MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

Oaumnuada «Iloxopu Bopobvésv, 2opvis
Bapuanm 3—-1 (Ya)

Haiiniure BCe HaTypajbHBIE UHCAA T U Y, YAOBJIETBOPIIONINE yPABHEHUIO
3 4+ 2y% = 2016.

CyMMa mepBBIX HATH 9JI€HOB '€OMETPUYECKOil mporpeccun paBua 93, a cymma
caeyiomux H 4aeHoB pasua 2976. Haiiure cymMmmy nepBbix 7 9I€HOB IIPOrPEC-
CHU.

Cepemunamu ocuoBanmit BC' u AD tpanemuu ABCD asnsgiorcsa touku K n
L coorsercreenno. Ussecrno, uro AD = 10 - BC'. Ha 6okoBbix croponax AB
u C'D B3garel, coorBercTBenno, Toukn M u N, tak uto npamas M N mapa-
JIleTbHA OCHOBaHUAM Tpameryu. [Ipn kakom 3uadenun orHommenus AM : M B
cymma omaeit rpeyroyibhukoB BKN u M N L Gyger naubosibiieii?

Pemure nepasencrso

V2sinz cos z > cos® x — sin® x + sin x cos z(sinz — cos ).

2z—1
[Ipn Kakmx 3HaYEHMAX a U b HEpaBeHCTBO b < 164e2-4v+5 < @ BBINOJHAETCS

IS BCeX JIeHCTBUTEIbHBIX T7

mapm 20106 e.

MockoBcKmit rocyJapCTBEHHBIIT YHUBEPCUTET
nmenu M. B. Jlomonocosa

Osumnuada «Iloxopu Bopobwvésv, 20pvls
Bapuarnm 8-2 (Y¢pa)

Haiinure BCce HATypajbHBIE UHCAA & € Y, YIOBJIETBOPSIONINE YPABHEHUIO
822 + 3% = 2016.

CymMMa mepBbIX IATH Y4JI€HOB FeOMEeTPUYECKOil IIporpeccun paBHa 242, a cymma
caenyromux 5 wienoB pasua H8806. Haitaure cymmy mepBbix 6 9j1€HOB mpo-
rpeccuu.

Cepemunamu ocuoBanuit BC' u AD tpanenun ABCD asngarorcs toukn K u L
coorsercrenno. Uzsecrno, uro AD = 9- BC'. Ha 6okosbix croponax AB u C'D
B34ThI, cooTBeTCTBeHHO, TouKu M u N, tak uyro npamas M N napasienbHa
OCHOBaHMAM Tpanernuu. [Ipu KakoMm 3Hadennn orHommenus AM : M B cymma
wiotaeit rpeyrosibHukoB BK N u M N L 6yner saubosibieii?

Pemure nepaBencTBo

cos® z 4 (sinz + cos ) sin  cos x + sin® x < /— sin 2.

6x+3
[Ipu kakux 3HadeHusx a u b HepaBeHCTBO b < 9422 +42+10 < @ BBIOJHAETCS

JIJ1s BCEX JIECTBUTEIbHBIX L7

mapm 2016 2.



Omeemut u pewenus % eapuanmy 3—1

1. [lepebopom, KOTOPBII MOXKHO COKPATUTh U3 COOOPAXKEHUIl [1eJIMMOCTH, MIOJIy-

qaeM.
OtrBet: £ =12,y =12, x = 6,y = 30.
Orser k Bapuanry: 3-2: x =6,y = 12, x = 15,y = 6.

bi(l4+q+...+q%) =93,

bi®>(L+q+...+q¢") =2976,
3(128 — 1)
Sl s ) R U

7 1 38

. Ilosyuaem cucremy {

oTkyma ¢ =2, by =3 = Sy =
OrBet: 381.

PeweHue 6TNOPo2o 8APUAHING:
bi(14q+...+¢%) =242,

, OTKyza ¢ = 3, by = 2
big®(14q+ ...+ q*) = 58806,

[Tonyuaem cucremy {

= Sp = % = 2186.
Otsert: 2186.

. Beenem obosunavenusi: Sapcp = S, AD = k- BC (k > 1), BC = a, BricoTa
tpaneriuun ABCD — h, x = ]\jg Toma S = “‘Hmh orky1a ah = ﬁL—Sk
[Momyuaem: Spxn = % g hr = 2(1+k) Tak kak MN = z(k — 1)a + a, 10O

B K C
M N
A L D
Puc. 1:
Sping, =SB (g gy = Se=Din0=s)

S
SBrN + SunL = m(2x2(1 — k) 4+ x(2k — 3) + 2).

Oyuxus f(z) = 23;2(1 —k)+x(2k —3) + 2 uMeer MaKCUMyM LU T = TR
Ecinu k =10, To zg = 36, orkyma AM : MB =19 :17.

Otser: 19 : 17.
OrBer k Bapmanry: 3—2: 17 : 15.

. Hepasencrso paBHOCHIbHO HEPABEHCTBY /2 Sin & cosx > cosx — sin .

. T I
cosz —sinx < 0 sin(z ——) >0 4+27Tk<$ 2+27Tk
1-p1it cnyuait . & 4 < 51
sinzcosz > 0 sin2z > 0 7T+27Tk<$<z+27rk
) T
cosz —sinz >0 sm(x—z)g()
2-oit coywaii . 5 . L & 1 <
2sinxcosx > cos” x — 2sinx cosx + sin“ sin2r > =
T
B + 21k <z < 1 + 2nk
om 177
— + 21k < — + 27k
1 + T < 2 + 27
Otser: (75 + 2mk; 3 + 2nk] U [7 + 2k; 1X + 2k), k € Z.
Orser k Bapuanty: §-2 (IZ + 2rk;m + 2nk] U [ 2 + 2nk; — 5 + 27k), k € Z.
. Iycrs t = 22 — 1. Pacemorpum dbynkuuio f(t) = t2+4 Tax kak t2 +4 > 2V4t2 =

4t], To —1 < ﬁ < 1. Buavenus +1 ,H,OCTI/IFaIOTCEI HpI/I t = +2. CJ‘[e,ZLOBaTeJ'IbHO,
MHOXKECTBO 3Havenuit Gyuxumii g(t) = 16 Lo iets — 167 ecrp nostyunrepsai [5;2].
OrBer: a > 2,0 < 5

OrBer K BapuaHry: 372: a>3,b< %



MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

1.

Oaumnuada «Iloxopu Bopobvésv, zopvis
Bapuarnm 4—1 (Couu,)

Ha copeBHOBaHug 110 JIerKOil aT/I€TUKE YUEHUKHU IIKOJIBI IIPUEXAJIA HA aBTOOY-
ce, Bmernatomem ve 6osiee 40 genoek. Karkipiit u3 HUX y9acTBOBAJI B OJHOM
u3 BUOB copeBHoBauuil. Ilpu srom 1/7 4acTh y4eHUKOB 3aBOEBAJIH 30JI0THIE
meganu, 1/4 qacts — cepebpsrbie u eme 1/4 — 6ponsosbie. Ha obparnowm 1my-
T MeAa/INCThl PEIInJIn CO6paTb ACHBI'M 1 KYIIUTDH 110 OJHOMY TOPTY KazK/10MYy
U3 CIIOPTCMEHOB, ocTaBinemycs 0e3 memajeit. CKOJIBKO TOPTOB UM IIPHUIETCH
MOKYATh !

Kakne 3HaueHns MOXKET IPUHUMATH BhIPAXKEHNE :17% +T122 —1—:17%, rje r{ u ro —
HECOBIIA,IAIOIIIEe MeXKTy coboi KopHH ypasHennus z° — 2015z 4 2016 = 07

B okpyxuocts ¢ nearpom O proucan derbipexyrojibank ABC D, nuaronasiu
AC u BD xoroporo mepecekatorcst B Touke M, mpuuem AM = 4, AB = 6.
Oupejesnre, Kakoil Moxker OblTh HaMMEHbIIAsl JJIMHA JuaroHaiu BD, eciu
U3BECTHO, 9TO CTOpoHbI AB 1 AD pasroymasenst ot Toukn O.

Haiiure cymMmy BCex npuHaj/IesKaIux OTpesKy [—75; 5] mesbix pernenuii Hepa-
BEHCTBa
sin (“—29”) — cos (“—29”) +1
sin (Z£) + cos (&) — 1

S o ( . x > X
> sin (arcsin — ) — —.
10 10

Vkaxkure BCe 3HaUYEHUS ApAMETPa @, IPU KAXKIOM U3 KOTOPBIX CACTEMA

224+ 2%+ 2y(x —a) +a®> =0,
2727V . logyz < 1

MMeeT PelleHUd, U HaWJIUTe 9TU PEelIeHud.

mapm 20106 e.

MockoBcKmiT rocyJapCTBEHHBIII YHUBEPCUTET
nmenu M. B. Jlomonocosa

1.

Osumnuada «Iloxopu Bopobwvésv, 20pvls
Bapuanm 4—-2 (Cowu,)

Ha copeBHOBaHus 110 JIerKoii aT/IETUKE YIEHUKHU IITKOJIbI [IPUEXAJ/IH Ha aBToOyCe,
BMeraomem He 6osiee 79 genosek. Kaxkipiit n3 HUX y4acTBOBAJI B OJHOM U3
BB copepHoBanuii. IIpu srom 1/11 9acTh yYeHHUKOB 3aBOEBAJIUA 30JI0ThHIE
measn, 1/4 qacts — cepebpsubie u eme 1/4 — 6porszossie. Ha obparaoM myTu
MeJa/IMCThl PEIININ CO6paTb AC€HbI' 1 KyHIUTH 110 OJHOMY TOPTY KazKIO0MY
U3 CIIOPTCMEHOB, ocTaBinemycsa 0e3 Mejaseit. CKOJIBKO TOPTOB MM IIPHUIETCS
MOKYTIATh !

Kakne 3raveHnsT MOYXKET TPUHUMATH BhIPAXKEHNE x% + 2179 —I—x%, rje 1 u Ty —
HECOBIIAIAOIIIEe MexXK 1y coboil KopHu ypasrerns x5 — 2016z + 2017 = 07

B okpyxuocTs ¢ nearpom O Brucan uerbipexyroibHuk ABCD, B KoTOpOM
muaronans AC pasua 9/2, a cropona AD pasua 3. Onpejenure, Kakoii MoxeT
ObITH HAMMEHbBIIAS JJIMHA JunaroHaan B, eciu u3BecTHO, YTO CTOPOHbI AB u
AD pasroynaiensl ot Toukn O.

Haiimure cymmy Beex mpuHaiesKanux oTpe3ky [—5; 65] mesbix pemienuit Hepa-

BEHCTBA o .
o (5) £ (5) Ly 2 i (avesin 2.
sin (%m) — cos (%m) +1° 10 10

VKaxkure BCe 3HAYEHUS apAMeTPa @, IPU KAXKJIOM U3 KOTOPBIX CUCTEMA

22 4+ 2y% + 2y(z + a) + a2 = 0,
37377 . loggy < 1

UMeeT pelleHud, U HalJuTe 9TU PEeLICHUS.

mapm 2016 a.



Omeemut u pewenus % eapuarmy 4—1

1. OO6uee 9rc/10 yIeHUKOB IKOJIbI JOJIXKHO JIeJUThCs Ha 7 1 Ha 4, a 3HA9IUT, Ha 28.

Tak Kak 10 yc/g0BHUIO 3T0 4ucjo He boyee 40, T0 Bcero 6110 28 CIOPTCMEHOB.
[Mpusepamu cramum (1/7+1/4+1/4) - 28 = 18 yenosek. 3Hauur, ocraiucs 6e3
megaJeir 10.

Otset: z = 10.

Oreer kK BapuanTy: 4—2: x = 18.

. Hepswidi cnocob: Tax kax o3 — 201521 + 2016 = 0 u 3 — 20152 + 2016 = 0,
10 T3 — 23 = 2015 - (1 — x2). 3mauwT, ¥ + 179 + 25 = 2015.

Bmopoti cnocot6: Tlo teopeme Buera (HO Torga HyzKHO 000CHOBATH HA/MYIME

TpeX pa3HbIX KOpHEit): x] + x9 + 3 = 0, 12223 = —2016. [losTomy
2016
23+ x1T0 + 13 = (21 + 12)? — 2120 = (—23)> o =
3+ 201 201
_x3+ 0 6: 015z5 _ 2015,
I3 I3

Orser: 2015.
Oreer k Bapuanty: 4—2: 2016.

. U3 pasuoyganéuanocru cropon AB u AD ot toukn O BbITEKAET UX PABEHCTEO.
CremoBarensuo pasubl yriael LZACD = ZADB = ZABD. Takum obpa3om

Puc. 2: Puc. 3:

rpeyronpaukn ABM u AC B nopobusl. Orkyna AB? = AM-AC, re. AC =9,
a caeposarenbno MC = 5. Tak xaxk DM - MB = CM - MA = 5 -4, 1o
DM = 5z, MB = 4/xz. CrienoBaTeibHo

b
Il

4 4 2
BD:5x+—:5<x+—>>5- : 4v/5.
x 5x

Ocragres 3amMeTuTh, 9TO AaHHBIA Ciydail peasmiyercs, korga AC npoxogur
Yepe3 MeHTP OKPYKHOCTU (CM. pHC. 3).

Orset: 4/5.
Orser k Bapuanty: 4—2: 2v/5.

. IlpaBag gacrs mepasencTsa pasaa Hy/0 1npu |z| < 10 (mpu ocTajbHBIX T OHA

ne onpesesiena). ObozHauns o = TF, H0JIy9UM:

2sin acos a + 2 sin? «v
: >0 — e
sin 2a + cos 2a — 1 2sinacos a — 2sin” «

cos a+sin o 1+tg o
— Cf)soc—sinoc > 0’ — 1-tgo = 0’
sina # 0, tga # 0.

[Mostomy = € [—1 + 4k;4k) U (4k; 4k + 1). Ha orpeske [—10, 10] maxonsarcs
nesibie unciaa —9, —5, —1, 3, 7, u3 KOTOPbIX HA 33J@HHOM B YCJOBUU OTPE3KE
HaxomaTcda umceaa —9, —5, —1, 3 cymMma KOTOpbIX paBHa —12.

OrBer: —12.

sin 2a — cos 2a + 1

Orer k Bapuanty: 4—2: 12.

. Ileppoe ypasrenne npusoauTcs K uy (z+y)2+(y—a)? = 0, oTKyaa momydaem

xr = —a; y = a. [logcranoBka B HEPABEHCTBO JIAET:
2727 Jogy(—a) < 1 <= logy(—a) < 227

PasencrBo pmocruraercs npu ¢ = —2, U BBUJY MOHOTOHHOCTH IIOJIy4YaeM @ €
(—2;0).

OrBer: 2 = —a; y = a upu a € (—2;0).

Ortser K Bapuanry: 4—2: x = a; y = —a upu a € (—3;0).



MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

Oaumnuada «Iloxopu Bopobvésv, zopvis

Bapuarwm 5-1 (Bapnaya)

log, v2x - logg x = —1.

Pemure ypaBaenue

D yTOOJIBHBIN MAY IIBLETCH U3 32-X KyCOYKOB KOXKHU: O€JIbIX IECTUYT0JIbHUKOB
7 YepHBIX HATHYTOJLHUKOB. KaKaplif 9epHBINl KyCOUeK I'DAHIIUT TOJIBKO C
OeJsibIMU KYCOYKaMU, KaK/Iblll OeJIblil KyCOYeK I'DAHUYUT C TPEMS YEPHBIMU U
Tpemsa OesibivMu. CKOJIBKO 9€PHBIX KYCOYKOB HY2KHO JIJIsi U3TOTOB/IEHUS Mdda?

Pemure ypaBaenue

29
10— == cos? 22.

16

1

sin'® 2 + cos

Ha mnockocTn ocHOBaHMS KOHyCa C BBICOTOI, PABHOI pPaJuyCy OCHOBAHUS, Ta-
Ha TOYKa (BHE KOHYCA), yJAJEHHAs OT OKPYXKHOCTU OCHOBAHMSI HA PACCTOs-
HUE paBHOE ABYM paJuycaM OCHOBauud. Haiimmre yroa MexKay KacaTeJbHBIMI
IUIOCKOCTSIMU K OOKOBO# IOBEPXHOCTU KOHYCA, ITPOXOJAIIMMU Y€PE3 JAHHYIO
TOUKY.

HaiiinTe Bce 3HaUEHNS G, IPU KOTOPBIX NMEET €IMHCTBEHHOE PEIlleHne CUCTEMA

(% 4+ 1)a =y — cos z,

sinz + [y = 1.

mapm 20106 e.

MockoBcKmiT rocyJapCTBEHHBIII YHUBEPCUTET
nmenu M. B. Jlomonocosa

Osumnuada «Iloxopu Bopobwvésv, 20pvls

Bapuanm 5-2 (Bapraya)

Pemure ypasuenue (1 — logy ) - log% Va =1.

Dy 160/IbHBIN MY HIBETCH U3 32-X KYCOYKOB KOXKM: YEPHbBIX [IECTUYI'0JIbHUKOB
u OeJIbIX MATUYT0IbHUKOB. Kazk/ iblil Oe/blii KycoueKk I'PaHuYUT TOJBKO C Yep-
HBIMM KYCOYKaMM, KarK/plil 4€pHBINl KyCOUYeK I'PAHUYUT C TPeMsl HYePHBIMU U
Tpems O6esibiMu. CKOMBKO YePHBIX KYyCOYKOB HY2KHO [IJIs W3TOTOBJICHAST M9’

Pemire ypasuenue

((cos x + sin x)? + 28 — sin 2x) cos* 2z = 16 cos'? z + 16sin'’ 2.

Ha mtockocTtu ocHOoBaHuMs KOHYCa C BBICOTOM, PABHOW ABYM pajuycaM OCHO-
BaHWs, JaHa TOYKA (BHE KOHYCA), yIAACHHAS OT OKPYKHOCTH OCHOBAHUS HA
paccrosinre paBHOEe pajuyCy ocHOBanwus. Haiture yroa Mex 1y KacarejbHbIMA
IJIOCKOCTSIMUA K OOKOBOI MOBEPXHOCTH KOHYCA, IPOXOJANIMMU Yepe3 JAHHYIO
TOYKY.

Haiinure BCe 3HAMEHNS G, TPU KOTOPBIX IMEET €INHCTBEHHOE PEIIeHre CUCTEMA

(lz| +1)a = y + cos z,

sinz 4+ 9% = 1.

mapm 2016 e.



Omeemut u pewenus % eapuarmy 5—1

1. YpaBHeHUe paBHOCHJIBHO CHCTEME

x>0,
x#1,
log, v2z > 0,

log%x—{—logz:z:—Q:O.

[Tocegaee ypaBHEHWE TOMYYIEHO MOCTE BO3BEJACHWST UCXOMHOTO B KBAJPAT U
IIPOCTBIX IIPe0Opa30BAHMIA.

OrBer: ¢ = i.

. e — 1

Orser K Bapuanry: 5-2: x = 3.
2. Ec/n yepHBIX KyCOYKOB Z, TO 6e/ibix 32 —x. Tak Kak KaK/Iblil YepHbIi KyCco4ueKk
(nATHYrOIBHBI) TPAHMYUT TOJIBKO ¢ GEIBIMU, TO IPAHUIL YEPHBIX 1 OEJIbIX Ky-

coukos Oyzer bz. C apyroii cTopousl, Takux rpanutt 3- (32 —x). VI3 ypaBHeHust
S5x = 3- (32 — x) noayuaem x = 12.

OrseT: 12.
Orser k Bapuanty: 5-2: 20.

3. HUcxonmoe ypaBHeHHE PABHOCHIBHO

1—cos2z\’ (1 2¢\° 2
< (:205 :c) +< +020s :c) :£cos42x

2 + 20 cos? 2z + 10 cos™ 2z . @ cost 2
32 T 16 '

Orkyma 24 cos* 2o — 10 cos? 2z — 1 = 0, cos® 2z = %, cosdx = 0.

OTser: z = § + “Tk.

mk

Otser k Bapmanty: 5-2: ¢ = g + 7.

4. Ha naockocmu ocnosanua konyca ¢ evcomot h u paduycom ocrnosanusa R dana mowwa (ene
KOHYCa), YOUAEHHAA O OKPYICHOCTIU 0CHoBaHUA Ha paccmoanue aR. Hatdume yzos meocdy
KACAMENDHBIMU TLAOCKOCTIAMY K KOHYCY, NPOTOOAUUMU “epe3 JGHHYI TOYKY.

Ilepsuiti cnocob:

O6o3naunm wepe3 L maHuyio TOUKy, depe3 B u €' — TOYKHM KacaHUs TIOCKOCTEH C OKPYK-
HOCTBIO OocHOBaHus, ¢ = LBAO, ¢ = LSAB, a = £SAO. Touka K — rTouka nepecedeHus

xopapt BC u upsawmoit AO, rae O — uenrp ocnoBanus konyca. Torpga sin g = 04— aL—Fl’
a2 2
BA = Rva?+ 2a, BK = Rcosp = %, KA = BAcosyp = W.

Obo3uauum uepe3 S BepmuHy KOHycCa. U3 mpamoyrosbHoro ASOA wmaxomum tga =

. CiorepoBaresbho sino = . IIyctp D — TOYKa OCHOBAHHS IIEP-

(a+ 1R h2 + (a + 1)2R?
MEH UK yJISPOB, MPOoBeAEHHBIX u3 Todek B u C Ha npamyio SA. Torma § = ZBDC uckombiii.
3 ADK A maxomum

Rh(a® + 2a)

KD =KAsina =

(a+1)\/h2+ (a+1)2R?’

BK /RZ+ (a+1)2R?
tg(8/2) =tg ZKDB = —/— = )
8(0/2) & KD hva? + 2a

h? 4+ (a+1)2R?
hva? + 2a ’
1

Bmopoti cnoco6: ITo reoopeme kocunycos i Tpéxrpanaoro yria SABC nosyvaem::

orkyja § = 2arctg

2
cos s = 8 2 — cos” Y

sin? 1) '
va?+2a . SB vVh? + R?

, sin

PR = T TAS T Rt R(a+ 1)

ITockompky h = R, a = 2, TO noxy9aeM OTBeT.
Otser: 2arctg(v/5/2).
Otser x sapuanty: 5-2: 2arctg(v/2/v/3), (3mech h = 2R, a = 1).
5. Cucrema uérHa oTHOCUTENbHO . ClleJ0BaTE/ILHO, [JIsl €JUHCTBEHHOCTH PEIIEHUs] He0OX01u-

Mo x = 0. Torma a=y+ 1, y = %1, orkyga ¢ = 0 unu a = 2. IIposepsercs, aro upu a = 0
perieHuit 6eCKOHEYHO MHOTO, a IPU @ = 2 peNIeHne eIMHCTBEHHO.

OTBer: a = 2.

Orser k Bapmaury: 5-2: a = —2.

! Tammoe paBeHCTBO MOXKHO HOKa3aTh BepasuB BC? u3 aByx rpeyromsuukos BAC u BDC,
HCLOJb3Y 4 LIJIAHEMEeTPUYECKY IO TEOPEMY KOCHHYCOB.



MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

MockoBcKmiT rocyJapCTBEHHBIII YHUBEPCUTET
nmenu M. B. Jlomonocosa

Oaumnuada «Iloxopu Bopobvésv, zopvis

Bapuanm 6—-1 (Capamos)

. B nmecaruumoii 3amncu HaTYypaabHOIO YHC/IA, COCTOMAINEH TOIBKO u3 rudp 4 u
5, KommaecTBO udp b HEIETHO U Ha, 17 Oosbine KoaudecTBa 1udp 4. Haiimure
BCE BO3MOYXKHBIE OCTATKHU OT JIeJIeHUs 9TOTO Ynucaa Ha 9.

. Pemure ypasuenune
3
x +logyx —loggx +logyx — 7= <Z — logs \/5) - log, 49.

. Ha croponax AB u BC tpeyroasuuka ABC' pacmomoxens: Touku M u N
coorBercrBernHo. Ilpu srtom AM : MB =3 :1, CN : NB =1 : 7. Kakoit
MIPOIEHT OT TLTOMAIN IeThIpéxyronbanka AM NC' cocTaBiseT mIoMma s Tpe-
yroJjibanka M BN7?

. Pemure ypasuenne

(\/isin 3z + V2 + cos 3x> (2cos(v2arcsinz) — 1) = 0.

. Haiimure KommaecTBO TOUEK HA KOOPAWHATHOMN IJIOCKOCTH, Y€PE3 KOTOPHIE ITPO-
xomuT Kak KpuBad (4o — 3z2)1% =1 — (49 — 3y)'0, Tax m xpuBag 22 = 1 —¢%.

mapm 20106 e.

Osumnuada «Iloxopu Bopobwvésv, 20pvls

Bapuarnm 6-2 (Capamos)

. B necaruyanoil 3anucu HATYPAJbHOIO YUC/IA, COCTOLAINENR TOMBKO U3 1udp 2 u

7, KotmaecTBO rudp 7 HEIETHO U Ha 29 Gosibie KoandecTBa 1udp 2. Haiigure
BCE BO3MOXKHBIE OCTATKM OT JI€JIEHHS ITOr0 UHCIa Ha 9.

. Pemure ypasuenue

1
logy x —loggz + logy . — 5 = <§ — logs \3/§> -log, 125 — x.

. Ha cropomax AB u BC' tpeyrombauka ABC pacnonoxensr Toukn M u N

coorsercrBenno. [Ipu srtom AM : MB =1 :3, CN : BN = 4 : 9. Kakoii
MPOIEHT OT ILIOMAIN JeThIpéxyroabanka AM NC' coctaBiser miomaib Tpe-
yrojibanka M BN7?

. Pemure ypasuenue

(2sin(v/3 arcsin ) — V/3) (\/isin 3z + V2 + cos 3x> =0.

. Hajigure KommaecTBO TOYEK HA KOOPAWHATHOMN IJIOCKOCTH, Yepe3 KOTOPBIE TTPO-

XomuT Kak Kpusag (3x —4z3)1 =1 — (49> — 3y)'8, Tax m xpuBag 22 = 1 — ¢

mapm 2016 2.



Pewenus

1. Ilycrs N — HaATypajbHOE YUCJIO U3 YCAOBHUSA 3aja4qu. VI3 ycjoBUSA BBITEKAET,

9TO KOJIMYIECTBO 4eTBEPOK ducaa N paBHo 2m, a marépok 2m + 17. Ucnosib-
3yI0 CBOMCTBO PABHOOCTATOYHOCTH JejieHud Ha 9: ocmamok npu desenuu Ha
9 HaMYPasLHO20 “UCAG paseH ocMAmEKY npu deaerus Ha 9 cymmot e2o yudp.
[Tomyaaem

N( mod9)=4-2m+52m+17) ( mod9)=5-17( mod 9) =

Otser: 4. OrBer K BapuaHTy: 6—2: 5.

. YpasHenue paBHocu/IbHO T +logy x —logs x+log, © = T+logy 7—logs T+log, 7.

Ilockomeky f(z) = logyx — loggz + logyz = logox - (1—logg2+3) =
33/2

logs x - log3( ) — MOHOTOHHO Bo3pacraer, 10 dbynkuusa  + f(r) Takxe

MOHOTOHHO BO3pacCTa€T Ha obsracTu onpeje/jieHud. CJ’[G,ZLOB&TG.HBHO pemrenue
T = 7 gaBjidercd €INHCTBEHHBIM DEIICHUEM JTaHHOI'O YPaBHEHHUI.

Orser: 7. OTBer K Bapuaury: 6-2: 5.

. OrHomenue mwiomaau Tpeyrojibanka M BN K mwiomau rpeyrosibauka ABC

paBHO i % = 7 . [losTomy oTHOIIIEHKE H.}IOH.[&,Z[I/I geTeIpéxyronbanka AM NC'

HJ‘[OHL&,Z[I/I TpeyFO.}'[bHI/IKa ABC pasno 1 — & = g—g Uckomoe orHOIIEHNE PABHO
100 = 28%.

OTBeT: 28%.

Orser k Bapuanty: 6-2: 108%.

. Pewenue. O.[.3. mamnoro ypasuenwus x € [—1;1]. Boracanm, Korga KaxKIplii MHOXKATETH
PaBeH HYJIO.

I. Pemunv ypaBHeHme

V2sin3z 4+ V2 + cos 3z = 0 <= —v/2sin 3z = /2 + cos 3z <
{ 2sin? 3z = 2 + cos 3z, { 2cos? 3z + cos 3z = 0,
—

sin 3z < 0. sin3z < 0.

cos3z =0,
— cos 3z = —1/2,

sin 3z < 0.
VYpasuenne cos 3z = 0 paBHOCHUIBHO

3z =n/242nk, k€Z, 3x=-mw/2+42mn, n€Z.

Ho, mepBasi cepust He momxomutr u3-3a orpanmdenus sin 3z < 0. Takum obpazoMm u3 cepum
x = —7/64+27n/3, n € Z nano orobpars pewenus, noaxoigamuu uog O.71.3.) re. z € [—1;1].

T 2mn T 27
2l=——4+——2-—+ - ==->1=
6 + 3 6 + 3 2 o
n=0= —— € [-1;1]
2mn T 2w 5T
—1:>—— — < —————=—=—"—<-1=
6 + 3 6 3 6 < .

Urak, ypasaenue cos 3z = 0 gaso equacrsennoe pemwenue £ = —7 /6. Anasoruano pasbupa-
erca ypasrenue cos 3t = —1/2, pemenuem xoroporo, ¢ yaerom O./1.3., 6yger x = —27/9.

II. Pemum Bropoe ypasuenue 2 cos(v/2 arcsinz) — 1 = 0. Orkyza

cos(vV2arcsinz) = 1/2 <= V2arcsinz = +7/3 + 27n, n € Z <

. T
< arcsinz = +—— + V2, n € Z.
3V2
ITockosbky MHOKECTBOM 3Hadenuii  dyHkmmm  arcsinz ABIAETCA  OTPE30K
[—7/2; /2], To TpebGyeTcss MPOBEPUTD, ITOOBI TIPABas TACTH TOC/AETHETO YPABHEHUS HE BBI-
XOOWIA 3a JAHHBIA OTPE30K.

T
n>1—+—— —|—\/_7rn/—7r>—:>@
3\/5 3v2
n=0—=+—— € |—7/2;7/2
3\[ [~ /2%/2),
n< —1—+—— +\/_7rn\——7r<——:>(0
3ﬂ 3v2 2

TakuMm 00pa30M BTOPOE ypaBHEHHE DABHOCHJIBHO arcsin = is_:;i’ re. z = £sin(r/(3v2)).

Orser: —7/6, —2m/9, +sin(r/(3v/2)).
Otser k Bapmanty: 6-2: —7/6, —27/9, sin(w/(3v/3)), sin(27/(3v/3)). d

. lloce 3ameHBI T = cos @, Yy = Sin & BTOpoe ypaBHEHHE BBIIIOJHEHO, a [IepBOe 3alHIIeTCd B

Buze cos™® 3a + sin'® 3. = 1. U3 nenouxn
1 = cos®® 3 + sin'® 3 < cos?3a +sin®3a =1

ciexyer, uro cos'® 3a = cos? 3a u sin'® 3a = sin? 3a. Buauur, subo 3a = /2 + 7k, mbo

3a = 2nk, To eCTba:%—b-—”Sk nm o = 22 Tlomyuaercs 9 map pentenuit (z,y):
V3 1 V3 o1 1 V3
Mo ) (X242 (—55£X2) 5 (0541);(1;0).
(Fix3) (F55g) (F3+g)s @)
Ortsert: 9.

Orser k Bapuaury: 6—2: 9.



MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

1.

5.

Oaumnuada «Iloxopu Bopobvésv, zopvis

Bapuanm 7-1 (Howxap-Ona)

HaiiinTe 3HaveHne BRIpAKEHUST

3 2 1 oy
20—y 2x+y 22 —5y) 4x?—y>?

W~

_ 4 —
upm r = 3 Yy =
Pemure nepasencrso

logs, (z + 1) — (x + 1)(108cos5 v D7 < sin?5.

Jlng 6purasbl MaJipOB-YUE€HUKOB ObLIa 3allIAHUPOBaHA OKpacka 360 KB.M.
cren. Ilepej; Havasiom paboThbl OJMH U3 yYEHUKOB 3aD0J/1€/1 U BMECTO HEI'O pa-
6oTasi MacTep, MPOU3BOIUTE/IHLHOCTH KOTOPOro B 3 pas3a 0oJibllle IPOU3BOJIM-
TEJIbHOCTU KazK/I0T'O U3 YYCHUKOB. HOSTOMy Ka}Ker;bII../'I U3 y4E€HUKOB B rZl;el‘/JICTBI/I—
TEJIbHOCTH MOKPAcHU/ Ha 6 KB.M. MEHbIIIe YeM IJIAaHUPOBAJIOCH. Bee yueHuku u
Macrep paboraiu oJuHakoBoe BpeMsi. CKOJIBKO yUEHUKOB paboTaio?

JlByrpaHHbIli yroji [mpw OCHOBAHWHU HPABUJILHOW TPEYIrOJIBHON MTHPAMUIHI
SABC pasen arctg 3. B kakom oTHOImEHUn jeaut DOKOBYIO cropony SB cde-
pa, HEeHTP KOTOPOM JICKUT B IIJIOCKOCTA OCHOBAHUS, €C/AU U3BECTHO, YTO Bep-
[IUHBI OCHOBaHUSI puHaIeKaT chepe?

Haitiure cymmy nepBbixX CTa [MOJIOXKUTEIbHBIX KOPHEH ypPaBHEHUSI:

cos(8mx) + 2 cos(4dnwz) — cos(2mx) + 2sin(wz) + 3 = 0.

mapm 20106 e.

MockoBcKmiT rocyJapCTBEHHBIII YHUBEPCUTET
nmenu M. B. Jlomonocosa

1.

5.

Osumnuada «Iloxopu Bopobwvésv, 20pvls

Bapuanm 7-2 (Howxap-Ona)

Haiinure 3HaYeHNEe BBIPAXKEHNS

r+1 1
22+ 22y +y2  a? —y?

1 _
HpI/IZE—g,y—

(z —y)*
22 — 2y —ay

Yy —x
(z —y)

2

wloo

Pemure nepaBencTBo

(1 — ) (1o8sin7 v o)t log(_34)(1 — ) — cos? 7.

st 6purajibl Ma/isipOB-YYE€HUKOB OblLjia 3aliaHupoBaHa Okpacka 420 KB.M.
cren. Ilepej; Havasiom paboThl OJMH U3 y4YEHUKOB 3a00JI€/1 U BMECTO HErO pa-
6orasi MacTep, MPOU3BOUTEIHHOCTH KOTOPOro B 3 pas3a 0oJibllle IIPOU3BOIH-
TEJIbHOCTU KazK/I0I'O U3 yICHUKOB. HOSTOMy Ka)K,Z[bII‘/JI "3 y4YEHUKOB B ,Z[eﬁCTBI/I—
TeJIbHOCTU MOKPACHU/ Ha D KB.M. MEHbIIIe YeM ILJIAHUPOBaJIOCh. Bee yueHuku u
Macrep paborain oJuHaKoBoe BpeMsi. CKOJIbKO YUEHUKOB paboTasio?

JlByrpaHHbIit yroji [pw OCHOBAHWH NIPABUJILHOW TPEYrOJIbHON TUPAMUIBI
SABC pagen arctg 5. B kakom orHomernn jieut 60KoBYIo cropony SB che-
pa, HEeHTP KOTOPOM JIe2KUT B IJIOCKOCTU OCHOBAHUS, €CJIU U3BECTHO, YTO Bep-
[IMHBI OCHOBAaHUS NpUHaIexKaT chepe?

Haiinure cymmy mepBbIX CTa MOJIOKUTEIbHBIX KOPHEN ypaBHEHUS:

cos(8mx) + 2 cos(4dmx) — cos(2mx) — 2sin(wz) + 3 = 0.

mapm 2016 2.



Omeemut u pewenus % eapuarmy 7—1

320 +y) 22¢-y) 4 —y*)  2u+5y 4t -yP) 24
T y? y*(2z — 5y) y? y?(2x —5y) 2z -5y’

Ilpn z = %, Yy = % oJry4aeM % g.

OrBer: %.

Pewenue emopozo sapuarma: (;+y)2 + (x y) = ‘(f;y_(;;);’) = %.

OrBer: %.

. O6nacts momycrnmbix 3Hadennit mepasencrsa (0;1/3) U (1/3;+00). Hepasen-
CTBO PABHOCHJILHO

logs,(z+1)<1l<= Bz —1)(z+1—-32) <0< 3z —1)(1 —2z) < 0.

Orkyzma, ¢ yaérom 00JaCTU JOMYCTUMbBIX 3HAYEHUI MCXOJHOIO HEPABEHCTBA,
nosygaem x € (0;1/3) U (1/2;400).

OrBer: = € (0;1/3) U (1/2; +00).
Orser k Bapuanry: 7-2: x € (—oo0; —1/2) U (—1/3;0).

. Illycte N KB.M. Ha/I0 MOKPACUTh, & — KOJUYECTBO YUYEHUKOB, U — IIPOU3BO-
IUTEIBHOCTh KAXKJ0r0 y4YEHUKa, ] — BpPeMs, 3 KOTOPOoe Oy/ieT BHIIIOJHEHA
pabora. Torma BeImOHEHO, YTO vt = N M KaXKIALIH YIEHUK JOZKEH OBLI
HOKPaCuThb vt = % KB. M.

B ycnoBum 3aja4un mpou3BOUTENLHOCTL MacTepa OOJIbIle IPOU3BOIUTE/IHHO-
CTH KazkJ0ro ydenuka B k pas (k > 1). Ilosromy B ciaydae, KOrma OTUH U3 yde-
HUKOB 320011, & ero 3amenus macrep Oyzaer Boinosneno ((z—1)v+kv)ty = N,
rie tog — BpeMs, 3a KOTopoe OyzeT BbinoHeHO padbora. Torma vty =
M.

z+k—1 KB.

BIC.J'[OBI/IG7 qT0 Ka)K,Z[bII‘/’I OCTaBIINMCS yY4€HUK, IOKPpaCu/I Ha G KB.M. MEHbIIE

PABHOCHJIBHO YPaBHEHUTO % = x+]]\€’_1 +as (x+k—-1z = (k= 1)

N =360, k = 3, a = 6 nonyuaem (z + 2)xr = 120 = = = 10.

. Ilpn

Orser: 9.
Orser k Bapuanty: 7-2: 11.
. Henrp chepnr coBnagaer ¢ nearpom O tpeyrosibanka ABC. Eciu cdepa me-

pecekaet pebpo SB B Touke P, o OP = OB u neprermukyasap OQ K pebpy
S B sBjisiercst mejuanoit rpeyroibanka POB. O603Ha4uM CTOPOHY OCHOBAHUSI

uepes a, uepe3 o = arctg 3. [lycrs M — ocHOBaHuE nepreHIUKYJ/IsIPa, [IPOBE-
gennoro w3 rouku B wa cropony AC. Haxomum OM = “—‘/3, SO a‘/g tg a.

[Ipsmoyronbabie Tpeyroapankn SO B 1 OQ B nogobubr: % = S B HonyqaeM
BQ _ BO?2 _ _ 4 ﬁ_(l_gﬂ)-gﬂ_tgza—ﬂi 5

SB — SBZ — dttgla’ PB SB— 8 8

Otset: 5/8.

Ortser k Bapuanry: 7-2: 21/8.

. Obozgauum o = 7.

cos(8a) + 2 cos(4a) — cos(2a) + 2sin(a) +3 =0 <
2cos? 4 — 14 2cosda — 14 2sin’ a4 2sina + 3 = 0 <=

1\? 1\?
2<cos40z+§> +2<sina+§> =0.

Orkyna

cosda = —1/2, a_—§+27rm m € Z,

sina=—1/2 a=—=+2mn,n € Z.
Cremosarensno x = —1/6 + 2m, x = —5/6 + 2n, m,n € Z. Cymma nepBbIx

JBYX II0JIO?KATEIbHBIX KOPHEN: 1% + 1% = 3. Cuemyromue jBa MOJOKUTETbHBIX
KOpHs bosbitie Ha 4, T.e. paBubl 7 u T.J. Vckomas cymma paBHA

64 4-49
3+7+11+---+ ot

(3+4-49) = - 50 = 5050.
Orset: 5050.

Orer k Bapuanty: 7-2: 4950.



MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

1.

2.

Oaumnuada «Iloxopu Bopobvésv, zopvis
Bapuanwm 17-1 (Mocksa)

Cpasuute 1ucra (sinl + cos1) u 32. Otser obocmyiire.

,HBEL MaJIb9UKa B T€YCHUE HECKOJIbKUX YaCOB XOAWJ/IN KPYraMU BOKPYT 3/1laHWI,
oba 10 YaCcoBOIi CTpeJIKe, KaXK/Iblii C TOCTOsIHHOM CKOpOCThI0. Bojiee HuicTpbIit
[IPOXO/MJI OJMH KPYI' 32 D MUHYT, & D0jiee Me/lJIeHHbIIl — 33 HEKOTOPOe 1ieJ10e
qnco MuHyT. [Ipm sToM BpeMms MeXIy BCTpedaMu TOXKe PaBHAIOCH HEKOTO-
POMY LIEJIOMY YUC/Iy MUHYT, TPUIEM OHO ObLIO He MeHblie 12. 3a Kakoe BpeMst
6ojiee Me/JIEHHBIN MAJBIUK IPOXOU OJHBIA KPYT?!

Haﬁ,[[I/ITe MHHUMaJIBHOE 3HAaYEHNE BLIpa?KeHI/IH
V(Z+6)2 +y2 + /22 + (y — 4)2

npu yciaosun 2|x| + 3|y| = 6.

Pemure ypaBaenue

[logy (logs x)]* — 111ogy([logs z]) + 18logy(logz([z])) = 0

(uepes [t] obo3HAYEHA TI€/Iast YACTh YUC/IA ¢, TO eCTh HAUbBOJIbIIee [eJI0e YUCIIO,
He npeBocxojsniee t).

Boxkogbie pédbpa SA, SB u SC Tpeyroabuoii nupamuasr SABC B3anmuo nep-
mer uKyaspabl. Touka D jexwur Ha ocHoBanum mupamunasl ABC Ha paccTos-
mun /5 ot pebpa SA, na paccrosaun /13 or pebpa SB u ma paccrogamm /10
or pebpa SC. Kakoe HauMeHbllIee 3HAYEHUE MOXKET UMeTh O0bEM HUPaAMUJIbL
SABC mpu 3TuX yCI0BUAX !

mapm 20106 e.

MockoBcKmit rocyJapCTBEHHBIIT YHUBEPCUTET
nmenu M. B. Jlomonocosa

1.

2.

Osumnuada «Iloxopu Bopobwvésv, 20pvls
Bapuarnm 17-2 (Mocksa)

CpaBuure [ucjia % u (sin% + cos %) OrBer obocuyiiTe.

JlBa BojMTE IS B TEYEHUE HECKOJBKUX YaCOB €3JMJIM KPYyTraMu [0 KOJIBIEBO
Tpacce, 00a MIPOTUB YACOBOU CTPEJIKH, KaXK/IbIil C TIOCTOsIHHOM CKOPOCTHIO. Bo-
Jiee OBICTPBIN TPOE3KAI ONUH KPYT 33 3 MUHYTBI, a 0OJiee MeIJIEHHBI — 3a
HEKOTOPOE I11ej10e 4ucjio MunyT. IIpu sToM Bpems Mex 1y obronamu 6ojiee Mej-
JIEHHOT'O BOAUTEJIs DOJIee OBICTPBIM TOXKE PABHSIOCH HEKOTOPOMY TEJIOMY 9HC-
JIy MUHYT, Ipu4iéM oHO Ob110 60s1bI11e 7. Kakum 61710 BpeMs MexK /1y obronaMu?

HaﬁﬂHTe MUHHUMAJIbHOE 3HAYICHNE BbIPa2KCHUA

V(e =32+ 9%+ va? + (y +6)?

npu yciosun 2|x| + |y| = 4.

Pemmre ypaBuenue

[logs (logy #)]* — 101ogs([log, #]) + 21 logy(logy([2])) = 0

(uepes [t] obo3HAUEHA TeIasd YacTh YUC/IA ¢, TO eCTh HauboJIbIIee 1e/I0e YUCIo,
HE IIPEBOCXO/IsIIgee t).

Touka D nexwur na ocnosanuu ABC tpeyroabnoii nupamuasl SABC na pac-
crosann 5 ot pebpa SA, na paccrosamz 2v/5 or pebpa SB u Ha PACCTOSHII
V13 or pebpa SC. Bokosrie pébpa SA, SB u SC 9T0ii mupaMuIbl B3AKMHO
NEePIeHIMKYIAPHb. Kakoe HaMMeHbIee 3HaYEHNe MOXKET MMETh 00bEM Tmpa-
muasl SABC tpu 5THX yCeJI0BUAX?
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MockoBcKmit rocyJapCTBE€HHbBIII YHUBEPCUTET
nmenu M. B. JlomonocoBa

1.

2.

Oaumnuada «Iloxopu Bopobvésv, zopvis
Bapuanm 17-3 (Mocksa)

Ompenenure, KaKoe W3 IHCET g—? u (sin1 + cos 1) 6osbire. OtBer obocuyiiTe.
JlBa crioprcMena B TeUeHHE HECKOJbKUX 9aCcoB Oeraju KpyraMu BOKPYD 03€epa,
oba 110 YacoBOIi CTpeJIKe, KaXK/Iblii C IOCTOsIHHOM CKOpOCThIO0. Bosiee HuicTpbIit
rpoberaJst OJuH KpyI' 3a 7 MUHYT, a DOjiee Me/JIeHHbI — 33 HEKOTOPOE LieJI0e
qucjo MuHyT. 1lpu sTOoM Bpemsa Mexk/ly BCTpeYaMu TOXKE PaBHSIIOCH HEKOTO-
pOMY LEJIOMY 9YHCJLy MUHYT, nHpudéMm OHO Obuio He menbire 16. Kakum 6b110
BpeMs MeK/ly BCTpeYaMu?!

HaﬁﬂI/ITe MHUHHUMAJIbHOE 3HaY€HHNE€ BbIDaA2KCHUA

V(=32 +y2+ 22+ (y+9)2

npu ycaosuu 3|x| + |y| = 6.

Pemure ypaBaenue

[logy(logs x)]* — 8logy ([logs x]) + 151log,(logs([2])) = 0

(uepes [t] obo3HAYEHA TI€/Iast YACTh YUC/IA ¢, TO eCTh HAUbBOJIbIIee [eJI0e YUCIIO,
He npeBocxojsniee t).

Boxkogbie pédbpa SA, SB u SC Tpeyroabuoii nupamuasr SABC B3anmuo nep-
mer uKyaspabl. Touka D jexwur Ha ocHoBanum mupamunasl ABC Ha paccTos-
13 or pebpa SA, na paccrosaun /10 or pebpa SB u Ha paccrosauu /5
or pebpa SC. Kakoe HauMeHbllIee 3HAYEHUE MOXKET UMeTh O0bEM HUPaAMUJIbL
SABC mpu 3TuX yCI0BUAX !

HHNN1
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MockoBcKmit rocyJapCTBEHHBIIT YHUBEPCUTET
nmenu M. B. Jlomonocosa

1.

2.

Osumnuada «Iloxopu Bopobwvésv, 20pvls
Bapuarwm 17-4 (Mocksa)

Ornpeienure, KAaKOe U3 YUCET (sin% + cos %) u 3—8 Mmenbirie. OrBer obocHyiiTe.
IlBa BOmuTE IS €3/MIM KPyraMu 110 KOJIBIEBOI Tpacce, 006a mpPOTUB 4aCOBOi
CTPEJIKU, KaXKIblil C MIOCTOSHHOW CKOPOCTHIO. BoJiee ObICTpPBIi Mpoe3KaJl 0/IuH
KpyT 3a 3 MUHYTHI, a 060jiee MEJJIEHHBIT — 33 HEKOTOPOE IEI0€ YUCIO MUHYT.
[Ipu 3ToMm Bpems Mmexiy obroHamu 0OoJiee MeJJIEHHOrO BojuTe s 6ojiee ObICT-
PbIM TOYXKE PABHS/IOCH HEKOTOPOMY II€JIOMY YHUC/Iy MUHYT, IPUIEM OHO ObLIO
6osbiie 8. 3a KaKoe BpeMs IIPOe3KaJjl KPyr Oojiee Me/|/IEHHbIH BOIUTE b !

HaﬁﬂHTe MUHHUMAJIbHOE€ 3HAYICHNE BbIPa2KCHUA

V(@ +4)2+ 12+ V2% + (y +2)°
npu ycaosun |x| + 2|y| = 2.

Pemmre ypaBuenue

[logs (logy x)]* — 121ogs([log, #]) + 20 log;(logy([2])) = 0

(uepes [t] obo3HAUEHA TeIasd YacTh YUC/IA ¢, TO eCTh HauboJIbIIee 1e/I0e YUCIo,
HE IIPEBOCXO/IsIIgee t).

Touka D nexwur na ocnosanuu ABC tpeyroabnoii nupamuasl SABC na pac-
crosianu 24/5 ot pebpa S A, Ha paccrosamni v/ 13 or pebpa SB u Ha pacCTOSHIT
5 ot pebpa SC'. Bokoswie péopa SA, SB u SC' 310i mupaMusl B3AUMHO TIep-
MNEeHIUKYJ/JIAPHDbI. KaKoe HauMEHbIIIee 3HQYECHUE MOXKET UMETH 06’])eM TUpaMU /bl
SABC npu 3TuX yCa0BUAX?
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Pewenusa sapuanma 17-1 u omeemu, K0 8cem 8aPUGHMAM

1. Oyuknua f(x) = sinz + cosx ybOeiBaer Ha orpeske [m/4;m/2] (MoHOTOH-

HOCTH MOXKHO obocHoBarTh pasencrsom f(z) = V2sin(z + F), mubo upu
LOMOITNY IIPOU3BOAHOI, JIHOO HALPSMYIO, HCIOIL3Ys OIpe/eseHne). SHATNT,

sinl +cosl > sing +cos g = 1+2—\/§ Ocraérest yoeuThesi B CIPABEIIUBOCTH
1+v/3

OlEHKH —5~= > %. JeficTBUTETBHO,

_ %61
324"

14++/3 49
*”FV—

49
1 _
5 % = +\/§v18

31

—= V3V 3
18

OTBer: neppoe auco 6oJbIIe.

Otser k Bapuanty 17-2: nepBoe 9ucao OoJIbIITe.

OtBer k Bapuanty 17-3: Bropoe 9ucyo OoJibIe.

OrBer k Bapuanty 17-4: BTOpoe 4HUCJIO OOJIbIIIE.

. Obo3nauum depe3 n BpeMs B MUHYTaX 3a KOTOPOE IMPOXOAUT KPYT bojiee Me/I-

stenHbiii Mmasibauk. Torga n > 5, n € N. Ckopoctb ¢ KOTOpOit OoJjiee ObICTPBI
MaJIBIUK JIOTOHAET MEJIJIEHHOIO PaBHA

5 n  5n

IIO9TOMY BpeMd MEK/Y BCTPEYaMU COCTABJIAET

1 1 =n-5 (prr)

MHUH

5 5(n — 2 2
n  5(n—5)+ 5:5+ 5
n—>5 n—>5 n—

(samm)

a MOCKOJIbKY 3TO 1es10e uucao, 10 (n — 5) pemur 25. Harypasbubie genuresn
25 —uncmaa 1; 5 m 25. Torma n = 6 wim n = 10 uaun n = 30, ITO COOTBETCTBYET
Bpemenu Mex 1y Becrpedamu 30 munyr, 10 munyr u 6 munyT. Ilockosibky Bpems
MeXK/ly BCTpedaMU He MeHee 12 MHHYT, 33JaHHOMY YCJIOBHUIO YIOBJIETBODSET
TOJIBKO N = 6.

OtBert: 6 MmuH.
OrBer k Bapuanty 17-2: 12 mumn.
Orser k Bapuanty 17-3: 56 mumn.

Orser k Bapuanty 17-4: 4 muH.

. Hockonbky Beipaxenne \/(z + 6)2 + y2 + /22 + (y — 4)2 pasHO cymme pac-
crosiuuii o1 Touku (;y) 10 Tovyek ¢ Koopiaunaramu (—6;0) u (0;4), a reomer-
puUYecKoe MecTo pemenuit ypasuenus 2|x| + 3|y| = 6 ma miockocru ecrb pom6

I I
d, B 7]

d x /ﬁ Gl army x
e = e | >
E A (0] = E H (0]

D
Puc. 4: Puc. 5:

¢ sepumsaamu (3;0), (0;—2), (—3;0) u (0;2), To 3aa4a paBHOCUIbHA IIOUCKY
MUHUMYMa, CyMMbl PACCTOSHUI OT TOYKH, JIeKaIlnel Ha yKazaHHOM pombe, 110
rouek ¢ koopaunaramu (—6;0), (0;4) (cm. puc. 1).

Jlokazkem, 910 MUHUMYM 9TOH CyMMBbI JJOCTUIAETCsI B TOUYKE, JIeXKAIIeh Ha, CTO-
pore pomba u pasHOymaiéHHoil or Ttouek (—6;0) u (0;4). Ilycrs Touka G
JIEXKUT Ha npsiMoit [, mapasuiebaoit BF u ynasénnoit or nupsamoit KF Ha pac-
crosiame h (cm. pme. 2). Ilycrs takxke Touka H mHa mpsamoii [ TakoBa, d9TO
EH = HF, a rouka F’ cummerpuuna Touke F ornocuresbno npamoii [ To-

raa HOJ'Iy‘{aeM
EG+FG>EH+ HF' = EH + HF,

npuyuéM HEPABEHCTBO OOPAIAETCH B PABEHCTBO JIUIIb IIPU COBIAJIEHUN TOYEK

GuH.

B mamem ciygae cropona pomba AB mapamrensaa EF, a Touka H mpsmoit
AB, nna koropoit EH = FH, nexur na cropoue pomba. Cymma paccrosamii
ot JiI000# mpyroit Toukm pomba m0 Touek F m F mpeBocxomgur FH + FH.
Ocragrca maiitn EF u paccrosiane mexy npambimu BEF u AB. Tlpumenss
teopemy Iludaropa, momysaem EF = /16 + 36 = 2v/13. Paccrosaue mMex ity
IPAMBIMU PABHO PACCTOSHUIO OT HAvaa KOOPJAMHAT j10 npsimoit AB (nanpu-
Mep, 9TO CJIeIyeT U3 MOJ00Us IPIMOYTOJbHBIX TPEYTOJILHUKOB), TI09TOMY

6
h-AB=A0 -BO = h=—.
V13

/ /2
Takum obpasom, FH + HF =2 %—1—13 =2 %5

. 205
OrBer: 2 15 -



Bamewanue 1. Paccrosnue Mex/y mapasiebHbIME IPSMBIME ~5 + 4 = 1 u

2 4 ¥ — 9 yoxuO HAliTH cpasy 1o dbopMyie 9 = —2=t_ = S 1460 o
5t 3 pasy 1o Qopwmyre o v VI

dopmyJsie paccTosHuS OT TOYKHU J0 HPAMOI.

|l\.D
3

Bamenanue 2. Moxno naiitu aubiii Buj| Koopaunar rouku H = (13; 1§'

w

. faa
Otser k Bapmanry 17-2: /.

. 117
Otser k Bapwanry 17-3: 2,/ =".

. 29
Otser k Bapwanry 17-4: 24/ %.

3.

Z
[TokazkeM, 4TO IPU BCEX T > 3 CHpaBeJINBO HepaBeHCTBO logs[x] > [logs ] (ma
CaMOM JI€JIe, 9TO HEPABEHCTBO BEPHO 11PU BCEX X > 1, HO HAM 3TO He TPebyercs ).

. Ypasuenue umeer cmbica npu [logs x| > 0 <= loggx > 1 <=z

JleiicTBuTe/bHO, J1/ist 0600 T > 3 CylIeCTBYeT Takoe HaTypajibHoe 4ucio k,
aro x € [3%;3FF1) a rorma [x] € [3%;3%1), mosTomy logs[z] > k = [logs 7).

CnemoBaresibHO,

f(x) = [logy(logs x)]* — 111og,([logs x]) + 181logy (log ([z])) >
> [logy (logz )] + logy([logs z]) > 7logy([logs a]) > 0.

[Ipu = > 9 nonyuaem [logy(logs x)] = 1 > 0, nosromy Ha TOM Jiyue perie-
nuit ver. Ha nonyunrepsaie [4;9) umeem logy([logs z]) = 0 < logy(logs([z])),
[OTOMY Ha TOM IPOMEXKYTKE DelleHuil TakxKe HeT (IepBoe HEPABEHCTBO B
onenke f(x) cranosurcsa crporum). Hakonern, j1060e 4uC/10 U3 110y MHTEPBAJIA
[3;4) aBisieTcs peleHueM.

Otser: x € [3;4).

)

Orser k Bapuanry 17-2: x € |

).
).
).

. Onycrum neprenjukysisipel DD1, D Do, D Dg u3 touku D na miockoctu SBC,
SAC u SAB coorBercreenno. Obozuaunm DDy = x, DDy = y, DD3 = 2.

CoriacHO yC/IOBUIO COCTaBUM CUCTE€MY yDaBHEHUI

2;3
Orser k Bapuanty 17-8: x € [3;4
2;3

)

Orser k Bapuanty 17-4: x € |

y? + 22 =5,
2 4 2% =13,
22 4+ y% = 10.

z
c

,® JD

S B
1 Yy
D,

- A
Puc. 6:

Orcroma maxogum ¢ = 3, y = 1, z = 2. O6o3umauum aauael pedep SA, SB u
SC gepes a, b u ¢ coorsercrBenno. [lockombky Toukn A, B, C'u D jexar B
OJIHOM IIJIOCKOCTHU, BBIIOJIHAETCA COOTHOLICHUE % + % + % = 1.

W3 mepaBencrBa Mexkjy cpeanuM apudMETHYECKUM U CPEIHUM IeOMeTpude-
CKUM JJI TPEX MepeMeHHbIX II0JIyYaeM:

Sy3+2_ 4312 .6

a c

>/==-= = — =
3 “Va b ¢ abe
3 1 2\*_ 6.27
l=-+-+-] = <= abc > 6 - 27.
a b ¢ abc
IpuIéM pPaBEHCTBO HMeEET MECTO IIPH % = % = % = % O0béM mUpaMUIbI

V= %bc, nosromy V' > 27. PaBencreo umeer mecto npu ¢ =9, b =3, ¢ = 6.

OTger: 27.

Orer k Bapuauty 17-2: 108.
Orser k Bapuanry 17-3: 27.
Orer k Bapuauty 17-4: 108.



