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FrOCYLAPCTBEHHGBIN CTAHOAPT COoOll3 A ccpP

OUHAMUKA NIETATE/IbHBIX AMMAPATOB FTOCT
B ATMOC®EPE 20058-80
TepMuHbI, onpeAeneHns n 0603HauYeHns
B3ameH
Aircraft dynamics in atmosphere FOCT 20050— 74,
Terms, definitions and symbols Kpome nn 4567

MoctaHoBnennem [ocygapcTBeHHoro komuteta CCCP no crtaHgaptam oT 30 wuons

1930 r. N? 3913 cpok BecAeHUA yCTaHOB/IEH
c 01.07. 1981 r.

HacToswwmiA cTaHAapT pacrnpoCTpaHseTcs Ha neTaTeNbHble anna-
patbl TXKeNee BO34yxa, B OCHOBHOM CamOJIETbI.

CraHgapT ycTaHaB/VBAeT MPUYMEHSEMble » HayKe W TeXHVKe Tep-
MUHbI, onpejeneHns, 0603HaYeHNs oceli KoopauHaT U ByKBeHHbIe 060-
3HaYeHVs BENIMYMH, OTHOCALLMECH K AWMHAMUKe fneTaTe/lbHbIX annapa-
TOB M aTMocgepe 3eman H ApYrux nnaHer.

CraHgapT cnefyeTt NpUMeHATb coBMecTHO ¢ TOCT 22833—77 ;
FOCT 22231—78.

TepMUHbI, YCTaHOB/IEHHbIE HACTOSLLWM CTaHApPTOM, 06f3aTe/bHbI
ONA NPYMEHeHUs B [OKYMEHTaLMW BCEX BMAOB, Hay4HO-TEXHUYECKON,
YUeBHOI 1 CpaBOYHOR NUTepaType.

[na Kaxgoro noHATUS YCTaHOBMIEH OfHW CTaHAAPTU30BaHHLIA Tep-
MUH. TpYMeHeHWe TEePMUHOB-CUHOHUMOB  CTaHAapTU30BAHHOIO Tep-
MUWHa 3arnpeLuaeTcs.

[na oTAenbHbIX CTaHAaPTU30BaHHLIX TEPMUHOB B CTaHAapTe npu-
BeJeHbl B KayeCTBe CMpaBOYHbIX KpaTKuMe (OpMbl, KOTOPblE pa3peLuaeT-
CA NPUMEHATb, €C/IN UCK/IOYeHa BO3MOXHOCTb  UX Pa3/IMYHOrO TOJIKO-
BaHWA. YCTano3/feHHble OMnpefeneHns MOXHO, MpyU HeobXoAnMOCTH,
U3MEHATL M0 (hOPME M3NOXEHUS, HEe JONYCKaa HapyLLeHWs rpaHuLL no-
HATWIA.

Ecnn HeoGXoauMble U [OCTATOYHbIE MPU3HAKM MOHATUA COAepXKaT-
€ B OGYyKBa/JlbHOM 3HAYEHWN TepMUHa, OMpefeneHrne He MPUBEAEHO W.
COOTBETCTBEHHO, B rpate «OnpefdeneHne» NOCTaBNeH MNPOYEpK.

Lna oTaenbHbIX NOHATWIA CTaHAApTWU30BaHHbIE TEPMUHbI OTCYTCT-
BYIOT U, COOTBETCTBEHHO, B rpate «TepMuH» MOCTaBNeH MpOYepK.

W3paHne oduunansHoe Mepeneyatka BocnpelieHa

© WN3paTenbcTBO cTaHgapTos, 1981



CTp. 2 TOCT 200S8—80

B cTaHgapTe npvBedeH anaBWUTHbLIA YKasaTenn COAepXKalimxcs B
HeM TepMVHOB.

B cnpaBoyHOM npunoxkeHun 1 npuBefeHbl YEPTEXM OCHOBHbLIX Yr-
NIOB. WCMO/b3YeMbIX B [UHAMUKe NeTaTe/lbHbIX anmnapaToB B amocc%e-
pe. B CMPaBOYHOM MPUIOXEHUM 2 — MaTpuLbl NPeobpasoBaHis Beu-
UMH 13 OfIHOW CUCTEMbI KOOPAVHAT B [IPYTYIO, B CMPaBOYHOM MpWUIo-
XeHnM 3 — Tabnuua COOTBETCTBMS OOO3HAYEHWIA OCeA KOOpAWHAT W
OYKBEHHbIX 0003HAYEHWIA BEMNUMH, YCTAHOBAEHHbIX B AaHHOM CTaH-
fapte n MC MCO 1151. u. 1-V.

CTaHfapTu30BaHHbIe TEPMUHbI HabpaHbl  MOAYXMPHBLIM  LUPUGITOM,
NX KpaTkas popma — CBET/IbIM.
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Ctp. 36 TOCT MOSt-M
ANOABUTHBIV YKA3ATE/Ib TEPMVHOB

[nHamuka netaTenbHbIX annaparoB B atmocgepe
KoathhmLmeHT aspogyHamMmnyeckolt 60K0BOW Cuilbl
KO3aguLIMEHT a3pOANMHAMNYECKOTO MOMEHTa KpeHa
KOo3ghuLMEHT a3poMHaAMMYECKOTO MOMEHTA PbICKaHA
KoagoMLIMEHT a3pofMHAMMUYECKOTO MOMEHTa TaHraxa
KoaghmUMeHT a3poaHaMMYECKOV HOPMasTbHOM Cutbl
KO3(MUUMEHT a3pOAMHAMUYECKON MOABLEMHON CUbI
KO03(OMLIMEHT a9pOAMHAMNUECKON MOMEpeHHON Cifibl
Kos(mMLMEHT  a3pO/IIHAMMYECKON MPOAONbHOW  Curlbl
KoathpuLmeHT 60KOBOI CUIibl

KoadihvLeHT 1060BOr0 COMPOTUBEHMS

KoathuLIMeEHT MOMEHTa KpeHa

Koah(LmMeHT MOMEHTa PbICKaHUs

Koap1LIMEHT MOMeHTa TaHraxa

KoahgpmumeHT HOpManbHOM curbl

KOoaghhWLMeHT MOALEMHON, Ch/ibl

KOo3a(mULMEHT MOMepeyHoi Cunbl

Koa%comumem NPOJO/NLHOM Cusbl

KoapuuneHT Tarn

KoahtpHLmeH! 3thheKTUBHOCTU OpraHa ynpas/ieHUst KpeHOM
KoagpmumeHT 3hheKTMBHOE!M opraHa YnpasfieHns pbiCKaHem
KOoa(mMUMEHT 3(DPEKTUBHOCTU OpraHa Yrpas/ieHNs Tauraxom
Macca netarefibHOro annapara

MOMEHT a3poAVHaMNYECKUI

MoMeHT nHepLyn

MOMEHT MHEpPLMX NETaTebHOTO arnrnapara OTHOCWUTEIbHO Ocu
MOMEHT uMeprinm neTaTeNbHOTO annapara LeHTPOBeXHbIA
MOMEHT MHEpLWN LIEHTPOGEXHIN

MOMeHT KpeHa

MOMEHT KpeHa

MOMEHT KpeHa aspofvHamMuUyecKuii

MOMEHT pesy/bTUPYHOLLMIA

MOMEHT pbICKaHUs

MOMeHT pbICKaHA

MOMEHT ~ pbICKaHUS  a3POANHAMMNYECKMIA

MoOMeHT TaHraxa

MOMEHT TaHraxa

MOMEHT TaHraxKa aspofvHaM14eckuii

MOMeHT TArn

HaknoH BeTpa

Ocb 60k0Bas

Ocb HOpMasibHas

Ocb MOALEMHON CWJlbl

Ocb noriepeyHast

Ocb NpojonbHas

Ocb CcKopoCTHas

Neperpy3ka

Meperpy3ka 6okoBas

Meperpy3ka HopMasibHas

lMeperpy3ka HOpMa/bHas CKOPOCTHas

lMeperpy3ka nonepeyHas

lMeperpy3ka nNpopgosibHas

Meperpy3ka TaHreHupaabHas

Pafnyc” nHepLmmn

Pagnyc vHepumm netatenbHOro annapara OTHOCUTENBHO OCW

BEURISBORBG G9s©@_



rOCT 19051—SO Crp.

Cuna aspofuHammyeckas
Cwna 6oKoBas

Cwuna 6OKOBast

Cvina 60KOBas aspognHamMmyecKas

Cvna no60BOro conpoTUB/EHNS

Cwvna HopmasibHas

Cuna HopmasibHas

Cwia HopMasibHas aspofyHaMnyecKast

Cvna nnaHepa aspoguHaMuyeckas

Cuna nogbemHas

Cuna nofbemHas

Cwia nofibeMHast a3pouHaMuyeckas

Cuna noriepeyHas

Cuna nornepeyHas

Cwuna roriepeyHas aspoguHaMmnyeckasn

Cuna npogonsHas

Cuna npofonbHas

Cwna npofonbHas aspovHaMmyeckasn

Cuna pesynbTupytoLas

Cwvna TaHreHuuasbHas

CucteMa KOOpPAVHAT 3eMHas

CucTeMa KOOPAMHAT 3eMHas HoOpMasibHas

CvicTema KOOPAMHAT MHepLmasbHas

Cuctema koopgumal HopmasibHas

CucTema KoOpAWHAT MoAsuKHasA

CvicTeMa KOOPAMHAT MOLBMXKHAA 3eMHas

CvicTeMa KOOPAMHAT MOABWKHAA OpPUEHTMPOBAHHas

CucTema KOOpAWHAT MOMyCBsA3aHHas

CucTema KoopAmHaT CBs3aHHas

CvicTema KOOPAMHaT, CBA3aHHas C NPOCTPaHCTBEHHLIM YT/IOM aTaKui
CuncTemMa KOOpAMHAT CKOPOCTHasA

CvicTeMa KOOpAMHAT CTapTOBas

CucTemMa KOOpAMHAT TpacKTopHast

CKopoCTb

CkopocTb BeTpa

CKopoCTb BO34YyLLHAA

CKopocTb 3eMHast

CKopocTb KpeHa

CKopocCTb fIETaTe/IbHOro anmnapara

CKOopOCTb fIeTaTeNbHOTo anmnapara Bo3ayLUHas

CKopoCTb NleTare/ibHoro annapara yrnosas

CKopocTb /eTaTeNbHOro anrnapara yrnoBas abcontoTHas

CKOpOCTb MyTeBast

CKOpOCTb pbICKaHUA

CKOpOCTb TaHraxa

CKopocTb yr/nosas

CKOpOCTb YrrioBas abco/toTHad .

CrTeneHb_MPOAO/LHON CTaTUHECKOW YCTOMUMBOCTU MO Meperpyske
Mpy CBOGOAHOM PYrie. BbICOTbI . .

CTeneHb_MPOAO/LHON CTAaTUYECKOW YCTOMUMBOCTU MO Meperpyske
Mpu CBO6OAHOM pblvare Ynpas/eHus .

Creneilb NPOJO/LHOM CTATUYECKOM YCTOMYMBOCTU MO Meperpyske
npyi- PUKCMPOBAHHOM Pyrie BbICOTbI

CTeneHb MPOAONLHON CTATUYECKON YCTOWYMBOCTW MO Meperpyske
npn PUKCMPOBAHHOM pblyare ynpaseHNs

CreneHb NPOJONbHON CTaTUYECKON YCTOMYMBOCT MO CKOPOCTU Mpu
C1o6oaMOM pyfie BbICOTbI



C1p. 38 rOCT 20058-80

CreneHb MPOAO/LHON CTaTUYECKOI YCTOMYMBOCTY MO CKOPOCTW Mpnt

CBOGOAHOM pblvare YnpasieHus .

CreneHb NPOJO/bHOV CTATUYECKOI YCTORUMBOCTM MO CKOPOCTM Mput

(DMKCMPOBAHHOM pYI/ie BbICOTbI

CreneHb MPOAOMBHON  CTATUHECKOW  YCTOWUMBOCTM MO CKOPOCTW
np1 (HMKCUPOBAHHOM pblyare yrpasnens

Tara

Yron ataku .

Yron ataku NpoCTPaHCTBEHHbIN

Yron setpa

Yron KpeHa .

Yron KpeHa aspofyHamMnyeckuii

Yron KpeHa CKOpOCTHOVA

Yron Hak/oHa TpaekTopum

YTON OTK/IOVEHNS OpraHa YrpasneHus KPeHoMm

Yron OTKMOHEHUs opraHa ynpas/ieH!s pbiCKaHVeM

Yron oTKMOHEHUs opraHa Yrpas/eHVs TaHraxom

Yron nytn

Yion pbICKaHWs .

YTon pbICKaHWM CKOPOCTHOW

YT0/ CKOMbXEHNS

Yron TaHraxa

Yron TaHraxa CKOpOCTHOM

dokyc

POKyC MO OTK/IOHEHWMIO OpraHa YMpaBneHWs PbiCKaHWEM

POKYC M0 OTK/IOHEHMIO OpraHa YMpaB/ieHU TaHTaXKoM

PoKyC Mo yrny araku

DOKYyC M0 Yriy CXO/MbXEHHS

LleHTpoBKa HeliTpanbHas MO neperpyske npu CBOGOAHOM pyrie

BbICOTbI

LleHTpoBKa HeiiTpanbHas Mo neperpyske npy CBOGOAHOM pblvare
rpaBeHns
EHTPOBKa HeTpasbHas Mo neperpyske Mmpu (UKCUMPOBaHHOM py-

né BbICOTbI

LleHTpoBKa HelTpasibHast Mo neperpyske npu (OUKCYPOBaHHOM
blyare ynpas/eHns
EHTPOBKa HelTpanbHas Mo CKOpOCTU Mpw CBOGOAHOM pyfe Bbl-

COTbI

LleHTpoBKa HeiTpasbHas MO CKOPOCTW Mpy CBOBOAHOM pblvare
TpaBMeHns

KleHTpOBKa HeliTpasibHag Mo CKOPOCTW MpW (OMKCUPOBaHHOM pyrie

BbICOTbI

LleHTpoBKa HeiiTpasibHas Mo CKOPOCTU MpW (OMKCMPOBaHHOM pbl-

yare ynpas/ieHvs

SHEKTMBHOCTL OpraHa yrnpas/ieHNs KpeHoM

SMMEKTUBHOCTb OpraHa YnpaseHns pbickaHeM

SMMEKTUBHOCTL OpraHa Yrpas/ieHNst TaHraKoM

107
106
mHO
105
10»

120
121
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NPUNOXEHWE /
CnpasoyHoe

OCHOBHblE YIbl, UCNOMb3yEMbIE B MeXaHWKe MOMeTa

Yr/bl, ONpesenatoLLme HarpasneHne CKOPOCTU fleTaTe/lbHOro annapara
B CBsI3aHHOI cucTeMe KOOp/MHAT H B CUCTEME KOOpAMHaT, CBSi3aHHOIA C
MPOCTPAHCTBEHHLIM YI/IOM aTaku

MAGCHOCT b CHKHET PT 1?

Yept. 1
Yrnbl MeXay OCIMU CBS3aHHON cucTe- Y/l MEX[ly 0CAMU CKOPOCTHOA .
Mbl KOOPAUHAT H HOpMa/IbHOW cuCTe- CYCTEMbI KOOPAWHAT W HOPMasIbHOI™
Mbl KOOP/IMHAT CUCTEMbI KOOpAUHAT

Yepr. 2 Yept. 3
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TpaeKTOpHbIe YIbl Yrnbl, onpegenstoLLye
Harnpas/neHne BeTpa
8eprr/Hal>b BEpTVIKaﬂb
YepT. 4

Yrbl OTKNIOHEHUA OpraHoB Ynpas/ieHns

Yept. 6
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MPUNOXEHWUE 2
Cnpasoynoe

MATPVILIbl MPEOBPA30B/HUA BENYMH N3 OLHOW CUCTEMbI
KOOPOWVHAT B APYTYIO

1. MpeobpasoBaHne BeMUAM W (HOPMUPOBAHUE MATPUL, NPeo6pasoBaHms

MepeBod, BE/MYMH W3 OOHOWA CUCTEMbI KOOPAMHAT B [PYryl0 MOXET BbIMNOMHATL-
A C MNOMOLLBI0 MaTpfabl NpeobpasosaHis.

B 3aBMCMMOCTY OT BUfA MEpecUUTbIBAEMbIX BEMMUMH Pa3INyatoT:

npeobpas3oBaHNs COCTAB/AIOLMX BEKTOpa a COOTBETCTBYIOLMX WM  KO3thdmLy-
€HTOB;

npeobpa3oBaHNs MOMEHTOB WHEPLMM K LIEHTPOGEXHBIX MOMEHTOB MHepLymmn (coc-
TaBNAIOLLMX TEH30pa UHEpLMK);

npeobpasoBaHN s NPOU3BOAHBIX .

1 MPUMEHSIIOT COOTBETCTBYHOLLYE UM MATpULbl NPeobpa3oBaHuii.

11. NMpeo6bpasoBanWHsA COCTaBAAKWMX BeKTOpa H COOT-
BETCTBYHWMUX UM KO3I(PHULMEHTOB

Mpeobpa3oBaHMa COCTAaBNAIOLLMX BEKTOpa B CHUCTEME KOOpAWHAT A B COOTBET-
CTBYIOLLME BE/MMYMHBI B CUCTEME KOOpAVHAT B 1 06paTHO — [inA  MPAMOYTO/bHbIX
CMCTEM KOOPAMHAT OCYLLECTBAKOTCA C MOMOLLISHO COOTHOLLIEHWIA:

A B =BUAL+BOM"BNIIA» * 4 =ttH*fl4-<a|V',8+aai2” ,
Vg =e3iM4+a**M+a®N-ie Y 1~aunxs +eitYs \-akl2s e
%B I'ti»1lin +*133" a4-iia}2/,. ZA ~a 13Xs +NB Y[ + a*3a%s-

B marpuyHoii hopMe 3anmcy COOTHOLLEHUS VIMEOT BUE;

(XB\ /8|, B, B, \

“A*L Yn ) rge *BAY {0*1°xr ) .
\"B ) \' B« 45 B3a |

a ee TPaHCMOHMPOBAHHas MaTpuLia

Ecom AICA. Msc. MDB — marpuupl npeobpa3oBaHnsl CUCTEMbI  KOOpAUHAT
A aC,CbvB kB nD COOTBETCTBEHHO, TO MaTpuLia NpeobpasoBaHNs CUCTEMbI KOOP-
[VHAT A B CUCTeMy KOOPAWHAT D OMpeaensieTcs Npou3BeeHHOM MaTpul, TPETbero™
BTOPOr0 M MepBOro MnpeoopasoBaHui

MOA“ MDBMBCEMcCA *
Anementbl atj ((=1,2,3; /=1, 2,3) marpuupbl NnpeobpasosaHuns M ofln ee TpaH-

CﬂOHVIpOBaHHOI7I MaTpuubl M 0 1 Ha3bIBAIOTCA HaNPasBNAOLLWMN - KOCUHYCaM».

OHW NpeLCTaBNstoT COBOM (yHKLMM YITI0B MOBOPOTA, C MOMOLLBKO KOTOPbIX CUC-
Tema KOOpAWHAT .4 MepeBOAWUTCS B CUCTEMY KOOpAWHAT D. B MpuMeHsieMbiX 3fech
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npeo6pa3oBaHnaX nocnegosaTeanue MOBOPOTbI OCYLLECTBAAIOTCA B0 BOKPYr OCceit
CUCTEMbI KOOPAMHAT, MO0 BOKPYF /IMHWIA y3M10B (OCel CCTEM B MOMIOXKEHWAX, 3aHU-
MaeMbIX MMW Mepef ouepedHbIMM MoBopoTamm). Kaxgblii mocnefoBaTesbHbIA NOBO-
POT B MOMOXMTENLHOM Harpas/eHUn MPeCTaBNseTcs MaTpuLel, B KOTOPOA 3neMeHT
Ha TNaBHOM [yaroHany, COOTBETCTBYIOLIMI OCW BpalLeHNA, paBeH eauHULEe, a apyrie
371EMeHTbI COOTBETCTBYHOLLE eMy CTpOKa H CT0Mbua pasHbl Hy/o. [lBa Apyrux ‘ane-
MEHTa Ha r/]aBHOI [MaroHann pasHbl KOCWHYCY Yrnia noBopoTa. B nepsoii criegytoLLeit
3a efuHMLE CTPOKE OCTaBLUMIACA 3/1EMEHT paBeH Cctniycy, a Mo BTOPON — MUHYC
CMHyﬁ/ yria rnoeopoTa. . .

anpumep, Nepexog 0T HOPMaIbHOM K CBA3aHHON CUCTEMe KOOPAMHAT OCyLUeCT-
BMM Tpems MocrefoBaTe/bHbIMA NOBOPOTaMA— Ha Yroa pbiCKaHWS ) BOKPYr Ocu
Y0g. yron TaHraxxa 6 BOKDYr /MHUM Y3108 0 Z W Yron KpeHa y BOKPYr MPOAO/ib-
Hoi ocn 0 X. MaTpuua COOTBETCTBYHOLLErO Mpeobpa3oBaHNa OMpeaenseTcs npovsse-

[ieHVieM MaTpuL,
/1 0 0\ / coss sin6 OWcosif 0 —sind\
{O cosy siny) (—sin* cos60 10
0 —siny cosy/ \ O 0 1/\sinpp 0O coad/
B psfe cnydaes nepexo OT OAHON CUCTEMbI KOOPAVHAT K [PYroi OCyLLECTB/Is-
€TCA C MOMOLLBI0 OfHOMO WM [BYX 3MEMEHTapHbIX MpeobpasoBaHuii.
B Taﬁnmge NpVBeJgHbI HaNPaBnAoLLMe KOCUHYCbl 17 Haubonee 4acTo MCMOMb-
3yembIX Npeobpa3oBaHMA COCTaB/SHOLLOC BEKTOPOB.
KoaththvumeHTbl cun npeobpasytoTcs C MOMOLLBHO Tabauy, HanpasstoLLMX KOCUHY-
COB TaK e, KaK COCTaB/ISIOLLME CIMT U MOMEHTOB, Hanpumep,
cX/>=(cos a cos P)cx-t-(—sin acos p)cy-f (sin P)cf;
-Y,,=(cosacosP)A' + (—sin acos 0)K-|-(sIn fI)£;
M Xa —(cos a cos p)Af*-H(—sina cos p)M y +¢(sin p)Al2
Mpy npeobpa3oBaHUM KOIP(MLMEHTOB MOMEHTOB_ YUMTbIBAETCS pasMuMe  Xa-
paKTepHbIX A/UH, WUCMOMb3yeMbIX [ MpUBeAeHUs K 6&3pa3mepHOMY BWAy COCTaB-
NSAOLLMX MOMEHTOB M MPOAOILHOM H GOKOBOM ABVDKEHUSX, Hampumep.

= =(cosa cosp) Tx+ (—sinacosP)«y+ (sin

\2. Mpeo6pa3oBaHWe MOMEHTOB MWHEpPUUM U LeHTpPoGex-
HbIX MOMEHTOB WHEpPLWU

MOMEHTb] MHEPLMM W LIEHTPOBEXHbIE MOMEHTBI MHEPLMM 0GPasytoT TEH30p WHep-
LM, KOTOpbIA MPEACTABNSETCH OTHOCWTENBHO CUCTEMbI KOOPAWHAT A CUMMETPUYHOM
MaTpuLei

(2 ~I*i=1* \
- [-fy dy =11 |.
V~l« -Tyr |, }

TeH30p VHepUMM B CUCTEME KOOPAMHAT A Mpeo6pasyeTcsi B TEH30P WHEpLMM B
CcUCTEME KOOPAVHAT B COOTHOLLEHMEM

1B —M BA A M'BA *

Hanpumep, reB3op WHepLMM NieTaTesIbHOro anmapaTta OMHOCUIC/bHO CBSI3aHHOM Cuc-
TEeMbI KoogAMHaT (nnockocte 0 XY coBMafiaeT C ero MyiockKoCTbI0 cUMMeTpun 1xe —0
n [/ yr— (), onpefenseTcs OTHOCUTENbHO MOMYCBA3AHHOW CHCTEMbl KOOpAMHAT Mpe-
06paszoBaHiem

—lxeyt 0\ J/cosa -sina OW Ix -1lxy O/ eosasinaQ\

—-h,y, fye 0 W{(sind cosa —ixy Iy 0| —sincecose0),
° y v ° 0 00 4 0 0
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HanpaBnstoLuye KOCUHYChI A1 NPeo6pa3oBaHUii COCTABAOLLMX BEKTOPOB

[V

o
=

=

0Xa

0OKB

oz,

o
D\°><

0K,

0z,

ox*

o»'*
o9 %
0X.
OK.

02,

oX

Yy
cos $ cos b

Sin 6

—sinV Q350

cosa cos p
sin a
—cos a Sinp

cos a

sjn a

OXa

cosVocos6a

sin aa

—Sin{ a 08B,

cexp

slap

ClU.UttMIfi Q/CTOML KOOpAVIAAT

oy

Sin 4jSinv —
- cosdsin ft cosy

cos 6 cosy

cosVsiny+
+sin”sin 6 cosy

—sin a cos ?

tp* a

sina sin p

—asin a

cos a

0

0z

sin \|>cos y -f
4-cos”sin 6 Siny

—008 6 Siny 1

s\l cos y—
—sin Vsin 6 siny

sin P

cos P

CKOpPOCTHasi cucTeMa KOopAuHAT

[

OYa

—cosfasIn6, cosye 4
4-sln sin

cos % cos Yo

siu»|'rtSIn6,cosya+
+cos4’«s,nYe

0
I

0Za

cos 4n sin 6asinYfl4-
4-Sin Vo cos Ya

—cos Oasiny,

—sin >fasin d0sliny04-
+COS Vo cos ya

-sin P

0

nQ0Sp
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] lInj-Mi-ibuia c1creva KoopHMar
- 0rg
cosa cos 6 cos <— cos a sin 0— —cosa cos Osin ip—
OXC  _—sin a(sin tpsin —sina cos0cosy  —slna(cos ipsiny-f-
W - Sin0 cos $ cas y) . -fsin OsinVcosy)
sina cos O cos ¢ f stna sin O+ —sin a sin ¢ cos 0+
0Ve  Yeos ce(stn psiny— +cosa cos O cosy  -fcosa(cosipsin y-f
03 —sin 0 cos ¢ cos y) +sIn Ossin ¢ cosy)
0Z¢ Sin 0 @Blpsin y-H —cos Osiny cos ¢ cosy—
+sln tycosy —SinOsing siny

BbINO/THEHWE KOTOPOTrO AaeT
=-/*cos:;a-flySlii,a+/_rysin2a:

lye —/* sin’et-t /y cos*a—Xy stn 2a ;

Ixeyt —Uy—x) 2~ ~ Ixy 32«

1-3 MpeobpasoBaHue MNPOU3BOJAHBIX

131 Tlepexof OT MPOW3BOAHLIX B OAHOM CUCTEME KOOPAWHAT K MPOV3BOAHLIM
1 [IpyroVi_ cucTeme KOOPAMHAT OCYLLECTB/IAETCA TPEMs pas/MuHbIMWA BUgaMU MNpPeob-
pa30BaHUii, MPUMEHAEMbIMIA B TPEX COOTBETCTBYIOLLWX CITyHasiX:

BE/MYMHBI, OT XOTOPbIX GepyTcs NpoW3BOAHbIE, MPeobpas3ytoTcs, a Mo KOTopbIM
GepyTcs NPOM3BOAHbIE. HE NPeobpasytoTes;

BE/YMHBI, OT KOTOPbIX H M0 KOTOpbIM GepyTes MpousBoAHble, MpeobpasytoTcs;

BE/MUMHbI, OT KOTOPbIX GepyTCA MPOM3BOAHbIE, He MPeobpasyroTcs, a Mo’ KOTo-
pbiM GepyTca NPOB330AHbIE, NPeobpasyHoTCs.

1-32. Mepeomy Cnyvato (13.1) cOOTBETCTBYET NpeobpasoBaHue

a ecim Alm  He 3aBUCUT OT BEMYMHBI, MO KOT0p0I7I 69peTCH npov3sogHas, To ~0T-
BETCTBEHHO 6onee npocroe npeo6pa3OBaH|/|e

S5r( K )=MsBnEr[ ~*1) «

Hanpymep, Npov3BoAHbIE MO Yry aTaku OT COQTBETCTBYHOLMX Casl B MO/yCBA3anmoi
cuCTEMe KOOPAWHAT NP Mepexofie K CBS3aHHOW CUCTEMe KOOPAWHAT, OMpefensioTcs
Mo BbIp@KEHNIO

X“\ { cosasinfcO\/X '\ /—sine cosa 0 \/X e\
y<* 1-1 —slnaco*aO If Y* Jfl —Cosa —sina O VYt j ,
wW \' O O «4z*) \ 0 0 0 Alel
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oTKyAa
Xe Mcoi* {Xf+Ye)+*Ina(Y?-Xe);
Ya -cosa(yf-Xt)- sin »<X?+K,);
®-1"

bonec mpocTbiM Npeo6pasoBaHMeM OyayT OMpefensTbes, Marpumep. COOTBETCT-
BYIOLLYe NPOW3BOfHbIE B CBA3AHHOIA CUCTEME KOOPAVHAT MO 3afaHHbIM B MONYCBS-
3aHKOW CWUCTEME KOOPAWHAT MPOM3BOAHLIM MO Yr/ly OTKIOHEHWS opraHoB YOpaBfe- .
HBA (nnm Yrny CKONbXeHusa) OT COCTaB/IAIOLLIMX MOMEHTA

SN#P+*1M

* AiSW- COSOAI®- +Sina

«
*|hkS o
*

Mo COOTHOLLEHWSAM, aHaMorMYHbIM NpUBEAEHHbIM WM N. 1.3.2, ByayT onpegenstbcs W
Koa(m)wé\membl COOTBETCTBYHOLLMX MPOU3BOAHBIX.
1.3.3. Bropomy cnyvato (1.3.1) COOTBETCTBYeT npeobpa3oBaHue

Da —MDA"AMBA-
Matpuuam DB n D,, » 3TOM COOTHOLLIEHUM CUCTEMATW3MPOBAHbI MPOU3BOAHbIE

B COOTBETCTBYIOLLIMX CUCTEMAX KOOPAWMHAT OT TPEX COCTaB/AMLLMX BEKTOPA.KO TPeM
COCTaB/ISIIOLLMM APYroro BeKTOpa, MNpuueM 3MeMeHTbl KaXK[oi CTPOKM 3TUX MaTpuLl
NPeACTaBNSOT COCTaB/AOLME BEKTOPA, OT KOTOPOro GEpeTcs, i 3MeMeHTbl KakAoro
€T0M16La — MO KOTOPOMY 6epeTcs NpoM3BOAHAs.

Hanpumep, npou3BOAHble OT COCTABAAIOLMX MOMEHTOB MO COCTABAIOLM Yr-
NOBOIA CKOPOCTM, 33JaHHble B MOYCBA3AHMON CUCTEME KOOPAWMH3F, MpeobpasyroTcs
0 COOTBETCTBYIOLLME BEMMYMHBI B CBSI3AHHOW CMCTEME KOOPAWHAT MO BbIPKEHMIO

'K* My my cosasina 0 /4| wm "y, A]*», \ /cosa—sin<*0>
nry nry nry —>sinacose0 || my e M ~X [ 1l sina cosa 0
yry ary my 0O o \)\nrxemyenrye

OTKyda

My c=WN"T, cos*m-t(/Ik ™y, +Af “xe )sIn 1 cos a+Afwyf sinJa
Xt xt ve
e * g 4 W oMo M *
Sty -1 v cos* a (J'Ily%/, M x/é) )sin a cosa - M vexe sin*a

=M nte cos oM "*¢ sina
Xe *e

Sty —JLv*t costa+ (Afmrt -M *x )sin a cos a—/1L “ye sin*a
Xe

Ne ye e
Sty *mSl “y, cos¥a—(J/lL“te +/U"xe )slnacosa+ M uxt $In*a
ue XC y* xe

M =AfHe cosa—M :e*e sina

Sty-M ~xtcosa-fM "yesina
*e re
MYy =/1("y, cosa—M *xe sina



Op. 46 FOCT 200SS—W

AlJ** M *1;
1-34. TpeTbemy cnyvato (1]1) cooTBeTCTBYeT NpeobpaszoBaHue
(p,ﬂ/,qXO \ . wraXce \
bl Um/gKc )e

<MK) J \gN'gre \]

1.4. COOTHOLUEHWSI MeXfy, Yriaxy aTakW, CKOMbKEHWs, MPOCTPaHCTBEHHBIM YT-
NV aTakn K aspoaVHAMUUEEKIAN YEBRN KRRHD VINVBIOR BHA:)

sin = sinp sin geos p , _\
" Ishi*ctcos*p+sin*p ' (IZSV *oynsi'n*acosM+sindp [ —n <4n<hj.
sin P=sin a,sin &n  ( ------- §-)
sina- 'na“osli__ TN R § ile B (—a<«<n)
) 1—sin* a, sin*”n’, Y 1—sin3a n*(p

15 COOTHOLIJEHVIFI MeXay yrnamu diinepa U yrnioBbIMU CKOPOCTMS M @ COs3aHHOM
cuCTEMe KOOPAMHAT UMET BIAL:

ol @ y-f-ijsin O
Oy= 0nTy4- ~cosy cos 3
*«/=0c0s y—<(»in 7cos b
N Y=t»yHg d{«I2Sin y—yABy)
d =a>ysIn y+MjCosy
¢+ " ("ycoHy - *veny)

Mpeaenbl H3MEKEHUs YToB:
—a0$><1

T<<T

—Ni<y « 4
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NPUNOXEHWNE 3
CnpasoyHoe

rcTBHe 0603HaueHMA 0celi KOOPAVHAT U BYKBEHHBIX 0603HaYeHI
I, YCTaHOB/IEHHbIX B faHHOM cTaHzapTe u MC CO 1151.4.1—V

TepwH

3emMHas  cucTema KOOpAUHaT.
oca ..

HopmanbHas 3emMHas cucTemMa
KOOpAWHAT, ocK

3eMHas MOABMXKHAA cucTemMa
KOOpAuHaT, oCh

HopManbHasi cucTema Koopau-
nar, ocut

MpofonbHas ocb
HopmanbHas ocb
MonepeyHasa ocb
CkopocTHas ocb

OCb NOABEMHOW CUbI
Bokosas ocb

Yran artaku

Yron CKOJbXeHUs

Yron pbiCKaHua

Yron TaHraxa

Yron KpeHa

CKOpOCTHOI Yron pbiCKaHus
CKOpOCTHOI Yron TaHraxa
CKOpOCTHOVA yran KpeHa
Yron nymm

Yron Hak/oHa TpaeKTopum
Yron setpa

HaknoH BeTpa

ObomaqeBxe
B G
8% 0
Ocko
01y Xo(Xg)
0oYg -rn-19)
0ark Y°(Yg)
0Xa X,
0y, .
017t Y,
0Xg
0Yyg Zo(-19)
0Zgm Yo(Yg)
0X X
oY -7
0z Y
0Xo X a
OYa 7a
0Za Ya
a a
P P
* U> A
9 B
\% 0]

—1’
9a Va
Ta ha
ur oy
€ Y
«V Xw
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TEPMUT

35

36

39

41

42

44
45

46

47

+8

49

51

TepkvH

CKOpOCTV NeTaTenbHoro arn-
napara

Bo3gyllHas  CKOpOCTb  feTa-
TeNbHOrO annapara

3eMHas ckopocTb
CocTag/istoLLMe 3eMHON CKopoe-
TK M0 0CaM CBA38HHON CUCTEMbI
XOOpANHAT

MyTeBas ckopocTb
CkopocTb BeTpa
ABCOMIOTHaA YrnoBas CKOpoCTb

NeTaTeNnbHOro annapata

Yrnosas CKOpPOCTb fieTarenb-
HOro annapata

CKOpoCTb KpeHa
CKOpOCTb  PbICKaHKA
CKOpOCTb TaHraxa

Macca netaresibHOro annapa-
Ta

MOMEHT WHCpWna neTatesbHo-
ro annapara OTHOCUTE/IbHO OCA

LIeHTPOGEXHbIA MOMEHT UHEp-
LM fleTaTeNbHOro annapara

Paauyc VHEPLMI NETaTe/bHOTO
annapaTa OTHOCUTE/IbHO OCU

Yron OTK/IOHEHWS opraHa yn-
paBeHNs TaLlaXKom

Yron OTK/IOHeHUs! pyns BbICO
Tbl

Yron OTK/IOHEHUA opraHa Y-
paBneHnsa KPeHOM
Yron OTK/IOHEHWA 3/1epOHOB

Yron OTKNOHEHWsl opraHa yn-
paBNeHUs pbICKaHVeM

Yron OTK/OHEHUs pynist Har-
paBreHus

MpopomkeHne
O60o3HaueHre

no rOCT
3005S-M

9 .

no MC /CO USI.
a.'1-y

v V)K
-»>
y« .
\]/-** ‘yK
'Ky —«V
Yka Bk
yn f
_x
W Y
a
w Q
wx P
Ly -7
wr g
T T
1n 1x(n)
/a(C)
{. ly(»)
X br(E)
/y?/ -M D&
oTX Ixy (
It Ix
ry rr
rr ry
— 6s(M)
— . M«)
v
—= -M -a
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52
53
54
55

56
57

58
59
60

61

62

63

&

70

s
72
73

74
75
76

TepwH

PesynbTupytowan cuna
'Tara

A3pogvHamuueckas cena nna-

MNpogonbHas cuna
HopmasibHaa cuna
NonepeyHas cuna
TaHTeummanbHas cuna
MNoabeMHas cuna
bokoBsas cuna
A3poanHamMnyeckas npogaosib-
Has cuna

A3poaMHaMUYecKas  (hopManib-
Has cuna

A3pofVHaMNYecKast
Hasi cuna

Cuna n1060BOro COMporuble-
BV

nonepcy-

A3poguHaMnYecKas  MOAbEM-
nas cuna

AspoanHammyeckast  60KoBas
cuna

Pe3ynbTUPYHOLLWIA MOMEHT

MOMEHT TArun
A3pOAVHAMUYECKWA MOMEHT
MOoMeHT KpeHa

MOMEHT pbiCKaHUs
MOMeHT TaHraxxa

A3pOVMHAMWYECKUIA  MOMEHT
KpeHz,
A3pOANHAMNYECKWIA  MOMEHT

PbICKaHWA

FOCT MOWV—80 Ctp. 49
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TR

78

79
80
81
82
83

2

85
86

87
88
89
90
91
95
96
97
98
11

112

Tepvid

' A3pOAVIHAMWYECKUA  MOMEHT
TaHraxa

Meperpyska

MpogonbHasa neperpyska

HopmasibHas neperpyska

MonepeyHas neperpyska

TaHreHumansHas rneperpyska

HopmanbHaa  CKopocTHas re-
perpyska

bokoBas neperpyska

KoaththyLmeHT aspoguHammyec-
KOV NPOAO/ILHOW Curibl

KosthpuupeHT aspoamHammyec-
KO HOpMa/IbHO™ CW/ibl

KoaththnLmeHT aspoamHammnyec-
KOM noriepe4yHon Cu/bl

KoathcmumeHT no6osoro con-
poTrBNEHNSA

KoahpuumeHT asponHammyec-
KOV MOABEMHON Cu/ibl

KoathtmuyeHT aspognHammyec-
KO 6OKOBOW Cu/ibl

KoahtmumeHT Tarn

KoathpuumeHT aspoamHamuyec-
KOro MOMeHTa KpeHa

KoathtmupmeHT aspogmHamuyec-
KOro MOMeHTa PbICKaHNs

KoathuumeHT aspogmHammyec-
KOro MOMeHTa Tauraxa

CreneHb  MPofobHOM  cTaty-
UECKOI  YCTOYMBOCTM MO Mepe-
rppxe mpu (vKenpovaTioM pyne
BbICOTbI

CTereHb  NPOAO/LHONA  cTaTU-
UECKOi YCTOIYMBOCTM MO Mepe-
rpy3ke npu cBOGOAHOM pyne Bbl-
COTbl

ok

nm

Mx
(4

MYa

n'a
Cx

Gy

Cr

0AC

MpoaonxeHue

OBo3HaKcHe™

o M 1 E

MA

—y

n
Mx

~»T

My

n*a
"Ya

~CA
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113
1U

19

121

122

124

TepwH

CTeI'IeHb I'IpO,CI,OI'IbHOVI cTarn-
YecKor yC&OI/I‘WIBOCTI/I no cKopoc-
™ CO‘I?b NKCMPOBaHHOM  pyne

CTereHb  NPOJO/bHON  cTaTy-
UECKOW YCTOWMUMBOCTU MO CKOPOC-
T T’ cBOGOAHOM pyne BbIiCO-
Tl

OPheKTMBHOCTb OpraHa  yn-
paB/fieHUs TaHraKoM
ShheKTUBHOCTL PYNS BbICOTbI

APheKTMBHOCTb OpraHa  yn-
paB/IEHNS KPEKOM
SheKTMBHOCTb 3/1EPOHOB

AtheKTMBHOCTL  OpraHa  yn-
paB/eHns pbiCKaHVeM

EKTUBHOCTb ~ Py/n
paBrieHns

KoathtmLeHT  ae)heKTVBHOCTU
opraHa ynpaeneHusi Talraxom

KoathcpuLeHT  adpepekTrBHOCTM
pyns BbICOTHI

KoathtmupmeHT  adipekTrBHOCTH
opraHa ynpasneHus KpeHoM
Koa& MUMEHT  3ppeKTUBHOCTU

KoathpmumeHT  adipekTvBHOCTM
opraHa ynpasneHnsi pbiCKaHWem

Koscbq%l MLIMEHT  3(PEKTVBHOCTM
pyns HanpasneHns
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