Pa36op 3aganuit mkonbHOro stana BcOIIl mo maremaTnke 11 xmacc,
Il rpynima pernonos

MaxkcumanbHbIii 6an 3a 3aganne — 7. MakcMManbHbIN 6201 3a omuMnnagy — 56.

3agaua 11.1.1. [Tpu KakOM HaMMEHbIIIEM HATYPaJIbHOM 1 BBITIOJTHSIETCSI HEPAaBEHCTBO

sin ((n? + 5n)°) - cos ((n? + 5n)°) < 0?
Omeem: 8.

Pewieriue. HepaBeHCTBO BBIIIOJTHEHO TOIZIA ¥ TOJILKO TOTa, Korga sin((n?+5n)°) u cos((n? +5n)°) umeror
pas3HbIe 3HAKU, TO €CTh KOT7Ia
90 + 360k < n* + 5n < 180 + 360k

50051
270 + 360k < n? + 5n < 360 + 360k

IIpY HEKOTOPOM 11eJ10M k. [Tpy1 MOHOTOHHOM YBEJIMYEHUU 1 OT 1 710 66CKOHEYHOCTH 3HaUYE€HME BbIpaXKe-
HUs n? 4+ 51 MOHOTOHHO YBEJIMYUBAETCS OT 6 10 6ECKOHEUHOCTH. Tak Kak 0 < 72 +5-7 = 84 <90 u
90 < 82 + 5 -8 = 104 < 180, UICKOMOE MUHMMAJIbHOE HATYPAJIbHOE 1 PABHO 8.

O

Bapuarnm 11.1.2. IIpu KakOM HaUMEHBIIEM HATypaJbHOM 1 BBITIOJIHAETCSA HEPABEHCTBO
sin ((n? + 3n)°) - cos ((n? + 3n)°) < 0?

Omeem: 9.

Bapuarm 11.1.3. IIpy KakOM HaUMEHBIIEM HATypPaJIbHOM N BBITIOJIHAETCS HEPABEHCTBO
sin ((n? + 7n)°) - cos ((n? + 7n)°) < 0?

Omeem: 7.

Bapuanm 11.1.4. TIpu KakoM HauMeHbIIeM HaTyPaJbHOM 1 BBITIOJHAETCS HEPaBEHCTBO
sin ((n? + 11n)°) - cos ((n? + 11n)°) < 0?

Omaesem: 6.



3azayga 11.2.1. [Tocsen0BaTeIbHOCTD 3a/jaHa YCIOBUAMU

al’l
a; =1, A1 = 77 3a, JIJIsT BCEX HATYPAJIbHBIX A.
HaI.;I,ZLI/ITe a100-
Omeem: 1/298
1 1
Pewernue. JIokaXkeM I10 UHAYKIIWY, YTO Q;, = TR basa gj1a n = 1 BepHa. IIycTs q = =3 Torma
1
Ak 3k —2 1 1
a = = = = , — IIepexona AokaszaH. To =1/3-
1T T4 30, 3 T 3k—2+3 3(k+n-—2  PoORA A dioo = 1/(
32

100 — 2) = 1/298. O



Bapuanm 11.2.2. TlociefoBaTeIbHOCTD 3ajaHa YCIOBUAMU

a

a =1, a =—n
1 n+l1 1+3an

AJISI BCEX HATYPaJIbHBIX M.

Haiigure a,gg.
Omeem: 1/598

Bapuanm 11.2.3. IlociesoBaTeJIbHOCTD 3a/laHa YCIOBUSAMU

a

a, =1, Apy1 = l—l-# Z/1s BCEX HATypPaJIbHBIX A.
n

Haiipure a,sg.
Omeem: 1/748

Bapuanm 11.2.4. IlociefoBaTeJIbHOCTD 3a/iaHa YCIOBUSMU

a

@=L =g
n

AJIS BCEX HATYPaJ/JIbHBIX M.

Haigure a;5.

Omeem: 1/448

3azmaua 11.3.1. I[14Tb pa3auuHbix HaTypaJbHBIX YMCEI UMEIOT CpejiHee apudMerndeckoe 15, a Ux Me-
nvaHa paBHa 18. Haiiaute Hanbosiblliee BO3MOXKHOE 3HAUeHNe HAaMOOJIbIIIET0 U3 3TUX MSATU YHCE.

Omeem: 35
Pewenue. IlycTb B HallleM Habope yncjaa a < b < 18 < ¢ < d. T.x. ux cpegHee apudmerudeckoe 15, To

cymma paBHa 15-5 = 75. Taxkea > 1,b > 2,c > 19. Torgad = 75—a—b—18—c < 75—-1-2-18-19 = 35.
Ha6op unces {1; 2; 18;19; 35} 1aét Hy>KHBIH ITPUMED. ]

Bapuanm 11.3.2. TIaTh pa3auvHblXx HATyPATbHBIX UMCEJI UMEIOT cpefiHee aprudmeTrnyeckoe 20, a UxX me-
IvaHa paBHa 23. HaiiguTte Hanbosblliee BO3MOXKHOE 3HaUeHUE HAaUOOJIbIIEr0 U3 ATUX IISITU YMCeJl.

Omeem: 50

Bapuarm 11.3.3. I1ATb pa3auuHblX HATYPAJIbHBIX UMCE UMEIOT CpefiHee apudMeTrnyeckoe 17, a ux me-
AvaHa paBHa 20. Haiiaute Hanbosiblliee BO3MOYKHOE 3HaUeHHe HauOOJIbIIero U3 3TUX MSATU YHCeJI.

Omeem: 41

Bapuanm 11.3.4. TIaTb pa3auvHbiXx HATypATbHBIX UMCEJI UMEIOT Cpe/lHee aprudmeTrnyeckoe 22, a ux Me-
AviaHa paBHa 25. HaliiuTe Hanb6o0J1blliee BO3MOXKHOE 3HaYE€HNE HAMOOJIBIIETO U3 3TUX AT YHUCEI.

Omesem: 56



3agaua 11.4.1. OcHoBaHue ABCD 4eTbhlpéxyroabHoU nupaMugbl SABCD — kBajjpaT co CTOPOHOH 4,
a SC = 2 — eé€ BpIcoTa. Touka P JIe)KAT Ha IpsiMoil AS. Haliiute HaMeHblIee BO3MOXKHOE 3Ha4eHUe
IUIOLIAZ U TpeyroJabHuKa BDP.

Omeem: 8/3

Pewenue. Ilycts O — 1ieHTp KBagpara ABCD. T.x. SC — BrIcoTa IpaMubl, To0 LSCB = £SCD = 90°,
nostomy /ASCB = /\SCD 110 iByM CTOpOHAaM | yIuiy Mexay Humu. Torga SB = SD. Terepb Tpeyroib-
HUKU SBA 1 SDA paBHBI 110 TPEM CTOPOHAM, TI03ToMy £BSA = «DSA. Hakouen, /ASBP = /\SDP 1o
ZIByM CTOPOHaM U yIJy, T03ToMy BP = DP. T.K. TpeyrojbHUK BPD — paBHOOeZpEHHBIN, TO €r0 Meu-
a”a PO sBisercd Taxoke U BBICOTOU, II03TOMY IUIOWIAAbL Sppp = iPO - BD npuHUMaeT HauMeHblIee
3HayeHue, korga PO npuHuMaeT HauMeHbliee 3HadeHue, T.e. PO — paccrosinue ot O o AS.

S
SC =2
p D
/‘V
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B

Puc. 44: K pewmenuro 3agauu 11.4.1

3HayuT, P — ocHOBaHUe NeprHeauKysasapa, onyiieHHoro u3 O Ha AS. Torga tpeyroabHuUku OPA u SCA

P A -0OA
Mof06HbI 110 ABYM yIJIaM, U g—c = (;_A’ PO = SCS—AO Cpenaem pacyérer: AC = AB\/E = 4\/5,

1
SA = \SC2+AC2 = 6,0A = §BD = 2\/5. WTtak, HaUMeHbIIas TUIOMIAAb Sgpp = iPO -BD =

SC-OA-BD _2-2\2-4/2 8
e

2SA 3 -

Bapuanm 11.4.2. OcHoBaHue ABCD 4eTbIp€xyrospHoOM mupamMubl SABCD — kBazjpaT co CTOpOHOM 10,
a SC = 5 — eé BricoTa. Touka P JjiexKUT Ha mipsaiMoii AS. Haliiyte HauMeHblllee BO3MOYKHOE 3HAaUEHHE
IUIOLIAZ U TpeyroJabHUKa BDP.

Omeem: 50/3

Bapuanm 11.4.3. OcnoBanue ABCD 4eTbIp€XyroabHOM nmupamMuzibl SABCD — KBazspaT co CTOPOHOU 2,
a SC = 1 — eé€ BbIcoTa. Touka P jIexKUT Ha npsaMoit AS. Haliiure HauMeHblllee BO3MOXKHOE 3HaYeHUe
IUIOLIAZ U TpeyroabHuKa BDP.

Omeem: 2/3



Bapuanm 11.4.4. OcroBanue ABCD 4eTbIp€XyroabHOM nmupamMuzibl SABCD — KBazspaT co CTOPOHOU 8,
a SC = 4 — eé€ BpIcoTa. Touka P JIeXKAT Ha IpsiMoi AS. Haliiute HaMeHblIee BO3MOXKHOE 3Ha4eHUe
IUIOLIAZ U TpeyroJabHUKa BDP.

Omeem: 32/3

3agaua 11.5.1. [I/19 KaKMX HaTypaJbHBIX 3HAYEHUN m ypaBHeHHEe x> — (m + 5)x + 3m = 0 uMeer gBa
Pa3TUYHBIX HATYPATbHBIX KOPHST?

Omeem: m=2,m =6

Peuwienue. ITlycTb HaTypajibHbIe KOPHU ypaBHeHUs — a U b. 1o Teopeme Bueta
a+b=m+5, ab = 3m.

YMHOXXUM II€PBOE PaBEHCTBO Ha 3 U BOCII0JIb3YeMCSI BTOPBIM:
3a4+3b=3m+15=ab+15.

Orcroma
(a=3)(b—3)=ab—3a—3b+9=—6.

Tak Kak a u b — HaTypaJibHbIE UMCJIa, 002 MHOXKUTEJI He MeHblIIe —2. VIX Tpou3Be/ileHre OTPULIATEIBHO,
MO3TOMY OZIMH MHO)XUTEJIb OTPULIATENIEH, a IPYroil mosoxkuresaeH. Cuuras, 4yto a < b, mosiydaeM /iBa
BapuaHTa:

a—3=-2, b—-3=3, )W) 01 a—3=-1, b—3=6.

3Ha4YUT, KOPHU MOTYT ObITh TOBKO (a, b) = (1, 6) wiu (a, b) = (2,9).

g mapsl (1, 6) cymma KopHel paBHa 7, TO3ToMy m + 5 = 71 m = 2. [lnd napsl (2,9) cymma paBHa 11,
nostoMmy m+5=11um = 6.

O06a 3HaYeHUsT TOJIXOISIT. O

O

Bapuanm 11.5.2. JIsl KaAKMX HATypaJbHBIX 3HAYEHUH m ypaBHeHHe X2 — (m + 6)x + 4m = 0 uMeeT JBa
Pas/JIMYHbBIX HATYPaJIbHbBIX KOPHHA?

Omgem: m=4,m=9

Bapuarm 11.5.3. JIyisi KaKMX HATypaJbHBIX 3HAYEHUH m ypaBHeHMe X2 — (m + 7)x + 5m = 0 uMeer JBa
Pa3IMYHBIX HATYPATbHbIX KOPHS?

Omegem: m=6,m =12

Bapuanm 11.5.4. JInsi KakKMX HaTypaJIbHBIX 3HAYEHUH m ypaBHeHHe x2 — (m + 9)x + 7m = 0 uMeer JBa
Pas3/JIMYHbBIX HATYPAJIbHbBIX KOPHHA?

Omegem: m =10, m = 18



3agaua 11.6.1. Ha ocke HapMCOBaH KJIETYATBIM NPAMOYToJbHUK 2 X 100. Byziem cunTaTh /iBe KJIETKU
COCEZTHUMHU, €CJIM OHU UMEIOT OOIIYI0 CTOPOHY. CKOJIBKUMM CIIOCOOaMHM MOYKHO 3aKpPacUTh POBHO 99
KJIETOK TaK, YTOObI CPeii HUX He ObLIO COCETHUX?

Omesem: 396

PewieHue. B Ka)X0OM IByXKJIETOUHOM CTOJIOMKe 3aKpallleHO He 6oJiee OfHO KJIeTKU. Becero cToa6uKoB
100, a KJIETOK 3aKpauieHo 99, I03TOMY OFJMH CTOJIOMK ITyCTOM, a B OCTAJIbHBIX POBHO IT0 OJTHO 3aKpa-
HIeHHOU KJeTke. Ecii mycToi CTOJIOMK — OJMH U3 JIByX KpaliHUX, TO B OCTAaBIIEMCS IIPSIMOYTOJIbHUKE
2 X 99 ecTb ABa criocoba 3aKpPacUThb KJIETKU. [lefiCTBUTENIBHO, KaK TOJIBKO MBI 3aKpAllIBaeM KJIETKY B
OZJTHOM 13 CTOJIOUKOB (BEPXHIOIO UJIM HUYKHIOIO), B COCEZJHUX CTOJIOMKAX 3aKpallleHHas KJIeTKa oIpesie-
JIsieTCsl OIHO3HAYHO (OHA JIOJDKHA JIEXKATh B IPYTOM CTpOKe, UTOObI HE OBITH COCefHEl C TepBoii), o-
TOM OZHO3HAUHO OIPeJIeJIAI0TCS 3aKpallleHHble KJIeTKU B CTOJIOUKAxX yepe3 ofuH U T.[. Ecau ke my-
CTOU CTOJIOMK OAVH M3 98 HEKpailHUX, TO HAII MPSIMOYTOJbHUK pa3bMBaeTCs HA /[Ba MEHBLINX BUJA
2 X k, KaXJpIli U3 KOTOPBIX CHOBA MOXKET OBITh 3aKpallleH ABYMs criocobamu. Torza Bcero crioco6oB
2:2+98-2-2=99-4=396. 0

Bapuanm 11.6.2. Ha 1ocke HapUCOBaH KJIETYATBINI IPAMOYTOJIbHUK 2 X 120. ByseM cuuTaTh AiBe KJIETKU
COCEJHUMU, €CJIM OHU UMEIOT O0I1yI0 CTOPOHY. CKOJIBKMMHU CIIOCO0aMU MOYKHO 3aKpacuUTh POBHO 119
KJIETOK TaK, YTOObI CPeii HUX He ObLIO COCETHUX?

Omeem: 476

Bapuanm 11.6.3. Ha gocke HaprCOBaH KJIETYAThII IIPAMOYTOABHUK 2 X 80. ByzieM cuUTaTh B KJIETKU
COCEJHUMU, €CJIM OHU MMEIOT OOIIy0 CTOPOHY. CKOJIBKMMHU CIIOCOOaMM MOYKHO 3aKpacHUThb POBHO 79
KJIETOK TaK, 4TOOBI CpeZii HUX He ObLIO COCeHUX?

Omeem: 316

Bapuanm 11.6.4. Ha jocke HapHCOBaH KJI€TYaThIU IPIMOYTOJIBHUK 2 X 140. ByzaeM cuuTars JiBe KJIEeTKA
COCEZTHUMMU, €CJIU OHU UMEIOT OOIyI0 CTOPOHY. CKOJIBKUMM CITOCOO6aMU MOYKHO 3aKPacUTh POBHO 139
KJIETOK TaK, YTOObI CPeii HUX He ObLIO COCETHUX?

Omeem: 556

3agaua 11.7.1. B tpeyronpHuke ABC ZABC = 53°, ZBAC = 66°. Touka M sIBIA€TCA CEPEAUHOM CTO-
poHbI BC. OKpy>XHOCTb, Kacaroujasacsa BC B Touke B u oTpes3ka AM, riepecekaer CTOpoHy AB B Touke P.
Oxpy>KHOCTB, Kacarasicsa BC B Touke C u orpe3ka AM, nepecekaet ctopoHy AC B Touke Q. Haiigure
yros APQ. OTBeT Bblpa3uTe B Ipazycax.

Omsem: 61°

Pewierniue. Eciu riepBast OKpy>KHOCTB KacaeTcs orpe3ka AM B To4ke X, a BTopast — B TO4YKe Y, To MX =
MBwu MY = MC Kak paBHbIE OTPE3KH1 KacaTeJbHbIX, a 3HaUUT MX = MY u, touxku X, Y coBaJaror.

ITo TeopeMe O CeKyllei M KacaTeJbHOH ISl IIEpBOM OKpy»KHOCTH AP - AB = AX?, a [J11 BTOPO —
AQ-AC = AX?, T.e. AP-AB = AQ-AC, OTKYy/ia CJIEAYET, YTO YEThIPEXYroJbHUK PQCB BIMCaH. 3HAYUT,
ZAPQ = £QCB = 180° — £ABC — «BAC = 61°. O



B C

Puc. 45: K pewrenuto 3amaum 11.7.1

Bapuanm 11.7.2. B tpeyronbHuke ABC £ZABC = 57°, ZBAC = 65°. Touka M sIBJIsI€TCSI CEpPEUHOM CTO-
poHBI BC. OKpy>XHOCTb, Kacarolascsa BC B Touke B u oTpe3ka AM, riepecekaer CTopoHy AB B Touke P.
OKpy>XHOCTb, Kacarouasicsa BC B Touke C u oTpe3ka AM, nnepecekaetr cTopoHy AC B Touke Q. Haiiure
yros APQ. OTBeT BbIpa3UTe B rpajycax.

Omaeem: 58°

Bapuanm 11.7.3. B tpeyronbHuke ABC £ZABC = 54°, ZBAC = 67°. Touka M gBJsIeTCSI CEpeTHOU CTO-
poHbI BC. OKpy>XHOCTb, Kacarolasicst BC B Touke B u orpe3ka AM, riepecekaer CropoHy AB B Touke P.
Oxpy>KXHOCTB, Kacaromasicsas BC B Touke C u orpe3ka AM, nepecekaet ctopoHy AC B Touke Q. Haiigure
yros APQ. OTBeT BbIpa3UTe B rpajycax.

Omeem: 59°

Bapuanm 11.7.4. B tpeyronsauke ABC £ZABC = 55°, ZBAC = 63°. Touka M 4BJsieTCA CepeTHOU CTO-
poHbI BC. OKpy>XKHOCTB, Kacaroujasacsa BC B Touke B 1 orpe3ka AM, riepecekaeTr CTOpoHy AB B Touke P.
Oxpy>KHOCTB, Kacarlasicsa BC B Touke C u orpe3ka AM, nepecekaet ctopoHy AC B Touke Q. Haiigure
yros APQ. OTBeT BbIpa3uTe B Ipazycax.

Omeem: 62°

3amava 11.8.1. I[IpuBen&HHBIIT MHOTOWIEH YeTBepTOH cTerieHu P(X) ymoBieTBopsieT ycaoBusimM P(2" +
1)=8"+1panan=1,2,3,4. Hatigure P(1).

Omeem: 1025

Peuwienue. 3ametum, 9o MHorowieH Q(x) = (x — 1)3 + 1 ymosnersopsier yciaosuro Q2" + 1) = 8" + 1
115t Jro6oro n. Torma B Toukax 3, 5,9, 17 mHorouwieH P(x) — Q(x) mpuHuMaeT 3HadyeHre 0. 3HAUUT, 3TH
YHrcia — ero KopHu, u P(x) — Q(x) mmeet BUf (x — 3)(x — 5)(x — 9)(x — 17)T(x), tae T(x) — HEKOTOPBIH
MHOTOYJIEH. YUUTHIBAsA, YTO P(x) 4eTBEPTOI CTElleHU U MPUBEAEHHBIH, omy4daeM, 4yTo P(x) — Q(x) =
(x=3)x=5x—-9)x—-17)uPkx) = (x—1>+1+ (x —3)(x — 5)(x — 9)(x — 17). Torma P(1) =
1+ (—2)(—4)(—8)(—16) = 1025. O

Bapuanm 11.8.2. TlpuBeA€HHbBII MHOT'OUYJIEH YeTBEPTOU cTereHu P(x) yoBIeTBOpseT ycioBusiM P(2" +
1)=8"+1panan =0,2,3,4. Haiizure P(1).



Omeem: 513

Bapuanm 11.8.3. TlpuBeA€HHbBII MHOT'OYJIEH YeTBEPTOU cTerieHU P(x) yoBaeTBOpseT ycioBusiM P(2" +
1)=8"+1anan =0,1,2,4. Haiizure P(1).

Omesgem: 129

Bapuanm 11.8.4. TlpuBeA€HHbBII MHOTOUYJIEH YETBEPTOU cTerieHU P(x) yI0BIETBOPSIET ycaoBusiM P(2" +
1)=8"+1paman=0,1,2,5. Hatigure P(1).

Omeem: 257
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