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PMHAMMKA NETATENBHBIX AMNAPATOB FOCT

B ATMOCOEPE 20058_80 I

TepMuHb, onpefenenns M obo3HaueHus

Baamen
Aircraft dynamics in atmosphere. rocT 20058—74,
Terms, definitions and symbols kpome nn. 45—67

Mocranornesinem Focypapcreennoro xkomumrera CCCP no crangapram or 30 xwoas

1980 r. Ne 3913 cpok BEeaeHMA YCTAHOBNEH
¢ 01.07. 1981 r.

Hacrosuguii craimgapT paciipocTpaHseTcss Ha JeTaTeJbHbIe allia-
paThl TSAXKeJNee BO31yxa, B OCHOBHOM CAMOJIETH.

Crangapr ycTaHaBJAHBACT NPHMEHSEeMBle B HayKe H TeXHHKe TCp-
MIIHBL, Ompesesenns, o003HayYeHHsT ocell KOOPIMHAT U OGyKBeHHBle 060~
3HAUYEeHUs] BeJIMUHH, OTHOCSLIMeCH K AHHAMHKe JieTaTeJbHBIX armapa-
TOB B aTMoc(hepe 3eMJH U APYIHX NJaHET.

Craungapr ciaenyer npuMeHsaTb coBMmectHo ¢ ['OCT 22833—77
TOCT 22281—-78.

TepMmuubl, ycTaHOBJAEHHblE HACTOAIIMM CTaHAApTOM, 0083aTC/ABHLI
JIisl PAMEBEeHHs B JIOKYMCHTAUHH BCeX BHIOB, HAYUHO-TEXHHUESCKOMH,,
yuebHOH U CIpaBOUHOM JUTepaType.

JLJs KasKaoro mOHATHS YCTaHOBJIEH ONMH CTAHAADTH30BAHHBI Tep-
Mud. [lpuMeHeHHe TepMHHOB-CHHOHHMOB CTAHAAPTH30BAHHOTO Tep-
MHHA 3ampeliaercs.

A oTaenbHBIX CTaHAAPTU30BAHHBIX TEPMHHOB B CTaHZApTe NMPH-
BGIEHE B Ka4yecTBe CIIPABOYHHIX KPATKHe (hOPMBI, KOTOPHIE Pa3PeIAST-
cA IPHUMCHATL, €CJAH HCKJIOYeHA BOSMOXKHOCTb HX Pa3JHYHOTO TOJKO-
BaHHS. YCTaHOBJIEHHBIE ONpelejeHHsT MOXKHO, MpPH HeOOXOMUMOCTH,
H3MEHATb M0 (hOpMe H3JIOXKEHHS, He AOIYCKas HAPYIIeHHS TPAHHIL IO-
HSTHH.

Ecan HeoOXOmuUMbBle H AOCTATOYHLIE IPH3HAKH IOHATHS COAEPIKAT-
‘csi B OYKBAJbHOM 3HAYGHHH TEPMHHA, ONpelelNeHHe He NPHBEIEHO i,
COOTBETCTBEHHO, B rpade «Omnpenesesne» NOCTaBJEH IPOYEPK.

Jng oTaenbHBIX MOHATHH CTAHOApTH30BaHHBIE TEPMHHBI OTCYTCT-
BYIOT H, COOTBETCTBEHHO, B rpade «TepMHH» IOCTaBJeH NPOUYCPK.

Mzgaune oduumanbHoe : Nepeneuarka socnpelyena
Y .4
(© WUaparenscreo craHgaptos, 198t



HEeM TeDMHHOB. :

B cnpaBouHOM NpHJAOKEeHHH | nMpHBeneHBl yepTexKH OCHOBHBIX Y-
JIOB, HCITOJIB3YEMBIX B NUHAMHKeE JIeTATEJbHBIX alllapaToB B aTMocde-
pe, B CIPaBOYHOM IPHJOMKEHHH 2— MaTPHUB Npeobpa3oBaHHs BEJH-
YHH ¥3 OJHOH CHCTeMBI KOOpPZHHAT B JPYTylo, B CIIPaBOYHOM IIPHJIO-
JKeHHH 3 — talbuauua cooTBeTCTBHS 0003HAYeHHH ocCell KOOPJAMHAT H
OyKBeHHBIX 0003HAYEHHH BEJUYHH, VCTAHOBJACHHBHIX B JaHHOM CTaM-
napre 1 MC UCO 1151, u. I—V. _

CragnapTusoBaHHble TEPMHHbI HaODaHbl NOJYXKUPHLIM IWIPHPTOM,
X KpaTkas GopMa — CBETJBIM.
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Jnnamuka neraTennbHLIX annaparog B aTMocdepe

Kosdduumnenr
Koadpuuuenr
Koadpduuuent
Koaddunuenr
Koagpduunenr
Koaddunuenr
Koad¢rumnenr

a’poAHHAMHYECKON GOKOBOM CHJB
A3POAHMHAMHYECKOTO MOMEHTa KpeHa
A3POJAHHAMHYECKOTO0 MOMEHTA PHICKaHHs
43POAHHAMHYECKOT0 MOMEHTA TAHramka
A3POAHHAMHYECKOH HOPMAJbLHOH CHJbI
a9poaAHHAMHYECKOH NMOABEMHON CHJIbI
a3POAMHAMHYECKOH NMOonepeyHoi cCHIB

Koapuuuenr aspoamHamuueckoil npOXOABHON CHAbI

Kosthduumenr
Koaddnuuenr
Kosddpnunent
Kosdbduuuenr
Koapduunent
Koadpdrunenr
Kospdnuuent
Kosdpduuuenr
Kosdduuuenr
Koatdhduuunenr
Kosdppunuenr
Koadpuumenr
Koad¢dpuunenr

60KOBOH CHJbI

JO0GOBOTO CONPOTHBJEHHUSA
MOMeHTa KpeHa

MOMEHTA PBLICKAHHA
MOMEHTa TaHraxa
HOPMAJIbHOH CHJIBI
MOJBEMHOH CHJIBI
NONEePeYHOH CHJILI
NPOJOJbHOI CHIHE

TATH

3¢ PeKTHBHOCTU OPraHa ynpaBAeHHs KPEHOM
3 (PEKTHBHOCTH OPraHa ynpaeJeHHs PHICKAHHEM
3¢ (PEKTHBHOCTH OpPraHa ynpaBJeHHA TaHTaAKOM

Macca aerateabHoro annapara
MomeHT aspoauHaMuueckui
MoMeHT uHepuHH

MoOMEHT HHepIUM NeTaTeNbHOTO ANNAPATA OTHOCHTEJALHO OCH
MomeHT MHepuUNH NeTaTEeNbHOro annapara HEeHTPOGeIKHbIi

MoMeHT HHepuHH UEHTPOGEeXKHLIN
Moment kpena

MowmenTt Kpena

Mowmenr Kpena aspoaHHAMHUECKHH
MomeHT pesyabTHpylOUIHii

MomeHT poicKkanus

MowmeHT poeickaHus

MoMeHT pbICKAHHA a3pPOAKHAMHYECKHI
MomeHT Tanraxa

MomenT tanraxa

MoMeHT TaHraxa aspoJMHAMHYECKHH

MoMeHT 1AM

HaknoH Berpa

Och Goxosas

Ocb HopmanbHas
Ocb nonbeMHO# CHABI
Ocb nonepeunas
Ocbs nmpopoabHas
Ocb ckopocTHas

Heperpyska

Meperpyska GokoBag

Ileperpyska nopmaabHast
Tleperpyska HOpMaabHast CKOPOCTHASR
INeperpy3ka nonepeunas
TNeperpy3ka npopoabHas
Neperpy3ka TaHreHuMaabHas
Paavyc uuepnuu

Pannyc HHEPUNH JETATEABHOIO annapata OTHOCHTEJAbHO OCH
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Cuna GokoBas

Cunia 6GoKkoBas

‘Cusia GOKOBan a3pOAHHAMHUYECKANR
‘Cuna 1060BOro COMPOTHBJAECHHS

Cuna HopMasbHast

Cusa HopMaJsbuas

‘CHaa HopManbHast aspoJHHAMHYECKAs
Cuaa naaHepa aspoagHHAMHYECKAH
‘Cuna noxbemHas

Cuaa noabeMHast

‘Cuia noabeMHas A3pOAHHAMHYECKAH
Cuaa nonepeunas

‘CHna nomepeyHas

Cuna nonepeunHas aspoAvHaAMHyecKas
Cuna npopoasnan

{CHaa TNpodoabHas

Cusa nponosbHad a3poaHHAMHUYECKAS
‘Cuna pe3yabTUpylOLiag

CHaa TaHreHuWaabHas

CHctema
Cucrema
‘CHcTema
‘CHcTeMa
Cncrema
Cuctema
Cucrema
Cucrema
‘CHcTeMa
CHctema
CucteMa
‘CHcTeMa
‘Cucrema
‘CKopocTh
CkopocThb
CKOPOCTh
CkopocTb
CKOpPOCTb
CkopocTth
CROPOCTD
‘Ckopocthb
‘Ckopocth
‘CKOpoOCTh
‘Ckopocth
CKopocTb
CKOpocTh
CkopocTh

KOOPXHHAT 3eMHas
KOOPAHHAT 3€MHas HOPMaJibHaA

KOOPAHHAT MHEPLHANbHAS

KOOPAHHAT HOPMAJbHAs

KOOPAHHAT MOJABHXHaA

KOOPAMHAT MOJBHXHAA 3eMHas

KOOPAHHAT MOJABHXHAS OPHEHTHPOBAHHASA

KOODAHHAT NMOAYCBA3AHHASA

KOOPAHHAT CBSI3aHHaf

KOOpPAHHAT, CBA3AHHASA C NPOCTPAHCTBEHHLIM YIJOM aTaKM
KOOPAHHAT CKOPOCTHASA ‘

KOOpPAHHAT CTAPTOBasA

KOOPAHHAT TPAEKTOPHAS

BeTpa
BO3LYUIHAS

3eMHasd

KpeHa

JeTATENBHOr0 annapara
JeTaTeabHOro annapara Bo3jAylIHas
JeTaTeNbHOr0 annapara yriaosas
JIETATEALHOr0 annaparta yraoras aGcoaoTHAA
nyresas

phHiCKAHHA

TaHramxa

yrJaoBas

yrjaoBas abcosioTHaRA

Crenenb NMPOAOABLHOM CTATHYECKOH YCTOMAYHMBOCTH MO TMEpPErpysxe
npu cBOGOAHOM pyJe BbLICOTHI

Crenens MPOAOABHONA CTATHYECKOH YCTOMYHBOCTH no Neperpyske
TnpH cBOOOAHOM pHYare ynpaBJeHUs

CreneHb NMPOXOABLHON CTATHYECKOH YCTOMYHBOCTH No meperpyske
npy PHKCHPOBAHHOM PyJe BLICOTHI

Crenenb NPOAONBHOH CTATHYECKOH YCTOMYMBOCTH mo neperpysxe
npu PUKCHPOBAHHOM pbIHATe YNpPaBJEHHS

Crenenb NpoAoJbHON CTATHYECKON YCTOHYMBOCTH MO CKOPOCTH mnPH
CBO0OJIHOM pysie BHICOTH
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Crenenp npoaoabHOH CTATHYECKOH YCTORYABOCTH HO CKOPOCTH NPH
(UKCHPOBAHHOM pyJie BBICOTH

Crenens npojoabHOH CTATHYECKOH VCTOHYHBOCTH MO CKOPOCTH
npH PHKCHPOBAHHOM pbluare ynpaejieHs

Tara

¥Yroa ataxku

Yroa atakd NpocTPaHCTBEHHBIH

Yroa Berpa

Yroa KpeHa

Yroa kKpeHa aspoaMHAMHUYECKHN

¥Yroa KpeHa cKOPOCTHOI

¥roa HaknoHAa TPaeKTOPHH

¥Yron OTKJOHEHHS OpPraHa ynpasBle€HHsS KpPEHOM

Yron oTKJOHEHHHl OPraHa ynpaBJiieHHS PbICKAHHEM

¥roa oTKi0HEHHs OpraHa yHnpaBJieHHs] TAHFAXOM

¥roa nyrn ‘

¥roa poicKaHns

¥Yroa prICKaHusi CKOPOCTHOM

¥roan cKOAbXKEHHA

¥Yroa raxraxa

¥Yroa TaHraxKa cKOpPOCTHOH

®oKyc

d®okyc no OTKJAOHEHHIO OpPraHa YNPAaBJEeHHs PLICKAHHEM

®oKyC N0 OTKJAOHEHHIO OPraHA YNPaBJIEHHSI TAHTAXKOM

PoKyc N0 yray aTaku

P oKyc no yray cKoJbXKeHHs

LleHTpoBKa HedTpanbHasi Mo mNeperpyske npu CBOOORHOM pyue
BBICOTHI

LlenTpoBka HefiTpajbHag MO neperpyske npu c¢BoGOIHOM phiyare
ynpaBaeHus

HlenTpoBKa HeHTpanbHaa Mo neperpyske npu GUKCHPOBAHHOM py-
Je BbICOTHI

IlleHTpOBKa HeUTpaJdbHAA MO neperpy3ke TnpH (PUKCHPOBAHHOM
pbluare ynpapJeHHs

HenTpoBxa HeiiTpaspHag nmo CKOPOCTH NPH CBOGOJHOM pPyae Bbi-
COTHI

IleHTpoBKa HeHTpadbHasas MO CKOPOCTH NpH, cBoGogHOM phluare
ynpapJaeHHst

LlenTpoBka HefiTpaabHasg nO CKOPOCTH NPR (HMKCHPOBAHHOM pyae
BLICOTBI

LleHTPOBKA HEHTPasbHAs N0 CKOPOoCcTH npd GHKCHPOBAHHOM pbl-
yare ynpapjeHHs

ddPpeKTHBHOCTE OPraHa ynpasieHUs KPEHOM

pdexTHBHOCTS OPraHa ynpasjeHUs pbICKAHHEM

b ¢eKTHBHOCTL OPrana ynpasJjeHHd TAHTAXKOM

I'9



OcHoBHbIE yrjbi, HCNOAB3YEeMBI€ B MCXAHHKE NOJETA

Yrasl, onpefenfioi(ie HaNpaBJeHHEe CKOPOCTH JIETATEAbHOTO annapara
B CBA3aHHOM CHCTEME KOOPAMHAT M B CHCTeMe KOOPJAMHAT, CBA3aHHOI ¢
OPOCTPAHCTBEHHBIM YIJOM aTaKM

IA0CKOCME CuMMempuy Xy
(neckoc:

¥Yrasl MEXAY OCAMM CBSI3AHHOM CHCTe-
Mbl KOOPAHHAT H HOPMAJBHOH CHCTC-
Mbl KOOPAHHAT

Bepmu K&/
LR i

fopusesmansnas Jz g ;
- NAOCKOCTY

Yepr. 2

¥rant Mexay OCRMH CKOPOCTHOI!
CHCTEMbl KOOPAMHAT ¥ HOPMANbHOM:
CHCTEMBbI KOOPAMHAT

Bepmuwane

NACCHKAC TS Zg

UYepr. 3
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Yepr. 6

HalnpaBiaeHHe BeTpPa

Bepmurans

Bu lopuaormanswas
;[ [TAGCKOCHTE




G PE AL IV

MATPHMLLbI NPEOBPA30OBAHMSA BEJIMYUMH M3 ORHON CHUCTEMBI
KOOPAUHAT B APYIVIO

1. Npeo6pasosanne Beanumn W GopmMupoBamme MmaTpun npeodpa3zoBanug

Ilepesox BeAWYHH M3 OJHOH CHCTEMEl KOODAHHAT B APYIYIO MOMKET BbIIOJIHATH-
€ C NMOMOIILI0 MaTPHUbl IpeoGpa3oBaHud.

B 3agHCHMOCTH OT BHIA NepecYMTHIBAEMEIX BEJHYHH Pa3JHYaloT:

npeo6pa3oBaHHsl COCTABJAIIIHX BEKTOPa H COOTBeTCTBYIOLIHNX MM Ko3dduum-
eHTOB; ‘

npeo6pas0BaHNs MOMEHTOB HHEDUMH H HEHTPOOexkHBIX MOMEHTOB HHEpUHH (coc-
TaBJISIOUIHX TeH30pa HHEDLHH);

npeobpa3oBadisa NIPOH3BOXHBIX

H NPHMEHSAIOT COOTBETCTBYIOUIHE HM MATPHIUB Npeo6GpasoBaHuii.

1.I.ITpeo6pasoBaHHAd COCTAaBJSAIMNHX BeKTOpPa H COOT-
BETCTBYIOIMHX HM KO3DPHHUHEeHTOR

[Ipeo6pasoBanusa COCTABJSIOIINX BEKTOpa B CHCTeMe KoopamHar A B cooTBer-
CTRYIOllHe BEJHYHHBL B CHCTEME& Koopiunat B ¥ of6paTHO — Ans TPAMOYTOJBHHIX
CHCTEM KOOPAWHAT OCYILECTBJSIIOTCH ¢ NOMOILUBIO COOTHOLICHHIA:

Xp=a1X,+a1,Y g +a33Z 5, Xg=a,Xpay,Y g4a575,
Yp=09X g+a9Y g+ay3Z 5, Y j=012X g +95Y g 42375 »
Zg=ag, X g +a3Y gtasZy, Z, =“13X13_ +aa3Y g +a3325.

B MarpuuHOil dopMe 3alHCH COOTHOLICHHS HMEIOT BHL:

Xp Xg Xa
Pp=|Yp [=Mpa Pa=Mpal Y 4 \u Py=|Y, |=Mpy Pp=
Zp \z, Z,
Xp ‘Qyy Gy Q43

=Mz, Yg , Tae Mp,=| 21 Gz Q23
‘ZB 3y 3 33

a ee TpPaHCIIOHHpPOBaHHast MATPHLA
. gy agy a3
BA=| M12 U2z A3z |=Myp.
Q13 Gy A3

Ecin My, Mpe. Mpp  — matpuus npeoGpasoBaius CHCTEMBI KOOPAHHAT

ABC,CB Bu Bs D cooTBeTCTBEHHO, TO MaTpPHLA NpeoGpa3oBaHus CHCTEMBE KOOp-
nuHat A B cucTeMy xoopaunat D omnpenensieTcs NPOH3BEACHUEM MATPHILL TPeTHEro,
BTOPOTO H NepBOro npeobpasoBaHHA

Mpa=Mpp-Mpe-Mp,.
Onementet a;; (i=1, 2, 3; j=1, 2, 3) marpuuel npeobpasoBanus M psH ee Tpau-

CHOHHPOBAHHOH MaTphubl M’ , Ha3HBAIOTCA HANPAB/SIOLWHMH KOCHHYCAMH.

- O npezcTaBasioT co060i (YHKUHH YFJIOB NMOBOPOTA, ¢ IIOMOLEBIO KOTOPHIX CHC-
TeMa KOOPAHHAT A NepeBOAMTCH B CHCTeMy KoopaMuaT D. B npuMensieMblx 3/ech



CHCTEMBI KOOPIAHHAT, JHOO BOKPYr JIHHHH Y3JI0B (0OC€H CHCTEM B ITOJOMKCHHAX, 3dHH-
MaeMbBIX HMH Iepej OdYepenHBIMH NOBOpoTaMH). Kaxanlfi mocsefoBaTebHHH MTOBO-
POT B NOJOKHTEJbHOM HAIpPaBJeHHH MPeACTaBJAeTCH MAaTPHUEH, B KOTOPOH 3JIeMeHT
Ha TJIaBHOH AMATOHAJH, COOTBETCTBYIOILMH OCH BpallleHHs, paBeH eJHHHIE, a ApYrue
3JeMEeHTH COOTBETCTBYIOINEH €My CTPOKH H cToabla paBHbl HyJo. JIBa npyrux sJe-
MeHTa Ha INVIaBHOH JMAaroHaJu paBHEL KOCHHYCY yraa HoBopoTa. B nepsoil crepymouien
3a eQMHHIEH CTPOKE OCTaBLUHiCA 3JIEMEHT paBeH CHHYCY, a BO BTOPOH — MHHYC
CHUHYCY VIJla IOBOPOTA. '

HanpiMep, nepexon OT HOPMAJbHOH K CBA3AHHOK CHCTeMC KOODJAHHAT OCYLIECT-
BUM TpeMs NOC/JIeAOBATEeNLHEIMH IOBOPOTAMH— HA YroJ DBICKAHHA Y BOKPYr OCH
YOg, yroa ranraxa U Boxpyr sunuu y3nos OZ u yron KpeHa Y BOKPYI MPOLOJb-
Hoil ocu OX. Marpuua COQTBeTCTBYIOLLero npeofpa3oBaHiusl ONpefessieTcsi NpoH3Be-
JIeHHeM MAaTpHL.

1 0 0 cos ¥ sin ¥ 0\ /cosp 0 —sinyp
Mpa=|0 cosy siny | —sin® cos9 0 0 1 0 )
0 —siny cosy 0 0 1/\sinp O cosy

B pane ciydaeB nepexoX OT OAHOH CHCTeMH KOOPJAHHAT K JAPYrOoH OCYLIECTBIIA-
€TCsA C IOMOIIBI0 OJHONO WIH ABYX SJE€MEHTApHHEIX npeobpasoBaHuii.

B raGnuue npuBejeHH HaNPaBASOUIHE KOCHHYCH nnas Hau0oJjee 4acTo HCIOJb-
3yemMblX npeoGpa3oBaHHN COCTABJSIOIWMX BEKTOPOB.

KostdunueHTs cHaI npeobpa3yioTcs ¢ NOMOUIBIO TaGJHML HANPABAAKIIHEX KOCHHY-
.COB TaK e, KaK COCTaBJAIIIHE CHJI H MOMEHTOB, Hanpumep,

Cx,, =(c08 @ cos f)c .+ (—sin acos B)ey+ (sin B)e,;
Xg=(cos e cos P)X + (—sinax cos B)Y4-(sin B)Z;
My, = (cos & cos ) Mx+-(—sin e cos B) My 4 (sin B)M..

[Ipn npeoGpasosanun KO3(DGULHEHTOB MOMEHTOB YUYHTBIBaeTCA pasjHuHe  Xa-
PakTepHHIX JJHH, HCIOJb3YeMBIX IJS NPHBeAeHHA K Ge3pa3MepHOMY BHIY COCTaB-
JIAIOIHX MOMEHTOB B NIPOAOJBHOM H GOKOBOM [BHIKEHHSX, HAMPHMED,

M

__"Xa

b
My, = A
gS!

=(cos a cos f§) my+ (—sin o cos B)ymy + (sin B)sz'

12. Ilpeo6pa3oBaH¥e MOMEHTOB HHEeDIHH H uUeHTpoOex-
HBELX MOME@HTOB HWHEDUMHH

MomeHTH HHepuWH H UeHTpoOeXHble MOMEHTH HHepUHH O0pasyioT TeH30p HHep-
IHH, KOTODHIE NMPeNCTaB/SACTCS OTHOCHTEJBHO CHCTEMBl KOOPAMHAT A CHMMETPHUYHOH
MaTpuuei

]x '_‘[xy““[xz
\H[xz —Iyz IZ

Tenzop uHepuum B cHcTeMe KOOpAHHAT A npeobGpasyerTcst B TEH3OP HHEPHHH B
THCTEME KOOpAHKAT B coOoTHOIIeHHeM

Ip=Mpy 2 Mpy-

‘Hanpumep, TeHsop uHepuuy seTaTenbHOr0 anmapaTa OTHOCHTENbHO CBS3AHHON CHC-
‘TeMbl KOOpAHHAT (mockocTs OXY cosmamaer ¢ ero miockocTsio cumMeTpiu [, = 0

u I yz= 0}, onpesensercs OTHOCHTEJBHO MNOJYCBA3AHHOH CHCTEMEL KoOpAHHAT mnpe-
«06pasoBaHHEM

Ie, —I, ye 0 ‘cos e —sina 0 I, —1Is 0O cosa sina 0
1,= ——Ixe Y, IYe 0 |=|sine cosa 0 ~Iyy Iy 0} —sinacosa0 |,
0 0 1, 0 0 1 0O 0 I, e 0 1

e

’
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Cpa3aHgad CHCTEMAa KOOPIMHAT

oy 0z
Fd
0X, cos P cos ? siny siny — sin P cos p4-
= —cosysind cosy —+cos ¢ sin ¢ siny
E .
% ) @ sin @ "cos B cosy —cos & siny !
=}
L | 0Z, —siny cos & cos P sin y- cos P cos 7—
: +sinysin & cos y ~—sin 4y sin G sin y
=]
s | 0X, cosacos f —sin o cos § sin
B .
o.
g* 0Y , simo cps o 0
O ) *
0z, —cos o sin B sin a sin f cos P
= .
s | 0X, cos ¢ —sin o 0
= | |
m
=
3 oy, sina COS o 0
>3 -—
=
Q
= 1| o0z, 0 0o . 1
1l\ | CkopocTHasi cHCTeMa KOOPJHHAT
e ——
‘ OXa OYQ OZa
0Xg cos Py cos b, [—cosy, sinﬁa cosyg +| . cos P, sin Oy sinyg+
b +sin P, siny, +sin Y, cos vy,
2
= :
Z 0Y, sin ¥ cos ¥4 cos Y, —cos U, siny,
=
0Z, —sin Y, cos 3, sin P, sin @, cos Yo+ | —sing, sin O, siny,+
) “4cos P, siny, ~+¢0s P, cO8 1,
=
E 0X, cos P ‘ 0 —sin p
!
[32]
a | 0¥, 0 1 0
=
=
= | 0z, sin B 0 “cos f§




- 0X, : | oY, | 0z,
cos @ cos & cos Pp— cos o sin G— —c0s d cos ¥ sinPp—
. | 0Xe | —sina(sinysin{— |—sinacos®cosy | —sin a(cos P siny+
—sin % cos § cqs 7) ' " sin @ sin cos y)
= : .
2 ,
& sin & cos ¥ cos P4 sin o sin 04 -sin o sin P cos U+
§ OY,. | +cos o (sinp siny— 4+cosacos U cosy| —cosea(cosPsinp4
%’ | —sin % cospcosy) | +sin G sin P cosy)
= - ' . -
oz, sin ¥ cos P sin y+ —cos U siny cOS P COSYP—
+sinfpcosy | —sin & sin Y sin y
BHIIOJIHEHHE KOTOPOro 1aeT :
* I, =Ix cos?atlysindatl,, sin 2a; :
Iye_ =1 sin?a -1, cos?a—Iyy sin 2a.
]ze =Iz;
sin 2ot
Ixe‘ye =(]y—]x) 5 "]xy cos 2c.

13. IIpeo6pasopanne np'onsso,aﬂblx

1.3.1. Ilepexos 0T NPOH3BOAHEIX B OJHOIH CHCTEMe KOOPAHHAT K NpPOH3BOIHEIM
B 1PYro# CHCTeMe KOODJAHHAT OCYIIECTBJAAETCS TPEMs pPAa3JHUHBIMH BHAAMHE Ipeob-
Pa3oBaHIlif, IPHMEHSEMBIMH B TPEX COOTBETCTBYIOMIHX QIydasix:

BeNHIHHE], OT KOTOPBIX OepyTcd MPOH3BOAHHE, NpeoGpasyiorcs, a IO KOTODHM
fepyrcs IpOH3BOMAHLIC, He NMpeoBpasyiorcs;

BEJIIYHHBL, OT KOTOPBIX H 1D KOTOPHIM GepyTcsl MPOH3BOAHBE, NpecOpasyloTcs;

BEJHYHHE, OT KOTOPHIX OepyTcs NpPOM3BOJAHBIE, He HPeolpasyioTcs, a no KOTO-
peM GepyTcst IPOH3BOJAHEBIE, TIPE0OPAasyIOTCH.

1.3.2. Ilepomy dayuao (1.3.1) cooTmercTByeT npeoGpazoBanie

0 [~ Jd /—> oM -
s\ B [ hosge{ P+ 522( P

a ecan M p, He 3aBHCHT OT BeJRUHHEL, IO KOTOPOH Gepercs nponaaonﬂaﬂ TO ¢Q0T=
BETCTEEHHO GoJiee mpocToe nmpeobpa3oBanye

az ( PB)zMBAOi(T’A) :

Hanpiwep, NPOU3BOAHEE IO YIJY aTakH OT COOTBETCTBYIOIHHX CHa B HOﬂyCBHSEHHOH'
CHCTEME KOOpRHHAT HOPH nepexclie K CBfI3AHHOI1 cHcTeMe KOOpJHHAaT, OHPEI{EJIHIOTCH
110 BLIpaXCHHIO

X% cosa sing O X2 —sina  cosa 0 X,
y® |=| —sina cosa 0 Y'j +| —cosa ~—sina 0 Y, ;
7 0 0 1 zog | 0 0 0 Z,

s



X% =cos a(XF+Y,)+sina(YI—X,);
Y%® =cos a(Y¥—X,)— sin a(XJ4Y,);
| 7% =z2% . -

‘Bosee npocTuM npeobpasoBaHHeM OYIAYT ONpeReaATbCH, HANPHMED, COOTBETCT-
ByIOILHE TNPOH3BOIHbIE B CBfI3aHHOH CHCTEMe KOOpPIAMHAT IO 3aZaHHBIM B MOJYCBf-
3aHHON CHCTeMeé KOOpPAHHAT HNPOH3BOAHBIM MO YIVIy OTKJIOHEHHS opraHoa ynpasae- |
HEs (MJH YIJIY CKOJIbIKEHHA) OT COCTABJSAIOUIHX MOMEHTa

MG(B =CO0Ss a Mﬁ(ﬁ)-{—sin G'.MG B,

‘ Mz(ﬁ): cos aMS(B) sin « M‘S‘B)
e e

8(B) — 210(B)
Mz “Mze :
Tlo cooTHOWEHNAM, aHAJOTHYHEIM NpHBeJeHHHIM B 0. 1.3.2, OYAyT ounpeiensiThCs H .
KO3 GHLUHEeHTH COOTBETCTBYIOIHUX IPOHU3IBOIHLIX.
1.3.3. Bropomy cayuaio {1.3.1) cooTBercTByeT npeoépasoBaHHe

Dg=Mp,D Mp,.
Man}iuaWIH DB H DA B 3TOM COQOTHOIIEHHHU CHCTeW[aTHBHpOBaiHbI HPOHBBOILHBIE

B COOTBETCTBYKINHX CHCTEMaX KOOPAHHAT OT TPeX COCTaBJAfAIOUIMX BEKTOpa,Hno TpeM
COCTaBJISIIOMUM JPYIOro BEKTOpAa, IPHUYEM 3IEMEHTH KaXKJOH CTPOKH 3THX MaTpul
NPeACTABJSAIOT COCTABJAAIMIIEC BEKTOPa, OT KOTOPOro 6epETCH, a 3JeMEHThl KaKJI0oro
cronluia — 0o KOTOpOMY DOepeTcss IPOH3BOAHAS.

HaanMep, IPOH3BOJHLEIE OT COCTABJSIOLINX MOMEHTOB MO COCTABJAAOIIHM yr-
JOBOH CKOpPOCTH, 3aJaHHHE B nonyCBﬂsaHnoH CHCTEME KOOPIAHHAT, npeobpasyrorcs
B COOTBETCTBYIOLLHE BEIHYHHH B CBA3AHHOH CHCTEMe KOODIAHAT IO BLIPAXKEHHIO

wy w wz i w w w —g]
M2 ML MY cose sinat O\ /Mg “x, M®y, M“z, coso.—sing 0
_ . 4 e e
MY MY pmez || —sinocosa0 M M 9%, M ©®ye Mz, sing cosa 0 b
Y y Y 1 ye € ye
MY MY My? 0 0 T /\ M, M%, M®, o 0 .1
. ' C %o Ze ‘e -
OTKyaa ’
MY =M :xg cos2at (M ‘;yé +M “x, }sin 2 cos a+M “y, sinZa
e e Ye Ve :
MY =My, cos? a4+ (M®y, —M®x, )sin a cos &« —M “x, sin?e
1 ) xe 'ye xe y
) e
M}, =M ;’ze cos a+ M “x, sin &
: e Ye _
MP* =M “z, cos2a+ (M“y, —M “x, )sin &t cos a— M ©y, sine
y y y - X x
e [ e e
M;’y =M ®y, cos2a—(M :-Ve +M®%x, }sinacos a+ M °;xe sin%a
yg _ e ye e
M2% =M%z, cos a— M “z, sina
Y y X ‘
e e \
wx ™ ' @ . )
’ M,"=M ¥ €OS o+ sze sin a
e e

MY =My, cosa— M®x, sina.
ze ze

e



“e

1.3.4. Tperbemy cayuaro (1.3/}) coorBeTcTBYeT npeobpasosanie

040X \ - 0A/0X ,
04/0Y i |=Mp| 04/0Y ¢
0AJOZ IA[OZ,,

1.4. CooTHOIICHHA MeXAY, YIVIAaMH AaTaKH, CKOJbKeHHS, OPOCTPAHCTBEHHBIM YT~
JIOM aTakH H a’poIWHAMHYECKHM YIJIOM KDEHa HMeEIOT BHI:

cos ap=cosa cos B (O<anm)

. sinf - sin a cos P <'
SN = , COS @p= T
P Y/ Sintacosip1 sin®p e merr iU )
sin P=sin etysin @y — 5 <b< 5
. sifno p cos oAy - cOoSs oy
Sing=— , COsa= (___3-5 Lo )

V 1—sin%a; sinZqy, 'V 1—sin%a, sinqq

1.5. CooTHOlueHHA MeXay yriaMu Dijepa H YIJOBBIMH CKOPOCTAMH B CBA3aHHOH
CHCTEME KOOPIHHAT MMEIOT BHX! '

o g= y+psin &
my:{&siny-i- ¢cos y cos ¥
: mz;—f}cos y—q}sin 1 cos ¥
B Y=oty ¥ (0 s5in y—w,cos y)
. B:mysi-n v+w,cosy

1

Pp=(oy oSy — 05N 7)~oF

[Ipepensl H3MEHEHHS YIVIOB:
—n <P
. 2 T
— 2T
—aA<YPLR
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Cnpasounoe

CdomeTcTBue 06o3Hauenni oceit KOOPAHHAT H GYXBEeHHBIX oﬁosnaqeuuﬁ_
BEJHYHH, YCTAHOBACHHHX B JaHHOM cranpapre u MC UCO 115141V

OGo3naueHne
Homep Tepmun . : .
TePMHHA ~ no r'ocT no MC HUCO 1151,
20058—80 - 1. 1=V
3 3emHas cHCTeMa KoopauuaT,| OgX, X
: ocH 0sYo —Zy -
YA Yo
4 Ho;pwma.anha séMHas cucreMa | OgXg Xo(Xg)
| kKoopaunar, ocu O, ¢ ~Z(—Zg)
OZg Yo(Yy)
8 3emnas monBHKHas cucreMma | OX, X,
- KOOPLHHAT, OCH oY, —2Zs
07, Y,
9 HopmasnbHas cHCTeMa KOOPHH- OX ¢ Xo(Xg)
HaT, OCH 0Y, —Zo(—Zg)
. 0z VoY g)
11 TIpogoapnas och 0X X
12 Hopmasbhas ocb 4 —Z
18 ITonepeunas ock 0z Y
17 ~ Ckopocrdaa ocp O0Xa Xa
18 Och MOXBEMHOH CHAEL 0Y, —Z,
19 BokoBast ocb 0Z, Y,
21 Vron ataxu o o
22 YTOA CKOJMbXEeHHS p B
25 Yroa puickanus P —p N
26 Yron Tamraxa ? e
27 ¥Yroa kpexa | Y o
28 CKOpPOCTHOH YTOJ pHCKaHHS VYo -
29 CKOPOCTHOM Yroa TaHraxka B, Ya
30 CROpOCTHOM yroJ KpeHa Ya Ug
31 Yroq nytu v —y
32 YToJ HaKJIOHA TPaeKTOPHH 8 v
a3 Yrox Berpa ¥y Y
34 Haxson Betpa O Yw




QO6o3HayeHUe

) paaBJIEHHSI

Homep TepmuH - - ‘
" TepMHHA no F'OCT no MC HMCO 1151,
- 20068—80 11—V
. s .
35 CKOpOCTb JIETATEIBHOrO am- vV ‘ 1’4
napara
36 BosaymHast ckopocte Jera-| V v
TeJIBHOTO anmnapara o <
. , e -> ’ :
37 - 3eMHad CKOPOCTh : Vi Vi
CocraBafmolne 3eMHO#i ckopoc-| Vi, e
TH MO OCAM cBfisauuoi cucremsl | Viy —Wy
KOODIHHAT Vkz Vg
L . — .
38 [lyreBas cKOpOCTh Vo ’
- . ' ’+ / , -4
39 CropocTh BeTpa |} 4 Ve
40 AGcosomHas YrJDBas CKOPOCTb |- Q — _
JetdareJbHOrO annapara _ . ’
41 Yraopast CKOPOCTb JIeTaTellb- | ‘@ Q
HOro ammapara ‘
42 CKOpOCTs KpeHa oy p.
43 CKOpOCTb DHICKAHHS oy —r
44 Ckopocrh TaHraxa ®, q
45 ‘Macca JeraTelbpHOTO anmapa- | op m
Ta ‘ ' ‘ ' [
46 MoMeHT HHEpUMH JeTaTeabHo- | [ T I(A)
: TO anmgapara OTHOCHTEJIBLHO OCH ] 1(C)
- e y
i ‘ IZ/ y(B)
47 LlenTpoGeKHBL MOMEHT HHED-| [ T Iyo(E)
UK JEeTATelbHOrO anmapara Iyz _[yz(]_))
Iax Ixy(F)
48 Pazsyc HHePUHH JeTaTeqbHoro | p re
annapata OTHOCHT&IBHO OCH ry r,
, rz ry
49 Yroa OTKIOHEHHMS opraHa ym-| __ 8 (M)
PaBJIeHHA TaHFaXKOM o
¥YroJ1 OTK/IOHEHHS py.nﬂ BbICO- ¥ -
ThL .
50 Vron OTKJOHeHHs OpraHa ym-| — 3;(5)
PaBJIEHHS KpPeHOM .
Vrosl OTKJIOHEHHS 3/€pOHOB 85 — ‘
. \
51 Vron orkgoneHus oprasa yo-| — —08,(=8)
paBJieHHsl PHICKaHHEM
Yroa oTxaoHemus pyna Ham- [ Oy . —



.OGo3aHa4deHHe

Howme TepmuH .
'repm?ua pat ‘mo TOCT ne MC MCO 1151, .
' 20058—80Q 4. 1—
‘ : - - —_—
52 Pe3yabTUPYIONIAs CHA R R
53 'Tﬁr\a ‘ P F
54 AspoanHaMuyecKas cuia Maa-|. R 4 R
‘ Hepa ‘ ' .
55 IIpoaonsHas cuia’ Ry " X
56 HopwmanpHas cuiaa . Ry —Z (
57 Tonepeunas cuia R, Y \
58 TaHresiuafbuas CHaAa Ry, Xa
59 IMogbeMuas cuna. Ry, —Zg
60 Boxopasi cuia R:, Yo
‘ A
61 . AspoxuHaMudecKas OPOLOVb- X . —X
Has CHUIa - '
. . - _—ZA
62 AspoiuHaMHuecKas HOpManb- Y
Had CHIA - '
63 Aspoguuamuueckas momeped- | Z
Had CcuIa : .
64 Cusia  no6oBOro CONMPOTHBIIE- a a
) HHS | ‘ ' A
65 A3pojHHAMHYEOKAS  TOXbEM- Y, —Zy '
Has cHJa
66 Aspoamnavuueckas  Goxosas | Za a.
cula ,
‘ —>
70 'Pe3yabTHPYIOULKH MOMEHT Mp —
—
71 MOMEHT THTH | Mp —_
72 A3pPOJHHAMUYEOKHH MOMEHT M —
73 MoMeHT KpeHa : MRx L
74 MoMeHT pHICKaHHsL ‘ 'MR}, —N
75 MoMeHT TaHraxa Mp M
. | YR,
.76 Aspogunamudeckuii  MoMmeHT | My LA
: -KpéHar : _ _
77 A3poamHaMAUecKHH MOMEHT M, —NA ,
PHICKAHHHA ’ _




O6osHauenne ’
Homep TepmuH , '
TepMHHA no TOCT no MC HMCO 1151,
' : 20058—80 . y, [—V
) «
78 » AspoanHamMyugecKHi MoMeHiT | M, MA
' TaHraxa
— —
79 Tleperpyaka n n
80 -TIpononbrasi neperpyska ny n,
81 Hopmanbhas neperpyaxa ny ~—n,
82 ITomepeunas meperpyska n, ny
83 TanrenunanbHas neperpyaka N, Ny,
84 HopManenas ckopoctaasa me- | My, =Nz,
perpyska '
85 Bokosas meperpyska f?za ny,
- 86 Koaddunnenr aspoannamuuec- | €x — Cf
KOH NPOJOJIBHON CHJIBI
87 Koadduuuent aspoaugaMuuec- [ Cy —c4
' KOil HODMAJNBHO® CHJIBI
88 Kosdduuuent aspoannamugec- | Cz cA b
. KOii NOMNepeuHoil CHJILI Y
89 Kosdpouuuenr no6osoro con- | Cx, —c?
pOTHBIEHUA a .
90 Kos(dpuuuent aspoxunamuuec- [ Cy, —cA
KOH HOABeMHONR CHJBI a
.91 Koadunnent aspomunamuyec- | €z, cA
KOH GOKOBOH CHJIBI Ya
95 Koabdunuenr rarn ’p —
96 " Kosdduuuenr aspomunamudec- | Cf
KOrO MOMEHTa KpeHa
" 97 Kosddnunent asponunamuuec- [ My —-Cﬁ
KOTO MOMEHTa PHICKAHHS .
98 Kosddunuenr aspomunamuuec- [ 1, cA
KO0 MOMEHTA TaHTaXa
111 CreneHb NpONOJNBHOH cTaTH-| Op —
YeCKOH YCTOHUMBOGTH O Iiepe-
rpy3ke npu (HKCHPOBAHHOM pYJle
BHICOTH
112 Crenenb TNPOAOABHOH cTaTH- | Onc —
JeCKOH YCTOHYMBOCTH IO Iepe-
rPy3Ke NpH CBOGOJHOM DyJe BH-
COTHI :




HoMmep
TepMHIia

Tepmun

O6o3nauenpe

no TOCT
‘2005880

no MC MCO 1151,
qy, =V

113

114

119
120

121

122

123

124

Crenerb HpOAOABHON CTATH-
YECKOM YCTOHYHBOCTH IO CKopoc-
TH NpH (QUKCHPOBAHHOM pyJie
BHICOTH

Crenedb NPORONBHOR cTaTH-

YeCKOH YCTOMUMBOCTH IO CKOPOC-

ThHI

Db dekTHBROCT Oprana  ym-
DaBJIEHUS TAHTaXKoM
D¢ HEKTHBHOCTL PYAsi BHICOTH

d¢dexTHRBHOCTL OpraHa  ym-
PaBJeHH KpeHOM
OPDEKTHBHOCTL 3/1ePOHOB

SpderTuBrOCTE Opraa  ym-
PaBJeHHs PHICKAHHEM
dbdexTHBROCTL pyYAS  Hamn-
paBJecHHSA

Koadbdunuent sddekrusnocty |

OpraHa ynpasJieHU$ TaQHTAXOM
Koshduuuent sdpdexrnsrocra
PVJaS BHICOTH

Kosdppunnent sddexrupsnoctu

Oprasa ynpaBJeHHs] KPeHOM

Kosthpuunent sdperrusnocts

3J1ePOHOB

Koadduunent addexTnHOCTH
OpraHa ynpaBJeHHs! DHICKAHHEM -

Koaduuenr asppertrurnocts
Pyss HanpasiieHHd

TH 1OpH cBOGOAHOM pyJie BBICO-

oy

GVC
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