Orb6opounbtii sTan oxumnuagsl «[Tokopu Bopobbérst ropsi!y o Maremaruke miauics 24 gaca. OH cocTosI
u3 Gumin-rypa (6 3a1a4, OTBEThI K KOTOPHIM HYKHO OTIPABUTH B TEYEHUE 3 4acOB) U TBOPYECKON dactu (3
3a/1a4u, II0JIHOE PEIeHUe KOTOPBIX HY?KHO OTIIPABUTH B TEUYEHUE OCTABILIErOCH BPEMEHN ).

OT1bopounblii 3Tan. baui-typ

Kaotcdo i yuacmuuk 6Auy-mypa nosyuas ceotli Habop 3aday, omausaowulics om wabopos 3a0ay 0py2us
yuacmruukos. [Ipusodum munuuroll Habop u3 wecmu 3aday OAUY-MYPG.

V3t Foa

1. Perture HepaBeHCTBO e — >
B oTBere yKaxKuTe YnCI0, PABHOE KOJUYECTRY HEIBIX KOPHEH TaHHOTO HePABEHCTRA. EC/IN EIbIX KOpHei
HeT, MO0 KOpHe# ODECKOHEYHO MHOTO, B Oj1aHKe OTBETOB yKaxKute rnudpy 0.

a=3,7y=1,a=—15,b=54.

OrBer: 7.
Pemmenue. C yuerom 3a1aHHBIX YUCIOBBIX 3HAYEHUI, PEITAEM HEPABEHCTBO:

ve+b—x—3 S0 vVr+5—x—3

> > 0.
22 — 152 + 54

(z—6)(z—9) ~
-5 <@ < -3,
x+5> (v +3)°,

x € [-5; —1], u orpunareabto npu x > —1.
Taxxe cnpasemBo r2 — 15z + 54 < 0 npu x € (6; 9), a WHaUe 3TO BBHIPasKEHHe HEOTPHIATETHHO.
IMosromy x € [—5; —1]1J (6;9), u nesnbix KopHeit Oymer 5 + 2 = 7.

Tak xkak Vx+5 > z+ 3 &

TO BbIpazK€HH€ B YHUC/IATE/I€e HEOTPpHUIATEJTbHO IIPDKA

2. Pemure ypasnenue cos 2 + cos 6z + 2sin® 2z = 1.
B orBere ykaxkuTe UnCIio, paBHOE CyMMe KOpHEl ypaBHEeHWUs, TPUHA/IeKAIINX 0Tpe3Ky A, mpu HeoGxo-
JUMOCTH OKPYTJIMB 3TO YHCJIO 0 ABYX 3HAKOB TOCTE 3ATIATON.

A[m;(mﬂ)w]m
6 6

Orser: 2,88 (Tounoe 3navenne: LT).

Pemenne. [TockombKy cos2x + 2sin® # = 1, TO HCXOMHOE ypaBHEHHe PABHOCKHILHO cos 6z = 0. 113 Beex

KopHeii cepin z = & + I ma orpesok A = [2X: 71| nomazaer omum kKopens ¥ = 5 + 2T = LT,

12 6

3. U3 rouku M, nexaineit sayrpu Tpeyroabauka ABC, na cropoust BC, AC, AB tpoBeJeHbl epreH-
JIIUKYISPBI, JJIUHBI KOTOPBIX paBHbl k, [ 1 m coorBercrBento. Haiinure minomans rpeyroiasauka A BC, eciu
/CAB =au ZABC = (. B cay4ae, eciin oTBeT OyaeT HEIEIbIM, OKPYTJIUTE ero A0 OJUKANUIIEro meIoro.

T 7r
3 31 =9m =4
Q@ 6,5 7 3, ,m




Orser: 67.
Perterane. O603HAYMB CTOPOHBI TPEYTOJbLHUKA Y€pe3 @, b, ¢, ¢ MOMOIIBLIO TEOPEMbI CHHYCOB MOJTY THM
S = katlbime — R (ksina + Isin B+ msin~y).

Tak Kak, Kpome Toro, S = 2R? sin a sin A siny, T0 MoxkeM Bbpasury R = ksinadisinjrmsiny

2 sin asin [ siny

. . . 2
Mostony § = (etse il
[Tocne noacraHoBKYM YUCIOBBLIX 3Havenuil k, [, m, a, [3, 7 moaydaem
2
g_ (3sina + 2sin 8 + 4sin~y)? 3+ 4v/2 +2V/6) ~ 67
N 2 sin asin 3 sin vy N V3+1 D

4. Pemmmre cucremy
23 + 3y = 11,
2%y + xy? = 6.
Brrancnmre 3HavMeHNS BBIPAYKEHUS ;—’; JJIsT KasKJI0ro perteHust (T, Yy ) CHCTeMBl W HafiuTe cpean HUX
MUHUMaJIbHOE. B oTBeTe yKaykuTe Haiigennoe MUHIMAIbLHOE 3HAYEHNE, TTPW HEOOXOIMMOCTH OKPYTIIHB €ro /10

ABYX 3HAKOB MOCJIE 3aIIATOM’.

Otser: —1,31 (Tounoe 3nauenue: — 21T,
Perntenne. YMHOXKNM TIepBoe ypaBHeHue Ha 6, Bropoe Ha (—11) n cioxmnm:

62° — 1122y — 11xy? + 18y° = 0.

[Monenus obe wacTy Ha y> 1 0603HAUNB ¢ = £, MOTyIHM:

6t — 1142 — 11t + 18 =0 < (t — 2)(6t> +t — 9) = 0.

Otciona t) =2, tg3 = % V217,
k

MununmanbHoe 3HAUEHTE f}—k paBHO

14217 .,
——5= ~ —1,31.

5. NUmMeerca nBa cmtasa. Ilepsrlii cmmas comeps:kuT p % mpumeceii, a BTOPOH — COOTBETCTBEHHO ¢ %
npumeceii. Onpegenure, B KaKOW MPOMOPIUN CIEIYeT COEJIUHUTH 3TH CILIABBI, 9TOOBI TOTYUHICST HOBBII
CILTAB, B KOTOPOM CONEP:KUTCA r % mpumeceii. B orBere ykaskure OTHOMEHHE MACCHI TEPBOTO CILIABA K
Macce BTOPOTO B BHIE JIECATHIHON IPOOH, OKPYT/IMB €€ IPH HEOOXOTUMOCTH JI0 IBYX 3HAKOB MOCTE 3ATISTOIA.

p =170, q =5, r=40.

Otset: 1,17 (Tounbrii orBet: ).

Perenmne. Ilycrb Macca Broporo ciuiaBa paBHa @ (Kr, I, T wiiu Jiiobas Apyras eJMHUIA MACChl), a Macca
nepBoro pasHa x - a (Tex e exauauil). Torga & ecTb UCKOMAas BEJIMIHHA.

Io ycnormio 3ama9m Macca BeeX mpuMeceit papra T + 5L, C npyroit cTopoHEr, aTa e Macca papHa
(za+a)r Ta-p aq _ (zata)r _ _ r—q
oo+ SHAUHT, T58 + {56 = o0 @ v ptq=(r+1)-r& = p—

[Ipu JaHHBIX YUCIOBBIX 3HAYCHUAX T = 7400_’50 = % ~1,17.

6. Haiinure Bce 1eble 3HAYEHNS G, HE MPEBOCXOAAIINE O aOCOMIOTHON BemnduHe 15, TP KaxKIoM u3

KOTOPBIX HEPABEHCTBO
doe —a—4

— <
6x+a—12

BBINOJIHAETCS IIPU BCEX T U3 IPoMexkyTka [2; 3]. B orBere ykaxkure cymMMy BCEX TaKUX @.




Orser: —7.

Perterne. Peras HepaBeHCTBO METOOM HWHTEPBAJIOB, MOJIYYHM, YTO €ro JjieBag 4acTh paBHa ( mpwu
r = 1+ ¢ u He onpejesnena npu r = 2 — g. OTU /IBa 3HAYEHUSA COBIATAIOT TIPH @ = 1—52 B srom ciyuae
HEPABEHCTBO PEIIeHW He HMeer.

12 )
[Ipn a > < pemennemM HEPABEHCTBA ABJIAECTCA TIPOMEIKY TOK (2 — g 1+ %], 1 HEPABEHCTBO BBHITTOJTHIAETCS
2—-2<2
npu Beex x € [2; 3], ecan 6 ) &az=8
3< 1+
IIpm a < % pelrenneM HEPABEHCTBA, ABIACTCS TTPOMEIKYTOK [1 +7 2 %), 1 HEPABEHCTBO BBITTOTHIAETCS
1+4<2
npu Beex x € [2; 3], ecan 4= & a< —6.
3<2-¢

IMostomy a € (—oo; —6)|J[8; +00), n nuckombre 3uadenus: a € [—15; —6) | J[8; 15]. Cymma menprx 3ma-
JCHUIA:
-15-14-13—-...-8—-7T+84+9+...+14+15=—T7.

Habop TBOpUueckmnx 3a1a4.

I. Haiizure Bee ne npesocxoiganiue 100 HATYpaibHbIE 3HAYEHHS N, IIPU KOTOPBIX cyMMa, 124224324 4-n?
nemuTcs Ha 50. PacmomoxKuTe sTH 3HAMCHAS N B IOPAIKe BO3PACTAHAA: N < Ny < ... < Nnj. B oTBeTe yKaKuTe
Nng.

Pewenue. Tax kak 12 +22+32+ .. +n? = w, ton(n+1)(2n+ 1) nomkno nemthes wa 300 =

22 .3 .52, Tak Kak uncaa n, n + 1 u 2n + 1 B3aMMHO TPOCTLI, TO OJHO U3 HUX JOJKHO JEJUTLC Ha 25.

e Eciu n menurca wa 25, o n = 25, 50, 75 uan 100. [Ipm momcTaHoOBKe 3THUX 3HAYEHWH B BhIparkeHWe
MOJIydaeM, 9To JeJMMOCTh Oymer pu n = 75 u npu n = 100.

e Eciu n 4+ 1 geautcsa uHa 25, To n = 24, 49, 74 uan 99. [lpu nomcTaHOBKe STUX 3HAYEHWH B BhIparkeHNe
MOJIy9aeM, 9To JeIMMOCTh Oyaer mpu n = 24 u npu n = 99.

e Ecimm 2n 4 1 memmresa wa 25 m mpu 3ToM HedeTHO, TO N = 12, 37, 62 nan 87. IIpm moacranoBke 3Tmx
3HAYEHUI B BBIPAXKEHUE [TOJIYy9aeM, 9TO AeTUMOCTh Oymer mpu n = 12 u upu n = 87.

Taxum obpazom, nogxomar 3HadeHus 12, 24, 75, 87,99, 100. YerBéprhiM n3 HUX sBisAeTCS 87.

OTBer: 87.

1. B orBere ykaxkure ngy.
Orser: 87.

2. B orBere ykaxkmuTe ns.
Orser: 99.

3. B orBere ykaxkure ni_s.
OTBer: 87.

4. B orBere yKaxKuTe nj_3.
Orser: 75.

5. B orBere ykaxkure nj + ns.
OTBer: 111.

6. B orBere yraxkute no + ng.
OTBert: 124.

7. B orBeTe ykaxurte ns + ns.



Orser: 174.

8. B orBere ykaxkure no + ni_1.
OTBer: 123.

9. B orBere ykaxkure ny_3 + ng_s.
Orser: 87.

10. B orBere yraxuTe nq + ng_4.
Orser: 36.

I1. Cpenu Bcex TPEYTrOJIBHUKOB, BIMCAHHBIX B OKPYKHOCTH (DUKCHPOBAHHOTO PAJINYCA, C M3BECTHOM CyM-
Moit KBapaTos Beex yrios (o + 3% 4+ 42 = 72/2), HaiiauTe Bce TPEYTOTLHUKHA MAKCHMAIBHO BO3MOMKHOI
mwroma . /i KaXKa0ro Takoro TpeyroabHAKA HANRINTe HANMEHbIee 3HAYEHUEe U3 BCEX MOMAPHBIX MPOU3-
BesieHnil yriioB. B oTBer 3ammiinTe HaMMEHbIEe U3 3TUX 3HAYEHUN, IPU HEOOXOAMMOCTH OKPYIJIUB JI0 ABYX
3HAKOB TIOCJIE 3amaToi. Bee yriibl BeIpasKaioTes B pauaHax.

Pewenue. Pemaem 3ajady HAXOXKJIEHHA MakcuMyMa miomann S = 2R?sinasin Bsinvy, ¢ orpanmuennaMu
a+B+y=m a®+ 2 ++2=72/2, a, B,y >0, Yoopamounm yrei: a < 3 < 7.

[Tokazkem, 9TO B HAIIEM CIyYae TPEYTOJbHUK JUOO TYMOYTOJIBHBIN, TUO0 MPSIMOYTOJBHBIN, OTKYIa OyIeT
BBITEKATh, 9T0 « + 3 < 7/2. JleiicTBuTeIbHO,

2

7:0‘2+52+72S(a+6+v)-v=ﬂ-vrf72

o N

Uckmoans  u3 yemosust a-+3-+v = 7 u moacrasus B o +32++2 = 72 /2, nonyqaem o2+ 32+ (r—a—3)? =
72 /2 nnn
3(a+pB)? —dr(a+B)+ (a—B)* +7°=0.

Beeném oboznauenne x = a+ fuy =« — (. Torna x € (0; g], y < 0 u cupaBenmBo

27\ 2 2 T ™
2

3(:5——) +y == xe[—'—} ye{——'o}. 1

3 3 ) 37 2 ) ,\/37 ( )

31ech orpaHWYeHust CHU3y HA T U Y B3ATHI u3 ypasHeHus (1) MOCKONBKY, B YACTHOCTH, U3 HETO BBITEKAIOT

HEpaBeHCTRA, ‘x - %’T‘ <3yl < \/ig Hepapencrso = o + 8 < 7/2 obocroBano Bhitie. OTMernm, 4ro u3
i & 27 2 y?

(1) moxHO HafiTn ABHBIT BUT 2(y) = 5F — /&5 — %

U3 ypasuenus (1) naiigem npoussoanyo GyHkiuuo x(y)

Y

™
“a-se YSLUVE

{ \/g,o}.

Bamernm, uro 2’ (y) < 0 1yt paccMaTpuBBIMaeMbIX y. BepHemcst K 9KcTpeMasbHOI 3a1aue

' (y)

S = 2R?sin asin Bsiny = R*(cos(a — B) — cos(a + B)) sin(m — a — B) =

= R*(cos(y) — cos(x)) sin(x) — max.

O6ozuaunm f(y) = (cos(y) — cos(x(y))) sin(z(y)) n mokazkem, 4To MaKCHMyM JAHHON (DYHKIIMM HA OTpe3Ke
Yy € {—%; 0} nocruraercs B Touke 0. 9To u Oymer 03HAYATH, 9YTO IKCTPEMAIBHBIM SBJISETCS PAHOOEIPEH-

HBI TpeyrosibHUK. s 3Toro mocrarodHo Jokasarb, uro f'(y) > 0 ajs paccMarpuBaeMbIX apryMEHTOB Y.
Cupasegusbl (B JanbHeieM, /i KPATKOCTU Mbl Oy/eM IucaTh & BMeCTO Z(Yy)) COOTHOIICHUS:

f(y) = —sinysin(z) + 2’ (y)(cos z cos(y) — cos(2z)) > 2% : %2y + 2’ (y)(cos z — cos(2z)) =
4z - (— cosx — cos(2x — 4z (27 — 3x
= 7r(2 y) + y( S 3Z( ) = 275 };x( ( 5 ) + cos(2x) — cos(x)).

™



S,I[er py TOJIYyYEeHU HEPaBEHCTBA MbI MCHOJIB30BaJIN HEPABEHCTBO sinx 2 2%, KOTOpPO€ BBITEKAECT U3 BbLI-

2(—y)

nyksoctn GyHKIuM sinz Ha orpes3ke x € [0;7/2] U aHATOIHYHOE HEPABEHCTBO sin(—y) >
y € [—7/2;0], a Tak¥Ke BOCIOIB30BAJINCH HEPABEHCTBOM cosy < 1.

[TockobKy B HaIlleM Ciydae 25;1’3)1 >0 s x € {g, %}, Yy € {f%; 0}, TO JIJIS 3aBEPIIEeHNs JOKA3ATEb-

HA OTpEe3Ke

crBa f'(y) = 0 mig paccMarpuBaeMbIX Y JOCTATOYHO JOKA3aTh, YTO
T
+ cos(2x) —cos(z) =0, Vz e [— }

g(z) = 4x(2n ~ 32) 35 (2)

2
ITpeanosoKuM, 9To JAHHOE HEPABEHCTBO JOKA3aHO (I0KA3aTeahcBO Oyer maHo Huxke). Torga orTciona Bbi-
rekaer, uro dyHkmsa f(y) mocruraer cBoé HaMbONIbIIee 3HAYEHWE B HyJe, a CIEIOBATENHLHO o = (3, T.e.
TPEYTOJIbHUK PABHOOEIPEHHBIIA.

Taxmm 06pa3oM, BEPHYBIINCH K HCXOIHBIM IMEPEMEHHBIM, TPUXOIAM K YPAaBHEHUIO:

™

2

m
o+ o+ (1 —2a)* = 5
Pemus ypasuenne, maxoqum: o = ¢ U « = 5. BO3MOXKeH TOMBKO MepBbIil BADMAHT, TOCKOIBKY (¢ YTOJI
B TPEeyroJbHUKEe ¢ HanMeHbInM 3HadenueM. OTkyna a = f = &, 7 = %’T CrenoBarebHO, HANMEHBITIEE

3HAYEHNe W3 BCEX BO3MOYKHBIX MOMAPHBIX MPOM3BEICHUH YITIOB PABHO 72 /36 & 0,27.

Orser: 0, 27. O

HoxkazaresbcrBo nepasencrsa (2). lasee Bce HepaBeHcTBa OyIeM pPacCMaTPUBATDL TOJBKO HA OTPE3KE

reA= {%, g} . IMokazkem, aro ¢'(z) = @ —25sin(2z) +sin(zr) < 0 ¥ MOHOTOHHO PACTET HA MHOYKECTBE
A. D10 Gyuer BbiTeKaTh U3 odeBuAHOrO HepapeHcrsa ¢'(mw/2) > 0 u Toro dakra, yro ¢”(x) = # —

4 cos(2x) + cos(z) > 0 Ha orpeske A. JTokaxkem 310T (HaKT.

Pacemorpum npoussoguyio or dyukuuu ¢’ (). Umeem ¢"”'(x) = 8sin2zx — sinz = sinz(16cosx — 1)
OTKy/Ia JIellaeM BBIBOI, uTO Ha orpe3ke A dbyukums ¢’ (x) nomoxmnrenbra no Toukn x* = arccos(1/16), a
norom orpunarensra. Cremosarensho g (x) = min{g”(r/3),¢"(7/2)} = ¢"(7w/3) > 0.

TraknM 06pazom GyHKkmmsa g(z) MOHOTOHHO yOBIBAET W JOCTHUTAET CBOErO MUHAMyMa B Touke /2. ITo-
sromy g(z) = g(r/2) = 0 ana Beex x € A. Hepaserncrso (2) gokasaHo.

I1. Cpenu Bcex TPEYroIbHUKOB, BIIMCAHHBIX B OKPYZKHOCTH (DUKCHPOBAHHOTO PAJMyCa, C U3BECTHOM CyM-
Moit KBaJIpaToB Beex yriios (a? + B2 + % = 972 /25), maiiiure Bee TPEYTOTLHAKE MAKCHMATLHO BO3MOMKHOI
mwroma . s KaXKa0ro Takoro TpeyroabHAKA HANRINTe HANMEHbIee 3HAYEHUEe U3 BCEX MOMAPHBIX MPOU3-
BeJleHMI yryIOB. B oTBeT 3amuinTe HAMMEHbIIEE U3 STUX 3HAYEHUN, MPU HEOOXOAUMOCTHA OKPYTJINB JI0 TBYX
3HAKOB TOCJIE 3amaToi. Bee yriibl BeIpaskaioTes B pauaHax.

Pewenue. Ilpueném 31ech HABOASAIME COOOPAYKEHUsI, KOTOPBIE MOKA3BIBAIOT, KAK MOXKHO IOTaIaThCs 10
MTPaBUJILHOTO OTBETA B 3aJa4e, PEIEHHON BBIIIE.

Ecnu 3adukcupoBarh pajuyc OMUCAHHONW OKPYKHOCTH ¥ OJIMH U3 yIJIOB TPEYroJabHUKA (HAIIPUMED, yroJl
@), TO MAKCUMAJIbHYIO IO OyJAeT uMerh paBHOOEIPEHHbI TPEYIOJIbHUK C YIJIAMU @, § = v = =

JeficTBUTEILHO, €CTM M3BECTEH Paauyc R M yroa o, TO TeM CaMbIM MBI 3HAEM CTOPOHY TPEyTOJbHUKA
a = 2Rsin a. Cpean BcexX TPEyroJbHUKOB C JAHHBIM OCHOBAHUEM W YTJIOM (v IIPW BEPIIWHE MAKCHMAJILHYIO
IJIOMIAIh UMEET TPEYrOJhHUK C MAKCHMAJIBHOI BBICOTOI, TPOBEIEHHON K OCHOBAHWIO ¢, TO €CTh PaBHODOEI-
peHublit Tpeyroabuuk (puc. 1).

Taxmm 0Opa3oM IPpUXOAUM K YPABHEHHUIO:

2 2
2, T« n T« 972
o =—.

2 2 25
Pemus ypapHenne, HAXOqUM: @ = £ U = % CrienoBareIbHO, BO3MOMKHBI BAPUAHTLI TPEYTOJIBHUKOB C

yrmavn: o = I, 8 =y = Z na = 1Z, B =+ = L. CuenoparelbHo HaUMeHbIee 3HAYEHNE W3 BCEX

BO3MOKHBIX TTOAPHLIX MPOU3BEIeHNMI Yo pasHo 1672 /225 ~ 0, 70.

Orser: 0, 70. O



Puc. 1:

Obmmast popMyTHpOBKA

I1. Cpenu Bcex TPEYroibHUKOB, BIIMCAHHBIX B OKPYZKHOCTH (PUKCHPOBAHHOTO PAJMyCa, C U3BECTHOM CyM-
Moif KBajpaTos Beex yriaos (a? + %2 + 42 = (), naiiaute Bce TPEYTOTLHUKE MaKCHMAJTILHO BO3MOMKHOM
mroma . JIa KayKaI0ro Takoro TPEeyroJbHuKa Hal uTe HanMEHbIee 3HAUEHNE W3 BCEX MOMapHbIX MPON3-
Be/ieHni yriioB. B oTBer 3amnuiinTe HAMMEHbIEe U3 STUX 3HAYEHUN, IPU HEOOXOAMMOCTHA OKPYIJIUB JI0 ABYX
3HAKOB IOCJIe 3anAToil. Bee yribl BeIpakaioTcs B pauaHax.

2.1. C = 97%/25. Orser: 0, 70. Tounsrii otser 1672 /225.
2.2. C = 1772/49. Otrset: 0,81. 3aech 3T, 27, 27” Bropoit Tpeyrompaux c

s 5m 8w 8w
5 707
senmunny. Tounbnit oreer 472 /49.

3Ts 51> 91 Aaer Gojblie

2.3. C = 277%/49. Orset: 0,20. 31ech 57”, =, %. Bropoii Tpeyrombauk ¢ 3 = 121—1“ HE CYIECTBYET.
Tounsrii orer m2/49.
2.4. C = 117?/27. OTsert: 0,49. 3nech o = %’T, %’T, %’T. Bropoii Tpeyronbuuk ¢ o = §, %, %T TOXKE

naer. Tounbtii orser 472 /81.

2.5. C = 517%/81. Ormer: 0,12. 3xech o = %r, B = - Bropoit tpeyronbuuk He cymectsyer. Tounbrit
orser 72/81.

2.6. C' = 8372/121. OrBet: 0,08. 31ech o = 91—’{, B = {5. Bropoit Tpeyronnruk ne cymectsyet. Toumnrit
orser 72 /121.

2.7. C = 47%/121. OTser: 0, 33. 31ech Z—Tlr, ?—7{, ?—7{ Bropoii Tpeyronbauk ¢ o = é—g, = lf—;, 13?—3’7 XyIKe.
Tounsrit orser 1672 /332

Tyt omeuarka Guia: (310 C omewarxoit) C' = 5772/121. Orser: 0,15. 3aecy a = 1%, g = 10r 1o

Bropoii Tpeyrombauk ¢ 1%, 2T 2T yyyce Tounwrii oteer 1672 /332,

110 11 11 ]

2.8. C = 437%/121. OTser: 0,73. 3aech o = 51’—’{, i—q, ?—’{ Bropoit Tpeyroisauk ¢ 133—3”, 133—3”, ;—g
nenue yriaos Goabiue. Tounbrit orser 972 /121.

2.9. C = 1237%/169. OTBert: 0,06. 31ech @ = 111—3”, = {5. Bropoii Tpeyronpuuk ¢ 23:?,_;, 2§’—9” He cyIe-
creyer. Tounnrii orser m2/169.

2.10. C = 8972/169. Orser: 0,23. 31ech o = %, b= % Bropoii Tpeyrospuuk ¢ § = 462—; He Ccylie-
creyer. Tounertii orser 472 /169.

poun3Be-

2.11. C = 677%/169. Oret: 0, 53. 3nech o = %, = % Bropoii Tpeyrospuuk ¢ g—g, 1;—9”, 1?;7_97r Toumbrit
orser 972 /169.
2.12. C' = 1772 /24. OTser: 0,07. 31ech o = %’r, = {5. Bropoit Tpeyronbuuk ¢ f = 463—67 He CYIIECTBYET.

Tounrrit orser w2 /144.



3 T xyxke. Touamnbrii

Iz Iz, IZ. Bropoii rpeyroabank ¢ 2, I I

2.13. C = 117%/25. OxBer: 0,31. 3nech 1%, L, X

orser 7m?/225.

2.14. C = 72 /2. OtBer: 0,27. 31ech a = %’T, = &. Bropoit Tpeyrombuuk ¢ 3 = 1??—0” HE CYLIECTBYET.
Tounbtii orser m2/36.
2.15. C' = 1972/32. Orser: 0, 15. 31ech a = %T”, B = §- Bropoit Tpeyronsauk ¢ 3 = 247—(? HE CYIIEeCTBYET.

Tounsrit orer m2/64.

III. HaiiauTe Bce mapbl MOJOKUTETBHBIX TUCETT X, Y, YIOBIETBOPSIONINX PABEHCTBY

472y 4 622 4 22y — 4z . 3 +ay+az—y—2 2 2
Y Y 1 sin Y Y :2xy+y2+?+?+

3x—y—2 3v—y—2
2ay(2* +y°) 1 o (z+y) 2. (z+y)? _ (z+y)?
- - a8 2 - _ .
B =27 wry? z“ sin + y“ sin " + 2zxysin P T—

B orBer 3anmmuTe cyMMy BemdauH 22 + 92 10 BeeM HOMydeHHBIM TapaM perenuii (7, y) Tpi HeoGX0IMMOCTH
OKPYIJIUB 70 JABYX 3HAKOB Iocje 3amsaToii. Ecim permenwnii Het, To 3anumure —1, ecu pernerunit 6eCKOHEIHO

MHOTO TO —2.

Permrenne. Hpe;momeHHoe YpaBHEHUE TTEPEnruChIBACTCA B BUIE

flonuy + aoug + azuz) = ay f(ur) + az f(u2) + asz f(us),

rae

ap = z* , Qg = v ,a3:2:67y, ar+as+az3=1, a3 >0,as>0,a3 >0Vze,y > 0;
(z +y)? (z+y)? (z +y)?

(e+9? _(@+y? _ (@+y)?

up = 2 = 3=
z T 3r—y—2’

a dynxuus f(t) = t? + sint — crporo BeIIyKIas Ha Beeit uncnopoit ocu. [lo HepasencTy Mencena, taxoe
PaBEHCTBO BO3MOZKHO, TOTIBKO €CJIH U] = Uy = U3, OTKYy/JIa uMeeM ¢ yaetom x > 0,y > 0

1+ VIT 94 yi7

:7733

r=y’=3r-y—-2 = 22 —y—-2=0 =y 1 3

[ostomy z2 + y% = 85’%3‘/? =4,331...

Orser: 4,33

II1.1 HaitmuTe Bce mapbl MOJOKUTETHHBIX YUCENT T, Y, YIOBIETBOPSIONINX PABEHCTBY

4%y + 622 + 22y — 4z (32l oyt ax—y—2 2 2x

- "+ sin ) m g+ + S+
3r—y—2 3r—y—2 Y Y
2 2 2 1 2 2 2
wy(@” +y) 2 sin L +9) + y?sin L +y) + 2zysin 7(:8 +9) .

Br—y—2)2 (r+y)? T Y2 3r—y—2

B oTBeT 3amummTe CyMMy BEJHYIHH 22 4 Y2 110 BCEM MOJTyYeHHBIM IapaM PeIIeHnil (z,y) upu HEOOXOUMOCTH
OKPYTJIUB 70 JABYX 3HAKOB TOC]e 3amnsToii. Kcim permennii Het, To 3anummure —1, ecu pernenunit 6eCKOHETHO

MHOTO TO —2.

Orser: 4,33
I11.2 HaiimuTe Bce mapbl MOJOKUTETHHBIX YUCENT T, Y, YIOBIETBOPSIONINX PABEHCTBY

22+ Aoy — 292 — Ty +2x—3 2 28 2
y—2y"—Ty >_+l+_+

222 + 1y — 4y? + 22y? — 12y (
—+ cos 3
20—y —3 20—y —3 Y T Y
2 2 1 2 2 2
:Ey(:cy ter g D) 22 cos 7@ + y) + 22y cos L + y) + y2 (e} L +2y) .
2z —y —3) (x +vy) 20—y —3 x Yy



B oTBeT 3amummTe CyMMy BEeJHYUH T2 + Y 0 BCeM MOJTydeHHBIM NapaM permenuit (z,y) Tpu HeoGX0INMOCTH
OKPYIJIUB JIO JIBYX 3HAKOB IocJie 3ansaToil. Eciau pemennit Her, To 3anummre —1, ecjin periennii 6eCKOHEIHO

MHOTO TO —2.

Orser: 16 + 44/13 =~ 30, 42
Pemmenns x = (74 v/13)/2, y = (1 + v/13)/2.

I11.3 HaiimuTe Bce mapbl MOJOKUTETLHBIX YUCENT T, Y, YIOBIETBOPSIONINX PABEHCTBY

292 +3xy +x — 2y —4 2 9

14xy + 4y? — 22y — Sy y?
x4+ 2y —4 T+ 2y —4 a2
2 2 2 1 2 2 2
xy(ac +y°) 22 cos L + y) + y2 CcOoS L * y) + 22y cos 7(30 y) .
(+2y—4)*  (z+y) z? y x+2y—4

B oTBeT 3amummTe cCymMMy BeJHYUH T + Y2 M0 BCeM MOJTydeHHBIM MapamM permenuit (z,y) Tpu HeoGX0AMMOCTH
OKPYTJINB JI0 JIBYX 3HAKOB TTocJie 3amsaToit. Ecan pemrenwit Her, To 3anummre —1, ecan perrennii 6eCKOHETHO

MHOTO TO —2.

OrBer: 2474\/ﬁz7,51
Pemenna x = (\/1_7— 1)/2,y=09— \/ﬁ)/Q

I11.4 Haiimure Bce mapbl MOJOKUTETLHBIX YUCENT T, Y, YIOBJIETBOPSIONINX PABEHCTBY

2 953 9
)y—+—+—y+

6xy? — 622y + 1222 + 2y% — 10zy + 122 +sin 622 —2zy+y> +92 —y+3
3r—y+3 3r—y+3 a2 y x
2 2 1 2 2 2
zy(zy + 2y g 5 z? sin L +2y) + 22y sin L +y) + y2 sin 7(30 +y) .
Bx—y+3) (x +vy) x y 3x—y+3

B orBer 3anuiiure cymMy BeJUUUH & + 2y 110 BCEM MOJIYYEHHBIM IIapaM pelieHuil (&, y) npu HeoOX0uMOCTH
OKPYTJIUB 70 JABYX 3HAKOB TOC]e 3amnsToii. Kcim permennii Het, To 3anumure — 1, ecu pernerunit 6eCKOHETHO

MHOTO TO —2.

Otser: 6 + /33 ~ 11,74
Permernns © = (3 + v/33)/4, y = (21 + 3/33)/8.



