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l. Crrquocr Ha rrpo6JreMa

Ocsonxrre EaBtrraqtronHtr cpeAcrBa, xotrTo ce f,3troJr3Bar
3a npugeMna HaBtrraqtrr B MoMeHTa, ca paAtroHaBtrraqtroEutrTe cf,creMn (PHC) r
rlnepqtraJlntrre EaBrraqtroEEtr cucreun (IIHC). Kru PHC ctraAar tr ctrbrEtrxoBure
HaBtrraqBoEHtr ctrcreMu (CHC).

flparrr.ruecroro tr3noJr3BaHe Ha CHC uocraBu peA Bbrrpoctr [peA cneqtraJrzc-
Tr{Te rro r.aBrrla\ns,. Be4nara cneA Karo 6erue 4orasaua Btrcorara roquocr Ea re3tr
ctrcreMtr, BbgHEXHa Bbnpocbr ga qenecro6pa3Hocrra or pa3BtrTuero Ha sai-toq-
EtrTe AO MOMeETa HaBtrraqtrOHHtr CpeACTBa - trHepqtraJrEETe HaBf,raqEOHEf, CUCTe-
un. Eeure HopMaJrHo B ecrecrBeno Aa ce rroMtrcJru, qe rean ctrcreMtr ca eran B pa!J-
BnTrrero Ha HaBrrraqtroHEara Hayra. flo-xrcno o6a.re ce BtrAs, .re CHC nMar
HeAOCTaTbTIE, KOtrTO 3a peAtrqa npaKTtrqeCxtr IIptrJrOXeEE.s Ca CbUIeCTBeEn U Tfl-
Horo roMtrencupane Moxe Aa crane caMo rro rlcrt na o6eAngsBanero nM B HaBEra-
qrroHeH KoMrrJrexc c Apyrn HaBtrraqrronntr cpeAcrBa u sai-ne.re c IIHC. Bccxa or
ABeTe EaBtrraqtroHHE CtrCTeME rrptrTexaBa EeAOCTaTbqU tr [peAnMCTBa, XOtrTO B3a-
trMrro ce KoMrreHcxpar n AotrbJrsar. Tosa e trprrtrHara KoMrI.reKcrr or CHC E
VI}JC rc ce KoMeHTtrpa n E3)rqaBa n nafi-pasntrqEtr cBerJrtrHtr, c paJIEqHa cretreu Ea
EnTerpaqtrr tr c trgnoJr3Banero Ea pa3ntrqeu MareMartrqeE atrapar sa o6pa6orxa na
rraBuraqrronnara unQopMaqtr.s. I4HC ce xapaxreplrcupar c rpelrrKu B otrpeAeJr.flEe
rra HaBuraqnouHure rrapaMerpn, flopoAentr or,qpefiQ Ea {yBcrBrrreJIHETe eneMes-
rn, rofiro e AocrrrrHaJr cBor MuHBMyM rr tro-HararbruEoro My HaMaJItBaHe rlpaKTtr-
IIECKE E HEBb3MOXHO IIPE3 tr3NOJI3BAHETO HA TEXHOJIOTTqHI YCbBbPIIIEECTBAEf,g,
xarrn6ponxa Ea ctrcreMara Karo qsno u orAenHure neinn eJreMeHTE E ycranoB.sBa-
Hero Ha LIHC (nlarQoprvrena ulu 6egunarrloprvrena) s 6asosara KoopAtrEarna cf,c-
reua (x. c.). IIHC B aBToHoMeH pextrM na pa6ora ce lryx,qasr or sHaqtrTeJIHo Bpe-
Me 3a ycraHoBflBaHe s 6agonara r. c. (or nopffAbra xa 5 Ao 15 min), ocBeE axo He
pa6oru B Herrpexbcrrar pexuM, Koero e cBbp3ano c Apyrtr neyAo6craa. Ocnen roaa
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BrlcoKororlEETe IIHC ca xoMrIJIeKc or rlpeqrr3lttr otrTrlrlHr,r, MexaHtrqrrE r{ eJreKTpoH-
nn ycrpoicrBa, Koero e trpeAnocraBxa 3a rlo-Hrlcxa HaAexAnocr I{a cucreMara.
LlgnorgsaRero xa LIHC B rIoJIer HaJrara neo6xoAnuocrra or AorrblrurrreJrHa ux@op-
MATIES 3a OTKprrBarre tr xoMneHcllpaHe Ha oTAeJIHE OTK4trr B CHCTeMaTa.

Anrosouno pa6orequre CHC ce xapaxTeprrsupar cbrrlo c rurrr{qxr.r HeAocra-
mqn. CncreMara e y.fl3BtrMa HaflptrMep or n;iona4aHe rra crrrHaJrr{re or nporuBHrr-
KoBr{ Br3Aeitcrsufl, Bbpxy crlcreMara or HaBr.rrarltroHHrr cnbrHr,rrlu. Ocnen roBa e
B:sgMoxno IlpueMHara aHreHa Aa 6r.qe 3acexqeHa rrptr eBoJrroqw Ha rerarerH[.s
anapar nrrnrro Apyrn nprlqnntr. Bpeuero, neo6xo4uuo sa o6pa6oTxa Ha paAnocnr-
HAI[A., r TOBa 3a pe[raBaHe Ha HaBrrraqrroHHlrTe ypaBHeHEc, AaBa Bb3MoxHocT 3a
[onyqaBane Ha lraBnrallfionua un@opMarl[r c qecrora I Hz a B rr3KJrrorrr,rrenH]r cny-
rlan Ao lOHz. flpaxrnqecxn neo6xoAnuara unQopnaaqnr B peAr{rla cnyqatr e c qec-
TOTa Ha eAtrH rroprAbK lro-BtrcoKa.

Kouuercupanero sa CHC n IIHC n pa3rrqua crerreu Ha r.rHrerpaqrs pena-
Ba B eAHa trJrE Apyra crerren BcurrKlr resn npo6leun, OcnonHoro npeAr,rMcrBo Ha
TO3tl KOMTIJIeKC IIpOtr3TtrrIa OT pa3JII,IqHI{r qeCTOTeH CIIeKTbp Ha rperrrxnTe Ha ABeTe
cHcreMu. floneqero noABuxHrr o6errn B nuJroraxHo-HaBrrrarl[oHHH.fl cr{ KoMrrJreKc
BKJrroqBar CHC u IIHC, HHTerp[paHr{ B e.qHa nJru Apyra crerreH.

Tyr o6aue r-pr6na Aa ce nMa rrpeABEA, qe crofinocrra rra I,IHC e Ha rlop.sAbK
no-Bucoxa or ra3u na CHC.
' B crarnflTa ce pa3rnexAa HaBuraq[onHa cr{creMa, rr3rroJr3Barrla nntpopnaaqnx
or 3eMHoro Marnrrno rroJre, Korro c yclex 6u gauenulaIdHC B KoMrrJreKcaLAHC

- CHC, 6es rora Aa noBru,se Ha rorrHocrra My n qr.rflTo crofinocr 6u 6nta oT rro-
pcAbKa Ha rarr{ na CHC.

2. Mero,u 3a lr3[oJr3Bane Ha MarHrrrHoro rroJre

Ha 3eM.f,Ta 3a HaBuraUloHHlr UeJrrr

crcreMa (MH c) 
"0 "o 

#iX?#T #3iilffi #:TH,ffi;::?f ii#f"HHl
IIpOBOAHtrKa B MaTHUTHO noJre B HerO Ce rrHAyr0trpa eneKTpOABr.rXeqO HanpexeHlre
(e. l. n.), olpeAeneHo or 3aKona 3a eneKTpoMarrrnTHara trHAyrrlu.s

(r) E: t( x r\
xGAero I e 4r;lxnna Ha npoBoAnnxa; Y - BeKTop Ha cKopocrra Ha rrpoBoAnuxaiB

- BeKTOp Ha MarHr{THaTa nnAyrrltrr Ha noJreTo.
IIo npnuqnri e Bb3MoxHo rrocrporBaHero Ha aBToHoMna MHC, Hera ce Es-

noJI3BaT TpH BaTIMHO rreprreHAHKyJrrpHrr AaTrrnKa Ha cr(opocT E ro T-sx e oprreETu-
panq K: c, Oryz, EenoABnxrro cBbp3aHtr c noABxxrrtrs o6exr. Axo Z:{v,, vy, v"} el

B:{b,,br,b"}, npr /:1 KoMrroHenTrrrena E:{e,,ey,e,} ce o[peAenrr or

e 
" 

=vrbr'nrb".
3a pa:lnuntr MoMeHTE or BpeMe trn t2, ga KotrTo Vr+Yr r{ c AocrarbqHo roJrr-

Ma roqgocr Mox(e Aa ce nptreMe, .te B:const, ca BepHrr ypaBHegrrrra:
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e =vb-vb.x y z z 1'

e =vb -vb.y 2 x x 2'
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(3)

H

(4)

err=vrt|^-Y"rbrr,

eyt =Vrtb"r-Vrtbl,

€^=r^br-urb^.

g ,z = v yzb"z - l,2b 
12 >

eyz =lrzb*z -!,zb"z'
e"z =vrzbyz -lr2b,z.

Bexropure E, = {e*r, eyt, ezt\u E, = {e,r; er,e,, } onpe4enrr ABe flpecrqaqr
ce paBHtrHn. HanpannenneTo fl,aB ce olpeAeJrfl oT npaBaTa

(s) extx+ €rr! * €"r2,

ex2x+ ey2y+ e,22.

t.\ flpn nopunpaHero Ha BearopB, otpe4eneH or)paBueEnero(o, B: E, x E*
ce oupeAensT HalpaBntBaIIIETe KOCEHyCtr, KOtrTO AABAT bIJTOBETe HaBEraqUOEHtr
rrapaMerptr Ha o6eKra.

llpu 4nuxeHrre da o6exra no 3eMHara noBbpxnocr, rrptr xoero BeKTop Y texu
B paBHtrHaTa oXy, HeroBoTo HarrpaBneHtre Moxe Aa ce HaMeptr KaTo npecerrHa npa-
Ba MexAy paBnlrnara, olpeAeneHa or BeKTopsreE mB, u paBHtrHaraOxy, flpn ns-
BecrHtr BeKTopE E nB m rrpn onpeAeJren brbJr MexAy BeKTop[Te Y u B He npeAc-
TaBrcr,a npo6aervr olpeAenflEero Ha MoAyna Ha BeKTop Z.

3. 3axlroqenne

flpegrara ce MeroA 3a otrpeAenrne Ea HaBHrarItroHHr{Te na-
paMerpu Ha troABuxen o6exr, rofiro ce xapaKr€ptrsnpa c:

o Bncora roqnocr. Cropocrra ce rr3MepBa AtrpeKTno c BtrcoKa roquocr u noc-
TOTHHO MareMaTtrqeCKO OqaXBaHe Ha rperuKaTa Ha B3MepBarrero, AoKaro
npn }.IH:C ce rloMepBa ycxopeutrero Ha o6exra, a cKopocrra ce onpeAens
rrpe3 trHTerpEpaHe Ha nocneAHoro, IIpI{ xoero ce HarpyrrBa rperxKa;

o Bncora rraAex,qgocr Ha ctrcreMara;
o Onpocren or rexnoJrortrqHa rreAHa roqxa AarrrtrK;
o Oupocren aJrroptrTbM 3a onpeAensHe Ha HaBtrraqtroHEtrTe rrapaMerpE;
o OrnaAa neo6xoguuocrra or BucoKoroqna cra6nnn3npana rlnarQopMa;
o CRcreuara e aBToEoMEa, rrpu xoero MeroAbr e rrptrnoxlrM tr 3a KocMErIec-

rn o6exrn;
o Tosn MeroA 6r rraorua Aa ce usrron3Ba tr 3a onpeAersne rrapaMerpnre Ha

MATHIITHOTO IIOJIE;
o MarRurnara. Har,utaquonna cncreMa e tr3KJrlorrurenEo rIepcleKTrIBHa or

rureAEa ToqKa Ha KoMrrJreKctrpaHeTo i c nPYru EaBEraqtroEHn ctrcTeME tr
safi-seqe crc CHC.
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Merogtr 3a onpeAensue rrapaMerptrTe Ha o6erra upes tr3rroJrcBane Ha MaTHBT-
Iroro noJre na 3etvr.sra Moxe Aa Srle peanrcupaH B pa3ntrqntr BapnLHTn. Tyr ce nvra
npe.qBr{A BKrK)qBaHeTO B CtrCTeMaTa Ha XEpOBepTilrrArA, ALrqA\fr Ha brJrOBtr yCKO-
peE.us., pa3nErlHn BtrAoBe BtrcOTOMeptr tr T. H., KOeTO AaBa AOIIbnHtrTeJrHtr Bb3MO)K-
HOCTtr 3a IIOBtrIUaBaHe Ea TOqHOCTHnTe n HaAeXAHOCTHtrTe XapaKTeprrCTtrKH HA CnC-
TEMATA.
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Method of using of tho earths magnetic flreld
for navigation purposes

Boris Vassilev

(Summary)

All the existing at the present moment systems for naviga-
tion, using the magnetic fields information belong to the type of correlative extrem-
um navigation systems requiring vast memory and effective computer speed.

It is offered a system, similar to the inertial navigations systems which, however
can directly measure the speed over the three a;ris of prepumptively chosen coordi-
nate system.

The proposed method for magnetic navigation uses such types of sensors which
are entirely new in the feld of measurement of navigation parameters of mobile ob-
jects - linear accelerations, speed and coordinates, magnetic heading, declination
and dip.

181




