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OETPYH TYBAHH'I AKT}'A JI b H OCTI B H PIIIIEHH.fl TIPOEJIE M 14
OTIEPATI{BH OTO NOTJTUFJ E HOTO AIAIHOCTYBAH}Ifl

CYTIACHI{X |A3OTYPFIHHUX ABHTYHIB NIA IIAC EKCIIJIYATAUII

B. B. Koz.,tos, KaHn. rexH. Ha)'x; 1o. M. Voxo, a-p rexH. r{ayK; O. B. Eetaee
FlauioHa,rrnuii asiauiiinnl"r I'Hinepcrtrer

viadimir.rkozlovft)1'ander.m

I lpoaua'ti loaauo icu.ynui.vcntodu nomctqucti (. lt l iHttt mexui,tuo.'o ctrtctut, qeiani[tuux dcttt ltrtrr ma 6u3HaqeHo
uttnxtt rlttllittteHHn dKDtl'd.latrol Hu1'rttrso-ttpurtaduoi npo(t.te.ttu nidauutetrun erltexmursuocttri xttutttpo.tto tna
n xo cmi a u at izt, nu p a,v ernpie.

Knto,{oei cnoBa: noeirpnHe cyAHo, cfinoBa ycraHoBKa, raeoryp6innrari ger,rryH, ercnnyaraqir, Mogenb, onepa-
rueue 4iarHocryBaHHR, e$errraexicru. KoHrponenpu6arnicru.

.'lnahtsis cf existing ntethctds of on-line diagnoslic:s oJ gas turhine engines i,t givett. DeJinitiort oJ.ntethods oJ im-
portant scicnti;fic and applicd problent r:f parutnen'ic control af/iciencl' quulity' tlf parurnetric una$,sis is de-
t'n'pied.

Keywords: aircrafts, power plant, gas turbine engine, operation, model, on-line analysis, on-line diagnostics, effi-
ciency. controllabil i ty.

Bcr.r''u
ilocriiiue BIocKL)HzL,-reHH.rr KoHcrpyKrrii asiauifr-

,rrlx crriroBl4x ycTaHOBOx (cY) Cyqacirux l1oni'rpr-
t]1x c)' i leH (l-IC), 4o cKJra.q!'qKux Bxollurb AeKiJtbKa
r.B rrt-)''Hi B 3 rbynxrf ioHarrbHtlN,rr{ cr.rcrerraN,rH. inreH-
;rr$ixail ir po6ouux npouecits. ulo ts Hrr\ ni.q6yna-
' , r bc l .  3 l t aqHo  Ja r ' oc lp roc  r rpoS , re r r l  Heo6x i - lHoc r i
ri']eutueHHs e$enrusuocri npoqecin i,r :norHo-
rerHiqHoi excnnyararli i  (nTE) ra rexHiquoro o5-
r-lVroRJ/BatIttr (TO).

Haiinalarneiny po:ru rpll uboNfy rigirpac rrann-
uicru Irox,rueocri a4exnarHoi oneparr.{BHoi oqisxn
lniatlii'rnulru tpaxinqxuu lorortltoro "fcxltiqrroro

;LaHv (TC) Kox(Hol-o oKpe[lot-o eK3eN,rrrrrpa aBia-
uir"tHoro tlBltrylia i nprlirHrrrr piureHut lqo.qo Io-
Ui,rtuocri iroro uoXanburot'o 6csncqHorr; BnKot)l4c-
IailHr 3a rrplr3HaqetilrnNr.

Ilpouecavn Br43HaqcHH.,r l-C aeiaqir"rHnx ClV. uo
- 'Kcnm ar \  rcr rc l .  i  ou iHK)BaHHrnr  - l l lH l lu ixr r  ix  lcr - -
pa:larl i i  ui; l ;t ie ro pi:rlrx d.ranropin. 3-\ Mr)Rrrerrnx pe-
a.rtbllrlMr.I yMoBa[,lli BuKop]1cl'atrHt rlux cKnaArinx
]ilHaMiqHr.rx o6'eKrie. 3atiNraerbc-s rexniqua "Tiar-
I IOC'I I IKA.

OcHoeHi :aga.ri. arci npu ubolly po3B'rr3yrorr,cs.
rBonrrrbc{ 1o aHali:y KoHcrpvnTxenux ocodrr.{soc-
re i i  i  r  a :o- l r l raNr i . tu14x r rpor tec ie rouxpe' ruoi  ' r rno-

soi CV, uo ,Tianloctvclbcr, r nos i i excnll araqii,
porpoS-uenH-r i sacrocyBaHHrr na qiil ocHoBi KoHK-
pernrrx a,rroprlruin oqiuxll TC. nero.qis. MoAe,reii.
:acrl6ie i rexnonorii i  ; l iamoc'r.vBauHs, ecper"r'nenrrx
aBTONTaTLT3OBaHHX CnCTet\r nilrpNulnr npr.riiHxrrr
cKcruty arauiriHl.tx pirueur,.

Jlianlocrura aniarliiiHux CY uepe: prJI crrerlr.l-

$iuur.lx oco6,rr.rsocreir ixHr,oi xoHcrpy-rqii ra exc-
nrraraui i  Nlae eracHi  xapaxrcpHi  s i : l r iHHocr i  1  nu-
3HaqerrHi n:aeuoAii TaKr.rx o6'cxris 3 MerollaMu i
saco6aaala 4iaruocrynauHl, lo610 r lo6-v'.goni cHc-
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Llo

or,

TL-l\{ xoHTp0,rl}o napaMe'fplB Ta lx aHaJIi:3y B }'MOBax
-tl'IE, i 

'IO. 
BunqcHHH) utrx Havr\oBo-rcxHiqnux nH-

TaHb rrpucBrqeHo po6or.r 6ala'n ox anropir. cepel
rrKHX rrv!*rblte uicrle :aiilraror; JlocJriAxeHH.fl fipeJl-
craBHHKiB Haynonoi [rKo-frH npot|l. JI. lI. Jlosuqtxo-
ro !-7]. Bonu seaNalorbcn lLilacuqHtrMr4 B rrHTaH-
rtlx po:po6JreHn-r HoBr{x NleroJliB 4iarHocryeauna
cyqacutrx ra:or1'p6iunr.rx grrrr,vuin fl-TD i3 gacro-

c]i BaHHtM MaTelvtaTHqHr{x .lia rHocTH qHax rrroAe:reii
Ta aBToMa'rH3oBaHr{x clrcreNr lliarnocr\'eaurrq CV s
yMoBax encn:rvaraqii.

-lara 
ynara 4o npo6lemu nireurqenHr e$eKrrrB-

nocri 4iarnocrv Rat:tIIl c ti]l aAlrfl x ;1l.ruall i.tt tux o 5' e r-
l ir ariall ir iHoi rexsixn (AT) uon'xrarra uacar\rnepe,l
:l ix sucoxorc rbyHxqioHarrr,Horc rnavytlicrrc ulo.Io
rrderne qcu Hs Hcil6.r i- lr-ro ro p i s H-r 6cr ncxu no"r bo r i e
fICl i ni4rpul\{Ku Jlbo r| |oi rrprl;larnoc ri.

An"rya;r uuicru i nr"rsxu rnpiureunu
HayKoBo-np u n"rraAnoi upo6neu n
ni^IslIueHHr ef errnnHocri
gialnoc'rynanrrrI l-T{

Cy "r acrri ar iaqir"lui llBrlir/ r rrt ra Tx clrynxrlioua"uui
CLICTCM!t HaIe)I(aTb AO CKJ]ATTHI;IX ,4UHaMiqHHL
'rexrri.{H}{x o6'enrin. flic:rq ix urrroron:reuH{ Ta R
pa:i perl'n-npr{oro BHKoprrcrarlrur 3a rrpu3rraqerlHflM
(ercrrtrS'araqii) euunxae neodxiftricrs nocriftHoro
lrouiropuHrv lloTorlHoro TC xoxsoro oKpeMoro
eK3el.rrlilspy AT i rrpuiinxrrr rrloAo rrr4x Kor{KperHrrx
cKcn,'ryaraui ir r 'r ux rexH iv Hnx pirucHs.

Orxe. asiauiiiHoln' nepcoHa,Ty, u1o :.qiricume
eKcrrJTval'ar liro crr,'roRrrr ] craHoBoK 6y.{r,-lnoro rn-
rty, ueo6xi,rluo tuyKalH nignoui.l i  lra tBa rparuuil"rrri
IITTaH H g : ( B .sxo['I_v rL-xH ir{H oNrv craH i 3 H a x o.f trrt,c rr
xoHxperHrri i o5'exr AT?> ra <<ll{o .roreo.ireerbcfl
po6ttlu tari ; qur,t o6'errona AT?ri. f lpu r1r,or'n ,rre-
To.dr{ i racodl.r, LrIo BHKop}rcroB}-}orbcrr .a-u{ orpu-
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r,raI{lm ai4noei,1i ria ileplt-te nlrrarrHtI. po:po6nnrolu-

cx B Nlexax HayKoBoro HanpsMy <Texsiqna

.(iaruocrnxa). a !,n.x nolxyKy eianoBiri Ha .{pyre
rrrrranFul 3acrocoBylorbcfl N{erorlt, saco6u i

r exr ro,lorii nilrprr ltaru t n u p niraslt x p itrl e nt.

L'e-pe!, rHa.JHoi ni,ruxocri icHytovtlx rtcro-f ie ra

:aco6ii: KonrpoJrro ii lliarrrocryRaHlul CY, u1o :a-

crocoBylorbc,q y Epouccax ik JI-IE i TO Ans ouiHrc,-

BaHHq I"{ KepyBaHHrI norottHLINI TC, Hal"tSi,,Tblll po3-

r roBcloJ{rr<eHnrr e trocri i.ilrtul napattetpu'rtllii rorlr-

potr, 3 pee:crpaqiero .qaulix ni4 s51'gonaHnx IIrraI-

Hlrx cHCTeM 3 HacryflHox-l oqisnoro rpcHAY xo]IT-

poJrboBaHrrx ttaparr'terpin MeroraNlIl iiluoripuictloi

cla'i lrcl ' I.rxu. 36upar+rx'ra o6po6Lreunl irrdropnrarli i

npn uboNty sa6e:neu1'erbcrl irr-sxor'I BrtKopllcrllHnt

aeiauiirHuru repcoHzLrlor\{ 6opronux (rnny' I\{CPfl,

Haclirtxou ulofo c :6Lnt'rtteunt ri:tlHocri ni4-
Mon i nocrpoxonoro IrpllrlttleHHfl encrulyat'aqii
aeiauiituux gnury.Hin (prrc. 1) ra 3HuiI(eHH-n pieH.r
Segnerur no:rroris IlC.

flpu t1sor.tr.' N'Ie'Io-lrl -tiarttocrl.earrH-r fT,{ 3a BH-
uipxHuun 1, no,rsori rapa\rcrpaNln ll 2. 3] sa6e:-
[eqyloTb r,ru6uuf ixnloro :iaruocryraHH-g JII{uIe

EACK. 6yP i r.tt.). tta:euuttx (runy <JJyq>. <Asa-

ris), (KoHrpoxb)) i r.n.) a6o Ha:entro-boproaux

(rnry EIDS. XMAN. EKCIIEP'I i r.n.) clrcrelr

KorirpoJrro ra liarttocryBaHlla (CI{D l,'lfl rlll]oBl{x

o6'eKrie AT.
Ilpore, 3Ball(arcql.r Ha ry o6craBulry. trlo nepe-

gaxHa 6illruicrr, cyrracHl{x fTf{ o6la4Hy€rbct He-

3HaqHolo tti;mx icrro saco6is np.fl N{oro eltuiproeanHr

napauerpie (,lnr. ra6:ruuro), e$exrlrsHicrl icHvro-
Lrr{x rrrrarruu CKr{ ra ;rrricrn aHzuti:v [apaMerpnq-

Hoi iH$opnralrii sa[nmaerlclt Ha Hnr'rNontl' pieni.

ulo npl.r3BoII{TL -flK .qO HCCBO€qaCHOro B}I'BJIeHH'

rreclpaBHocri rorrxpernofo B-v3Jra (e:reiueura) qrtx

r:6'e l:r ' is AT. rax i ro ueltoN.rrrnocri oncparllBlloro

npni;tulrrl aeiallitiHuN{ nepcoHiLqoN{ a.qeKBarHux

excnn)'arauil"tslx rcxsivHttx piureur.

fl tticHnii aHa;rir icuyrouux pieHie KolITpoJ'lenpuramocri ra cryneuin aBToMarulaqii
urrarHrrx CKA aeiauiiiHvr ,IenrvniB. IIIo lHaxodsrl'cq R erccn,'lya-rauii

lra IIC aeiaKonnaHiii n Yxpaiui ra ttpainax CH.{ e,racuoro altpobngllrea

Ha reprrroMy pinui. ro6ro CY e uiJroqv, 6ea otl iuro-

nauHs TC ny:"uir ra e:reuetrl iB rlpo'rorl l loi qacrutttt

I-'l'l{ ra ix diynrqioHaJ'ILHIIX cl{creM.

l'orr,r,v oco6.[1180 Ba'/{,THsfilt i aKTVa-TLHllM nu-

laHHn\r lut$ aeiauifrxoi ra-rty:i e nnpimenm HayKo-

Bo-[pnK[aruoi npo6,reltu ni.lsuqeuru e$exrun-

uocri xoHrpo.lrm napaMerpir ra sKocri aHa,li:5' s6-

iurr flf' l\rr 1 l'jl
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,:,. 3rpltenoi iuSopiraaqii runsxou crBopeHHq r.eo_
-,-.rqHrr\ ocHoB ni4rpuuaHHx npuiiHxrlr pirucut
- :., o|IepaTrrBHoro [orxr.{SneHoro 4iarHocT.BAHH'
_ :r.nrr\ crlJoBr.rx vcral{oBoK, gri sa rorroMororo
,.: r\ranl3oBar{r1x saco6is i rexsolor.if i  :a6ellev1_
" - : n i:rpl ruxv nprrirHrrr.a aeiaqiiixur{ uepcoHa,.ro t\,1

.:(Barlri l \ excll" 'rvararli i irrHx'rexniururx pirueut nn
-.,.rsori. rahl i s l,rixno:rsorHHfi nepiog npn BlrKo_

-  , q H i  T O .

Kaptnua"rrsHe rrignuqeuux pinn_a
KoHrponerplraarnocri AT

Pnc. 1. Posno4itr rr4noBlrx ercrury,arar]ir-lr*x
HecrpaBrrocreil cylacnux l-'fil, luo 3rraxojl,{rr,cq

B ericrrlya'raqii ua llC e yxpaiui:
, - troliprrre Hlu xal")axt.epxcrrtr n,r,:,,tin nporovuoi riacrnilr:
- '- nporapu KaNlepl{ 3t.oprllHr i colr.tonu:i arrlparin r1,p6iu-

laxo(collafr icrl po6ru.ru_t $opcr..utir<:
J - raeraui'lui .,.rrrro1xeurr.a upordurioi ,lacrr{Hr{:

J -- pol6aurlax\-Barrltl p06ovux -TorrilTori
l cp t i rH \  c r . r  r r rH iu  ro r r r rpccop is :

5 - pr.iiar.eauHr :tera.rei.i rri.currttHrlxis
o i l \ ' p  fu Io | r iB  i  r rpMrro . t iH  arpcr  i l r  ia

llocrir"rua Aerpa.qaqis 
'fC 

ny::ris ra enct\,reHriB
CY po6urt aKTvarrbnrjM 3a6e3ncqeHH, peani3auii
aBTor{arn3otsaHoro uouiroprHrv ix nororrHoro pir_
Hl  - rboTHoi  npnnaTHocTi  npornro l r  vcbot-o ncpio;1
BI{KOpI{CTaHHq 3a npu3HarleHHtl\{.

\ 1 oxr luBnii ur"ux nlrp i uteHglr 3a3r.Ia!le Hoi H ay Ko_
Bo-nprrnTa4Hoi npo6:relrlr 6e3 cyrreBr.rx KoHcrpyK_
rrrBrluli lloonpauroBatrr, cY rroAauo rra pil,c. 2.

Nlo4e"rr pea,ritaqii KoMnrer(cHor-o nilxoxv
go nlrpirueuHfl aKryaJrbHoT
HayKo Bo-[p ll x,ragnoi n po6.rremu
giaruocrynanHn fTA

Bi.qnoui.qHo .qo Bur,tor lrixHapo4nux craH"{apriB
rpyrrr4 I50-9000-2000 r-a ICAO SARPS orocoBLro
3a5e3ne{eHtrr BrrcoKHx pinrrin iu$oplra.rH:aqii.
tKocri, aBToN{arH3aqii ra esexflreuocTi floTo.rHoro
KoHTpo.rln ri oqiuronauHf TC' o5,exriu Al' ra cso_
elracHoro irrQOpuynaHHr rrpo Ha_flFjHicrr HecrrpaB-
Hocri eK ts vl\roBax Jl-fE. rax i upn ua:lel{Hol{}. TO
nce Si.ntuoro noullpeHl{s 3HaxoAr,rrb Br4KopilcraH-
rr'r rrKicHo HOBHX rexuoloriii, illo rp\ lrr),'Iorbcfl rra
leupi i ir rNeuep i i 3lraltb. aHa-l r i-ru.rrr oro Molle-lroBaH-
Hl po6ouHx npoqecie. 3acroc)'BaHHr reHe.Tr.rrrHHX
a"r ropurui R r ri4rpuu nr.r npni.i Hr-rrr piurenl.

Orxe. po3BHloK cyLIacHnx aB.fot\{arlr3oBaHtJX
iurf opuarunHo-4iaruocturtHrrx cncreM rrpoJIHKTo-
eaunfi qacoM, oco6,rtreo KonH rle cTocy€Tbc.g TaKI{x
clcrtaAHnx 4urraui.ruux o6'ei<ris Korrrponrc i .riar-
HocryBaHH.rr. rn aniaqiilHi .{eur\ Hu.

tx po3pob,tc-HHn t"r BrrpoBaA?I(eHHJI .qo3Bonre
rtpaKTIiilrro peali:ynar.lr rrpr4nulrroBy rurox;rnRicrb
aBroMa'r'r{3oBaHofo iuQopnryrar#ra aeiarliiiHoro fl e*
pcoHarry npo BlrHrrKHeHH;r Hccrrparnocreii CV sa
paxyno K ctso€qacHoro Bl.r.rrBrTeHHl nepege ignroBH r,rx
craHiB i nHpoS.ueuH;r ri;lnoei4nlrx piurertl-
peKorlreH"qauift UoAo cBoer{acHoro i.x yct.seuss ado
:roxa,ri:auii.

lU"rrqxn el.rpimeulra HIIfl

- :6inr,ureuru xi-lt nocri rrprMnx nnvipronaui, lrapalrel.plB 3a
lloriol{otlox) Boy.rloBau[x ct{creN.{ KoHTpoJfto. a raNo;,K xlurtocri
lexHo:roLiquux Jrxlliie )' Kopu)-cax o6'eirris AT .r.,r" BrlKopr{-
craHrur :aco6in lexni.rnor-o lor:t{ny r.a uer.o{in HepvfiHieHoro
KOH'r'pojrrc:
- IruKopr{craHHrr MonyJrrbHr.rx KoHL.rpyxriiii rrpr.r npoer-rvnartlri
CV;
-- urrpoKe 3acroc\tsanrrr uerolir lrenprMoro nrruipronaunr
napauerp in npn ar.ranirrn nov), N{(.}^reJr}oranu i po6ouoro J lpo uecy:
- orlTrrMa-[btre xov6invsatl#r nprNur\ i uenpm.crx ur*lipronarr
napa;uerpir, ruo xapanrepr43r.,rol, po6ory ny:,rb ra ereMelnis A l-;
- BuKopr4craHHr Kot\rlll crc Hu\ rip r irepi aL rtu ir s in(ropnraureH o-
riarHoc'r'u,tHtl. rroxarHxxis TC AT r.a ii sv:,-lir i e,.rcMeH,rie

Cyll ere rignrt4eHnx txocri anarr i :_n-
rlapaMerp rr.rHoi iHtfropr,rarlii npoqecy ro roqHoro

KoHrpo,rro i oneparueuoi orliurrr ]'C o6'exrin A f

po:po6leHnx i lactocvsauH_rr Kor\rrure
HO-OOpTOBt{X aBTON{aTIl3OBaH}IX 01{CTe

- po:po6:tc'HHr ra BrIpoBaJIxeHHr aB.roMarl43o-
BaHIrx crrc'reu .liarHocryBaHHr. rvroHiropnntl.'l'C 

ra npHr.lnmrx pirueru 3 rrrropr.rcraHrrrrM Jto-
BHX nporpaMnnx taco6in ronaHr#{ in{iopuauii;

po:podretiru uoBux po'lpax;'rrxono-i
qiiinrx uero{is i :aco5in aerorvranr:arlii n
y oqiuxu i vnpauinna asiauiiirunr ne
I TexHlr{Httvr cTaHoM o6'cxris AT

Puc.2..lLlrisru nnpirirennr nocrae,'reHoT HavKoBo-rrpux.rragHoi npo6;reuH
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OAuoqacuo rle 3a6e:ne.{ye aucorcrlii pineur na-
paMerprrarHc-)i iHrpopnaarusHocri ii oneparunnocri
sniricnesH,s npoqecin ynpauiHH.a fC oxpeuux ex-
:euruupi; fTA. uo 4iaruocryrcrbcs. 3a paxyHoK
6j;rr,u nosHoi orlinxn ix inlusidyrilrblrlrx oco6rtr-
BOCTEI"I.

Oqinxa 3acroo-vBarlu 3a3r{ar{eHoro ni;1xo41' Llcl-
Ka3ye A{o}}crlugicrL IocrIfHeHH.tr :lHaqHofo ili,Terr-
lu-tcHHrr (Ha 50-80 %) e$enrurHocri nnxopr{craHHt
aciarl if ir lnx o6'exrin excrurvarauii ra pinnn 6e:rexll
noiboris npn c']/TreBoh,I)' 3HfiiI(eHHi iga 30-60 %)
Brl-rpar na ix 

-!-O 
[11 3: 4].

Clv!a*ri r,reroi{H. :aco5n ra rexHoirolii nottrpo-
-rtxr i riarsocryRanm fTX y qi,rou\' 3a6carre.{\,rolb

1'npae:riuHx ix 1-C'1'riroqeci ilTE i TO ur:rgxou no-
cr i i iuoro npr) roro sr  ru ipronaHHr [apa\rcrp iu xorr -
po.rlo, ulo xapaKTepir3)Iolb pe)linlu.r ix po5orrl,
sliitcneHHt flororrHofo ouiHroBaHH,fi TCI utlx
o6'exrie i npilirrurrr asiauiriHrrr.r nepcoHarolr ni4-
rtosi JIHnr e Kc r ury arauir:iu o-re r Ho:ioriquln p i r ueHr.
lri pea;ri:ytorbcrr Ht{M Ha KoHKperHnx eK3er\rnJrtpzlx
I "f/{ nporxror\r vcr.oro ncpiogy perl',r.rpHoi exc-
ruryararli i .

A:te ' lar<uii nilxi l IIe Ao3roJrr€ e roeHoMr, o6cs-
:i ca6egneqnrn ni4rprzivrK-v JrbolHoi npxgaruocri
CY. a orxc. i nirrpuulty 3aAaHr{x pinHin ix Ha.qili-
nocri ra 6e:neru.r nolsoris. Caue rol,r1, rrlrral*I-fl\{

). locKoHanr-'ults l,tcrotia i laco6ie KoHrpont(l i  l iar-
HoclyBaHH t a e iauiiiHrrx CY npuc nxueHo BrlKo HaHHfl
:ua.rnoj' xi lr,xocri HayKoBo-Texniqurrx poSir [41.

l lpore Helocral'nl yRara nprr.qiitficrr,cfl rlnf a]r-
H.arr porpodJTeHH.rr i nnponagNeHHjr HoBux Mr-ToliB
clrlrre3y po3paxyHKoeo-ill$opnlarlii.rrl.rx a:rroprrn'lie
xoulpoJlo napauerpia, po3rrlrpel{r{ro iuSoplralHn-
so-AiarHocru.rsoi 6agn urarnnx CKll 6e: i.r KoHcr-
p):'nTilBHrr>. .lo0npauK) BaHb. TexH0,'r or i nrr oneparue-
t.roi orlinxrr rroror{rfor'o TC r.L116lrr-ror{) Ao R}/3ira.
e.rreMeH'ra. rl i l6op-v- e$ex.lnnHux saco6ie no/farIlIx

.fiarurocruqnoi iurfoprrlauii aeiauiiiHoro nepcoHan)/
ri :a6e:lrreqeHHr nHcoKoro pinux aarova'rrr:aqii i i
o r e p i l r r r n r r o c r i  - r J i i r c s e r r r x  r r p o r t c c i c  n p n i i t u n r
c Kc rrJr\raraui iiuux rcx u i uur,rx p iure Hl,, 3ade3rretlell-
ulo rpar(rrlvnoi peiuri:aqii crparerii er-cruryararfi
l-'l-l :a rexniqHHu cralror\{ 3 KoHTponervr pinHl na-
pauerpie.

Kpirl roro. icnvroqi eKcn"rryarauiiirri uero4urcu

lliat'uocrlsarrux aeiaqiiirrnx CV :a nur,riprcnaHaMlr
e no-rbori napa\4crpa\4n -foclrrb r1;oruir.rxi. Hc()nL'-
parunrri i ue uoRlrolo rriporo BpaxoR\'1o'rb r{oNrr!'lexc-
luuii R tr.ltu s eKc rlJ'lvararli ii r r u x $a rropie ua Ar r r talri xr

AcrpaAauii ' fC noxsoro er3eNrnnrpv gruryna. rntri i

AiarHocrverrc.s.
I.{e :lyruoe,reHo. nacaMrrepell. Hr.r3bKrrrlr pinHent

KoHTpoJlenpuAarnoc'ri ra rrapaj\rerpuvuoi in$opua-
rueuocri nepeea;xHoi Si,rruocri CY, sxi eKcln-va-

ryrorbcs ua IJC aeiaqir"lHrrx xounauiii Vxpaiun ra

xpaiu CHl. i urrlr,xrnr c rlrreHsM aBToMarlr3oBalro-
ro iudropr,rauir-rsoro ra6e:neqeuH-fl npoqecin ynpaB-
,rinHs ix 

-l 
C. lo rofo x o,luiero 3 rlpulrnH. u]o o6-

M ex{yBajla N10;irr,'il{BOCTi Bl,rXOpttcrat IHt lloBlrx asa:r i-
rrlqHux lreroAis ouiHKrl TC. ni.lrplruxr.r npuiirt.ulr-a
piment, ra cyqacHnx in$opuarliftsrax :rexso,roriii.
sri i.r pezuri:yrorr,. 6yla niqcvruicrl na 6l'rrtrtocri
llC asroMarr{3oBaHrrx Soproeux CKI{ Ha 6a:i uix-
poexeKTpoHuux o6qr.rc:rx)Ba,.ILHI{x MaIIIuH.

'for.t' 
sne;teHHfl B eKcrrJrvaraqiro IIC s cyvacnu-

Mrr gaco6 aMu o6' exrlreFroro KoHTpo,'uo napa nrcrp in.
odiratrnaHHl,ll.{ ereKTpoHHrrMIJ cHCTeMaMr4 :6opy r
o6po6xl.r iliarHocruquoi iu$opr',tauii. a ranox nans-
tricrt asrouarr{3oBaHnx poSouux rvricrrr, :r IIEOM s
ae iaxorun a Hir r. nignpi.rna rcTb pca,rlbu i nepcnexrrrnu
tsn p(rtsa-lxcHHfl H()B HX po3llaxy Hliono-iHrfropnra-
r1ii irrur veloll is L)rteparuBlroro norln6.rrerroro ]l iar-
liocr)'BaHHs l--l'l{. rexHonorir"r ra inluxar}reHrrx 3a-
co6in paHuroro iH$opMyBaHHr npo BrJHr.{KHeHHt
Her:rrpaBgocleii er':,[ in ra eJreMerrris CV 'ra :a6e:-
rler{eHHr pea:ri:aqii crparerii encrllyararlii :a rex-
niqnul,r craHor\i 3 KoHlponeM pien.r napaverpir a6o
3 KoutpoJreN{ piRrrn :rr,onroi rrputla"rnocri lr l l .

Orxe, oco6Jl{Bo BaTKJTuB}IM i ax'rva:rrnl{r\l nl.r-
raHHrh{ AJIA asiaqiiiHoi ra,q':i e unpiulemu
eutqe:a:uaueHoi Ha-vKoBo-npnr,raAsoi npo6reuu
(FfnD itiarrroc'r\,'eauna f Tl.

V :n'rlny 3 uLrM rrponoHyerbc.q l{ero.{oJTofitlHa
Mo.reJb pea:rirarlii KoN{nJreKcHoro po3paxyHKotso-
iH$opuarli i iuoro nigxoly,lo enpiureHrul f iocraBire-
ttoi HIIil (puc. 3). rxui;i nepeg6a.rac p<,r:po6lesss
uor lrx aBTo Marrr3oRaH H \ c r c-re r,r 4iar-lrocrvnalrHfl Ha
ocHoe i  6a r r r  rHasu . , ro r i qu r r r  aHa . r i r r r qHHx  Nre ro : l i e .
NIeTo.qI4K. lro.qe,'rer:i ra in.qlrxau.rnnux sflco6ie. uo
pea,rirvrcrucr 3a r{onol{orom cyqacHr{x aHa:ri ruq-
uux rexr{r}Jroriii irrxerrepii :rrarrr, ix arrpodarlilo r
otliHxv etperrnnuclcri ua rouxperlrlrx. 'rnlax fTf.
rrlo 3Flaxo]I.srbcq e excnin'a'rar1ii, 6es cy-ncBltx
KOHCTpyT(THBHnX .fOOlrpirq}oBaHb.

BncHoscr

Po:po6:reuru i enponalxeHH-s npHHIIHnoRo IIo-
er.rx irr $oprtrarlreuo-Iiar-Hoc rlrr{nlrx aBToMarrr3o Ba-
Hlix cr{cTeM KoHTpo;uO. ;Iia|uocTvnaHru i uig'rplv-
rclt npulin.arrrr eKc rlr]'arauiirHur pimeur pirnormn-
nux asiauiiiHr{x crr-rroBrrx }'craHoBox .qo3Boxrre Kap-

rHHiL."IbH o po 3rrrr.rp rrri l rro r{,T}rBocri pea-'rirarlii Ho -

nux aua"'ri lrrrrFrrrx \rero]is. uoJleleii i  rexuo:loriri ix
oneparrlRHLrro nor-ur5.rerroro,LliarHoc-rvBaHHfl j l irq

:a5e gtreqeuHr etf exrrr r: l ro ro vnpaRliuua ariaqii iHlnt
rrcpcoHa-r(l).r ir rcxsi.rHrrN{ craHou. i:rcrnlr$ixauii
Ha paHHl\ cTa-llg\ po3BrrTK)/ xapaKTepHHX eKcnJ)'a-
rauiitHltr rroLUKo.lxr'Hs ersrie ra cnr'NreHTiB nporo-
.rrtol qacrrrHrr fT.i{ ra +yHxuioHrurbHux cr4creM, a
'rah.o,l. Jacroc\ Battnfl HoBI{x iucrpy'ueHTiulb}Io-Tex-
rto.'tor iqurn :aco6in rrpotl i,rar-nrru i vcynenna i4eH-
rr tcp rxo s aHr r\ Hcc npatsHocreff c u,rosux ycraHoBoK.

I

fi[li]iliirjiiillji][1i|tli||l$ll1illiill|1|illlllililllil|lilliiliiiii$uiffi|l[liiil$|$$i|liti!li$lilll;il
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