IlamaTHbIE 3aga4n

10.0. Ilykac

Yyvumenb mMamemamurxu

2UMHA3UU 2. Tpouuna

Mamsarusie 3agaqu. [loueMy UMEHHO OHU BATOMHWINCDH U3 THICAY APYTrux?! fIpkocTs GOpMyIMPOBOK, KpacoTa
uaen, a MHOrJA M CaM W3BWINCTHIU MIPONECC peuieHus OeperyT uX B Hammew maMsaTu. Pazbop Takux 3amad ¢
y4YeHuKaMu ObIBaeT HeOObrYanHo mnose3eH. OHU He TOJIBKO 3HAKOMATCA C HOBBIMUM UIESIMHU, HO U BHUIAT, KaK
HEMPOCTO JAAETCA MHODAA PEIeHne TOU Win uHOu 3a1a4u. «C mOCTOAHCTBOM TPUOOSA MO3T Ma3CTPO TOOUBAETCA
TAUHBLI JYYIIero XOofa», — MUCAT B IBAAIATHIX MOAaX MPOILIOr0 BeKka MaxMaTHBIA rpoccmenctep Casemun
Tapraxosep. Kax He XxBaTaeT Takoll HACTOUIUBOCTU OOJBIIMHCTBY COBPEMEHHBIX IIKOJIbHUKOB!

BriBaer, 4T0 pemeHuo TPyAHOU 3aJAYU CHOCOOCTBYET IMOCTOPOHHUU (PAKTOP. ITO-TO MOmaBIIEe B IOJIE
3pEHus, WK CIyYalHO YCJABIIAaHHAA (Ppa3a MOI'YT 3aTPOHYTH CJIOM IAaMATHU C Hy:KHOM umHMoOpMmanuen. Koraa
Hukonan Hukonaesuu Aumpees pacckasal, Kak cMepTenbHo 6oabHon Koncrantun CUMOHOB Ha3Bal cebs «eme
JKUBBIM KJIACCUKOMY, I Cpa3y BCOOMHUI )uBOro CUMOHOBA, KOTOPOT'O A BUAET €IUHCTBEHHLIN Pa3 HA TPaHIU-
03HOM Beuepe 1mo»3un B Jlyxkuukax B HosOpe 1976 roma. CumonoB Bex >ToT Bedep. CaM OH mpPOYMTAI TOJBKO
OJIHO CTUXOTBOPEHME, MHE XOpOoLIO 3HakoMoe. OHO 0OYeHb NOAXOIUT €CJAU U HE K CAMOMY MOEMY CErOJHSIIHEMY
BBICTYILIEHUIO, TO K HAIIEMy IPeOLIBAHUIO HA CEMUHADE:

Bce B 3Bé3gax me6o. C mopsa gyer Berep.
Mer BCTpeTuMm €O CTaKaHAMU 3apio.

He rosopio: «3abynem Bce Ha cBerel
Corpeemcsi HEMHOT'O», — T'OBOPIO.

IIycte mauTcs wHoub. IlycTs 3amosmaer yTpo.
B 00BATbAX AyM CUKY 51y OPHS.

IIycTe TO, 9TO A CKAXKY, HE TAK YK MYIPO,
Ho myagpocTs apyra — BBICAyIIATH MEHS.

3apy4uBLINCH ONAEPKKON KIACCUKA, IEPEX0XKY K 3a1adaM. 3a HECKOJIbKO THEU A0 3TOr0 YIYACTHUKU Ce-

MUHaApPa TOXYYIWIN JUCTOYIKU C BOCEMBIO 3aaTaMU. Bor onn:

1. Beraucmure 6e€3 moMomny TabIuI 1 KaTbKyIATOPa, IUCIO tg % tg 2771- tg 3771-

27 3
2. CpaBHUTE IBA YUCAA: — U arccos —.
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3. CpaBuuTe nBa YUCIA: 1o © aresin z.

4. CpaBHuUTE IBa YUCIA: COS ?1’—7{ u 0,67.

5. [Iycte , f 1 7y — yIVIBI OCTPOYTOJIBLHOTO TPEYroJabHuKa. [JokaxkuTe, 9To sin o + sin f + siny > 2.

6. Jokaxure, 9TO CyMMa [JINH MEeIWAH TPEYrOJbHUKA HE MEHee YeM B [NEBATH Pa3 [MPEBOCXOLUT PAIUYC BIIM-
CAHHOU B DTOT TPEYTrOJbHUK OKPYKHOCTH.

7. Moxaxwure, 4TO s JIOOBIX MOJOKUTENBHBIX @, b, ¢ HE MOI'yT OJZHOBPEMEHHO BBIIOJIHATHCS HEPABEHCTBA!

1 1 1
a(l—10b) > e b(l—c¢)> e c(l—a)> 1
8. Hamagure munumanbHOe 3HadeHue Beipaxenus (r + y)(y + z), ecau @, Y, 2z — HNONOKUTEABHBIE TUCIA U

zyz(x+y+2)=9.

1. llepBas 3axava Gblta omybiukoBaHa B cupasodauke «MIY — 2002» (cTp. 163) u npusiekjia BHUMAHUE
muorux pemarenen. Becuon 2002 roga mens cupocun o Hen Urops BanymeHKoB (3aKkaHIMBaeT 4eTBEPTHIN
kypc BMK), o 1o mycrsaxam He 06paiajcs. 3HAI0, ITO OCEHBIO TOrO ke ['OJa dTY 3aJady HMbITAIACH DElIUThb
CpyIna MEXMaTOBLEB, COOpaBIIasca Ha 20-JeTue CBOEro BHILYCKA; MPENIOXKUIN TOIyMATh HAX HEUl ¥ OJUHHA-
IUATUKIACCHAKAM BTOPOU WIKOJBI (TaK KAK PEIIeHWEe C HUMU He pa3o0pajy, TO MOXKHO HPEINOIOKUTL, ITO
YUUTEIA ero He HAILIA ). SHAMEHATEIb OLECHUTD JEr'KO:
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Hautu, 1emy paBeH YUCAUTENb, YeMY PABHO MTPOU3BEIEHNAE COOTBETCTBYIOMINX CUHYCOB, JOJITO HE yIaBAIOCH.
IMomor cayuai: B3aTas B pyku kaura Mopakosuda u JIuTBUHEHKO (A He IPUKACAJCA K HEU JIET MIECTh), YIaB Ha,
OJI, OTKPBLIACH HA CTPAHUIE, Tae B HOMepe 1327 1 yBumes u 0TBET, 1 MOACKa3Ky. Hamro BO3BOAUTE B KBapaT!
OxkasbiBaeTcs, BCE OYEHb IPOCTO:

1327. sin2(g) sin? (2%) sin2(377r) = 614

Rin? (g) sin? (277T> sin? (377T> = (1 — cos 2;) (1 — cos 4%) (1 — cos 6;) =
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2-3. [se crepyromue 3agaqu npemaaranuchk B 2001 rogy mocrymamommM Ha reorpadguaeckuit pakyIbTerT

T . 3w
MTI'Y. Pemenue ux HECIO0XKHO, TAK KAK 3HAYEHUSA COS — U SIl == JIEI'KO BBIYUCIAIOTCA (pacCcKasbiBas 00 dTUX
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3aa9ax, MOXKHO MOKA3aTh HECKOMbKO IIyTel, KAK 3TO CAEIaTh).

ABTOpCKOE XK€ pelenre OCHOBAHO Ha UIee CPpaBHeHusA ¢ HygeM. Tak, B 3a1ade 2 yBeJIuIUM CPABHUBAEMBIE U~
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cra B 5 pa3. [lockoabky sin 27 = 0, cpaBHUM ¢ HyJIeM Sin (5 arccos(i) ) On paBen 6250
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arccos 1—0 > ?

OcranbHble IATH 3a1a4 OpeqIaraIuck aburypuentam B anpesie 2003 roga na ycruom sk3amene BMK.

> 0, cieJ0BaTENIBHO,

4. Bymem cpaBHEMBATH C HyJeM, YBEIWYWB COOTBETCTByMOmue yrisl B 11 pas. 3amogospuB, ITO aBTOPHI

MPUIYMBIBATH 3aAQY AL MCIA 3 ~ 0,67, MOXHO mpenyrajgaTh OTBET U YIPOCTUTDL BBIYUCACHUSA, IOITBED-
2 3

XK paformue »Ty runoresy: 0,67 > 3 > cos(1—71T>.

5. Ora 3agada M MeHs caMas MaMsATHas u3 paccmarpuBaeMbix. Yrpom 20.04.03 eé npenmoxuiu Auapero

MapkoBy u3 Tpounka (yuurca Ha ¢pusdaxe MIY | 3axaHIMBaeT TPETUN KypC), OMYCTUB CIOBO ~OCTPOYT'OIb-

uei”. Korga on mpusesn npumMep HEBBIIOJIHEHUS JAHHOO HEPABEHCTBA (XOTs OBL I o = , 9K3aMEHaTOPHI

)
TMPeIIOKUIA AHIPEIo UCCAeNOBATE, I KAKUX YIVIOB TPEYTOIBHUKA DTO BEPHO. 3a1a49a Y MEeHs JOITO HE MOIY-
qanach. llenreHampaBIeHHbIN IOUCK B KHUTAX Y€rO-HUOYIb MOX0XKEro, qaua pe3yabraT. OKa3sBaeTCs, 1A YIVIOB
0600 TPeyroJIbHAKA BBIIOIHAETCA COOTHOMmeHne: sin” o + sin’ 3 + sin? v =24 2cosacosfcosy.

[okasaTh 5TO Jerko, emg mpolle NIPUMEHUTh B HAIIEM ciIydae: sina + sin § + siny > sin? o + sin® § + sin® v,

a 9T0 OOosbIIe ABYX, TAK KAK KOCAHYCHL OCTPBIX YIVIOB IIOJIOXKUTENIbHEL.

6. Pemas 5Ty 3amgady, s He IOrajaJcs 3aMEHUTH MEIUAHBI BEICOTAMU, Ibs CyMMAa HE IPEBOCXOLUT CYMMBI
muH Mequad. [lonckasky HaImen Ha TMepBOU Ke CTPAHUIE OYeHb MaMATHOU masi Mens xkauru O.I'. Tormana
” YpaBHeHUs, TOXKIECTBA U HEPABEHCTBA IPU PEIIEHNM T€OMETPUYECKUX 33aa4”, KOTOpyw moayumn 40 mer

Ha3a [ 3a ycnex Ha omuMnuage B Cesepuou Ocerun:
ma+mb—|—mcZha+hb+hc:25(%+%+%) > 9r, Fger:#l‘i_c.
7. Kpacusoe pemenue »rou 3agaau 66uto Haugeno A.H. Augpeeson; A./l. Bavukos u I1.B.Yyakos npemmo-
JKWIK €IIe OJWH OYeHb MPOCTOU IIyTh: IEPEMHOXKUTL BCE TPU HEpaBeHCTBA. MHE Xe MOYeMy-TO cpasy MPUILIA,
B roJ0BY mies 3aMeHbl a = sin® A, b = sin® B, ¢ = sin® C, mocie 9ero A CIOXKII BCe TP HEPABEHCTBA, U Oy I
nporuBopeure. [[ymar, 9T0 3TOT OyTh s [I0ACO3HATEIHLHO BEIOpas Oarogaps 3agadaM 1 u 5, rjie BCTPEIAInCh

KBaJIpaThl CHHYCOB.

8. Bripasum u3 Broporo cooruowenus e (¢ +y) uHe (y+2) ,a (z+2) x4+ 2 = miyz — ¥, Torma
9
(x+y)y+z)=-=ylz+2)+y>+z2= — taz26.
MuHEMATIBHOE 3HAMEHne JOCTUraeTcs, ecin £z = 3. Hampumep, £ =3,y = -2+ /7, z = 1.

OTa UBAMHAA 33Ja9a 3AMOMHWIACH MHE B MEPBYIO OYepenb TeM, UTO IILIa B OJHOM CIUCKE C YeTHIPHMSI
npeasgymumMu. Kpome TOro, B HeW, Kak W B IIECTOU 3ajgade, ecTb mudpa 9. BriBaeT, 4To U Takas Mea0vIb
[IOMOr'a€T HAUTU PEIICHNE.

Bararogaps moemy pacckady (B Takol HEOOBIYHOU OOCTAHOBKE) DTH BOCEMb 3aJad TENePb 3ANOMHATCI U
BaM, U, BO3MOXKHO, IPUT'OAATCA KOTIa-HUOY Ib.



