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"OBE ACTPOHOMMYECKVXD TIPEAOMAEHIAXE,

T. Ocnnosckaeo,

1. ACHPOHOMHYECKHMb NPEAOMAEHIEMDh Ha-
| SBIBaeMC:A nambHenie HanpapaeHid npemepnbsae-
\Maro aAydems cpbina, DpuxoaanjuMt OmMb KaKOTO
“Hu eCunp CBhmuaa, IpU NPOXOKAEHIM €ro Ypesh
. Ammocdhepy seMHYIO, IOKyja OHL AOCMUIHEIb

mmem TAa3a.
: &g-l;@y" HOKaskBaom's, YO Cie npe-
1 1emie .ﬁsmaenm mbmt Goabe, ubmb Goake
nanpaueme Ayda OMKAOHAENICA OWI's BEPMK-=
. K2ApHAro; BEPMUEANALHONU XK€ AyYb HE Npemep-
- mBBaein’b HUKAKOIO IIPGADMJLGHI}(.

3. Kakn cie npeaomaenie aysein 6esm co-
S MEBHIA NPOUSX0ANM's OM'b 6C3TPECINAHABIX, NPE-
" AOMAEHIN, KOM OHM NpemepnbsaloMt NPOXOAHL
..‘1)6317 caou BO2ayXa Omyacy nsw},ﬂﬂxom,m CBOIO

QAOMHOCIID HA¥YuHAI OMmMb CaMOM BBLILIIEN Ya—
cmn Ammocdeps A0 caMoif NMoBepXHOCHU 3€-
'MHO; 0 Aabbl BBIEECTIL 3aKOH®L Ifbaaro npe-
L AOM 1€HIA  Ay¥a, NOAOMEUMDB YO Kpyr's pajiyca
BT A NPEACHIaBAAeMs MOBEPHXHOCHIL . IEMAN  Has
| @el, KpyrbiKe paaiyca CD npeaban Amsm‘.cée—
L Pbl, IpH KOMOpPOMDB HAYNHACMCA HyBCIDEUINEAb-
#moe npeaomaenie. Hycmb Kpyru pagiycoes €D,
CF u npov. DPEACMaBAfKIMNb npeabasl cao-
€2 AmmMocdepsl , uUMBlonjuxs KaKABT €3nHO-
00pu3HYIO [AOIMHOCIIL, HO npu mepexoad omb
BEA03 K1 CA0IO OMMACy VBGAWIHB’IIOH],!XIJ OHYIO
S@a&e A0 CamMOH NOBEPBLXHOCMH 3EMAH. .




4. lMpeanoroxnes, wmMO BbL BEpXHed wacmu
Ammochepnl, rab naunHaemea mpeaomaenie, ro-
CNOACMBYEMD BCETAa €AnH000pasHaa memnaoma,
AONEKHO ByZems 3aKkAruAMmb, MO Ha Cell BHICO-
m}b KamKACH CAOW IMOH KE IAOMHOCINE AOALEHD
yAep&RuBamb u my ke moacmomy. [fo cemy pas-
cinognie npezbaa mpeaomaenii 0INb MOBEPHXHO-
CilH 3eMHOH, Bb mMoML me Mbemb, c1 usmb-
HedieMb co:moAHia Bapomempa u mepmomernpa
AOAZHO u3MBHAmMbLCA: NpH MOA ke menaomb
HO npu boapwen BriCOME bapomempa, A0A#eHD
cedl mpeabas, omb NpubaBAsIOIEXCA CAOEBD Cb
HP3y, yAaAAMbCH ONIb TIOBEPLXHOCMN 36MHOM ,
npyu MeHbmen ke Bbicomnd bapomenmpa oInb yosI-
BalOLUXb CAOCBh Ch HU3Y, AOAKEHD OHYCKaflb-
cd. llogoburia nsmbueria b BoICOME OHAro Mpe-
AbAa goamua, npu moi ke seicomb Gapomempa,
IIPOMSBOAWMIL MENAOIIA, PasUpAd UAM CHuMad
HuKHiE caom, a Momemd b6pimb msvmbuas u npu |
O e MAOMHOCHN ‘BO3AYXa MPEAOMUTIEABHYIO
€ro cuay.

5. [floro&umb, wmo mpu Kakoit aubo memn-
2omt m npu Kakoms aubo cmosrin Gapomempa
Bt HlKornopoms mbcmb 4 Ha IIOREPLXHOCMIU 3EM—
HOW Bomeas b Ammoc py aAyub RSB; mmpeio-
Mag7cH» APY Nepexoal usb CA0A BB CAOH B'b MOY-
kaxs §, H, I n-npoy. onucaab 30 raasa 4 aoma-
HYI0 suabio SHIKA; mo OHB TIOK2/KemcH raasy
npumejimuMs 00 nocakaseMy €soemy Hampasaes
Hito AM, n yroas BL4, nau, mo OpOBEACHIH AU-
vhu AN mapaaxeacno BR, yroas NAM 6yzemmn
phace npeaomaenie onaro ayya RS. Ilporegemn
Kb moikams S, H, I n npod. u3b yeHmpa seMm-
A4 C paplycol BEKNIOPSI AyMA ONMCaHHAro Aiy-




2Mb, Koy Oylyms Kb CAOAMT AMMOCKEpE! nep-
EHAUKYAAPHBl, U MOAOKHMDL YIMO Ay4b NpH
BX0Ab BbL NnEpBOM CAOHA Npu S, NpeKAe HPeAcM-
EHiA Bb HeM'b, COCIMaBAHAB Cb PajiyCOMB BEK-
BOPOMTL yroas ¢, a 10 NPEAOMAEHin yroas &5
@0 OHL CO BIIOPHIMBL  PajiyCoMb BEKIMOPOME
COCMAaBUINL MNPEKAE TPEAOMAERIA Yroasb §'4=3d',
®ab ¢ Gyaemn» = SCH. Ilycmb cell ayub 10
DEAOMACHIM COCIIABKINEL CO RIIOPBIMB PaAiyCOMS
BBERMOPOML  yroad 67, mo OHb Ch MPEmbUMD
pajiycoMb BEKINGPOMB A0 NpEAvMAERHis Cocina-
Bums yroab §'+d’, rab bypems 4'=HCI Nycms
€l Ay¥b N0 NPEAOMA€HiM COCHIaBEM'B Cb Yeli-
BEpPIBIME  PajiyCoOMb BEKIMOPOMb yroas 67, u
makb Aaabe. Ilycmp Bb xakoe anbo Epema npu-
@€ms Aydb H3L S Bb 7, npu Y€MD pajiyCh BEK-
MROpHL ONMUIEMDb Yroib SCT, xomopoﬁ Has3HaYUM®%
Mpe3b . {lorokum» Ymo yucao echxs caoeps,
pean Kou Ayyb Npollleat Bl cie spems, Oyjems
®», pasymba » yncao Henmsmbpmumo BeiuKOe, u

HasHa4uMb Yrolb ﬁ(n), rKomopou byaems npu T,
Oysro V. Ilycmb 3HAMEHAaWEAM TIPEeAOMHINEAD-
HOCWW , M. € 3HaMeHaleAl COAEpXKaHiA MEXAY
CUHYCOML MajeHiA U CHHYCOMY TPEAOMAEHid, IO
SOpAARY ca0eBh, Oyayms A5 A% A"%...., mo bygems

L S N sind,

sin, §'= \"sin (§'4+30) = A"sin.4'(1 494 Cot ¢),

sin. §"=1"'sin. (8" +86") = X" sin 4" (1 +4¢". Cot.4"),

n makb Aarbe;
HakoHens npu T

sin. ﬁ(n) 1 A(n)sin.(ﬂ(n—_l)-l-d. 'H(n—l))z A(n) X
2 (14 6™ Cos "= ‘));
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OMKyAa, 10 NepeMHOKERIN Mexay coboio Bchxh
YAE€HOBb BbL 06bMX®B HaCmAX'h ypapHEHId u 1o

. 5 ’ . r
pasabacnin ¢b 06bMXb CMOpOHL Ha sin. ¢ sin 4
g 2 i 3
sin. 0", ), a nOmoMb IO HasHavYeHin

npouseepenia A-A".A".... 4 ()

sin, 8 (n)= sin.\y=k. sin. 4 (144 4. Cot.8)(14-04". Cot.4")...... E
(1+(w(n——]) (n—l)).

uypes3b &, NOAyYHMb

. Cot. 6

XEembAu BO3bMEMDB Ch 00bux® CIIOPOHD unepﬁu-

ANYECKI€ AOTapuemsl, MO NO/yYHMb
log.siny==l.k+1Lsin. 841 (1 + 04", Cot.&)+1.(1 444", Ciz.4")

R [ kT S
Kakyp (1+v)=s— sa435*—7+%+...., 1 1npun Be=
auuued z ypesswmuaitgo maaoii [(14zx)=zx, mo
II0 MaAOCHIHM BEAHYHHD é4'. Cot. 6, 44". Cot. 8" n npoY.
byaems :
L sin, == 1. b4-L. sin. 0404, Cot. §'4-86" Cot. &'+ .... 40 (=g
Cot. ‘0 ey 5 :

Y pasuenie cie nnave n3obpasumca 4pesb
Lsiny=I0 k+LlLsin §+Zd.Cot.y,
pasymba 1noazn T sHakh CyMMOBaHIiA ACHOKD

. Cot. oms v=~¢ a0 \p_—_a,(”—"); HAH 4pe€3b

4osin.y=Lk+Lsin.d4[d. Cot.. . . . . (a)
pasymba HRINErposaHie COBEPHIEHHBIMS Ofllls
¥v=4 a0 '\[/:ﬂ(n).

6. JAam umumerposaHia BeamyuHbl 9y Col Y
Hapl€KAINL Tpekie onpeabanmp peanduny cy,
romopaa He ecmb auddepentiaas 4 yraa V.
Ee onpepkinmb MOKHO ABOAKHME 00pasomMu;
IX» ecmbly, 110 Ha3Ha4eHiu pagiyca sexmopa CT
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pests r, ONUIEMD UMb BHYMph yria dw i Y
¥y Epyra, mo Cig ayra byaems —=—dr.tang. ¥
gakh — B3AMb 32%Ch , NOEAHKY CL HPOAOA-
eHieMD ABUKEHiA Ayda pajplyCh BEKINOPS YMEHE-
— dr. tang. 1‘4 2
?

'emcn); no cemy byaems d¥ = Bh

dr

- mopomd cayual Oyjems . Cot. Yy—=——. 2%b

r

Bb ¢ )

fpu nmepexoab Kaxaaro yraa G(A)

smlepBa Cell yroAk, NpeRae npeAoMAeHid Ayya
A P ’

~ A
moAyuaems Npmpamesie ¢4 @ , @ MOmMOMbL Ype3b
npeioMAEsie yMmesbmaemca HEROMOPBIME KOAM-
gecmeomb %9, pasymba noasn ¢ npemepnbHHOe

. A A
yA&€ UMD NpEeaOMAeHIe; Mo CeMy d.é( ):o“.d( 5

do nAU 6.0(1):d.€(k)+ de o, . e, & Yy=d. Y+ d.p.
. 7. Takump ob6pasomn omoe ypasHernie (a)
Aemb

& Sin. Yy =1 k41 sm.a--fi:f. s xnill)

nAu
L Sind==1.k4-18Sin. 0+ [ d. Cot. Y+ [dp. Cots . (a°)
fAS BB MEErpaiaxh Ha4aAbHOH yroas ¥ 20A-
geas Onimp — ¢ ¥
VI3b cHecenid CUX'b ypaBHEHiH NoAyyumcsa

Fdy. Cot.y+ [ dp. cot.\p+fi'lrf =0

. ecmsan npm yrabk ¥=¢ paaiycn» BeKmops
R, mo bygems
AS’I’IZ.'\P

'
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VAR *
rSz'n4/+ 2o C =
7o fdpCot.y=0. . . . .« ()
8. Ypasueinie W —=dy+dp uam de=dy+d
AOCmapagemns Y —=dw—dp, a 10 CeMy Y—={(+w—p
NpHMOMY BEAUYHHBl @ H p HaYMHAIOUICA ¥ BO3pa
Ccmatomb Bmbcmb; N0 ceMy BeauunHa w ecmk
Kakad aubo pyHELiA yraa ¢ 1 Y=0+/.p; Tenne
PoOBa iKe meopema MOKa3kiBa€mb, 4mo Cia (yH

i

. Knjia fe poamHa Ob1mb BAga Ao+ Erp* 4 Evpd 4

rab Koedpdpunienmsl A, x, v nIPOY. 3aBUCHMEI Om
¢ u MoKemb ObImb OMb AMMOCQEPHRIXDL U3
mbHenin.

9. Omnpeabausb meneps 3aBUCHUMOCIIEL BeAH
YUHBl ¥ O'b ¢ NPHCMYNUMDB Kb MHINETPOBAHIK
(bopmyun dpCot. - Iloeaury 6y4em$ dy—d

A e dp= 1
[teptZve* o], mo GyAem’b £ AtpotZvp2 ...

Kak® BeamunHa ¢ BCErja 04€Hb MaAa, ¥ HHKOTA?
He MpeBBllaeMb 335 MUAymM'b HAM 0,0006, BEAH
YUHa K€ A COCIIONMB, Kakb Mbl HUKE YBUAUMD
¥3h HECKOABKUX'D €AUHEL 'S, MO YAEHB] pot3vp*+ ees
BO BCE ITPOAOAKEHIE ABMKEHi# Ayua Bb AMIMOC=
¢ept BecbMa Maro npubapasromb Kb HAcHy A
a Mo ceMy BeAnYHBa A4upe+ive*+ ... MOKEMDL BO
BCe MPOAOAKEHIE ABMKEHiA Ayva, Oesnb MyECmBU=
meArHOu omnbry, 6pIME pasCMarmpuEaemMa oCHo=
AHHOIO; HO KaK'b OHAa HAYUHAEMICA BEAUYUHOKO A, VI BH
DpPOAOAXKEHIe ABW/KEHIA JAy4a Bospacimaemsb A0
Atuotive®+ .y MmO Gamike Kb ucmueel O0yaerns,
KOTja IpH MHIMErpOoBaHiM BO3BMENCH CEpejHee
Me&EAY CUMH 4ucA0 Adiup+ive’4 .. TakuMb 006-
pasom® Oyzemn




/ sin Y

d t, Sz
R v o
2 Tuptive’ 4. Azuetzvpideeee
QasHaunMb Aiwetive4e» OyKBOIO 7, MO OHOE
¥pasHenie (6) obpamnmcA Bb
rSin.y lﬂ—o
Rsind  sind

UAK
(L) C
R

y log.

Cn\P
B
omKyaa HaEpemcH

Sin. 4 r <
- — S yﬁ-x. » /
Sin. R
KorJa Ay4p AOCMUTHEMDb raasa HabAogamens pn
, morja yrois ¥ osHavamb Oyaemd smpumoe
iPasCIIOAHIe HANPasA€HiA er0 OMb 3€HAMA, r pa-
[aiych semau, H ¢ ubaoe NperOMAEHIE AyYeMB
mpemepniuuoe, [lycms morga by zemms V=@ ur—a,
mo NOAyYAMDB ypaBHEHie

&in. 0_‘ a ) e
e
‘ A

L Sin. (Q—ho—5up’—pP—-) __ ( a’) T ©)
© sm. ® = % e
_ 10. Ecmbau Mpl yaeHBI fpo+Lvp®4 ... IEPEAD
i npespHMb, mo ypasuenie (&) obpamumes B%
Sine (@—-Ap)_(a __.L -
Sm.—a——— E)A“- -
HAR
it (p—io)=g- Fin. @,
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Komopoe ecmb ypaBHenie CumcoHoBO.

11, IMap Cumconosa yparHeHia 2erko mpos|
M3BECUIb MOMKHO ypasHedie Bpapieeso. U pbit-
CMBUMEABHO H3b OHaro ypaBHEHiA TMOAyYHINCH
l—-{__ Sin, @ — Sin. (O—hp) _ tang 3ho :
14+< — Sin. 9+ Sin. (éD—Ag) T tang (¢—~’?Tp_) 2
Bb KOMOPOM® YPABHEHIM KOrA2 CIENEHN BeAu=
YUHBl o BRINNIIA TEpBod Npean cero Gyayms
npespiunl, u o cemMy BMBCINO ‘fang. fAp MoOACma=
BUICA E?Lp, o nwxytmmcsr ‘

o\ +§) tang. (CP——%AP)

== —

UAU
o=m. tang. (O0— ;lg),
KOmopoe u ecmb ypasHenie bpajgaeeso.
12, YmO NPUHAZACKHUIL A0 BENIMUHBI =
HIO TO10HWUMB, ¥MO NpL Kakodl aubo onpeak-
AEHHOK rnemlomi; e MEcmb nabarcgenii, nnpu
uspbcmuoit svicomb Hapomempa; BeiCOma AtnMo-
cheps!, npu Koeil HayMHaemCH Np:aiOMAeHie ,
a a
; moraa b —= =
COCMaBAd€MD p, oraga bygems — =

% (R)?l+1 (]+_)711.  Kak® peanvuHa

% BCET3a OYEeHb Mana, mo BecbMa O6AM3KO KDL
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1
ucmurrb 6yzems ( >>]+ 1= (1 +—— ;731-7 =
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. Tarums ‘o6pasoMb Bb Qopmyad °
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JEMCOHOBOH byjemb {—1— T u B Bpaa-
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13. OmpegbauMb menepes AAdA OHBIXL ABYXb
pMyAs u Beandudy A Jas cero ynompebummn
@opmyry CumcoHoBy, Kakbp Oammailmyio Kb
pemuHH0. 110A0&HMB, YMO ABYyMB yraamb @ u
coomsbmiCimey0MSs NPEAOMACHIA ¢ H ¢ MO IO

- Sam@ . Smq¢

Sin. (¢—1g) Sin. (@—ip)

pseMeMB Aad onpeabienia BeAnmdmHBI (A yras
— 70° u ¢ =280° [lo mabauuk nperoMAEHiA
Bpa 16 BOI NPUBEAEHHON Kb BBICOTS Bapomempa
-6 (Dpan, menpogs, uan 2§ gwiAM. 0,94 Anabu,
gpu menaomb ' — 8° Peommopa ¢=172",5; ¢' =
9”3, KOUM'b COOMBBIICMBYIOMAA BEAWYNHA: 110
psoit opmyad Haugemcea A =5,329. Ilpn menao-
o® Peomiopa ¢ =1064",4; p' = 3327,8, RouMn
pmebmemsyemt A = 5,670. [Ipu menaomd + 8¢
Peomopa p=1577,0; p"=3i7".8, koumm coom-
ciumpyems A==5,956. Hsb cero msvbHenia
pauasl A cooimnsbcmeyroujaro mabannk Bpa-
€eB0ii, 33KAIOMMINB A0AKHO, YIDO A Cb BO3pa-
mmagieMs MEnAOmbI po3pacmaems. Ho ecmpan
pesmevb mabauny Iliaziesy, o koeir roeopum-
8, ¥m0 OHa omb @ =70° 20 @ = 9o° cocCmaB-
EHa €AWHCIBEHHO Ha QCHOBaHIM HabalogeHid ero,
BCAKAaTO YyYacmigz Mmeopin, INO OHBIMBL Ke
mpE mixb e menaAomiaxd, Kakig B3SE-

V'v‘:tl m =

it i mw a







