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HOBBIE PA3JIOOKEHHS IJisi PACCTOSAHHUSA s,, U PASHOCTH
AO0Jror AL,, HA 3EMHOM C®EPOHUJE

§ b. ®. KPYTOH

(IlpencraBinena B Mae 1966 roma maTeMaTHUYECKOM CeKIHell HayYHO-TEXHHYECKOH
koHpepenuun ABT®, nocssuiennoin 70-netuio TITH)

B cratbe [1] Gein ykasaubl, a B crathe [2] moayuenw caeaymooume
3dMKHYTHI€ BbIDaX{€HMS NPHMEHHTEJbHO K 3eMHOMYy cdepouay Aas pac-

CTOSIHHA S12 MEXAY Toukamu 1,2 u jaas passoctu jgoarot AL;s Tex ke
Touek 1, 2: :
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3necy Ai2, Asi— a3uMyTH BHIDaBHEHHOH KpuBo# M2 B TOoukax 1, 2;
a2' M € —060oabias NMOJYOChb M 3KCLUEHTPHCHTET 3eMHOrO c(epomsa;
A,y = A= 180°. Uro kacaeTcss nepeMeHHOH WHTEIPUPOBaHHS @, npene-

JIOB MHTETDHPOBAHHUS ¢y, Py W NAPAMETPOB Vi, 2, M%, U k2,, TO OHM

ABASICTCA ¢YHKUMAMH WHPOTHl B, ee mpenenoB B, B, u asumyra A;,,
BBIL2EHE€HI O KpuBOH /12 B Touke 1 coepouga. Hakomew, Pio = 3Hak
ccs A1z = 3rak (B, — B)) = 3Hak (0, — ¢,) = 4- 1,

Ilyrem rasaoxenus samxuyTeix Boipaxenufi (1.1) —(1.2) B psax mo
CTELEHsiM MaJoro mnapamerpa x®<Ce® B cratbe [2] Owuiv mosyyenun paGo-
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yye BBIPAXKEHHUS AJS1 PellieHHsi OPAMOH W OOpPaTHON 3afady OTHOCHTEJAbHO -
BBIPDABHEHHO# KpHuBO#H /12 JMI0OOH NPOTAKEHHOCTH, naxe ecau kpusas .2
ONMUCHIBAET PsJ, BUTKOB BOKPYI 3eMHOro cdepouna. B aroit xe cratbe
MyTeM HCIOJNb30BAHMS YKa3aHHBIX pasaoxeHudt jpasa (1.1) — (1.2) B paxn
0o CTeneHsM K® ObLIM NMpeasoxeHs 2 o0uuX crnocoba peuleHus MpsMOH
cheponauuecKoi 3aceuku onpejeaseMoil Touku 3 ¢ 3agaHHbX Touek I,2:
1) xorja BBHIUMCJAAIOTCS TOJLKO KOOPAMHATH By, Ly Touku 3; 2) Korza
OJIHOBPEMEHHO C KoopauHataMu Bj, L, HaxoAsaTcs AJHHBL S)3, S23 3ace-
kawowmux cropod 1.3, 2.3. Peledue. BCeX 3THX 3a4ay CYyLULECTBEHHO 00-
JIeryaeTcsi, ecJu HCHO0Jb30BaTh cocTaB/leHHBle acm. Jlecusikom A. T.
Tabsuub [3] BCmoMoraTeJbHbIX BeJMYHH, BXOJSIIHX B pacueTHbe BHIpa-
WeHusi. BripoueM camMu pacueTHble BBIDAXEHHSI HMEIOT TaKoe CTpOeHue,
YTO OHH CPABHUTEJbHO MPOCTO MOTYT OBITh 3aNpOrpaMMHPOBAHBI JJIs
HeNnocpeACTBeHHOTro peuenus Ha LIBM ykasanubix 3ajau 6e3 mpuMeHEHHs
BOOOILIe KakuXx Obl TO HU OBLIO TAOJHULL.

B 1npoTHBONOJIOXKHOCTL PACCMOTPEHHBIM BblIle 3aMKHYTHIM BhIpaxe-
ausam (1.1) — (1.2) ana si2 u ALy, Bupaxenus (1.3) u (1.4) atux Beau-
YUH MOTYT OBITh HCIIOJNb30BAHBEL NIpU pPEIIEHHH NPAMOH M oOpaTHO# 3anad
TOJBKO B KAaueCTBe IMOBEPOUHBIX, TAK KaK HX HENOCpeACTBEHHOe NpHuMe-
HeHWe JJIsi YKa3aHHOH LeJu OKashBaeTcsl HeyJOOHHIM. Bosiee mpurogHeIMu
ABAsIOTC Bhipaxenus (1.3) — (1.4) ana pelenuss npamoit chepouauue-
CKOHM 3aceuky, TaK KaK 3TH BBIPAXKEHHUS . COJAEPKAT TOJAbKO OJUH JEeTrKO
BBIUKC/ISIEMBI MApaMeTP Vi, a BepxHUi mpenen A, , Moxer ObTb HafJeH

TOYHO W NPOCTO IO mpubaMueHHOH mmpore BY) ompexpensemoii Touku 3.

CaMo xe pelieHHe NpSAMOH cPepougUUECKOH 3aCeUKH NPOU3BOAUTCH, KAK
0OBIUHO, TYTEM MOCJ/JAeJ0BaTe/JbHbIX MNpuOaAuKeHHud. Bo Bcex aTux cay-
yasix Tpebyercsa paspaboTKa ' AE€HCTBEHHBIX CIIOCOOGOB BBHIYHCAEHHUS Si.o
u ALy corsacio (1.3)—(1.4), uto W sgBAseTCA LEJbIO JAHHOH CTAaThH,

PaccmatpuBaeMble 3aMKHyThe Bbipaxkenus (1.3) — (1.4) mas paccrosi-
HHUSI Si2 U PasHOCTH JOATOT ALz SIBAAIOTCA 3/JIMITHUECKHMH HHTErpa-
jJamu obuiero Buaa. Pacuer 3THX HHTerpasoB MOXeT OBITh BBIITOJHEH
HECKOJMbKHUMH Croco0aMu U B NMEpPBYI0 Ouepeab — NyTeM HX IpeJcTaBJe-
HUsI yepe3 TNpuBeJeHHbe MmO Jlexanjapy a/uNTHYeCKHe uHTerpass F, E
u [1, pjsi KOTOPHX MMEIOTCS TOYHBIE H JOCTATOYHO NMOJAPOOHBIE TAOGJHILbI.
OjHaKO COOTBETCTBYWOLLME BbipaxKeHus oO0wux uHterpasoB (1.3) — (1.4)
yepe3 yKasaHHble IpuBeJeHHble HHTerpaabl F, E u [T oka3eiBaiorcs J0-
‘BOJILHO CJI0XHBIMU. Kpome TOro, BHIUMCJAeHHEe CAMUX NPUBEJEHHbIX HHTET-
pasioB mo TabaMLaM fIBASETCA JaJeKO He MPOCTHIM JeJ0M, OCOOeHHO AJf
unterpajsoB [/, tTak xak TpeOyeT HHTEPNOJHPOBAHUSI C Pa3HOCTAMU 4—6
Mmopsifika, €C/aU NOJydaTh 3HaueHust unHrerpanos F, £ wu [1 c 8 pecartuu-
HbIMH 3HAKaMH.

BoJsee mnpuemseMbM SBASETCA pacyeT 3JIJIUNTHYECKUX WHTErpaJioB
o6uero Buaa (1.3)—(1.4) c noMoOLLbIO OJHOTO U3 CYLLECTBYIOLUX CIIOCOOOB
YHCJAEHHOTO WHTerpupoBaHus, Hanpumep—mo [ayccy. Oanako u 3xech
BLIYUCJEHUSI OKA3LIBAIOTCS JOBOJNbHO-TAKH CJIOXKHBIMH, €CJAH HX BECTH
C TOYHOCTHIO JO 8 HECATHYHBIX 3HAKOB.

[Tostomy, eciu yuectb, uyto e? =0,0066934216 aas chepouaa Kpa-
COBCKOTO ¥ 4YTO corsiacuo [1] :

Ty ————¢0s B, sin A;.»
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e T
V' 1+ e"2cos?B,

cos By sin Ays < 1, (2)
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10 60Jee BHIrOAHBIM OyjeT BbluncieHHe uHrerpasos (1.3) — (1.4) HyTeM
Pa3NOMEHHs] UX MOJBIHTEIPAJbHLIX BHIDAXEHUHA B A NO CTeneHaAM ev:, .

BLinosiHas TaKkoe pasyioXeHHe, MOJyUHM:
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BreluncauM HHTErpaJbl, BXOJAslIME B pas.nox(emm (3).

Iloacuntaem cHavajsa mepBBIl WieH pasnoxenus (3. 2) KOTOprH no-
ayuaetcss npu » = 0. Boaa nmoacranoBky x = cos A, Haiinewm:

a5 :
AN 5 csc1AdA vtk cosA. y cosA;
= e T et - AFC SN —
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Aro i ‘
9 j (5)
.. cos Ao § A
= arc sin ———= — arc sm_co—s—:'l :
v o8 A% 4 cos Al.e

rae Aj, ecTb asuMyT BHIDABHEHHOH KpPHBOi /1.2 Ha 3KBaTOpe, TaK Kak
cornacHo (2) mapamerp vig = sin A3, npu B; = 0.

[Mojcuuraem Tenmeps jpyrue uHTErpaabl, Bxojswmue B (3). Bpoas
B 3TH HMHTErpajbl INOACTAHOBKY sin’A =x u o6Go3Hauwag 2x — 1, 2x+1
yepe3 2s+ 1,.rae s=0,1,2, ..., noayuuM npexje BCEro:
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1) t=x"1=csc?A, 2) t, =csc’Ais, ) {,=csC?4,,,
8)
4) a=—¥2,, 5) . b=1+4++,,6) c=—1,7) R(t)=at? bt t+c-

Coraacno [4] ana unterpanos [, OyneM MMeThb CJeNyIOLIUE BbIPAXEHNS:
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~ 3amertuM eme, uTo HHTerpaa A\, ompejesseMHl coriacHo (5), mo-
xeT ObITL NMpeACTaBjeH Takxe B BHJE (8), ecau B AN BBECTH NOJACTAHOBKY

'sin?A = x u 3arem B (6) nmosoxuTh § = — 1. Torza Mbl NOJyYHUM:
A,2.l : X2 d Xa
o e « e SLO Ly (D)
VsintA —vi, 2 | V(I—x)(x—¥),) 2
Aj 2 X i 4
rje
1) xy=sin?4;,, 2) x, = sin?A,, , (11)

Onupasicb Ha MOJyuYeHHble Bhle pabouue Bhpaxenus (5), (9), Mb
MOXEeM Tenepb IpeJCTaBUTh B CJAeAYIOLIEM OKOHYaTeJbHOM BHJAE Pasjo-
Kenus (3) AJAS paCCTOSHUS S12 M Pa3HOCTH A0ATOT AL;2 Touek 1, 2 cde-
pouja:
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Pasnoxenust (12) sBAAIOTCA HOBHIMH, U OHH C YCIEXOM MOTYT OBITh HC-
_TMOJIb30BAHBI AJs IPOBEPKU 3HAUEHHH Sy ¥ ALjs, HaAWAEHHBIX COIVIACHO
(1.1) — (1.2). Crenyer oxnako, 3aMeTUTh, 4TO Bhpaxeuue (12.) ue mnpmu-
TOAHO JAJs MOJACYeTa S;2 BAOJMbL MepujauaHa, T. e. npu Aps = Ag1 =0,
a eipaxkenus (12) u (13) we romsartcs aasa roxcuera Sio U ALis BROJAB
aKBaTopa, T. e. npu Arp = A, ;= 90°. EcrecTBeHHO, YTO U [/ KOPOTKHX

Ayr AlM, GIM3KHX IO HAaNpPaBJIEHHIO K MEPHJIMAHY HJIH 3KBATOPY, pasno-
xkeHud (12) parmoT Takxke HENOCTATOUHYIO TOYHOCTb.

LI'ro KacaeTcsl NMpUMEeHeHus pasaoxeHud (12) aas peureHus MpsiMOR
cepouuyecKOil 3acedKku, TO OHO . HUYEM CYLIECTBEHHBIM He OT/IHYAeTCs
OT MCIOJb30BAaHMSA JJfA 3TOH LEJIH Pa3JOKEeHHH, NMOJYUYEHHHIX Ha OCHO-
‘BAHMU 3aMKHYTHIX BbipaxkeHufi (1.1) —(1.2). MoxHO JUlIb OTMETHTH, YTO
BHIUMCJEHHE 110 3aCeKalollUM CTOpPOHAM I3 3HAYEHHUH S;3 W AL “co-
raacHo (12) Tpebyer MeHblue pabOThl, YeM NPH HCHOJb30BAHHU Pa3Jio-
xeHuft, moayuennsix u3z (1.1) —(1.2).
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