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7 kaacce

7.1. B 7a knacce no cnucky 60% neBouek. Kornma u3-3a 6osie3Hu B Kilacc He MPUILIM J1BA MAJIbYMKA U OJHA JAE€BOY-
Ka, TO JIeBOYEK NPUCYTCTBOBANO 62,5%. CKOIBKO B KJIAaCCE M0 CHUCKY AEBOYEK M MAIIBYMKOB?
OtgeT: 21 neBouka u 14 mManburkoB. Yka3anue. [IycTs 1o criucky B kiiacce d qeBoYek ¥ M MaabuMKoB. M3 yciaoBuid

=06 u _d-1 0,625. U3 nepporo ypasuenus 2d =3m. Iloacra-
d+m d+m-3

3aJa4u UMECM JIBa YPAaBHCHUA:

2
BUB M =—d BO BTOpOE ypaBHEHHE U peIIUB ero, noixyunm d = 21, u rorma m = 14,

7.2. B Tpex3Ha4HOM YHCIe 3a4epKHYNIHU MEpBYI0 NU(Py U MONYyYHIH ABy3HauHOe. Ecim Ha 3TO IBy3HaYHOE YMCIIO
MOJIENINTH UCXOAHOE, TO YacTHOE OyzaeT paBHO 9, a octaTok 8. Haliaure ucxognoe uucino. (Ilpusenute Bce Bo3-
MOJKHBIE PEIIIeHUS. )

OtBeT: 4 BO3MOXHBIX uncna: 224; 449; 674; 899. Ykazanme. [lycts x — mepBas nuudpa UCXOJHOTO YKCHIA, ) — JIBY-
3HAYHOE YHCJIO Toclie 3auepkuBanus x. Toraa umeeM ypaBaenune 100X + Yy =9y +8 < 2y + 2 = 25x. 3nauur, x
— YETHOE YHCIIO: X = 2Z st HeKoToporo Z (z <4). IToatomy Yy +1=25z, u mis uncna y + 1 BO3MOXHBIC 3Ha-

yeHust: 25; 50; 75; 100, a COOTBETCTBYIOLINE YKCTA X PaBHEI 2; 4; 6; 8.

7.3. Ha peOpax ky0a B HEKOTOPOM MOPSIKE paccTaBUiIM yucia 1, 2, ..., 12 u uis KaxJ 01 IpaHu NOJCUYUTAINA CYyMMY
YeThIPeX Yrcell Ha ee pedpax. [lokaxkuTe, 4TO €CTh TpaHb, TSl KOTOPOU 3Ta cymMma Oobiie 25.

Ykaszanue. [logcunraem Ha KaXI0i T'paHU COOTBETCTBYIOLIYIO CYMMY U 3aTE€M CJIOKUM 3TH CYMMBI JUISl BCEX LIECTH

rpaneii. [Tomyunm B pesynbrare (1 +2 + ... + 12)-2, Tak KaK Mpu TaKoM MojcyeTe Jiroboe pedpo OyaeT 3acuu-

156
TaHo aBaXIbl. MTak, obmas cymma 156, u Torma XoTs Obl s OJHOM TPpaHK ee cymMMa He MeHbine — = 26.
6

([eiicTBUTEIBHO, B IPOTUBHOM CITydae MbI TOIy4YHIIH ObI 0011yt cymmy He Goubiiie 25-6 =150 <156).

7.4. llenbie uncia m, n yaosnetBopsT paBenctsy 9IM =11n. Jlokaxure, aro m + n genurcs Ha 20.
VYka3zaunue. [Tockonbky uncina 9 u 11 B3auMHO MPOCTBI, TO YKCIIO 7 TOJDKHO AenuThes Ha 11, a gumcio n Ha 9.
ITycts m = 11k, torma 9-11k =11n < n=9K . [Tostomy m+n =11k +9k =20k .

7.5. Jlau npAMOYTOJILHUK, OTIMYHBIN OT KBaJIpara, y KOTOPOTO YUCIEHHOE 3HAYEHHE TUIOIIAU BTpoe OOJIbIIE Ie-
pumeTpa. Jlokaxxure, 4TO OJIHA U3 CTOPOH NMPAMOYTOJIbHUKA OoJbie 12.
Vkazanue. [lycts 8,0 (& <D) — croponst npsmoyronsuuka. Ilo yenosuto, ab =3(2a+ 2b), orcriona nonyyaem

paBerctBo (@—6)(b—6)=36. Eciu o6a uucna @ — 6 u b — 6 nonokKUTENBHB, HO MeHbIIE 6, TO
(a—6)(b—6) <36, 4To NPOTUBOPEUHT MOTYYEHHOMY PABEHCTBY. AHAIOTMYHOE IPOTHBOPEYHE MONYYAETCS, KO-

rna oba yucna a — 6 u b — 6 Gonbie 6 (XOTs (HOPMANBEHO B ATOM CIIy4ae UCKOMOE HEPAaBEHCTBO BBIMOIHICTCS).
Ecnu 06a uncna a — 6 u b — 6 orpunarenshsl, To (2—6)(b—6) =(6—2a)(6—b) <6-6, uto Takke HEBO3MOKHO.

3Haunt, a—6<6u b—-6>6,1e.a<12,b>12

8 kiacce

8.1. B 7a kiacce no criucky 60% neBouek. Kornma u3-3a 6oyie3Hu B Kilacc HE MPUILIH JIBA MAILYHKA U OJIHA JIEBOY-
Ka, TO IEBOYEK MPUCYTCTBOBaJO 62,5%. CKOIBKO B KJIacCe MO CIHUCKY J€BOYEK U MAIbYUKOB?
OtBert: 21 neBouka u 14 ManpuukoB. Yka3zanue. CMm. 3agauy 7.1.

8.2. Ha maxmarHyr JOCKY ITOCTaBHJIH 8 jajiel, KOTOpbie He ObIOT Apyr Apyra. JJokaxuTe, 4TO B JIFOOOM «KJIeT4a-
TOMY TPSIMOYTOJIbHUKE pa3Mepa 4 X 5 (KJIeTOK) eCTh XOTs ObI O/1HA JTajIbs.

Yxka3anmue. [Ipeanonoxum MpoTUBHOE, W IYCTh, JUIS OMPEACICHHOCTH, MPSIMOYTOJILHUK PACIIONOXKCH B TSTH TOPH-
30HTAIISAX M YETHIPEeX BepTUKasax. Torma yrobas Jiaapsi HAXOAUTCS CPEAN OCTATBHBIX TPEX TOPH30HTAICH WIIH
Cpellu OCTAJBbHBIX YEThIpEX BepTHKaieH (MM OJHOBPEMEHHO, T.€. Ha UX mnepeceyeHun). Ho B Tpex ropu3oHTa-
JIAX CTOSAT TPH JIAAbH, @ B YSTHIPEX BEPTHUKAIAX — YEThIPE. 3HAUUT, BCETO B ATUX TOPU3OHTAISAX U BEPTUKAIIX
CTOUT He OoJyiee ceMu lajiei (TOUHee, KOJIMYECTBO JIaJel paBHO 7 MUHYC KOJIMYECTBO JIaJICH Ha MEPECCUCHUSIX
JAHHBIX TOPU3OHTAICH 1 BepTHKaiei). [lomydrmm mpoTuBopeune, T.K. aaei Bcero 8.



8.3. [an octpoyronsHslii TpeyronsHUK ABC. Touka M — Touka nepeceueHus ero BeicoT. Haliaure yron 4, ecinu u3-
BeCTHO, uTo AM = BC.
OtBer: 45°. Yka3zanme. [lycts K — ocHOBaHME BBICOTHI M3 TOUkH B. Jokaxkem, uto TpeyronsHuku AMK u BKC
paBHbI. JIeHCTBUTEIBHO, HMEEM MPSIMOYTOJIbHBIE TpeyronbHukH, Yy koTopeix ZMAK = ZCBK =90°—- £C u,
o ycioButo, AM = BC. Torna u3 paBeHCTBa TPEYroJbHUKOB cieayeT, 4To AK = BK, u 3HauuT, B IpSAMOYIOib-
HOM TpeyronbHuke ABK karetsl paBubl. [Toatomy LA = 45°.

8.4. JlokaxxuTe, 4TO IS BCeX HaTypanbHbIX N > 1 uncno n?°® + 4 cocrasnoe.

VYka3zanue. PesynbTar cnemyer W3 pasiokKCHUS n?016 4 4 = 2016 | 4nt008 4 4 _ gnl008 - (n1008 + 2)2 — (2n504)2 =

(n1008 +2n°% 4 2)(n1008 —2n®% 4 2), unpu N > 1 00e ckoOku OoJbIire 1.

8.5. JlaH mpsMOYTONbHUK, OTIMYHBIA OT KBaJpara, y KOTOPOTO YMCICHHOE 3HaueHHE IUIOIAaau BTpoe OOMbIle Ime-
pumeTpa. Jlokaxknure, 9TO OJTHA 3 CTOPOH MPSMOYTONBHUKA OoJbIe 12.
Ykaszanue. Cm. 3a1auy 7.5.

9 kaace
9.1. a) [lan TpeyroiapHHK, Y KOTOPOTO BBICOTHI PaBHHI 4; 5; 6. Kakoll 3TO TpeyroibHUK: OCTPOYTOJBHBIH, MPIMO-

YTOJBHBII WU TYHOYTONbHBINA? §) CyIIecTBYeT I TPEYyroNbHUK, Y KOTOPOTO BBICOTHI PaBHEI 2; 3; 67
OTBeT: 2) OCTPOYTONBHBIN; 6) HE CyllecTByeT. Yka3anue. 3 hopmyssl mionianu tpeyronbauka S =ah/2 crenyer,

25 28 2§ o

YTO CTOPOHBI JaHHOTO TPEYroJbHUKA paBHbI —;—;—— (Takol TPEYroJIbHUK CYIIECTBYET, MOCKOJbKY
4 5 6

1 1 . .

Z < g +—). Jlnst Toro 4ToOBl y3HATH, KaKOH 3TO TPEYTOJIbHUK, HAJ0 CPABHHUTH KBaJApaT OOJbIICH CTOPOHBI C

2 2 2
N 1
CyMMOM KBaJIpaTOB JAPYTHX CTOPOH. B JaHHOM ciiydae u3 HepaBEHCTBA (—j < (—J + [— CIIeyeT, YTO Tpe-
4 5 6

YTOJIBHUK OCTPOYTOJIbHBIN. 0) [lockombky

N |-
w |~

1
+—, HCPABCHCTBO TPCYTIOJIbHUKA HE BBINIOJIHACTCA, U 3HAYMT,
6

TaKOro Tp€yrojlbHUKa HE CYIICCTBYCT.

9.2. Ha maxMarHy0 JOCKY MOCTaBUIIH 8§ Jiajieil, KOTOpble He OBIOT APy Apyra. JJOKaKHTe, 9TO B JIFOOOM «KJIeTda-
TOMY MPAMOYTOJIbHHUKE pa3Mepa 4 x 5 (KJIETOK) eCTh XOTs OBl O/IHA JIAJIBSL..
Yxka3zanme. Cm. 3aqauy 8.2.

9.3. [an octpoyronsHblil TpeyronsHUK ABC. Touka M — Touka nepeceueHus ero Beicot. Haliaure yron 4, ecinu u3-
BeCTHO, uTt0 AM = BC.
OrtBert: 45°. Yka3zanue. CMm. 3a1auy 8.3.
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9.4. [lokaxure, YTO CYIIECTBYET HATYPaJbHOE YHCJIO, KOTOPOE JCIIUTCS Ha U COCTOUT (B ECATUIHOM 3aITHICH)

TOJIBKO U3 HEYETHBIX IUDD.
VYxkazanue. JJokaxxem 1mo uHAyKIMH Oojiee oOmmid GaxT: st TOOOTO HATYPAIBHOTO /1 CYNIECTBYET YMCIIO, COCTaB-

JICHHOE POBHO U3 /1 HEeUYeTHbIX Iupp u Aensimeecs Ha 5”. baza MHAYKuMU Jerko mpoBepsieTcs Ui yucia 5 (a

Taroke a1 75, 375). JlokakeM MHIYKIMOHHBIM Iepexo: MPEIIoI0KIM, YTO YUCIO d, COCTaBJIeHO u3 K He-
K

geTHBIX UdP U menuTes Ha 55 T.e. @, =5 - P T4 HEKOTOPOTO MENOTO P, U TOKAKEM, YTO K STOMY HHCITY

MO>KHO IPUITUCAThH CJIEBA HEUETHYIO IM(PY X Tak, 4TOOBI YHCIO Xa, AEIHIOCH Ha 51 re. x-10°+ p-5k

5k , UTO PaBHOCUJILHO TOMY, YTO X - 2 + p nomxHO nenuThes Ha 5. Ecnu 6paTh B Kade-

JIOJKHO AETIUTHCS Ha
CTBE X MATh Pa3IMYHBIX HeUeTHBIX mudp 1, 3, 5, 7, 9, To uncna x- 25+ p OyayT UMeTh pazHbIe OCTATKU HPHU

JeNeHnn Ha 5 (B IPOTHBHOM CIydae JIst PasHBIX X+ X, -uncio (X, -2 + p) — (X, - 2° + p) = (X, — X,) - 2"



Jenuiock Obl Ha 5). 3HAYMT, AJS KAaKOM-TO HEYeTHON HUQPHI X YUCIIO X - 2%+ p nenutcs Ha 5, 4TO U TpeOOBa-

JIOCh.

9.5. [lan npsSMOYTrOJIbHUK, Y KOTOPOTO YHCICHHOE 3HAYCHHUE IIIONIAIA OOJIbIIIe YTPOSHHOTO niepuMeTpa. JlokaxuTe,
YTO ero rmepuMeTp Oopie 48.

Vkasanue. [Tycts a, b — cropons! npsmoyronsuuka. U3 yenosus 3anauun ab > 3(2a+2b) <
(a-6)(b—6)>36 (*)
CHauana mpoBepum, 4to 0ba muoxwutess (& — 6) u (b — 6) momoxwurenbHbl. JeficTBUTEIHLHO, B IPOTUBHOM CITydae U3
(*) cmemyer, uyro a-6<0, b-6<0. Torma —-6<a—-6<0, —-6<b-6<0 wu nosromy
(a—6)(b—6)=(6—a)(6—b) <6-6=36, uro nporusopeunt (*). Tenepb s MONOKUTENBHBIX urcea (2 —6) u
(b — 6) MOXHO BOCIIOJIB30BATHCS HEPABEHCTBOM MEXIY CPEIHUM apH(PMETHUECKMM M CPEJHUM T€OMETPUYECKUM:

(a—6)+(b—6)>2,/(a—6)(b—6) >12 = a+b>24 < P >48.

10 kxacc

10.1. a) an TpeyroiabHHK, y KOTOPOTO BBICOTHI paBHBI 4; 5; 6. Kakoi 3T0 TpeyroibHUK: OCTPOYTOJNBHBIN, TPSMO-
YTOJIBHBIN, TynoyroiabHelii? 0) CylIecTBYET JIU TPEYTOJIbHUK, Y KOTOPOT'O BBICOTHI PaBHHI 2; 3; 67
OTBeT: a) OCTPOYTOINBHEI; ) He cymiecTByeT. Y kazaHue. Cwm. 3amaqy 9.1.

10.2. JlokakuTe HEPABEHCTBO ISl ITOJIOKUTEIBHBIX YHCET X, ' \/X2 +y+ \/y2 +X 2 \/x2 +X+ \/y2 +Vy.
Yka3zanmue. [lociie Bo3BeieHNs 00eHX YacTeil B KBaJpaT (YTO JaeT PaBHOCHIbLHOE HEPABEHCTBO B CHITY MOJIOKUTEIb-

HOCTH X U V) TOIY4UM \/ (X2 + y)(y2 +X) > \/ (X2 + X)(y2 +Y) . Eme pa3 Bo3Bezs B KBajpar, MoJy4uM PaBHO-

CHIIBHOE HepaBeHCTBO X°+Y° > X2y +y2X < (X+Y)(X° —=xy+Y?) = (X+y)xy < (X+Y)(x—y)*>=>0. Io-
CJICAHCC HCPABCHCTBO OUCBUAHO AJIA IMOJIOKUTCIIBHBIX X U ).

10.3. MosxHo s pa3outs kBagpar 10x10 wa 100 paBHBIX IPSIMOYTOJILHUKOB, Y KaXOTO U3 KOTOPBIX [UTHHBI He-
PaBHBIX CTOPOH OTJIMYAIOTCS HA €IUHUILY?

OrtBert: Henb3s. Yka3zanue. [IpennonoxuM, 4to Takoe pa3OueHne CyIIeCTBYET, H MYCTh X, ) — CTOPOHBI MPSIMOYTOJIb-
HHKa pa3ouenus (X >Yy). Torma umeeM jBa ypaBHeHus: Xy =1 (uis rromaan) u X—Y =1 (1o yciosuio). Pe-

5 1 5 1
mas KBaJ[paTHOE YpaBHEHHUE JJIA X, HAX0JAUM X =——+—, Torga Yy =————. PaccMoTpum cTOpOHY KBajipara
2 2

10x10. OHa coCTaBJIcHA M3 HECKOJIBKHUX OOJIBIINX U HECKOJIIBKUX MEHBIIINX CTOPOH HAaIIero NpsAMOYTOJIbHHKA,

m+n m-n
T.e. 10=nX+ My Juisi HEKOTOPBIX ILEJIBIX HEOTpUIATEIbHBIX M, N. Torma 10= V5 + . IHockonbky
2 2

m+n =0, noxy4aeM NpOTUBOpPEUHE: B TIPABOW YaCTH TIOCIIEIHETO PABEHCTBA CTOUT MPPAOHATILHOE YUCIIO, a
B JIEBOM — PAallUOHAIILHOE.

10.4. JlokakuTe, 4TO CYLIECTBYET HATYpaIbHOE YMCII0, KOTOpoe menutcs Ha 5% u cocrout (B mecsaTnuHOi 3ammcn)
TOJIBKO M3 HEUETHBIX LUPD.
VYxazanue. Cum. 3a1auy 9.4.

10.5. [/lana okpyXHOCTh e€AMHHUYHOTrO paguyca ¢ nentpom O. Touka 4 HaxomUTCA Ha PACCTOSHUM a OT LIEHTpa
(0<a<1l). Yepes Touxy A mpoBoasatr BceBo3mokubie Xopasl MN. a) Haitnure mmny HanMensineit xopas MN.
0) Haiigure Hanbosnpiryro miomaab Tpeyroibarka OMN.

[ 2 1 2
OTtBeT: 2) 2V1-— a® ; 0) mpu &> — HaubOoJBIAs IUIOMATs paBHA — ; IPHU a < — HANOObBIIAs IUIOMATL paBHA
2 2 2
/ 2 N .
avl-—a“ . Yka3zanmue. a) [To CBOWCTBY XOp/I, IEPECEKAIOIINXCS B JAHHOW TOYKE, POU3BEICHUE JITHH
MA- AN = (1+a)(l—a) ecTh mocTostHHOE YKCII0. Toraa n3 HepaBEeHCTBA O CPETHUX HMEEM

MN =MA+ AN > 2+/MA- AN = 24/1—a? , IPUYEM paBeHCTBO fnocturaercs, korna MA = AN, T.e. s xopast MN,
NEepIeHINKYISIPHON AUaMETpy, mpoxoaseMy depe3 Touky 4. 6) O6oznaunm o= ZMON . OueBngno, O<a <m
(oo cranoBUTCS paBHBIM T, Koraa xopaa MN coBmagaer ¢ quamerpom, npoxosiem yepes A). U3 dpopmysr miommaam



1 . 1. . .
Smon =— R%sin o= =sin o ciemyer, uro TpeGyercs HaiiTH HanGObIIee 3HAUCHHE SN o . ITycTh MgNy L OA (r.e.
3TO ONTHMAJILHOE MOJI0KEHHNE XOP/bI U3 IIyHKTa a)) U Olg = 2aCr C0SA — cOOTBETCTBYIoIIee 3HaueHue yria MyONg.

. a o _m
3amerum, uto oy < o At aoboro nonoxenus MN, T.k. MN =2sin—, rie — < —, 1 IO3TOMY B CUITy IIYHKTa @) U
2 2 2

. 2 T
MOHOTOHHOCTHU CHHYca, OosbmeMy 3HaueHnto MN coorBeTcTByeT Oonbimii yron o. Ecnmm a>—, 10 ag<— uB
2

. s
3TOM CITydae, u3MeHss mooxerne Xopasl MN, MOJKHO HalTH TaKoe TIOJIOXKeHHe, Koraa oo = — (T.K. TP MpHOIrDKe-
2

2 T
Huu MN K uaMetpy yron o cTaHOBUTCS OM3KHM K 7). Ecii ske @ <—, TO 0p > — U [03TOMY B CHIIy HEpaBeHCTBA
T . . .
0> 0y >— ¥ MOHOTOHHOTO yObIBaHHMS (YHKIMH SN X BO BTOPOM YeTBepTH, HanboublIee 3HaueHue SiN ¢ Oyner npu

11 kaacce

X+sin5 sin5
<

11.1. Pemmre HEPaBEHCTBO —— —.
sin6 X+sin 6

Oteer: X e (0;—sin6) U (—sin5—sin6;+o). VYkaszaume. 3amerum, uro SIN5<0 u sSiN6<0, Tk
7T <5< 6<27. HepaBeHCTBO NMEPENUIIEM B BUJIE
X(X+sin5+sin6 X(X—(-sin5-sin6
( _ _ ) _ g XX : D.o
sin6(x +sin 6) X —(—sin 6)
MeTo10M HHTEPBAJIOB M0JIyYaeM OTBeT (mockonbky —SIN5—siN6 >—sin6 > 0).

11.2. Jlokaxxute HEPaBEHCTBO JJIsI MOJIOKHUTENBHBIX YUCEN X, V: \/X2 +y +\/y2 +X= \/X2 +X+ \/y2 +Vy.
Yka3zanue. Cum. 3anauy 10.2.

11.3. Mosxso s pa3outs kBagpar 10x10 wa 100 paBHBIX IPSIMOYTOJIBHUKOB, Y KaXOTO U3 KOTOPBIX UTHHBI He-
PaBHBIX CTOPOH OTJIHYAIOTCS HA SIHHUILY?
OT1Bet: Henb3s. Yka3zanue. CM. 3agagy 10.3.

y

X z
11.4. CyuiecTBYIOT JIM YIOBIETBOPSIOIINE YPABHEHUI0O — +-—+ — =3 Q) pasjiMuHble HATYpaJbHBIE YUCia X, Y, Z ?
y z X

0) pazynyHbIe 1eble uncna X, Y, Z ?
OT1BeT a) He CYLIECTBYIOT, 0) CyILIECTBYIOT. YKa3aHue. a) V3 HepaBeHCTBA O CPEAHUX JUJIS TPEX MOJOKUTEIBbHBIX YH-

X XVyzZz
ceJl CieyeT, 4To — + Y +—2>3 Xyz_ 3, IpuYeM PaBEeHCTBO JOCTHIAETCS TOJBKO B CIIy4ae PaBEHCTBA K-
Z X y zZX
Xy z
cen —,—,—, T.e. Iipu X=y=2. 6) [Ipumep x=4, y=1, z= -2 nokaspIBacT CylIEeCTBOBAHNE NCKOMOTO PEIICHUSI.
y z X

11.5. Jlana OKpy>XHOCTh €TWHHYHOTO paguyca ¢ meHtpoM O. Touka A HaxXomWTCS HA PACCTOSHUM @ OT ILIEHTpa
(0<a<1l). Yepes Touxy A4 mpoBoasatr BceBo3mokubIe Xopasl MN. a) Haiinure mmay HanMensineit xopas MN.
0) Haitnure HanGosbInyio miomaap Tpeyroinbauka OMN.

7
OTBeT:. a) 2v1-a?%; 0) mpu a2—2 HanOOJIbINAs TUIONIAIb paBHA l; pu a<—2 HanOOJIbINAsT TUIOIIAIb paBHA
2 2 2

avl-a® . Ykasanue. Cm. 3amaay 10.5.



