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Sagaua 1
B-1 Ckoabko cymecTsyer neabix aucesn N, mpu kotopex 48000 - (2.5 4+ 2.58+1) — nenoe uncno?
OtgerT: 10

Pemienne. Pazsoxkum BbIpazKeHHue Ha IIPpOCTbl€ MHOXKHUTEJIN:

5\ 5
48000 - (2.5 + 2,58 =2 .3. (2. 5). (5) : (1 + 5) =20-N. 5N 3.7,

Taxk kak gmcsaa 2, 3, 5 ¥ 7 B3aUMHO IIPOCTBIE, TO JAHHOE BbIParKeHHe OyJIeT IEeJbIM, €CJU OJIHO-
BpPEMEHHO BBITIOJIHAIOTCA JiBa yeaoBusd: 6 — N > 0u 3+ N > 0.
[Tonyuaerca 10 3Ha4deHnii.

B-2 Ckosbko cymectsyer meabix unces N, npu koropeix 160000 - (1.25Y + 1.25N8+1) — nenoe
IUCTO?
OrtBer: 8

B-3 CkoabKo cymecTByeT meabix ancesn N, mpu kotopsix 32000 - (2.5 4 2.58+1) — nenoe uncio?
OTser: 11

B-4 Ckosbko cymectsyer nebix uucen N, npu koropbix 80000 - (1.25Y + 1.25M 1) — penoe
IUCTO?
OtBet: 7
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Samaua 2

B-1 Bo aBope crosiin jiBa BejiépKa: nepBoe B (popMe IUJIUH/APA BLICOTHI 76 CAHTUMETPOB U pa-
jguyca 17 cm. Bropoe — B hopme yceu€HHOTO KOHYCA, BEPXHUI KPYT UMeeT pajauyc 15 cMm, a pajauyc
HuKHEro ocHoBaHud — 10 eMm. Havasnca moxk e, B pesysrbTare 4ero oda Be/ipa HAIIOJTHUIUCH /10 KPAEeB
OJTHOBPEMEHHO.

HaiinuTe BBICOTY BTOpPOTO Bempa.

OtseT: 108

Pemtenne. Bpemd 3anonnenus Bepa BOAOH paBHO 00bEMY Bejpa, AEJEHHOMY HA CKOPOCTDH Ha-
6opa BOABI BeapoM. Bomy Beapo HabmWpaeT cO CKOPOCTBIO, TMPsIMO Tponopinoranbuoit mR2, roe R
— BepxHUil aumameTp Beapa. LlycTh 3a ceKyHIy OJIWH KBaJIDATHBIN CAHTUMETD OTKDPBITON OO
MOBEPXHOCTH CeYeHUs BeIpa HAOUPAeT ¢ KyOMIeCKUX CAHTUMETPOB BOJBI.

Tora 06bém 1epsoro seapa 76 - m - (17)2, ckopocth nabopa pasna cr - (17)2, BpeMs HalOJHeHHs,
6077 _ 76 Terepn miem o6b8M Broporo sepa. Trobpi HailTi 06béM yeeadHHOro
T = pb ML p Ap y
KOHyCa, J0CTPAWBaeM ero 0 MOJHOIO, a MOTOM BBIYTEM U3 ero 00béMma 00bEM BepHnHKHU. Eciam
CBEPXY DaJHUyC paBeH b, CHH3Yy — @, a BBICOTa Bejpa (HAM [OKA HEH3BECTHAs) paBHA Y, TO TOLIA
70 TIOJTHOTO KOHyca HY?KHO N00aBHTb K BbicoTe h, m 3T0 h = ;- a 00béM ycedéHHOro KOHyca
s

pasen z ((y + h)b* — ha?). CKopocTh HaNOJHEHUA paBHa cmb?, W BpeMs HANOJHEHUSA OyJeT paBHO

1 1 2 2
Lo ((y + h)b* — ha?)
[TpupaBHEBaeM BpeMeHa HAOJIHEeHUs, ITOACTaB/IsgeM BhlpasKeHue JIjid i, YIpOoIaeM, COKpaIlaeM ¢

7 mojydaeM, 910 y = 76 - % C namumu napamerpamu (a = 10,b = 15) npuaém k orsery 108.

CJIeJI0BATEJIBHO,

B-2 Bo aBope crosiin jiBa BejiépKa: mepBoe B (popMe IUJIUHIPA BHICOTHI 76 CAHTUMETPOB U pa-
guyca 18 cM. Bropoe — B dhopme ycedéHHOro KOHYCa, BEPXHHI KPYT UMeeT pajuyc 12 cM, a paauyc
HUZKHero ocHoBanust — 18 cM. Hagasicsa moxK b, B pe3ybrare 4ero oda Beapa HAIOJHUINCH 10 KpaeB
OJIHOBPEMEHHO.

Haiimure BbICOTY BTOpPOIO Bejpa.

OTser: 48

B-3 Bo aBope crosiin jiBa Benépka: nepsoe B (popme THapaJsiieenniie/ia ¢ KBaJpaTHBIM JTHOM,
BbICOTOH 56 cM u cTtoponoit ocHoBanust 19 cm. Bropoe — B dopme ycedénnoit nupaMuibl ¢ KBajpaT-
HBIMU OCHOBaHWAMU, CTOPOHA HUKHETO OCHOBaHUS paBHA 16 cM, cTopoHa BepxHero — 32 cM. Hagascsa
JIOXK b, B pe3ysbraTe 4ero oba BeJapa HAIOJHUIUCH JI0 KPAeB OJHOBPEMEHHO.

HaiinuTe BBICOTY BTOpPOTO Beapa.

OteT: 96

B-4 Bo aBope crosiin aBa BeAépka: mepBoe B hopMe Hapasiieenuiiesa ¢ KBaIpaTHBIM JTHOM,
BbIcOTOH 84 cMm u croponoit ocaoBanust 20 cm. Bropoe — B dopme ycedénHoit nupaMuibl ¢ KBaJpaT-
HBIMY OCHOBAHUSAMH, CTOPOHA HUKHETO OCHOBaHUsA paBHa 44 cM, cTropoHa Bepxuero — 22 cm. Hauasca
JIOXKJIb, B pe3yjbraTe 4ero oba Bejpa HAIOJHUIUCH JI0 KPAaeB OJHOBPEMEHHO.

HaiimuTe BBICOTY BTOpPOTO Beapa.

OtBeT: 36
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Samaua 3
B-1 Haiitu Bce 3HavMeHns mapaMeTpa a, IPU KazKJI0M U3 KOTOPHIX HEPABEHCTBO

25y* + — > — avy + y — 2527

100
BBITIOJTHSIETCsL JI71s1 JIOOBIX 1ap ancen (z,y), Takux 4rto |z| = |y|. B orBer 3amucarb cymmy BO3MOK-
HBIX 3HAYEeHU [apaMerpa a, ecii UX KOHEYHOe YHCJI0, WM CYMMY JITHH WHTEPBAJIOB BO3MOYKHBIX
3HaUYeHHil a, eciu 3HaYeHUN @ OeckoHedHo MHOrO. Ecin 3Havennit ¢ Her HUKakux — mummre 0.
Otsert: 50
Pemenne. PaccmarpuBaem ciaydam y = x u y = —x. B caydae, korma x = y, umeeM:

1
o
2%(50 + a) x+100 > 0.

B cayuae, korna r = —y, umeem:
50 —a) + L > 0.
7 100 ~
Pacemorpum cnavana caydait © = y. CiieBa rpaduk — napabdosia. 4Tobbl HepaBeHCTBO BBITOJIHSI-
JIOCh JIJIS BCeX X, HEOOXOIMMO, YTOOBI BETBH OBLIM HAIIPABJIEHBI BBEpX, caegoBaTebHO, 50+ a > 0 u
JUCKPUMUHAHT OBLT HEMOJIOKUTENbHBIN ([OKAYKeM TPO YIPOIIEHHBIH TUCKPUMUHAHT)
50+ a

l1————<0
100

I3 mepBoro HepapeHcTBa ciaemyer, 9to a > —bH0. A m3 Broporo a > 50. CiegoBaresbHO, HMeeM
a = 50.
Anajiormano, s ciaydas x = —y umeeM a < 50. 3uauut, a = 50.

B-2 Haiitu Bce 3HaueHus napaMerpa a, Ipu KazxKJOM U3 KOTOPbIX HEPABEHCTBO

1
24> + — > v — avy +y — 242°
96
BBITIOJTHSIETCsT J71s1 JIOOBIX Tap uncen (z,y), Takux 4to |z| = |y|. B orBer 3amncarb cymmy BO3MOK-
HBIX 3HAYEeHW apaMerpa a, ecii WX KOHEYHOe YHCJI0, WM CYMMY JITHH WHTEPBAJIOB BO3MOYKHBIX
3HaUYeHnil a, ecyiu 3HaYeHUN @ OGeckonedHo MHOrO. Ecin 3Havennit ¢ Her HUKaKux — mummre 0.

OTser: 48

B-3 Haiitu Bce 3HaUeHnda mapaMeTpa @, IPU KaxKJI0M U3 KOTOPBIX HEPABEHCTBO

20259° + —— > & — axy + y — 20252>

8100
BBITIOJTHSIETCSl 71 JIOOBIX TTap unces (x,y), Takux 4to |z| = |y|. B oTBer 3amucarh cymMMy BO3MOXK-
HBIX 3HAUCHUH ITapaMerpa a, eCIM MX KOHEYHOe YHCJIO, WK CYMMY JUIMH MHTE€PBATIOB BO3MOMKHBIX
3HAUeHUH @, ecyiu 3HaYeHul @ GecKoHeuHO MHOro. Eciu 3Hauenuil ¢ ver nukakux — muimure 0.

OTBeT: 4050

B-4 Haiitu Bce 3nauenus nmapaMeTpa @, TP KaxKJI0M U3 KOTOPBIX HEPABEHCTBO

20249 + —— > & — axy + y — 20242>

8096 ~
BBITIOJTHSIETCsT 7151 JIOOBIX 11ap ances (z,y), Takux 4rto |z| = |y|. B orBer 3amucarb cymmy BO3MOK-
HBIX 3HAYEHUH apaMerpa a, ecii UX KOHEYHOe YHC/I0, MM CYMMY JTHH WHTEPBAJIOB BO3MOYKHBIX
3HaUYeHUil @, ecyiu 3HaYEeHUN @ OeckoHedHo MHOrO. Ecin 3navennit ¢ Her HuKakux — mummre 0.



OTBeT: 4048

B-5 Haiitu Bce 3Hauenus napaMerpa a, Ipu KazKJI0M U3 KOTOPbIX HEPABEHCTBO

506y° + —— > & — axy +y — 50623

2024
BBIIIOJIHSIETCS JJ1st JIIOObIX 1ap uuces (z,y), Takux 4ro |z| = |y|. B orBer 3anucars cymmy Bo3MOK-
HBIX 3HAYEHWI mapaMerpa a, eCju WX KOHEYHOe YUC/I0, UM CyMMY JJIMH WHTE€PBAJIOB BO3MOMKHBIX
3HAYEHUil a, ecyin 3HAUEHWH @ OeCcKOHeuHO MHOro. Eciu 3Havenuil ¢ Her Hukakux — tmmmre (.

Otrser: 1012

B-6 HaiiTu Bce 3nHauenus napaMeTpa a, Ipu KazKJa0M U3 KOTOPBIX HEPABEHCTBO

1012y + —— > o — axy + y — 101222

4048
BBITIOJTHSIETCsT J71s1 JIOOBIX TTap ancen (z,y), Takux 4to |z| = |y|. B orBer 3amncars cymmy BO3MOK-
HBIX 3HAYCHUH HapaMeTpa a, €CJH HX KOHEYHOe UUCJI0, WM CYMMY JJIMH HHTEPBAIOB BO3MOYKHBIX

3HAYEHUH a, ecJiu 3HaUYeHUi a GecKOHeYHO MHOro. Eciu 3HadeHuil a HeT HUKaKuX — muiiure 0.
OTset: 2024

B-7 HaiiTu Bce 3HaYeHHs HapaMeTpa @, IPH KaxKJIOM U3 KOTOPBIX HEPABEHCTBO

120 + — > 2 — axy + y — 1222

48 ~
BBITIOJTHSIETCsT [0 JIOOBIX TTap uuces (z,y), Takux 4to |z| = |y|. B oTBeT 3amucarb cymMMy BO3MOXK-
HBIX 3HAUEHUH ITapaMerpa a, eCJIM MX KOHeYHOe YHCJIO, WK CYMMY JJIMH MHTE€PBATIOB BO3MOMKHBIX

3HAYEHUN @, eCJIM 3HaYeHUI a OeCKOHEeYHO MHOrO. Ecim 3Havenunilt a Her Hukakux — muiure 0.
OTBeT: 24

B-8 Haiitu Bce 3nauenus mapaMeTpa @, TP KaxKJI0M U3 KOTOPHIX HEPABEHCTBO

20y + — > = — avy +y — 202°

80 ~
BBITIOJTHSIETCS JIJIsT JTIOOBIX Tap wucen (z,y), Takux urto |z| = |y|. B orBer 3amucarsh cymMmmy BO3MOZK-
HBIX 3HAUYEHUI [TapaMeTpa a, €CJIM WX KOHEYHOEe YUCJI0, WA CYMMY JJIMH WHTEPBAJIOB BO3MOYKHBIX
3HAYeHUH @, ecyin 3HaYeHUN @ GeckoHedHO MHOrO. Ecan 3HaveHnii a HeT HUKakuX — mummre 0.

Otset: 40
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Sagaua 4
B-1 Haiigure tg|x|, ecmu m3sectrno, 910

<5sinx—|—3cosx+\/§> (\/ﬁ—?) Sin|x|> = 0.

B orBeTe yKaxKuTe CYMMY BCEX BO3MOYKHBIX 3HAUCHUN tg|x|, OKPYIVIEHHYIO 10 THICAYHBIX.
OtgeT: 0.696
Pemenue. OrvernM, 4o Bropas cKoOKa He o6palmaercss B HOJb, Tak Kak y/sin|z| < 1 <
Takum 06pa3oM, ypaBHEHHE PABHOCHJIbHO CUCTEME YPABHEHUs U HEPABEHCTBA

W=
-

sin |z| > 0,
5sinz + 3cosx + \/§: 0.

Pemaem ypaBHeHHe U3 9TOI CHCTEeMBl — IIOJIyYaeM eIllé OJHY CUCTeMY U3 YPaBHEHNs U HePaBeHCTBA:

Ssinx + 3cosz < 0

25sin?x 4+ 30sinz cosx + 9cos?x = 2
Pemmraem ypaBHeHne:
25sin® 2 + 30sinz cosz + 9cos® z = 2

25sin’ z + 30tgz cos® & + 9cos® & = 2

tgzx
1+tg2z

tgla 1 1
5| ———— 30t —_— 9| ——— | =2
<1+tg2x> * g$(1+tg2x) i <1+tg2x)

Vuuoxaem nHa 1 + tg2z, mepenocum Beé Ha OHY CTOPOHY — U TIOJIyYaeM KBaJpaTHOe ypaBHeHHe

1
1+tg2x”

Hcnosnb3yem 3anMensr sin® @ = , cos?x =

23tg’x + 30tgx + 7 = 0.

Pemennga ypasuenust — 310 tgr = —1 u tge = —%. B cBo10 0uepenp, tg|z| cmoxer noTeHInATBHO
NpUHUMATH Taknue 3HadeHns: 1, —1, 2—73, —2—73 (moTomy 9To, 0OpaMIIsis T MOJLYJIEM, Mbl JIHOO OCTABJISEM

T KaK eCTh, JJUOO YMHOKAeM Ha MUHYC OJJMH — a TaHreHC (DyHKIUs HedéTHast.) [IpoBepuM, HOIXOIAT
JIM HalileHHbIe T TI0JT HAaKOMUBIIHeCs YeJaoBus. [lepes mpoBepKoil yeaoBuit OTMETHM, ITO

sin|z|  sin |z

tg|lz| = = :
cos|r|  cosz
Ju1s1 BBIIOJIHEHWST yCIOBHIT HYKHO, 94TOOBI 3HAK tg|z| coBIagas co 3HAKOM COS .

Korma cosz > 0, u3 HepaBeHcTBa BO BTOPOI CUCTEME CJIEAyeT, 94TO tgr < —%. Suaunrt, tgr = —1,
HO tg|x| > 0, mosromy tg|x| = 1.

Korna cos x > 0, m3 HepaBeHCTBa BO BTOPOH CUCTeMe CJIeIyeT, 9To tgr > —%. 3uayur, tgr = —
Ho tg|z| < 0, mostomy tg|r| = — =

— L.
B orBer upér 1 — %

e
23°

B-2 Haitaure ctg|z|, ecam u3BectHo, 9TO

(5cosx+7sinx+\/§> <\/_— \/m> = 0.

B orBeTe yKaxKuTe CYMMY BCEX BO3MOYKHBIX 3HAYEHHH Ctg|r|, OKPYIJIEHHYIO O THICSIHBIX.



OTBeT: —1.043

B-3 Haiinnre tg2|z|, eciu u3BecTHO, 4TO
<5 sin 2z + 3 cos 2z + \/§> (\/11 — 34/sin 2|$|> = 0.

B orBeTe yKaxKuTe CYMMY BCEX BO3MOYKHBIX 3HAYeHUH tg2|T|, OKPYTIEHHYIO 10 THICSIHBIX.
OTset: 0.696

B-4 Haitaure ctg3|z|, ecam u3sectHo, 9T0
(5 cos 3x + 7sin 3z + \/5) (\/_ - \/sin3]:c|) = 0.

B orBete ykaxKuTe CyMMYy BCEX BO3MOYKHBIX 3HAYeHHN Ctg3|r|, OKPYIVIEHHYIO 0 THICSYHBIX.
OtBeT: —1.043
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Samaua 5
B-1 Oxkpyzxnuocts ¢ nearpom O Ha cropone AB tpeyroabauka ABC nepecekaer cropony AC B
roukax C' u D, kacaercs cropoust BC' u nepecekaer orpe3ok AO B Touke F, a orpesok BO B Touke
F. Haiinure miomans tpeyroapaunka ABC, ecim BC =5, FB =3 u LZACB = ZDFC + 90°. Ilpu
HaJI0OHOCTH OKPYTJINTE OTBET IO COTHIX.
OtBeT: 14.29
Permienne.

A

D F

C B

Tax kax okpyzkHocTh Kacaercs BC, To C — Touka Kacanus. I1o TeopeMe o KacaTe/IbHOM U ceKyIIei
BC2:BE-BF:>52:(3+2R)-3:>Rz%.

[Mpomomxkum CO o nmamerpa. Torma w3 TOYKH TMepecedeHus ITOTO THAMETPA C OKPYKHOCTHIO
Cy (ma pucynke He oboznadeHa) ua xopay DC Gyaer onuparbest yrou, pasubiii ZDFC. Tlpu stom
Tpeyroabuuk C'DCY onupaercs Ha JUAMETP, IMOYTOMY OH HpAMOYTOJbHbBIH, a yroa ZOC B npsaMoi,
u /DCB = 90° + Z0OCD. Bwmecre 310 3nauut, yro /DCB + ZDFC = 180°. Tak kak /DCB +
LDFC =180°,a ZDCB—/ZDFC = 90° (10 ycaosuio), o ZDCB = 135° u ZDFC = 45°. Orciozna
cooTBeTCTBYOMTHNI TeHTpaIbHbI yros ZDOC = 90°, u, tak kak OC' nepuenaukynapuo C' B, orpe3ok
DO napamrenen CB.

Torna
A0 DO AF-% 3 64 85
— —3 S AF = _ = AB=22
AB _CB  AF+3 5 7
Tak Kak R 8
in /ABC = ——— — —
St R+3 17
TO
85 8 100

2 7 17 7

B-2 Oxpyzxnuocts ¢ nmearpom O Ha cropone AB tpeyroabauka ABC nepecekaer cropony AC B
roukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B ToUKe
F. Haiinure maomane tpeyroapaunka ABC, ecim BC =5, FB =4 u ZACB = ZDFC + 90°. llpn
HaJI0OHOCTH OKPYTJINTE OTBET 10 COTHIX.

OTser: 3.63

B-3 Oxpyzxuocts ¢ nmearpom O Ha cropone AB tpeyroabauka ABC nepecekaer cropony AC B
toukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B ToUKe



F. Haiinure maomans tpeyroapanka ABC, eciw BC =6, FB =4 u LZACB = ZDFC + 90°. Tlpu
HaIOOHOCTU OKPYIJIUTE OTBET JO COTBIX.
Orset: 12.86

B-4 Oxpyxnuocts ¢ nearpom O Ha cropone AB tpeyroabanka ABC nepecekaer cropony AC B
toukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B Touke
F. Haiinure maomans tpeyroapaunka ABC, ecim BC =3, FB =2 u ZACB = ZDFC + 90°. llpn
HaJI0OHOCTU OKPYIJIATE OTBET JIO COTBIX.

Otser: 3.21

B-5 Okpyzxuocrs ¢ nenrpom O na cropoue AB rpeyroibuuka ABC nepecekaer cropony AC B
roukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B Touke
F. Haitnure mmomans tpeyroapanka ABC, ecim BC =4, FB =3 u LZACB = ZDFC + 90°. Tlpu
HaIOOHOCTU OKPYIJIUTE OTBET JO0 COTBIX.

OtBerT: 3.29

B-6 Okpyzxuocts ¢ mearpom O Ha cropone AB tpeyroibauka ABC mepecekaer cropony AC B
toukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B Touke
F. Haiinure mmomans tpeyroapanka ABC, ecim BC =7, FB =5u ZACB = ZDFC + 90°. llpn
HaJ00HOCTH OKPYILJIATE OTBET IO COTHIX.

OTBer: 12.78

B-7 Oxpyzxnuocts ¢ nearpom O Ha cropone AB tpeyroabauka ABC nepecekaer cropony AC B
roukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B ToUke
F. Haitnure muomans tpeyroapanka ABC, ecim BC =8, FB =5u LZACB = ZDFC + 90°. Tlpn
HaJTOOHOCTH OKPYLJIATE OTBET 10 COTHIX.

OtBeT: 30.44

B-8 Okpyzxuocts ¢ mearpom O Ha cropone AB Tpeyroibanka ABC mepecekaer cropony AC B
toukax C' u D, kacaercs cropousl BC' u nepecekaer orpe3ok AO B Touke F, a orpe3ok BO B ToUKe
F. Haitnure miomans rpeyrosaviauka ABC, eciu BC =8, FB =6 u LZACB = ZDFC + 90°. llpu
HaIOOHOCTH OKPYIJIUTE OTBET J0 COTHIX.

OTser: 13.18
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3amaua 6
B-1 [ycre dyukmus f(x) nmeer KOHEYHOE KOJIMYECTBO HYyJei W yIOBIETBOPSET YCJIOBUIO

f2z) - (z—1) = f(z)- (222 - 1), 2 € R.

. . 1
Haiture komuecrso myneit dynxkmun f(z), rexkamux B unrepsaie (0, sgmos)
OteT: 1999
Pemenne. PemmM 3a1a4ay B 6ostee obiem ciaydae — 3amennM 2024 Ha TPOW3BOJIBHOE 1. 3aMETHM,
1 )
9T0 = 1 M o = 5=y ABadA0TCA Hynamu f(z) :

f)-@2"=1)=f(2)-1-1)=0,

()G @) )

Hanee, ecnn a # 5. — #yab f(x), 10 & — roxe nyab f(z). Heficrsureasno, 1is =  nveem

(CORCRRORCR

a a —
) (5-1)=s(5) @ a-1)
2 2
a
_ n—1
OTKyZA, yIUTHIBAS, UTO @ # 5-t, moydaeM f(%) = 0. Takum obpasom 1, 3, ..., 5o — myan f(z).
JTokaxkem, uto jpyrux myseit wer. [Ipeanosoxkum, 4To @ — Kakoil-to apyroi wyiab. lng k =
0,...,n — 1 nmeem a # ﬁ Ecmm a < 1, To ana Becex k € Ny umeem a # ﬁ, TO €CThb
oF F 271;—1 3nauuT, mosydaem 6eCKOHEYHYIO 110C/1e/I0BaTeIbHOCTh KOpHell 5r, k € Ny. IIporusopeune.
Ecam a > 1, To HeTpYIHO BHAETH, 9TO 2a, 4a...,2%a, ... - Toxe myam f(x), 1 MBI ONATH HOJYYHIH
? ) ) ) Y )
MPOTUBOPEYNE C YCIOBHEM 3a/Ia9H.
" _ 1
Takum obpaszom, Bcego2 I/IMGQ@I\;[27”L Hyﬂel/; dyHKIHN. Kgiﬂa n = 2024, gla MHTEpPBAJIE (0, m)
OKayKyTCd pelenns {272923 9720221 9=25% Tak kak 22! = 16777216,2%° = 33554432, To KopeHb
272 em@ Oy/er JeKaTh B Hy:KHOM HHTepBaJe, a 2724 1 Bce mociemyione — yKe HeT. B uaTepsas
BoitsieT 1999 kopHeii.
ITpumeuyanue. B BBIIAHHBIX YIaCTHUKAM BapUaHTaX ObLIA JIOMYIIEHA OlevaTKa — B HHTepBaJe
OBLIM TIOCTABJIEHBI KBaJPATHbIE CKOOKM BMECTO KPYyIIbiX. [[09TOMYy HpHHMMA/INCH TaKZKe OTBETHI
u\ y y

2000, 25, 2001, 25 cooTBeTCTBeHHO B BapuanTax 1-4.

B-2 IIycrs dyukmus f(x) uMeeT KOHEIHOE KOJINYECTBO HYJIel U YIOBICTBOPSET YCIOBUIO
f@2r) (z—1)= f(x) - (2**r - 1), v € R.

Haiiaure konmdectso nyseit dynxmun f(x), gexKamux B uHTepBate (gm50me, 1)

OTser: 24

B-3 [lycre dyukmus f(x) nmeer KOHEYHOE KOJIMYECTBO HYyJeil W yIOBIETBOPSET YCJIOBUIO

f2z) - (x—1) = f(z) (222 — 1), 2 € R.

Haiinure Kommdectso nyseii dynxmun f(x), nexamux B unrepsaie (0, smtr)

OTseT: 2000

B-4 IIycre dyukius f(x) uMeeT KOHEYHOE KOJTMIECTBO HYJeH U yIOBJIETBOPSET YCJIOBUIO

f2z) - (x—1) = f(z)- (222 — 1), 2 € R.

o , 1
Haitmure kommdecrso myneit ynxmun f(z), neskamux B uaTepBaTe (55585057 1)
OtgerT: 24
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Or6opounbtit sran 2024 /25 y4uebnoro roja juist 11 kiacca

Sagaua 7

B-1 /lanbl nBa oJMHAKOBBLIX Iapa pajuyca 1, Kacaommxcd JApyr japyra. K muM pobasuim ere
TPHU OJWHAKOBBIX TMapa, ObBITh MOYXKET JAPYroro pajauyca, KaCaroInUXcs APYT APyTra W H3HAYAJIBHBIX
JIBYX ImapoB. Kakoro pamumyca J02KHBI OBITH 3TU MIAPHI!

OtBerT: 6

Pemenne. Tak kak paccTosiHue MeKIy MEHTPAMU JIBYX KACAIONIUXC IMapOB PABHO CYMMeE HX
PaJIMyCcOB, TO JIMHUHU TIEHTPOB IMAPOB 00PA3yIOT MHOIOIPDAHHWK, COCTOSINWI U3 JABYX PaBHBIX IPa-
BWIbHBIX nupamul. [lycts onra w3 rakux nupamug O1CCoCs, a apyras umeer epimunay Oy CUMMeT-
puunyio (J; OTHOCUTEBHO TJIOCKOCTA OCHOBAHWUS TUPAMUIbl, n Toxke ocHoBaHue CCyC5. Beprmuanb
C1, Cy, C3 aBASIOTCS NEHTPAMH IIAPOB HEU3BECTHOrO pauyca. OO03HAYNM STOT PAJINYC IePpEeMEeHHOR
x. Torma C1Cy = 2x. Touku O u Oy — 1eHTPHI MapoB pajuyca r. [losTomy 6okoBoe pebpo mupa-
MHEJIBI PABHO 7" + 2, a BbicoTa . Touka O — TOYKa KacaHus JBYX W3HAYAJIBHBIX MAPOB, UJIA MEHTP
pasuoctoponnero tpeyrosibauka C1C5C5. Tak kax tpeyrospauk CCoC3 PaBHOCTOPOHHUIN, AIHHA

2
0C, -3 = 2z, OC, = _x N3 npsamoyrosbHoro Tpeyroabunka OO01C moaydnm

/3
(r+ax)?=r*+ (%)2

4
r* 4 2rx + 2 = r* 4+ -a?,

3
1
—x% = 2rz,
3
z? = 6rz,
x = 6r.

B-2 /lanbl jBa 0JIMHAKOBBIX IMapa pajnyca b, Kacamoluxces apyr japyra. K uuv pobasmim ere
TPH OJIMHAKOBBIX Tapa, ObITh MOYXKeT JIPYroro pajuyca, KacalolnuXcs APYT Apyra W U3HAYAJIbHBIX
IBYX TrapoB. Kakoro pagmyca J0J2KHBI OBITH 3TU MTAPHI !

OtseT: 30

B-3 /lanbl 1Ba 0AMHAKOBBIX IMapa paaumyca 7, Kacaloimuxcs apyr apyra. K muM pobasumim ere
TPHU OJIMHAKOBBIX 11apa, ObITh MOXKET JPYyroro pajinyca, KacaloluXcs JIpyr Jpyra U U3Hada bHbIX

IByX mapop. Kakoro pajauyca AOJKHBI ObITh 3TH IIAPHI!
OTBerT: 42

B-4 Jlaubr jBa oaunakoBbixX mapa paaumyca 11, kacatommuxcs apyr japyra. K auM mpobasuiu ere
TPU OJMHAKOBBIX IMapa, OBITH MOYKET JAPYyroro paJinyca, KacalouluXcd JIPYyT JApyra U U3HadaIbHBIX
JBYX TmapoB. Kakoro pagumyca J0JKHBI OBITH 3THU MIAPHI!

OrtBet: 66
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Or6opounbtit sran 2024 /25 y4uebnoro roja juist 11 kiacca

3amaua 8

B-1 11 apy3eit karatorcd Ha Karke B (popMe IIPABUILHOIO 22-yrojibHUKA. KazKapit U3 HUX BHIOpAJT
cebe O7HY Mapy HapaslieJIbHBIX CTOPOH KaTKa M KaTaeTcs MeXKJIy HUMHU 10 MPSAMOJIMHEHHOW TpaeK-
TOPHUU: CTAPTOBAB OT MEPBOIl CTOPOHBI, OH JI0€37KaeT JI0 BTOPOH, KacaeTcs 3aCHEXKEHHOT0 DOPTHKA
u efeT obpatHo K mepBoil. Il Tak namee. Yepes kakoe-TO BpeMs OKa3aja0Ch, YTO CyMMapHO Ha BCeX
Goprukax okazajgoch 2024 ormedarkoB PyK (BKJIOYasi C/leJIaHHbIE B KOHIIE, & B HAYAJIE J(BUKECHUS
OTHeYaTKH He JeJAI0TCsA), B yriax OOPTHKOB OTIIEYATKOB HET, a Bce pebsara CToAT y TOro GOpTH-
Ka, OT KOTOPOro Hadaju jpuzkenne. Kakoe MakCUMajbHOE YHCJIO MEPECEYEHUN TPAEKTOPUI MOIJIO
nonyunthbest? (Camomepecederust TpaeKTOPUil He YIUTBIBAIOTCSI. )

Otset: 1862080

Pemenne. fcno, uTo B 01O TOYKE He MOTYT MepeceubCsl TPACKTOPUU Oojee IBYX Apy3eil —
MHaYe YUCJIO MEePEeCeYeHrnl MOXKHO YBEJUYHMTh, HEMHOI'O HMOABUHYB Tpaekrtopuu. [Ipm 3rom Touex
HepecevdeHrst Pa3HbIX TPACKTOPHUiT KOHEYHOe YHCJI0, TIOTOMY 9TO HUKTO He exaJl 10 JuaroHajn (T.K.
HeT OTIEeYATKOB B yriax). Jjisi BBIYUCIeHUs MOKHO CYUTATh, YTO TPAEKTOPHSI TBUZKEHUs KAXKOTO U3
Jpy3eii COCTOUT U3 TTapasuIeIbHBIX JTUHUH (OHU GY/IyT MepHeHIUKYISIPHBI COOTBETCTBYOIIEH TAHHOMY
apyry mape 6opTukoB). Uncao smuumit pasno 2024. U econr KaxKablit j-it APYT MpoUepTHI N, JHHHIA,
TO Ny + g + ... + ny; = 2024. Tenepb HAM HYKHO MAKCUMHU3UPOBATH YUCJIO [IEPECEYEHUN, T.€. CyMMY
BCEBO3MOKHBIX BEJHYUH Ny + 1y TPH pasaudubix k,[. fcro (HO 10 Tpebyer mokazaresnbcTsal), 9TO
MaKCHUMYM JIOCTUTAETCS IIPH N = Ny = ... = Nq1. 1[09TOMY HCKOMBINI MaKCUMyM paBeH %(%)2
1862080.

O6ocHyeM, 9TO MAKCUMYM ), _, Ty - 7y JOCTUTAETCs IPU PABEHCTBE BeJH4nH n;. llepemoxknm
€JIMHUILY C N1 HA Mo ¥ CPABHUM CYMMbI HOIIAPHBIX TPOU3BEACHUI JIO U IIOCJIE:

N1, N2, N3y oo s Mgy —> N "N+ N1 - N3+ oo+ N1 * Ny

ni—Lng+1,ns3,....,0, = (n1-notny-ng+...4+Npm_1-Np) —No—N3—...— Ny +n1+n3+...+n,—1

To ecTh W3MeHeHHe CYMMBI PaBHO Ny — g — 1. Ecain ny = ny+k, (10 ecth nq 661710 GoIbIIE), TO MBI
JIOOMBaeMcs IIPUPOCTa CYMMBI Tpou3Beiennii pasmepa k — 1. Ecy, Hao60poT, ny ObLI10 H0JbIIEe 1, TO
Oy YaeTCs TapaHTUPOBAHHAS YOBLIb. SHAUUT, €CJIH CYMMa N1; (PUKCHPOBAHHA, TEPETOKHUTD OAJIIIBI
¢ GosblIero n; Ha MeHbIIee n; BEIPOAHO (ecau |n; — nj| = 1, TO Takue IEPEK/IAJbIBANMNS HUYCIO HE
nobapisior). [lomydaercs, 9To camasi BBITOAHAA KOHGUTYPAIHSI — KOTJA HETY OOJIBINX W MEHBIITIX
3HAYEHU, KOT/Ia MHOYKUTEIM PABHBL JAPYT JAPYLY U 06IIasi CyMMa [MO/IeIeHa TOPOBHY (& eCJid IIOPOBHY
OaJLIbl HE JeIITCsI, TO 7; PaBHBI IPYT APYTLY € TOYHOCTHIO JIO €IMHUNBI, HO B HameM ciaydae 2024
neautcs Ha 11 6e3 ocTaTka).

B-2 8 npy3eit katatoTcs Ha KaTKe B (popMe npaBuabHOro 16-yrosbunka. Kaxkipiit u3 HUX BHIOpaJT
cebe OJHY Hapy HapaslIeJbHBIX CTOPOH KaTKa M KaTaeTcsd MexKJy HUMHU II0 IIPAMOJIMHEHHOW Tpaek-
TOPUH: CTAPTOBAB OT IEPBOH CTOPOHBI, OH JIOE3KAET JIO BTOPOM, KacaeTcs 3aCHEKEHHOr0 OOPTHUKA
u ejer obparno kK nepsoit. 1 tak jgasiee. Yepes kakoe-1o BpeMsi 0Ka3aJ/10Ch, 9TO CyMMapHO HA BCEX
6oprukax okazajgoch 2024 ormedaTKoB PYyK (BKJOUYas CleJlaHHbIe B KOHIE, & B HAadYase J(BUKEHH
OTIeYaTKH He JeJAITCA), B yriax GOPTHKOB OTIIEYATKOB HET, a Bce pebsTa CTOoSAT y TOro GOpTH-
Ka, OT KOTOpPOro Hadaju JBuzKeHne. Kakoe MakcHMajbHOE YHCJIO IEpecedeHuil TpaeKTOpUil MOIJIo
nonyunthest? (Camornepecederust TpPaeKTOPUIl He YIUTBIBAIOTCSI. )

OtBeT: 1792248

Pemenne. flcno, 4ro B 01HOII TOYKE HE MOTYT Iepecedbcs TPACKTOPUHU Oojee JBYX Jpy3eid —
WHaYe YUCJIO MePEeCeYeHrnil MOYKHO YBEJUYHUTb, HEMHOI'O MOJABUHYB Tpaekrtopuu. [Ipm 3ToMm Touex
HepecevdeHrsi PA3HbIX TPACKTOPHUil KOHEYHOe YHCJI0, IIOTOMY YTO HUKTO He eXaJl 10 JuaroHajiu (T.K.



HET OTIEYATKOB B yryiax). [Ijist BBIYUCIeHns MOKHO CYUTATh, YTO TPAEKTOPHSI TBUZKEHHs KaXK0T0 13
Jpy3eii COCTOUT U3 TapaJIeIbHBIX JTUHUI (OHU OY/IyT MepIeHUKYIsIPHBI COOTBETCTBY O TAHHOMY
Apyry mape 6oprukoB). Hncrto smauit pasro 2024. U econr KaxKaplit j-if Apyr NpoUepTHI N, JUHHIA,
TO N1 + Ny + ... + ng = 2024. Teneps HaM HYKHO MaKCUMU3HPOBATH YUCJI0 TEpeCeUeHN, T.e. CYMMY
BCEBO3MOKHbBIX BEJIMYMH Ny - 1y PH PA3JIUYHBIX K, [.

ObocuyemM, 9TO0 MAKCHMYM » . 7 - 7 JOCTUTAETCS IPU PABEHCTBE BequduH 1;. Ilepesroxnm
eJIMHUILY € M1 HA Mo W CPABHUM CYMMBI TTOTTAPHBIX TTPOU3BEEHNN 1O U TTOCTIE:

N1, N2, N3y o oo s Mgy —> N Mo+ N1~ N3+ o oo+ N1 * Ny

ni—Lng+1,n3,....,0 = (n1-no+ny-ng+...4+Npm_1-Npy) —No—N3—...— Ny +n1+n3+...+n,—1

To ecTb u3MeHeHHe CyMMbI paBHO Ny — N — 1. Ecain ny = ny+k, (1o ectb ny 66110 GoJibine), 10 Mbl
JIoOMBaeMCcsT IPUPOCTA CYMMBbI TIpon3BeaeHnit pazmepa k — 1. Ecyn, HaobopoT, ne ObLIO H0JIBIIE Ny, TO
Oy 9aeTCs TapaHTUPOBAHHAS YOBLIb. SHAUNT, €CJIH CYMMa 1; (PUKCHPOBAHHA, TIEPETOKHUTD OAJIIBI
¢ GostpIIero n; Ha MeHbIIee 1, BBITOAHO (ecau |n; — nj| = 1, TO Takue IepeK/IabIBAHAs HUTETO He
nobaprstior). [lomydaercs, 9To camasi BBITOIHAS KOHMUTY DAL — KOTJa HETY OOJIBIINX U MEHBIIHX
SHAYEHU, KOTJIa MHOKUTEIM PABHBI JAPYT JIPYTY U OOIIast CyMMa MOJIeIeHa TOPOBHY (& eCJIu TTOPOBHY
GaJIBL He JIEJISITCS, TO 1; PABHBI APYT APYTY ¢ TOYHOCTBHIO J0 €JIHHHUIB).

2024 : 8 = 253, a aT0 uncao HeyérHoe. IloaTOMY TTOPOBHY MOJAEIUTH NPOOEKKNA HE TOJYINTCA —
geTBepo cuenatoT o 127 mpobexek Tyma-cioga (1 rpymma), a yerBepo — mo 126 (2 rpynma). Haii-
JIEM BX KOJHYECTBO Iepecevdennii. /s 3Toro ya1o6HO CYUTATH 1O OTIEJILHOCTH IepecedeHns MepBoi
IPYUIBLI ¢ OepBOH, BTOPOH T'PYIIBI CO BTOPOU, EePBOM I'PYUIILI CO BTOPOH — M CJIOKUTL UX BMECTE.
[Tostyanres

4.3 4.3
2522 . - + 2542 . - + 252254 - 42 = 1792248.

B-3 23 apyra karaiorcs Ha KaTke B (popMe IpaBHIbHOTO 46-yroabunka. Kaskaplit u3 HUX BHIOpAT
cebe oJiHYy Hapy napasuie/IbHbIX CTOPOH KaTKa M KaTaeTcsd MeXKy HUMHU 110 IIPSAMOJIMHEHHOH Tpaek-
TOPUU: CTAPTOBAB OT HEPBON CTOPOHBI, OH JI0E3KAET JIO BTOPOM, KACACTCA 3aCHEKEHHOI'O DOPTUKA
u ejier obparno K neproii. 1 tak jpanee. Yepes Kakoe-TO BpeMs OKa3a/ioCh, 9TO CYMMapHO Ha BCEX
Goprukax okasagoch 2024 oTmedaTKoB PYK (BKJOUYasi ClleJlaHHbIe B KOHIE, & B HAadajle BUKEHHs
OTIEeYATKH He JEJAI0TCsA), B yIVIax OOPTHKOB OTIIEYATKOB HET, a BCe pebaTa CTOAT y TOro GOpTH-
Ka, OT KOTOPOIro Hauda/u jpuzkenue. Kakoe MakCMMaJjbHOE YHUCJIO HEPECEYEHUN TPAEKTOPUl MOIJIO

nonyanThest? (Camonepecedennst TpaeKTOPUIl He YIUTBIBAIOTCSI. )
OTBeT: 1959232

B-4 88 npy3eit karaiorcs Ha KaTke B popMe npaBuabHOro 176-yroabuuka. Kaxk /bt u3 HUX Bbl-
OpaJi cebe ofHY Tapy NapaIeTbHBIX CTOPOH KAaTKa W KATaeTCd MKy HUMH 1O MNPsMOJTUHEHHON
TPaeKTOPHUH: CTAPTOBAB OT MEPBOIl CTOPOHBI, OH JI0€37KaeT J0 BTOPOil, KacaeTcsd 3aCHEKEHHOTO OOp-
THKa ¥ ejieT ob6paTHO K mepBoil. 11 Tak mamee. Yepes Kakoe-TO BpeMs OKa3aja0Ch, 9YTO CyMMapHO Ha
BCcex 6OpTUKax oKazanoch 2024 oTmevaTKoB pyK (BKJIIOUAsH C/IeJIAHHbIE B KOHIE, & B HAYAJIE IBUYKEHUS
OTIHeYaTKH He JIeaioTcs), B yriax O0PTHKOB OTIEYATKOB HET, a Bce pebsra cTosaT y TOro GOpTHKA,
OT KOTOPOTO HavaJiu JBHKeHne. Kakoe MakCHMaJIbHOE YUCI0 IEPEeCeIeHU TPACKTOPUIl MOTJIO MOJTy-
qurhes? (CaMonepecedeHns: TPAeKTOPHIA He YIUTHIBAIOTCS. )

Orset: 2024968




