane B Ka9eCTBE ICIMYNBIaTOPa HCIOJIE30BATICA Pe-
areRT (KOHTaKT I1eTPOBA», HMEHYEMELH POMEBICIOBHKAMH (OCBETIIEHHEIH KOHTAKTY. 3areM B mpo-
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H3BOJICTBO NMOCTYNII HeHTpanu3oBaHHENf depHEni konTakT (HUK) u pasmuumse ero MO
uH. Hauunas ¢ 1967 ropa B pecnybimHKy cTaimmM mocTynarh HAE3IMYIIBEraTOPEI 3apyﬁe,xacm':mm‘l -
THna JluconsBan-4411. Bonsnme pa6ots1 B 06MacTH co3mamms 3(hhexTHBHEIX ,ueauym{)ﬁp%
nposoasTes B Poccun (Bamxupns, Tarapus). B xonne 80-x rojioB B pecydnuKy Havar i opoy
u3 Tarapuu pearent Peanon—4. Omuako Ha cero W IEHb CpefiH 3apyOexHEIX pt:,au-e0
ICOPHIHAHHEIM OcTaeTcs [lucomsBan. Cpesiu 0TedecTBEHHBIX pa3paboToK MoCHeHIX neTBTDB %
xonxyp;{mocnocoﬁm ABILAOTCA peareHTHE ALKAN DE-202 1 ALKAN DE-318 i
a oMynbCHOBHEIX HehTax HI Y ITO “Asnedts” 65um npos :
HHA 3MYJIBTHPYIOMHUX CBOHCTB OT€YECTBEHHBIX U 3a3?y6emm ngmﬁfrﬁomolﬁggfcmnm‘
ca: Ilpokcanon 186; 305; Ilpoxcamun 385; Oxcndoc, qunpoxcamun 157, HUK, C J]TH o
Hpoxcauun Mapku 435, 436, 437, 438, 440, 441, 442, 443 u 444, OupyE: “XEXST? (”mp‘%’;‘“
comeBan 4411, gupmer “HYBBEJIKC” (Snorms) mapku GNB 005, 050, 210, 217, 302, 303 3'&!‘
131, 140, 221, 301, 401, 500, dupmer “BASF” (@PT), Cenapon u Ankan u ap. B nccm,mon’ ¥,
HCHOJIL30BAIHCH geq;m, OTJIHYAIOIHECA 0 CTOHKOCTH 3MYJILCHH, COZICP3XKaHMIO BOJEI H @Haannn
XHMITIECKHM CBOMCTBaM. Kak H3BECTHO, CoflepXaHHe MeXaHHYECKHX IpHMecedf M ma a:pnm
CMOJTHCTEIX BEIIECTB B HE()TH OTPHIATENLHO BIMAIOT HA ACOMYTEIHPYIOIIYIO cnocoﬁuogm -y
MCHAEMBIX IEIMyIIBraTopoB, H 3aTPyAHAET UX BEIGOp. MccieqoBaHHs OPOBOMINCE B maua;lg :
M3MCHEHHA YICTEHOr0 pacxoia pearenTa B npeaenax ot 50 1o 300 r/t Hedry, TIPH TeMIIe .
or 313 nio 348 K ¢ pasnuanoit 06BOIHEHHOCTEIO HedTH. , i
OGpabarsBacmas Hed)Th BO BCeX OMBITAX OCYMECTRIAIACH 4-X SACOBEIM orc'rdeM Ocra
TOIHOE CORCpKaHUe BOILI B TOBAPHOH Hed)TH ONpe/ieNsocs Ha ammapate [uHa — C'rapx;l. -
PesynbTarsr ucenenoBanuit Ae3MyIEIAPYIOIAX CBOKCTB HEKOTOPBIX XHMHYECKHX Deares-
TOB Ha HepTAHBIX aMynbcuax HIY I10 “Asnedys” OpHUBEZICHEI B Tabmue 1.

. Tabmyma 1
PesyanTare! 06e3BoxaBanns Hedreii AzepO6aiizkana pazIHYHBIME nmuyubra'ropauk
Hcxonnoe conep- Haumenopamme - Ocrato
HI Y EAHRe BOJH B XHMHIECKHX Pacxog Teunepa-rypa mﬂnoe 5
Hedn, % PEareHTOB pearexts, r/r Harpess, K ﬁzrm %T S
1 2 3 4 5 , 6
- . Hucomsan 4490 80 1,2
L - 100 342
A.J1.Amuposa Tporamur 444 80 g’:
100 6,0
Cenapon 25 80 6,4
100 5,6
Jucomssan 4411 80 1:4
100 0,5
Mucomssan 4411 _ 100 2,0
3,0 150 12
” 50
56 Titcomsam 4490 80 g’: i
e Y )
100 0,4
Bnbur-Dii6 ' 2 2 =
ks 12,7 Tlcomssan 4411 100 333 21
150 0,9
—
: 50 39
Tpokcasnmi 385 160 13
' 150 0:9
50 79 . |
Babn-3iibar l:{? 2’1,2 B
HedT 184 Iporamur 444 100 333 ;ll
150 6,3
Hucomspan 4411 - 50 11,2
: 100 9,1
TS o el
200 . ' 6,3 I
140 '
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% Tlpoxcasym 385 50 343 5,5
100 2,7
200 1,7
ITpoxcanon 305 50 6,0
100 3,3
Cenapon-3337 50 333 28
100 7,9
150 0,8
il 100 38,7
MypaAXasIsl- 40,0 Huconsean 4490 200 333 365
i 300 302
68,0 Cenapon-3341 100 1,5
150 1,0
"~ 200 0,9
Cenapon 25 100 392
2 200 y o 38,9
300 ’ 38,6
Tporamur 444 100 39,1
200 37,8
300 36,9
Hucomssag 4411 100 313 39,2
200 30,8
300 30,2
60 114
CamssH-HedTE 26,0 Iiucomssan 4411 100 9,6
150 3,7
CamssH -HedTE 26,0 TIpoxcamun 385 60 348 9,9
\ 100 5,2
150 2,8
TIporamur 444 60 17,3
100 - 14,7
150 10,3
lllupran-HedTs 28,7 Hucomspan 4411 50 333 2,5
80 2,0
100 ' 1,8
50 3,1
ITpokcanon 305 80 3,1
100 2,1
Bimaraqu-nedrs 10,8 Tuconsean 4490 30 0,7
: 80 0,9
100 0,6
Iporamar 444 30 1,6
80 1,6
100 1,6
Cenapon 25 30 1,6
80 1,6
100 1,4
TucomsBan- 4411 30 1,1
80 1,2
100 0,9
. 120 0,6

Kax BraHO 3 Ta6mus! 1, GONBIIMHCTBO peareHTOB HE MPOSBHIO JOCTATOYHON SKOHOMH-
9eCKo¥ 3heKTHBHOCTH, TaK Kak TpeOyrOT NOMOIHATENEHEIX PaCXO0B PEAreHTOB — 3TO ABIACTCA
YKOHOMHYECKH Helenecoo0pasHEIM.

HceeioBaHMsAMA TIOCTSHHX JeT GBUI0 BEIABIEHO, 9T0 3)(EKTHBHOCTS NPUMEHEHH TOTO
WIH MHOro BHA@ PeareHTa BO MHOTOM ONPEJENAeTcs BOXOCOJACPXKAHHEM SMYIBCHH, & YCTOHTH-
BOCTE 3MyJIECHH, TIOMHMO TIPOYET0, 3aBUCHT OT KAa9ECTBEHHOrO cocTasa Hedrel. Bauiy 3roro Tex-
HONOrHyecKyit peryiaMenT B YACTH Kacalomieiica JO3HPOBKH BOJOHE(TAHOH CHCTEMEI PEareHTOM,
HaCTO He BEICPIKHBACTCA H B 3aBHCHMOCTH OT KA4ECTBEHHOIO COCTaBa HE()TH H KONHIECTBEHHOTO
Conepxanns KOMIIOHEHTOB YIIeBOJZOPOAHOH CHCTEMBI H BOXBI PacXoi pearcHra H3MCHACTCH. B
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CBA3K C 3THM BO3HHKJIO He0OXOOMMOCTB B pa3paboTKe HOBBIX TEXHOJIOTHI HA OCHOBE ﬂP“Mene..
HHJ PEareHToOB H BO3JEHCTBHEM (u3naeckux woneii [4,5,6]. '

Hamu Gruta uccnesioBaHo BIHAHHE TepMO-YIBTPa3sBYKoBOi 06paboTky Ha TIPOIECC Xungy,
9eCKOi AeaMynscaunn. Ununuupyrommii 3¢ dexT 0T yIETpPasBYKOro Bo3AeHCTBHSA CBA3AH c No-
BEINICHHEM ILTION(AAH KOHTAKTHpylomuxcs (as. C yBenMaeHneM IOBEpXHOCTH pas/iena B YCIIOBHsy
TCHCPHPOBAHNSA YIBTPA3BYKOBEIX BOJH YIy9YIIAIOTCA YCIOBHA JAOCTABKHM PEAreHTa /0 TPanuyy,
pasziena (as, 4ro cnoco6CTBYeT CTHMYIMpOBaHHMIO HpoLEecca AeaMynbcanyH. PaboTe B 370y
HAIPABICHHH BEIHCh C YICTOM BO3MOXHOCTH OOECHEYeHHS OTPACHH HEOOXOMUMBIMU 0b6Bemany
PEarcHTOB MECTHOI'O MPOH3BOACTBA, OTBEYAIONIHX YKOJOTHIECKHM TpeGOBaHHAM H 3a1a9am pecyp.
cocGepexenns. 3aech CIEAYET OTMETHTH, 9TO TEXHOIOIHH II0 KOMOHHHPOBaHHOMY IPHMEHeHy,
XUMHYECKHX PeareHTOB ¢ (M3HYIECKHMH NOJMH HAPAAY C MHUIUHPOBAHUEM TEXHOIOTHIECKyy
ONEPAIHii NI03BOJIAIIO, B ONPE/ENCHHOMH CTENCHH, IOKPHIBATE ACHHIUT B IOPOrOCTOSIIHX peareg-
TaX. B03MOXHOCTH CTHMYNHPOBAHHS CBOHCTB PeareHTOB (hH3HYECKHMH MOAMH TO3BOIHIO Tak-
K€ OPHUBJICKATD K IPOLECCY AEIMYNLCANNH Malo2()(HEKTHBHEIC H B TO XK€ BPeMsa JCMEBHIE U dko.
JIOTHYECKH MPHEMICMEIC peareHTsl B TO Xe BPeMd JCIEBLE H SKONOTHUECKH IPHEMIEMEIE pea-
TEHTEL.

Jin TeXHHKO-3KOHOMHYECKOH OLEHKH LenecoobpasHoCTH NpUMEHEHHA KOMOHMHHPOBaHHo}
Aeamynscanuyu peareHToM «Cenapon-3337» M yasTpasBYKOBMM IoieM GBuT PaccCMOTPEH mapa-

METP YACIBHOTO pacxojia peareHTa ¢, XapakTepH3yIOMiii pacxo/l eaMyIbraTopa Ha eUHHIy 3(-
exTHBHOCTH €r0 NpUMeHeRHA: @ = C/AB

B 3aBucumocTH oT napamerpa yzensHoit addexTHBHOCTH Mponecca Ae3IMyNbCalfN OT pa-
CXOZa peareHTa, Ha PUCYHKE 1 IIPE/ICTaBNEHE! XapaKTEPHEIE

PETYIHPOBOYHBIE KPHBEIE U1 @ = C/AS pearenTa «Cenapon-3337». Y3 pucyEKa BHAHO, 9TO Ha-

MMEHBIIHI PaCXOJ PeareHTa, MPHXOAAMMIICA Ha eAHHUITY 2D (DEKTHBHOCTH MOCe YILTPa3ByKOBOI0
BO3/ICHCTBHA CHIDKAeTCs. B pesynsTate Takoro KOMGHHHPOBAHHOIO BO3AECHCTBHSA IPEACTaBIIACTCA
BOSMOXHBIM HHHIHHPOBATh NPOIECC AeIMYnbcauun Gonee NOCTYNHBIMH PeareHTaMH H, TEM Ca-
MBIM, KOMIICHCHPOBATS Je(HLMT B JOPOrOCTOAIMX PeareHTax - AeaMyJIBraTopax YIBTPa3BYKOM.

B Asepbaiimpxane umeercs GonbImoe KOMMIECTBO MECTOPOXKACHHH, KOTOpBIE HaXOAATCA Ha
TIO3/(HeH cTajuy cBoei paspaborku. [urensHan sKCILTyaTaLus He()TAHEIX MECTOPOXKIEHHH H 38-
BOJIHCHHE HE()TEHOCHEIX IUIACTOB NPHBOAAT K 06Pa30BaHMIO CTOMKHX BOIOHE(TAHEIX SMYIIBCHHA.
Ha xoneuHBIX cTagmsx paspaGorks copepxanue BOIEI B HedTH MoxeT nocTuraTh 90% u Goree,
TIpH  3TOM CEIpLE, MOCTYNAOMEE HA YCTAHOBKH NMOATOTOBKH HE()TH, XapaKTEPH3YeTCA He TONBKO
pasHoobpasneM (PM3HKO-XMMHIECKHX CBOMCTB, HO H H3MEHEHHEM Er0 COCTABA BO BpeMenH [7].

BHeZpenne HOBEIX TEXHONOIMI{ MO PaspyIMICHUIO CTOMKHX BOJOHE()TAHBIX OMY/BCHI TpE-
Oyer paspaborkn HayaHO-060CHOBAHHOIO IOAXOAA, Gasupyromerocs Ha rIy6OKOM 3HAHMH 0CO-
GenHOCTeH (OPMHPOBAHHUS CTPYKTYDEI MeX(a3HOTO CII0S B 3aBHCHMOCTH OT CO/IepXaHuA U COCTa
Ba BOJHOH M He(raHo# a3. Opnmako HeZOCTATOWHO IIYGOKO MCCHENOBAHED CTPYKTYPHO"
MEXaHHIECKHE CBOHCTBA SMY/ILCHH B 3aBHCHMOCTH OT CTPOGHHA He(TAHEIX crabHiH3aTopoB, X4
PAKTEPH3YIOIUXCA CII0KHOCTBIO COCTABa.

Elmi Macmualor
VYrayOneHHOe H3ydeHHEe IPYIIIOBOrO COCTaBa Mek(asHEX CIIOeB MYNLCHIL, B KOTOPHIX
KOHICHTPHPYIOTCS SMYJIBraTOPE], HMEET BAKHOE HAYTHO-IPAKTHIECKOE 3HAYCHUE VI Pa3paboTku
gedpTAHBIX MECTOPOKIECHHI.
B xagectBe 06neKTa uccneioBanna 6sula BEIOpaHA BEICOKOBM3KAs, PEONIOTHYECKH CIOKHASA
gedyTs MyPaIXaHIMHCKOTO MECTOPOX/ACHAA HAXOAMIIErocs Ha 03/ HeH CTaHH pa3paboTKH.

Cild 15 Ne 4

Q, r/t/%

0 200 400 Cso:}
| 06e3 V3 oc V3 aal

Puc. 1 3aBucumocts napametpa yziemsH0# 29 heKTHBHOCTH POLecca AEIMYITECAITHM OT PacXoaa
pearenTa

Ipn feaMynBCaIy HCMOMB30BANH HCKYCCTBEHHO YBENHIEHHYI0 06BoiHeHERYI0 HedTs, Ha
CEKIHOHHO} BHOpOMeNIaKe IPH OfHHAKOBEIX AMIUMTYAHO-JACTOTHEIX XApaKTEPHCTHKAX OBUIHM
NPHTOTOBJICHE! 9MYJILCHOHHEIE NMPOOBI ¢ PasMMYHEIM BOAOCOAEpXaHHeM. MakcHManpHas 032
HaCRULEHHS BOAOHE(DTAHOM IMynbcuu cocrasmwia 80%, MEHMMANbEHAS BOJOHACHIMIEHHOCTh CO-
crasuna 22%. Hgoﬁm RO3MPOBANHCH PasIHIHLEIMM pacxofamu pearedra or 200 go 600 r/t, mpx
remueparype 60°C. Pe3ynbsraTsl HCCIEIOBaHMIT OCTATOYHOIO COACPYKAHMS BOABI OT BOJOHACKIICH-
HOCTH NP PA3NHIHBIX pacXo/lax pearcHTa NpuBeAeHsl B Tabmume 2.

Tabnnna 2
Pacxona pea- - BopoHackImeHHoCcTs, %
renTa Jlu- 22 30 40 50 60 70 80
comnraf-t:~444, OCTAaTOTHOE COZepKanne BOALL,%
200 18 16 15.5 14 10 8 6
300 10 7 5.5 5 2.7 2.4 1.2
400 9 6.5 52 | 48 2 1.6 0.4
500 8 6 S 4.5 1.5 1.2 0.1
600 7 | 55 4 4 1.2 0.6 0.1

Kak BuaHO M3 TaOMHme! 2, peanusamus mpoumecca AeIMyNCANHH He(TH NPH HaYATBHOM
Conepxanmy Bofs! 22%, He [0 0XHAAEMOro Pe3yNbTaTa, T.€. IIPH HCIONB30BAHMA MAKCHMAb-
H0ro pacxoma pearenta (600r/T) ocTaTouHOE CONEPXKAHWE BOAK COCTABHIO 7%. AHAIOrHYHEIE
Pe3yneTarer Gt nomygens: npu 30,40,50% BoXOCONEPKAHHAX, II€ OCTATOYHOE conepxaHue Bo-
AE cocTaBmio BEime 4%, 9TO HE OTBEYACT OCHOBHEIM TPeGOBAHHAM KAYECTBEHHOM IIOATOTOBKA
Hegru. ITpu aToM TpeGyeTcs IONONHHTENBHBIA PACKXOM PEAreHTOB, UTO SABIACTCA SKOHOMHIECKH
Henenecoo6pasnemM.

Y TonbKo NMpH NOBHINEHHOM COEPXAHHH IpPOIEHTa BOJOHACHIIEHHOCTH 70% M BhIIe,
Toke mpr  pacxone pearenta 600 I/T, OCTAaTOMHOE CONCPIKAHHE BOAHL HE NPEBHINACT OTHOTO
TPoleHTa, YTO MOATBEPXMIACT NOCTHXEHHE HYKHOMN CTENeHH 06€3B0KHBAHMS He)TH. 3TO rOBOpHT
%6 yexopernuu nporecca BEUIETICHHA BOIBI M3 OMYJIBCHH H  YMEHBIIEHHH PacXOJHOro Cojep-
*aHuy pearenra-neaMyIBraTopa. W
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Taxum OGPBBOM, TNPOBEACHHBIMH HCCIICNOBAHHAMH IT0Ka3aHa MPHHIHIIHAIbHATL

BO3MOX-
HOCTS 3HATHTEIEHOTO NOBLINICHHS 3 (QEKTHBHOCTH NPOIECCa IEIMYIIBCALMH Pa3IMIHOTO TiIg o

CTEM NpeJeNbHEIX 3HAYCHUH, U B TOM YHCIIE, YMEHBIIEHUS PACXOJa AeIMY/braTopa MyTeM lelnery
NPABJICHHOIO NOBEINCHHA BOAOHACKINICHHOCTH He()TH MpH €€ MOJrOTOBKE. ;
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DEEMULQATORUN TOTBIQI ILO NEFTIN HAZIRLANMASININ
voziYYoTi VO PRESPEKTIVLORI
A.N. Gurbanov, E.X. Isgandarov, E.F. Soltanov

A}

Maqalada reaktiv-deemulqator tatbiq etmakla Azarbaycanda neftin hazirlanmasinin vaziyysf
12hlil edilib, habels karbohidrogenlarin madanda hazirlamasi prosesi, yeni takmillagdirilmig ilsulla

tatbiq olunub.

Maqalads reagentiviorin fiziki  sahalarin  xiisusiyyatinin miimkiinlityii stimullagdirimas
gostarmigdir. Reagentlarin xiisusiyyatlarinin stimullagdirilmas: imkan verdi ki, deemulsasiya prose
sina az effektiv, eyni zamanda uguz va ekoloji cohatdon tomiz reagentlaridon va bununla bel
defisiti kompensasiya etmak baha iiciiz basa galon reagentiviordon-deemulgatorladan istifads etmét

olar.

Tocrilbadon gérunur ki, prinsipca imkan var ki, su va neft sisteminin deemulsasiya prosesinii
effektliyini artirmaq, yani deemulqatorun sarfini azalmagla hazirlanan neftin su il doymasmi 500

daracaya qadar miiayyan etmak olar.

OF THE CONDITION AND PREPARATION PROSPECT
OILS WITH APPLICATION DEMULSIFIERS
A.N.Gurbanov, EX. Iskenderov, E.F. Soltanov

In article the analysis of a condition of preparation oils Azerbaijan with application of rea-
gents-demulsifies, and also new methods of improvement in the course of trade preparation of hy-
drocarbons is carried out.

In article possibility of stimulation of properties of reagents is shown by physical fields. Pos-
sibility of stimulation of properties of reagents with physical fields has allowed involving also in
process demulsifications ineffective and at the same time cheap and ecologically comprehensible
reagents and by that to compensate deficiency in expensive reagents - emulsion breakers.
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& 3 CCJIEJNOBAHNE THPOJIOTHMYECKAX XAPAKTEPUCTHK PEK CEBEPO-
4OCTOUHOI'O CKJIOHA FOJIBIIOTO KABKA3A CTATHCTHYECKHMI METO-

JAMH
I.®. ®atnaes, 5.M. Aznzon*

HanuonansHoe AspokocMudeckoe AreBTcTBo, MHCTATYT JKONOTHHA
HaupoHansHas Akaziemus ABHalmn*

e

B cmiy reorpaduueckoro mojioxenus AsepbaijpkaHCKOH PecrryO/IMKH MCKIIOYHTEIBHO
aXHO 3HAYCHHE BOIRI /UL HapOJHOTO xXoasiicTBa. B To BpeMsd, KOrja KH3HB IOCTABHIA a::.n;g
{10JHOTO ¥ PAIMOHAIBHOTO HCIOMb30BARNSA BOJHELX PECYPCOB B HHTEpECaX namucmner::ﬁ p .
seMyIeTicHAs, OGBOIHEHNS 3aCYUIMBEIX TEPPUTOPHH H APYTHX OTPAcIeH CENBCKOro xga cnixia, 30_
jiocHA0KEHHS HACETICHHA, BHIPabOTKH IEKTPHIECKOH IHEPIHH, oﬁecncqem?t norpebHOCTEH 1P
\EIIUIEHHOCTH, Pa3BHTHA PEIGOIOBCTBA [L.2l. - ) e

IIpy OpraHM3ANuH KOMIUICKCHOTO ¥ PAIOHATLHOrO MCIOMBE30BAHHA BO/HEIX pecypcos, a
1aioke TIPH OTIPEAENEHHH THAPOMETEOPOIOrHIECKHX XapakTePHCTHK Kak CITyqaHHbIX BENUYHH HC-
[IOME3YIOTCA MATEMATHIECKas CTATHCTHKA H METO/(EI TEOPHH BEPOATHOCTH.

Jlng ycoBepIIEHCTBOBAHHA CYIIECTBYIONHX H paspaboTkH HOBBIX METOJIOB pactera c‘rrtlma
peK BXKHO YCTAHOBHTE 33KOHOMEPHOCTH TPOCTPaHCTBECHHO-BPEMEHHOH H3MEHYHBOCTH CTOKA. prf
3TOM aHATH3UPYIOTCA CTATHCTHIECKAs CTPYKTYpa pANoB (cy9aliHOCTB, CTAHOHAPHOCTE, nny}i‘pn
pafHAs CBA3AHHOCTB), IMKIMIHOCTE W CHHXPOHHOCTE MHOTONICTHHX xone6anmit ctoka u ap. Taxk,
pacteT 06ECIIeYeHHEIX BEIIHH CTOKA OCHOBHIBACTCA Ha CTANHOHAPHOCTH napamMeTpoB aHAIATHHC-
cKHX (YHKIMI PACTpe/IeNCRs BEPOSATHOCTCH. Brifop MaTeMaTHIECKHX MOJCNCH JUA ONHCAHHSA
BEPOATHBIX KoMeOaHmii PETHOTO CTOKA ONpENeNieTCs B NEPBYIO O1CPelh XapakTepoM BHYTPHPAL-
1ol CBS3aHHOCTH. AHANM3 OUKINIHOCTH IO3BOMISET YCTAHOBHTH PCNPE3CHTATHBHBIM NECPHOA A
ONpe/ENICHAs HOPMBI CTOKA, Pe3y/bTaTsl HCCIICOBAHHH CHEXPOHHOCTH MOTYT OBITH UCOONB30BA-
HHl, HAOPHAMED, TIPH BHIOOPE PEK AHATIOrOB /Ui Y/UIMHCHHA ¥ BOCCTAHOBICHHSA PA/10B [3].

CTaTHCTHHECKHE METONBl B THIAPONOTHYECKHX HCCIENOBAHHAX HAXONAT NPHMEHEHWE IIPH
pelleHMH MHOIMX 3a/ia¥, TAK KaK 9acTo JTO SBJACTCA CJMHCTBEHHBIM IMYTCM KONMHECTBCHHOH
ONICHKH PasTMIHEIX CTOPOH THAPONOTHYECKUX SBIICHHK [4]. TIpumeneHne CTATUCTHIECKHX METO-
J0B B THIPOJIOTHYECKHX HCCIEHOBAHHUAX MMCEIOT HEKOTOPEIC ocobeHHOCTH, 00yCIOBJICHHEIE CIiC-
UHHIHOCTIO PACCMATPHBAEMBIX B THIPOIIOTHH ABICHHHA.

OpHa n3 0co6eHHOCTEH MPHMEHEHHS CTATHCTHIECKUX METO/IOB B FHAPONOTHH 3aKITI0YaeTCS
B TOM, 9TO psi/(sl HaG/oeHHyii 3 PEYHEIM CTOKOM B HEKOTOPEIX CITyJasX MOTYT OKa3aThCA HEOJHO-
POJHBIMA, KAK BO BPEMEHH, TaK H B MPOCTPAHCTBE. JTO 3HATHTE/IBHO YCIOXKHACT CTaTHCTHYECKOC
ONHCAHHEe COBOKYNHOCTEH IHAPONOrHYeCKHX BenuauH. JI0aTOMYy, NPexKAe HeM NPHCTYIHTE K CTas
THCTHYECKHM DAacteraM, 3a9acTyi0 BOIHHMKAeT HCOOXOINHMOCTS B TIIATCIEHOM orﬁope HCXO/THOH
THApONOrHEecKoi HE(QOPMALIMH C TOUKH 3peHHs ¢ (PH3HIECKOH 1 CTATHCTHICCKOH OHOPOHOCTH.
Heyger atoro o6croATenscTBa MOXKET NPHBECTH K HEMPaBAILHEIM BEIBOAAM.

Jlpyras oco6eBHOCTs NPUMEHEHHS CTATHCTHICCKMX METOJ0B B IHAPOJIOTHH cBs3aHa C
HaTHYMeM BHYTPHPAHON CBA32HHOCTH, KOTOpas HapylIaeT MPHHIAI CITy9aHHOCTH orbopa, B pe-
3yIbTaTe wero 06HeM HE3ABMCHMOI HE(BOPMALMH, 3aKTIOJAIONIHHCA B TOM HWIH HHOM IHIpOIOrd-
9eCKOM psifly, YMEHBIIAETCA H CIE0BATENEHO, HEYCTOHIHBOCTS BEIOOPOYHEIX OIIEHOK BO3PAcTaeT,
ONHOBpPEMEHHO M3MEHACTCA H CTPYKTypa IMAPOIOTHYECKHX PANOB. OcofeHHO Ba)XHOE 3HAYCHHC
3TH BOIPOCH! MMEIOT IpPH PEryIHPOBAHHH PEYHOTO CTOKA, TAK KAK XapakTep IPYIIHPOBOK MaJIo-
BOJHEIX H MHOTOBOZHBIX JIET BO MHOIOM ONpPE/E/IAETCA HATHIHCM BHYTPHPAIHOHN CBAIH. i

PsIel THAPOJIOTHIECKHX BETHYHH HE MPEICTABIAIOT coboif reHepaTbHEIX COBOKYITHOCTEH, a
ABJISIOTCH HEKOTOPHIMH CITyIaiHEIMH BEIOOPKAMH M3 HHX. Hoam?'{y HEIOCPEACTBEHHO CYAHTD IO
3THM psgaM 0 OPHHAIEKHOCTH MX K ONPE/IeNIeHHO reHepanbHOH COBOKYNHOCTH HEBOSMOXKHO. B
TCOPHH BEPOATHOCTEH C IOMOIIEIO KOTOPOH MOXXHO ONPE/EHTE OTHOPO/IHOCTE ni.xﬁopoqm 3Ha-
YeHuif TapaMeTpOB PacTpe/iesIeH s, B YaCTHOCTH, CPE/IHHX 3HAYCHHH H JHCTICPCHH Wi Hemocpes-
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CTBEHHO yCTaHOBHTH NPHHA/UIEXKHOCTH HECKONBKHX BEIGOPOK K OXHOM M TOi e reHepas oy -~
BOKYITHOCTH., | e
CratHcTieckuit aHAMH3 OHOPOAHOCTH PANOB HAGMONEHMI BKIIOYaeT CIeAyIONIHe
HOBHEIC STAITEI: (hopMYIHPOBKY 3HATHMOCTH, BRIGOP KpPHTHYECKOH obnacth, 6pakoBKy My
SHaHHE HyNCBOH rMIOTE3Bl. Tak KaK 3TH JTambl ABJAIOTCA, KaK MPABHIIO, HEOTHEMIEMO] 1
OGOro CTaTHCTHYECKOTO MCCIEI0BARMS OHOPOXHOCTH PAIOB HAaGIO/ICHNMH, OCTAHOBHMCS
Ha HuX. Ilpesxze Bcero, ycloBHMes, 9TO pe3ynbTaThl HaboneHmit Gynem cauTaTs ofHOpO
TOTZa, KOria OHM IPHHAJICHKAT K OJHON M TOH e reHepansHOH COBOKYIHOCTH. Ilpu 310M
Habmozienua GyneM CIMTATH HE3aBHCHMEIMH, Kak BHYTPH pANOB HabmozieHu#t (MHEIME cjo S
cobmozieHo ycnosue cryqaitHoOCTH 0160pa), Tak ¥ MEX/Ty HCCIEAYEMEIMH PAAMH Habmoxe
Dopmynupoexa Hynesoi u anomepnamuenvix 2unomes. CTaTHCTHIeCK aHamm3 O.IIHo;;o
HOCTH PsZOB HAGNIOACHMI HAYHHACTCA C NPEANONOKCHHS OTCYTCTBHS cymecrneﬂnoro'pas,mq:;
MEXIy NapaMeTpamyl CPaBHHBACMEIX PANOB (HyjeBas rumoresa). I'HIoTessl TIPOTHBONONO KA
HYJI€BOH, Ha3hIBAIOTCS ATBTCPHATHBHEIMH, :
Ecnu cpennne 3Havenns pacxoxa Boja B ABYX TYHKTaX Habimojenuit X; u X; TOrZia omy y
_ﬁ_yzxyr_ﬂ}menoﬁ THIIOTE30H B JAHHOM CIy4ae, a AIBTEPHATHBHBIMH THIIOTE3aMH MOTYT Ok
Xy F X2, WM X > X, WH X <X = - |

Buibop yposns snayumocmu. YpoBHEM 3HaTHMOCTH OyneM cumMTaTh TaKoe AOCTATOYHO Ma.
JIOC 3HAYCHHE BCPOATHOCTH, KOTOPOE B TOM WM HHOM KOHKPETHOM CIydac MOKET CIHTATHCA Xa-
PAKTEPH3YIOMUM NPAKTHYECKH HEBO3MOXHOE cobrrrne. OGHYHO 33 YPOBEHD 3HAYHMOCTH TIPHHE-
MaIOT BEPOATHOCTE 35,2 W 1%-Hyr0. B orgensHEIX CIIy4asiX YPOBEHB 3HAUYHMOCTH MOXET Onry
BEIOpan 0,1% u MeHee wm Gonee 5%. BriGop ypoBHA 3HAYHMOCTH IIPH TPOBEPKE OZTHOPOIHOCTH
THAPOJIOTMIECKIX PA/IOB CIICAYET Ha3HAYaTh, Co00pasysach ¢ TeMH MOCHCACTBHAMH, KOTOPEIE MOTyT
BOSHHKHYTE B pe3ybTaTe COBEpIICHHA OMH60K NepBoro wix BToporo poxa. Kpome Toro, TIPH 3TOM
BCCI/ia CIIEAYET MMETE B BUY IOTPEITHOCTH HCXOHBIX JaHHEIX. y

Bribop xpumuueckoti obnacmu oCymECTBIAETCH TAKIM 00pa3oM, 9TO6H BEpOATHOCTH m0-
TIa/lafus B HEe KOr/la FHIOTe3a BEPHa, B TOYHOCTH GhUIA PaBHA YPOBHIO 3HATUMOCTH. Bribop xpu-
THYECKHH 00/1aCTH IPH 3a/]aHHOM YPOBHE 3HAYMMOCTH HEOOXO0IAMO OCYIIECTBJIATH, HCXOMS M3 TeX
TH HHBIX (u3ngecKuX coobpaxkenuii B MpeIoNaraeMaIX pasyHHii B napamerpax Mx pacrhpene-
NeHHH. 3HAYHT, KPHTHIECKYIO 06MIacTh CleyeT BHIGHpATH TaKuM 06pasoM, 9To6EI BEpOATHOCT
TionafaHus B Hee KpHTEpHs ObUTa HanOObIIEH, KOr/ia CpaBe/yUTHEa IbTCPHATHBHAA THIIOTE34, T.C.
THIIOTE33, KOHKYPHpPYHOmAas ¢ HyneBoi ranoTe3oi. Ecimu sribopounoe 3uagenue KPHTEpHA 110Naja-
CT B KPHTHYECKYIO 00118CTh, TO Hy/eBas THIIOTE3a HEBEPHA, M ZI0JDKHA GEITH NPHHATA ATBTEPHATHB-
Has THIIOTe3a,

Ecnn onernts ogHOpoaHOCTS payios Habmoaenuit, BKITFOYAIONHX COOTBETCTBEHHO N, H Ty
YIICHOB. pr,unonarae'rcn, 9TO ITH PAAE! ABILIOTCA BHIOODKAMM H3 HOPMATBHO pacrpe/eIeHHO
TCHEPANLHON COBOKYNHOCTH. B TakoM cirydae 3a KpHTepHii POBEPKH OJHOPOIHOCTH CpE/IHHX 3H3-
YEHHH MOXHO IIPUHATE BEJIMYHHY (KPHTEPHH Z)

TIp.

y-x
Z= 1
ﬂ'@_m ( )

3 a2 o2
"(.V—f)“,}ﬁ"‘;f » @

TA€ Oy H 0y - CPEAHHE KBAAPATHIECKHE OTKIOHEHHS PACCMATPHBAEMBIX HCXOTHEIX pAzoB.
PaccmoTpenmsiit xpurepnit onenku ORHOPOAHOCTH CPENHMX 3HAYCHHH IenecoobpasHo HC
TIONB30BATh IIPH HATHIHH PANOB HaGMOAeHWH HCKMOYAIOMHEX AOCTATOYHO GOMBIIOE THCIO TIE
HOB, KOTIa MMEeTCA BO3MOXHOCTE OLPEAENATh CPEAHHE KBaJPAaTUMHEIC OTKIOHEHMS Ge3 3HAYH-
TeNbHOH ommbku. B ciydae, korza Ha omHOpoaHOCTS CPEIHHX 3HAY€HHH JOIDKHEI MpoBepATHCA
KOPOTKHE PAALI HAGMIOAEHMH, MOXHO HCIONE30BaTh KpHTepHii CThIONEHTA. Omuako mpu 3T0M
HEOGXOZHMO MMETS B BHJLY, UTO IIPHMEHEHHE ero IPaBOMEPHO TOJIBKO B TOM ClIy4ae, Korja paBHb

3J€Ch
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' a[paTHYHEIE OTKJIOHEHHS TIEHEPAIBHEIX COBOKYNHOCTeH PpacCMaTpHBAa€MBIX PAMIOB.

= a'y =0
Kpurepuii CTBIO/ICHTa 3aNMCEIBACTCSA B BUJIS

- y-% Jnxny(nz+ny-2) 3)
’nxd§+ny o}

Nxtny

JroT KPHTEpH MOAIuHAETCH pacmpenenenuio CTBIOZCHTa ¢ THCIOM creneneii cBoGOIE,
paBHBIM k=n,+ ny“— 2.

Il IACIEHHO} OIICHKH PENPE3CHTATHBHOCTH PAJa CPETHErOJ0BOTO Packo/a BOJEI IPHMe-
ggeTCsl KPUTEPHIl CPEJIHCKBAIPATHIHOTO OTKIOHCHHA. Kpnrepuit CPENHEKBAPaTHIHOrO OTKJIOHE-
;i KONeONETCA UL HOPM MHOTOJIETHErO FO/(0BOTO CTOKA B 30HAX C MCPEHHOH BIAKHOCTHIO B
mpenenax 5%, a JUIA 30H € Manoif BIAKHOCTBIO B MPEfienax 10%. Jtot kpHTepHi xonebnerca B
npeAenax 15% s CpeaHEKBAAPATHIHOTO OTKIOHEHHA KO3 HIHeHTa BapHaIMH CPEAHET0ZI0BOrO
pacxofia Boza [5]. Jinuna psgoB CpeHEroI0BOTO Pacxoja BOA! PeK, POTEKAIONINX Ha HeCuexye-
\(IX TEPPHTOPHAX, OTIAYAIOTCH APYT OT Apyra. B mynkTe Kycapuaii-Kysyn (76 neraue nabmoze-
i) THAPOJIOTHIECKHMIT PAX MMeeT HanbOMBIIyIOo UIMHY, 8 HAMMEHBIIAK JUIMHA OTMETICHA B IIYHKTE
Arqaii-JPxex (29 nerame Habmonenms). s GonbIMHCTBA PEK (Camyp-Ycyxuait, 'yasmaaii-
Kioman, Beneneuait-TerreanTs:) AMHa pAfoB Habmoxenuit npessumaet 40 Jer.

OleHKa OHOPOAHOCTH HAPONOTHIECKOro PsAja OCYMECTBIACTCA ¢ HOMOIIBIO FeHETHHC-
CKOrO aHAIH3a YCIOBHI (HOpPMHPOBaHHA XaPAaKTEPHCTHK CTOKA H CTATHCTHICCKHMH MCTONAMH. B
OTIHYMA OT APYTHX CTATHCTHYECKHX PANOB, JMEMEHTHl IHAPONOrHIECKOro PAja HE SABJIAIOTCH Ire-
HEpATEHOH COBOKYNHOCTBIO, 3 NPE/ICTABIIOT Pa3HEIe COBOKYIHOCTH. OnHOpOIHOCTE WIH HEOJHO-
POJHOCTH THAPONOrMYECKOro psaaa GopMmpyercs IOA BO3ACHCTBHEM NPHPOAHO-XO3THCTBCHHOH
[ESTENBHOCTH, D10 OOBACHAETCA YMCHBIICHHEM CPCIHETOZOBOIO pacxoja H IOBEINCHHA BOAO-
NONMB30BaHHA PECYPCOB PEK B PE3yIETATE aHTPONOTECHHEIX (akTopoB.

Jlna GoNbIIMECTBA PEK, THAPOIOTHYECKHH PsJ CPEJHErO0BOr0 Pacxoia BOABI ABJIACTCHA
ReonHOpOHEIM. T103TOMY HCCNIE{OBaHHME OJHOPOIHOCTH PSAJIOB CPEHErOI0BOTr0 pacxo/ia BOJEI
PeK ceBepo-BOCTOUHEIX cKiIoHOB Bomsmroro Kaskasa nproGperaer BaKHOE 3HAYCHHE M NPHBC/CHO
B Tabmne 1.

Tabmua 1. PesymsraThl npoBepky (Ha neproj ¢ Hagana Habmopneruit no 2010 rox) ogHopoAHOCTH

PAZOB CPEAHErOOBOrO PACX0/Ia BOMIEI PH PA3NMHYIHBIX YPOBCHD 3HATAMOCTH U PeK CCBCPO-
BOCTOYHEIX cKi0oHOB Bomsmoro Kaskaza

CTBIONEeHT Duinep

» . TR UYHRE 5% | 10% | 5% | 10%
1 Camyp-Ycyx4dai - - + +
2 Kycapuaii-Ky3yn - - + +

3 T'yasnmgaii-I'’ph3 - - + o
4 Aruaii-Jlxex = + . -

5 I'apagaii-Piok - - - -

6 Jhxaragykgai-PycTos + + + *
7 Bensenegaii-TeHreanTsl + i - =

8 Xapmupopuai-XanraH - - - -

“+” — OQHOPOTHOCTE “.” — HEOXHOPOAHOCTE

OZHOPOAHOCT: THAPOIOTHIECKOrO PA/a JACTO OUEHHBACTCH IO CPENHCH BEMMTHHE H JHC-
Tepcuy. C sToM LenbI0 NpoBeJeHa OlEHKAa BCEX PSANOB IO NMapaMeTpPHIECKHM KPUTEPHAM Crsi0-
Aerta w drmepa. OXHOPOAHOCTH ONPEACNCHA 110 CPEHCH BEIHIHHE M AHCIEPCHH NPH YPOBHAX
3HagmmocTH 5% # 10%. YCTaHOBIEHO, 9TO TONBKO I pexH JDxaragykdai-PycToB u cpeqHais Be-
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THMHHA U JUCTICPCHA ONHOPORHEI (pH 5% 1 10% ypoBHAX 3HaUMMOCTH). A nByxX pex, a ;me%\
I'apauaii-Prok n Xapmunopuaii-Xanran CPeaHss BEMHIMHA H JUPNIEPCHA HEOAHOPOIHEL e
IlpoBesien anaMH3 OAHOPOAHOCTH CPeHNX 3HAYEHHMIT 1 AHUCIICPCHH, IPH 3TOM Cop
HEl PA/IEI HAOMIONIeAHIT M YCTAHOBIIEHO HAYANO BO3EHCTBHS AHTPONIOr¢HHEIX (haKTopos uy | ®
POZAHOCTE PANOB CPEAHErOJOBEIX PacX0oA0B BOAEL. CpefHHe MHOTONETHHE PacXofIsl BOJEL, KO3 hg.

IIHCHTEI BApHANMH M 8CHMMETPHH ABJILIOTCS OCHOBHEIMH NapaMeTpaMu pacnpe/ieienus cpepy
AOBEIX pacxo/oB. McioNns3ys faHHkle HaGMIONEHMH, GRUIH BEIYHCIEHE! CTATHCTHIECKHE Napayenry,
PANIOB CPEIHErOIOBEIX PACXO/IOB BOAKI U1t K&XKAOH pexy (1ab.2).

Tabnmuna 2. Cratactraueckue TIapaMeTpEI Psjia CPE/THErOAOBOTO PACX0O/a BOEI PeK CeBepo-
BOCTOUHBIX CKI0HOB Bombimoro Kaskasa (c Havana Ha6moaermit mo 2010 ron)

———

Ne Pexa-mysKT e | e ] 6 | 6 fok
1 Camyp-Yeyxuait 58 65,0 025 | 0,84 | 340
2 Kycapuaii-Kysyn 76 4,60 022 | 1,92 | 7,70 |
3 Typsraaii-Tspes 47 8,24 045 | 1,77 | 4,00
4 Aruaii-JTxex 29 2,24 037 | 1,85 | 5,00

5 I"apauaii-Prox 45 2,78 0,46 | 2,02 4,40

6 Jbxaragykaaii-Pycros 50 0,86 0,57 | 2,40 | 4,20

7 Bemseneyaii-Tenreants 68 4,04 0,32 1,27 4,00

8 XapMupopuaii-Xanrag 46 0,41 0,60 | 2,58 4,30

9 Tynamaait- Kiomaan - n 7,03 027 | 146 | 52

- C menbio m3yserus dusukxo-reorpaduaeckux 3aKOHOMEPHOCTEH pacnpejenenuii 3HaqeHus
K03($pHIMeHTa BapHAIMH TOOBOTO CTOKA H3yHeHa 3aBHCHMOCTE OT IUIOmAmH BogocGopa ¥ mo-
cTpoeH rpaduk (puc.1).

G,

084 2. C, = -0,0004F + 0,5437
R? = 0,3852

on4 &

02 - e W
0.l A | F, km?

r

0 100 200 300 400 500 600

Prc.1. 3aBrcumocTs Mexny mwiomamsio BozocGopa 1 ko3 drHeHTOM BapHaIIH roKOBOrO CTOKA peK
CEeBEPO-BOCTOYHOIO CKiIoHa Bomsmoro Kaskasa

IIponsomum peskHe pexMMHBIC H Ka9eCTBEHHEIE H3MEHEHHS NOZ BO3JIEHCTBHEM aHTPOINO-
TeHHBIX (axTopoB GosIMHCTBA pek Ha HCCIIE/lyeMOH TeppuTOpyH. BEuT HCIO/ME30BaH rHAPONOTE-
E€CKH - aHANIOTHYHEL METOJ OIEHKH aHTPOIOTEHHHIX H3MEHEHHIi CTOKa PEK CeBepo-BOCTOYHEX
cxnonos Bomemoro Kaekasa. Ha ocroBe rugpomormaeckux (Mano ormryarommecs mo BricoTe H
IUIomany Bofoc6opa, HAHYME NAaHHBIX NMapajUIeTbHBIX Habmozennit Mo o6onm BozocGopom) H
APYTHX YH3UKO-reorpahHIeCKHX CXOACTB IPOH3BE/ICH BEIGOD aHATOTHYHEIX PEKA-IYHKTOB,
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I’ih]‘a PospecTaenckuit, A.M.Ye6orapes. CTaTHCTHYECKHE METOMEL B d:ﬂnponom : antropogen
Q'F Fatdayev, R.A. Ismayilov. Boyilk Qafqazin simal-sorq yamacinda gay aximinin
dg:yismasinin qiymotlondirilmasi. AMAKA Xabarlori.

P T s

7iK METODLARLA BOYUK QAFQAZIN SIMAL-SORQ YAMACI CAYLARININ

e HIDROLOJI XARAKTERISTIKALARININ TODQIQI
H.F. Fatdayey, B.M. Ozizov o

-

Parametrik Styudent va Figer meyarlarindan istifada etmaokls hidroloji swralarin bircinsliyi

iymatlondirilmis, statistik parametrlorin  tadgigat orazisi ilzra  paylanmasinin cografi

nunauygunluglar: tahlil edilmisdir. Orazi ¢aylarinin antropogen amillarin tasiri altinda rejim va
qa

lomiyyat dayismalari giymatlandirilmisdir.

CHARACTERISTICS OF
TATISTICAL METHODS OF HYDROLOGICAL
RESEARCHTHEBYRIS VERS IN THE GREATER CAUCASUS’S NORTHEAST SLOPE

: H.F. Fatdayev, B.M. Azizov

Using Student and Fisher criterions the evaluation of homoger;gig. ;ﬁn{g:r:;o}g::::;;;‘::i
-aphi i isti ters distri
jven, geographical regularity of the statistical parame ; : ’
zf:ab;:;' fé:nmanilyf:gp}tegime and quantitative changes of the territory rivers under the anthro

pogenous criteria influence have been estimated.

Raygi: dos.C.S.Mehdiyey
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Haummonamsnas Asnanumonnas Axanemus
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Paccmampusatomes  eonpocsi onpedenenus nodxodos x paspabomke obyuarougux cy.

cmem asuampenasicepos. Onpedenens 0CHOSHbIE Hanpaenenus u npobneme: ucnonssosanus io-
861X UHPOPMAYUOHHBIX MeXHONo2uil npU no020moeKu asuacneyuanucmos.

Kniouessie cnosa: nosvie ungpopmayuonnsie MexHono2uu, asuacneyuanucmel, asyaq-
mpenasicepel, obyyalowue cucnemss,

BBEJEHHE

ABHAIMOHEENA TpeHaxep (AT), sBrmomeiics MMHTATOPOM TOJIeTa, NpeAHA3HAYEH pug
Ha3eMHOH IOATOTOBKH IHJIOTOB. B HeMm MMHTHPYETCH JUHAMHMKA IoneTa H paboTa cp.
CTeM BosAymHoro cyana (BC) ¢ moMompio cnequansHbx MOJIE/ICH, Peanu30BaHHEIX B OPOrPaMy-
HOM 00ecriedeHIH BEIYHCITHTENEHOTO KOMIDIEKCa TpeHaxepa. IloAroToska ImaIOTOB Ha aBHanUog-
HOM TPCHAXCPE SBIACTCA OJHAM M3 BAXKHEHIIMX DIEMEHTOB 0becmedenus Gesonacuoit sxcmya-
Taury BC. OHa no3BolseT MURMMH3HDOBATS HETATHBHOE BITHSHME T. H. JeNI0BEYECKOro (haxropa,
TO €CTB MO3BOJIACT CBECTH K MHHMMYMY BO3MOXXHOCTE ONIMGOTHEX AckcTBHi 3xvmaxa BC. Crary-
CTHKa npoHcmectsui ¢ BC mokasksaet, 9To akTyansHOCTH TPEHAXEPHOH IOATOTOBKH HMeeT
YCTOHYHBYIO TEHACHIMIO K POCTY B CBA3M C TEM, 9TO 9€/I0BEYECKHH (haKTOp NposoIDKaeT ocTaBars-
Cs OCHOBHOH IPHYMHOM ABHAUHMOHHBIX IPOHCILIECTBHIL.,

BrICTpEIi pocT BEMHCHTENBHEX MOMEOCTe KOMIIBIOTEPOB O3BOJIAII IOBECTH COBPEMEE-
HEIC aBHAUHOHNEIE TPEHAKEPE! Z10 TAKOTO YPOBHS PAa3BHTHS, 9TO MOATOTOBKA IMJIOTOB HA TPeHa-
Xepax crama Gonee s¢dexTHBHOMN, YeM mMOAroTOBKA Ha peamsHoM BC. Taxas sddexrunrocts
ABHAIUOHHEIX TPCHAKEPOB 06YCIIOBNEHA HX BO3MOXKHOCTAMHU K 0BECTIEIEHHIO BEICOKOM HHTEHCHB-
HOCTH HOATOTOBKH. '

Haxomiennsni onsrr moxasssaer, aro eciu B PCATLHOM IIOJIETE SKHIIAX CYyJHA 3a9aCTYI0
BEIHYX/ICH Y/IC/IATE 3HAYHTENLHOE BPEMA BEITONHEHHIO O9eHE TPYAHBIX ONEpaIHii, HE CBA3AHHEIX
BBIIONHEHHEM KORKPETHBIX 3a/1a4 06yqeHNs, TO Ha TPeHAKepe CEMUATBHOE nporpamMmHoe obec-
TICYCHAC TO3BONIICT MIHOBEHHO MCHATEH YCIIOBHA IOJETa, noroxy, reorpadudeckoe MonoKEHHE,
OCTAHARIHBAT BRINONHEHHE 3a/lanns [y1s pasbopa u HOBTOpa H T. X. [1].

AHanu3 Bo3aMOXHOCTEH TPCHKEPOB MOKAIEIBACT, UTO Ha TPEHAXKEPE MOXKHO Ge3 orpaHmde-
HHH BHIIONHATE OTPabOTKY HEHCTBHIT B HEIITATHEIX CHTyauusX, HEKOTOPHIC M3 KOTOPEIX JH00
ONACHEI /U1 OTPaboTKY B peanbHOM moeTe, 1160 BOO6MIE HX 0TpaboTKa B peanrsHOM moeTe 34
npeniesa [2].

Kpome Toro, moaroroska munoros Ha 4BHATPEHAXXEpaX BBINO/HA C 3KOHOMHYECKOI TOIKH
3peHHA (HECMOTPA Ha BEICOKYIO CTOMMOCTE COBPEMEHHBIX TPCHAKEPOB, NPUOIHKAIOMHUXCS K CTO0-
HMocTH camoro BC). Ommaxo, mecMotps Ha To, uTo HE0OXOAUMOCTE TpeHaXepHOil MOATOTOBKA
obmenpusnanna, oHa Hecer TOTCHIHMANEHYIO ONACHOCT, CBA3AHHYIO ¢ BO3MOXHOCTBIO IIPHBHTHA
JIOHBIX HABEIKOB H3-332 HEAOCTATOYHOMH aeKBaTHOCTH Mopeneit BC.,

IIpuMepoM NpHBATHA N0XHOrO HABEIKA Ha TPeHaXEPe, NPUBE/IEro K aBHaKaTacTpode, 8-
JAeTCs Karactpoda American Airlines Flight 587. Kax moxasano paccrefioBaHue 3Toi KatacTpodH,
IHJIOTOB 3TOH aBMaKOMNaHWH o6ydamn Ha TPEHAKEPE arpeccHBHO paboraTh pymeM Hampasne-
HH1 IPH NIONIalaHiH B 30HY TYpOyJIeHTHOCTH, YTo B PeabHOM IONIeTe NPHBEIO K packadke caMo-
JIETa 1O PEICKAHAMIO C MOCHEAYIOMMUM OT/ENEHHEM BEPTHKATEHOIO onepesus ot ¢iosesswka. IIpa

9TOM n0K00HEIe AeHCTBAA Ha TPeHAKEpE He TIPHBOZIHITH K BRIXOJY CaMOJIeTa 3a NpeeNsl 3KCILTYA"
TAIHOHHEIX OrPaHHYCHHIL.
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/ﬁ;e_c're ¢ TeM, MpOBeNCHHEIH aHaIH3 JIMTePaTyPHBIX Hngomgmo;;,o:'rn 'r:;ucm]:lp:;B cﬂiﬂ:ﬂm
it 06/1aCTH MOKA3kIBAIOT, 9TO I HCKIIOYCHHA v
qumuc: pg::oﬁ IIPaKTHKE Ha MPOTAXKEHHH HECKONBKHX MOCIEHAX JECATHIECTHI 0TpaboTaHk!
ﬁ:::,me noapoOHEIe CTAHAAPTEI, pery:mpymuui; OPOIECCH CO3/aHHSA nogwil%;n;?fyowﬂmon-
o i OBaHHBIE IO Cam
THITAHHH axxepoB. Ceiigac TpeHaXXEpEI, CEPTHOHUIHD
£ xcuyH:p :;me,ép cranzapros (Level D o JAR-FSTD wmi Level VII no ICAO 9625), imetor
it ucoxcl;ro CTeneHb HMHTAIUH PEAIBHOrO MONeTa, 9T0 MO3BOJIAIOT BEITYCKATh MPaBhIX IHIIO-
uosaancpmemno Kypca TpEHAXEPHOH nepenoAroTosK: Ha HoBiA THI BC cpasy B kommepHe-
s i BC.
i 03HOi IporpaMMs! Ha
ric n?:;f:: Ermeog?'r;;zxﬂ BaH:a:oxe H?;COIHTJ’IB}!I{Hﬁ ONHIT IOKA3EIBAET, YTO COBPEMEHHEIC émna-
eHaXepbl HAXOJAT TAKKe NMPUMEHEHHE B HCCIIEOBATENBCKHX LEMX, HANPHMep, Ul OTPa0oTKH
L i OHHEIX OTPaHHYCHHH.
it KHITaXAa IIPH BEIXOJIE 3 MPe/IeIIEl SKCILTYaTaIH!
neﬂmglc:nenoaa};g B 061acTH BOGHHOH aBHAIMH IOKA3EIBACT, YTO ABHALMOHHEIC Tpfnamep;z
CTABISIOT 0COGYIO IIEHHOCTH, TAK KaK OHH IT03BOJIAIOT MPAKTHIECKH 6e3 OrpaHHHcHHH mmem -
"Eign peansHyI0 GoeByI0 06CTaHOBKY, KOTOPYIO OYCHB TPYAHO HMHTHPOBATH B Ml{pﬂ:e Bsnmc-
zone yuenwit [3]. Jing BOpManbHOro MPONEeCcca HOATOTOBKH IMHJIOTOB TpebyeTcs HATHIHE TP
xaxaeni TaI BC [4]. . .
e Ceroans B Azq[aﬁlanm“ aHe SKCIUTYaTHPYeTCH nopnmczallzls m;c(caxmpAgz%mzvlcd{]?S! (Eﬁuuzﬁ
i -111- Airbus A320-211-1xon), -214-6),
A319CJ-1xon), (Airbus A319-111-3kom), .( syl st s
-200CJ-1), (Airbus A340-500-2), (AirbusA340-6 -] 1 ¥ 4), g
fﬁ?%—%’!) (Boliné 757-200-4), (Boeing767-300ER-3), (Boeing767-300F-2), (Boeing 787-8-2),
' Ty-154-1)) [5,6]. .
(Tyuon?mTy a: m,n)I)[eLangmennoe OTMETHM, 9TO HECMOTpA He NIMPOKOE IMPHMEHEHHe TPeHaXe
pOB JUIS TIOATOTOBKH MAJIOTOB ANTOPHTMHYIECKOE obecredenne Tpenamer})on, cnnsaam:x m::en:;c::t;
crarogsoro rayboko. IToatoMy pemr
B e o TI0) OB C NMPUMEHEHHEM COBPEMEHHBIX
abotkn mporpammuoro obecnewenna (I10) asmaTpeHaxep p . .
sg:mon Ho;ixrpnmpopmannomm texunonoruit (HUT) sBnsercs akTyarbHOH mpobnemoi it

NMOArOTOBKH IMHJIOTOB.

3agaun ncooas3osanng HAT npn noAroToBKi aBHACHENNANNCTOB. N

IIpo6nemsr ucnons3oannss HAT npu nOAroTOBKH aBHACTICHHAMCTOB HOAPasyM p
MICHHE CIeAYIOMMX 3a/1aq: i 5

- aHAIM3 KOJUIEKTHBHOTO nponecca 06ydeHna ¢ MyIbTHATeHTHOH CHCTEMOH H oup;,gcne:u:
Tpe6oBaHMIt K MOCTABJACHHON MOJCTH IUIAHHPOBAHHA JBIKCHHA HHTEIUICKTYAIBHBIX - ar¢HTO
obygaronux cucremMax; .

. - pazpaboTka M:?TOII;OHOI‘H‘!BCKHK OCHOB HCIIO/Ib30BaHHA METOHOB nnauﬂponammﬁom:pﬁzm_

0byuenns B paspaboTke MOZENH ABHKCHHA HHTCIUIEKTYAIBHBIX arcHTOB H paspa
ATeHTHBIX MoJeNe B 00yJaromux cHCTEMaX; -

- pa3paboTKa HEYeTKONW MOJENH JBHXXCHHA HHTEIUICKTYalbHEIX arcHTOB Hi:el Ht;::;c;naeoa::oae
OPHEHTHPOBAHHOIO IMOAXO/3, pa3paboTKa ¥ aHAIH3 MOJENH IUTaHHPOBAHHS ,ualla:;}:!cn At 1A OCHoBe
MOJie/TH HHTE/UIEKTYaILHOTO areHTa X pa3paboTka METOAMKA IIOCTAHOBKH H H

H.

OCHOBe pa3paboTaHHBIX B aBHATPEHAKOPAX MOJENe

ﬁpafcrmca ucnons3osanns HAT npu nocTpoeHHH oﬁyqafonmx cHCTeM unamcnm::;z
NOKa3kIBaeT, 9TO MPH pelleHHe 3aj1ad, CBA3aHHAEIX C pa3paboTKoiH oﬁyqamrgezp n:)rg:eum, Ill:lppone-

Y{ pemeHHA NOCTaBICHHOH €MBEI.

BCero, HeoOXOMMMO ONPENENTUTs OCHOBHEIC 33/ vl
-‘IeHHI:Iﬁ aHamM3 IOKa3hBaeT, 9TO CYNIECTBYIOMHE B MHPE aBHAIHOHHEIC 'rpenamep;l a;xac:i :r:nma-
0XBaTa MMH BO3QYMIHEIX CHTYalMM MOXHO Pa3sficNHTh Ha 9ETHIPC IPYIIEI, KaK IO

e 1.
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= 2 wiH, Ha000POT, OTKA3aTECA OT BRINOMHEHHS HEKOTOPO# paboThl, MOTHBHPYH 3TO OTCYTCTBHEM
I'pynns ABHALMOHHEIE TPEHAKEPHI e OCTH, 38HATOCTBIO APYrO# 3aja4eit u T. 1. B TO Xe BpeMs, areHT MOXET BHIIONHATH

1 Full Mission Simulator (FMS-Tpenaxep muccus )

2 Full Flight Simulator (mosssi cumynsrop-FFS)

3 Flight Training Device (FTD JleTHo# NOAroTOBKE ycTpoiicTsa)
4 Flight Procedures Training Device (mpasuna TIPOH3BO/ICTBA IOIETOB TpeHAXEP-FPTL

qaxe ACHICTBHA Kak NOPOX/ICHHE, IOJABICHHE H 3aMCHA PYTHX arcHTOB, aKTUBH3ALHH (YHKIHH

_ax CBOWX, TAK H JIDYTHX arcHTOB), AKTHBH3AIMA CICHAPHA ACATENLHOCTH, 3alIOMUHAHHE TEKyIIe-
10 COCTOSHHS JPYTHX areHTOB H IIp. [7-9]

B pe3yibTaTe NPOBEACHHOrO aHATM3A HAMH ONPE/CICHH CIEAYIOIHE OCHOBHEIE IPHIHHEI
: OBEHHA arcHTHO - OPHEHTHPOBAHHOIO IIOAXO/A:
IIposenermsiit anamms npouecca moAroToRKy Ha TPEHAKOPAX MHIOTOB IPAXIAHCKO! - HeoOXOMMMOCTS NIPEO/IONICHHS I'PAHHI ONICPAHOHHEIX CPEJl;
IUHH TIOKA3KIBAET, YTO HAMGOMBIIEe JACTO HCIIONB3YIOTCE KoMIUTekc! FFS 1 TIPOLEYpE Mg - YCTpaHEHHE PasHOPOAHOCTH OOBEKTHEIX MOJeNeH, BR3BAHHKIX TeM, 9TO KIAcChl H 06beX-
xeput FPTD. o 181, IOCTPOCHHBIC B PA3IMIHBIX HHCTPYMEHTAILHEIX CPE/IaX, AMEIOT ONpe/eNEHHbIC OTIHIHA.
Ilpn  noctpoenmm obywatommx crcTem aBHATPEHAXEPOB  Npeanaraercs Cucrema AOII fomkHa BKTIOYATH ClieAyiomue 6a30BEe KOMIIOHEHTEI:
OPHCHTHpOBaHHKIH noaxox (AOIT), sisonmecs 9acTHEIM ClTydaeM 06BEKTHO-ODHEHTHDORS - OrPaHHYCHHEIA (OPMANLHEN A3BIK C COOTBETCTBYIOMAM CHHTAKCHCOM M CEMAHTHKOH JUIN
Hporpammuposanys (OOIN). (tabmuna 3). ' g ', QUECAHHA BHYTPEHHEr0 COCTOAHHSA areHTa, KOTOPOE OMNpe/eseTcs HECKONbKMMH IapaMeTpaMH
CpasruTensHEil anamus noxassmaer, o 3 OOIT BLITHCITHTENBHEI IPOIECC TOHM mma yOexK/ICHHIH, XKelaHn, HAMEPEHHH H 06134TeNLCTB; ”

AOCTaTOYHO MIMPOKO Kak CHCTeMa, cobpanHas u3 06BeKTOB, KOTOpEIe naaauoneﬁmym.i; - A3HIK MPOrPaMMHPOBAHHA 1A CHeNM(HKAIMA areHTOB, BKIIOYAIONIHN TPAMHTHBHEIC KO-
ApyroM Hepes coobmenus. AOII cnenmamusupyer ot TOHATHS, YCTAHABIMBAS Py wagyms Tama REQUEST 1 INFORM;
BAeMOoe NICHXHYECKUM COCTOSHHEM) 065eKTOB (Ha3EIBAEMBIX areHTaMH), COCTOAIIMX M3 KOMI - areHTHQHKaTOp, Mpeobpasyiommii HelTpalbHEe KOMIOHEHTH! B IIPOrPAMMHEpYEMEIE areH-
THL.

IIps 5TOM OCHOBHEIMH CBOHCTBAMH, KOTOPHIMH JIO/DKHEI 06)IaZIaTh ar€HTHI, CIUTAOTCA:

-aBTOHOMHOCTb - CIIOCOGHOCTH BBINONHATH JCHCTBHS CAMOCTOSTENSHO M T'OMOTEH-
HOCTB/TETEPOTeHHOCTS - CIOCOGHOCTE 00BEIHHATS OXHOPOHEIE HIIM PAa3HOPOAHEIE (QYHKIMH;

- HAJIHIHE (MHTEJUIEKTa) - COcOGHOCTH K 00y4eHMI0, KOPPEKIIMHA MOBE/ICHHS A Yaydmie-
HEA coOCTBeHHON 3(P(EKTHBHOCTH M aKTHBHOE IOBECHHE - NOCTOSHHEIM o6Men HHdopMmammeit

TO Pa3/HEIC OTPAHHYICHHS MOMENICHE! B [ICHXHYECKOE COCTOSHHE ATSHTA. BhITHCIICHHE COf
M3 HHQOPMHDOBAHHA AreHTOB, BITIONHEHHS HX TpeGoBaHmi W NpemIOXeHMi, NPHHEKMAL, O
HiAs, KOHKYPHPYA, H IOMOras APYT ApyrYy. gt

Tabmuna 3 (BHYTPH» ar€HTa ¥ MEXITy areHTOM | CpPE/IOi;

2 { 5O B . - KOMMYHHKaTHBHOCTH - 0OOMeH JaHHEIMH C BHEIHe# cpefoi, BOCHPHATHE CPE/s - HAH-
iy oo AOII 9He CTICHATBHEIX «CPE/ICTB) BOCIIPHUATHA CPEAB! (PYHKIMOHHPOBAHMS arc¢HTa B MOGHIBHOCTS - Tie-

PEMEIICHHE areHTa BHYTPH APYIHX NPOrPAMMHBIX ¥ QH3MYECKHX Cpej| W/HiIM KOMIIOHEHTOB.
OrmernM, 4uro pacnpenenémmsie obwsexTHeie apxurektypsl  (CORBA, DCOM,
1. | OcHosras equrvma | o6Bext arenT Java RMI, WEB-services), of/azas MHOTHMH NePEYHCICHHAIME CBOKCTBAMH, HMEIOT HeKoTopas
HefocTaTkH, Tak, BO NEPBEIX, OHM TPEOYIOT NEPEKOMITIIIAIAA NPOTPAMMHEIX KOJOB IIPH BHECCHAH
2. | Mapamerpss, ompe- ; E3MeHeHUH B OOBEKTH H HHTEp(EHCH], BO BTOPHIX, B HEX HEBO3MOXHO JMHAMHYECKAN aJaIITAIHA
. ; i yGexnenns, ofmarels TIOBEZICHHA MPOrPAMMHBIX OOBEKTOB B 3aBHCHMOCTH OT COCTOSHHHN M MOBEJCHAS CPE/IB], H B TPETH-

HHe OCHOBHOM emy- | MCOTPAHHIEHHO cTBa, ] HX B HCBO3MOXHO paboThl B ABHOM (OpMe C MOJE/IAMH 3HAHHIA.

HUIIH ciocobroCcTH, BRG0P .... C uemsio nnaEMpoBaHMA NBHXCHHA OOBEKTOB B 06ydalonpix CHCTEMax B JambHeHmeM

IPEACTOMT pemmMTs 34/1a9H aHAIW3a KO/UIEKTHBHOIO mponecca o0ydeHHs ¢ MyJITHATCHTHOH CH-
CTEMOH, a TaxKe ompe/ie/icHHe TPeGOBaHMM MOCTABIEHHON MOJENH IUIAHAPOBAHKS JIBIKCHHA MH-
TRUIEKTYANBHEIX areHToB B 00y4arommx cucremax. Kpome Toro, Heo6X0mMMO ONpeeHTs METO-
flonorageckue OCHOBHI HCIIONB30BAHMA METOJOB IUIAHMPOBAHHA Nponecca o6yuenus B paspaboTke

3. | Ilponecc  BEramce- HoCTymieHHe coobmenu#i | mocTymienue coobmenuii u Me-

o METOJILI OTBeTa TO/IH OTBeTa
MOZielH BIKCHMS MHTE/UIEKTYAIBHBIX areHToB. Uit paspaGoTKH HHTE/LIEKTYATBHEIX METOJOB H
4 E Monene#t B o6yqalomux cHcTemax Ha ocHoBe AOIT HeOGXOMMMO pemHTs 3a1a9H pa3spaboTKH, KaK
Bihas coolimbinl’ '] e uE(OpMUpOBaHWe,  mpocKGE, MHOrOarenTHBIX MOZENEH B O6YJAIONIHX CHCTEMAX, HEIETKON MOJIC/H JIBIKCHAL HHTCIUICKTYalb-
ol iy Ope/UIoxkenHe, obemanue, OTKa3 HRX arenToB Ha ocHoBe AOII H aHATH3a MO/IE/H TUIAHHPOBAHHA NBIDKSHHH HA OCHOBE MOJIENH HH-

' TeILIeKTyabHOTO areHTa.

: Taxum o6pasom, 3aKmo9aeM, 9TO I MPAKTHYECKOTO MPHMEHEHHS paspaboTaHHRIX MeTo-
5. | Orpanwyenns na _ OB 1 Mozexnei B aBHATPEHAXEPAX HEOOXOAMMO OIIPEAEIHTS OCHOBHEIC HANPARJICHUS IPHMEHCHNAS
METOJE! o ET' i Pa3spaGoraHHBIX MOZieNeli B CYIIECTBYIONMX aBHATPEHAKEPAX, PaspaboTaTh METOMKY IIOCTAHOBKH

" Iposenenns pa6or Ha OCHOBE paspalOTAHHBIX MOJeNeH B ABHATPEHOXKEPAX M OLEHHTH adpdex-
THBHOCTS paspabOTaHHEIX METO/IOB.

Hammune y arenra mexammsma nesneobpasosanns obec .
TNeYUBACT NPHHIMIHAIEHO HC

YPOBCHbL aBTOHOMHH. AreHT He OGS3ATENBHO BHEIIOIHSET PaCHOPKCHHA KaKoro-imubo Apy
areHTa WIM IONB30BATENS, OH NPOCTO 3aBHCHT OT YCIOBHH Cpe/hl, BKIIOYAs IENH M HaMel
Apyrux areHToB. B omimume ot o6BexTa, arenT Moxer IPHHATE Ha cebs onpejenenntie 064387
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o AYTOTPEHHHUHI' KAK METOJ BOPLBBI CO CTPECCOM
O.B. Annesa

Hanmonamenas Axanemus Asnammm

o B cmamse pacemampuearomes cmpeccoevle cumyayuu u cnocobvl npomusocmonHu

uM, a maKdice npednazaemcs Memod camopezynayuu, Kax cnocob Koppexyuu ceoezo ncuxoamo-

YUOHATBHOZ0 COCTHORHUA.

B GONBIIMHECTBE CTPaH 3anajia NeNPECCHBHOE COCTOAHME CUHTACTCS GOME3HEIO. B Amepnxe u
BearpHH CHHIPOM XPOHHYECKOH YCTaNOCTH OOBABIECH HANHOHAIBHOM npobnemoii, Ha ero u3ydwe-
gHe OTIYIICHO JIOCTaTOYHO cpexcts. Mcenenosanus Ha 3Ty TEMY HaYallHCh €IIe B KOHIIE BOCEMH-
fecATBIX TOZIOB IPOILTOro Beka. Heckoibko et ToMy Hasan yuénsie CLIIA OTKPBUIH BHPYC XPOHH-
geckoit cnaboctr. Ho atum oTkprrmuem aMEPHKAaHIIEI HAYEro He oﬁmcmqm, TaK Kak emé 10 mosB-
jeHHA 3TOr0 BHPYCa B OPraHH3Me 4eI0BeKa .yKe HabmomaroTes TaKHeCHMIITOMBI, KaK cnabocTs,
pasApKHTEILHOCTE, OMMEHHE “mecKa B rimasax”, GricTpas YTOMIIAEMOCTE, IPOOIEMEI CO CHOM.
YenoBCK HE TIOHAMACT, OTYETO OH HCHLITEIBACT HOCTOAHHOE HEAOBONBCTBO co60ll 1 OKpYyKaloIIH-
yH, TKEIYIO IEOPECCHIO WA MOIHOe 6e3pasiiane K XU3HH. Bpone u cam 3n0pos, 1 6rm3kue To-
e, XOpomas pabota, M HeT BHAHMBIX TIPHIHMH AJIA nepexuBanmii. OHAKO YenoBeK YyBCTBYeT, UTO
¢ HEM JaNeKo He BCE B mopsaxe. Ilpuumna — CTapElif, 3aNpATAHHELH rny6oKo B IOACO3HaHHE,
ctpecc. CHHZIPOM XpOHHYECKOH YCTANTOCTH — 3T0 PCaKIHs OpraHH3Ma Ha IOCTOAHHEIH CTPECCOBRIH
(0B, B KOTOPOM MEI JKHBEM.

Crpecc — 310 co3naHBEN MPHPOXOH MeXaHH3M AL TIOATOTOBKH K IPEOJONICHUIO arpeccHH
BHCIIHET0 MHpa WM a/lanTaliy K H3MECHHUBIIMMCA YCIOBHAM. DTO NCHXONOrHYECKHe 1 (asuono-
TMCCKHC NSMEHCHUA B OpraHH3Me, rOTOBAIIKE ero k 6opsbe, GercTy wm NIEPEeKHBAHHIO JEr0-TO
HoBOro. fIcHo, 4o cTpece npocto HeoGxomuM s (yHKOHORHpOBaHMA OpraEM3Ma U 6e3 Hero ge-
Tosedeckas KH3Hb 6xUTa GBI mompocTy HeBo3MoxHOM. Omacen He cTpecc cam no cebe, a “He BH-
KIIOYCHHEIH ™ CTpecc, T.e. AeiicTBHe, K KOTOpPOMY NOATOTaBIMBAI CTPECC, HE IIPOM30MLIO0, HO Heo6-
XOIMMOCTh B 3TOM NCHCTBHH HE OTHAIA, 4 YENOBEK MO KAKHM-THO0 NIPUYMHAM HE MOXET [03BO-
THT5 cebe ero copepmyTs, Hanpumep, Bociuranne He IIO3BOJIACT.

Iockomsky smMonuu 1 MemueTHEre HANP/UKCHHA COCTABILIOT EHHOE LEN0E U CBA3AHEI APYT C
APYTOM, MBI, paccnabias Te MBINIIE], KOTOpEIE 0BA3aTEBHO AIOJDKHEI HATIPATATECA MPH TOM 3MO-
WHH, XOTOpas 6BLIa CTEpXHEM HAmero cTpecca, “BRIKIIOUAEM” 3Ty MOIMIO, & 3HAYMT M Bech
Crpecc. Meron, mo3BosnsonmHit HayIHTECK TOTHOMY MEIICYHOMY paccnableHHIo U HCIoNb30Ba-
HHI0 3TOr0 COCTOAHMA YIS CAMOPETyIIAIHHA OpraHH3Ma H ICHXHKH, Ha3hIBAETCS ayTOICHHOH TPEHH-
POBKOH mmw ayroTpennsrom (AT). AYTOTPEHMHT TOMOT2ET CHPABIATECH CO MHOTHMH HEXKEa-
TCIBHBIMH SMOLHAMHY,

CHATHE MEIIEYHEIX 32XHMOB caMmo TI0 cebe TapMOHHM3HPYET SHEPreTHYECKHE IOTOKH B Opra-
HH3Me. YMeHue cHUMATS MEIIewHOE HanpsDKeHHe nomoraer “6e3 nmpobnem™ 3acKmaTh W OTABIXATH
32 o4ens koporkoe Bpems. Tlomoe pacciabieHue MBIIETHOM CHCTEME! BBOJUT Ye/IOBEKA B H3Me-
HeHHOE “pemakcamonHoe” coCTOSHME Co3HARNA. B 3TOM COCTOSHHH OPraHM3M YelI0BeKa 0coOeHHO
TpepacnonoxeH BEIIOMHATE TIPHKA3bl CO3HAHNA, & HAA NICHXHKA TOTOBA K BOCHPHATHIO BHYyIIE-
HHii. B penakcaunoHHOM COCTOAHMH YeNoBeK Coco6eH PYKOBOXHTE Jaxe TEMH MPOLECCAMHU B op-
TRHAX U TKAHAX, KOTOPSIMH OH B OGEITHOM COCTOAHHH IO CO3HATEIFHOMY XKEeJIaHHIO, TO €CTH HaMe-
PeRHO, pykoBOIMTE He MOXeT. Hanpnwmep, pyxosozuts pa6oroii cepana, HKEITYAKA HITH CIIPABIIATE-
®4 ¢ BererococymucToil mucToHMEl. C TIOMOIIBI0 BHYIIEHHA OH MOXXET KOPPEKTHPOBATE CBOE MO~
Wonamsnoe cocrommue. :

Kaxnas nama muicns 6yxsamsro TBOPHT Hame 6ynymee. Mer camu cosaeM Ty wim HHYIO
HenpusTHYI0 cHTyaimIo, a moToM HIEM BUHOBHEIX CBOHX 00MA 1 Heyaaw. JInms 1o6uBmmcs rap-
MOHHY B cocTBERHOM CO3HaHHH, MEI MOXEM JOOHTECA rapMOHHH B PeaTbHOM SXKH3HH. To, Bo 4TO
iy BEDHM, CTAHOBHTCA HAmIEH PeATEHOCTEI0. CymecTBYIOT MHJUTHOHEL BO3MOKHOCTE BEIOOpA TO-
10, kak rymats. Ecmm BRI IPEANOINTACTE NyMaTh, 9TO NOYTH BCETAa OJMHOKH H YTO BAC HHKTO HE
Tobur, To Tak 1 6yner. Onmako eciu B YBEPCHEI, 9TO B3I B MHPE CYINECTBYET M06OBD, BEI Ca-
MH IIoGuTe H JHO6UMEL, TO, B KOHII® KOHIOB, BBl HCMEITaeTe 3TO YyBCTBO. IIpH H3yueHHH pasmid-
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HBIX CIIOXKHBIX ¥ Ge3BBIXOMHBEIX CHTYAlHif, MOXHO HabMIofaTh, 4TO GEe3BRIXOMHOCTS BCEraa Haq;;.

HAETCA ¢ caMoro cebs. YenoBex, HACTPOCHHEIR HA CBOH YCTOSBIUMECH CTAHAAPTHI, HE MOXer
NPHHUMATh HHAKOMEICIHSA, H B pe3yJsTaTe NoABIAeTcs cTpecc-koHGmHKT. YTo6E! ero Paspenyy,
HEII0BEK JIO/DKEH MO0 NEPECTPOHTECA CaM, TGO HIMEHHTE CHTyaluio BOKpyr ceba. Jlis Torg .
OB mepecTpauBaThCs caMoMy He0GXOZHMO IOMHMO BCErO MPodero o6aiats Bepoii. Hyxmo p o
BT CHIEHYIO, Eroﬁxym, OPHEHTHPOBAHHYIO BEpy, 9TOOHI HE 3amyTaThCA H HE CTATh ;Kep-r;:;
‘TiceBfoyqHTeNel KH3HK". JenaTensHO ofIeHHe ¢ AYXOBHO MPOABHMHYTHIMM JIONEMA. B Hamej;
HHUIHU CHCTHCBHO MOTYT NPOHCXOAUTE Pa3IMTHEIC HENPUATHEIC CHTYAlMH 1 HET HEO0X0MuMocry,
OTBEYaTh Ha 3110CTh — 3JI0CTBIO0, MOXXHO 3710 Beeraa o0paTHTs B 106po.

Tpu cniocoba oTBeta Ha gbl0-THG0 “aTaky”:

1. Aramn3 coGcTBEHHOrO NMOBEJIEHHSA; aHATH3 CBOMX MOTHBOB H NeHCTBHH, 9TO6EI Haiiy
NPHYHHY IIPOOIEMEL.

2. He BiaBarses B NONEMHUKY, T.K. HUKOMY He HPaBHTCA OCO3HABaTh CBOE Geccrmnue, TI03ToMy
arpeccCHBHO HACTPOCHHEIC JIOJH, YBHJCB OTCYTCTBHE 3()deKTa, MOTYT MOTYBCTBOBATH HEyMecr.
HOCTB CBOEr'0 HETATHBHOTO TIOBEIECHHS.

3. Cnokojinsiii 1 106poKeNaTENBHEL OTBET, 663 PEaKIMu Ha arpeccHIO, ULt OpeRyIpexye-
HMA BO3MOXXHOTO Bpe/ia; cBoeoGpasHas MOAENs MOBEAEHNA, JeMOHCTPUPYIOIAs abTePHATHBHE
IOAXO0/] K BO3HHUKIIEH mpobneme. _

ITonpoGy#iTe BOCHPHHEMATE ¢ MO3WTHBHOM TOYKH 3peHHs (JydmIe ¢ IOMOPOM) Te CHTYaruu,
KOTOpEI€ BEI3LIBAIOT Y Bac GecmokoiicTo. MHOrAa MocTaTouHO B3MIsAHYTE Ha ceba (B ocobeHHocTH
Ha TO, 9TO IIPOMCXOMHT B BAIIeM pa3yMe) Kak ORI co CTOpPOHEI, Il1a3aMi 06BeKTHBHOTO Habmiosare-
T ¥ MOXHO C H3yMJICHHEM YBHJICTh, HACKONBKO abCcyp/Ha Bama peaknus Ha Ty WM MHYIO CHTYa-
IHIO.

Crpecc MOXHO paccMaTpuBaTh Kak CIIC/ICTBHE, a HE NEPBONPHIMHY, TaKOE COCTOSHHE Opra-
HH3Ma, KOTOPOE BO3HHKACT B Pe3YNbTaTe Harpy3ok, OH3KHX K Ipefely CONMPOTHBIAEMOCTH, WIH
MPEBBIIIAIONHMX ITOT mpefen. JInbo kak cyGreKTHBHEI (aKTop, CBA3aHHEL ¢ KOHKPETHEIM IICHXO0-
JIOrHYECKHM H 3MOIHOHANBHEIM cocTosHueM [1,3,5].

OxasgiBaeTcs, TpaBMUpYIOIHE COGBITHA MOTYT NPHOIH3UTE MPHCTYN GHIONAPHON Aempec-
CHH U YBEJIHYHBAIOT €ro NIATeNbHOCTS. IlocTTpaBMaTHeCK it CTPECe - Cephe3H0e H BEIBOIAIIIEE H3
CTPOsl IICHXHKY COCTOSHHE, KOTOPOE HAabMOAAeTCs y CYMIECTBEHHON YacTH HACENCHMSA B PasHOe
Bpems xH3HH [3,11]. Bo3Hukaromas nocie NOCTTPaBMATHYECKOTO CTpecca GUITONApHAs AETpecchs
XapakTeprsyercs 60/iee Cephe3HEIMH CHMITOMAMH, TIPH 3TOM CYMIECTBEHHO BO3DACTAET JUTHTCIS-
HOCTH npHeTyna. CBA3aHHEIE C TPABMOH HaBA3UMBEIC BOCHOMHMHAHHMA M KONIMApH! BEI3BIBAIOT PE3-
KHE H3MCHEHUS HaCTPOCHHS.

B Hame Hecnoko#HOE BpeMs 09€HB BaXXHO 00Ia[aTh OTMEHHEIM ICHXHIECKHAM PaBHOBECHEM.
HacTo Ml cpeIBacMCS, TIOTOM JIONTO coxaneeM 06 3ToM. OfHAKO, KaK MOAaBIAIONEE KOJIHYIECTBO
KayecTB, cnocobHOCTE ORITH XJIAIHOKPOBHEIM, B JIFOOOH . CHTYaIluH, MOXHO pasButs. Haywdmrech
YIIpaBJIATE CBOMM BHYTPCHHHM COCTOSHHEM, H MHOTHE HEPa3peIHMEIE 3a[jaqy OKXyTca 1o Iuie-
qy.

B Tene genoBeka ecte onpenenéHHbe MecTa (T.H. LEHTPH) CKOIVICHHA SHEPIHM: CIHHHOA
MO3r, COIHETHOE CIUIeTeHHe. Eciu u3MeHeHHe 3TOH 3HEPrHH €CTh HE 9TO HHOe, KaK BOCIIPHATHE
HH(OpMAIHK Ha TOJCO3HATENEHOM YPOBHE, TO Yy HAc MHOI/A BOSHHKAIOT HEOOBACHAMEIE TyBCTBA
Uenosex Bpems OT BPEMCHH IONB3YETCA 3THMH IIEHTPAMH, HHOTZA, HEOCO3HAHHO, DTH LEHTPH:
HECOMHEHHO, MOXHO y cebs passuts. Ilo Mepe pa3sBHTHS, BH CTAHETe 3ePKANBHO OTPAKATH BCK
IPUXOAAMYIO K BaM HH(OpManuio, 6ecCTPacTHO aHANTM3KPOBATE M OTOPABIATE COOTBETCTBYIONIHE
TIIOTOKH MO BHIOpaHHEIM HampaB/leHHAM. Kak HH IIOKaXeTcs CTPaHHEIM, HO OKPYXAromuil MHP MH
no3naém TenoM. Jenosedeckoe Teno - pesiome Beenennoit. Eciu Br1 XoTHTE yBHAETE MAp H 10
3HAaTh HCTHHY, BHl IOJDKHEI JOOHTBCA TaKOTO COCTOAHHA, KOTAa Beé Bame Teno Gyaer mogobHO 0T
IOIHPOBAHHOMY 3epkaily. Bam B30p M MEICIE CKONB3HT NOBCIOAY, HO HHTC M HH HA 9éM HE 33
AepxuBaeTca. KeraTH, 370 0CHOBHON MpUHIMN (HIOCO(PHH BOCTOYHEIX euHOGOpCTB. JlomycTaM:
9TO Bac OBITAIOTCA COMTH ¢ TONKY, BRBecTH M3 ceba. Bee yOmiicTBeHHEIe W CHOrcmmbare BHEE
(haKTEI, BELIBHHYTHIE MPOTHB Bac He HOJDKHEI PACCTPAHBATH M OTBJIEKATH Ballle CO3HAHMe, nabBl H
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415 POTHBHHKY HABA3aTh CBOH MICH H nobursca coero. IIIkona 3KCTPOCEHCOPHKHA YTBEPIK/IAET,
470 METOIOM CaMOBHYIICHHNS JIOCTHTACTCS BOSMOXKHOCTE OT/ACIHTE CO3HAHHE OT (u3HIECKOro TENa

apJIATH MM BHE ero mpejienos [2].
~ Ilpupoja co3JaNa 9eNOBEKa, KaK CaMOperympyiomyiocs cucreMy. OIHAKO OYEHB HacTo
(30UM HETDABRIBHEIM TOBECHHEM MBI MEIIAeM OPraHH3MY, IOCTOAHHO IOABEPracM cebs mepe-
rpy3KaM (pu3UgECKUM H ICHXHIECKHM. DTOMY CIOCOOCTBYET ¥ COBPEMEHHEIH PATM HAIICH XKH3HH.
AyTOTPEHHHT - 3TO CaMOTPEHMPOBKA. AyToreHHas TPEeHUPOBKA ABJIACTCA OXHHM M3 METOZOB IICH-
qmaeckoif camoperynauun. AT NPHBICKACT BO3MOXHOCTEIO PEryHpOBATh CBOE SMOIHOHATEHOE
joBeficHHE. 3TO OfHa M3 CHCTEM CaMOBHYINEHHS, HO3BOJIIONMAs MIOCPEACTBOM H3MEHEHHA TICHX M-
qecKUX TIPOLIECCOB aKTHBHO BJHMATH HA JICATENHHOCTH BHYIPEHHHMX OpraHos. BripaGarmiacmoe B
pponecce AT ymerue paccrabnaTsca yMeHbIIAeT NOTPeGHOCTH BO CHE, CHIXKAeT TyBCTBO Gecmo-
xoiicTBa ¥ crpaxa. [l oBnanenns AT Heo6XoquMEI HeNeyCTPEMICHHOCTE, HACTOHIABOCTE H €3Xe-
JHEEBHBIE 3AHATHA [8,10]. _ B 4

Jlaxke OZHO TONEKO NPeORIBAHME B 3TOM COCTOAHHMH YCIIOKaUBACT Y€NI0BEKA, BOCCTAHABIUBACT
[ICHXMYEeCKOE paBHoBecHe. UeloBeK MEICIEHHO NPOM3HOCHT PsX ONpefeNeHHEX (pas - dopMmyn
camoBRymeEns. OHM MoryT GhITh Pa3sHOOOpPa3HBEIMH, MEJMBHAYAIEHO noaobpanueivu. He pexo-
MeHAYETCS BBOAMTE ()passl OTPHIAHKA THIIA “y MEHA HET roloBHOH 6oimu”, “y MeHs He GoimT ro-
noBa”, MydIIE CKa3aTh “a H30aBIIAIOCE OT roIoBHOM Goma™.

Ilpu AT MOryT BO3HHKHYTH HeOOEIMHEIE ONMYIIEHHs JIETKOCTH, KOTOPEIE CBHAETENBCTBYIOT O
xoporeif crocoGHOCTH UeI0BEKa BXOUTE B 3TO COCTOSHHE.

AT sBIfeTcA NpeKpacHEIM O34OPOBHTENBHEIM M JiedeOHEIM cpenctBoM. OpHaKo ycmex BO
MHOTrOM OTIPEJENACTCA PUTMOM H TITyOHHOIM ARIXaHUA: Ha BAOXE MPHIIOTHHMATE OPIONIHYIO CTEHKY,
§a BBIIOXE BTAHMTE ee. Braox B 1,5-2 pasa muHee BAoxa. MakcuMansHO paccinabbTech: 3aKpoi-
Te 171433, HE XMYPBTECh, PAa30XMHTE 9eNIOCTH, MEICICHHO Npe/CTaBbTe ceba J0OpEM H crerka
yIBIOarOIIAMCS.

Ayrorennas (6yKBaIBHO - CAMOPOJHAA) TPEHHPOBKA ~ 9TO CHCTEMA MPUEMOB CaMOPETYIAIAM
dynKmit opragr3Ma B IpodHIaKTHIecKuX U aedebnsx nenax. OHa D03BOMsAET AKTHBHO YIPABIATE
BEICIIMMH IICHXHYECKHMH (QYHKIMAMH, YKPEIUIATE CHITY BOJH, YyqIIaTh BHUMaHHE, PEryipOBaTh
YaCTOTY COKPALICHHA CEpALa, HOPMANTH30BATh NBIXATENbHEL PHTM, YMEHBIIATE H JAXE CHHXATh
fonesrie OmIymeHHs TAKECTH H TeIUla. OTO XOPONIEe CPEACTBO BOCCTAHOBJICHHA HapYMICHHOIO
cHa. 3amsTusa AT fAenaroT OpraHusM yCTOHYMBEIM K (DH3HYECKMM M HEPBHO-IICHXHYECKHM Ilepe-
Ipy3Kam.

MosxeT ¥ deloBeK OHTH IOJHEIM XO3JMHOM BCEX CBOHMX 3MOIHH? MoxeT 1M H9elI0BEK BO
BCEX CHTYAI[MSX MOJHOCTBIO YIPAB/ATE CBOMMH SMOIHAMH NPH NMOMOINH ONMPEACNEHHBIX MEICIH-
TeNBHEIX YCTAHOBOK? AyTOreHHAs TPEHHPOBKA JOCTYNHA KAKIOMY, KTO IOXKENAeT €10 OBIAJICTh,
KTO rOTOB TIPUJIOKATH CTAPaHHME U HACTOHYMBOCTh. OHO 3amsTHe motpebyer or 3 fo 15 muH., B
cpepuem - 10 muayT. OBnanesmo AT MOXeT NOMEIATh COCTOSHHE PAa3APAKCHHA BO BPEMA 3aHA-
THH, HeloBepHE METOAY IO/ BIMSHHEM NEPBEIX BO3MOKHBIX Hey/ad. P deKT HOCTHraeTcs TOMBKO
B pe3ynbTaTe peryIspHEX CAMOCTOATENBHEIX TPEHUPOBOK [7,9].

Ilpy nepexuBaHKMM YENTOBEKOM ONpeAeNEHHOH 5MONHH, B KPOBb HAUHHAIOT BBICIATHCHA
OnpenenéHHLIEe TOPMOHEI, COOTBETCTBYIOIHE 3TOH 3MOIMHA. YelIoBeK IHOYTH IOCTOSHHO HCIBITEIBA-
®T Kakue-HuGyab 3MOIUHM, XOTh H HE BCEr/a 3TH 3MOIHH JOCTATOYHO BEIPAKEHEL

MccnenoBanus y9eHBIX TOKA3alH, 9TO YaCTEE H NPONO/DKATENBHEIC CTPECCOBEIC CHTYalHH
MOTyT OTpHIIATENBHO CKa3HIBAaTBCA Ha 3J0poBbe Henoseka. Crpecc - IMaBHAA NPHYHHA NOBHIICH-
HOrO KpOBSHOIO AABJECHHA M CBA3AHHEIX C HUM HAPYNICHHH AEATENEHOCTH CEPACYHOCOCYAUCTOH
CHcTempl. J[oka3aHO TAKXXe, 9TO BO BpeMs CTpecca MOBHINAETCA BOCIPHAMYHBOCTE OPraHH3Ma K
HR(eknuonmmM 3a6oneanmsam. Kpome Toro, Bee Gomsme (akTtoB CBHACTENLCTBYCT O TOM, 9TO B
TECHO}f CBA3H C BHICOKHMH CTPECCOBLIMH HAIpy3KaMH HaXOIWTCA M BO3HHKHOBeHHME paxa. C TOTKH
SpeHMA (QYHKOMOHMPOBAHHS OHONOTHYECKHX MEXAHH3MOB UIMTEIBHOE HEPBHO-ICHXHYCCKOE
HalpsmkeHHe, MOCTOSHHAS IOTOBHOCTH K O0NBIMMM Harpy3KkaM MM CTPax He CIPABHTHECA CO CIIOXK-
Holf curyamueit Tpe6yIOT CTONBKO K€ CHJI, CKONBKO TpeOyeT M cama 3a/1a4a, KOTOPYIO IPeCTOHT
PeuniTs, B pesymeTaTe GOMBIIOro HaNMpsYKEHUA B KPOBb WeIOBEKa BEIAENAIOTCS TOPMOHE! afipeHa-
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JIMHA ¥ KopTH30Ma. OHH CTHMY/IHPYIOT CEpACUHYI0 H MEIIEYHYIO NeATENLHOCTh H TEM CaMypy ~
31a10T YCJIOBHSA JUISL MOBEIMEHHOM akTUBHOCTH, O{HAKO €C/IH 3Ta aKTHBHOCTH HE HACTYmaer, ¢ v
MOHEI cTpecca” aKKyMyJIHpPYIOTCS B OpraHu3Me, HAaHOCH eMy Bpefl. ' Top

AnTHCTpeccoBas nmporpaMma “Kax momous ce6e?”
Paszymeercs, caMblif BepHEii cmocob - u3berats cTpeccoBhix cuTyaimit. IIockombKy 3To Manqy
MIOJIHMMO, HY)KHO YIHTECH CIPABIATHCA C HUMH, 2 UMCHHO: -

1. Ioctapaiitecs COCTABUTEH PacHOPANOK JHA TaK, YTOOHI MpHEM IMHINM M OTABIX MPHXOMMIHCE -
OJIHO H TO K€ BPEMAL.

2. Bonsmie mpuraiiTtecs, XoTA OB MO AeCATH MHHYT B AeHb (Xoanba, du3Hdeckue YOpakHenyy
3. He “nocure” npobnemar B ceGe, MOroBOpHTE 0 HEX C OIH3KUMH. )
4. Hayunrech roBopHTh “HeT”, KOTr/la B ONpE/ENEHHOM CUTYalHH YYBCTBYETE, YTO HE B COCTORHKy
BEIIOJIHHTH NIPOCHOY.

5. He caepxuBaiite 3MONMOHANBHEIE PEAKIWA B OTBET Ha BHEIIHEe pasipaxeHue. CMeX H cocrog.
HHE PalOCTHOTO BOCHPHATHA XH3HH 6JIar0TBOPHO ACHCTBYIOT Ha OPraHM3M 4enoBeka. Cresst sayg,.
CTYI0 COCOBCTBYIOT pa3ps/ike HAKOMHMBINETOCS HANPDKEHMs, YTHETEHHS | NEYaIH.

ITo MH[IMBHTTBHEIM TEICCHEIM ABJICHIIM MOKHO Gonee W MEHEE TOTHO HOHATH HHIHBE.
AYyanbHEIH XapakTep, a Takke roCHOJCTBYIOIEe B HACTOAIIMN MOMEHT HACTPOEHHE JI060ro yeno-
Beka. 3a4acTyio, CTWIb NOBEACHUA paboTHHKA ONpe/eNaeTcs ABYMA KPHTECPHAMH, XapaKTepoMm i
XKeJlaHHEM JOCTHYb ONpeseNeHHEIX Henei. [lonsaTre UMUK BKIIOYaeT B ceba cTiib 1 opMy mo-
BEJICHHA, & TAK)XKE BHEIIHIOI CTOPOHY NOBEJCHHA B o0mecTBe. 3ajiaua e COBPEMEHHOT0 HMH/IKa -
MaKCHMaIbHOE NOCTHKEeHHe COOCTBEHHEIX Lened (Ha pabote, B ceMbe, Ha OTIBIXE, T/Ie YTOMHO)
[5,6]. CoBpeMeHHEII YeIOBEK HMEET, KaKk NpaBuiio, JBa 1 Gonee HMHpKa.

ITonATHe HMHDK BKITIOYAET B ce0d ClIeAyIOmHAe acHeKTEL:

1. BremmHit BH;

2. Iloxonxa;

3. Ilpusercreue \ npomanwue;

4. Ymenue noaaepxars Oeceny;

5. Viribka;

6. I'appepo6;

7. Obnactu 35aHHA;

8. OparopcrTso.

Kak xe nobutecs BeobxomiMoro moBemeHns. JKenaHue CYacTss, PajioCTH, XU3HEMOOH],
€CTh B K&X/OM 4YenoBeKe. BOJBHO MM HEBOJIBHO MBI CTPEMHMMCS K OLIYIIEHHIO CYACTBSA, K TOMY,
9TOOBI KH3HE HAIONHUIACE OCOOBIM IBETOM H 3aIIaXOM - KPACKAMH PaJOCTH ¥ apOMATOM YCIIEX2.
He Bazo cBou xenanua npsATars or ceba. Bee Hamm xenanus ecrecTseHnsl. Jlo Tex mop moxa BH
Oynere CONPOTHBIATECSA CBOMM JKENaHHAM, OHH OYAyT Bce CHILHEE H CHIbHee. PaspemmTe MM
Onrrh. ConpoTHRICHHE YCHIMBACT OTBETHBIH HAIOP - 3TO 3aKOH XH3HH. [IpuMuTe BammH KeIaHus,
H IIyCTh OHM GYIYT U1 BaC TAKMMH K€ €CTECTBEHHEIMH. :

Crnenoe cnenosanme wenoBeKa 32 TY)XKHM MHEHHEM IICHXOJIOIH ONPEAEIIOT Kak, “Kondop-
Mu3M”. BriBaer, genoBek BefieT ceba KoHGOPMHO, 9TOOHE He CO3[aBaTh B OOIMEHHH ¢ ApYrHME
JIMIIEHX TPYAHOCTEH, NOOHBATECA MOCTABICHHEIX 33124, HHOTAA ITPema IPY 3TOM IPOTHB HCTHHE!
KondopMBOe mopesieHHe HrpaeT ABOMHYIO, KaK MOJOXHTENBHYIO, TAK H OTpHIATENbHYIO poib B
COL[MANTH3ALMH JIMTHOCTH: ¢ OJHOH CTOPOHEI, KOH()OPMHOE OBEACHHE CIIOCOBCTBYET HCIpaBIeE o
OMHGOTHOr0 MHEHHA WIH IIOBEICHHs, eclH Gojee MPaBHIBHEIM OKA3HBAETCS MHEHHE GOIBIIHE"
CTBa, IIPH 3TOM SBJISICH 3AIIHTOH IICHXHKY HEIHBHAYyMa. C Ipyro# cTropoHs:, kKoHGopMHOE HOBE
ACHHE MEMIaeT YTBEPXK/CHHIO COOCTBEHHOr0 HEe3aBUCHMOr0 NOBeeHHA WM MHeHHs. Cxopee BCE
ro, U1 MHIMBHYYMa XeJaTeIbHO NPOABICHHE “pasyMHOH” nomu KOHGOPMU3MA, UTO OmpeAeicT
cd, B IIEPBYIO OYepesb, pealbHOH CaMOOLEHKOH H AOCTATOYHEIM YPOBHEM YBEPEHHOCTH B cebe:
31eck BHOBE Ha OMOIIG NPHAET METOJ AYTOTPEHHUHTA.

ViccnenoBaTens BELICHHIIH, 9TO CHTYallHH, B KOTOPEIX 9€I0BEK IOJBEPraeTcs MpoBOKAIHAM:
CTpecCy HIH HCTOINEHHUIO, HAIPHMEP, BO BPEM: BOMHEL, IPHBOJIAT K arpecCHBHEIM Aeiicrauam. OFF

TOBOPAT TaKxKe, 9T0 NOTPeGHOCT YeoBeKa NONIHHATECA CBOEH IPYNIIe ¥ aBTOPHTETY BEIIECTOR
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ﬁﬁneﬁmonam TakuM 06pa3oM, KOTOPEIH, 110 €ro MHECHHIO, PYKOBOJCTBO onobpusio 651,
i oc’oﬁga BEIHY/THT K TIOBE/ICHHIO, KOTOPOE OH OOLITHO CIUTACT HEJIOMYCTHMBIM.
[ICHXONOTHH JaBHO U3BECTHHI /IBa THIIA MOTHBALHH [11]. OguH u3 HUX Ha3kBaeTcs - H3bera-
e HEYAAT, 2 JPYTOii - MOTHB JIOCTHKEHHS YCIIEXO0B. DTH THITEl MOTUBAIMH JCHCTBYIOT pasintd-
006pa3oM, B PasHEIX HalpaB/IeHHAX H C Pa3HEIMH Pe3yibTaTaMH. Bce Moy 0 OnpefieeHHoH
cHA HCTIONB3YIOT 063, HO MpH 9TOM Kax/Ibli H3 HAC UMEET TEH/CHIMIO OT/ABATE MPEATOTTe-
e KAKOMY-TO OJTHOMY H3 3THX HaNpaBJIeHAH.

ToBOAS HTOT BEIIECKA3AHHOMY MOXHO PEKOMEH/I0BATh CIIC/YIONIHE HCCICAOBAHUA:

o BHEAPEHHE B MPAKTHKY METOJMKH AYTOTPEHHHIA, YTO MOBBICHT KOHTPOIE ICHXONOIHHe-
cxoif YCTOITMBOCTH H FOTOBHOCTH [IEPCOHANA ABHANPE/NPHATHA K paboTe B SKCTPEMANIBLHBIX CHTY-
ansAax; -

o W3ydeHHE WHTCHCHBHOCTH, CTPYKTYPHI, JHHAMHKH H TEPPHTOPHAIBHEIX ocobeHHOCTEH
npo(peccnonmﬂoi‘x Harpy3K# Ha pabOTHHAKOB aBHAIIPEANPHATHS,

o ¢ MOMOIIBIO METONHK ayTOTPEHHHra pa3paboraTs crocoOsl H IIpOrpamMMBl ONTHMH3ALHH
[ICHXOJIOTHIECKOTO 00ecedenns aBapHiHO-CIacaTeNbHEIX pabor;

o pa3pab0TKa HOBEIX H MOBEIICHHE 3} (EKTUBHOCTH CYMECTBYIOMMX croco0oB {UarHOCTH-
xi ¥ IPO(QHIAKTHKH MPO(eCCHOHAIEHEIX 3a60eBaHMi, BKIIOYAs METOAB! AHATHOCTHKH IeHeTHIe-
cxoif IIPeAPACIIONOXEHHOCTH K 3a00/1eBaHMAM. -
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STRESLO MUBARIZODO AUTOTRENNIK METOD KiMi
0.V. dliyeva

Mbaqalads stres hallar: va onlara qarst durma iisullarina baxilir, hamginin 0z psixoemosional
Voziyyatini korreksiya edon disul kimi 6zil-0ziinii nizamlayan metod toklif olunur.

SELF-REGULATION AS A METHOD TO COMBAT THE STRESS
0.V. Aliyeva

The article dealt with stress situations and ways to confront them, as well as proposed self-
Yegulation method as an approach to correct your psycho-emotional status.

Rayci: prof. AM. Mammadov
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UCUS TRENAJORUNDA EKSPERT-MOSLOHOT SISTEMININ
INFORMASIYA AXINLARI

S.R. Agayev
Milli Aviasiya Akademiyas:

—
Magalo  uguy  trenajorlarinda  intelektual ekspert-maslahat sistemlaring,

informasiya axanlarinin xususiyyatlarinin saciyyalanmasina hasr edilmigdir.
Agar sozlar: konkensiya, yumsaq texnologiya, dayaq miihiti, ultra miihiit,terminal miihg;

Muasir d6vrds talim prosesinin somorsliliyinin artinlmasinin an perspektivli istiqamag;
intellektual texnologiyalarinin komptiter osash tolim sistemlorinin islonib hazirlanmasdyr. By
istigamotdo noaaliyyatlorin mildyyan monada mohdud olmasi, siini intellekt tisul V2 vasitalarinj,
miimkiln arsenalindan kifayat qodar istifads olunmamasindadir [2,5].

Trenajorlarda tolim-mogq proseslarinin somaralaliyinin artirilmast aviamiitoxasislariy
hazirlanmasi, hom do yenidon hazirlanmasinin aktual problemlordondir. Intellektual ekspert-
moslohat sistemlorinin (IEMS) islonib hazirlanaraq tolim-mogq prosesindo tatbigi on perspektivij
istiqamotlorindan olub ugug tahlitkasizliyinin tomininds insan amilinin rolunun tayini ilo bilavasity
slagodardr. '

Magqalods talim-magq prosesinin samoralaliyinin artirilmasina yonalmis,
bazasinda islonib hazirlanan fEMS-da informasiya axinlarinmn tohlilina nozar salinmigdur,

IEMS tolim-mogq prosesinin milxtolif tip qeyri-milayyanliklorinin trenajorda faaliyyat
dinamikasinda agkar edildiyindon, yaradilan real zaman sisteminin idarasinin metodoloji asas1 kim;
qgeyri-miloyyanlik soraitinds qarar qgoabulu nozariyyasinin totbiqini zoruri edir [4]. Sistem
faaliyyatinin qeyri-miloyyanliklorin hom mongoyi, monbs miixtolifliyi, hom do agkarlanma
i armin miixtolifliyi, trenajorda talim-mogq prosesinin qlobal mosalosinin morhololi hallinin
sistem-kvant radikallarinin konseptual modelindan [2] vo informasiya axinlarinin tahlilini prosesin
optimallig1 iigiin zoruri addimlardan olduguna dolalot edir. :

kompilter

Informasiyanin sen:ria;ial:mm
islonmasinin s o”
realizasiya inkisafi
prinsiplori
\ . - /V;ziyyatin
Tolim, Istifadagi tohlili.
adaptasiya, interfeysi Maslohatlarin
Qiymatlondirmo verilmosi
Etibarliliq Sinergiklik Multiplikativlik

Ekspert moslahat sistemi

Sok.1.Tolim prosesinin “yumsaq hesablama” konsepsiyasinin realizasiyasinda informasiya axint
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V’/":F__*T;_ﬁm-mssq proseslorindo miixtalif qeyri-mﬂayaynlilflaﬁn olmasi, ¢ox prosesli miihiitda,
. remli ugus heyatinin foaliyyst vaziyyatinin hom identiﬁkamyas.x, ha.m do pl'.oqnozla_sd.lnlr_m_m va
st iisusiyyatlorden asil1 olaraq, talim-magq prosesinda senari vasitasi ila idare edilmasi I-EMS
gt “yumsaq hesablama” texnologiyasindan [3,7,8] istifadenin adekvat olmasina asas verir.

asmlga baxilan masaleds “yumsaq hesablama” konsepsiyasmin malizasi¥a§mf1a mformzlasxya
SSk.l;;n oks edilmigdir. [EMS —in idarcetmo sistemi ugug heyat:in.in fordi 1Ik.m vo foaliyyat

icosinda 6ziinill biruzo versn xiisusiyyalor osasinda, senari vasitssi vo miixtalif tip oks alaga
.nsnrmasiyam vasitosi ilo morholali optimalliq prinsiplorine ssas.tla'mr. Idarsetms -alqo.ntrpla.n
n-]ftomin biliklor bazasimin ssasim togkil edon “IF — THEN” montigi qaydalar taskil edir. m{lﬂ
;;sf:rmasiya kimi tolim prosesinden avvalki ugus heyati nin “119113. i_:qyaglmn mlasms porteti

cari talim prosesinin dinamik g&staricilori asasanda ‘hs.ygta ke:f;mlu_. Int:onnas1yan_m m?zmm_llu
Wh]ili tolim prosesinin keyfiyyat gostaricilor kompleksini toyin edir ki, bu da. 1d!:n_t1ﬁka31ya
to sesini tomin edir. Idarsedici informasiya adaptiv qeyri-solis qorargixarma vasitosi il _hayate.t
Emirilir. Sistemin sazlanmasi avtomatik olaraq tolim prosesinds realizo edilir. Sistemin cari
v:giyyati uygun talim-moasq prolsesinin. tolim Ptmsesﬁ adaptiv olaraq IEMS-d> formalasan oks

informasiyas1 il1 yenidon iglanmasing gorait yaradir.
alaqa mAdapﬁVySiStCm)irn foaliyyati R;.' {f X ;=Au & X2=A,'z & v & ..X,,':Am then Y;=Bg; & Y- 2:'—'312 &
.. & Yo,=By, sokilli qeyri-salis qaydalar iI; tayin ?Immr. Bu biliklar asasinda Mamdani va ya
a asaslanan maslahat gararlar verilir.

Sugem}?rgc::ﬁnopﬁmalh@ altsistemlagn konkensiya prinsigi gargivosindo hgll e:.:lil}'r (Sak:Z).
Tolimin kefiyyatini qiymatlondiron meyarlar goxlugu tizorinds milayyan lingvistik doyisen (LD)
olan etibarliliq, multiplikativlik va s.

Elmi Macmualar.

Tolim rejimlori
Rejim - R1 Rejim — RN
Tolim modellari
Standatrt Fuzzy-alqortmlar
Strategiya se¢imlari
| Alternativler Qorar gabulu Maslohatlor

$ok.2. Coxrejimli goraitinda tolim prosesinda qarar gabulunun informasiya axin

Roqabat prinsipi gargivasinds optimal rejimin segimi qorar gabul edon altsistem vasitasi ila
hoyata ke?;(ilri?igr. Il:'iunlnllj ogasrfnda iyeran?iyanm tohlili prinsipi durur. Alternativler 9ox!u§unda har bir
Weyara Ti={Tj,..., Tit} term-goxluqlu xiisusi L; LD qars1 goyulur. LD baza f;oxlug'ti Cl- meyarinin
Wlmkiin giymotlor ¢oxlugu taskil edir. Hor bir C; meyarinin effektivliyini q1ymatrland1rmalﬁéigulr)l
8licti T; term goxlugunun giicil ilo iist-iista diigon S;={Sy,..., St} thn-goﬂuqlu qars: qoyulur, Iki L
Arasinda sabab-natica alaqasi geyri-solis implikativ milnasibat .ss}clmd? oks olu.nur. o

Trenajerda ugus heyatinin toliminindo IEMS-nin tatbiginds informasiya axin proseslarinin
%S slagp vasitasi ilo aparilmasi informasiya axin proseslorinin dévrillityiinds oks olunur (sok.3).
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Adaptasiya bloku Edy - figamat kimi inkigaf etdirilmosi, 6ziiniitolim, 6ziindtogkil kimi proseslorin aragdirilmasi va
- ;mnajoﬂﬂfda tolim proseslarinin somaraliliyinin artirilmasinda zaruri amil kimi ¢ixi§ edir.
A A 4 QP__@E—M
Montigi Ugus heyatinin y, IK Anoxus CHCTEMHEIC MEXAHW3MEI BEICIICH HEPBHOM JeATelbHOCTH. V30paHHEIE TPY/EL
Miqayiss blok qorarguxarma talim modeli M.: Hayka, 1979, -c1p.453.
(normativ 9. AB.Yeuxun. Pajyxansl H CHCTEMOKBAHTHI HHTE/UIEKTYaNbHBIX CHCTeM. //Mopemrposanue
— gostaricilorlo _ : ysxipoHanbHEIX creteM. ITon.pen. K.B. Cynakosa. Mocksa 2000. ctp. 73-93.
Dormaty : ) : 4] 3, I0.H. Heuae. Konnenims MATKMX BEIYHMCICHHI B GOPTOBEIX HHTE/UIEKTYAIBHEIX CHCTeMax //
:lgzt:n.cﬂa; Tatiomtes i " JH(OpMAIHOHHO-H3MEPHTEbHEIE H YIPAB/MONTHe cacTeMsl. Ne2, 1.7, 2009 1., c1p. 3-11.
Jmas' 4, TLILHoBukoB. IIpHHsATHE PEMICHHH Y€I0BEKOM B aBHAHOHHEIX CHCTEMaX YOpPaBIICHHA., H3zn.
«Bo3nymmHsIi Tpascnop™», M. 1980. 348 c. , _
Tolim 5. AJL.CsupnoB. OCHOBEI cTaTHCTHYECKOH TeOpHH 06ydeHus U KOHTpo/A-3Hatui. M. «Bricmasn
sitastyssomn Talimatg: interfeysi mxona», 1981, 262 c. | ;
kA R 6. K.B.Cynaxos CHCTEMHOE KBaHTOBaHHE (DH3HONOTHIECKHX poieccos - M., 1997

prognozlagdiriimasi. MAA. Elmi ssarlor, Nel, 2006, soh.120-125.
. : ey e ) 8. L.Zade. Fuzzy logic, neural networks and soft computing / Commutation on the ASM-1994.
Tolim informasiyssmmtablili | | Toliminformasiyasim vol.37, 103, pp. 77-84.

ﬂ H = 7. F.H.Dadagov. Qeyri-solis kompozisiya qaydasi osasinda ugus heyatinin voziyyatinin

HH®OPMALHOHHBIE HOTOKH SKCIEPTHO-KOHCY/IbTATHBHOH i

Sok.3. Trenajorda IEMS-in tatbigi zaman1 inf; i
qi zaman: informasiya axinlar CHCTEMEI HA JIETHBIX TPEHAKEPAX

Goriindilyli kimi tolimatg1 informasiyan: ham tolim prosesinin modelindon, hom do IEMS- - C.P. Azaes
don moslohot garanndan alir. }?u onun tact_'ﬂba va biliyina va ekspert maslohst informasiyasina Cmambs nocesujena onucanuio nomoKoesIx Xapakmepucmux o6Mena uxgopmayuu usmen-
osaslanir. Bu iso daha obyektiv informasiyaya osaslanan tolim prosesinin aparilmasina gorait NeXmyansHO IKCHEPMHO-KOHCYNbmMAMUGHO cucmeMbl Ha mpeHadicepax.

yaradir. Sistems daxil olan adaptasiya modeli montigi qorargixarma qaydasi va ugus heyatinin tolim
modelinin cari goraita uygun se¢imini toyin edir. - e

.. Trenajorda tolim-mogq prosesinin aparilmasina yonolme IEMS-ds informasiya axunlannin THE INFORMATION FLOW OF EXPERT-ADVISORY SYSTEM AT
tohlili, goxmasalali, pfzralel v qeyri-miioyyonliklo bagh problemlorin birgo hollinds “yumsaq - FLIGHT SIMULATORS
tcxnologlyaiarg“ tattalqinda real neyrofunksional konsepsiyalardan istifadonin perspektivli S.R. Agaev
olmasini .gﬁstan.r. Bu istiqgamatdo K.B.Sudakovun [6] fiziologiya vo psixologiyada P.K. Anoxinin
[1] funksional sistemlar nazariyyasinin inkigafi istigamotds toklif olunmus sistemokvant anlayigidur. The article is about the characteristics of information flow of expert-advisory

Sinergetik prinsip osasinda realizo olunan sistemokvant trenajorda goxmasalaliyin konstruktiv System at flight simulators. it
rt?allza§1ya51 ligtin olverigli olmagla yanagt ham do baxilan masslonin mogsadyodnlil sistemlor |
ndqteyi 1DoZarinea hom layihalondirilmasi, realizasiyas: vo talim-mogq proseslalorinin mozmunlu
modchmx} yarada_lrnfasma sorait yaradir, fiziolojl olaraq har hans1 magsadydnlii altsistemin tolobatin!
8doyan sistem kimi ortaya gixir. Intellektual sistemin aktivlogdirici altsistemi miimkiin mosalolar
sinfindon on aktualim segir vo onun on slverigli holli figiin radikal adlanan baza element Raygir.t.e.d. RM. Caoforzads

ansambl.lanm.formalasdlm [2]. Miixtolif radikallar iki vaziyyatds aktiv va passiv olurlar. Bunlar

IEMS-nin aktivlegdirici altsistemi vasitasi ilo tayin edilir. Intellektual sistemlar goxsaviyyali sistem

olub, daha sada altsistemlorin intellektual sistemlorinin avazi vasitasi ilo formalaga bilar. Belo olan

halda radikallar mithiitii i¢ hissays boliiniir:

° ultramithiit — verilonlor bazasinda saxlamlan vs biliklor bazasinda semantk :'
informasiyaya gevrilon informasiya mithiitii; ' ;

o terminal (sensor) mithiit — bu semantik informasiyanin y1gilmasi va istifadasi oblastidis; '

o dayaq miihiitli — bu prognozlagdirmaq iiglin olan xarici predmet oblastinin modeller ¥2 i

|

daxili predemet oblastidir.
Belbliklo “yumsaq texnologiyalarin” informasiya axin proseslorinin modellagdirilmosind? " "
neyrobioloji konsepsialarin totbiqi tolim-mogq proseslorinin optimallagdirilmasinda pet‘spekﬁ"’ll L
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AVIASIYA MUTOXOSSISLORININ EKSTREMAL VOZIYYOTLORG 0
SOVIYYSSININ GUCLONDIRILMOST V& EMOSIONAL TOCRUBOSININ ARTIRy
MASINDA FIZIKI VO PSIXOFiZIOLOJI CALISMALARIN TOTBIQ} METODiK gy

A.M. Mammadov, R.K. Abasov, S.T. Estrova
Milli Aviasiya Akademiyas:

Aviasiya miitaxassislarinin amayi Yitksak emosional va gargin Joaliyyat néviina aig
oldugundan talim prosesinds miidavimlarin ekstremal vaziyyatlards davram va faaliyyat torzina
dyradilmasi vacib masalalordandir, mahz buna g0ra da onlarn psixoloji, psixofizioloji va fiziki
keyfiyyatlarinin artirilmasi masalasi aktualdir. Bu masalani hall etmaya imkan versn miiasir
samarali metodlar il> miitoxassis hazirhginda miiayyan iglorin gorilmasina boyilk ehtiyac var.,
Aviasiya miltaxassislorinin vacib peya psixofizioloji keyfiyyatlorinin halo tohsil milddati
prosesinda artirilmas: metodikalarina sistemli yanasma tarzi, uguglarin tahliikasizliyinin insan
amili baximindan tamin edilmasinin samorali Yyollarindan biri hesab edilir.

Ugus aparatlanmin vo onlann idars olunmasinda istifads olunan avadanliglarin milagir
inkigaf soviyyasi hom ugus heyatinin vo hom da onlarla hazirliq prosesini aparan miitaxassislar
qarsisinda getdikcs daha ciddi taloblar qoyur, yiiksak psixoloji etibarliliq problemini irsli stiriir, By
problemds insanin mohdud imkanlar1 baximindan aviasiya miitoxassislorinin psixofizioloji hazirh
xlisusi aktualliq kasb edirr. Uguglarla slagadar miixtolif faaliyyst névlerindo miitaxassislorin §;
psixofizioloji xilsusiyyatlarindan, onlarin aviasiya texnikasi ilo qargiligh foaliyyatindan, goxsi.
psixoloji keyfiyyatlorindan, ugug tapsiriqlari, uguy soraiti, talim metodlan kimi bir sira amillarden
asililifindan, homginin pesa talimi qanunauygunluqglanindan irsli galon bir gox spesifik tazahiirlar
problem olaraq qarsiya gixir. Peso foaliyyati prosesinda insanlar hom tabiat hadisalari ilo, hom da 6z
peso foaliyyatlorinin spesifikasindan irali galon gatinlik vo tohlitkalarla rastlaga bilarlor, Qeyd edok
ki, depressiyaya diigmiis, zararli adotlarin tasiring, psixi travmalara, hoyati orientirlorin itirilmasina
moruz qalmig, 6zii va otrafdak: insanlarla konfliktlars meylli olan, miioyyan hoyati situasiyalarda
bag veron sohvler garsisinda gotinlik gokon insan 6ziinds bir ¢ox tohlilkalori ehtiva edir. Biitiin
bunlar miiasir insanin smok foaliyystinin ohats dairasinin oldugca miixtolif vo rongarong olmasi
fonunda daha da gotinlogir. Adston insan emayinin fiziki, sensor va intellektual olmaqgla gorti
bélgiisti aparilir. Bir ¢ox peso saholorinds, o ciimladan aviasiyada hor lic amak névii demoak olar ki,
eyni doracads vo uzlagmis sokildo tozahiir edir. Belo foaliyyst saholori bu va ya digar fizioloji
funksiyalarin miirakkob uygunlufuna malikdir.  Aviasiya miitoxassislorinin amoyi yiiksok
emosional va gorgin faaliyyat ndviins aid edilir. Mohz buna goro do onlarmn psixoloji, psixofizioloji
va fiziki keyfiyystlorinin artirilmasi mosalosi daim aktualdir. Statistik malumatlara istinaden demok
olar ki, hal-hazirda aviasiya bagqa saholoro nisbaton on etibarli vo tohliikasiz naqliyyat névii hesab
olunur. Lakin buna baxmayaraq ekstremal soraitlo daimi iizlosmo ehtimali bu sahods dahs
yiiksokdir va natico etibarilo daha bdytik folakatlors sobab ola biler. Yiiksak pesokarliq ve i
tocriibasi uguslarin tohlitkosizliyinds asas amillardan olsa da, imumi halda tohliikasizliyin tam
qarant: deyil. Bir sira aviagozalar mohz yitksor pesokarliga malik insanlarin ekstremal vaziyyatd?
buraxdig1 sohvlorls yaddaqalandir. Yani pega tacriibasi ila yanagi, basqa xiisusiyyatlorin da yﬁksslf
saviyyado olmasi vacibdir. Adi, snandart vaziyyatlards faaliyyat gdstarmak aviasiya miltoxassislor
ligtin heg bir olava yiiklonma tératmir, Kritik, qeyri-standart voziyyatlords isa faaliyyat manzaras!
bir ¢ox amillarden asili olaraq dayisir. Biitlin bunlar ondan xabar verir ki, yitksok emosional tacriib?
saviyyasinin olmas vacibdir.

Buna géra do ugus heystinin tolim prosesindo mildavimlorin ekstremal vaziyyatlorda
davranig v faaliyyat torzina Oyradilmasi vacib golir. :

Bu moagsadlo hal-hazirda tatbiq olunan snsnavi metodikalar sadalanan problemlori qismon
holl etso do, yeni vo daha ssmorsli metodikalarin axtanigi vacibdir. Bu problemlorin gargisi!
vaxtinda almaq {igiin tadris prosesinda psixoloji, fiziki va psixofizioloji hazirhgin qarsiligh slagal!
sokilds aparilmast mithiim somars vers bilor. Buna gora da tolim kegon kontingentin fiziki, psixofi-

zioloji va psixoloji hazirhgimin kompleks gokilda apanilmasi mogsadouygun v labiiddiir, Istor
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’.’a:w"'r—_y;‘:;tarsa da digar saholordo béla hézu‘hEm aparilmasinda magsad golacok miitoxassislorin
vi

R i vo psixoloji hazirliginm, yiksok psixoloji etibarlihifim va pesd qmnﬁmﬁrlﬁyﬁnﬁn tominatini
lasdirmaqdan va onlarin emosional tacriiba toplam?smdan ibaratdir. . s -
e ai arilan aragdirmalar gostorir ki, miixtalif sahslords, o ciimladan ‘awa.myada

311 inin tamin edilmasine yonolmis miitoxessis hazirh proqramlan mt_it?x_ass-lslann peso
‘ahlﬂkas:ﬂaénilllg yanag1 psixofizioloji va fiziki keyfiyyotlorinin artiriimasi tolobini irsli siirmasina
keyﬁ};}' q aviamiitoxassislorin psixofizioloji va fiziki keyfiyyatlorinin har bn'm] ya tok-tak, 3_faxud
bax;ny;l: ne¢d mahdud sayda komponentlorinin garsiligh slaqasini mﬁxtahf-nszan konsepsiyalar
:;Egivasinda 6yram']z,mla§in onlarin kompleks gokildo sistemli vo moqgsadydniimlil aragdiriimas:
pmkﬁk;i:?uﬁlzﬁrm ki, wxﬂsusi hazirhq olmadigda miiasir insann.x fiziki V3 psixofizioloji
keyfiyyatlorinin inkigaf saviyyasi elmi-texniki taraqginiy .inkisaf sﬁretjndon geri qalir, b:llpunl? (?a

sixoemosional gorginliyin artmasina, foza tasavv(lrlannfn .da}!amqhgmqf a?a!masma,d iqqotinin
[l:egiri]masi, paylanmasi, konsentrasiyasi va markazlogmasi _knm xﬂsus1.yyst191:u}m asa:gll ﬁ:lnllasm.a,
operativ hafizonin zsiflomesina, mentiqi dilgiinca vo fohl:l_e.tma qabiliyyatinin, psixi fa 1yy93n
ﬁﬂmmi tempinin, informasiya emali siirotinin soviyyassinin azalmasina zomin yaranir. ?
povbasinda biitlin bunlar hava gemilerinin idare olunmam. zamani, - 0 ctlmlodsnhleksu'_cl;}a‘
vaziyyatlords diizgiin qorar gobulunda 6ziinil daha qabariq gokildo gostorir vo ugus tohliikoesizliyi

i ag salir. .
ehtunalglu:ﬁn%; belo vacib pesa psixofizioloji va fiziki kcyﬁy_yatlari amrgaqla qarsidaki problemi
holl etmaya imkan veren milasir, somorali, adaptiv metodlar 1ls'mtItaxssms ha:.nrhgmda mﬂaﬁyﬁn
tadbirlorin goriilmasing istor respublika daxilindo, istal:sa da xaricdo bﬁyfllf chtiyac vthelzd : ii
ugus ixtisaslari mildavimlorinin vacib pego psixofizioloji keyi.iyyatlanmx_l‘hals t?hs m ; 2
prosesinds  artirnllmasi metodikalarina Sismﬁli : mabslu.ia, y;ljan amilina géra uguglann

izliyinin tomin edilmasinin semarsli yollarin iri sayilir. i PR 8 -

k}hluka;/Ilzilllljim;\nviasiya Akademiyasinda mildavimlorlo aparilmig tadqlqat. 1s.larmd9. ﬁg IVE
psixofizioloji hazirhqla slagadar masalalorinin halli zamani onlarin pesd se;:l'mx.tfgla pksu:o 1c:10_]{
cohotdon  giymotlondirildiklori naticalora ssaslanaraq_ baza psixofizioloji eyﬂy},rf;j ori
daqiqlogdirilmig, malik olduglar1 gdstaricilor iizra onlar gorti qruplara_bﬁlﬁnmﬂslar. Bu ;a ya gt:ar
psixofizioloji keyfiyyatin agag saviyyoys malik oldugu qruplarda (_«nslo_) qrgplan) bg : cyﬁ_yya in
inkisafina miisbot tosir géstaron xiisusi elmi-asaslandinlmig psmoﬁzmlogi Vo _ﬁzlkl trening vo
¢alismalarin (rahbar senadlords nazards tutulan), claca.da autogen rqasqlann,gsnxpl_n.cmk test lva
psixoloji galigmalarin komoyi ilo sistematik korreksiyalayici todbirlor keglnl.mlsdu. Na:;filcs ?nf
aragdinlmis vo miivafiq korreksiyaedici todbirlor gérillmiigdiir. .Bu metodikanin m Esys
miidavimlor ilo sistematik olaraq psixofizioloji vacib keyﬁyyatla.nn (P\./!() n?zarat-ko.rrc iya
sistemotreningi kegirilmasini nozordo tutur. Bu sistemotremnqlax:m ke;mlmaus: mﬂdawmlar;lai
adekvat qorar qabulunu yaxgilagdirir, eyni zamanda ckstrema! vaznyya_tl?rd? dl.J.Zg:ﬁll qorar qii;a];
etmok kimi «uguslarm tohlitkasizliyini» sortlondiran gox vacib gﬁstanc_ﬂaqn m}_nsaf dinamikas1
Nazarotds saxlamilir. Hor hansi sobsbdon yaranan PVK keyfiyyat zalflamalan, - golacak ugug
faaliyyotine baslamamisdan avvsl onlardaki deformasiyalax:m hal.a tcl.lsxl miiddatinds, lraxtmdz:
askarlanaraq profilaktik tadbirlorle aradan qaldmh.r. PVK daj.nsma dllnamll'cam lfz.lmfnﬂd;lot t:mza_r:)
Va korreksiya prosesinds mildavimlarin tohsildoki mﬂvaﬁ'amyy?tlanpdolﬂ day1§1k11.k19r o m glzglsg
edilir. Biitiin bunlarla yanagi, miidavimlorin golocok peso faaliyyotina yaxin goraitds Syrani dsm
U¢lin trenajorlardaki faaliyyatinin psixofizioloji baxundan aragdmlmafn da maqsadauyﬁ;m ur.
Trenajorlar ugugda bag vers bilacok biltiin t;otmllkllarm hals yerc.la ikon, q.abaqcadand-alzm.u
borokatlorin mogsq etdirilmosine imkan verir. Xiisusi hallarda foaliyystde mohkom var ‘li orin
formalagmast iigiin trenajorlar on yaxsi vasitolardarfdu. Hamf;.x{nn em951_c>nal tacriibanin
formalagdinlmasinda vo inkisaf etdinilmasinds trenajor mas'qlar.x- ovozsizdir. _ Apard.lgmnz
dqiqatlarda trenajor mogqlori zamam miidavimlorin Psxxoﬁzmlop keyﬁy?ratlarxnn? daywcllna
Manzarasinds arterial tazyiqin, nabzin, dari qalvanik reaksiyanin (DQR) vs s. 6lgillmasi (magqdan
Gabaq, magq zamami va magqdan sonra) nazards tutulur.
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Moasaloys belo yanagma, trenajor mogqlorinds olds edilon naticolorin mildavimlgy
emosional-gorginlik daracosinin hansi fizioloji qiymat hesabina sldo etdiyini aymnlagdmnaga:n
lazim goldikds vaxtinda profilaktik todbirlor gérmeys imkan verir. ©gor alinmig hor hansi mygy, ?
notico miidavima yiltksok emosional-garginlik hesabina baga galirse, belo vaziyyatin j,'cl\e'erilm::t
oldugu vo galacokds yaxsi heg ns vad etmadiyi molum massladir. Bundan bagqa imitasiya edilgz
ayri-ayr qaza vaziyyetlorinde lazimi saviyyade olmayan psixofizioloji keyfiyyatlori fardi Slu'gtdg
hor bir midavim Ugin agkarlayaraq, xususi secilmig fiziki trening vo digor korreksiyalay,
tadbirlor gbrillmosi nazorda tutulur. :

Bu istigametdo apamlan aragdirmalarda todqiqat obyekti olaraq Milli Aviasiy,
Akademiyasinin milxtalif kurslarinda oxuyan uguy ixtisaslarinin (pilot, gturman va dispetgerlari) 63
mildavimi gotirillmilgdiir. Apanlan korreksiyaedici tadbirlor naticesinde mildavimlorin 35 naforind,
istor fiziki vo psixofizioloji gostaricilar, istorsa do tadris prosesindoki nailiyyatlor yiiksalon xatt tizrs
getmigdir, 9 nofords fiziki va psixofizioloji gostaricilerinin milntozom artim1 miigayiat olunmugduyr
Tadris prosesindoki nailiyyatlori iso stabil ola olaraq qalmugdir. Digor 8 nofords iss fiziki v:,;
psixofizioloji géstericilorin artim todris prosesindski nailiyyatlorin orta stabil saviyyasi ilo milgayiat
olunmugdur. 6 noforin fiziki va psixofizioloji gostaricilari stabil qalsa da todrisdoki naticalori enig
tempi ilo getmigdir. 5 noforde iso ister psixofizioloji vo fiziki keyfiyyatlar, istorsa do todris
prosesindaki nailiyystlor qanastboxg olmamigdir, mehz homin mildavimlorden ikisi kursda galmg
Ugil iso bagqa ixtisasa kegmigdir. ’

Beloliklo, ilk dofo olaraq miidavimlorin psixofizioloji vo fiziki keyfiyyatlori kompleks
sokildo sistemli aragdirilmagla, biitiin tolim dovriinda, nazarot-korreksiya treninqlori prosesinda
vacib psixofizioloji peso keyfiyyotlorinin doyigmo dinamikasi Oyronilorak, miidavimlarin
milvoffoqgiyyati ilo milqayise edilmasi problemin hollinds yenilik¢i mahiyyat dagiyir. Ehtimal olunur
ki, todgiqatin ugurlu halli noticesinda olde edilacok naticalor aviamiitoxossislorin goxsiyyatinin
Gyronilmosinda sistemli, soxsi yanagmanin inkigafina thfolor veracak va psixofizioloji va fiziki
keyfiyyatlorin tohsilde miiveffaqiyyatine tosirini-dogiglogdirmaya gorait yaradacaq, psixofizioloji
vacib keyfiyyatlorin fiziki tominlordon, autotreninglordon asililigini miisyyanlogdirarok onlardan
istifado mexanizmini tonzimlayacok. Biitiin bunlar mildavimlorin golocokds ugug faaliyyatine
baglamamigdan qabaq onlardaki deformasiyalarin vaxtinda agkarlanaraq profilaktik tadbirlorlo
aradan qaldirilmasim1 v beloliklo golocok miitoxassislerin etibarlilifimi, peso uzunémiirlityiind,
iggiizarhiim1 tomin edacok.
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A.M. Mamedos, P.K. Abacos, C.T. Icmposa

Ionyyennsie pesynsmamsl NoKassleaiom 0OCMAmMoYHO 6bICOKYI0 3(hdexmusHoCcb, npume-
HeHUA CNEYUansio nodobPanHLIX GUIUYECKUX YNPAdICHERUT, MPERUR206 U Opy2ux Koppexmupyio-
yx Meponpusimuii. Hcnons30sanisle aymozeHHble mpenuposKy, mpeHunzy Ha MPeHaKtCepax, neu-
YoMEMPUYECKUE MECmbl U NCUXONOZUYECKUE YNPAKCHEHUA CROCOBCMBO8ANY HOPMANUSAYUU NCUXO-
(usUON0ZUHECKUX noxazameneti, YOpMUPOBANUIO BbICOKOZ0 YPOBHS NCUXONOZUYECKON HAOEICHOCMU
1 SMOYUOHANBLHO20 ONBIMA Y KYPCAHMOS. N

TECHNIQUE OF APPLICATION OF PHYSICAL AND PSYCHO-PHYSIOLOGICAL EXER-
CISES FOR INCREASING OF EMOTIONAL EXPERIENCE AND LEVEL OF TRAINING
OF AVIATION SPECIALISTS TO EXTREME SITUATIONS
A.M. Mamedov, R.K. Abasov, S.T. Estrova

Department of Aviation Psychophylogy and Rehabilitation of National Aviation Academy

The results show relatively high efficiency, of using of specially selected physical exercises,
training and other corrective measures. Used autogenic training, training on simulators, psycho-
metric tests and psychological exercises have supported to the normalization of psychophysiologi-
cal indicators and to formation of higher levels of psychological safety and emotional experience of
the cadets. : i

Raygirte.d. R.M. Coforzads
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MULKI AVIASIVA (MA) ISCILORININ ATTESTASIYADAN
KECIRILMOSININ HUQUQI 9SASLARI Vo XUSUSIYYOTLORI

A.9. Hiiseynov '
Milli Aviasiya Akademiyast '

» . - - - ___—----\‘.
1.911 magala .Mtilkz Aviasiya (MA) is¢ilarinin attestasiyadan kegirilmasinin hiiqugi
a.mshm va Jf'dsusw*aﬂaﬁnin tohlilina hasr edilmigdir. Maqalads attestasiya kegmok
teiin - Milki  Aviasiya  iggilorinin yagina, ixtisasina, funksiyalarina, habel,

moasuliyyatlarina dair fikirlor irali siiviiliir,

o Attestasiya- latin sézil olub “attestatio” monas1 — sohadat, tasdiq demokdir- jcoin:
lxtlf,asmu.l, mohsulun keyfiyystinin, ig¢i yerlorinin, sagirdlorin bilik saviyy:asin?n mﬁayyj: edillﬁ::?
sorgu xasiyyatnamo aﬂmda isladilir. (hiiquq ensiklopediyasi,Bak1 - Qanun-2007, sah. 83) '
. Moalum oldugu kimi Azorbaycan Sovet Sosialist Respublikas: Sovet Sosialist Respublikalar
Ittifaquun (SSR) tarkibinds oldugu biitiin miiddat arzinds miilki aviasiyanin faaliyyati ilo baglh
masalalar, qargiya qoyylmus n.laqsad va vazifalor, homginin miilki aviasiya ig¢ilorinin attestasiyag

SSRI-nin qanunvericilik va digor sahavi normativ aktlarma osasen ( Mitlki Hava Donanmasinp

Miilki aviasiya iggilorinin attestasiyasinin hiiquqi mexanizmi XX asrin 30-cu illorinin
axirlarinda SSR.I-nin omoak qanunvericiliyine aid olan asagidak: sanodlarls nizama salinmigdr:

- Miilki hava donanmasinin rohbor, ugus-enmo vo miihondis-texniki heyatinin attestasiyasi

haqqmdz? Osasnamo (10 aprel 1938-ci il Ne 11);

- Miulki hava donanmasi Bas Idarosinin tahsil miiassisalorinin doyiskon heyatinin

attestasiyast haqqinda Millki hava donanmasi Bag idarasinin ( 13 aprel 1938-ci il 120

ndmroli amri ilo tasdiq olunmug Ssasnamo); '

- Miilki hava donanmast iizra 01 iyun 1936-ci ildo 951 Ne-li amrla tasdiq olunmug Miilki

hava fionanmasmm rais heyatinin kateqoriyasi haqqinda Osasnamo;

) -Mﬁlk:l aviasiya igcilorinin attestasiyasma aid yuxarida adlan qeyd olunan ilkin normativ-
§1uc.1uq.1 s:anadlsr demoak olar ki, XX asrin 60-ci illorins qodar dayismomis qalmigdir, Miilki aviasiya
g:;s;:sknn\;n t:ﬁeh/slgiygsl _ils bag‘;:m qanunvericilikdeki bu durgunlug bagqa saholords oldugu kimi

aton ar1bast vo ondan sonraki illordoki ba i igi i ini

el s o Tpa, §oxsiyyato porastigin naticalarinin aradan

60-c1 illordon sonraki dovrlords hava nogliyyati ilo sornigin vo 1manmn hacminin
t;oxal.ma:sl, I:{cypslxalq millki aviasiyaya qars: terror tohliikasi bﬁtﬁi dﬁnyaytl;ﬂ(otllgflgu kimi SSRI-dO
f:la mlillq aviasiya iggilorinin segilmosi, yerlogdirilmasi vo tarbiys edilmasi istigamatinds miiayyon
;ﬁ;rtlg] yerna yetirilmasinin siirtlondirmoklo yanagi kadr taminatina yenidon baxilmas: zoruratini

. AR-nin Miilki Aviasiya is¢ilorinin attestasiyasi {izro milli qanunvericilik va diger normativ-
hiiquqi aktlarin gqobulu tabii ki, “Azorbaycan Respublikasinin dovlot miistaqilliyi haqqinda” 18
oktyabr 1991-ci ilds gebul edilmis Konstitusiya aktindan sonra miimkiin olmugdur. Bels ki,
Azarbaycan Respublikasi Milli Maclisinin 14 iyul 1992-ci il tarixli 204 némroli qoran il
Azarbaycan Respublikas1 dévlatlor arasinda qarsiligh hdrmat, dévlst suverenliyi vo beynslxalq
omokdashgin demokratik prinsiplorindon ¢ix15 edarsk “Miilki aviasiya haqqinda” 1944-cii il
dekabrin 7-ds Cikaqo sohorinda (Amerika Birlogmis Statlari) imzalanmis beynalxalq konvensiyay?
qosulmus vo 8 noyabr 1992-ci ildan etibaran Beynolxalq Miilki Aviasiya Togkilatinin (BMAT)
raziliga galon dovlati olmusdur. : '
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Hazirda Azorbaycan Respublikasimin miilki aviasiyasi hom respublikamizin milli
rogramlart, hom do qosuldugu beynslxalq miigavilo vo saziglor dairssinds inkisaf edir vo
ge).nglxalq arenada da Oziinamoxsus yerlordon birini tutur. Beynslxalq arenada &ziiniin m}Ih
gadrlant ild segilon Azorbaycan Respublikasmin miilki aviasiyast hava gomilorini daim
yenilgsdirdiyi kimi kadr potensialini da daim pegokar miitaxassislorlo komplekslosdirir.

Milasir tipli hava gomilorinin texniki-taktiki istismari, onlarin tomiri, ugugdan svval aviasiya
shlilkesizliyi baximindan dlizglin yoxlamlmasimi hoyata kegirmek imkanlarna malik pegokar
miitaxassislori izo ¢ixarmagq, igds onlan irali gokmok, slava tohsil almaga, ixtisaslarimi artirmaga
tgvsiyaler vermak magqsadils eyni vezifods (pesads) az1 bir il islomig, ndvbati illar dgiin ise 3 ilden
pir iggilorin attestasiyasi kegirilo bilar.

Azorbaycan Respublikasmin milki aviasiyasinda iggilorin attestasiyasmm kegirilmasinda
asas mogsad attestasiya olunan igginin siyasi vo istehsalat keyfiyystlorinin Syronilmosi miilki
aviasiyada kadrlarin dilzglin yerlogdirilmosi vo istifadosinin agkar olunmasi, attestasiya olunan
isgiya tapsirilmig islori yerino yetirilmosi, pesokarhifinin saviyyasinin mildyysn edilmosi, hamginin
rahbar heyatin tarbiyavi islorinin giiclandirilmasi vo smak intizamim1 méhkamlandirilmasidir. MA
iggilorinin attestasiyasimin digor vo homginin qlobal mogsadlarindon biri do sornigin va yik
daginmasi zamani uguslarin tohlilkesizliyi ve aviasiya tohlilkasizliyinin talob olunan saviyyada
tamin olunmasi {iglin svvalcadon planlagdirilan va yerina yetirilon qabaglayici tadbirlarin kompleks
mocmusudur. MA strateji obyektlor sirasina aid oldugundan iggilorin attestasiyasi zamant
asagidakilara diqqat yetirilmolidir:

a) Attestasiya olunan is¢inin siyasi baxiglari vo manavi-axlaqi keyfiyystlori;

b), Attestasiya dovriinds qaza hallar;

c¢) Ixtisasartirmada, texniki dorslards menimsamo saviyyesi;

d) Attestasiya dovriinds intizamlili1, intizam tanbehi va havaslondirilmasi;

e) Tutdugu vazifs fizra tolimatlara qanunvericilik ve diger normativ-hiiquqi aktlara dair

bilik va bacariglars;

f) Ictimai iglorda igtirak faallig1 va s.

Kadrlarin  diizglin  segilmosi, yerlogdirilmosi Azorbaycan Respublikasnin Omoak
Macollosinin  (AR©M) 65-ci maddosindo deyildiyi kimi onlarin pegokarliq saviyyasinin
yoxlanilmast, ixtisasina, sanatine miivafiq olaraq tutdugu vazifays (pesays) uygun oldugunu agkara
gixarmaq magsadi ilo ad1 gakilon Macallonin 66-ci maddasinds gostarilon iggilor istisna olunmagla
qalan biitiin ig¢ilorin attestasiyasi kegirils bilar.

Miilkiyyat va togkilati-hiiqugi formasindan asili olmayaraq Azorbaycan Respublikasinin
orazisindo foaliyyat gstoren biitlin miilki aviasiya milassisslorinds ig¢ilorin attestasiyasi kegirila
bilor.

MA iggilorin attestasiyasi ilo bagh miiddealar “AROM-in tasdiq edilmasi, giivvays minmosi
V2 bununla bagh hiiquqi tonzimloms masslolori haqqinda” Azarbaycan Respublikasi Qanununun
totbiq edilmosi barade Azorbaycan Respublikasi Prezidentinin 15 aprel 1999-cii il tarixli 122
n8mroli formaninin icrast ila slagadar (Azsrbaycan Respublikasi Nazirlor Kabinetinin 2001 -ci il 23
may tarixli 97 nomrali qorari ilo tosdiq edilmig) “Azarbaycan Respublikasinda isgilorin
attestasiyasinin kegirilmasi qaydalan” hilquqi asas tutulmaqla hayata kegirilir.

Toskilati-hiiquqi vo miilkiyyst formasindan asili olmayaraq biitin millki aviasiya
Milassisalorinds iggilorin attestasiyasinin kegirilmasi iizro qorar gqobul etmok solahiyysti yalmz
iogétilrana aid oldugu iiglin o, rehbarlik etdiyi miilki aviasiya miiassisalorinds, habels ayri-ayn
Struktur bolmolorinds attestasiyanin konkret miiddatlori va kegirilms gaydalar, attestasiyamn
kegirilmasi nozerds tutulan toqvim ilinin baslanmasina qodor testiq edir vo attestasiyanin
baglanmasina bir ay qalmigdan gec olmayaraq attestasiyadan kegmoali olan iggilori molumatlandirir.
Bu ciir molumatlandirma adsten miilki aviasiya miitoxessislorinin kadrlar s6basi tarafindon tartib
¢dilmig siyahilarda har bir iggiya imza etdirmakla rosmilogdirilir.

Isgilori attestasiyadan kegirmaok igagétiiranin miitloaq qaydada icra edilmali olan vezifolori
Siyahisina daxil edilmomigdir. Belo ki, AROM-nin 12-ci maddasinds igogbtiiranin osas vozifolori va
Mmasuliyyati sirasinda iggilori attestasiyadan kegirmok kimi macburi tolob yoxdur. Isogétiran
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qanunvericiliklo ona verilmi bu hiiquqdan istifads etmok istayi olsa da belo AROM-nin 66-;

maddosinds sadalanan agagidaki igcilor barssinde qargisinda miloyyan vazifalar qoyumugdy,
Birmenal gakildo AROM-nin 66-c1 maddosinds attestasiya olunmayan isgilorin siyahisi milayyap
olumusgdur: . _ -

- Votonin mildafiosi, azadif1 va orazi biitévlilydt ugrunda harbi omoliyyatlarda Xasarat

(yaralanma, travma, kontuziya) almig va slil olmus iggilor;

_ - Azorbaycamin miistoqilliyinin ve orazi biitovlliyliniin midafissi zamam g0stordiy;
slicaotlora gbro ddvlot taltiflorine vo foxri adlarina layiq goriilmilg iggiler;

- bir vozifado (pesoads) bes ilden az galigan macburi kégkiln va qagqin statusu olan isilor;

- usafimn {i¢ yaginadak sosial mozuniyystds olan va homin mozuniyyat bitdikdsn sonra bir
ildon az miiddatdo milvafiq vazifods (pegodo) galisan qadinlar (usagim tokbagina béyildan kisilar);

- Yyast 18-don az olan iggilar;

- bir vazifads (pesads) faktiki olaraq bir ildsn az milddotda gahian iscilor;

- eyni vozifods (pegado) az1 fi¢ dofo attestasiya olunaraq tutdugu vezifoys uygun oldugy
milayyan olunmus is¢ilar;

- kollektiv milqavilolords (sazislords) nozerds tutulan hallarda attestasiya olunmayan
iggilor;

- Azarbaycan Respublikasinda praktiki tibbi va aczagiliq faaliyyati ilo masgul olan isgilar,

Goriindilyll kimi yuxanda adlan gostorilon vazifolords (pegolords) galisan isgilor barads
igogétilranin hilquglan qanunvericiliklo mohdudlagdinlmisdir. Bels hallarda bazan igogbtiiran millki
aviasiyanin uguslarin tohliikasizliyi va aviasiya tohlitkesizliyine cavabdeh soxslorin bir hissasini
attestasiyayadan kegirmok hiiququndan mohrum olur vo konkret vozifa (pese) tutan isginin
pegakarliq saviyyasinin yoxlanilmasi, ixtisasina, sanatine miivafig olaraq onlarin tutduglan vazifays
(pesoys) uygunlugunu agkara ¢ixarmaq hilququndan mohrum olur. Fikrimca  miilki aviasiya
milassisslorinds ¢aligan agagida adlan geyd olunan kateqoriyadan olan iggilor barasindo attestasiya
zamam hor hansi bir imtiyaz vo giizogtlara yol verilmomasino baxilmas: magsads miivafiq olardt:

- ucus heyatins; '

- tayyara balodgiloring;

- hava horakatinin idars edilmasi izro miitoxassisloring;

- rahbarlors, miitaxassislers vo texniki icragilara;

- sornigin, baqaj va yiik dagimalarinin tagkilini hoyata kegiron iggilars;

- aviasiya tohliikesizliyini tomin edon is¢ilora; i

- aviasiya yanacaq-siirtkii materiallanmin keyfiyystino vo hava gomisinin yanacagla
doldurulmasina nazarsti tamin edon iggilora.

Azorbaycan Respublikasinda miilki aviasiya iscilorinin attestasiyadan kegirilmosi 0sas
etiban ilo AROM-o va Azarbaycan Respublikasinin Nazirlor Kabinetinin 2001-ci il 23 may tarixli
97 ndmrali qoran ilo tosdiq edilmis “Azorbaycan Respublikasinda iggilorin attestasiyasinn
kegirilmasi qaydalan’” na miivafiq sokildo sahavi morkozi icra hakimiyyati orqan: torafindan
verilmig omrlor {izro tonzimlonir. Miilki aviasiya miiossisolorinds iggilorin attestasiyas1 homin
aviasiya milassisosinin, yaxud aviasiya milessisanin tabe oldugu milvafiq markazi icra hakimi_yy?“
orqaminin  rohbori torofindon formalagdirilan attestasiya  komissiyalarinda hoyata kegirilir.
Attestasiya komisiyas1 igogdtiironin omri (soroncamu ilo) biitiin hallarda say torkibi takragomli
olmagla azi bes nofordon ibarst torkibds yaradilmali va hamin komissiyaya tacriiboli, yiiksok
pesokarliq qabiliyyatine malik obyektivliyi vo qarozsizliyi ils segilon nitfuzlu soxslorin vo homkarlar
ittifaglan1 togkilatinin niimayandasinin adlan daxil edilmalidir. )

Milki aviasiya mtlassisasindo eyni vozifada (pesado) azi bir il igloyan soxslor (AROM-DI
66-c1 maddosindo adlan geyd olunan kateqoriyali isgilor istisna olunmagla) attestasiyadan kegiril?
bilarlar.

Attestasiya komissiyasi 6z igini tam agkarliq yoraitindo obyektiv, qorozsiz, soffaf kcgil'f_”"fk
lglin biitin miimkiin imkanlardan istifado edorok attestasiyann yekun naticasi olaraq _ﬁ?“‘ﬁ
tutdugu vazifays (pesoys) uygun oldugu vs ya uygun olmadif hagqinda iki qorardan birini 4ob
etmoalidir: ~ el o
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a) Tutdugu vezifoys uygundur;

b) Tutdugu vazifoys uygun deyil.

Attestasiya komissiyas! is¢inin attestasiyadan Kkegirilmosi zamam gabul etdiyi qgararlarin
obyektivliyini, kadr potensialindan samoroli istifads meyarlarim, pesokar kadrlara olan talabati va s.
pu kimi zaruri ehtiyaclari nozora alaraq 6ziiniin t6vsiyolori, ray va taklifleri ilo agagidakilardan har
hans birini is¢inin attestasiya varagasinds qeyd eds bilar.

Iscinin hovaslondirilmasi, ixtisas, emayin &danilmosi deracesinin artirmaq ve yaxud agagi
salmaqg, ig¢i ilo baglanmig amok milqavilosinds gostorilmis vozifs maagimi doyigdirmok (bels
hallarda m&veud qanunvericilikls milayyon edilmis saviyyadsn asag1 olmamasi gorti gbzlanilmaklo)
omok haqqmna slavalor etmak, ixtisasint artirmaga géndormok, vazifads ilk névbada irali gokilmok
igiin ehtiyat kadrlar siyahisina daxil etmak, igginin razilif1 ilo bagqa iso kegirmak, tutdugu vazifoys
uygun olmadiqda salahiyyatli orqan (burada solahiyyotli orqan anlayis: adi altinda AR®OM-nin 70-ci
maddasinin qeyd hissasinds gostorilon qaydada iggilorin ixtisasmna, peso_doracasina, tacriibasins,
pesokarliq saviyyasina goro tutdugu vazifoys uygun oldugunu miisyyan-etmok maqsadi ilo miilki
aviasiya milossisolorinds yaradilan vo miivafiq salahiyystlors malik attestasiya komissiyas: basa
dilgiilmolidir) torofindon qabul edilmig miivafiq qorar ssasinda is¢inin smok miiqavilosini lagv
etmok haqqinda tévsiys vermak va s.

Attestasiya komissiyas torofindan verilmis tévsiyalor adindan gorilindilyli kimi igogdtiironin
fizorine macburi icra edilmosini nozordo tutan her hansi bir vozifs qoymur. Attestasiya
komissiyasinin tovsiyolori milmkiin hallar figiin nazards tutulur ve tobii ki, son holledici qgorar
isogdtilran torafindan gobul edilir.

Attestasiya naticolorinin obyektivliyi va rosmiliyi baximindan har bir is¢inin adina ARNK-
nin 2001-ci il 23 may tarixli 97 némrali qaran ilo tasdiq edilmis “Azarbyacn Respublikasiminda
isgilorin attestasiyasinin kegirilmasi qaydalar”na slavada gostorimig niimunado tortib olunmus
attestasiya voragasi doldurulur. Bu cilr attestasiya varaqolori ayrihqda har bir ig¢inin soxsi isinds
saxlanlir,
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OCOBEHHOCTH H IIPABOBEIE OCH: OBBI IPOXOKJEHHA ATTECTAIJHH PAFOT-
HHUKOB I'PAZK/TJAHCKOH ABHAIIAH
A.A. I'vceiinos

Oma cmamesa noceswena ananusy ocobennocmeii u 1pasoeoli ocHose nposedenus amme-
Mayuu pabomnuxos I'pasicoanckoii Asuayuu (T'A). [inn npoxosicdenus ammecmayuu pabomnuxos
asmopom evidsuzalomen MHenus no no6ody 6ospacma, cneyuansHocmuy, QynKyul, a maxce on-
Semcmeennocmu pa6omnuxos Ipaicdanckoii Asuayuu.

FEATURES AND LEGAL BASIS OF ATTESTATION OF THE CIVIL A VIATION
A.A. Guseynoy

This article analyzes the characteristics and the legal basis for certification of employees of
ﬂ_’e Civil Aviation. To pass the certification author gives his opinions about age, profession, Sunc-
fion and the liability of the Civil Aviation.
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AZORBAYCAN RESPUBLIKASI CINAYST-PROSESSUAL QANUNVERICILYiNp,
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NORMALARIN TOKMILLOSDIRILMOSI MOSOLOLORI

N. K. 9liyev
Milli Aviasiya Akademiyast

——
Maqalads Azarbaycan Respublikas: cinayat-prosessual qanunvericiliyinds

tagsirlandirilan gaxs qisminds calbetmanin asasi, bu barads

_ 2 ; gabul olunmug qararin ad,
mazmunu'da bagh masalalor nazardon kegirilir, CPM-ds> hamin mﬁnasibaglari tan‘;i;;
edon bazi r.zonnalann cinayat mithakima icraatimin asas prinsiplarine zidd oldugu
milayyan edilmakla, onlari takmillasdirilmasi istigamoatinds takliflar irali siiriiliir.

Agar sozlar: cinayat masuliyyati, tagsi iri i iri
. , tagsirlandirilon gaxs, tagsirlandirilon saxs gis-
mind> calb etma haqqinda qarar, miittohim, ittiham. ! N

o Azorbaycan Respublikasinin qiivvads olan CPM-nin XXVII fasli i iri
qfsm}nda colb etmo» adlamir. Cinayat teqibi tizro mahkamoyadak icra;tdz:dt‘:;l:;ll::gilgll:; o
qlsn:_unda .c?lb etms lolaqqmda mosolonin holli mithiim prosessual vazifalordon sayilir. Beles a;(is
taqsu!andmlan sexs qisminds calb etms haqqinda qarar hamin prosessual akti qabul ehJ;is vazifali
soxs ila (mﬂst'antiq, prokuror) tagsirlondirilon goxs arasinda cinayat-prosessual mﬁnasibatlar;;
yaradan hiiquqi fakt rolunda ¢ixig edir. Bu qorar asasinda cinayat prosesina yeni subyektlor qosulur
1tt}ha§n- e_lan .ol_unmus tagsirlondirilon goxs prosesin osas istirakgilarindan birina cevrilir, t;alfi m;:
prinsipinin, ittiham Vo mildafis taroflorinin prosesds foal istiraki yaranir. Taqsirlandi;ilan $'.;xs;
qismindo calb_etnla ibtidai aragdirmanin ondan sonraki {imumi istiqgamatinin milayyan cdilmas?nds
mﬂhﬂm ahamlyyat'a ma.hk olur, miistantigin yeni siibutlar slda etmok (mosslon, lizlogdirma va s
istintaq harakstlam_n aparmaq hiiququ), togsirlandirilon goxsin ise yeni vasitolor ilo mﬁdaﬁ:;
olunmaq (masslen, igo dair miixtolif vasadatlorla ¢1xig etmak hiiququ) imkan1 yaranur

Prof. M.B.(.Iafarq}ﬂiycv cin.ayat prosesinda togsirlondirilon goxs gisminda qz.;ran gox vacib
Erosessual akt .k:lml' qumatlandlrgﬁs, bu qorarla cinayst masuliyyatine calb edilon soxsin
liquglarinda bilavasito esash gokilds doyisikliklorin bag verdiyini, yoni milvafiq doracada
c;n:n:;hducz!laschr_ll_dlg,un geyd etmigdir. Miisllifin hagli m6vqeyins gora bu gorar hom miistontig, hom
b?l ;\?;l:ilrtalal:jggla?ﬂis;;sn ﬁgﬁi ;:t}stasni .:Ill}::'l]sx;{ﬁygats malikdir. Ona goro ki, tagsirlondirilon goxsin
4 bilmo g s 4 <
qarann'llr‘:l or{alclaéllgdilmasi ilo heﬁltla kegirilir (6,ﬁs’\?:tqlu2).taqMkmdml‘?Il Ol <
_ Togsirlondirilon goxs gismindo colb etmo bozon cinayat mosuliyyati i
eynilagdirilir. Ona_ goro do cinayst mosuliyysti cinayat va zinayat-prosy;ﬁzla h?cizqeg]fsl;g
arasmt@a alaq:';lagdl.nm. morksz, saholoraras: hiiquqi hadiss kimi gixis edir, togsirlondirilon goxsin
térotmig oldugu ictimai tohlikali amolo gbrs qanunla miloyyon olunmus qaydada miivafiq cinayot-
prosessual formada. d6vlat mocburiyyat tadbirlorina, CM-nin miivafiq maddasinin sanksiyast
hﬂdudugi(]ila mihru:::ﬂy.yatl?'ra maruz qalmaq vazifssi kimi saciyyslandirilir (9, s. 18).
ayat mosullyyati 1o vaxt yaranir, onun baglangici vo sonu haradadir? B id
n.:lﬁvqe yt?xdur. Boazi I.nﬂslhﬂar (1.Y.Kozagenko, A.S.Molodsov va qeyrilari) cinayatunll:squ(il:ay;:t?ni
cinayat huquq mﬂngmbatlari ilo eynilogdirir vo hesab edirlor ki, cinayatin térodilmasi ilo cinayat
Eﬂquq. mﬂnwpatlan yaranir, qﬂnkl bu zaman cinayat tSrotmig soxs ilo dévlot arasinda cinayat-
liquqi rflﬁnasljbstl.ar yaranir. Digor miolliflor (V.Q.Smimov, L.M.Karneyeva vo qeyrilori) hesab
edirlor lq,. goxsin cinayst toratmokda togsirli olub olmamas yalmz mshkemonin ittihamedici va y2
!Jaraatvenm hékmil ilo miiayyan edildiyindan, cinayot mosuliyyati ittihamedici hékmiin ¢ixarilmas!
ilo yaranir (10, s. 91). Ugiincit qrup miblliflorin (R.R.Qaliakbarov, B.T.Razqildiyev vo geyrilor)
mdvqgeyino gora cinayot mes.uhyyatinin asasinda goxsin cinaystin t6rodilmoesinds togsirli olmas!
dayandiindan, cinayat mesuliyyatinin baglangict mahkama hékmiiniin ganuni qiivvays minmasi il

baglamalidir (12, s. 289). Sonuncu qrup miisllifler (Y .M.Braynin, A.N.Iqnatov vs qeyrilori) hesab
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Jdirler ki, cinayat amoli agkar edildiyi a}ndan cinayat r.nasuhyyatl' yaranir, cinayat masmwyanmq
paglangicint tosdiq edon prosessual akt isa togsirlondirilon soxs qisminds colb etmo sayilir. §oxsi
cinayat mosuliyystine colb etmok figlin kifayot qodor osaslarn miioyyan edilmosi cinayat
masu]iyyatinin baslangic1 sayilir (8, s. 28; 10, s. 92). Biz sonuncu m&vqeyin daha ssaslh oldugu
qmagtindayik. Odabiyyatda, homginin dilzgiin olaraq gdstorilir ki, tagsirlondirilen goxs qisminda
calb etmd haqqinda qorar mohkoms tarefindon hokm ¢ixarilmas: {iglin vacibdir. Bu akt dovlstin
inayatin toradilmosinds tagsirli olan goxslori cozalandira bilmok hilququnun realizosinin zaruri gorti
ayalir (13, 5. 346).

Milstontiq torofindon tagsirlondirilon goxs qisminds colb etmo haqqinda qerar vaxtinda
Glxanlmahdu'. Bu zaman no tolosmaya, no do gecikmays yol vermok olmaz. Ciinki hor iki hal
qanunun toloblorinin pozulmasina sabsb olur. Birinci halda goxsin asassiz olaraq tagsirlandirilon
soxs gisminda colb edilmosi miimkiinddrso, ikinci halda togsirlondirilon gaxsin ibtidai aragdirma
miiddotinds ona elan olunmug itthamdan lazimi soviyysdo mildafis olunmaq imkanlari
mohdudlagir. M.O.Coaforquliyev gdstormigdir ki, soxsi togsirlondirilon ‘§oxs gismindo calb etmo
zamani milstantigin onun cinaystin toradilmasinds tagsirli olmasina dair tam va gati inamu istintaqin
davam etdirilmasini mohdudlagdirmur, oksino, ibtidai aragdirma togsirlondirilon §oxs meydana
¢ixdiqdan sonra boyiik viisot alaraq daha intensiv suratds aparilir (6, s. 415). Onu da nazsra almaq
lazimdir ki, ganun milstentiqin qarsisinda togsirlondirilon goxs qisminds colb etmo hagqinda qoran
qobul edorken cinayotin tofarrtiati il biltiin hallarinin siibut edilmasi vazifosini qoymamugdir.
Togsirlondirilon goxs gisminda colb etms ilo cinayet igi {lzrs ibtidai aragdirma sona catmur,
sibutlarin toplanilmas1 prosesi davam edir. Ona gbra do ibtidai aragdirmanin sonraki gedisati
zamam tagsirlondirilon §oxso elan edilmig ittihamin doyigdirilmasi v ya ona alavalerin edilmosi
milmkiindiir (CPM-nin 225-ci maddasi).

Azorbaycan Respublikasinin qiivvada olan CPM-nin 223-cii maddasinds tagsirlondirilon goxs
gisminda calb etmanin osasi vo qaydasim tonzim edon milddealar tasbit olunmugdur. CPM-nin
223.1-ci maddosing asasan sexsin tagsirlondirilon soxs gismindo calb edilmosi ligiin asas cinayatin
onun torafinden térodilmosino dolalot edon ilkin sitbutlarin mocmusudur. CPM-nin 223.2-ci
maddosinds iso geyd olunur ki, 223.1-ci maddado nozerds tutulmus, siibutlar olduqda miistontiq
saxsin tagsirlandirilon goxs qisminds calb edilmosi haqqinda ssaslandirilmig qorar gixarir. CPM-ds
«lkin stibutlar» ifadesindon olava «stibutlarin kifayat etmasi» ifadesindan istifado olunmugdur.
«lkin siibutlar» ifadasine anlayig verilmosa da, «siibutlarin kifayat etmosinna anlayis verilmigdir.
Belo ki, CPM-nin 146.1-ci maddasino asasan cinayat taqibi iizra toplanmus siibutlarm kifayot etmasi
dedikds, miloyyan edilmoali hallar {izro miimkiin siibutlarin elo bir hacmi nazards tutulur ki, onlar
silbut etma predmetinin miloyyan edilmosi figlin métobar va yekun naticays gelmoayo imkan versin.

Goriindilyii kimi, CPM-do métebar vo miimkiin siibutlar ifadolorindon do istifado
olunmugdur (146.1, 351.3.3 va digor maddoler). CPM-nin XIV fasli «Siibutlar» adlanir, CPM-nin
124.2-ci maddasinds siibutlarin ndvlori sadalanir. Nozeriyyads sitbutlarin miixtalif tosnifat: aparilir.
M.D.Coforquliyev ittihamin predmetins olan miinasibatina gora ittihamedici vo barastverici, alinma
monbayino gora ilkin vo téroms, osas fakta milnasibotine gors dilziino vo yanaki siibutlan
ayirmugdir. Milollif mitoyyan edilmsli olan faktlar haqqmnda ilk menbadan alinan molumatlan ilkin,
homin faktlar haqqinda ilk monbaden deyil, diger monbalordon alinan molumatlan iso toromo
sibutlar adlandirmugdir (6, s. 255-256). -

Azsrbaycan Respublikasi CPM-nin Kommentariyasinin miislliflori 223-cii maddoni §orh
edarkan gostormislor ki, tagsirlondirilen gexs gisminda colb etmonin asas1 dedikds, cinayat taqibi
lizrs toplanmug siibutlarin elo mocmusu basa diigiiliir ki, bu, tohgiqatgida vo miistantiqds toradilmis
smolin ictimai tohlitkoli, qeyri-hilquqi, tagsirli olmasi, habelo cinayst tSrotmis soxsin cinayotin
subyekti olmas: barads inam yaratmi§ olsun. Soxsin tagsirlondirilon goxs gisminds colb edilmasi
ligiin cinaystin homin goxs torafinden téradilmasins dolalot edon ilkin siibutlarin macmusu o halda
kifaystedici asas sayilir ki, homin siibutlar cinayot hadisasinin m&vcud olmasini, cinayat omolinin
tovsifini, togsirlondirilon goxs qisminds calb edilon soxsin togsirini (cinayati qasdan, yaxud
chtiyatsizliqdan torotdiyini), habelo cinayat mosuliyyatini aradan qaldiran hallarin olmamasini
miloyysn etsin (1, s. 95). M.D.Cofarquliyeve gora cinayat-prosessual ganunvericilik §oxsi

173




Elmi Macmualar

Cild 15 N2 4
togsirlondirilon goxs gismindo cinayst masuliyystine colb etmok {iglin ona elan edilen ittih
osaslt olmasim tosdiq edon kifayst qador sitbutlarin mévcud olmasm tolsb edir (6, s. 413
Beloliklo, ganun goxsi tagsirlondirilon goxs gismindo colb etmak iiglin asas kimi ilkin sﬁbutlam;
mocmusunu talob etss da, hom M.9.Coforquliyev, hom do kommentariya milalliflori §oxss cinayat
torotmosine gora ittiham elan olunmasi Uiglin osas kimi kifayst gader siibutlarin mdveud olmagy,
qeyd etmis vo daha ¢ox onun izahi {izorind> dayanmuglar. Fikrimizco, bu tosadiifi deyildir, giing;
qanun ittithamin osash olmasim talab edir, bu iso ittham elan etmok {i¢lin kifayst qadar siibutlany
mévcud olmasim gortlondirir. Azorbaycan Respublikast CPM-don forgli olaraq = Rusiy,
Federasiyasinin 1 iyul 2002-ci il tarixden qilvveda olan: CPM-da miittahim kimi calb etmonin asag,
kimi ittitham iroli siirmays asas veren kifayat qodor siibutlarin mévcud olmasi miiddaas toghit
olunmugdur (171-ci maddssinin 1-ci hissasi).

Siibutlarin kifayst etmosinin vo ya kifayot qodor siibutlanin méveud olmasimin meyarlan
gismindo hansi slamatler ¢ixi§ eds bilor? Merhum prof. C.H.Mdvstimov haqli olaraq gostarmisdir
ki, miittohims ittiham elan etmak ti¢lin asas veran kifayat qoder siibutlar 6z mozmunu etibari ils by
amala gbro masuliyyst miloayyan edon ganun normasmnin dispozisiyasinda bu va ya diger formada
izah olunan cinayst torkibinin elementlorinin aydinlagdinlmasina ydnsldilmalidir. Belo olduqda
toplanmug siibutlar kifayatedici asas hesab edilmolidir. Sksins, istintaq zamam cinayat qanununun
dispozisiyasinda gostorilon cinayat torkibinin har hans1 bir elementi miloyyan edilmazsa, bu zaman
milstontiq goxsin miittohim kimi calb edilmasi gerarim gixara bilmaz. Bu qarann ¢ixarilmast {igiin
baglica, osas sabab konkret omoalda cinayat torkibinin elementlorinin méveud olmasim tosdiq edon
stibutlardir (7, s. 179-180).

CPM-nin 146-c1 maddosina asasen belo noticoya golmok milmkiindiir ki, siibutlarin kifayat
etmosinin meyarlar1 siibut etmonin predmeti osasinda miloyyen edilmolidir. Azarbaycan
Respublikas1 CPM-nin 138.1-ci maddosina osasan silbutetms ittthamin qanuni, asash vo adalatli
halli iigiin ohamiyyet kasb edan hallarin miiayyan edilmesi maqsadils stibutlarin slde edilmasindan,
yoxlanilmasindan vo qiymatlondirilmasindan ibaratdir. CPM-nin 139-cu maddasinds siibut edilmali
hallarin dairssi (siibut etmonin predmeti) miioyysn edilmigdir. Homin hallar agagidakilardan
ibaratdir:

1) cinayst hadisasinin bag verma fakt1 va hallan;

2) siibhali va ya tagsirlondirilon goxsin cinayat hadisosi ilo slaqasi;

3) cinayat qanunu ils nazards tutulmus amslda cinayatin alamatlari;

4) cinayat qanunu ils nazarde tutulmug amolin tdradilmasinds goxsin tagsirliliyi; :

5) cinayat qanunu ilo nozords tutulmug cozam yiingiillogdiron vo agirlagdiran hallar;

6) bu Macalls ilo bagqa hal nazardo tutulmamigsa, cinayat prosesi igtirakgisinin vo ya cinayat
prosesinda igtirak edon digar goxsin 6z tolobini osaslandirdig: hallar.

Fikrimizco, goxsin taqsirlondirilon goxs qisminds colb edilmosi {iglin asas kimi ilkin
siibutlarin mocmusu dedikds, ilk dérd qrupda, yoni CPM-nin 139.0.1 — 139.0.4-cii maddslorind?
gostorilon hallarin siibutlara osason miloyysn edilmesi baga diiilmalidir. CPM-nin 7.0.20-ci
maddosinda ittihama «bu Macollads miloyyon olunmus qaydada goxsin cinayat qanunu ilo nazord?
tutulmus konkret amoli torotmasinin israr edilmoasi» mozmununda anlayigin verilmasi da fikrimizi
mdohkomlandirir. Odobiyyatda diizgiin -olaraq gostorilmigdir ki, cozam yiingiillogdiron V2
agirlagdiran hallanin miloyyon edilmomoasi goxsi togsirlondirilon soxs gisminda calb etmoys mané
ola bilmoaz (1, s. 96). _ ]

Soxsin tagsirlondirilon goxs gisminds calb edilmasi onun cinayatin toradilmesinda tagsirli
olmasi demsk deyildir. Azorbaycan Respublikasi Konstitusiyasimn 63-cli maddasino osased
cinayatin tdrodilmosinda tagsirlondirilon har bir goxs, onun tagsiri qanunla nazards tutulan qaydaqa
siibuta yetirilmoyibso va bu barads mohkomonin qanuni qiivvays minmis hkmii yoxdursa, taqsirsiz
sayilir. Mshkomonin hékmii olmasa kimss cinayatds tagsirli sayila bilmoz (1‘:.)qsirsi2‘~hk
prezumpsiyas1). Eyni mozmunlu miiddea CPM-nin 21-ci maddesindo do tosbit olunmugsdur:
Bununla bels, miistantiq soxsi tagsirlendirilen oxs qisminds calb edarkan i iizra toplanmig siibutlaf
asasinda daxili inamim1 rehbar tutaraq onun miivafiq cinayati térotmosinds taqsirli olmas: gonaatin?
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ﬁqsirlandiﬁion soxs qisminds calb etma eyni zamanda taqsirlandirilgn soxsin habs olunmasi
da daxil olmagla onun hiiquq va monafelorini ciddi gokilds mohdudlagdira bilon prosef'.sual aktdr.

Miistantiq tagsirlendirilon goxs gisminda calb etms haqqinda goran qabul' e:th_k(?an sonra da
ibtidai aragdirmant davam etdirir, soxsi ona qgars1 iroli silirdilydl ittiham iizro c.lindmr., 1tt1he.u;n tasdiq
edon, onu daha da méhkomalondiron diger, olave silbutlar toplayir. Milstontiq t?qsula_n@nlon §OXS
gisminda calb etma haqqinda qarant qobul etdikdon sonra cinayat togibini ittiham istiqgamatindo
gparmaja meyl gostorir. Oks halda onu osassiz ittiham n-ah sllrdilyﬂpo goro tal:u.c oldugu yuxan
orqanin rohborliyi torafinden «cazalandinlmaqy tohliikosi gozloyir. (;PM-mn chzarb.aycan
Respublikasi cinayat-prosessual qanunvericiliyin toyinat» adlanan 1-ci m.adds§u3do cinayat
{grotmokda tagsiri olmayan heg kesin qanunsuz ittiham ve ya mahkum edﬂmasu.un 'mﬁmkﬁn
olmamasina yonaldiyi ifads edilso ds, bu madds miistantiqin tagsirlondirilen §oXS qisminds calb
etmo haqqinda qoran qobul etmasindon sonra cinayst toqibini ittiham istiqamatm.da aparmasinin
qarsisim alan ciddi manea kimi ¢1x1§ etmir. Ciinki CFM-da miistantiqin iizerine tagsirlandirilon §oxs
gisminda calb etmo haqqinda gorar1 qobul etmosindan sonra da igin hallarin tam, hortorofli vo
obyektiv aragdirmas1 vazifosi qoyulmamigdir. Ona gora ds taqsirlondirilan. §oXS qisminda calb etma
haqqinda gararin qanuni va asash olmast zoruri gart kimi miloyyan edilmolidir.

Lakin CPM-nin 223.1-ci maddasinda cinayatin téradilmasine dolalat edon ilkin siibutlarin
olmas1 soxsin tagsirlondirilon §oxs gisminda calb edilmosine osas verdiyi kimi tosbit olunmugdur.
Biz §oxsa qars1 ittiham elan olunmas: {igiin «ilkin siibutlan ifadasinden istifado olunn?a.smx ugurlu
saymiriq, daha dogrusu, ilkin -siibutlarin ittiham fglin heg do homige kifaystedici olmadif
qenastindoyik. Rusiya Federasiyas1 CPM-nin 171-ci maddosinin 1-ci hissosindo bu maqsed ligtin
istifado olunmus «kifayst qadar siibutlar mévcud olduqda» ifadesini daha uEu:lu sayiriq, Yep
galmiskon qeyd edak ki, Azarbaycan Respublikasinin 1960-c1 il 8 dekabr tarixli qanun_u-Ha tosdiq
edilon va 2001-ci il 1 sentyabrinadok qiivvade olan 1960-c1 il CPM-da do soxso qarst ittiham elan
etmok iigiin osas kimi kifayst qader siibutlanin méveud olmasi gostorilmigdi. Belo ki, homin
Macallonin 150-ci maddssinds qeyd olunmusdu ki, cinayat etmokds ittihami elan f:tm?k 1_191111 osas
veran kifayot qodar siibutlar méveud olduqda, miistontiq homin goxsin miiqassir sifotindo calb
edilmasi haqqinda dalilli gorar gixanr. W

Burada digor moqam kimi CPM-d» istifads olunmus «tagsirlondirilon goxs qlsn:.@da calb
etmoy ifadasinin dziina diggati colb etmok istayirik. CPM-nin 7-ci maddasindo togsirlondirilon §OXS
ifadosi osas anlayiglarin siyahisina daxil edilmomigdir. 1960-c1 il CPM-ds bu ifad.adan dcyﬂ,
«milqossir sifotinda colb etmoy ifadosindan istifads olunmugdu. Homin Macollenin 55-ci madt‘iasEna
asason mohkamoays verilmis milqassir miittohim, hagqinda ittiham hokmii ¢ixarlmig muttah;m iso
mohkum adlanirdi. Insan hiiquglan tizro Avropa Mohksmasinin Hini vo MakQinness hlanc}lyaya
qars: ig fizre 21 dekabr 2000-ci il tarixli gorarinda ifads etdiyi hilqugi mévgeys gora Konvensiyanin
6-c1 maddosinin monasinda fordi voziyystine «ohomiyyetli tosir edilmig» her sansi §OXS
«ogsirlondirilon goxs» hesab oluna bilor. Azarbaycan Respublikasi Konstitusiya l}fl_shkamam
Plenumu Avropa Mohksmasinin tacrilbesini nazrs alaraq hesab etmigdir ki, g«aqsirlandlr{lan §OXS»
anlayig1 genis tofsir oluna bilar. Tagsirlondirilon goxso aid hiiquglar hotta bu statusa malik olmasg
belo, ona qarst faktiki olaraq tagsirlondirici xarakterli prosessual addimlann atildift d¢tin fordi
Vaziyyating tasir edilmis hor hansi goxsa samil olunmalidir (2, s. 326). =

Biz togsirsizlik prezumpsiyasi noqteyi nozerindon ibtidai argdirma zamami itttham elan
edilmig vo mohkemoays verilmig goxsin no tagsirlondirilon soxs, no do miiqassir adandirilmasini
dlizgiin saymiriq. Hesab edirik ki, bu magsad ii¢lin miittohim ifadasindan istifado oll-mmam da.ha
diizgiindiir. Yeri golmiskon qeyd edok ki, RF-nmn qiivvads olan CPM-nin 23-cii fosli «Miittohim
Gisminds colb etmo. fttiham elan etmo» adlamir. Homin Macallonin 47-ci maddssine 9sasan
barasinda miittshim qisminda calb etmoa haqqinda gorar1 v3 ya ittiham akti gixarilmig goxs miittohim
sayilir. Cinayst isi llzro barasindo mohksmo baxisi toyin edilmis miittshim miihakimo qlun?n,
itttham hékmil gixarilmig miittohim iss mohkum adlanir. Azarbaycan Respublikakasi Kor.lstltumyq
Mshkomasi Plenumunun hilquqi mévgeyina goro barasinds elan edilmis (gixarilmg), lakin qanuni
qlivvays minmomis ittiham hékmii olan soxs do mohkum v ya mohkum edilmig adlanir (2, s. 346).
Qeyd edilanlora asasen biz RF CPM-nin qeyd edilon miiddsalarini daha dilzglin hesab etdiyimizdan,
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Azorbaycan Respublikast CPM-nin XXVII faslinin «Milttshim qisminds calb etma. jti}
etmo» adlandinlmasini, CPM-do olan «togsirlondirilan $oxs qisminds colb etmoy
«miittohim qisminda cslb etmow, «tegsirlondirilon soxs» ifadesinin «miittohimy» sazy
olunmasini toklif edirik. CPM-do mévcud olan «cinayati térotmokds tagsirlandirilen
ifadosinin (mosalan, 1.1-ci maddada vs s.) ise «cinayati toratmokds ittiham olunmus $OXSH 5057 ;
ilo ovaz olunmast magsadauygundur, ) "

Tagsirlondirilon gaxs gisminds calb etmo haqqinda qarar ti¢ hissadon ibarst olur: o3
ittiham vo natico hissolori (CPM-nin 223-cii maddssinds qerarin tasviri-asaslandiric vp Notics
hissolorinin adi gokilmigdir). CPM-nin 223.3.4-cli maddasins esasan tasviri-asaslandiricy hjmd:
digor olamotlor ilo yanag1 cinayat bir qrup soxs torofindon téradildikda, igtirakeiligin ngvy aks
olunmalidir. Azorbaycan Respublikast CPM-nin kommentariyas: miislliflori do gostarmiglar ki
zarurot olduqda gorann natica hissasinde CM-nin Xiisusi hissasinin maddolari ilo yanag, Umum;
hissosinin do maddolori gostarilmolidir, cinayat istirakgihigla téradildikds CM-nin 32.2 - 3254
maddaloring istinad 6z oksini tapmalidir (1, s. 97).

Tagsirlondirilon saxs gisminda calb etma qerarin ittiham hissasini gorti olaraq iki hissa
aywrmaq olar. Birinci hissads tagsirlondirilon soxsin soyadi, adi, atasmin adi, cinayatin torodildiy;
yer, vaxt, térodilma #isulu, naticasi, tagsirin formasi, cinayatin motivi, ikinci hissads isa CM-nip
tokco Xiisusi hissosinin deyil, hom do Umumi hissasinin normalan (basa ¢atmayan cinayat,
cinaystdo istirakeiliq) esasinda amolin qiymotlondirilmasi — cinayatin tévsifi hayata kegirilir,
Qanunverici CPM-nin 223.3.4-cii maddasi ilo tagsirlondirilon goxs qisminds calb etma haqqinda
qorarda istirakeiligla toradilon cinayetlorin diizgiin tdvsifinin 6z oksini tapmas: istayindo olsa da,
buna nail ola bilmomis, hamin madds ugursuz formuls edilmigdir. Molum oldugu kimi cinayatda
igtirak¢ihgin név vo formalan farqlondirilir. CM-nin 32-ci maddasinds istirakeiligin dord névil
sadalamir: icragi, togkilatgs, tohrikei vo komokei. CM-nin 33.3-cii maddasing asason cinayatin
togkilateisi, tohrikeisi vo komakgisi toredilmis cinayats géro, cinayatin téradilmasindos onlarn eyni
vaxtda birgo icragi kimi igtirak etdiyi hallar istisna olunmagla, bu Macallenin 32-ci maddasina
istinad edilmoklo homin Macollonin Xiisusi hissasinds nozords tutulmug miivafiq maddays uygun
olaraq cinayat mosuliyyatina calb edilirlor.

CM-nin 34-cil maddasi «stirakeiligin formalariy adlandirilmasa da, aslinds burada cinayotin
qrup halinda téradilmosinin formalan sadalanmigdir: bir qrup soxs, qabaqcadan albir olan bir qrup
§oxs, miitosokkil dosto va cinayatkar birlik (togkilat). Nozeriyyado cinayatin istirakgiligla
toradilmosinin hamin {sullarinin igtirakgiligin formalan kimi adlandirilmas: qabul olunmugdur.
Azarbaycan Respublikasinin Bag Prokurorunun ve Daxili Islor Nazirinin respublikada tohqiqat-
istintaq qurumlan olan hiiquq miihafizo orqanlarinin rohborlari ila razilagdinlmig halda 16 dekabr
2005-ci il tarixde tosdiq etdiklori, 22 dekabr 2005-ci il tarixds ise Odliyys Nazirliyinda qeydo
altnmig «Azarbaycan Respublikasinda cinayatlorin vahid ugotunun aparilmast ‘qaydalar1 haqqinda
Tolimat»a asason cinayat isi baglamldiqda statistik kartogka (Forma Ne 1) doldurulur. Talimatin 17-
¢i bandinin 1-ci hissasinds kartogkalarn tortibine dair qoyulan taloblordsn biri kimi gostorilmigdir:
bir grup soxs torofindsn térodilmis cinayat (Azarbaycan Respublikasi CM-nin 31-ci maddasinde
nazards tutulan formada cinayatds igtirakeiliq) bir cinayat kimi hesaba alinir (3). Goriindilyii kimi,
bu normativ aktda da «bir qrup goxs» igtirakeiligin ndvil kimi deyil, formas: kimi tosbit olunmugdur.

Belalikla, CPM-nin 223.3.4-cit maddasinds bir torafdsn istirak¢1ligin névil ilo formasi qansiq
salinmug, digar terofdan istirakgiligin formalarindan yalmz bir qrup soxsin adi gokilmoklo fikir
natamam ifads olunmugdur. Odur ki, CPM-nin 223.3.4-cii maddosinin cinayst hilququ normalarng
uyBunlufunu tomin etmok mogsadi ilo onun agagidaki redaksiyada verilmosini toklif edirik:
«cinayat istirakeiligla toradildikds, onun ndvii va formasiy. '
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SILAHLI MUNAQISOLOR ZAMANI FIZIKi SOXSLOR® DOYMIS ZIVANIN
ODONILMOSINDD BMT-nin KOMPENSASIYA KorvﬂsstYAsmsm ROLU

_ 1.0. Quliyev, T. 1. Stikiirov !
Milli Aviasiya Akademiyasi, AMEA-nin Folsofs, Sosiologiya va Hilquq Institu

‘ Magala BMT-nin kompensasiya komissiyasimin tadgiqatina hasr olunub. BMT-
nin kompensasiya komissiyasi 1991-ci ildo BMT-nin Tohlitkasizlik Surasinin komoakgi
orqant kimi yaradilib. O, Kiiveytin Iraq torafindon qanunsuz harbi basqim va isgal;
naticasindo doymis zarara gors iddialart nazardan kegirir va kompensasiyalar: odayir.
Silahli miinagisalardon sonra zararin Gdanilmasi adalstin bargarar olunmas: m;u"n
onamlidir. Miiallif komissiyamin yaranmasim, inkisafim va onun humanitar hiiququn
galacayi tigiin praktik ahamiyyatini tahlil edir.
Agar sozlor: BMT, silahli milnagisalar, Iraq-Kiiveyt mitharibasi, fiziki saxslar, BMT.
nin Kompensasiya Komissiyasi ’ )

. Insan hiiquglarmin mildafiesi masalosi ister dévlatdaxili milli hilquq, istarsa doa beynalxa]
hiiquq normalan asasinda hoyata kegirilmasi xiisusi ohomiyyat dagiyir. Bu masals XX yﬂziljikdg
aknmll_lgn cohotdon mithilm xarakters malikdir. Osrin 2-ci yansindan baglayaraq bu sahods
?i{t:lnambgtlaﬁn t:;cnzimlanmsisi beynslxalq hilquqi aktlar ¢ormivasindo tsmin edilir. Bels hiiqugi

ara Cenevra konvensiyalari vo onlara aid 1977-ci ilin ala ini
aid miixtalif sonadlor daxildir (10, s. 265). s b

Mtia.sir dovrda beynalxalq alomds an gox tezahiir eden hadisalar silahli milnagiselordir ki
onun da nat%casinda insan hiiquglannin on ciddi v kiitlovi okilds pozulmas: hallan bag verir Bel:;
ki, bir sira silahli miinagigolords humanitar hilququn ciddi pozuntusuna yol verilorok fiziki :;a;ts]sm
zorar vu;u}uq Bu zaman beynslxalq mosuliyyatin realizo - olunmas: iigiin miiayyan tadbirlor
gﬁrulmahdl.r. Ik ndvbado bels bir sual yaranir - fiziki goxslor beynslxalq hiiquqi subyekt olmayaraq
ko.mpe.nsamya talobi ila ¢ixig eds bilarlormi? Bununla bagli Beynalxalq hilquq komissiyasi hesab
ec_hr kll, “.. silahli milnaqigolor zamam qanun pozuntusunun qurbam olmug fiziki goxslorin
?llllavas;tlaoc);anunsuzluga gbra masuliyyat dagiyan dévistdan kompénsasiya tolob etmok osasi var...”

p il

Fiziki goxsloro doymig ziyanin ddenilmasilo bagl miixtolif qurumlar, komjss'iyalar yaradilur.
Beynoalxalq qurumlar — o ciimloden BMT silahli miinagigolori vo onun agir zorarli noticalorini
aradan galdu'maga aligsa da bu sahodo goriilon islor qonastboxs deyildir. Elo Azarbaycan
Bespubhkasmm iggal olunmus srazilori vo bu orazilorin kiitlovi suratds hiiquglan pozulmusg ohalisi
ilo bagh gorillon tadbirlor bariz nlimuna hesab edilo bilar. Son illords beynolxalq tocriibado heg
olmgsa_ zorargokmiy goxslors doymis zororin hesablanmasi va bu zororin danilmasi ilo baglt
komissiyalarin togkili az da olsa qeyd edilon problemin halli istigamatinds miisbat addimdir.
Beynalxalq tacriibo gdstarir ki, doymis ziyanin ddanilmasi il bagl naticalor méveuddur.

Masalgn, Emanuela Kiara Qiar bu haqda yazir: “ ... insan haqlan {lzro yaradilmig miixtalif
beynalxalq. tribunallardan basqa, biz kegmis Yuqoslaviya vo Ruandada beynolxalq humanitar
ht}ququn ciddi pozulmasi ilo slagadar togsirlondirilon goxslorin isi ilo bagh yaradilmug iki xiisusi
tribunaln, hom do Beynolxalq Cinayst Mohkomosinin tosis olunmasinin gsahidi oldug. Bu
}t;;GSbelis;Isﬂ}? bir fuac]lla milli mshkomolor torsfinden beynslxalq saviyyads insan haglannin v2

eynalxalq humanitar hiiququn ciddi pozulmas: i i ibi foaliyyati

e s('] 2% = p I bagh soxslorin taqibi foaliyyati da nazars garpan

_ Humanitar hiiququn pozulmasi ilo slaqadar zororin &donilmasi ilo bagh cari tacriibs V0
foaliyystds olan qanunvericiliys baxis bu fonda vaxtinda taqdim olunur, flk baxigdan ganuni
g_ﬁr(h.:an s1_1&1 belo olur ki, yalniz ganun pozulandan sonra miisyyan olunmasi miimkiin olan zararin
bdam-lmam }%anm yolla hiiquqi normalara riaysti méhkamlandiro bilor? Hor bir konkret goraitd?
zororin Odonilmosine  qanun pozuntusu noticesindo samil olunmasina baxmayaraq, hiiqudi
normalann pozulmasi &zilylo zorsrin &desnilmasi hilququnu tslob etdikds onlar (yan’i hiiqugi

normalar) imumosn méhkomlanir. Zarorin danilmasi ganunlarin tatbiginin mithiim elementi kimi
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4ziinil tamsil edir va golacak cinayatlorin garsisinin alinmasinda miihiim rol oynaya bilar. Olbatte

(g, zorarin ddonilmasinin 6zii xiisusilo humanitar hiiquq pozuntularina moruz qalmus fiziki goxslor
fgiin ¢OX bayiik praktik ohomiyyat kosb edir. Hotta cinayatin birbaga sabablori aradan qaldirldigdan
sonra homin soxslar son daraco hossas vaziyystds qalirlar. Onlarin uzun miiddatli tibbi miialicays
ehtiyaclari ola bilar, yasayrs liglin pul gazanmaq iqtidaninda olmaya bilerler va yagin ki, ev, soxsi
,mlaklarindan mohrum ola bilerlor. Kompensasiyalarin 6donilmasi zorargokanlor figlin cinaystdon
syvalki soraiti — beynalxalq hilququn talob etdiyi kimi “status quo ante” yaradacagim gliman etmok
sadolovhlilk vo insafsizliq olardi. Buna baxmayarag, vaxtinda va kifayat gador kompensasiya alds
otmok hoyatlarim yeniden quran zarargskanlars edilon kémayin vacib {insiiriidiir (10, s. 266).

Silahli miinagigolor zamam zorarin &donilmasi problemi subyektlorin beynslxalq hiiqugi
mosuliyyati ilo aynilmaz daraceds bagh olub hal hazirda aktual olmaqda davam edir. Milnagigalarin
parada bag vermosindon asii olmayaraq onun 9sas macmusu beynslxalq hilquqi normalarin

sulmasindan ibaret olan qeyri-qanuni horokatlor noticesinde qanun pozuntusuna yol veran
dovlotin hiiqugi mosuliyysti vurdugu zororin donilmesidir (9, s. 223). -

Qeyd edilon masalo xiisusi shomiyyst kasb etdiyindon elmi-tadqiqat zamam ona xiisusi
diqget yetirilmigdir. Belo ki, hal-hazirda basg veron miinaqigolor naticasinds vurulan zararin
sdonilmasi institutu vo 8doms mexanizmi halledici rol oynayir. Beynslxalq tocriibada silahh
miinaqiso naticasinda gaxso vurulan zararin 6denilmasini BMT-nin xilsusi orqant hayata kegirir.

Kompensasiya komissiyasi adlanan bu qurum BMT-nin Tohliikssizlik surasmin kémokgi
orgamidir. Bu komissiya 1991-ciildo Kiiveytin fraq torafindan basqin va iggal edilmasi naticasinda
idiagilara doymis zarorin ddenilmasi figiin yaradilmigdir. Kompensasiyalar iddialari tamin olunmusg
soxsloro fraq neftinin satilmasi prosesinds aldo olunmuy galirlorin faizini toplayan fond torofindon
gdonilir. BMT Tohliikesizlik Surasi iraqmn zorars gore hilquqi masuliyyatini 1991-ci ilin 3 aprel
tarixindo 687 sayli gatnamo ilo miisyysn etdi. (13) Qatnamads deyilir:

“Kiiveyts qanunsuz isgal vo tocavilz etmosi noticasinds, beynalxalq hilquqa asasen itki,
zaror, habelo otraf miihits doymis zodo vo tobii ehtiyatlarn mohvi, xarici dovlatlar, millatlor,
korporasiyalara zarar vermasina géro Iraq birbaga mosuliyyat dagtyrr” (3,s.5).

687 sayli Qotnams Miittafiq Koalissiya Qiivvalorinin fraqa garst horbi smoliyyatlarinin
dayandirilmasindan bes hofto sonra (1991-ci ilds) gobul edildi. Eyni zamanda , bu Qotnamod
Birlogmis Millotlor togkilatinin siilh digiin tohliiko vo sillhiln pozulmasi aktlarim1 qunayan
Nizamnamasinin 7-ci fasline uygun olaraq qobul edilmisdir. Iraq vo Miittofiq koalissiya arasinda
rasmi atogkos Iraq tarafinden Qotnams milddsalarinin hamisini gobul etmak gorti ilo baglandi (13).

Qeyd edilon hiiquqi akta asasan Iraqn Kiiveytlo miiharibosi ilo bagh kompensasiyalarin
ddanilmosi tigiin BMT-nin kompensasiya komissiyast vo BMT-nin fondu yaradildi. Fond BMT-nin
xiisusi hesab kimi tagdim olunur (3,s. 5).

Kompensasiyalarla baglh milddoalar 687-ci gotnamonin “E” b&lmasindadir. Homginin,
Bag Katib fraq xalquun talobatim, iraqm odonis qabiliyysti vo iraq igtisadiyyatinin ehtiyacim
nazars alaraq Fonda iraqn qatqisim lazimi soviyyads milayyon etmok il¢lin mexanizmlor tovsiya
etmigdir (3, s. 5). '

Kompensasiya komissiyasmin strukturunda osas orqan idarsetme orqamdir. Hal-hazirda
BMT-nin Tohlitkasizlik Surasmn iizvleri olan 15 dévlstin niimaysndalori idarsetms orqaninda
tomsil olunurlar. Homginin BMT-nin kompensasiya komissiyasimn tarkibino maliyys, htiquq,
mihasibat hesabati, siforta, ekologiya ilzro foaliyyst gostoran direktor-ekspertlor daxildir.
Direktorlarin namizodliyi onlarin tamsil etdiyi cografi region, professional keyfiyyatlar, tacritbs,
vicdanliq prinsipino ssassn BMT-nin Bas Katibi torofindon toqdim olunur va idaro heyyati
torafindon tasdiglonir (4,s.3). Menecerlor is icrasi iigiin 3 nofordon ibarst alt komissiyalarda
birlogirlor, BMT-nin kompensasiya komissiyasinn faaaliyystino xidmot gdstormak {igiin iraedici
katib vo lazimi heyot daxil olan katiblik mévcuddur. Icraedici katib Fondun praktik idareetmosi
ils, BMT-nin kompensasiya komissiyasina xidmat etmoklo magguldur vo katib idaraetmo surast il
maslohatlogmaden sonra BMT-nin bas katibi tersfinden tayin olunur (4, s. 4).
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BMT-nin kompensasiya komissiyasinin moqsadi 1990-c1 ilin 2 avqustundan 1991-ci ilin
mart tarixina qadar fraqin Kitveyto basqimi naticasindo dévlotlora, fiziki vo hiiquqi goxslers daym;
zororin ddonilmosi rejimini yaratmagq idi. ; .

Baglangic olaraq, Fonda Iraq nefti vo neft mohsullarinin ixracindan 30 faiz (6, 5.1); so
Tohlitkasizlik Surasimin 1330 sayh qstnamesino asasen (2000-ci il) -25 faiz (7,s.3), daha somanir:;

Tohlitkesizlik Surasinin 1483 sayli qatnamosine osason (2003-cil il ) 5 faiz golir daxil edilmag;
qarara alindi (2,s.6). : l

Kompensasiya komissiyas: funksiyalanmi yerino yetirsrkon nozora aldifn  miixta)if
milrokkeblik soviyyasine malik inzibati, maliyys, hilqugi ve xiisusilo siyasi masalslor
asagidakilardir:

- fonda edilon &daniglorin seviyyasini miloyysn edsn mexanizm;

- vosaitlorin boliinmasi ve iddialarin tamin olunmass;

- zorerin  giymotlondirilmasi proseduru, iddialarn siyahisinin qurulmas: va onlarin asasly
oldugunu yoxlamaq vs miibahisali mosalslarin hall edilmasi (8,5.87).

BMT-nin Bag Katibi qeyd etmigdir ki, kompensasiya komissiyas: taraflorin igtirak etdiyi
Enal_)ksma vo ya arbitraj deyil; bu siyasi orqan osason faktlarin milayyon olunmas maqsadily
iddialan Syranir, onlarin asash oldugunu yoxlayir, zerari va ddoenilocok mablagi giymoatlondirir v,
miibahisali mosalolori nizamlayir. Yalniz sonuncu anda BMT-nin kompensasiya komissiyasinin
kvazimshkamo funksiyasindan sohbat geda bilor (13). _

. Iddialarm. aragdirilmast {igiin prosedura nozar salaq: beynalxal tagkilat vo ya dévlat (hiiquqi
va fiziki goxslor Iraqa gars1 olan iddialarim1 birbaga BMT-nin Kompensasiya komissiyasina tagdim
etmiflaf; vaxtin genasti liglin 6z dévletlorine miiracist edirlor) iddialarini BMT-nin Kompensasiya
komissiyasina gondarir; Katiblik iddianin formal taloblara cavab verdiyini qiymotlondirir; daha
sonra iso icraedici katiblik iddialart milvafiq alt komissiyalarin rosmilorino gondorir ki, zaror
yoxlaniib giymatlandirsin, mitbahisali masalalsr hall edilsin (8,s.88).

. Iddia milrakkab oldugu taqdirdo alt komissiyanin toroflorin 6z movqgelorini niimayis
etdirmasi igiin gifahi dinlomslor tayin etmok hiiququ vardir. Kompensasiyanin moblagi haqqinda
qab}xl olunmus qorari alt komissiya mablagin &donilmosini toyin eda bilon, yenidon nozardon
kegiran va ya iddiam yenidon alt komissiyaya gaytara bilon idarsetmo surasina gondorir (8,s.88).

_ Q.eyd etmok lazimdir ki, toroflorden biri BMT-nin kompensasiya komissiyasinin qararina
etiraz edirso (hiiquq vo prosedur qaydalarinda sohv, faktlarda sohv asaslar ilo) belo miibahisaler,
noinki daxili aktlar, homginin UNCITRAL-in arbitraj reqlamenti torofindon - tolimatlanan
Solahiyyatli Sura torofindon yenidon nozardan kegirilir (8,5.88).

Oziiniin ilkin qorarinda idarcetms surast BMT-nin kompensasiya komissiyasina
gondorilmosi iigiin iddia osaslarin1 milayyan etdi; 6doniglar Iraqin Kiiveyti qanunsuz iggal va basqin
etmosi naticasinds 6liim, fordi zads vo birbaga zorar almis fiziki soxslor iiglin olmalidir vo buna
sabab olan hallar agagidakilardir: , - :

a) 1990-c1 ilin 2 avqust tarixindon 1991-ci ilin 2 mart tarixins kimi harbi amoliyyatlar, harbi
amoliyyat tahliikasi naticosindo doymig istanilsn ziyan;

b) homin dovr arzinda  insanlann kégiirilmasi (va ya geri dénmsmok qoran) vo ya raq v
Kiiveytdon ¢ixisa qadaga; ‘ -

. ¢) Miidaxils vo ya iggalla bagh iraq hakim dairolorinin foaliyysti (onlarin agentlori, onlann
idars etdiklori hiiquqi goxslar) ;

d) hamin dévr arzinds Kiiveyt vo ya Iraqda sabitliyin pozulmass;

€) girov gotiiriilma va bu kimi azadhiqdan mohrum etma yollar1 (1,5.4).

Bu_rada diqgati ¢akon sabit Gdenilon mablaglerin siyahisidir. Bu ddoniglara fraqn Kiiveyti
qanunsuz iggal vo basqmn etmosi naticasindo (a) 1990-c1 ilin 2 avqust tarixindon 1991-ci ilin 2 matt
tarixina qodor Iraq vo ya Kiiveytdsn deportasiya olunmus sexslar (b) ciddi soxsi zods almis va ya (¢)
hoyat yoldagi, évlads, valideyini vofat etmig goxslor aiddir. fraq vo Kilveytdon deportasiya olunma
hagqmda fakt: tosdiq edon sonadlors asasan komissiya fiziki soxslori 2500 ABS dollan ilo tamin
edir. (Zororin faktiki moblogi haqqnda isa sonad tolsb olunmur 1,5.2). Bu kateqoriyal: iddialara

[

daha boyiik mablag talabi ils digar kateqoriyalar sirasinda yenidon baxila bilmaz. Bels bir iddia irali -
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siiriilorsa bu masalays 14-cii paragrafa miivafiq olaraq baxilir. Oliimls naticalonmoayan ciddi goxsi
zada almis soxslor, habelo qohumu vafat etmis goxslor zodolonma vo ya qohumun §liim tarixi vo
faktim gOstara bilacak sads bir sanadi toqdim etdiyi zaman 2500 ABS dollan ils tamin olacaq]ar.
Bir goxslo bagh bir nego 6liim vo deportasiya hali slagadar olsa belo hamin goxss deportasiyaya
gore 5 min AB§ dollarindan gox ve yaxinin liimiine gdra 10 min AB$ dollarindan gox pul verila
pilmoz (1,5.3).

Habels, hor bir fords 100 min ABS§ dollarina gador mablagin verilmosi iddialarina
paxilmasinda qeyd olunmugdur ki, bu ddsniglor Iraqn Kiiveyti qanunsuz basqin vo isgal etmosi
noticesinda 6liim va ya goxsi zads, golir, destok, monzil va ya soxsi smlak itkisins, tibbi va gedis
xarcloring gora verilir. Komissiya adambagina 100 min ABS dollan diigon bu ciir iddialara birinci
novbada noazare yetiracok, bels iddialarn tomin etmak {igiin hadisani siibiit eds bilacak dallilar vo
itkinin mablagini gdstars bilocak sanadlar olmalidir (1,5.3).

Biitiin iddialar alt1 kateqoriyaya boliinmiigdtir: P

“A” kateqoriyasi — silahli milnaqige zamam Iraq ve ya Kiiveytdon deportasiya
olunmus fardler torafinden ireli siiriilon iddialar. Bu kateqoriya {izro i 1996-c1 ilds yekunlagd: vo
imumilikdo 860 min iddiaya miisbot cavab verilorok 3.2 milyard ABS dollari moabloginda
kompensasiyanin 8danilmasi tasdiq olundu (13).

“B” kateqoriyasi - ciddi xosarat almig va ya zadolonmis fiziki goxslor tarafindan irsli siiriilan
iddialar. 1995-ci ilin dekabr ayinda komissiya “B” kateqoriyas:1 {izro iddialan gsbul etdi. 3945
iddiagtya  1994-cil ilin yanvar ayindan 1996-c1 ilin dekabr ayina qador 13 milyon 450 min ABS
dollar mablogindo kompensasiya ddonildi (13).

“C” kateqoriyast - 100 min ABS dollar1 mablagina qodar soxsi miilkiyyatina va soxsi zads
almig fardlar tarafindon irali siiriilon iddialar. fdarsetmo orqan1 4.9 milyard ABS dollarnda olan
moblagin &danilmosing qorar verdi (13).

“D” kateqoriyasi - 100 min ABS dollar1 moblagindon artiq soxsi miilkiyyatine va goxsi zada
almug fordler torofindon irali siirtilon iddialar. “D” kateqoriyasinda 10 min 5 yiiz iddia va 10 milyard
ABS dollar1 mobloginds kompensasiya tolobi irali siiriilmiigdiir (13).

“E” kateqoriyast - hiiquqi goxslor torofindon iroli siiriilon iddialar

“F” kateqoriyas1 - dovlotlor vo beynslxalq togkilatlar torsfindon irsli siiriilon iddialar
(ekoloji zarar daxil olmagla) (13). ’

2007-ci ilin fevralinda BMT-nin kompensasiya komissiyasinin idarsetms gurasimin 62-ci
sessiyas1 kegirildi. Sessiyada komissiyanin faaliyatinin sonuncu saviyyssi ilo bagli masslalors
baxild. Xiisusilo, “tokrarlanan” iddialarin agkar olunmasi naticesinds diizalislor edilmis sonuncu
moruzs tasdiglondi. Hal-hazirda Gdonilmis kompensasiyalarin imumi mablagi 21.8 milyard ABS
dollar1 hacmindadir (8, s. 89).

BMT-nin kompensasiya komissiyasinin praktik shomiyyatini nazars alaraq bels zonn edirik
ki, bu formada olan komissiyalar 1988-1993-cii illor arzinds Ermonistan torofindon iggal va talan
edilmis Azarbaycan orazilorinds zarar ¢oken fiziki goxslorin miiracistlorine do baxa bilar. Habelo,
Azorbaycan tarofinin iddialarim siibiit edacak kifayst qador tutarli sonod vs faktlar méveuddur.
Azarbaycan srazilorinin 20 faizi iggal edilmis, 20 mindan gox insan gatle yetirilmis, 50 mindan artiq
adam yaralanmig va sikast olmugdur. Bir milyondan artiq insan 10 ildan ¢oxdur ki, qagqmn va
macburi kégkiln goraitinds yasayaraq Ermonistanin azarbaycanlilara qargi etnik tomizloms va
Soyqrim  siyasatinin qurbani olmug, elementar insan haglanndan mohrum edilmigdir. Isgal
naticosinds 900-dan artiq yasayis mantagasi talan edilmis, yandinlmig vo dagidilmig, 6 min sanaye,
kond tosarriifat1 miiossisasi va digar obyektlor mohv edilmis, imumi yasayis sahosi 9 mln kvm-don
artiq olan 150 min yagayis binas1 dagidilmig, 4366 sosial madoni obyekt, eyni zamanda 695 tibb
ocagt mohv edilmigdir, Iggal edilmiy arazilords kond tasarriifat: sahosi, su tosarriifat, hidrotexniki
Qurgular, biitlin nogliyyat vo kommunikasiya xotlori tam siradan ¢ixarilmigdir. Dagintilar
aticosindo iqtisadiyyata 60 milyard ABS dollarindan artiq ziyan doymigdir. Birlogmis Millatlor
Toskilatinin  Tohlilkasizlik Surasimin  1993-cii ildo qobul edilmis 822, 853, 874, 884 saylh
Qdtnamolorinde Azorbaycan Respublikasinin srazi biitdvlilyiiniin taninmasina va iggal olunmug
Azarbaycan orazilorinin qeyd-gortsiz azad edilmoasi toloblorine baxmayaraq, Ermonistan

181

2

s

-




_Elmi M_ocmualar_' Cild 15 x» 4

Respublikasi bu giin da igBaleiliq siyasotini davam etdirir (12, 5. 73). Yuxanida 80storilan biity
faktlar1 Ermonistana qars1 kompensasiya talabi ilo gixiy etmok liglin Qarabag milnaqigasi Zamg \
zarar gokon soydaglanimiz istifads eds bilar, _

Bundan bagqa aparilmig elmi tadgiqat kompensasiya — zararin 8donilmasing dair beyrlalx,l
tacrlibonin Syronilmasi ilo yanasi onun konkret halda Azarbaycan Respublikasinda tatbiqinig
htiquqi vs elmi-nozari asaslann miloyysn etmaya imkan verir,

BMT-nin “kompensasiya” komissiyasinin faaliyyatini aragdinb bels bir naticays galdij ki
komissiya “ad-hoc” togkilat olmasina, yani qargisina qoyd}xgu xilsusi moaqsadlori yering Yeﬁrdikdm;

mimkiln oldufunu géstordi vo timid edirik ki, yaxin galocokds bu ciir komissiyalar Qar;ﬁlm
milnaqisosi zamani zarar ¢okmis azarbaycanlilara da daymis zororin Sdonilmasing yardim edacak.
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The article is devoted to the study of the United Nations Compensation Commission. UN
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iders the claims and pay compensation for the damage caused by the illegal invasion and
Jt cons
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for the future of humanitarian law.
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'AZORBAYCAN RESPUBLIKASININ BOZI QANUNVERICILIK AKTLARINA |~
INA
OLAVOLOR VO DAYISIKLIKLOR EDILMOSI HAQQINDA 2 IYUL 2001-ci i1
QANUNUNUN MULKIYYOT OLEYHINO EDIiLON XUSUSILD AGIR
: CINAYOTLORO TOSIRI '

0. R. Aslanov
Baki Dévlat Universiteti

T —
N :Maqalacb “Azorbaycan Respublikasimin bazi ganunvericilik aktlarina alavalor va
dayigikliklar edilmasi hagqinda” 2 iyul 2001-ci il tarixli Qanunla Cinayat Macallasinin 15-ci
madd?sindaki cinayatlarin kategoriyalarina edilan dayigikliklor gostarilir. Bundan bagqa, bu
dayigikliklor naticasinds Cinayat Mocallasinin Xiisusi hissasinin miiayyan maddalarinin
sanksiyalarinda disproporsiyalarin yaranmasindan, bazi normalarin tatbiginds c¢atinliklarin
meydana galmasindan bahs edilir.

A.car sozlar: sanksiya, cinayat, cinayatlorin kategoriyasi, agwr cinayat, xiisusila agr
cinayatlor, ogurlug, quldurluq.

o Azarl'!aycan Respublikasmnin giivvads olan 1999-cu il Cinayst Mocallasinin 15-ci maddasi
il cm.ayatlann dird kateqoriyas: forglondirilir: b&yilk ictimai tohlitke tératmayen, az agr, agr vo
3(11.?1131!9 agir cinayatlor. Hor bir kateqoriya qanunvericinin miloyysn etdiyi meyarlar ;sasmda
ictimai ta?:].tllfaliliyina va agirliq daracasina gora bir-birins yaxin olan cinayatlari birlagdirir. Burada
qanunvericinin miloyyon etdiyi meyarlar dedikds, cinayatlorin diferensiasiyasimi nazards tutan
madda da?ulmda (yeni 15-ci maddads) homin diferensiasiyan1 miloyyen edan osas gortlor baga
dﬂsilli!r kl,- bu sortlor do ilk dofo olaraq tam gokilds 1999-cu il CM-da gostorilmiy; cinayat
masuhyy:_m- yaradan biitiin amollor ise, maddi meyar (meyarin mozmunu tagkil edan ictimai
tghlﬂkollhy]n xarakteri vo daracasi) va bazon ganunvericilik meyar adlandirilan formal meyar (hor
bir kateqoriya iiglin miloyyan olunmusg taqsirin formas: va tipik sanksiyalarin mozmunu) osaslarn
izrs dord kateqoriyaya boliinmiigdiir [5, 5.27].

. Cinayat Macallasinin 15-ci maddasinda har bir kateqoriya cinayatlara anlayis verildiyi kimi,
xjisus':lla aglr cinayatlors 15.5-ci maddado belo bir anlayig verilir ki, bu Macallo ilo gosdon
téradilmosino gore on iki ilden artiq azadliqdan mohrumetma coazasi va ya daha agir coza nozords
tutulmug ameller xiisusila agir cinayatlor hesab olunur.

- Qeyd edok ki, 1999-cu il Cinayst Macollosinin 2013-cii il redaksiyasinda miilkiyyst
ale}:'hma edilon 4 xiisusilo afr cinayot torkibi var: 180.3-cii (xilsusilo agirlagdirict halda
soygunguluq); 181.3-cii (xiisusilo agirlagdiric: halda quldurluq); 182.3-cii (xiisusilo agirlagdirict
halda hada-qorxu ila talab etma) vo 183.2-ci (agirlagdiric: halda xilsusi doyari olan agyalar talama)
madd.alsr. Onu da diqqato gatdiraq ki, 1999-cu il Cinayat Macallosinin ilkin redaksiyasinda isa,
miilkiyyat aleyhin.s edilon 8 xiisusilo afar cinayat torkibi var idi: yuxarida gostorilon 4 tarkibden
(180.3-cii (xiisusilo afirlagdirict halda soygunguluq); 181.3-cii (xiisusilo agirlagdirict halda
quldurluq); 182.3-cli (xiisusilo agirlagdinc: halda hade-qorxu ilo tolob etms) va 183.2-ci
(agrlagdiric: halda xiisusi doyari olan agyalan talama)) elave, 177.3-cii (xiisusilo agirlagdiric: halda
ogm-.luq); 178.3-cit -(xﬁsusila agirlagdinic: halda daladuzlug); 179.3-cili (xiisusilo agirlagdiric: halda
manimsams va ya israf etmo) vo 181.2-ci (agirlagdirict halda quldurlug) maddalor. Ancaq axirda
g?starchyumz son 4 tarkibin (177.3-cii (xiisusilo agirlagdirici halda ogurhiq); 178.3-cii (xiisusilo
aglrlasdlnc} halda daladuzluq); 179.3-cil (xtisusilo agirlagdirici halda monimsama va ya israf etms)
va 181.2-ci (agirlagdirict halda quldurluq) maddslorin) xiisusils agir cinaystlor kateqoriyasindan
qmanlmasm osas sobobi Cinayast Macollosine 2 iyul 2001-ci il tarixinde edilon olave V2
doyisikliklor olmugdur. Umumi sokildo sbyloyok ki, “Azorbaycan Respublikasmm bazi
qanunveric‘ilik aktlarina alavalar va doyisikliklor edilmasi hagqnda” 2 iyul 2001-ci il Qanunt
ts:kca xiisusilo agir cinayatloro deyil, hamginin cinaystlorin digar kateqoriyalarindan az agir vo ag\f
cinayatlara do dayisiklik edilmasini nazards tuturdu [8].
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Xiisusilo agir cinayatlorlo baglh iss, deys bilerik ki, 1999-cu il Cinayat Macoallasinin ilkin
redaksiyasinda xtisusilo agir cinayatlorin tipik sanksiyasinda azadligdan mohrumetms cozasinin

ag haddi 12 il yox, 10 il tagkil edirdi. Belo ki, homin redaksiyada CM-in 15.5-ci maddasi bu
qaydada tasbit olunmusdu: “Bu Macalls ilo gasden toradilmasine gdrs 10 ildon artiq azadliqdan
mohrumetms cazasi v ya daha agir coza nozords tutulmus smoller xilsusilo agir cinayatlor hesab
olunur.”

Goriindityii kimi, yuxanda adimi ¢okdiyimiz 2 iyul 2001-ci il tarixli Qanunla xilsusilo afir
cinayatlor kateqoriyasimn tipik sanksiyasinda azadligdan mshrumetma cozasinin miiddatinin agag1
paddinin 10 ilden 12 ilo qaldinlmasi naticesinda Macsllads tasbit olunmug digar cinayatlorlo yanas,
sanksiyasinda azadligdan mohrumetms cozasmnin milddati 12 ildon agag1 olan miilkiyyot sleyhins
edilon cinayatlor do mexaniki olaraq xisusile agir cinaystlor kateqoriyasindan gixaraq agir
cinayatlor kateqoriyasina kegmiglor. Ona gbro da 1999-cu il Cinayst Macallasinin 2013-cii il
redaksiyasinda millkiyyst sleyhino edilon xiisusilo agir cinayatlarin imumi say1 birinci redaksiya ilo
milqayisada 4 vahid azalaraq 8-don 4-o enmigdir. Bir s6zlo, CM-in Xilsusi hissasinin digor Bélma
va Fasillorindoki cinayatlords oldugu kimi 2 iyul 2001-ci il doyisiklikleri “Miilkiyyat sleyhina olan
cinayatlor” Faslindon do yan kegmomigdir.

Bu doyisikliklor - takca bir kateqoriya daxilinda azadhiqdan mohrumetms - cozasinin
hidudlarinda deyil, homginin homin kateqoriya cinayatlorin ictimai tahlitkaliliyinin xarakter vo
doracasinde do miloyyan uygunsuzluglara sobob olmugdur. Belo ki, eyni ictimai tohliikalilik
darocasina malik olmayan miixtalif cinaystlorin bir kateqoriya daxilindo camlonmasi 2 iyul 2001-ci
il Qanunu ilo Cinayat Macallasins edilmis dayisiklik noticasinds bas vermigdir. Bagqa sozlo desak,
1999-cu il Cinayst Macollosinin ilkin redaksiyasi ilo miiqayisado 2013-cil il redaksiyasinda
milkiyyst oleyhina edilon cinayatlorin bozilerinin ictimai tohlitkoliliyinin xarakteri vo doracasi
onlarin sanksiyalara goro aid edildiklori kateqoriyalara uygun golmir.

Onu da qeyd edak ki, biz, xiisusilo agir cinaystlor kateqoriyasimn asagi haddinin 12 ilo
qador qaldirilmasim1 mogsads milvafiq hesab etmirik. Belo ki, millkiyyat sleyhina edilon xiisusilo
agir cinayetlorin 2 iyul 2001-ci il doyisikliklorino qadar vo homin dayigikliklordon sonra olan
voziyystini milqayiso etsok, bunun syani sahidi ola bilarik. Mosalen, gotiirok el CM-in 2013-ci il
redaksiyasini, yani 2 iyul 2001-ci il doyisikliyindon sonraki miilkiyyat sleyhins edilon xiisusils agir
cinayatlori. Bunlar hansi cinayatlordir? Bir az avval, yuxarida da qeyd etdiyimiz 180.3-cii (xiisusilo
agirlagdiric1 halda soygunguluq); 181.3-cii (xiisusilo agirlagdirica halda quldurluq); 182.3-cii
(xiisusilo agirlagdirict halda hada-gorxu ilo talob etmo) vo 183.2-ci (agirlagdirict halda xiisusi dayari
olan agyalar1 talama) maddslor bu kateqoriya cinayatlora aiddirlor. Goriindilyii kimi, bunlar sads
torkiblar deyil, miirokkob torkiblordir. Yoni daha dogiq desak, bunlardan 3-ii xiisusilo agirlagdiric
(180.3; 181.3 va 182.3), 1-i iso agirlagdiric: (183.2) torkibdir. Bos els iso, bu gostorilon agirlagdirict
va xiisusilo agirlagdirict tarkiblars hanst smollar (olamatlar) daxildir?

1) Qabaqcadan albir olan bir grup goxs va ya miitogokkil dasto torafindon torodildikdo
(183.2.1.); '

2) Miitagokkil dasto tarsfindan toradildikds (180.3.1; 181.3.1; 182.3.1.);

3) Takrar téradildikds (183.2.2.);

4) Kiilli miqdarda amlak old3 etmok magsadi ilo toradildikdo (18 1.3.2; 182.3.2.);

5) Zororgokmis soxss kiilli miqdarda ziyan vurmaqla toradildikds (180.3.2.);

6) Zarorgokmis goxsin saglamlifna agir zoror vurulmagla torodildikds (181.3.3; 182.3.3.);

7) Osyalarin vo ya sonadlerin mohv olmasina, korlanmasina va ya dagidilmasina sabab
olduqda (183.2.3.);

8) Ovvallar talama va ya hada-gorxu ilo talob etmaya goro iki dofa va ya daha gox mohkum
edilmis goxs torafindoen toradildikda (180.3.3; 181.3.4; 182.3.4.).

2 iyul 2001-ci il doyisikliyinden sonra miilkiyyat oleyhina olan xilsusilo agir cinayatlor
kateqoriyasindan gixarilaraq agir cinayatlor kateqoriyasina kegirilon omoallar da (177.3-cii (xisusilo
agirlagdirict halda ogurluq); 178.3-cit (xtisusilo afirlagdirict halda deladuzlug); 179.3-cil (xtisusilo
afirlagdiricr halda monimsomo vo ya istaf etma) vo 181.2-ci (afirlagdiricr halda quldurluq)) sado
torkiblordon deyil, miirakkab tarkiblarden ibarstdir. Bels ki, bunlar da yuxanda oldugu kimi, 3
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xtisusilo agirlagdirict (177.3; 1783 va 179.3) vo 1 agrlasdinor (181.2) torkibdon ibarotdiy, 1~
arotdir, py

tarkiblar do az 6nca gdstorilonlordon ciizi forglonir:
1) Qabaqcadan slbir olan bir qrup soxs tarsfindsn téradildikds (181.2.1.);
2) Miitogokkil dasta torofindan téradildikds (177.3.1 ; 178.3.1; 179.3.1.);
2; Tokrar téradildikds (181.2.2.);
Yagayig sahosina, habelo binaya, anbara va ya b i
girmaklo téradildikds (181.2.3.); g TR E R PR Olerig
5) Zara}'g:akmis §oxsa xeyli miqdarda ziyan vurmagqla trodildikdo (181.2.4.);
6) K_tlllx miqdarda ziyan vurmagqla toradildikda (177.3.2; 178.3.2; 179.3.2.);
7) Silah vo ya silah qisminds istifado edilon agyalar totbiq etmaklo téradildikds (181.2.5 ):
“y 8) Ovvaller talama va ya hada-gorxu ilo talob etmaya gors iki dofs vo ya daha gox m;h.k,um
edilmig égifi taraﬁndamradﬂdikda (177.3.3; 178.3.3; 179.3.3.).

_ GOrdilylimiz kimi, 2 iyul 2001-ci il doyisikliyine qeder CM-ds miilkiyyat alevhi
xiisusilo agir cinayotlordon sayilan omollorin — agurlagdirict vo xiisusilo agulzsydmcl )t?rllcli:;alzlr?n
bﬂtﬁn olamatlari fiemak olar ki, eynidir. Bir kateqoriya daxilinds onlarin yalniz sanksiya hissasi bir-
blrmdan_ forqlonir. Ogor vaziyyst qeyd etdiyimiz kimidirss, yoni onlar ictimai tohliikalili
x?raktenna vo dal:acssina gora clizi forqlonirss, niys onlardan bezilori sanksiya hissasi asas
gotl}ru]n}a_kla miilkiyyst sleyhins edilon xiisusilo agir cinayatlora deyil, digor kateqoriya cinayatlar
dﬁ? edilib? Ciinki 2 iyul 2001-ci il Qanununun taloblari bels bir vaziyyatin yaranmasina sabab
olub.

Bufada diqqati bagqa bir maqama da ydnaltmok lazimdir. Bels ki, bilirik ki, tagsirlondirilan
§9Xs9 tatb_lq olunan cinayst-hilquqi naticolor tokco toyin edilon fardi coza ils deyil, toradilmis
cinayatlorin kateqoriyalan ilo do miloyyan olunur. Masslen, gotiirak elo CM-in “Mohkumlug”
adlanan. 83-cl maddssini. Orada mohkumlugun &donilmasinin  milddotinin cinayotlorin
kate_qonyalannda_n birbaga asili olmas1 qati gakilda gostarilir. Ona gbra do, mahiyyatca eyni olan
tat;klblann salnkm)falanna gora ayri-ayn kateqoriyalarda yerlogdirilmasi cinayot-hiiquqi noticalarin
miioyyon edilmasi baximindan da uygunsuzluga gotirib ¢ixarir. Bunu oyani gokilda mohkoms
tacriibasindon gotirdiyimiz niimunalordon ds gérs bilarik: s

Mosolon, Afir Cinayatloro Dair Islor Uzro Azorbaycan Respublikasi Mohkomasinin
¢ixartdifr 15 aprel 2009-cu il tarixli hékmii ilo F. Azarbaycan Respublikasi Cinayat Macallosinin
181.3.4-cii maddasi ilo tagsirli bilinorak, cazasin ciddi rejimli cozagakmo miiassisasinda gakmakla,
anzflak.l n}ﬁsad'ir.:: o.lu.nmamaqla 11 (on bir) il miiddatina azadligdan mahrumetms cozasina mohkum
edllnysr:lu. Birinci instansiya mohkomosi F. haqqnda ittiham hékmii gixararken bels noticays
gah:lllsdlr ki, o, 26 sentyabr 2008-ci il tarixde toxminen saat 20:00 radolarinda quldurluq yolu ila,
yoni bgsc.la goxso hiicum edib homin goxsin hoyati va saglamhif ligiin tohlitkali zorakiliq tatbig
cda.cay1 ilo hadoloyib onun amlakint olo kegirmok gorarina golmigdir. O, bu niyyatini hoyata
kec;l_rmskdan 6tril silah gisminds istifads etmok tigiin bir odod moigatds istifads olunan bigaq oldo
etmis, b_undan sonra téradacayi amsli asanlagdirmaq vs bu amoalo gore mosuliyystdan konar qalmaq
magsadilo basqin edacoyi goxsi yasayls montogosindon ¢ixartb konara aparmag planlagdirmigdir.
Bu moagsodlo o, Qaradag Rayon Icra Hakimiyystinin inzibati binasinmn yaxinliginda yerlogan
margrut avtobuslarinin vo taksilorin dayanacagina golib sernigin kimi avvalco bagqa siirilciilor?
yax%nlasax:aq onu Qaradag rayonunun srazisinds yerlogan Korgdz Dag karxanasina aparmag Xahis
etmiy, lakin homin goxslarin imtina etmosi sobabindon o, X.-nin idara etdiyi minik maginini va onun

lizorinds olan diger giymatli agyalanini, o ciimladen da pulunu sls kegirmok goranna golmis, X.-y8

yaxinlagtb 10 manat pul miigabilinds onu Qaradag rayonunun Korgdz das karxanasina aparmag?
ramhgm.l a_lmls va saat 20:30 radslorinds minik magininda homin istigamatda getmislor. Avtomobil
harokat istigamotinds davam edorkon F. gofloton X.-nin sifat nahiyyoasine yumrugla qiivvatli zorb?
vurub al_d? etdiyi maigot toyinath bigagn onun sifating dirayib ondan &ziinii sakit aparmasin,
fwtomobll-l saxlamag, iistiinds olan pulu va mobil telefonu ona vermayi talab etmig, oks halda onv
Oldiiracayi ilo hadslomigdir. X. da F.-in hadalarini real gobul edib 6ziins maxsus mobil telefonunt
v3 68 (altmuy sakkiz) manat pulu ona vermis, bundan sonra F. X.-m magindan dilgiiriib 6zil i5%
minik maginimi olo kegirmig, hadiss barada poliss molumat vermomosi, aks halda bunun-oné
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;;g;:basqa xeyiri olmayacagi haqqinda ona xobordarhq edib olo kegirdiyi masim1 geriys
gondarib toxminon iki kilometr masafa got etdikdan sonra maginin idars etmosini itirib yolun sol
tsrafindon gazaya ugratmis, qoza naticasinde magin arxasi iistiine gevrilmis, 6zil iso, gezaya ugramig
magnin igorisinds bir miiddet qaldiqdan sonra magmin saf poncorssindon gixmaga nail olub
Quzildas gasabasindan Sahil istigamatinda harokot edon minik avtomobillorinden birine minib geri
qaﬁnmsdlr. Lakin 29 sentyabr 2008-ci ilds polis smokdaglari onu tutub istintaqa tohvil vermiglor.

Baki Apellyasiya Mohkomasi Agir Cinaystlora Dair Iglor Uzra Azorbaycan Respublikasi
Mohkomosinin F. haqqinda ¢ixartdign 15 aprel 2009-cu il tarixli hokmiiniin yalniz cozagokmo
milessisasi ilo bagh hissasini dayigdirmis (F.-in cozasmn ciddi rejimli cazagokmo miiassisasindo
ledlmssini xiisusi rejimli cazagokmo miiossisosindoa ¢okilmasi ilo ovoz etmigdir), htkmiin qalan
hissasini, yani cazanin miiddati ilo bagh hissasini isa, dayigdirmadan saxlamugdar [3].

Tosssiiflo qeyd edilmolidir ki, CM-in 181.3.4-cii maddasinin sanksiyasinda 10 ildon 15
iladak miiddats azadligdan mehrumetma cazas1 nazsrda tutulsa da, Agir Cinayatlors Dair Islor Uzro
Azorbaycan Respublikasi Mohkomosi F.-in “xiisusilo tohliikeli residivist olmasina vo onun
harokatlorinda quldurluq smalinin kifayst qadsr agirlagdiric: ve xiisusilo agirlagdirict olamotlori
moveudluguna baxmayaraq, ona 181.3.4-cil maddonin sanksiyasinda miioyyan edilmiy azadligdan
mehrumetms cozasinin agagi haddine yaxin miiddatda (11 il) coza toyin etmis, Baki Apelyasiya
Mshkamasi isa, onu qiivvads saxlamigdir.

Hokmiln tasviri-asaslandiric1 hissasindan biza o da malum olur ki, F. Baki Qornizonunun
Horbi Tribunalimin 1998-ci il 3 sentyabr tarixli hokmii ilo 2000-ci il 1 sentyabr tarixadok qilvvada
olmus Azarbaycan Respublikasi 1960-c1 il Cinayat Macallasinin 243, 93-3-cii maddasinin 2-ci va 3-
cil hissalori vo 193-cli maddasinin 3-cii hissasi ila 10 il milddetine azadliqgdan mohrumetms cozasina
mohkum edilmis, ancaq homin cezanin gokilmasina 9 ay 17 giin qalmug yenidon talama cinayatlori
torodorok Hacigabul Rayon Moahkomasinin 25 avqust 2005-ci il tarixli hokmii ilo Azerbaycan
Respublikas1 1999-cu il Cinayat Macallosinin 177.2.2; 177.2.3 va 177.2.4-cli maddalori ilo tagsirli
bilinib 4 il 6 ay milddatina azadligdan mohrum edilmig, lakin hor iki mohkumlugu &denilmadan vo
cazasinin ¢okib qurtarmasina 1 il 8 giin qalmig 26 sentyabr 2008-ci il tarixds yuxarida tofsilat: ilo
gostardiyimiz qulduluq emslini tératmigdir. Ona géro do Azarbaycan Respublikasi CM-in 18.3.3-cii
maddosino asasan, F. xiisusilo tohliikali residivist sayilir. 3

Amma nadonsa, F.-in sonuncu smoli miilkiyyat sleyhino edilon xilsusilo agir cinayotlordon
olsa da va o, xiisusi tohliikali residivist sayilsa da, ham Agir Cinayatlora Dair Iglor Uzra Azarbaycan
Respublikast Mohkomosi, hom da Baki Apelyasiya Mohkomasi F.-s 11 illik coza miloyyen edilmasi
il> kifaystlonmigdir. J

Sonda bu cinayat isi ila baglt onu geyd edok ki, Baki Apelyasiya Mohkomasi cozagokma
milossisosinin noviiniin miioyyan edilmosinds diizgiin addim atsa da, cozanin miiddoti ilo bagl
fikrimizca, sohva yol vermigdir.

Bu, 2 iyul 2001-ci il doyisikliyindon sonra CM-ds miilkiyyat aleyhina edilon xiisusilo agir
Cinayatlorlo bagli mahkemsa tacriibasindan bir istinad idi. Indi ise, 2 iyul 2001-ci il Qanunu ils
millkiyyat sleyhins edilan xiisusils agir cinayatlor kateqoriyasindan ¢ixarnlan cinaystlors dair diger
niimunsys baxagq:

Baki Agir Cinayatlar Mahkomasinin 25 yanvar 2013-cii il tarixli h6kmii ilo M. Azarbaycan
Respublikasmnin Cinayat Macallosinin 181.2.5-ci maddasi ils tagsirli bilinib 11 (on bir) il milddstine
azadligdan mohrumetms cozasina mohkum edilmigdir. H6kmo asasan, M. 6zgsnin smlakini slo
kecirmok maqsadi ilo 2012-ci il sentyabrin 1-de saat 17:30 radolorinde Baki gohori, Yasamal
fayonunda yerlogon “Arena Sports” klubunun gargisinda hiicuma moruz qalmig yetkinlik yagina
fatmayan A.-nin hoyati vo saglamlif iigiin tohlilkali zorakiliq totbiq edacayi hadosi ilo bagh olan
basqin edib silah gisminds istifads etdiyi bigag1 sonuncunun garmn nahiyyasina dirayarak géstarilon
Votondaga moxsus balansinda 1 manatliq damsiq limiti olmagqla igorisindoki 10 manat doayarinda
simkart: ilo birlikda bir aded 50 manat doyarindo mobil telefon aparatini va bir adod 316 manat
doysrinds komptiter cihazimi alo kegirmis, bununla da zerergokmis soxso 377 manat mabloginds
maddi ziyan vurmagqla quldurluq etmigdir.

i

13_}_"




Elmi chmualar Cild15Ne 4

25 yanv;r 20dI 3;:& il tarixli h6kmiinii dayigdirmadon saxlamugdar [4]. by
_ urada da toossilfle bildirilmalidir ki, CM-in 181.2.5-ci maddasinin sanksi i
iladak mﬁ_ddats azadhiqdan mohrumetmo cozas1 nozords tutulsa da, Bzﬂﬂl yﬁgrd?giggan 2
M?hkamaS} M.-in herakatlorinds quldurlug amslinin agirlagdiric: slamati (silah va ya silah qis e
1st}fad.a edilon ogyalar totbiq etmoklo) olsa da, ona 181.2.5-ci maddonin sanksiyasinda mul;lmda
edilmig azadh:qdan mohrumetms cozasimin yuxan haddine yaxin mtiddatds (11 il) coza tayin ezyn? Ny
?a]u Apelyasiya Mahkamosi ise, onu dayigdirmoadon qiivvads saxlamigdir, Fikrimizes, mahk -
1§da' olan yflngﬁﬂosdhici va agirlagdiric1 hallan diizgiin giymstlandirmamigdir. Bels ki, mahk:ma
M.-in smolinds olan yiingiillogdirici hallar yalniz sadalamagla onlar1 nazars almamus, a,sas di e
yegand agirlagdiric: hal olan M.-in xiisusilo tohlilkoli residivist olmasina yénaltmigdir. Mahlg;:l .
:qatenallanndan da molum olur ki, igdo bundan bagqa agirlagdirict hallar méveud deyildir, In(;a
diger z.agulasdm.m_ hallar olmadigina gére M. xiisusilo tohliikali residivist sayilsa bela, ona CMH
65.2-ci maddodinin gdstoriglorindon ¢ixig edarak 9 ildon agag coza toyin edilmomolidir. Yoni M .
azadligdan mshrumetma cazasinin miiddati minumum 9 il da tayin edils bilardi. .-a
Anc_aq gﬁﬁ%ndﬁyu. kimi, nadonss, yuxarida misal gotirdiyimiz mohkoms tacritbasindan farqli
olax:aq., M.-in amgh_ miilkiyyat aleyhins edilon xiisusilo agir yox, agir cinayetlorden sayllsa da va o
1-ci cinayat omolini tdradan goxs kimi (F.) xiisusi tohliikali residivist hesab edilsa da, elaca do F -i::
::;ilgﬂagggadlv[.:; nisbat:;n ldfaﬁt qedar agirlagdiric: hallar olsa da, F.-o 181.3.4-cil maddo.nin
ya hildudun coza, M.-o i 2.5-ci i i i
o edimsdir'yﬂngu a, 159, 181.2.5-ci maddanin sanksiyas1 hildudunda nisbaton sart
Sonda har iki cinayat isi ilo slaqadar onu séylays bilarik ki, ham 1-ci instansi i
hom do Baki Apelyasiya Mahkamasi bizim mdévqeyimiza gora, cozanin tayin edian:sE;‘nhkﬁaﬁm
osaslarim1 (madds 58) nozors almaqda vo tagsirlondirilon goxsloro fordi caza toyin edilmasinda
miiayyan sahvlars yol vermislar. \

_ Yuxanidaki hor iki mohkoms tacrilbasi ilo bagh yekun ol eyd edak ki jrinei
mﬁlklyyat aley]:n'na olan xiisusilo agir cinayat tﬁradilsg d: sanksi);a;alfﬁgugunda asakgl; ll:au;g;l 1]11211::81‘
halfla isa, m.tlllgyyat aleyhins olan agir cinayat toradilse do, sanksiya hiidudunda yuxar had&a coza
toyin edilmigdir. Bunlann baga diigdiik. Ancaq mosslonin mahiyyati tokca bundan ibarat deyil.
Y:uxa.nda da sﬁyla.diyimiz kimi, eyni ictimai tohlikalilik xarakterina va daracasino malik omollori
bir kate_qonya daxxynda deyil, yalniz onlarin sanksiya hissosino osaslanib ayri-ayn kateqoriyalarda
yc.rlasdlf'mak homin cinaystloro géro totbiq edilon cinayat-hilqugi noaticolorin do milayyon
edﬂmasmda‘a.z 6ncs diqgots gatdirdigimiz sohvlorlo yanagi, odalatsizliys da yol agmug olur. Ona
goro .da vamyyatdan ¢ix1§ yolu kimi toklif edirik ki, 2 iyul 2001-ci il Qanunu qobul edilana godar
CM-in 15-ci maddosi ilo bagh mévcud olan ilkin redaksiyasina qayidib homin omollori bir
kateqoriya daxilinds forglondirmok lazimdir ki, sonda da eyni, barabar cinayat-hilquqi noticaler
yaranmig olsun. Masalan, yuxaridaki niimunslorin timsalinda 181.2.5-ci vo 181.3.4-cii maddolarin
sanksiyalarina fikir verok: 8 ildon 12 ilodok azadligdan mohrumetmoa va 10 ilden 15 iladek
azadhqdm.l ma!:mmctma. Tutalim, hor iki cinayat torkibine goro 10 il azadligdan mohrumetms
cazasl tayin .edllsa bela, ager avvalki kimi bir kateqoriyaya aid cinayatlorden sayildiglan iigiin eyni
va barabar cinayat-hiiquqi naticaler yaranacaqdir. Ciinki els ola bilar ki, 1-ci halda (181.2,5.) cazan!
agn‘lagduan hallar, 2-ci halda (181.3.4.) .iss, cozam yiingiillogdiran hallar ¢ox oldugundan har iki
cinayato goro 10 il miiddat toyin ola bilor. Ancaq har iki halda bilirik ki, bunlar toyin olunan fardi
cazglarma goro forqlansalar da, eyni kateqoriya cinayatlorden sayildiglarindan onlarin her ikisi tigiln
eyni vo l-:arahar hiiquqi noaticolor omolo golocokdir. Daha mévcud mshkomo tacriibasindon
gatlrdllesz nﬂnilu:lml;rda oldugu kimi yox.

: u masalads hilqugsiinas alimlardon $.T.Somadovanin mévqeyi do bizim fikir fist-iisto
dﬁsﬂr: Bela 1-c1, _bu barado miisllif yazir ki, masalon, mahkams bir hgld{: tdr:dilmasfilxﬁr lga;:: llif)tnlillsﬁ
se.mkmyada ii¢ 11(_1911 sokkiz iladok miiddato azadligdan mohrumetms cazas1 nozards tutulmug agir
cinayoto gﬁra li¢ il milddatine, bagqa halda sanksiyasi ii¢ ildon yeddi ilodok azadligdan mohrumetmo
cozast milayyon edon az agir cinayata géro bes il miiddatina coza tayin edir. Tutaq ki, mohkema hor

iki halda dilzgiin, sdalotli hokmler ¢ixarmisdir. Elo iso, na iigiin ti¢ il miiddetino azadhqdan.
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pohrumetms cozast ilo “qiymatlondirilmis” cinayat bes il milddatine azadligdan mahrumetma

cozast ild “qiymotlondirilon” cinaysts nisboton daha ciddi cinayat-hiiquqi naticaler dogurmalidir?
Molum oldugu kimi, tagsirkar goxso tatbiq olunan cinayat-hiiquqi naticalerin ciddiliyi toyin edilon
fardi coza ilo deyil, toradilmis cinayatlorin kateqoriyalart ilo miisyyon olunur [3, s.51].
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BIHAHHIE 3AKOHA OT 2 HIOJIA 2001 I'OJJA «O0 BHECEHHH H3MEHEHHH H J10-
ITOJTHEHWH B HEKOTOPBIE 3AKOHOJATEIIBHBIE AKTBI A3EPBAW’KAHCKOH
PECITYE/IHKH» HA OCOBO TSUKKHE IMPECTYIUIEHHA, COBEPLIIEHHBIE IIPOTHB
COECTBEHHOCTH

0. P. Acnanos

B cmamve paccmampusaiomcs uMeHeHus, 6HEceHHble 3aKOHOM om 2 wiona 2001 200a
«O dononenuy u uIMeHeRuy 8 HeKOMOpPLIX 3aKoHOdamenbHbIX akmax Asepbaiidvicanckoi Pecnyb-
KUY, KAcalowuecs Kamezopuii npecmynnenuil, npedycMompesHblx 15-ti cmamveii Yzonoenozo
Kodexca Asepbaiidscanckoti Pecnybnuxu. Kpome mozo, 6 cmambe 2060pumcs 0 OuCnponopyusx,
gosHUKWUX 8 Hekomopulx cmamusx Ocobennoii yacmu Y2on06Ho20 Kodexca, o mpyonocmsx, 603-

HUKLUUX NPY NPUMEHERUU HEKOMOPbIX HOPM.

Kntouessie Cnosa: cankyus, npecmynienue, Kamezopuu npecmynienuti, madjckue npecmynienus,
0c060-mAsickue npecmynnenus, Kpasica, pasboi.

INFLUENCE OF LAW JULY2, 2001 “ABOUT MODIFICATION AND ADDI TIONS IN SOME
LEGISLATIVE ACTS OF THE REPUBLIC OF AZERBAIJAN” ON ESPE CIALLY GRAVE
" CRIMES COMMITED AGAINST PROPERTY
O. R. Aslanoy

The article illustrates the categories of crimes in Article 15 of the Criminal Code as amend-
ed by the Law of July 2, 2001 “About modification and additions in some legislative acts of the Re-
public of Azerbaijan”. The article also touches upon such problems as emergence of disproportions
in the sanctions of some articles of the Special part of the Criminal Code and difficulties in imple-
menting some regulations as a result of these amendments. :

Key Words: sanction, crime, categories of crimes, grave:crime, especially grave crimes, burglary,
robbery.

Rayci: prof. L.0. Quliyev
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TEOPETHYECKHE ACHEKTEI M IPAKTHIECKHE IIPOB.JIEME]
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OYHKIANA TOPIrOBBIX MAPOK: OIIBIT 3AKOHOATEJIBHOI'O : A
YPET'YJIMPOBAHHSI EBPOIIENICKOTO COIO3A '
I'.0. Muxaiimox, 1.0, Lynunep*
HuctatyT 3akononarTemeTsa Bepxosroit Pajar Vipaumsr
Hauuonamsnas Axanemus ABnamuu*
s P

Cmames noceswena uccnedosanuro meopemuyeckux acnexmos u npaxmuyye.
CKux npobnem npaeoeozo ananuza Dynryuii mopzoevix MApOK Ha ocHoge npeyedenmyo.-
20 npasa Eeponeiickozo Corosa. Bonswoe Konuvecmeo useecmuvix upm Benuxobpy-
manu, Dpanyuu, T'epmanuu, Asecmpuu, Hudepnandos u Benvzuy CMONKKYAUCH ¢ npo-
Gnemoti mpodasicu Knioessix cnog Mpembum nuyam uepes nposaiidepos Humepnem
Ycnye, Komopble noxosicu unu udenmuyns U3BECMHBIM MOP206bIM MapKam. Dmy cnyyay

hipusenu x cumyayuu, xoz0a cobemeentuiy Mop2oeyix Mapok Havanu scanoeamscs yq
Hapywenue ux npas. '

Knrouessie cnosa: pexnama, npeyedenm, mopzoeas Mapka, gynxyuu, nompebumens.

Iens aBTopa craten — onerurs, 3aKOHHOCTB MPOJAXH 3HAKOB TOProBOM MapKH B KagecTse
KIIOUCBEIX CIIOB M MPOaHATH3MPOBATE 3aKOHOJATEEHYI0 MPAKTHKY TOCY/IapCTB-41eHOR EC, yxe
crommyiaunmcn C ykasaHHOH 1po6neMoii. B uccileqopanum COACPKHTCA KpaTKui 0630p 0CHOBHEX
dyaxwmit Toprosemx MapoK, T.K. 3T0 MMEET pemaroiee 3HaTeHue A 06IEro MOHMMAHHS CymHO-
CTH CIIOPOB O PeKJIaMe C IIOMOILBIO KIIOUEBEIX CJIOB.

ABTOp HacTosmef paGoTr KOHCTaTHPYET, UTO pexnamHas (yHxims TOProBOH Mapku He

MCHEe 3Ha9uMa, yem HHHBHAYAIH3HpYIomad, 0co6eHHO Korya LENbI0 HCCIIENOBAHHA B JAHHOH

yAensux 6010 BHUMaHHe HHHBH/lyaTH3HpYyIOmeH GyHKunu TOProBBIX MapOK, KOrJa peqs Nuia
0 PEKIamMe C IIOMONIBIO KITIOUEBEIX Cl10B, cpenn mux: Oximu A., Cemmre K., ®uma U.C., Breiikenn

Coobmecrsa [10; 1; 6, C. 879].

’ Omum 13 sompocos, obcyxnaemMeLit yaensmy — CITyHaH «ABOHHOM MAeHTHIHOCTIY (HeN0
L’Oreal S4, nyuxr 300) [22], a nmenno nemonB30BAKME SHAKOB KOHKYPEHTOB MOXXHO paccMaTpH-
BaTb TONBKO KaK HapyIIEHHe, KOIAa OHO (@IIHseT HIIM MOXET NOBJHATH Ha (hyRKmuH TOproBoi
MapKH, B HACTHOCTH, Ha HBTUBHIYATH3HPYIOmyo» (neno Arsenal, myHkr 51) [13].

Spxwuit mpumep — neno dbyr6ompHOrO KITy6a Arsenal [13], rae 3Hax 6511 Henmoms30Bay LA
CO3/IaHHA BIIEYATIEHNS O CYMECTBYIOMmEit (punaHCOBOI CB3M MEXy TOBapaMH C JIOroTHIoM HaH-
HOro ¢yr6osHoro xy6a u BIIaiebIIeM TOProBoii MapKy. ' :

ABTOp cTaTEM MONaraer, o Gynxunn umeror Baxmeitmee 3HA9CHHE NPH PaBOBOM AHAIH-

gua pemieHnit Google France [14] u Bellure [15], nossumics NOMNONHHTEIBHEIE (PYHKOUH TOpro-
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psIX MAPOK: TapAHTHA Ka9eCTBA TOBAaPOB, KOMMYHHKATHBHASN, PEKIAMHANY ¥ HHBECTHIUOHHAL, Oc-
gopHad NPHIHHA HX CYIECTBOBAHHS — NPEOTBPANIEHHe PHCKA HAPYMICHAL HHIHBHIYaJTH3UPYIO-
meit Pyrxnuy. OgesnzHO, UTO B HACTOAMEE BpEMs BEINICyKa3aHHas QyHKums 6pensia OXBaTRIBaeT
gonee MIMPOKHIf KPYT BONPOCOB, HEXETH UCKIIOYHTEIHHO OOATBEPXKACHHE IPOHCXOXKIEHHS IPO-
Hm{'

Wupusupyamsupyomas yHKous. Cyn Esponeiicknx Coobmects PErylspHO OTMedYaer,
770 MEPBOHAYANBHOH (yHKIMeH 6penia ABIseTCA TapanTHs MPOHCXOXKICHHS TOBapoOB, (TapaHTHA
1070, IT0 BCE MPOAYKTEI, HMEIOIIHE TOT 3HAK, GBUIH H3rOTOBIEHE! MO KOHTPOJIEM OHOTO npen-
NPHATHAS, OTBEYAIOMETO 33 HX KadecTBoy» [8, C. 352].

Tem He Menee, 10 cux nop 6Ge3 oTeera ocTaerca BONPOC O TOM, KakoB ObU1 yHKIMOHANTE-
HBIA IIOZXOA B iene Google France [14]. Cyn TPCIOCTABHII JIMNIb Y3KOE PYKOBOJCTBO, B KOTOPOM
roBOPHTCSH, ITO BONPOC 0O GyHKIWH, cofieprkamieli yKa3aHne Ha TMPOHCXOXIECHHE TOBAPOB, 3aBUCHT
0T THIIA H COACpXKaHuA pexnamel. Ha camoM fene, cornacso MHEEHHIO Cyna Eponetickux Coo6-
IMEeCTB, Ha peKIaMojaTeNieli BO3/IaraeTcs IOPUAUIEcKas OTBETCTBEHHOCTS B CIydasX OKa3aHHA OT-
PHIATENLHOTO BIMAHHA Ha (QYHKIMH TOProBEHIX Mapok (T.e., KOrja PEKNaMOZIaTeNlb H BIIAJICIIEN
TOProBOif MapKH SKOHOMMYECKH CBA3AHEI MEXIY coBoit (pemernne Cyna Esponeiickix Coobmects
no feny Celine Celine Sarl v Celine SA [15])).

Bromse seposaTro, Cyx Esponeiickix Coo6mects OpEATojaraeT, 9o Apyrue GyHKIHH TO-
B4PHBIX 3HAKOB CAMOCTOATCIBEHO 00NIaIatoT HCKOBOM CHIIOMN B COOTBETCTBHY CO CTATEEH 5 abzanem
(1) myrxroM (a) JIUpeKTHBE! O TOPrOBEIX MapKax.

Tak, I'enepamsrniit agsokar (aren Cyna Esponeiickoro Coobmectsa, HasRagaemEii o6y
PETICHACM IIPAaBHTENBCTB rocyaapcTs-wieHoB CoobmecTBa Ha mecTHIEeTHMIN CPOK, KOHCYIBTHpY-
I0NMH CYZIe# 10 FOPHIMYECKHM BOIPOCAM, NIPEZICTABIIAIOMMI Ha PAaCCMOTPEHHE JIENida H OKA3hIBa-
IOt HHYIO APYTYIO MOMOIIE B IPOIIECCe IPHHATHA CyAeOHOTO pelieHns) B NyHKTe 55 mocTaHo-
B, wro Cyn Esponeiickux Coobmiects He mposoguT Pa3THIHI MEXITY Pe3epBHPOBAHAEM KITIOUE-
BOTO CJIOB2 M €r0 0TOOPaXeHHEM I10 3aIPOCY MOIE30BATENT [11].

B 10 e Bpemsa B mynkTe 84 nena Google France rosopures, uro:

«...peKIIaMHOE 00BABICHHE HE MO3BOTAET HIHM C TPYLOM IIO3BOJIACT BHUMATEIEHOMY H
Xopomo HHGOPMHPOBAHHOMY monms3oBatemo MHTeprera YCTAaHOBHTB, YTO TOBapHl HIIH YCIYTH,
YKa3aHHEIC B OOBABICHNH, BEUTYCKAIOTCA BIANEBIEM TOPrOBO: MapKe WIH IPEIIPHSTHEM 3KO-
HOMHYECKH CBA3AHHEIM C HAM HJIH, Ha060pOT, BEITYCKAIOTCS TPETEEH CTOpOHOIH [14].

Ecim TOproexui 3HaK HCIOB3yeTCs 1A ONpeaeneHus TOBApOB, MPHHAVICKAMNAX BIANCIIb-
1y TOProBOif MapKH, KOHDIUKTHOMH CHTYaIuH ¢ HHMBHAYATH3APYIONCH (YHKIHEH He BOZHHKAET.

ABTOp COIJIaCHA ¢ MHEHHEM Y4EeHBIX Hnctaryra Makca [Dnanxa (Mionxex, I'epmanus),
T0, MMes JIeTI0 € NPABHIIOM «IBOMHON HACHTHIHOCTH, B CTATEIO 5 ab6zax (1) mynxr (2) dupexth-
BEI 0 TOProBEIX MapKax u cTaThio 9 a6san (1) mynkr (a) PernamentTa o TOProsex mapkax Coobme-
CTBa HEOOXOAUMO BHECTH ONpE/E/ICHHEIE MONPABKH. 910, OHAKO, MOKET NIPHBECTH K eme 605~
el myTaHMme H3-3a CYMECTBYIONIErO HIHOPHPOBAHHMA B HAacTOAMEe BpeMA B cdepe npas cob-
CTBCHHHKOB, 0COOEHHO Koraa peds nzer o Goprbe ¢ paspemennem Gusnec CTPYKTYpaM HCIOJB30-
BaTh TOBapHEIC 3HAKH, IOMEIICHHEIE Ha IPOAYKIHH, HE IPHHAIEKAMEt COOCTBEHHHKY TOProBoit
Mapkx [5, C. 104]. e e

B nene Arsenal, a umenno B myaxrax 48 u 5 1, Cyn EBponeiicknx Coo6mecTs nocTaHOBHI
Crenyromee:

«... HEIMBUAYATM3NPYIOMAs (YRKIMA TOProBoi Mapk| 3aKITI0YaeTCs B 06ecHeqe yKa-

SaHHA MPOHCX0XKICHHA OTMEYEHHEIX TOBAPOB WK YOIy U1 OTpebUTeNs NI KOHEYHOT'0 MOMB30-
Batens, mo3sonas uM 6e3 Kakux-mbo COMHEHHMI OTIIHINTE TOBAPE! WIK YCIIYTH OT APYTHX, HMEI0-
X MHOE NPOHCXOXIEHHE, H
«... TI0 3TOH IPHIHMHE, OCYINECTBICHAE PAB MOXKET OTHOCHTBCS K CITyqasM, KOTAa HCIOb-
30BaHHe 3HaKa TPeTheil CTOPOHOI BIMAET WIH CoCOBGHO ITOB/IMATS Ha (yHKIDH TOproBoii MapkH, B
'[iacmom, Ha OCHOBHYIO (PYHKIMIO — 0BecriedeHHe POHCXOKACHHS TOBapoOB JUIA noTpebuTencin
13].
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B nene Adam Opel v Autec nepponauamuas dysknus 6penna He 65u1a Hapymen
HITO, XOTA 3HAKH HA TOBAPH! X OLUIM H/ICHTHYHEIME, HCIIOIB30BAHME HE BIIHSUIO HA HHH nanya’ IIDTonMy
pyromyio ynKumio Toprosoi Mapxu [17). .
e ]:annom" BOIPOC O TOM, KaK CIPOEKTHPOBATH PEKJIaMy C TIOMOMIBIO KIIOYEBEIX CIIOB 7
iy 3 He OrpaniHBaNa HEAHBHIYATH3HPYIOMYI0 (YHKIHIO TOPTOBEIX MapOK, OCTaercy :::
] Pexnamuan dynxuus. Cnexyer obparuts BHHMaHHe, ITO UHIMBHAYAIH3HpYIomas dyx
C]I]I: x;t{ac'rannaﬂﬂm zrpg;lnmﬁ tbymuzmou é HE MCHEE SHATHMY10, YeM nepBast. OfHuMH 13 nepnmkliu_:
o B Toyﬁlsgufn sumt Dior v Evora [18] u Copad SA v Christian Dior Couture
S HHHKH TOProOBOH MapKH yziemwin GobIIoe BHUMAHHE PeKIaMHOIN byHKImY®, 3y
YA B HEC 3HAYHTEIILHEIC CYMMB! [IEHET, H B TO JX€ BpEeMA, CKVIIas CB i
KIIIO9EBLIX CJIOB, 9TO MOBJIMSIO HA 6 ' e o
4 PEHTA0ENEHOCTE HX MPOAAK M MHBECTHIHO
v HHYIO QyHKiuIo [6,
o cm?;l;{;’l;;ﬁ;; TC:;C:::{GIL Takue kak U.A. ®duma, yreepxaaror, ato (BBHIICIICHHE, KaK OTHeNs.
il o p O pyHKUMH, GBUI0 HeM3GEKHEIM H3-33 NOMONHEHHS HABpeKTHBE! c1a.
ol :asauem t§2)» [4, C. 325]. Tomumo 3ToTO, OH CUHMTAET, UTO He peHTabensHO cocpenoTagy-
. Momey};:se :l,m}za::;c;r:;{z;txzemah;mﬁ (ysxumel, nockonsKy 6onee BaxHO IIPOAaHATH3Mpo-
gy HKYPCHTOB, KOTOPEIE, CKOpEe BCET0, NOCATAIH Ha 3aIIUTY 6pen-
coﬁm:’;ﬁi{ma}l @ymmnnv He Oy/eT HCroNMB30BaHa, €CITH MOMCKOBAA CHCTEMA IOCTABHIIA caifr
et a 'gopmnon MapKH Ha TONOBEIC Mo3KIMH. OXJ A., OZHAKO, YTBEPKIAeT, UTO 3T0 He
iy e ;g::m?;merzm npoﬁnem, TIOTOMY 4TO HE y BCEX BIAJENBUEB TOProBOit MapKH ecTs
i cakr. IIpEMepoM 3TOro MOTyT CHYKHTH KOMIaHMM ABCTpHH, TAe HamMaue
= mﬂo;ﬁ:&aﬂg HE TaK HOMYIAPHO [91. Ecim TOBAPHEIH 3HAK HE H3BECTEH, HET HUKAKOIf
i oﬁ'bs’c s Yiommi oHIHaNEHE caifT GyneT mepBEM Cpelu pe3ynbTaToB MOHCKa.
HUA TOMY, Kakum 00pasoM pexnamoziarTe KIOYEBEIX CIOB CMOTYT IPOKOHTPOHPO-
BaTh, Gyif;r JIH CaHT COOCTBEHHHKA HAXOUTHCSA Ha BHIHOM MECTE [6, C. 880]. o G
onera 3@211::?;“::‘:: cj}::;:i; (;11; C. u Illyepr M. cumrator, 9To pasMmemierme caifTa B CIHCKe
iy OPUTMHYECKHX ?opmyn» H OT MHOXKECTBA APYTHX (hakropos [7,
. aﬁipannenna, o Mﬂcm{io Cyna Esponeiickux Coobmects, sBnsercs ogeBHAHEIM taxr,
- cm:ﬁ -frro :{:Ka,nenz;(:n TOProBOH MapKu OYAeT HaXOMHTHCA HA BHAHOM Mecre. Heobxoqumo 01-
Bmo;m. i np 0, BCC PE3YNBTATEl MOMCKA OTOGPAXKAIOTCA B MOPs/Ke yOHBaHMS pere-
-— y;?a(;f:;: ;2$Tﬂ: :ne.:;ye'r YACTHTE npobneme ACTHCTHHIA — BPEMCHHOMY WM TIOCTOSH-
e d 1H/EKCa Hnreprer-cepsuc nposaiinepos, KOTODEIH MMEET MECTO TOr/a,
ma.nme CTPAaTOPEI CaHTa NMPH3HAIOTCA BHHOBHEIMHE B HCTIONB30BAHHH HE3aKOHHEIX CIIOCOO0B
I)g]aiqa HUA CB(E)?T %emn, “1?4 OBUIO mpexMeTOM paccMoTpeHns Hemenkoro aena BMW [16].
Topmmnoﬁ iy K. 1 I a;}:: +» AEITHCTHHT MOXeT CII0COGCTBOBATE AOMOMHHUTENBHO} 3aIIHTe
i 5,] B 5 BIaJICIa TOProBOH MapKu HE (BHMCH CPEAH pe3yNsTaToB Bel-
nouckay | » L+ 2. B OTIMYHE OT 3TOH TOYKH 3PEHHS, aBTODP JAHHOM CTATBH CUMTaeT, YTO HE/H-
il zc;:;h lgaéccualpn:nam KaK CIIPaBEUTHBOE HAKa3aHHE 33 HCIONB30BAHME HE3AKOHHEX
oJiee 3:b@)emnﬂorq PEKIaMHPOBAHHA, HO HE [Ulsl YIy4IIeH)s 3alHTE TOproBoi
MapKH. “Ha caMmoM fiente, 65u10 OB He NPaBHITEHO TIOKYNaTh KIIO9YEBHIE CII0BA, 3HAA, 9TO O(HHIHANE"
HBIY CaHT COGCTBEHHHKA TOProBoit MapKy 6yner HckmIOYeH. ’ =
nomeHP:;ii egn;ﬁmn:z.g;mo Epen TeM Kak GpOHMpOBATh KIIOYEBOE CNIOBO, PEKIaMOAATED
o ,mmexca YIOT 1 Gpenny xenaemas dpasa / cioBo. B cBA3M ¢ BOIMOKHO-
R i anonaunepa, PEKNAaMOAaTeNb JOIDKEH 3HATh, 4TO, KYINHB KIIOYCBEIC
o paBa nna.uenmg ToBapHoro 3Haka. [Ipeacrasnennsie 3gecs nepcnex-
iy ABILIOTCA TCOPETHIECKHMH HAa NAHHEIA MOMEHT, OJHAKO, HEOOXOMHMMO MMETh B BH/y BO3-
0XHOCTE BO3HMKHOBEHHS IIOTEHIIHANBHEIX CIIOPOB.

B pesymsrare uccnenopanmii 0 BmasHuu IIOKYIIKH KIIIOYEBHIX CJIOB HAa PeKIaMHyI0 (yHK-

o, Cyn Esponeiickux Coobmects OpHU3HAN, 9TO BIaNeNel] TOBAPHOIo 3Haka (KOTOpHNi X04eT
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ATh KIIOYEBOE CI0BO, COOTBETCTBYIOIIEE €r0 TOProBOi MapKe) J0/DKEH BHECTH ONPE/IEICHHYIO

g1aTy, IT06H 0GecnednTE 3TOH CCHUIKE IIEPBOE MECTO CPE/A IPYTHX CCEUIOK B KOHKPCTHOM IOHC-
e BakHO OTMETHTh, 9YTO B COOTBETCTBHH C ocoGeHHOCTAMHM cTaTh¥ 4 JIMPEKTHBEI
2006/114/EC, BIamenbOsl TOProBOH Mapki He MOTYT 3alpemarh APYTHM JIMLUAM HCIIONIb30BATH
¢B0I0 TOPTOBYIO MapKy B PEKJIaMe, He3aBHCHMO OT TOTO, IPHHECET JIM 3TO BPEX QYHKIHMH TOProso-
ro 3Haxa [2].

ABTOp CTaTHH corniacua ¢ yreepxzaerneM [puddura A., 9T0 3ammTa peKIaMHON yHKIMH
coracHo ctatke 5 a6any (1) mynkTy (2) {MpeKTHBEI O TOProBEIX MapKaX MOXET OTPaHU4HUTh CBO-
gomy BEIGOpa moTpebuTeNs, 9T0 NPHBE/ET K yBemrIeHuIo konkypernuH [3, C. 312].

Teoperuxu Orr C., llly6epr M. [7, C. 2] n Oxmu A. [6, C. 879] yBepeHE], 4T0 pemeHHe

Cyna Espomeiickux Coobmects Tpebyer Goiiee ACTAILHOrO TOJKOBAHHAA B €0 (OyHKOHOHAIBHOM
momxoze. He 6BUI0 faHO OTBETA OTHOCHTENLHO TOTO, 3aTPOHYTHI JIM JONONHHUTENbEEIE (QYHKIHHA
TOBAPHOTO 3HaKa PEKIAMON ¢ IIOMOMIBIO KITIOMEBRIX cloB. EjuHcTBEeHHAA (YHKIHA, KOTOpad OpH-
prexaeT Gonsme BHUMaHUA B 6onee scHa — peknamuad ynknus. OfHAKO X0 CHX HOP HE NOMYdeH
OTBET Ha BOMPOC, GYAyT /M MPHBJIEYCHE! K OTBETCTBEHHOCTH PEKIaMO/IaTeIIH KIIIOYEBEIX CIIOB, KO-
1718 o HIMATEHEN caiiT coGcTBeRHMKa OpeHia He QUrypHpyeT Cpeiit IEPBHIX pe3yNbTaToB MOMCKA
[7,C. 5-6]. .
Crexyer OTMETHTB, 9TO JONONHHTEIbHEIE (YHKIHH TOPTOBEIX MapoK, IPH3HAHHEIC HEJaB-
o BEHeceHHsMH pemenusmu Cyna Esponedickux CoofmiecTs, He SBISIOTCH HE3aBHCHMEIMH U
cB06OJHO (DYHKIHOHHpYIONIMMH B OTHOIIEHHH 3alMTH GpeHja coracHo cratee 5 a6sauy (1)
nyrkTy (a) JIMpEKTHBEL O TOProBEIX Mapkax ¥ cTaree 9 ab3auy (1) mynxty (a) Pernamenta o Top-
roex Mapkax CoobmecTtsa.

Cyn Esponeiickix Coo6miecTs IOpYHHII yperynHpoBaTh 3TOT NPOGICMHEIH BONPOC HAIHO-
HATBHEIM CyfiaM rocyaapcrB-wieHoB EC, 4To IpHBENO K NPHHATHIO COBEPIICHHO Pa3HBIX cyne6-
HEIX PEIIEHUH HA TEPPHTOPHH JACHCTBYIOIMX IOCYAapCTB-wWieHOB. B HacToAmee Bpems, MOAXOX K
byEKIHOHMpOBaHHIO, co3nanukii B Bellure [15] ne paboraer. Jlomken 6HITH CO3/aH YETKHH IPUH-
11, KOTOPKII Gy/IeT perynupoBaTh 3aUIHTy HHIHBHIYATH3HPYIOMEH QyHKIHH.

Pemenns BO BCeX BHINEYIOMAHYTHIX JA€NaX yxe W3BECTHEI, Kpome nena Interflora B Bemu-
xobpuranuu [12], KOTOpOe HAXOAHUTCA HA PACCMOTPeHHH. B HacToAmee BpeMA MOXHO TONBKO J10-
rajgeiBathcsi, 6yaer mu Interflora [12] comepxars OTBETH HA2 MHOIOYHCICHHBIE BONPOCHL, IO IOBO-
1y OTBETCTBEHHOCTH PeKJIaMOJaTeNeH CornacHo crarbe 5 ab3amy (1) mynkry (2) /InpeKTHBEI 0 TOP-
FOBEIX MapKax.

* W3-3a orpanwdenus o6semMa HacTOANEH paboTEI, He MPEICTaBIAETCS BO3MOXHEIM Gonee 1e-
TATLHO MPOAHATH3UPOBATH PEKIAMHYIO (YHKITHIO TOProBOH MapKy, HO MOXKHO CHCNATH BBHIBOJ, 9TO
pa3bACHEHHE 3TOMH dYHKIHK X MHOTHE IPYTHE BONMPOCH TPeGYIOT HEOT/IOXKHOrO BHHMAHHA.

T'apanTHA Ka9eCTBa, KOMMYHHKATHBHAA ¥ HHBECTHLMOHHASN ¢ynxoun, Crates 5 ab3an (1)
nykt (a) JIMpeKTHBE O TOPrOBhIX MapKaxX KOHCONHAWpPYET 3aIIHTY AONOMHWTENBHBIX (yHKUHHA
Openna: «rapaHTHs KagecTBA TOBAPOB HIIH YCIIYT, KOMMYHHKATHBHAS, HHBECTHIHOHHAA H PEKIaM-
Has GyHKIMHY», HO HE AaeT 0OBACHEHHE, ABIAIOTCA JIM 3TH (YHKIMH HE3aBHCHMEIMH H MOTYT JIH
OBITE HCIOMB30BaHE OTACHBHO [15].

DYHKIHA Ka9ecTBa, H3BECTHAA eI Kak TapaHTHHHaA QyHKIHA, GOKycHpyeTcs Ha TyABHII-
ne (pemyTanuyu) TOProBoil MapKH, KOTOPEIH OKAa3EIBACT CYIIECTBCHHOE BINMSHHE HA KOHKYPEHTO-
crioco6HOCTE M 3G heKTHBHOCTS BeieHus bu3Heca.

ABTOp CTaTsH CHUMTAET, 9TO BEyIENeHHe (YHKIUH KadecTsa (rapaHTHH) B OTACIBHYIO ABISA-
€TCsi HCKYCCTBEHHEIM, TIOTOMY YTO BO MHOTOM OHA N0X05ka Ha HHAMBHAYATH3HPYIOMYIO (hYHKINIO
ToBapHOro 3HaKa. OHAKO, COIIACHO COBPEMEHHEIM HCCIE/IOBAHMAM, aBTOP HE MOT/IA IPOHTHOPH-
POBaTh TOT (haKT, ITO CYMECTBOBAHKE TaKoi (GYHKIMH GEUI0 00OpeHO MexAYHAPOIHEIMH JKCIIED-
TaMH.

Co3spaercs BHedaT/eHHe, 9TO Hapsamy ¢ Apyrumu dymxumsmu Cya Esponeiickux Coo6-
IIECTB COCPEAOTOYMIICS B CBOMX PEIICHHAX TOJBKO HA PEKIIAMHON, HE Y/ICIHB BHHMAHHC HHBCCTH-

HHOHHON (DYHKITHH, TECHO C Hel CBA3AHHOMH.
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Jpyrue nonmonHuTeNbHBIE QYHKIHMH TaloKke OCHOBAHEI HA MHHUBHYATH3ADYIOmej; b
I[HH, HO MX POJIb 3aBHCHT OT CNOCOOHOCTH MPHBIIEKATh BHUMAHKE MOTpeOHTENLs. Pemaronyy,, ;:R'
TOPOM [y noTpebuteneii npH BriGope Gpenna ABngeTcs ero MMs, KOTOPEIH MOXeT GkITy Ha }’m:-
HEHA/UICKAIMM HCIIONE30BAHHEM TOBAPHOIO 3HAKA KOHKYPEHTAaMH, COBEpIIAcMOe TOCPecTg 0:
PEKJIaMEI C IOMOIBIO KIFOYEBEIX CIIOB.

Brimeynomsnyrsie pemenns Cyna Esponedickix Coobmects He namm HCHEPIEIBaIo
OTBET Ha BCE CYMECTBYIOIIHE BONPOCH!, HO OHH IPHBEIH K BOSHHKHOBEHHIO HOBEIX DYHKITH} 7o
TOBOH MapKH ¥ JOKTPHHEI «CPEIHETO NOTPeOHTEN D (KIaCCHIECKOro norpebHTens OTIPeENenHopy,
ToBapa). Hampumep, THOHYHEIM moTpebGHTeNEM KOHKPETHOTO TOBapa ABJIIETCH 9eJIOBek Ollpene.
JICHHOTO 110]13, BO3PacTa, NpodeccHr 1 ypoBHs Joxoxa. B a10it pabore cratss 5 asan (1) myser
(a) AupeKTHBEI 0 TOProBEIX MapKax GEUIa POaHATH3HPOBAHA B PaMKaXx NPENEeNEHTHOrO Mpasa EC.
Tem ne Menee, He0OXOAUMO IPHHATEL HOBHE 6a30BEIE HOPMATHBHO-IIPABOBEIC IOKYMEHTHL, Gojee
A€TaBHO aHATHIHPYIOMHE GYHKIHORANBHELH OAXO K TOPTOBEIM MapKaM.
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SOSIAL SIYASOTIN HOYATA KECIRILMOSIND® BEYNOLXALQ
TOSKILATLARIN ROLU. DUNYA BANKI
A.N. Ibrahimova, 1.0. Quliyev*

Baki Dgvlat Universiteti, Milli Aviasiya Akademiyasi*

- —
Maqalads sosial siyasatin hayata kegirilmasinds beynalxalg takilatlarn, xtisusils

d> Diinya Bankinin rolu asas diggat markezinds saxlamlmis, beynalxalg taskilatlary,
sosial siyasatin hayata kegirilmasinds miisbat va moanfi taraflari arasdirilmigdur.

Agar sbzlor: Sosial siyasat, beynalxalq tagkilatlar, Diinya Bank:

Har birimiza gox yaxs1 ballidir ki, biitiin dévlatlor qarsilight yardimlagma prinsipi  asasing,
foaliyyat gostorirlor. Bir dovlet mohsul istehsal edirso, digeri istehlak edir, biri sarmayodar kimj
¢ixi§ edirss, digori iso sormayani gobul edir vo ya aksina. Beloliklo, elo bir dévlat yoxdur ki
beynolxalq mithitin tasirindon yan kego bilsin. Dévlatlar arasinda mitxtalif sferalarda - siilh vo amip.
amanhfin borpa olunmasi, yoxsullufun aradan qaldinlmas:, &lkeloraras: igtisadi tarazligin
yaradilmasi, insan hilquglanimin temin olunmasi va s. kimi iqtisadi, sosial, siyasi sferalarda
minasibatlorin qurulmasinda beynslxalq tagkilatlarin rolu avazedilmozdir.

Ayri-ayn beynolxalq tagkilatlarla bagh osas anlayiglar vo onlann sosial ybniimij
funksiyalan.

1. Beynalxalq amak tagkilati — Omok miinaisbatlorini tonzim edan BMT-nin ixtisaslagmg
qurumlanindan biridir. I Diinya milharibasindan sonra, 1919-cu ildo Versal miiqavilosi asasinda
yaradilmig vo elo homin ilin oktyabr ayinda da Vaginqtonda kegirilon I Beynslxalq Smok
Konfransinda altt Konvensiyas: qobul olunmusdur. Bu konvensiyalar asason omok faaliyyati ila
bagh olan sosial yéniimli miiddsalan ilo diqqoti calb edir. Belo ki, konvensiyalarda ssasan
istehsalatda i§ saatlarinin normalari, igsizlorin, analarin sosial miidafiosi, gadinlarin, yeniyetmalarin
geca iglori vo homginin yeniyetmalorin minimal yas hoddi oks olunmugdur.

Beynslxalq Omok Tagkilat: sosial, igtisadi, insan vo amok hilquglarini miidafis edon niifuzlu
beynalxalq togkilatdir. Beynolxalqg Omoak Togkilatinin digor ixtisaslagdiriimig togkilatlardan osas
forqi onda tgtorafli tomsilgiliyin olmasidir,. Mahz Versal miiqavilosinin 13-cii hissesindo 6z
oksini tapmig “sosial tarefdaghq” ideyasina gbra BOT-in orqanlarinda {igtorafli niimayandalik
qaydasi miioyyanlogdirilmigdi. Belo ki, hom hokiimatlorin, hom igogdtiiranlorin, ham da isgilarin
niimayandslari BOT-in biitiin direktiv orqanlarinda tamsil olunurlar va konvensiyalarin, tévsiyalarin
qobul edilmosindo igtirak edirlor. Daha dagiq desak, bu qaydaya osasen, zohmotkeslor (Homkarlar
ittifaglar1) ilo sahibkarlar arasinda dialoq, hokiimatin vasitagiliyi ilo hoyata kegirilmoli idi.

Versal milqavilosinin 13-cli hissasi eyni  zamanda BOT-in nizamnamosi idi. BOT-in
nizamnamosino gora, sosial torafdaglq ideyas: ugrunda aparilan miibarizonin asas istigamotlori
agafdakilardir: i

- demokratiyanin méhkomlandirilmasi:

- yoxsulluga gars1 miibarizs aparilmasy; -

- sosial mildafionin tokmillogdirilmasi. _

Beynolxalq emok normalarinin islonib hazirlanmasi, ®mak konvensiyalarinin gebulu va
totbiq edilmosi sahosindo diplomatik milbarizs, sosial adalotin mé6hkamlondirilmasi va insan
hiiquqlarinin miidafissi sahasinde BOT-in apardif1 miibarizo homiss boyiik ugurlarla miigayiot
olunmugdur. Yeni nizamnama qaydalarina goro taskilatin bashica magsadlari asagidakilardir:

-tam moggullugu vo hoyat soviyyssinin yiiksaldilmasini tomin etmok;

-iqtisadi va sosial programlarin dastoklonmasi vo havaslendirilmosi;

- baglica insan hilquglarina amol olunmas:;

- zohmatkeslorin hoyat vo saglamliginin miidafio olunmasi;

- ig¢ilorin yaxg1 ixtisaslagdiglart islordo iglomasinin tomin olunmasi;

- sahibkar vo zohmotkeslor arasinda amokdashgin hovaslondirilmasi;

- sosial adalotin tomin edilmosi vasitosils siilha nail olunmasi.
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.Nizamnamaya gora, _Bé’l.‘“-it_l-faa_liwat prit-lsiglarina agagidakilar daxildir:

- omoyin omtaoys gevrilmosi yolverilmozdir; L

- fikir, dilsiinca va birlik azadlign inkisafi sortlondiron basuhca.a:mllardlr, | ,

- irqindan, dinindon v cinsindon asili olmayaraq biitiin insanlara azadliq, loyaqat va

| jqtisadi tohlitkesizlik soraitinds maddi cohstdon temin olunmaq ve menavi inkigaf hilququ.
L i

BOT-in foaliyysti onun mogsad va prinsiplorinin hoyata kegirilmasi saholorino dogru

istigamotlondirilmisdir vo osason dord saheye ayrilir:

-amak vo hayat goraitinin yaxgilagdirilmasi;

- maggulluga nail olunmasi;

- ig¢i qiivvesi potensialinin a.sdk;r ln:lunmasu

- sosial institutlanin inkigaf etdirilmasi. ) _ o _
Gsﬁii‘ml?(liﬁﬁ kimi masgslluga nail olunmasi BOT-in osas foaliyyat istiqgametlorindon

' i i -in illik n batina goro dilnyada igsizlik
. biridir. Lakin buna baxmayaraq, BOT-in illik n}agg\ﬂlgq hesal i .

Zrﬁd:ga dogru gedir va bu giin gonclor biitlin igsizlorin yansin togkil ?du'. Hesa:bata goro
. jgsizlik 2012-ci ildo daha da artmugdir. Buna gbro do iqtisadi sahodoki artim i§ axtaran

insanlarin  saymnin artmasim qabaglaya bilmemigdir. Homginin hesabatda o da gostarilir ki,

| giymotlorin artmasindan sonra yaranan vaziyyetdan on gox ziyan g¢oken yoxsul ohalidir.

-in foaliyyotinin osas istiqamotlorinden biri do usaq omdyinin  qargisiun
a]mmas?d?: Usaq arﬁyi sosial vo iqtisadi baximdan g¢ox Onamli b1_r msanzsgﬁglli?lir;
problemidir. BOT-in aragdirmalarina goro dilnyada 5-11» yas arasmd.a ol?n glalyatxll i k{abi
nofor usaq vardir. 12-17 yas arasinda olan 283 milyon usaq ise igladiyi g
ymg?&iﬁﬁ“ma, BOT, usaq omoyini mithiim bir problem kimi Wmmilflilr v;
1992-1993-cii illordon etibaran isa bu sahado “Usaq Bma_yh!in . Qari‘mlgll:‘lld i :1:;1_
Beynolxalq Programi”-m ( International ngrar_nme on _tl}e Ehfnnllatmn I::d i =
[PEC ) baslatnugdir. IPEC programu 1992-ci ildo Braziliya, Hindistan, F.lpne:zxy%,mamya,
Tailand va Tiirkiyado bagladilmig, 1994-cii ilds Batllqladetsr Nepal, Pakistan, 11p£1m1,( - Rikyz,
1996-1997-ci illorda isa Kamboca, Sri-Lanka, Benin, Misir, Ma(.laqaska:, Seneqal, c;:r 5 .
Dominikan  Respublikasi, Salvador, Qvatemala, Honduras, Nikaraqua, j’anagu;,h g(cl:: 1'172
Boliviya, Peru, Venesuela, Kolumbiya va Ekve.tdor _programa qos1ﬂn.1us ur. :- m:ma
olkado aparilan programa Afrika, Orab :'i}lkalan, Asiya, Orta vo $orqi Avropadan ¢ q
[ i 1q iglori apanlir. .

N I;};?IE ‘;l;mglaggrd?mg:z?oqydﬁgg“ vapzifalsri hoyata kegirmok iiclin bir sira tosisatlardan vo

safi ¢ olava metoddan istifado edir: . . .
= da-k'lbeﬁyna";:lalq normalarn miloyysnlogdirilmasi vo omol olunmasina nozarstin hoyat

kegirilmasi; . gl
- texniki sahalordo amo q; ‘ .
- tadgiqat isleri, sanadlerin hazirlanmasi v mfo.m-lamyalann yayilmasi. .
Bi?)TfliI‘l:l fa:Iiyyatinda mithiim yer tutan texniki omokdasliq programu ]?Ngrkaznrllﬂsaf
Programi ilo six alagoli olub, planetin miixtslif regionlarinda masglMuq. \L 1.nk1$a . - aﬁi
hazirlanmasi, miixtalif saholorin foaliyyati, smok goraiti vo miinasibatlori, sos1'al' tohl k::s:zl
Vo 8. masa’lalara maliyys yardimlan gﬁstarilmasini. na:':a.rda tutur, Texl:uh da.mab.dag 1q
gorgivosindo BOT-in todgigat pege va sahibkarhq foaliyystinin dastoklonmasino dair bir sira
programlart mé&vcuddur. o L )
! BOT-in tadqiqat islori sahssindo faaliyyoti agafidaki iki qurumun yardimi ilo hoyata
ke i .lir: . .
= - BOT-in Sosial amok problemlori Beynalxalu_; Insﬂtl‘l'tll. Cencvi'ada 1(15\;;961‘32
foaliyyat gdstorir, smok vo sosial saholords galigan sax.slann hazirh@ ilo mosgul o u:l e
c ildon foaliyyst gostorir. Institutun foaliyyat saholorine arasdumal:.ar aparmag, soslli -siy .
forumlar kegirmok, shaliyo molumatlan ¢atdirmaq, kurslar ve seminarlar kegirmok vo s.
aiddir.
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- Texniki vo pega hazrhq Beynalxalq Morkozi Turinds (Italfyada) foali

=

vo osason inkisaf etmokds olan 6lkolords sahibkarl: iyyati i
q faaliyysti ilo moggul
ﬁ:sas hazxrhggm yksoltmok {iglin miixtolif todbirlor gérilr. Bu Beynalxaﬁgu M:lgz $alxshﬁn
o yar;dﬂl .Yara_dlldlg ‘vaxtdan. bugline kimi 170 slkadon 90 mindon gox kisi e
-mB u Morkazi vasitasilo texniki v peso hazith§ xidmotlarinden yararlanm;slzr Y@ Sady
- e.ynalxalq en'lak _'I:aslulatmm osas vozifolorindon biri do konvensi al
dﬂvs;yt? orin qabul -edllm.asldu:. Qobul edilmig konvensiya va tévsiyalor BuB‘I‘-'.;j‘(u;«;a?l e
nizv otlor t?ra'ﬁndan rat:lﬁl_:aswa edilir. Uzv dovlotlarin bu barado ohdaliklor Ba(}la-n
hdlg;x;nag;?is;fm]sg{‘cu{a 2215;39 \) 23:cﬂ maddalorinin milddsalarinda milayyen olunm z:rn
sl o ) n xeyli sayda sosial yoniimlii konvensiya va tovsiya qa::rlar;
BOT-in qsbul etdiyi konvensiya va tévsi i .
. 1l etd : yalors misal olaraq modan ocaglarn
gﬁcllf I;1&1:11111&1’111 1sladﬂma§1 haqqmdg, n.msﬁu]]uq siyasoti haqqinda, IIJGSEU].[?IC[ x(iigmsgeﬁr;j.u
o et agqmcﬁ,ukms?n. ?htlyatlanmq 1.nklsaﬁ sahosindo peso yonimii vo pesa hazy] .
m;agl;{ ha’ i§ tohlilkesizliyi hz_qumfla, inkigaf etmis Glkolori xilsusi nozero almagla  minim e
gastamalc(;qgg Eatlignyygne ;q];hnzs; ll:aqqmda d‘:: S. Lt]:'l:lle:;;sq111:1::1 olan konvensiya va tﬁvsiys]l::;
( L BOT- rbaycanin da ratifikasiya etdiyi 8 asas k i
ki, bunlar da tomsledici konvensiyal g iy 0 fl e
Homin konvensiyalat oesgd akllardg: ar adlandinlir va daha gox sosial yontimliiliiyii ilo segilir,
- é? r:lﬁ“mra]ii icbari Vo ya mocburi omok haqqinda konvensiya; :
- 6mro i i :

i assosiasiya azadlift vo togkilatlanma hiiququnun midafiosi haqqinda
- 98 nomrali togkilatlanmaya va kollekti insi
kbt Bagomts Lo ya vo kollektiv damgiglarin apariimasina hilquq prinsiplarinin

- 100 nomroli baraber dayarli isiloro i
g Torveadiys yarli amoays gora l_ﬂglllam vo qadinlara beraber haqq verilmosi
- 105 ndmrali macburi smoyin logv edilmasi h d i
‘ konvensiya;
- 111 ndmroli amok vo moggulluq sahasinds aaqqm il .
dmroli ¢ yri-segkilik haqqinda ki iya;
- 118328 n;mmll.l igo gobul etmok iigiin minimum yag haqqmd:q Eonvens(i);:enswa,
- némroli ugaq omoyinin on pis formalarinin gad i i ’
qaldmh::mbﬂpﬁn tacili todbirlor haqqinda konvensiya. o o B9 e Jpn
orbaycanin foaliyyatinds yaxindan igtirak etdiyi iri i
\Zarb: ya yi qurumlardan b -dir.
‘Igsap;bllkamlz bu quruma 1992-ci ilin may aymn 19-da ngul edilmigdirfno izxtljgrl;l;i
A kn; 15113:;'.;-1131 ]:;?T-;:Eﬂ : ;mal;n]dv:f sosie;:ar mildafio saholorinde milli qanunvericiliyin
: ) saf, pego inkisgaf vo homg¢inin moa 3
e ot B il e W foydalanmdie Tndiy
-m ﬁ - L) - 5
e W g sokkiz, tomoledici konvensiyasina qogulmus vo 55
1993-ci ilin iyun aymmda BOT-in Cenevrads iri nfrans
. aymda - kegirilon ~ hesabat k da
iz;rba}écl:;nl nﬁmaya.m:'lalanmn igtiraki zamam ixtisaslasmis qurumun, arazia;indao mﬂhalrl;bs
gu altle kalara m yardim programuna respublikamizin da daxil edilmosine sabob oldu.
xniki  yar _xompiter sistemini, mogullug vo sosial tominat strukturlarim, habel2
mﬁtaxaimslann Oyradilmasinin togkilini ohata edirdi :
994-1995-ci illords BOT Azorbaycan hokimotin pilot isei
. ' ycan hoklimatine pilot isgi qilvvasi gusunu .
Elﬁl{::tl‘i %io;:azgfy;iﬁi?maﬂa yilud:lmﬁ;flm“sd“f- Bu layihs Birlasmiquﬂl:tllarsel{g;iﬂﬂ“
on maliyyaloagdirilmig, ©mok va Shalinin Sosial Mildafia. Nazirliyi il
f;a;ihl? amskcll{a.shquf }_36T va Dﬁ\_fl?t Statistika Komitosi torafindon hayata ke?;ml?;’;tlillf Bu
6zﬁn:m:$gu 4 stiimﬁiltlkalm .511?1‘6.1111[11!1 tokmillogdirilmasinda, real mosgullug  seviyyasi v
b o q ueglin olverigli imkanlar haqqinda statistik mslumatlar almagda mithiim rol

BOT-in Azorbaycanda miihiim aspektlarindon biri omok idarsetmo  sisteminin

tokmillagdirilmasidir. BOT layiho daxilinds amak heyastinin tolimi va togkilati strukturun

”]_()_g i
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- slonmosi do daxil olmagla, ©mok Miifottigliyi Xidmstinin yaradilmasinn baslangicini
, qoymusdur. (22;24).

2. Umumidiinya Sohiyys Togkilati- 1946-c1 ilda Nyu-Yorkda kegirilon beynalxalq sshiyys

konﬁ‘aﬂsmda yaradilmug, sohiyys toskilatlarinin beynalxalq alagalarini tomin edan, diinya ohalisinin
- gaplamlift ilo slagadar problemlorin hollina galijan BMT-nin ixtisaslagmig qurumlarindan biridir.

in bozi manbalor UST-iin yaranma tarixini 1948-ci il aprelin 7-i kimi gstorirlar.
Uzv dovlatlorin sayr 192-dir. Umumidiinya Schiyys Teskilatmun osas mogsadi “biitiin

| ginyan yiiksok saglamliq haddins gatdirmaqdir”. Togkilat dogum, xastelik, liim haqqinda global

datistik molumatlarn  toplanmasini hoyata kegirir, 6z torofkeslorini faktor haqqinda
molumatlandirir, fovgolado hallarda insanlarin saglamliinin qorunmasina, xostoliklorin aradan
stitriilmosi hallarna qars1 miloyyen kémoaklik gostarir, o ciimlodan macburi kdgkiinler ds daxil

~ olmagla biitiin oziyyst gokon ohali tobagosine ictimai sohiyys xidmoti gstormok todbirlorini
. istiqamotlondirir. Bununla yanasi UST- sohiyya “sektorlarinda va onlarla slagada olan diger
 gektorlarda liimiin azalmasi, oziyyetlor vo “ya onlardan qurtarmaq -hor hansi bir Slko {zrs

yoluxmalarin noticalorini, hoyata kegirilon iimumi tolimatlar haqqnda molumatlan  biitiin

. smokdaslarin nozarins gatdirir (25).

Azarbaycan Respublikasinin da sohiyys sahasinds omokdashq etdiyi asas beynalxalq qurum
{mumdiinya Sohiyys Toskilatidir. Azorbaycan UST-0 1992-ci il oktyabr ayimn 2-ds {izv olmugdur.
ST iizv dovlotlorlo olagolorini regional ofislori vasitasilo hayata kegirir ki, Azerbaycan
Respublikasinin UST ilo smokdashif1 da Avropa Regional Ofisi vasitasilo hoyata kegirilir. 1994-cii
ildon 6lkemizds UST-iin ofisi foaliyyst gostorir. UST Azerbaycanda bir sira layiholor hayata
kecirmis va kecirmokdadir. Bunlar asafidakilardir:

1. DOTs (Directly Observed Treatment-short course) layihasi. — Layihs varam xastoliyinin
birbasa hokim nazarati altinda qisamiiddotli miialico kurslarmnin kegirilmoasini nozarda tutur. Layiho
cargivasinda Baki, Naxgivan, Lonkaran, Xagmaz, Genco, Sumgayit, Sabirabad, $aki vo Mingagevir
sohorlorindoki verom dispanserlori veram sleyhina dorman vasitalori, diaqnoz {iglin rentgen
aparatlari, mikroskoplar va diger avadanliqlar soklinds humanitar yardim alir. Bu programa bir sira
geyri-hokumat togkilatlan da qosulmugdur.

2. MECACAR - poliomielitin logv edilmasi i{izrs program. Bu genismiqyash program 1995-ci
ildan hoyata kegirilmaye baglanmigdir. Programa UNISEF do qosulmusdur. Malumat {igiin qeyd
etmok lazimdir ki, timumiyystlo, poliomielit xastoliyi Azorbaycanda 1996-ci ildon etibaron
tamamils logv edilmigdir.

3. CARAK- ugaq va ananin qorunmasi {izro proqram.

4. Difteriyaya nazarot iizra program - Program gorcivesinda respublikanin miixtslif rayonlarinin
tibbi heyati tigiin tadris kurslan kegirilir vo maariflondirma siyasati hoyata kegirilir.

5. Ails planlagdirilmas: iizra program — Programin hoyata kegirilmosi figiin iki gohor — Ganco va
Sumgqayit goharlori segilmigdir.

6. Ruhi saplamliq iizra Program — Program gorgivesinda dlkomizo humanitar yardim goklinda
miixtolif psixotrop maddsler daxil olur. Yardim Azorbaycan Respublikasinin Sohiyys Nazirliyi
tarafinden pilot gohari kimi segilmis Quba rayonuna va diger rayonlara géndarilir.

7. Conubi Qafqaz Sohiyya Informasiya Sistemi — layihonin magsadi Azorbaycan Respublikasinin
Sohiyys Nazirliyins 6ziiniin Sohiyys Informasiya Sisteminin yenidon qurulmasinda va inkigafinda
kémoklik gostormakdir.

UST ilo yanasi, Azarbaycan Respublikas1 Avropa Surasinin sohiyys mosalalori ilo maggul
olan miixtolif ekspert komitolori, Iqtisadi ®mokdasliq Togkilat1 vo Qara Doniz iqtisadi ®mokdashq
Tagkiltat: gargivasinda do sohiyys sahasindo omokdashq edir (23;24). :

3. Asiya Inkisaf Banki (AiB)- beynslxalq maliyys toskilati olub, 1966-c1 ilda yaradilmigdir.
Magsadi Asiyada va {imumiyyatlo $orq lkslorinda igtisadiyyatmn inkisafina yardim gdstarmak va
yoxsullug soviyyosini azaltmaqdir, Hal-hazirda Asiya Inkisaf Bankinin 67 tzvil var (24).

Azorbaycan Asiya Inkisaf Bankina 1999-cu ilin dekabrinda qogulmus va 2002-ci ilin
ovvalinds Bakida Olagalondirms Ofisi tesis edilmigdir. Getdikca artan yoxsul insanlar sayinn,
xiisuson do macburi kégkiin insanlara yardim g8starmok zaruratinin méveud oldugu soraitdo AIB-
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mn Azarbaycandaki foaliyyatlori esasen sosial sekt inki iriin .

s A= ) ; ‘orun inkisaf etdirilmosing vonoldilm:c .
ye]z}f: f:gB-lI:i arakhq omoliyyat strategiyasinin” osasinda durur vo onun osas ma}:{sg?lll?lfin}lsdm By
miihsk omlondi ?151:19 | vermok, idarogiliyin  yaxgilagdinlmasimi  ve institusional msb .

irilmoasini, habelo dayamiqh inkisafi dastoklomok yolu ilo Azarbay

soviyyosini aradan galdirmaq vo yasayis standartlarm yikssltmokdir, AIBoin | i:aYOXSuuu

ardim strategiyasi ikili xarakter dasivir: tha Ana
° on koskin ehtiyac i¢indo yasayanlar i ictimai ehti
. <3S . I ¢lin mithiim ictimai eh i i
edﬂmasl;lm tokmillagdirilmasinds hskumatas kémaklik etmak: R L i, “otnin
© raqabats asaslanan 6zal investisivalarin h iri i 11 rinin
> = ﬁﬁgﬁn o o yarmmyealmgk_ ayata kegirilmasi va yeni is yerlo yaradilmas; gy
-in strategiyaya osaslanan bu omoli i iliyi dirilm;
o . . yyatlan idaragili
msnmﬂ%Smt_ihlli?mlsndJﬁlmasina xilsusi tasir gbstormigdir. g B Tl
-ci ilin may ayinda AIB 6lks fizra strateei .
oL LR : i glya va proqramlarin i :
mﬁiﬂa 13?;;:; s;a;:gly;aslB ilo uzlagdinlmas:1 mogsadilo Azargaycan Hdmm;wf m
fnkig , Beynalxalq Valyuta Fondu, Birlosmis M i Tkt
Programi va Diinya Banki ilo bir i i b R ot i
qrami va g0 bayannams imzalamigdir, flk dofs Yoxsullu .
ig_t;::dl Ir;hgzrfa tizro Dévlot Program: gorgivasindo yaradilmig sektor tizra iggi%::;uﬁ;al l?:iml Ha
o agl:g 11 dirafg Vo ala_qslon‘dmhms }dampiliyi tomin etmok moqsadilo maragh taraﬂaﬁatt:‘n
magsaﬁi 1tlmna vafanc.la.s g?star:ilatn xklddmlatlann samoralilik, keyfiyyat vo davamliligim gﬂclandirm::;
gsa lag comiyyati togkilatlart ilo do omokdaghq edir. Azorba §
f:l?;lillll{al:;iﬁlﬁzgnerﬁ .s;llctorunda xyamqh inkisafin hayata kepir)irlfna:;? qmm
logdir , reglonlar arasinda iqtisadi berabarsizliyi azaltmagla : ial inki
::1;;15}.1111]1}!1!?1!1 tsn-:m} e.dihnasx, yaxsi idaragiliyin togviqi ve &zal sektor ?lg:iln sifllci af mki;?f!n
isdll;ﬂmamdlr ki, mohz bu igdo AIB yaxindan kémoklik gostorir. ot an e
- U;n u;ﬁﬂ;yzinﬁ; (l;ﬁ?:lxgl;gaﬁyys-ﬁziit I‘;askilatlan arasinda morkazi yeri Diinya va
: . qrupu . Diinyada qlobal iqtisadi inkisaf i
xidmot edon va maliyya resurslarinin bolgiisiinil tomi b i ‘ ardm:nqsadlsnna
. ; tomin edan on bdyiik donor taski iri
gﬁn){i Banki 1 iyul 1944-cii .1lda Bretton Vuds konfransinda tasis zﬁ:{nmu;:!l;lr stl)ﬂﬂl;;}a 13:3.[1]2thl Olgn
. ass 1 m;l::jnada;) : bank deyil, ixtisalagmis agentlikdir. Diinya Banki B].{fIT-nin ixtisaslzf;:;mla
‘t‘kurumvmml 611(9;1:' iridir. Ban}cm yaradilmasinda mogsod IT Diinya mitharibasindon zaror c;akmi:
T glan;; a)z.rdun goizaligﬂgk Ic;)lmusdll:r. 1948-ci ilds bank Avropa barpa programinin hoyata
_ : » amma tezliklo bankin bag mosalasi goxsi kapitali maab isti
bilmayan iizv dévlatlors borclar verilmasi i : o ke g e
e : yolu ilo onlara kémaklik géstormak oldu. Bu toskilatmn
;alzzu d:,dlial ]?]:ay;i]:aalﬁiv 1§e1:{1danqurma vo Inkigaf Banki idi. Bank 6z isino baslayarkm; ca:nlﬁ %Sé(ﬂ ﬁ;vﬂ
g ;::Edsaayxl 1856-]; 9Iatmxsd1r. Uzv 8lkalor bu qurumun faaliyyatino nozarat edir.
) olan 6lkelors ¢ox asag1 faiz doracasi il faizsi '
kreditlor vo qrantlar verir. Bankin asas m A e
it : A aqsadi kasib olkalora struktur isl,
tlf;;::{drg;.;mda'va yoxsu!fug:.m azalddmasinda yardim gostarmakdir. Blf mﬁhgfg?gm:fﬁ
o llclljl :1111:. = dﬁr l;;r l:q;'m: xﬁsumyy‘atla'r var. Bunlardan osasi bankda heg bir kosin hesab aga
o di : sr;si alll ma;:j:;j n;ti;,;lta{ll?n m dovlstlardir. Diinya Banki diinya igtisadiyyatinin vo bir
_digor -ma aholorin saf etdirilmosinds ovazsiz rola malikdir. D
gaﬁzlggzhﬁz dei\slas 1stiqamati iqtisadi kegid dovriinds olan inkigaf etmokds olan tsll(':alari:irl 1}/': )?Jins]lﬁ
tar vasitasilo yardim etmok va yoxsullugun saviyyasini azaltmaq, homginin iizv

dovlatlorin sosial-igtisadi inki ' :
" safin1 tamin etmakdir. Sy
dlkolorda asason agagidaki saholare yﬁnaldl% : okdir. Dilnya Banki faaliyystini inkisaf etmakdo olan

° insani inkigaf (tohsil, saglamliq);

kond tasarriifat: va kandlorin inkisafi;

?traf milthitin qorunmasi;

mm (r.nas. yollar, gahorlarin artmasi);
idarsetms (anti-korrupsiya, qanuni institutlarin inigaft).
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5. Beynolxalq Valyuta Fondu- Qlobal xarakterli ¢oxsayli beynslxalq institutlar sirasina

geynolxalq valyuta fondu (international Monetary Fond) aiddir. Beynolxalq valyuta fondu 1947-ci
i1do BMT-nin ixtisaslagmug idarosi statusunu almigdir. BVF-nun yaradilmasi 1944-cii ildo ABS-1n
on-Vuds sohorinds valyuta maliyys mosaloleri {izro kegirilon konfransda gorara alinmig vo

gohayat 1945 ilde yaradilmigdr.

flkin olarag, BVF valyuta kurslarinin miloyyonlagdirilmosi vo onlarda diizoliglor edilmasi

: mogsadile yaradilmigdir. Bununla yanas1, 1944-cii ildo Bretton-Vudsda imzalanmig sazis BVF-nun,

pagqa maqsadlorini da gOstormisdir ki, bunlardan on asas1 kimi:

» beynslxalq ticarotin tarazlagdinlmug artimim va inkigafin1 yiingiillogdirmok vo bununla da
mospullufun vo shalinin real galirlarinin yiiksok saviyyasina, inkigafina nail olunmasin

, milli vo beynolxalq rifaha zorsr gatire bilacok tadbirlors ol atmadan lzv 6lkalora fondun
chtiyatlari hesabma xarici tarazhiin pozulmasinin diizoldilmasi iglin imkan yaradilmasim
gostormak olar. SN '

BVF-nun baglica vozifasi beynolxalq ptil-kredit vo maliyya sisteminin tamin olunmasidir ki,
punsuz da beynalxalq ticaratin méveud olmasi milmkiin deyil.

Hazirda BVF 3 asas funksivani yerina yetirir:

- maliyys sahasinds global nazarat;
- &lkalara texniki yardim;
. hokumotlorin sabitlosmoa programlarinin kreditlogmasi.

BVF-nun Direktorlar Suras: 2 iyul 2001-ci ilds Yoxsullugun Aradan Qaldinlmasi va Inkigaf
Proqrami gargivasinds 80,45 milyon SDR moblaginds (kvotanin 50 faizi) iig illik razilagmam tasdiq
etmigdir. 2003-cil ilin dekabrina kimi bu razilagma gorgivasindo dord ddenis hoyata kegirilmigdir.
Programun iig asas vazifosi agagidakilardir: makroiqtisadi sabitliyin tomin edilmasi, idaroetmonin
takmillosdirilmesi ve iqtisadiyyatin qeyri-neft sektorlarin inkisafi. Hokumot bu giina kimi homin
progamin hoyata kegirilmasini tomin etmigdir. Programin noticosi olaraq Hékumoat Yoxsullugun
Aradan Qaldinilmas: Strategiyasm yekunlagdirmug vo gomrik, vergilorin idaraolunmasi, maliyys
sektoru, Dovlet Neft Fondunun yaradilmasi ve idarsolunmasi, enetji sektoru, idaroetmo, biidco
siyasati vo ticarat siyasoti saholorindo islahatlar hoyata kegirmigdir. 2004-cii ilin noyabrinda
Azorbaycan VIII Maddonin 2, 3 va 4-cil toloblarini gobul edorak cari beynalxalq amoliyyatlar {i¢iin
ddonislorin va pul kogiirmolorinin hayata kegirilmasi zamam mohdudiyystsiz valyuta kursu tomin
etmok Shdsliyini 6z iizorino gotiirmiisdiir. Nohayat, 22 dekabr 2004-cil ildo BVF-nun Direktorlar
Surast Yoxsullugun Aradan Qaldirilmas: vo Inkigaf Programu gorgiovsinda dérdiincii vo sonuncu
tohlilini tamamlamigdir (24).

BVF hom miistagil formada, hom do Diinya Banki vo diger beynolxalq togkilatlarla
omokdaghq gorgivesindo inkisaf etmokdo olan dlkolordo yoxsullugun aradan qaldirilmasina
yonoldilmig foaliyyatlo moggul olur. Giizogtli kreditlor verilmosi yolu ila gostarilon maliyys kdmoayi

yoxsullugun agag1 salinmas1 va artimin stimullagdiriimas: programi (Poverty Reduction and Growth

Facility, PRGF), elaca d» kiilli miqdarda xarici borclan olan kasib 6lkalorda borc yiikiiniin agag1
salinmas: (Heavity indebted Poor Countries; HIiPS Initiative) programina uygun olaraq hoyata
kecirilir. Bu halda asafn golir soviyyasi olan okser dlkelorde bu kdmek, yoxsullugun ixtisar
olunmas {izrs baza sonadinin Reduktion Strategy Papers) asasinda yerino yetirilir (18).

ov
Maliyya tayinath Beynalxalq taskilatlarint (Diinya Banki va BVF) sosial siyasatin hayata

kecirilmasinds tarixi inkisaf yolu

Qoballasan diinya iqtisadiyyat: seraitinds har hans1 bir dlkads meydana galon iqtisadi inkigaf
sadaca o dlkeni deyil, homon 6lkonin iqtisadi slagasi olan biitiin dlkalorin da iqtisadiyyatina tosir
edir. Mohz buna gdro da son illards beynslxalq tagkilatlarn hor biri blkalorin iqtisadi idaraetmasini
digqat markazinds saxlayirlar. '

lqtisadiyyat: yaxs1 idaro olunan bir 8lkedo bohran ehtimali azaldifindan, olkes rifah1 ilo
borabar vatondaglarin yagam keyfiyysti do artir. Buna gors do beynalxalq togkilatlar lkolorin
iqtisadi olaraq yaxs1 idars olunmasina dastak veracok maslshstlerle yanasi, verdiklori kreditlorls do
8lkonin bu sahadoki saylorini dostoklayirlor. Beynalxalq togkilatlar iqtisadi rohborliyin

—
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yaxsilagdinilmas: {igiin verdiklori kreditlorin miqdﬁri ila” yana;i tatbi;:l lctdiklari ‘an’da v.:

prosedurlann sahssini do giin kegdikcs artirirlar ki, bununla da yoxsullugla miibarizg ictima
saholorin barpasi, 6zel sektorun is sahosinin geniglondirilmasi, bu sahados hilquqi ’baz »
yaradilmasi, goffafliq vo etibarhigin artinlmas: kimi faaliyystlorin tamal néqtelorini yaradmara%m
igdo Slkalaro masiohot veron beynalxalq toskilatlardan BVF-nun, Diinya Bankinm, Iqfisg
Omokdaghq vo Inkigaf togkilatimin adlarini gokmok olar. Tagkilatlarin hor biri 6lkslorin iqﬁsw!
sahoda yaxs1 idara olunmalarina dastok verir va arzu edon 6lkalars igtisadi sahads maslohatlar ye \
bilma funksiyasina malikdirlor. Bu foaliyysti hoyata kegiron zaman togkilatlar déviotin siyaza-
sahasino miidaxil etmodiklorini do dofolorle vurgulamaqdadirlar, (1) ’

. BVF vs Diinya Bankinin mévzu ilo bagli yanagmalan biitiinliikda iqtisadiyyatla bagl oldugy
toqdirda, Iqtisadi ®moakdagliq vo Inkisaf togkilat: iso daha gox toskilati rohbarliyin yaxsilagdiriimag,
lizorindo dayanmigdir. Ancaq notico olaraq hamisi 6zal sektorun daha rahat, qaydalart balii v,
odalotli bir mhitdo isloys bilmosini, sorbast bazar iqtisadiyyatinin qiivvasinin artirilmagn,
hadaflomokdadirlor.

Dilnya Bankinin 1992-ci ilde niimayig etdiyi “Rehbarlik va inkisaf” adli hesabatinda 6lka
inkigafinda, iqtisadi vo sosial monbalorin idarasinds rohbarlik- giiciin istifade sokli olaraq taqdim
olunmusdur. Bank rahbarlik mévzularma olan maragii, maliyyalosdirdiyi program va layihalarin
davamlilf1 ilo hoyata kegirir ki, bununla da mosslenin iqtisadi vo siyasi 6lgiilori arasinda diqqata
garpan bir ayn-segkiliyo getmo arzusundadir. Bank regional iglorinda reallagan irslilomalarini 4 ana
baghq altinda toplamigdir (7).

1) Rahbarlik.

2) Etibarhiliq.

3) Inkisaf {i¢iin qanuni qurulus.

4) Soffafliq vo informasiya. L -

__Aynca onu da qeyd edok ki, Diinya Banki siyasat, program va layihalorin hazirlanmast va
tatbiqine daha da miisbat yanagmig, yagayis figlin minimum talabatlar va insan hilquqlan kimi bagqa
movzulara da ohomiyyst vermigdir. Bankin qurulus miiqavilosino uygun olaraq, islar anasnavi
olaraq, ya da miixtalif vasitolorlo idaraetmanin iqtisadi-sosial vahidi iizarinda comlagmigdir, Bir ¢ox
inkigaf etmis Glkalorin biidcasinda, &zolliklo yagays iigiin minimum toloblor mévzusunda bir
soffafliq azlig1 gorillmokdadir. Bankin son illords mévzuya olan maraginin arasinda asafidak: geyd
olunan masalalar yer almigdir (8;9):

1. Olkenin geriliyini aradan qaldirmaq vo qalici inkisafi tsmin edo bilmok tigiin asas
monbonin istehlakdan istehsala galdiriimasinin vacibliyi.

2. Soyuq miiharibonin sona ¢atmasi ilo yagam {igiin minimum taloblorin ‘nazardan
kegirilmasi.

3. Iqtisadiyyat: zoif inkigaf edan &lksloro bildco resurslarimin transferi yolu ilo edilon
yardimlarin ehtimal edildiydiyindon daha gox hissosinin yagam figiin minimum tolob olunan
xorclors getdiyins dair inancin olmasi.

Mbhz bankin bu hassas movzuya yanagmas: 6lksnin gartlorinin va 6lkadoki hékiimatlo Bank
arasinda dialoqun- xilsusiyystindon asilidir. Bankin insan hiiquglarina tShvasi iso igsizliyin
azaldilmasi vo kasiblarin bazi tomol ehtiyaclarinin ddonilmasine yénalik tadbirlarlo baglidir. Bunu
da bank hadof olaraq milayyanlogmis transfer siyasatlori va sosial mildafio sobakalorinin vasitagiliyl
ils hayata kegirmoya ¢aliymaqdadur.

Diinya bankinin 1980-c1 ildsn sonra neo-liberal siyasat mozmununda tasirli bir rol oynadig! -

iddia edilmokdadir. Bu iddia moqgalodo Diinya Bankimin 1980-c1 ildon sonraki struktur

uyBunlagmasi otrafinda doyison rolu vo ictimai problemlors yanasmasi fiizerinde durularad
milzakiro olunacaqdir.

_ 1980-c1 illarin svvallorinde Diinya Bankinin tomsl siyasati, struktur uygun lagma deyimi
?ax:t;lvasinda forma aldi. Struktur uygunlagma bazar giiciino daha ¢ox baglanma vo dovletin
iqtisadiyyatindaki rolunun azalmas: olaraq taninmaqdadir. Sgar 1980-c1 ildan avval Diinya banki
yalmz yol vo band tikintisi kimi layihslors kredit verirdisa reallagdinilan struktur uygunlagma

siyasatlori ils isa daha genis sahalorls maraqlanmaga bagladi. Struktur uygunlagma programm sarbast-
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pazara arxalanan bir qlobal iqtisadi 6ngdrmodo va ictimai idarsgilik, insan hiiquqlan, tohsil,
sohiyyo, hiiquq vo bagqa bir ¢ox sahalars yeni tonzimlamalar gatirmokdadir. Belalikla, Diinya Bank1
pu faaliyyatlarilo hom igtisadi, ham siyasi sahays mildaxilo edan bir qurulus halina golmis oldu.(10)

Uygunlagma programlarinin hoyata kegirilmasindo on vacib siyasi vasitolor, Glkadaxili
kreditlorin va ictimai xarclorin mohdudlagdirilmasidir. Kreditlorin mohdudlagdiriimas: programlarin
98%-inda, ictimai xarclorin azalmasi iss proqramlarin 91%-inds yer almaqdadir ki, bunlar iso daha
gox maa§ vo Sdonislorin azalmasi yolu ilo hoyata kegirilmakdadir. Bels ki, programu tatbiq eden
plkalor acnabi banklara va gox millatli girkatlore olan borc 6damalerine manbs ayirmagq iigiin sagliq
xidmatlori vo tohsil kimi sektorlardaki xerclori azaltmaq macburiyyatinde qalmigdirlar. Saghq,
sohiyye kimi tomal sosial siyasot saholorindoki xarclorin azalmasi ise, inkigafin davam etdirilo
bilmasi iigiin vacib olan Xiisusiyyatlorin vo insan manbayinin azalmasina yol agmigdir. 1980-c1
illarin avvallerinds diinya miqyasinda bir borc bohran1 va igtisadi béhran yaganmaqdaydi.(12;13)
Diinya Banki vo BVF ham borc veran, ham do,borc alan 6lkaler baximindan, inkisaf dévriinds daha
forgli bir roldaydi. Diinya Banki struktur tarazliq va yoxsullugla bagli foaliyyatlarden, BVF isa
asason makro-igtisadi iglorden mesul oldugu tigtin iki qurulus arasinda bir mosuliyyat bélgiisii vardi.
Diinya Bankinin tomol dordi borclu dlkelorin bore va faizlorini nizaml olaraq demalorini tamin
etmak idi. Bu d6vrds inkigaf bir magsod olmaqdan ¢ixmigdi. ABS, BVF ve Diinya Bankimi 3-cii
diinyadaki borc poblemlorilo maraglanmaq iizrs vazifalondirmigdi. Belaca Diinya Bankinin struktur
uygunlagma kreditlariylo BVF-nun struktur uygunlagma programlan yaranmis oldu. Diinya Bank:
borclu 6lkays borclarint 6domasina imkan veracak qadar kredit verir. Ancaq bu kreditlarls gorti
olarag BVF, bu &lkenin neo-liberal giindoms uygun olaraq sosial-iqtisadi baximdan yenidan
qurulmasini tamin edacok programu tatbiq edirdi. Ayrica bu dévrds ABS, Ingiltors vo Almaniyada
yeni miihafizokar (ya da yeni liberal) siyasi partiyalarn igtidara galmasi vo akademik ¢evralarda
neo-klassik iqtisadi anlayigin qabul edilmasi, struktur uygunlagma programlarinin tatbiqini daha da
asanlagdirdi. Struktur uygunlagsma poqrami {igiin ham siyasi, hom do ideoloji dastayin tatbiqi,
programin slaqali 6lkalords qobul edilmasina do zamin hazirlamig oldu.(10;11) ;

Struktur uygunlasma porgramlarimin tatbiq olundugu dénamds Inkisaf etmokds olan &lka
igtisadiyyatlarinin goxu istor iqtisadiyyat, istorsa do sosial va siyasi baximdan gotin bir voziyyatlo
qargi-qargiya qalmigdi. Struktur uygunlagsma proqramlarinin ictimai tasirlorine baxdigda programi
totbiq edon islahatg1 hokiimatlorin six bir ictimai miixalifstlo va siyasi qeyri-sabitlik risqi ilo qarg1-
qarstya goldiyi goriilmokdadir. 1987-ci ildo BMT-nin Usaq Fondu (UNICEF) “Uygunlagdirma
programlarinin humanitar mévqeyi” adli bir aragdirma yayimlayaraq, struktur uygunlasma
programlarinin ictimai noticolorini qarsiya ¢ixartdi. Aragdirma, struktur uygunlagma shatosindo
tatbiq olunan makro-igtisadi siyasatlarin yoluxucu xastaliklarin inkisaf va sixligi, usaq Sliimlari,
usaglarin qidalanma saviyysleri vo tohsil saviyyalori do daxil olmagla bir xatt {izro ictimai gostorici
lizorindoki monfi naticalorini ortaya qoydu. Onu da geyd edok ki, struktur uygunlagsma programi
sadaco goharlords va kondlords yoxsullugu artirmaqla qalmamig, eyni zamanda orta sinif tabagolor
do daxil olmaq iizrs xalqn sahiyys va tohsil xidmatleri {igiin vacib olan &daniglorin do 6damak
gliciinii azaltmigdi.(14;15)

Diinya Banki struktur uygunlagsma proqramu ¢ar¢ivesinds iqtisadi islahat vo makro iqtisadi
tarazliq siyasotlorindo giizogtlor etmoyocoyi halda bu siyasatlorin yoxsullar iizerindoki monfi
naticolorini azaltmaq iigiln zarer géra bilacok hallara tohlilkesizlik gobakoloari ilo goruma yaratmag,
ictimai xorclordon tamsl sosial xidmotlors pay ayirma vo yoxsullufa ydnslik sosial xidmotlarin
tasirini artirmaq kimi tadbirler gororok yoxsullug giiciiniin vo shatssinin azaldilmas: {izerinda
¢aligirdi. Bu program ¢orgivasinds 6zollikls tohsil, sohiyya va ailo planlamasina xiisusilo diqqat
verildiyi nozarlordon yaymmurdi. Ozslliklo burada qadinlanin tohsiline daha gox yer verildiyi
goriilmokdadir. Diinya Banki struktur uygunlagma proqramu sahosindo reallagacaq olan iqtisadi
inkisafla birlikds yoxsullugun azalacag vo rifahin artacagim ehtimal etmokdsydi. Ancaq bu dévrds
bunun reallasmadigin1 géron Bank programin manfi naticaloring an gox doézon hallan dévriyyays
¢ixards. Iqtisadi inkisaf olsa bels, ictimai sahads adalatli bir gokilds bd