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O TII TIOBOM YCJIOBHOM YPABHEHI4II
B TP I,I A H I'YJI 
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TpriaHry,'rgqus yDaBHuBaercq,rli6o no Merony ycro!Ebrx'tg-
MepeHlrii, ,'rn6o no Meroly nocpeAcrBeHHr,lx r3MepeHtfi, BBr6op
cnoco6a 3aBucET oT r(or'lfiqecTBa HopMarbHbrx ypaBHeHuil. B cro)r{-
IIbtx ceTgx Tp!laHty!'IgqIIr Bo3HtrllaloT cJIoxIrHe ycJIoBHbte ypaBHe-
rrfir tsanpnMep, oa3llclllre, ypaBueHnr KooparHaT, usorla - He-
o6|rqHbre yc.[oBHHe vpaBrrenur), Cocranleuuc ]ix collps)KeHo c
rreKoropbrMr|rpylHocrqMn , 21,

fr3BecTHo, qlo yc.!oBH6re ypaBHenr.ir B ceTrx Tpl.raHryr'lrrquu
MOXHO HanUCaTb I{e Ha OCHOBal{fiIl IeOMeTpfiqeCKlIX ycr'loBullr BO3-
IIlKaIoIInx B cerfix, a npu noMonlli ypaBrrenui? nonpaBox, Ta[,ra-
nucaB avlr xaxnolo r3MepeHHoro yi'ra ypaBHeHre noflpaBoK, no-
!'IyqxM ct{creMy napaMerpnqecK x ypaBHeHsii. LIcx,ro.lHB B rrfix
nonpaBKfi B xoopnrHarlr ([,'rH napaMerp6r), BaiiaeM yc"loBHHe
ypaBHeHI,rfi, qficno [oropbrx paBHo quc!'ry r.r36lrroqr]brx r,r3MepeHuii.
3r! yc,loaHfie ypaBr'reHur MoxHo pa3Ae!'r[lb Ha npocrlre u 6oree
cJloxHHe, TfinoBbre (noxor([e no cBoei crpyKType), IloropHe co-
craBrslorcrr Slraqrre.lblro npoqe, qeM KoopAuHarHLIe firtj 6a3u-
cHile ycroBur, Orru raxr(e yAo6Hee A,'rr npnr{eHeH.lrs 3BM.

r.accl{oTpr,rM cocTaBfl eHre ycr''roBEbrx ypaBrleHfi H B TpuaHry!'rrr.
Ilnll Ha ocnoBe ypaBHeHrru [onpaBoK np MeHuTe!'rbHo K KoH(peT-
lrBrM ceTrM, llpexae Bcero cocTaBrM ypaBHeHre nonpaBoK ,4,'rt
IrJr4-.peHHoro ]rrd, lJg qero BBe,4eM crlelyto ullp 060,ltaqelrtq:
0, p, 1, - L{SrrepeHribre y|lrrlr B nJrocKrlx Tpeyro!'rbrinKax TpriaHry-
ntqtn; (o), (F), (f) - HaEBeposrHeimue noipaBKn B yr,rbt; .4,
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dA - npu6r\>Kr11"t^ lHDeKuHoHHde yrr'rr,r r t,lHii x\ nonpan :

C. I - noFDdsKr B n,1ocKxe Koopnqiafu n)HKToB. forna. onl,.1.qarcb K pHc. l, tlroxHo rraflrcaTb paaeHcfBo

YI h): A*IdAv-A,z-dA-,

uru (\) : d'\\-d Ax,+\; (l) tt:As-A.-t. (2)

J

Ptrc. L Cdb rpsaH.ynrl
q!! c rpeMr !3N'cpneMd-

ypaBneHfie (l) 9To Haqar''rBHoe ypaBHeHrre nonpaBoK AJrt
,1o6010 )fna B ,praHty,lrL . nonpzBKa B I|p 6n tr(cltHbrii Lt.
peKU/oHHr,rir !ro,'t B 06uleN{ BHtp Bbtpaa.r.tcf raK:

dAe":an"Et *bx"nnla"tE"lb"xn", (3)

rae ,, sin Ahnut.,:p 

- 

, bh": _p,

2'

(4)
Sr."

ru yrraMn.

Se" - g",ruxa Mexay nyHKTaMH h u n, p" - 
qncJro ce(yHA B pa-

Afiase. Ha puc. 1,2,3 Tpcyro,,rbHnrraMrl o6o3Ha,rerrbt nyairu c ir:.
BecTHbrMr,r Koopar,r!raraMr.t, xpyxoqxaMll - onpeae!,rrcMbre nyrr[rbr.

LJIeAOBaTe!'rbHo, ypa! eHue nonpaBoK !.rtn !3[repcHHofo yflra
I1MCET BfiI:

(!) :a3r&+631r3 a3'ls tu ry+t,. (5)
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Pnc. 2. CcrL rpnar.ynruHtr c
reBrrhb H3MeprcMb'M{ yfraM!.

Prc. 3. Cer6 rpqanrynequn c rBeralqarBb r3lepreMd



.uocTaBIlM Tenepb ypaBgeHte, Bo3HIIKaIoulee B TpeytorbHu(e,
ocfloBar]Hn ypaBrreHriii nonpaBoK. HanuueNr ypaBHeHUr nonpa-
Inr. yrnoB o r F.
. (q) : -a3rE:-r3rra, (6) (F):o3r&+63,n3. (7)

ae B ypaBHeHnrx (5), (6), (7) IIonpaB(I.r B (oopArrr{arBr

aBHeH[e (8) co cBo6oaHbrM qreHoM, onpelerqeMbrM no QopMy-
(10), - sro r3BecrHoe ycroBHoe ypaBHeHHe Qnxyp6r.
B TpuaHryns[uoEHoir cerfi, nofia3assoft Ha prc.2, BognHKaer

yc"'roBHstx ypaBHeHnfi, CocrasaNr rix, ucnor63yr cJreayrorq e

rro!'ryqaeM ucKoMoe ycJroBHoe ypaBHeEr{e:

(a) + (P) + (y) +&r:0; (8) to:-1,. (9)

y6e!I4T6ci B ero npaBrJbHocrr, npeo6pa3yeM lso6oAHblfi

-tu:lr:A{,hr:\; Ap:Azr-180"..,

,431:lj,-a+180'; Ae: A^+p-1BVi

-180'+ 180'+180P- (o+P+"vi; t!,.: o+ll+y-180'. (10)

BHeHI,tt [OnpaBoK:

(qD: aLlEa_bary., (Ft):aeE1+baqc (lt)
(\t) :auE,+b/Jn\-alzEt-banr*It; k,:A\t ALz-\r (12,

(a,) : 
-a',21,,-b arEJ td"; (F,) : atiEL+ b !jaL+ ls"i ( 13)

. ,. (vd:a!,tu*baqL aBE4 -b,sr,,+ha; (14)

. l.:Ax-Au-o2; la,:Asr-Ao-Fz; Iy,:As-Azt-\z;

(sd: a{'6r-D$nr, (F :aa.E{+ra1n{+le,; (15)

(v):a$Et+b$\L-drlErburtrlh"; (16)

. lB,-At,-Af-0:; tr":360.-(.4.r-.4.:)-rs.

Hbre ypaBHeHHs:

(dr) + (Pr)+ (1,,)+&,,:0; q':-tt;
' (q,)*(F')*6,t:o; 1!2:-ln'i

(t7't

(18)
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(o,)-dt #*(p,)-#t
sin 03--:-.':- (or) +@3:u:
srn Iti

ar -. 1s".. 

-(lg)

(cd*(02)*(r'z)Jarr:0; aa:-(k"{ta.lh'); (20)

(('t + (P, +&,5:0; (0t + (0t +@,s:0;
(s,)* (F )* ir') *rl":o; (21)

' 1oi:-IO,: toru: -lp"; o'r:-(lP.flrJ.

Vpannexre (19) 6oree croxHoe, qeM ocraJlbHble. OHo r!floBoe
rr cooTBelcTByeT IlO,rIlOCIlOMy yC!'IOBrlOMy ypaBHeHliIo B TpllaH'y'
nqqntr, .Bce ocia,'IbHr,Ie ypaBHeHIlrr npocrrie u orBeqalor ycnoBIrLIM
ypaBfieHIrtM Qfiryp .y {Mbl }ruIoB.

HaKoHe|r. cocraB,]t1 vcroBh6Ie ypaBIleHHe !r'lg celH TpuaHry-
rqufifi. r.1306paxcgt'oi:i ia puc. 3. B Heq HJv.pterct l2 yf,loB.
LIui,ro yc,roeusrx ypaBHeH/ft paBllo 8 Vpaoneur"n nonpaBox hvelor
c,renyrcuHfi Bur:

(or):a5r€5+ra45; ( 9r ) : -d5,85-b5,rl5; (22)

(oa):-aosEo-6oatl6; (pa) : ooi.€6+r6l1s (23)

M6r Haflrcarfi ypaBHeHxt nonpaBoK arln yrros, Koroptle Hco6xo
aHMbr a!'ls nocrpuoHr,Ifl celH lpBaHryrt|InH, Peuas ux. rerKo Bat{_

Tr,r nonpasr{lr B Koop4uHalbI €s, rrs. Er. ne Toqso tax x. ,,lorxtlo
EanrcaTb ypaBHeHltt norlpaBoK ar'lt ocrar'16lr6lx 8 u366rTOqHbrX
yr,roa. floacraafie B Hux nonpaBKH B xoopnnllarbl Er, rlr. €o no

'] fioc,re seKoroplrx npeo6pa3oBaHu[ nor'ryqnM ycJroBHble ypaBHe-Hqs:

(on) t (0r) * (rr) *toe : 0t 1o t : - (1" 
E+ I F tt*.k h\-'

la,:ls,:o h:1,2,3,4; I'.:Ifu:o; (24)

sin (ya*Fs*rd sina,
(or) -f (P,i--;in y, siny, srn pz

sin (rz*0:) sin oa

sin (}i+P,)

sin !a siir pa sin Ts

1!t5: 
-ld";

sin p, sin P!lP2l lPrr--- ---
sln Yr sln cr

SIn Oz
' --:---= (Fr) f ar5:e 12o,

.in I t"' t -t-
sin"i, .^. sin (P3+"t.)
. lp,/ _f _ 

.iny,
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I
I +## ffi.ffi,",*,,:., (26)

I .,c:- i'i.
I

I rr,)+{".r+i{ffi} #* H;. #;,",,*I
t + sin ty,+p,+ar). sin?o . , -

f ' sin lr sin on ## (P') +'4":o; (271

I u;:-lr,.
t

l. ro,r-r,,r+-uffi ffir,r-ffi ffixt
I ,, tinr,,o.,|- oinrY'rpz) .:;ffi,0,,
f 

srn oz sin y,

[ _ sin P3 . sin aa sin ca /n.,

I 
- * t,. .'n n *, r. 

(l'al+&rs- 0i {as:-IF {28)

I Vparnetaa (25)-(28) - runonlre. Ouu comBercrBylor rroruroH-
:11 .I-"f":l!ilr ypaBHeHHrM. ypiiBHe xs 12{; orse,raror yc,roe_
BbrM ypaBHeflusM eHryp.

: -- 
n 

:lar{,lroqeHH: oT[4et M,_qTo np ypasHrBZHr,tH CeTc;, .loKa_

;iilc,""L,i"l,1[;i"J,';.I,,',i#o]l','iY":il:"i:J1%'"11"r";*,J;l"i
i ioffi?lliT'":,;"r :? :;Xo^Xfi 
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