INKOJA B «<KBAHTE»

PaCCTOAHUA
Ha chepe

C.KY3HELJOB

« ﬂIOEPOE YTPO, TOBOPUT KOMAHIUP

BO3/yIIHOTO cy/Ha. Hair camoser ce-
rofHs BbImosHsAeT pefic Ne100 mo MapuipyTy
Mocksa — Hpio-Mopk...» 3arismeM B cripaBou-
HUK: mupota MOCKBBI 53°45, Hbfo-VIopKa
40°43'. Kazamoch Obl, HYKHO JIETETh Ha IOTO-
3ara/l — OJIHAKO CaMOJIET YBEPEHHO 3a6upaer K
cesepy: noj kpbiom Cankrt-Ilerep6ypr, bas-
tuiickoe Mope, CkaHIMHABUA. ..

Pasrazka mpocra: 3eMJysl He ILIOCKasi, M
JINHYSI, TPOBEJEHHAs 110 JIMHeHKe Ha Kapre
(roxcodpomus), He Gyjer caMoii KOpOTKOIl Ha
riobyce. PaccMoTpuM, HarpuMep, /[BE TOUKH
Ha mwmpore 45°, mesxay xoropbiMu 180° moJ-
rorel. Ecim serets mo 45-it mapaanemu (ps-
Mas JMHUS 110 KapTe), IPHIETCS MPEO/I0JIETh

2
paccrosinue Tr = T[TRD, rae v — Ppajamyc

napasuneau, Ry — paguyc 3emun. Ecanm ke
JIeTeThb Yepes MOJII0C, TO Mbl ITPOJIETHM YeTBEPTb

Kpyra paamyca Ry, T.e. %T[RD — TOYTH B

nosrropa pasa Menbie (/2 =1,41). Hexapom
3HAMEHUTBIN coBeTckuil etTunk Banepuit Uka-
JIOB U36paJl MIMEHHO 3TOT ONACHBIN HOJISIPHbII
mapmpyT (puc.1) muas nepenera uz MoCKBbI
(55°45 c.am., 37°37" B.A.) B aMepHKaHCKHii
Banxysep (45°38 c.m., 122°36' 3.1.).

Camblil KOpoTKuil IyTh Ha cepe — TO Lyra
60bUL020 KpY2d, T.e. OKPYKHOCTH, KOTOpast
MOJIYYaeTCsI TIPU ceYeHUH cepbl MI0CKOCTDIO,
poxo/isieil yepes 1eHTp. Bedkuilt mepujnan
ectb jayra (TouHee, MOJOBUHA) GOJIBIIOTO KPY-
ra, a BOT Cpeau TapaJiyiesiell Takoil dYecTu
YIOCTOUJICS JINIITh 9KBATOP.

A Kak BBIUNCIUTD PACCTOSHIE TI0 3TOW KpaT-
yaiiieil TUHUU, eCJi U3BECTHDbI reorpaduuec-
KHe KOOpAUHATDI ABYX NyHKTOB P u Q? Ilyctb
MEX/ly HUMU [3 TPa/lyCOB JIOJITOTBI, a ITUPOTHI
UX paBHbl O; U 0O, (06e TOYKU B CEBEPHOM
nosynrapuu). IIpoBeieM yepes TH TOUKU Me-
PHUINaHbI, OHM TIepeceKyTcs B omocax N u S
(puc.2). Tpeyrompuuk NPQ cocTaBIeH U3 IyT

Puc. 1

GOJIBIINX KPYTOB; UX JIMHBI y100HO U3MEPSITH
yeaoeot mepoi: 1 rpaxyc cocrasisier 1/360 or
mosiHoro Kpyra. Ilepefiti oT yTioBO# MephI K
KIJIOMETPAM OYeHb IIPOCTO: Ayra B Y I'PagycoB

MMeeT JUIHY T TR, .

B yraosoit mepe croponnt NP u NQ paBHBI
Oy U O,; yroa npu BepumHe N pasen f3.
Hyskno Haiitu cropony PQ. Ha nockoctt Mbl
ObI BOCIIOJTb30BAJINCD TEOPEMOI KOCHHYCOB. EcTb
JIM Takasg Teopema Ha cdepe?

BenomunM, otkyga 6epeTcs IJIOCKask Teope-
Ma kocmHycoB. IlocMoTpmm Ha pucynox 3 n




IIKOJA B
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i a
A x Hb-x C
Puc. 3

npuMeHuM IBaKIbl Teopemy I[Tudaropa:
U 2 2 2
B =h" +a7
2

otkya caeayer a’ —c® =b* =2bx . lockon-
Ky x =ccos[A , nomyuaem

a’> =b*> +¢* =2bccos UA .

Wrak, HaM HYKHBI [[Ba HHIPEJUEHTA: AHAJIOT
teopembl [lndaropa u anamor COOTHOIIECHUS,
BBIPAXKAIONIET0 KOCUHYC, [IJISI TPSIMOYTOJIBHOTO
TPEYroJibHUKa Ha cdepe.

[Tycts B AABC na cdepe yron C npsiMoit, a
0A= a ; yruosble Mepol kKatetoB BC 1 AC n
TUNOTeHy3bl AB paBHbl @, b 1 ¢ COOTBETCTBEH-
Ho. IloBepuem cdepy Tak, utoGbr TOuka A
oxazasach IOskHbIM TOsTIOCOM. [1J1s1 TPOCTOTBI
cuntaeM, 4To Touku B u C TOXKe HAXOMATCS
1o)kHee akBaropa. CoOBEPIIMM HEHTPAJIbHYIO
npoekimio’! (puc.4) — tourn B u C mepeiiayT
B B un C;. Ilupammpa OABC; usobuiyer
IIPSAMBIMH YTJIaMU:

DACB= 0 OCB; 0 OA€[0 O#AB, ° 90
(nokaskute 210!). B wactHOCTH, COXpaHWICA

npsaMoil yrosn mpm BepmmuHe C. 3HauwnT,
cosA= AC,/AB, (cam yron npu Bepumne A

Puc. 4 C'1 B,

1 3aMeTI/IM, YTO 9Ta K€ MPOCKIUA UCIIOJIb30Ba-
JlaCb Ha KapTe€ Ha pUCYHKeE 1.

«KBAHTE »

n Ha cdepe, U Ha KacareJpbHOU TLIOCKOCTH
uMeeT Ty ke BeJuduHy). I[0CKOIbKY
AC, =OAtgb n AB; = OAtga, nonydaem
cosUA= tgb/tga : na cdepe, 4TobbI y3HATD
KOCHHYC yTJIa, HaJ0 JAEJTUTH He KaTeT Ha THI0-
TEHy3y, a TaHTeHC KaTeTa Ha TaHTeHC TUIoTe-
Hy3bl. JIerko MOMYyYHTh W COOTHOIIEHHE Ha
KaTeThl M THIIOTEHY3Y, 3aMEHSIOIee 3/1eCh TeO-
pemy Iludaropa:

OB, cosc = OA =OC, cosb =OB, cosacosb ,
OTKy/a
cosacosb = cosc.

Tenepb MbI TOTOBBI BBIBECTH C(HEPHIECKYIO
TeopeMy KocuhycoB. ITocMoTpuM ere pas Ha
PUCYHOK 3 11 BOOODPA3KM, YTO J€JI0 IPOUCXOUT
Ha cepe:

Ctosa = coshcos (b - x),
Epos ¢ = coshcosx.

Ecian cosx # 0, MoxxHO n36aBUTHCSA OT COS/L;
BMeCTO (HOPMYJIBI KBapaTa PAsHOCTH HAM Te-
nepb mpuroauTesi GopMysia KOCHHYCa Pas3HO-
CTH:

cosc . .
cosa = (cosbcosx +sinbsin x) =

cosx
= cosbcosc +sinbcosctgx.

Haxownern, tgx =tgccosUA, orkyna
cosa = cosbcosc +sinbsinccos [A.

Ira dopMyJia He OUYEHD [TOX0Ka Ha MJIOCKYIO
TeopeMy KOCHHYCOB?, Of[HAKO ee paloTy yc-
TeTTHoO BhinosiHAeT. Bepruemes k ANPQ : B HeM
cos PQ = cos 0 cos, + sin o sino, cosB . [t
Mocksst u Hpio-Mopka o, = 35°, a, = 50°,
B=111°, orkyma cosPQ =0,37, yrioBas
Mepa ayrn PQ mpumepHo paBHa 68,28°, a
paccTosiHIE MeXK/Ly TOPOaMi PABHO TIPUMEPHO
7600 M.

Harm pe3yibTat He BIIOJIHE TOYEH, TIOTOMY YTO
HOBEPXHOCTb 3eMJIU He COBCeM chepuyecKast.
Bpaiienne BOKpPYr OCH CXKMMAaeT IJIAHETY K
IIJIOCKOCTH 3KBATOPa; BJIMsieT HA ee (OpMYy U

2 Ha caMoM Jieie, TIOCKAsi TEOPEMa KOCHHYCOB
MOJIy4aeTcsl Kak IMpeJlesbHbli caydail cdepudec-
KOIi: ecam, yrjopas Mepa JIyrm X Maja, To
cosx =1 —%, U TOCJIe TOICTAHOBKYU U OTGPACHI-
BaHMS MAaJbIX CJIAaTaeMBIX TIOJydaeTcs Kak pas
06bIuHAsT TeOpeMa KOCUHYCOB (a M3 COOTHONIEHUST

cosc¢ = cosacosb B MPAMOYTOJBHOM TPEYTOJbHI-
Ke nosydaercst Teopema Iudaropa).




38 KBAHT

HepaBHOMEPHOE paclipe/iesieHie CyI U OKea-
noB. CoBpeMeHHas HayKa TOBOPHT, UYTO 3eMJII
umeet hopmy zeouda (MEPEBOJS € TPEUECKOTO:
dhopmy Tesia, noxoskero Ha 3emiio) . [Tpu Harem
BBIYUCJICHUHN TIOIPEITHOCTb COCTaBHJIA OKOJIO
100 kM, T.e. Menbie 1,5%.

Yupaxxunenus

1. Bbruumciute paccrostHue TO Ayre GOJTBIIONO
Kkpyramexay Bepomnom ( 52°31" c.m., 13°23" B.1.)
n Cumneem (33°52' 1o.m., 151°12" 3.1.).

2017 /Ne4

2. B nmokasatesbctBe chepHUeCKoOil TEOpeMbl KO-
CHHYCOB MbI OIIyCTHJII MHOTHE CJIyd4al: KOT/Ia BbI-
coTta IOMNAJIaeT Ha IPOJOJIKEHNE CTOPOHBI; KOT/a
cosx =0 ; KOrza BepIIUHbI IPAMOYIOJbHOIO TPEY-
FOJIbHUKA OKa3bIBAIOTCA B Pa3HbIX IOJYIIAPUAIX.
BoccranoBure paccysxjieHust Uit 9TUX CJIy4aeB.

3. Jlokaxkure, 4TO B IPSIMOYTOJIBHOM TPEYTOJbHHU-

sina

ke Ha cdepe sinA= BoiBeure otcioga

C(bepH‘IeCKI/II;,I aHaJiol' TEOPEMbI CUHYCOB.

KOHKYPC UMMEHU A.II.CABUHA

aa4yl

Mbi 3aBepliaeM o4YepPefHOV 3Tall KOHKYpPCa 10 peLieHuio MateMaTuyeckux 3agay. KoHkypc
BO306HOBUTCA B crieqyroLyem y4e6HoM rogy. 3agarHvs rnosBaTcs B ceHTabpe u 6yayT ony6inkoBaHel

B «KBaHTe» N°9,

3apayumn paccyutaHbl B IEPBYIO o4epenb Ha yYaLumxcs 7-9 KJ1accoB, HO Mbl OyaemM paabl y4acTito

LUKOJIBHUKOB BCEX BO3PAacToB.

Bbicbinavite peweHns 3afay, ¢ KOTOPbIMU CIIPABUTECh, SJIEKTPOHHOM [10YTON 110 aapecy:
savin.contest@gmail.com v o6b14HOV moyTos o agpecy: 119296 MockBa, JIeHUHCKMI MPocreKT, 64-
A, «KBaHT» (c nomeTtkon «KoHKypc umerun A.l1.CaBura»). Kpome vmerHun v pamummnm ykaxure ropoas,
LUKOJTY M KJ1ACC, B KOTOPOM Bbl YYUTECH, & TAK)Ke 0OPaTHbIV MOYTOBbIN aApec.

Mpb1 ipuBeTcTByeM y4acTne B KOHKYpCe He TO/IbKO OTAE/IbHbIX LUKOIbHUKOB, HO M KOMaH4 (B Takom
aryHae npuUcsINIaeTcs 04Ha pabora co CrIMcKoOM yHacTHUKOB). Y4acTBoBaTe MOXHO, HAYUHAS € JIloboro
Typa. lMobegurenesi xayT ANMNIOMbI XXypHana «KBaHT» u rpusbl.

Xenaem ycriexa!

24. B Bosme6HOM BOpiie OGUTAIOT TIpe-
kpacubie den. Kaxkmapri genb y Bcex eii,
KPOME OJIHOIl, yJIydiiaercss u 00asiTeJbHOCTD,
U [IPUBJIEKATENBHOCTD, a Y ocraBiieiicst den —
TOJIBKO OJJHO U3 3THX KawecTB (a Apyroe Mo-
Ker u yxyaummrtbes). OpHako 3a HnocaeaHuit
rog Bce ¢deu COBEPIIEHHO HE W3MEHUJIHCD.
KaxoBo HamboJiblliee BO3MOXKHOE 4ncyo eii
Bo asopue? (B romy 365 aneii.)

A.Kanenv-benos

25. M3 xpyra MOXHO BbBIPE3aTb YeThIPEX-
YTOJIbHUK, Y KOTOPOIr'O JAB€ IIPOTUBOIIOJIOKHDIE
CTOPOHBI PaBHbLI @ U ¢, a [Be apyrue — b u d.
Tomuk BryskuH yTBepkiaer, 4ro TOr/a U3
3TOTO KPyTa MOKHO BbIPE3aTh 1 YeThIPEXYT0JIb-
HUK, Y KOTOPOTO /iB€ IPOTHBOIIOJIOXKHBIE CTOPO-
HbI paBHbl @ U b, a aBe apyrue — ¢ u d. Ilpas
gu Tomuk? Pemmte 3amady B cuaydasx, Korja

KoHkypc npoBOAMTCS COBMECTHO € JKYpPHAJOM
«KBantuks .

HCXOJIHBIN YEThIPEXYTOMbHIK: a) BIIUCAH B J]aH-
HbIH Kpyr (BEPUIMHBI YETHIPEXYTOJIBHIKA JIe-
JKaT Ha TpaHuie Kpyra); 6) He 006513aTelbHO
BITHCAH, HO BBITYKJIbIH (JIMaroHAJH JIEKaT BHYT-
PU YETBIPEXYTOJbHUKA); B) MOXKET ObITb HEBbI-
mykabiM (OIHA M3 AMaroHaJIeli MOKET JIeKaTh
CHAPY’KU YEThIPEXYTONbHUKA).
C./Jlsopanumnos

26. Jlagps 1OKHA TTPOUTH U3 JIEBOTO HILKHE-
ro yrja maxMaTHOHI JJOCKU B IIPaBblil BEPXHMUI
posHo 3a 6 xomos. Ilpm atom oma MokeT
CABUTATHCS TOJIBKO BIIPABO WM BBEPX, a XOJbI
BBEPX U BIIPABO JOJUKHBI uyepenoBatbesd. Haii-
JIATE KOJIMYECTBO BO3MOKHBIX MapIIpyTOB Ja-
JIbH.

I1. Kosxesnuxos

27. JlokaskuTe, 9TO [/ BCEX HATYPAJbHBIX 1

1
YHCTIO —(44”Jr1 + 4501 +1) SIBJISIETCST COCTAB-
HBIM.

B.Pacmopeyes



