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EnonroqvflTa Ha
BTjTperuHr4Te o6parnlr Bpb3Kpr B/
O I,IOM EX AHI'IqHAT A CI.dCTEMA

,,rrrrJror-caMoJreT"

,[uttumap ilopdauoe

Llucmumym sa rcocrwuqecKu uscnedeauun, EAH

Crqnocr pr pons Ha Bt;rperunure o6parHrr Bpb3Kpr
B KOHTypa 3a yrrpaBneHHe Ha caMoJreTa

O cuonara, Bbpxy Ko.fl To QyHrquouu p a cucr eMara,,rrr{Jror-
caMorer", e 3arBopeHl,rsr KoHTyp 3a ylpaBnespre. B Hefo [poTr4qar npoqec[Te
Ha aAalrauvrs, Ha rrr{Jrora K:bM rrpoMenrrrlr{Te ce csoficrsa Ha caMoJreTa B
cKopocTrro-Br{corrr4HHlr{ My Aaarra3oH.

Bnoxenara ucuxoQusnoJrorr{rrHa errepfufl or Jrererla npu pa6ora na 6opga
Ha caMoJrera ce pa3rrpeAeJrfl DTaBHO 3a ABe QyHrqzu: 3a HenocpeAcrBeHo
yrrpaBJreHrae Ha o6erra (uog4tpxaHe r{ r{3MeHeHr{e Ha pexr,rMa na uonera) u ea
Apyra 4efinocr no KoHKperilara 3al.arla Ha rroJrera (Hanpvuep Ha6nrogeurae,
orKpr,rBaHe Ha oppreH'fr,rppr, B3arMoAeficrs[e c rpyrra Jrer.srurr o6erru r,r Ha3eMHr{
rryHKToBe 3a yrrpaBnenr,re, 6ofiuo rlr3rroJr3BaHe).flpu ao6pu ALT:naM:a.qiF{n csoficrsa
Ha caMoJlera I{ cborBerHa [oAroroBKa firrJlorbr LIMa BT,3Mo)I(Hocr Aa cBe.qe
paslpeAeJreHr{ero Ha eHepru.sra MexAy ylpaBneHr.re r{ rleneBo r43rroJr3BaHe Ao
cborHorrreHue l:4 B rroJr3a Ha rrocneAHoro. ,{o6pe aftanryrpalru.rrr ce Jrereq KbM
csoftcrsara Ha caMoJlera ro ylpaBn-sBa c aBToMart4gvpaur4ABlrxeur4{. VcraHoseHo
e, qe,B cIarHaJIa oT JIeTeIIa BIz)JaTIl [pI{CbCTBaT MaJrKrr, HerrpeKbcHaTr !'BTI)Ke]F.]1^fl.
Ha KoMaHAHufl Irocr c qecrora oKoJro I Hzu aMrrlrr4ly4a, [peAr,r3Br,rKBarrla orBerga
peaKrl}It Ha caMoJIeTa oKOJIO vrIJ!'l4BI.IAyArrHIIn rrpal- Ha rlyBcTB]rTeJrHocT Ha BCeKr{
tII{JIor. Tosa e recr, c rofiro JIeTeIIGT, o6pasuo Ka3arlo, ,,oll4[Ba" o6erra sa
ylpaBneHr,re u [onylraBa qeHHa unQopvraqus sa co6crseHara cu ararrrawrs KbM
IrpoMeHfIIIIIre ce csoficrBa Ha ailapara, HeroBara I,I3npaBHocr 14 orcbcrBve Ha
aHoMaJrr{rr. Tesra 4ruxenufl, ca oco6eno xapaKTepHn upn raqaue [4].
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I4:yuananero Ha MexaHu3Mr{Te Ha a4aflTarfr{q r,r Bb3MoxHocrr{Te Ha [r{Jro'ra
Aa ocl4rypn ycrofiunB pexr,rM Ha yr.rpaBneH[e B HopManHrr n asapuitttu
o6cro.srencrBa e rrocro.f,HHa :,ap.aqa Ha lr3cneAoBareJrr{Te. lJasHra.fir pe3yJrrar
or ra3r{ 4efiuocr e rpepa3rpeAeJreHu€ Ha $ynKrlr,urre MexAy qoBeKa v cvcreuara
3a yrrpaBJreHrae npu rapanTr,rpaHa eQerrnnnocr r{ degonacnocr Ha rrorerr{re Jr

lpI,IeMJII,IBa crofiHocr Ha npoMeHrrre rrr BbBexAaHero Ha HoBrr rexHoJrort4rr. Ta:u
AefiHocr ce r,r3BcpuBa rJraBHo Ha rpeuaxopu [1, 3, 4, 71, flpea rocreAHoro
AeceTI{JIeTI{e, [OpaAIuI pa3BUTUe Ha r{3qr,ICII,ITeJIHaTa TeXHUKa, Ce Sa6eJl.f,Sna
TeHAeHII[s 3a orrpocr.flBaHe Ha MoropHara KoMrroHeHTa n gefinocrra Ha rII{JIora
IIo yIIpaBneHHero Ha caMonera (Anuxenu.s c KoMaHAHT{Te JrocroBe 3a 3a.rra3BaHe
LlJrrA V3MeHeHr.re Ha pexI,IMa Ua UOlera). Ha paanuTr{eTo Ha Te3r{ upoSneuu n
KoHTypa 3a yrrpaBJreHr,re e [ocBereH Hacrorulrrr o6sop.

flpoqecnre Ha aAalrarll,rr [porr,rqar KaKTo Ha BxoAa Ha [r{Jrora, TaKa v Ha
Il3xoAa or Hero. Or crnrprueHcrBoro Ha uH$oprvrarluoHHoro ocuryprmaHe Ha
peanHfi_s t[IrvHa Br,ByanI,I3I,IpaHr,rr MoAen Ha noJreTa 3aBvckr rJraBHo 3aKbcHeHrreTo
flpu [pr4eMaue Ha uH$opvraquxra, neiruvre flpaMerpr.r Ha A]rcKperv3a;\nfl, vr

Soprvrrnpanero Ha eKcrparroJralll{oHH}rff MexaHuarrra, rofiro [o3Bor.sBa Ha nl{Jrora
IIPABI,IJIHO AA PA3TIPEAEIS BHUMAHI{ETO CI,I N TA6UHATA I,I HA IIPOCTPAHCTBOTO
ri3BbH ue.f,. B Apyrara rotrKa - Ha r,r3xoAa or rrlrJrora ce {oprnrnpar aAa[Tilqr{oHHr,r
MexaHLr3Mr{, Kor{To ocuryp.f,Bar ycrofiuunocr Ha KoHTypa 3a y[paBJreHr{e u rrypaflT
rJraBHa pons 3a .caMoqyBcrBr4ero My KaTo KoMaHAHo 3BeHo B Korlrypa 3a
ynpaBJreHrae. C oco6eH rrpuoplrrer 3a Jrererla ca yceIuan:,;rflTa za ;y'gnr'arauu
ycwils.lr [peMecTBaHe Ha JrocTa 3a ynpaBJreHge r{ pe3yJrTaTa oT Te3r{ r:'nsgeitcrnan.
Ycurrutra il ilpeMecrBaHuxra Ha KoMaH.uHllTe JrocroBe, ce pa3rJre)K.rr,ar Karo
clryuaft:nu BeJrr{qHHi{, a fiplr MoAen}rpaHe Ha KoHTypa ce [peAcraBsr or
roer$uquexra Ha ycr{nBaHe B rrpeAaBareJrlrara SyHxqvs. Ha ilurora c ycraHoBeH
or r{3cneAoBareJrcKr{ eaAaqr,r 3aKoH Ha pa3rlpeAeneH}Ie. B cucrenaara 3a
yrrpaBneHrre-fipeMecTBaHrtflTa 14 ycmlrvflTa Ha KoMaHAHI,ITe JIocToBe ce pa3IJIexAaT
Karo AerepM[Hr,rpaHu nerrrr,rqu (xaparrepucrrirKrr Ha crarqqHa yfipaBrs.evocr)
r4 ca HopMarrrBHo pernaMeHTupanu. ftrpoqecsT Ha ap.arrrar\vs. rro xapaKTepr4crvrKlr
Ha yrrpaBJr.seMocr Moxe Aa ce cMflTa n Hafi-npoclut cstyuafi3a 3aBapileH, Koraro
clyuafinure Beruqr,rHr,r na roeQzqueHTa Ha ycLIJIBaHe Ha rluJrora ca rpyrl;zrpar:rr
oKoJro craruqnara xapaKreprrcruna Ha yIIpaBJLrIeMocr I{ pascefiranero My e B

rp aHr{III,rTe Ha,AonycrraMure I{3MeH eHrir.s.

3a Aa Mo)Ke Aa Hacrpol{ cnor roe$urrr{eHT Ha ycvnBaHe KbM cra'rr{rrHrrre
xapaKTepr,rcrr{Kr{ Ha ylpaBJrfleMocr, y fl]rJrora B npoueca Ha yrrpaBJteHr4e'ce

$opvrxpar BcrperrrHr,r o6parnu Bpb3Krr - or qyBcTBI,ITeJIHI{Te opraHI,I ( na prrala,
nauprrurep) Ao rleHTpanHara HepBHa cncreMa. B crnpeuerrHr{Te cncreMr 3a
yrrpaBneHr4e c xr,rApoycvrrrBa'relrvr Te3lr ycetlla]f^vfl 3a r.Hap. ,,KopaBrrHa" Ha
opraHr,rre 3a yrrpaBneHr{e ce Qoprnrrapar lr3xycrBeHo qpe3 HaroBapBalqrl
MexaHrd3Mlr naft-qecro c lpyxr,rHr,r, pa6orerqn Ha Harr{cr. Tegra vexanugprrz
IdMI'4TIZpAT ycrllnlae IIpU [peMeCTBaHe Ha JTOCTOBeTe AOpU Ilpr,r HyJreBa CKOpOCT.

3a xaparrep[3r,rpaHe Ha roBa cnoficrso ce r43rroJr3Ba rroHrrr{ero ,,[paBeAeHa
KopaBr{Ha Ha HaroBapBarrlr{r MexaHrr3bM KrbM pbKoxBarKara Ha [r,IJrori]". flpu
neKr,r Ao3ByKoBr{ caMoJrerr{ c ylpaBJleHue 6es xugpoycr,IJrBareJrr4r neo6xoAuvoro
ycrlnve 3a rrpeMecrBaHe Ha KoMaHAHlrre JrocroBe s ra6r4nara ce [oryqaBa
ecrecrBeHo or [rapHupHl{.g MoMeHT Ha opraH}rre 3a yrrpaBjrer[re u ce yceula or
rrt4Jrora caMo cneA rarb cauonerrr na6epe orrpeAeJreHa cKopocr. C ynenuuanaHe
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Ha cKopocrTa HeooxoAr{MoTo ycuJrve oT JreTerla 3a eAHg u csnlo oTKnoHeHr,re Ha
KOpMrrJraTa HapacTBa.

B peeyrrar Ha [pr.rJraraHe Ha crrlra Ha r,r3xoAa or Jrocra 3a ynpaBneHr.re ce
tloJryqaBa npeMecTBaHe, KoeTO CrircTeMaTa 3a ynpaBneHr,re IIpeBpbrrla B
orxJroHeHrre Ha KopMr,rJroro. Tasv npeo6paeynarqa $yHKqvfl. Ha cr,rcreMara 3a
y[paBJreHr(e ce xapaKTepv3vpa or rrpeAaBareJrHoro i qucno. trIpu usrycrneuo
$oprraupann ycuJrtrfl, B crlcreMara 3a yflpaBJreHr{e [peAaBareJrHvrre v.vcra v
KOpaBI{HaTa Ha HarOBapBaIrIrrTe MexaHr{3Mr4 B pa3nuqHr,rTe KaHaJrr{ 3a yrrpaBneHr,re
rpr6na 4a ca QynxqrrH Ha pexrrMa Ha nonera r.r [paKTr.rqecKara peanh3a\L4s. Ha
Te3I{ 3aBI{cI{MocrI{ e eAHa or nafi-saxHr{Te 3allaqr{ Ha cr{HTe3a Ha crrcreMr.rre 3a
yrrpaBJreHr{e - or Hes 3aBr4c!r ycroftuunocrra Ha 3arBopeHr,rr KoHTyp 3a
yflpaBneHr,re c [r,rJror Karo KoMaHAHO 3BeHO. vCeuanero 3a ]r3MeHeHr{.E B
TIOAATJI}IBOCTTA HA KOMAHAHI,ITE OPTAHI,I 3A YIPABNEHI{E AKTI,IBI,IPA Y M,IJIOTA
BbrperrrHara o6parua Bpb3Ka rro ycr,rJrr,re, Korro My crroMara Aa ce aAa[Tr,rpa KbM
csoficrsara Ha caMonera vr ra ro ylpaBJrrBa aAeKBarHo Ha HeroBara peaKrlu.s.

Polgra Ha BGTpeIrrHure o6parnlr Bpb3KI,I B rII{JIora r{ MexaHr{3MI{Te, Kor{To
rr,r aKTr,rBr{par or cr{creMara 3a y[paBnenue, nafi-Ao6pe ce r{nrccrprrpa or
I,I3cneAlaHe rra KoHTypa 3a olpeAersHe rpaHr.rqara Ha ycrofi.runocr rrpn
rIocTotHHIt 3HaqeHllfl Ha [peAaBaTeJrHr{Te qI,ICJra I,I KopaBrrHara Ha HaroBapBarqute
MexaHrr3Mra. C novoulTa Ha y,qo6es auaJrr{Tr{rreu Mero.q [2] voxe aa 6.s4e
loJlyqeH rlp,eAerHusr or ycJroB]r.f,ra na ycrofiqr{Bocr xoeQraqneHT Ha yc}rJrBaHe
Ha JIeTeUa - TOBa e ycunrreTo 3a ABr,rxeHI,Ie Ha KoMaHAHT{Te OpraHrI, KOeTO
rrpeAI,I3BI,IKBa rraIIGJrHO O[pe.qeneHl,I ]I3MeHeIJyrfl. HA [apaMeTpnTe Ha [oJreTa
(nanpzuep, [peroBapBaue), no KoHTyprr 3a yrrpaBneHr,re rrpu re3r,r ycr,rJrr{s e Ha
rpaHurlara ua ycrofiv.trBocr, a roBa ce I{3pa3flBa B HeBb3Mo)r(Hocr I\a ce
cra6u;nusupa caMoJrera. flpn flo-roJreMr{ ycnnyrfl, or Jrereqa aMrrnr,rryAara Ha
rore6an[sra Ha rrapaMerpr,rre Hapacrsa. flo pe3ynraru or [poBeAeHo
U3CNEADAHE HA KOHTYPA 3A YIIPABJIEHI{E 34 MAHEBPCH CAMOJIET MOIAT AA CE
floryqar neo6xoguvr{Te H3BoAI{ sa norpe6nl,ITe I,r3MeHeHu.ff B ctrcreMara 3a
He[psKo ylpaBneHr.re, ga Ea ce oc]rnypu ycrofivnnocr Ha 3arBopeHr4s KoHTyp.

O6qnre I{3BoArI or MoAenupaHero vr ananrr4TrrqHoro r{3cJle,qBaHe ce cBexAar
AO CIeAHOTO:

I . flpu [ocro.sHHr,r 3HaqeHlls Ha KopaB]rH ara Ha HaroBapBarrlfi.f, MexaHr,r3bM
U TIPEAABATCJIHOTO II}ICJIO OT KOMAHAHI{' JIOCT AO KOPMI,IJIOTO C YBEII{qABAHE
Ha cKopocrra Ha [oJlera ce r*.al,'r,arrflBa rrpeAeJrHuxr roeSr,rqrdeHT Ha ycrrnBaHe Ha
rrrrJrora. Tofi npecnqa Ha Ao3ByKoBu cKopocrlr 3oHara Ha HopMarLrBHLrs
(pa6oruur) ,uuanaaou flo yckrnvs, xofiro e QopvrapaH or cr{creMara 3a
ylpaBneHue .

2.3a la sarra3ur ycrofi.runocrra Ha KoHTypa 3a yrrpaBneHr{e rrrrJrorsr rptlna
HerlpeKbcHaTo c yBerl{qaBaHe Ha cKopocTTa Ia Trpvnal.a Bce rro-MaJrKI{ ycvrkrfl, u
Aa orKnoH.rrBa rro-MaJrKo KopMr4Jrara, Koero He Moxe Aa 6lAe Ao3r,rpaHo
IrpaBI4JrHo, aro ueo6xo4IzIMI{Te yc\rJrr4fl. ca rIoA HrKaK:bB ncIExoouozoJrofl{rleH rrpar,
n}JAr4BI/.ryAJreH 3a BCeKrl rrr{Jror. Tpy4uocrra vrBa n or o6crosreJrcrBoro, qe
caMoJIeTEr cTaBa MHOrO qyBCTBr.rTeJreH B HOpMaTr{BHyrfl A].dATTA3OH rro yor{Jrrr.fl,
xofiro e cro6paseH c peanHr{Te Bb3MoxHocrr{ Ha qoBeKa r{ e xapaKTepen c nafi-
rOJI{MA TOqHOCT HA ABI{XEHWTA. IIP],I' TAKOBA CbBIIAAEHI{E HA TIPCAEJIHI4fl
xoeSuquenr Ha ycI4JrBare Lr HopMarr{BHrdre xapaxTepr.rcrLtKrr Ha crarr{rrHa
ylpaBnseMocT ce lonyqaBar sBJreHI4.rI, KorrTo B aBr{aIII{OHHaTa IIpaKTrrKa Ce
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Hapwl'ar ,'[peyupaBn-fleMocr" (,paarauran', ,,overkontrol"). flo4o6Hu pe)Kr{MLr
ca perrlcTpt4paHI4 B HalIaJIHI{r eTaII Ha rrpr{JroxeHr4e Ha xr{Apoycr{JrBaTeJIrI, KOTaTO
IIIMLITaIIII.flTAHayCIiJJvfl. B KOHTypa 3a yIIpaBneHVe e 6ula HeAOCTaTbqHO rrpeUr43Hit.
Cp"ttra ce I4I IIpu orKa3lrt Ha cl{creMara3ar4Mvrrar\trs.:r,aycvnnflBbpxy KoMaHAHI4Te
JrocroBe. Heaaruxnaqure xone6aql4s, ce upeKparcBar flpu [ycKaHe Ha nocra 3a
yrlpaBneHl're, T'e. cJIeA rIpeKT,cBaHe Ha 3arBopeHus KoHTyp Ha ynpaBneHze.

3. Aro crdcreMara 3a ylpaBneHr{e He aKTvrBvrpa rroJre3Ha BblperuHa
4nnrarennd o6parHa Bpb3Ka, rrr{JIorBT AoCTr4ra r.Hap. ,,[peAeJr Ha yrrpaBnfleMocr'-,
[opaAr,r r43qepnBaHe Ha a4arrrr,rBHr4Te cZ CIOCO6HOCTT{. Heo6xolnnro e c
yBeJILIqaBaHe Ha cKop ocTTa' KaKTo IIpI,I MexaHLIiIHoTo yIIp aBneHI,Ie,,,Kopa BI{HaTa
Ha yrrpaBneHlrero" Aa lrapacrBa, Aro roBa e ocurypeHo or crrequanHr{ aBf.oMarpr,
Jrererlbr rlpe3 rocra 3a yrrpaBneHHe yceua lpoMflHara Ha pexr4Ma Ha rrc)Jrera, a
npe[enHvflr xoe0uqlreHT Ha ycI,IJrBaHe e pa3rronoxeH I{3B:brr Lrrayra3o:r"a Ha
crarlrarHr{Te xapaxTepr,rcrvrKtr Ha yrrpaBnfleMocr. ElaroAapeHr,re Ha roJreMI4fl
pe3epB ro roeQuqr{eHT Ha ycnJrBaHe xore6arenHara Heycrofiqrasocr e
r{3KnroqeHa [pr{ HopMalHu $ynrqnr{ Ha Jrererla.

CrnlecTnenoro rIpeAI4McrBo Ha ra3r4 quvrarenna (xuuecreruuua) unrf opvra-
t$s. e, qe r.s e 3arrIr{TQHa OT CMyrueHr,rs ra 3aeAHo c ocraHzulr{Te yceqaHuf, (nra6pa_
IIr{r{, rrlyM, rlocoKa Ha flperoBapnauero) c[oMara Ha Jrerer{a Aa yrrparrnrBa c
aBToMaTrr3I4paHv ABtlxe}Jus.. Ha H.f,KoLI pexlaMl,r (roneun Trrrpr Ha araxaL) 4axe
yMr{rrrJreHo ce cb3AaBa UOJTe3HO TpeceHe Ha JTOCTa 3a ynpaBneHve Karo
npeAyrlpexAeHr{e 3a 4o6luxanaHe Ha rlpeAeJreH penfl{M. trIrnopupanero rra ro3}r
azg uu$oprnlalll4fl, Koero ce [oryqaBa peaJrHo rrpt4 H.f,KoI{ olpocreHr{ TpeHaxopr4, e
ocl{oBHara npI{tII4Ha 3a qyBcrBoro Ha Jrererla, qe rpeHaxoprjr He e cavroner. flprz
TaKI{Ba CI{MynaTOpLI ce orpaHl{qaBa rrpoqecTn Ha r,r3rpaxAaHe Ha BepeH KoHrlerrTyturerr
MO.IICJI HA TIOJIETA CAMO IIPE3 TPCHI{POBKII HA 3EM,'ITA B MOAENI{PAHVIYCNABilfl.,

cnryaqzrra 3arroqHa Aa ce [poMeH.rr npes 70-re rolr4:r-vr, Koraro
BHeAp-flBaHero ua 6opgoBl{ kI3q}lcJILITeJrHIi KoMrrneKcr{ r,r eneKTpoArrcraHr(r{oHHr.r
CVCTeMLI 3a yIIpaBneHI4e cTaHa MacOBO fiBJreHVe.

TesAenqrar.r B ponrra Ha BTirperxHvre
ABlrrarenH u o6p anrtu Bpb3Kr.r

Cne4 70-re roArlHr4 3arroqHa reHAeHrlulr 3a olpocrqBaHe
Ha I{aroBapBaIrII4Te MexaHI{3Mr{ r{ rleHTpanHr s. rocr 3a yrrpaBneHrae. flosrrrD(a ce
cTpaHI4qHu pbqKI'I c MHoIo MaJIbK xo.q, Bbpxy pbKoXBaTKrITe Ha Kolz'ro ce
PA3TIOJIATAT MHOXCCTNO 6YrOrrU 3A B6BEXAAHE HA KOMAHALT HA NETCIIA II
lpeBKnro,qBaHe Ha pa3JrI{qHr,I pex(}rMH or cflcreMara ga wpaBJleH]re. c Tarzsa
pbrIKI'I o6zrnoreno ce [3[on3Bar rlpyx]rHHo-HaroBapBarrl]r MexaHvr3Mvt) Kor.rro
He rIpoMeHflT KopaBl{Hara cI{ rro pexvMa Ha rroJrera. 3agauara sa ycrofivzr,ocr Ha.
KoHTypa 3a yrlpaBneHl4e B TaKbB clJyuafi. ce pe[raBa or 6op4orara EITIM. flunorrT
rur HeroBr{Te KoMaHAr,r ce KoHTpoJrr{par u aopa6orBar HerrpeKr,cHaro. crulecrnynar,
eKcnepLIMeHTanHuI crpaHI{qHI,I JrocroBe 3a yrrpaBJreHr,re, rrpra Kor{To 6alaucuponru-
HOTO rrOJrOXeHr{e He ce IIpoMeH.fl C r{3MeHeH[e Ha rIeHTpoBKara r4 cKopocrra Ha
caMoJlera, a ce IIpoMeH.fl CaMO rIOJrOXeHnero Ha KopMI{JrOTO, KOerO e rprDKa Ha
eneKrpoAlrcrarrrlr{oHHara cT4creMa 3a yrrpaBneHue (E!cv) u El4M. Jlerqnre na
caMonerr{ c no4o6HU Cr{CTeMu 3a ylpaBJreHr{e Mofar Aa ycer.f,T, qe B yrrpaBnoHr{ero
,,HflKOfi HelpeK:bcHaro ce HaMecBa lI Koptrrl{pa KoMaHAI,ITe", 3arqoro ce [poMeH,
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cbIIIeCTBeHo ycTaHoBllnara ce [paKTI4Ka Ha pbqHo III'tJIoTI,IpaHe.Tasv TeHAeHrIr,rt
He cpeqa rloAKperla oT [oBeqeTo rrr{JroTrl v 3aToBa B rro-HaTaTsrrrHoTo pa3BraTrre
Ha cllcreMrrre c EACy B laMerra Ha El4M ce 3arrata 3aBrrcr4Mocr Me)KAy
6anancuponr,qHoro tronoxeHlle Ha Jrocra ]r cKopocrra Ha rronera. Cuouenaroro
olpocrsBarre Ha poJrqra Ha BbrperflHzr'e o6parHr,r Bp63Kr.,r no ycuJryre Ha
cbBpeMeHHI,ITe caMoJlerlt ce nplrApyxaBa H or HoBa gncnleirua rexrronorr{ff 3a
uso6pasxnaHe Ha rloJloxeHnero Ha caMoJrera B rrpocrpaHcrBoro. Ha qeurpannux
Aucnlefi qpe3 KoM[rcTbprra Bv3yarrvsarJrrs. ce flpeAcraB.f, MoAeJr Ha [oJrera,
cr,3AaAeH IIo Ilpr,rHrll,rna ,,rJreAaHe r{a caMoJrera or ua6nro4arer" - na Qona na
u:o6paxeuue Ha 3eMHara rroBbpxHocr. TasH unSopvaqns e oco6eHo [oJre3Ha 3a
BOeHHIITe III{JIOTII, KOLITO I43IIBJIH'BaT pa3y3HaBaHe, nOAAbpXaHe Ha C)D(OIIbTHUTe
softcru or B63"(yxa n yHr,rqoxaBar rlenu Bbpxy 3eMHara rroBbpxHocr. Ts rroArroMara
rrllJlora IIpu rlbnHo orcbcrBve Ha BI{AI{Mocr, Koraro, HalpLIMep, [peAHaMepeHo
ce 3arBap.s cbc cneul{aJIHI,I qopn ocrbKJreHr,Iero na ra6ilnara rrpyr r{3rron3BaHe Ha
.rrApeHo opbxr{e (B-52) u rrplr'KarlaHe B cJroxHr,r ycnoBr,rs. Tosu cpannr{renHo HoB
unQoprvraquoHeH eneMeHT B lr4Jrorr{paHero lo npu6opu e olr,rr Aa ce peIIII,I [otrrrr
rronyBeKoBHr,rfl cllop aa Qoprvrupal1.e Ha aAeKBareH o6pas Ha fiorera qpe3
npN6opnara uu$opvaqzr. flcuxoJrornqecKoro rrpe.4r4McrBo Ha zao6paxeHnero
or rl{[a ,,DIeAaHe Ha caMoJlera or na6ruo4areJl" e AoKa3aHo B eKcnepilM e:grTn vt ce
o6.f,cHssa rJraBHo or o6crogTeJrcrBoro, rre fipu orcbcrBr{e Ha ecrecrBeH xopI,I3oHT
rIeHTbp 3a opr{eHTarlr{.f, B rrpocrpaHcrBoro craBa caMonerbr. MogepHure
TexHdnor[u npoMeH.ST Xapar(Tepa ua pa6ora'Ha rrr{Jrora - 3aBLr]raBar ce
I{3}ICKBaHI{flTa 3a onepaTOpCK}I yMeHI,I-s II TOBa OIIpaBAaBa AByrUIeHHus eKLInax
npz MaHeBpeHure BoeHHI{ caMoJrerrir. Hosure rexHonorr{I,r ca B cbcro flHve IJa
oclaryp-flT y[paBneHl,Iero rI Ha MaHeBpeH 6egnunoren caMoJrer Irpu ra3rrbnHeHr4e
Ha peanloa 3aqaqa no 6oftHo Lr3noJr3BaHe (nanpuuep, npoeKT X-36 na Bounr). C
poSoruaaqvflla Ha 6ofinzre caMoJrerlr ce rleJru .qa ce 3arra3r nafi-rpyAno
B:b3nporI3BoAI,IMOTO BbB BOeHHaTA aBVArIUfl. - lrOBeKTjr r.r HarpyrraHvr oT Hero orrr{T.

14sso.uu

OcnosHusr n Hait-saxeu I,r3BoA or crroMeHarrlTe reHreH-
qI{I'I B yIIpaBJIeHI'IeTO Ha CbBpeMeHHLITe CaMOJIeTII e, qe I]IJIOTaT BCe IIoBeqe Ce
r;aMvrpa B MoAen[paH KoHTyp 3a yrrpaBJreHr{e - nafi-noAxoAflrrl or rrcr{xo-
SzoNoloruqHa rJIeAHa rorlKa. Cnoficrsara na cavrorera, rrpoMeHrrqu ce B rrrrlpox
rLra;lasou, qpe3 cr.rcreMara 3a yrrpaBJreHr,re (EACy u EIrIM) ce cBexAar Ao Hafi-
y Ao6sus, 3a nr{Jrora A}rHaM}rqeH MoAeJr.

onrarrr or aBr{aqurra u oco6eno or KocMorraBTr{Kara orrpeAenfl s 6rAerqe
Bce IIo-3HarII{TeJrHa pons Ha MoAenr{paHr{Te ycJroBtrfl Ha rroJrera lpn Qopvrupane
Ha rrrrJrora. 

.crornoureHlrero 
MexAy BpeMero sa pa'ota Ha rpeHaxop u peaneH

rloner 3aBrrclr oT eTarra Ha [o,qroToBKa r{ oT xapaKTepa Ha rroJreTH}rTe 3a4allils..
flpu nznurareJIHLt IIoJIerrI Ha Bb3AynrHoKocMr{r{ecKvr anaparfiToBa cborHorrreH}re
Moxe Aa SrAe 30:l s rionga Ha rpeHaxopure. Ce6ecrofinecrra Ha eAuH arac

,,[orer" Ha rpeHax(op e or l0 lo 100 utru [o-H]rcKa or cbrrloro BpeMe rlplr
peaneH rIoJIer xaro eQexrl{BHocrra ua o6yuenuero e rrpaKTr{rrecKr{ eI.Hav cbrrla.
flo r"rnenr,rero Ha crreqlraJrlrcrrr rro r,rHxeHepHa rrcuxoJrofl{r [7] npervrero 3a
rroAroroBKa Ha Jrerqil qpe3 TpeHaxop ce HaMaJr.f,Ba rpu flbrrr, a roBa BpeMe npu
Tpa.q[quoHHu MeroAr{ Ha noArorosrca e 25yo or o6uus JrerareJreH crax.
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Ponsra Ha [r,rJrora Karo ocHoBHo 3BeHo B KoHTypa 3a ylpaBJreHr4e BeporrHo
IUe ce 3arIa3I'I 3a TpaHcIIopTHI'ITe caMoJIeTrI' MUUIKaTa aB[4a\ug, u Iqe ce np,oMeHf,
3a raKTurrecKara aBrirarlll.fi B flocoKa - yBeJrrrqaBaHe Ha oleparopcKure Qyarquu.

B 6t,qeqe qe ce crecHsBa rloJlero ga alLawra\v|nuanutorarrrur csoftcrnara
Ha caMo,Jrera, Teg[ Qynxqrz qe [oeMe crrcreMara 3a y[paBneHue. flparruqecKu
6esnpo6neuHara eBoJrrorll{s or rleHTpaireH rrlypBaJr KbM crpaHurrHa pbrrra 3a
yrIpaBJIeHI{e pa3KpI{Ba Bb3MOXHOCTT,T 3a r{3rroJr3BaHe Ha MHOIO OT CbrrlecTBy-
BAIIII,ITE HACII B KOMIIIOTb,PHI{TE IIrPLI 34 C33AABAHE HA CIIEqIANI,I3VPAHV
o[pocreHr,r rpeHaxop[. o6utara [cuxonorr4rrHa crpyKTypa Ha nerareJrHara
4efiHocr e 3aJroxeHa rhro ocnosa B cl3AaBaHero Ha raKr{Ba KoMrrrorbpHr,r MoAeJru
Ha rroJrera, a roBa e nafi-saxHoTo r{3r.ICKBaHe 3a CboTBercrBrae uexgy 6no-
MexaHI,IqHV Te CI,ICTeMI,I,,TII{JIOT- CaMOIeT.. LI ;, [I{rOT_rp euaxop,,,
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Evolution of internal feedbacks

Dimitar lordanov

(S um m ary)

In the review, the engineering-psychological aspects of air-
plane control circuits are considered. Th; funddmintal roG of th^e kinerstatic
(motor) internal feedbacks is discussed based on the results from a stabilitv
study of a modelled control circuit. The tendencies for modification of the conl
trol lever in the cabin, and simplification of the motor component of the pilot,s
action are shown.
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