Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebroro roja s 10 kiacca

3agaya 1.

B-1 B marasune npojiaior Tpu Buja pydek: 1o 14 pyoJeii, o 15 py6aeit u o 16 py6.eit. Bacs
Kynua pydek poBHo Ha 170 pyOseit. CKOJBKUMEI CIIOCODAMU 3TO MOXKHO OBLIO CJIe/1aTh?!

OrtBer: 6

Pemenne. Ilycts Baca kynun k pydek mo 14 pyb6uteit, [ pydek no 15 pyOseit u m pyqek no 16
pybuteit. Torma 14k + 151 + 16m = 170; 1y oTBeTa Ha BOIPOC 3aJIa9M HYYKHO HAWTU KOJMIECTBO
pelennii 3Toro ypaBHEHUsI B HEOTPUIIATE/IHLHBIX TEIbIX Ynciax. [lepeliig B ypaBHeHUN K OCTaTKaM
oT JiesieHust Ha 15, mosryaum, aro m = k + 5 + 15s, e s — HeKoropoe 1esioe unciio. [logcraBus 310
BBhIpasKe€HUEe B UCXOHOE ypaBHEHUE U TOJIe/IMB 00e ero dactu Ha 15, nosyunm 2k + [ 4+ 16s = 6. Tak
Kak 2k+1 >0, 10 s < 0;ecmm s < —2, 10 2k +1 > 6432 =38 u 170 = 14k + 151+ 16m > 14k + 7] >
7-38 > 170 — nporusopeune, ciegoBaresbio, s = 0w s = —1. [Ipu s = 0 nosryuaem k = 0 u [ = 6,
k=1ul=4,k=2ul=2,k=3ul=0, upu srom m = k + 5 paBso 5, 6, 7, 8 COOTBETCTBEHHO.
[Ipu s = —1 umeem m = k+5—15 =k —10 > 0, 3naunt, 2k > 20 u 22 = 2240 = 20 + 2, noyrygaeM
k=11ul=0,k=10ul = 2, upu 3tom m pasuo 1 u 0 coorBercrBernHo. IToro 6 BapnaHTOB.

B-2 B marazune npojiaror Tpu BUJIa pydek: 1o 15 pyoseit, o 16 py6Jieit u mo 17 pyoseit. Baca
Kyt pydek posuo Ha 180 py6ieit. CKOIBKUME CIIOCOOAMHI 9TO MOXKHO OBLIO CJIETATH !
OrtBer: 5

B-3 B maraszune npojaror Tpu BuJa pydek: mo 16 pyoseit, o 17 py6seit u mo 18 pyoseit. Bacsa
Kynus pydek poBHO Ha 193 py0Oss. CKOJLKUMEI CIIOCOOAMU 3TO MOXKHO OBLIO CJIeJIATh?
OrtBer: 4

B-4 B maraszune npojiaror Tpu BuJa pydek: mo 13 pyoueit, mo 14 pyo6Jeit u o 15 pybseit. Bacsa
Kynus pydek posao Ha 160 py0Oseit. CKOJBKUMEI CIIOCODAMU 3TO MOXKHO OBLIO CJIeJIATh?!
OrtBer: 6
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3agaya 2.

B-1 /lanbl 1Ba HATYpaJILHBIX YKcIa. Bojibillee U3 HUX PaBHO KBAIPATy UX PA3HOCTH, & MEHbIIEEe
u3 HUX B 8 pa3 0oJibllle UX HamOOJIbIIero obiero genutess. HaiiguTe HamMeHbIlee o0Iee KpaTHOe
9TUX JABYX UNCEJ.

OTrBer: 648

Pemenne. Ilycrs gansl uuciaa z < y. [lo yenosuto y = (y— )%, orkyga y = n? u x = n? —n, rie
n — Hekoropoe Harypaibhoe uncio. [lockomsky HOJ(n? n? —n) = HOI(n? n) = n, u3 Broporo
YCJIOBHSL 3aJ1a9u TIoJiyauM T = 8n = n? —n = 8n = n = 9. Buaunur, x = 72,y = 81, HOK(72,81) =
648.

B-2
JlaHbr 1Ba HATYpaJbHBIX 9MCIa. BOJbIlee W3 HUX paBHO KBaJpaTy WX Pa3HOCTH, a MEHbIee U3
HUX B 7 pa3 0oJibllle X HanOOJIbIIero ooIero aejmrestd. Haiiaure HanMeHbIee od1nee KpaTHOe STHX

JIBYX 9HCEJI.
OTBert: 448

B-3

Jlaubl J1Ba HATypaJbHBIX YHUCIa. BoJblllee U3 HUX PaBHO KBaJIpaTy UX PA3HOCTH, & MEHbIIee U3
HEUX B 6 pa3 OoJibllle UX HAUOOJIBIIIETro o0Iero Jeymrestd. Haiiiure HanMenbIee ob1mnee KpaTHOEe STHX
ABYX 9HCEJ.

OTBeT: 294

B-4 /lanb! 1Ba HATYpaJILHBIX YncIa. Bosibillee n3 HUX PaBHO KBAJIPATy UX PA3HOCTH, & MEHbBITIEE
u3 HuX B 9 pa3 OoJiblile uxX HamOOJIbIIEro obiero gaenuTess. Haiigure HamMeHbIlee 00Iee KpaTHOe
9TUX JABYX UNCEJ.

Otrset: 900
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3agaya 3.

B-1 Haiitu mmotma/ib BBIITYKJIOTO MHOT'OYTOJIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CyTh PEIeHHs
CUCTEMBI YpaBHEHUI:

22 — 5y + 2y° = 0,
2?4 y* =9 — 22y,

OTser: 6
Pentenne. JleBas dacTb 1epBOTO YpaBHEHUS PACKJIAIbIBACTCH HA MHOKUTEIH:

(22 —y)(z —2y) = 0.

Bo BTOPOM YypPaBHEHHHU IIOCJIE IIEPpEHOCa BCeX CjlaraeMbIX B JIEBYIO 9aCTb TaK>Ke MOXKHO Pa3JIO2KUThb
JIEBYIO 9aCTb Ha MHO2KUTEJIN:

4y =9-2ry= 2 +20y+ 9P =9= (2+9)?*=3"=(z+y-3)(r+y+3)=0

Takum obpazom, penteHusIMu cucTeMbl OyayT Koopaunatol Touek A, B, C| D nepecedenus: rpa-
(DUKOB COOTBETCTBYIOIMX JIMHEHHBIX (DbyHKIWM (M. pucyHOK). Herbipéxyroapank ABC D — upsimo-
YTOJbHUK, TaK KaK €ro CTOPOHBI JIEXKAT Ha B3aUMHO IMEPHEHINKYISPHBIX MPAMbBIX. [JIMHBI cTOpOH
JIETKO omnpejessdioTces o teopeme [ludaropa:

AD = BC =2, AB=CD = 3V2.

Takum 0OpasoM, ILIONIA/Ib YeThIPEXYTOJbHUKA PaBHA SoAgcp = \/§ . 3\/§ = 6.
y y=2x

\3 y=x/2

-5 y=—3-X

B-2 HaiiTu mtota/ib BBITYKJIOTO MHOT'OYTOIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CYTh PEIeHUS
CUCTEMBbl YpaBHCHUN:

5% — 26xy + 5y? = 0,
22+ % =9 — 2y,
OtBerT: 12

B-3 Haiitu 1mtora/ib BBITYKJIOTO MHOT'OYTOIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOT'O CyTh PEIIeHU
CACTEMBI YPaBHCHUM:

4o — 17wy + 4y = 0,
x? +y? = 25 — 2xy.
Ortsert: 30




B-4 HaiiTu mtota/ib BBIITYKJIOTO MHOT'OYTO/ITbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CYTh PEIeHUS
CUCTEMBbl YpaBHCHUN:

32% — 102y + 3y* = 0,
2?4yt =4 — 22y,

OTBer: 4
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3agaya 4.

B-1 Yersipe kyma Apcennit, Borpan, Bakyra u [aBpusa mosryunin u3 ka3ubl 50 30710ThIX Yep-
BoHIEB. OHI WX Pemmin pa3enTh TaK, 9T00bl KayKJIOMY J0CTAJI0Ch HEIETHOE KOJTUIECTBO Y€PBOH-
1eB. CKOJIBKO €CTh pas3HbIX CIIOCODOB Jjiesierka’?

OtBet: 2600

Pentenne. OTBer Ha BOIIPOC 38191 PaBEH KOJIUIECTBY PEIIeHn ypaBHEHUS T+ Lo+ X3+ 24 = 50
B IIOJIOKUTE/IHLHBIX HEYETHBIX YUCTIAX.

[Iycrs a; = 2y; — 1 (i = 1,2, 3,4). Torna Bece y; — HaTypabHbIe YHCIIA, U ypaBHEHHE Tpuobperaer
BUT Y1 + Y2 + Y3 + y4 = 27. KommdecTBo pemrennit 3T0oro ypaBHeHNs B HATYPAJIBHBIX YHCJIaX PABHO
9Ty CHOCODOB PACCTABUTH B Psijty U3 27 IMAPUKOB 3 IEPEropojiku (Meperopojiki MOKHO CTABUTH
TOJIbKO MEXKJIy JIBYMSI IAPUKAMU, HEJIb3sl CTABUTD JIBE TIEPETOPOJIKU PSAJIOM): IHCIO Y OyJeT paBHO
KOJIMYECTBY IIAPUKOB JIEBee IEPBOU IIEPErOPOAKH, Yo — MEKJLY IIEPBOM U BTOPOI, Y3 — MEZXKJY BTOPOH
U TpeTheil, y, — IpaBee TpeTbell Meperopojku. A 9mcyio crocoboB PacCTAHOBKU MEPETOPOIOK PABHO
Cis = 22524 = 2600.

B-2 Yernipe kymnma Apcennit, Borman, Bakyma n [aBpusa momyanin n3 Ka3Hbl 52 30JI0TBIX Yep-
BoHIa. OHM UX PENTUIH PA3JICTUTh TaK, YTOObI KayKJIOMY JI0CTAI0Ch HEIETHOE KOJIMIECTBO YEPBOHIIER.
CKOJIBKO €CTh pa3HbIX CIIOCODOB jiesierka’?

OtBet: 2925

B-3 Yersipe kymnma Apcennit, Borman, Bakyna u ['appuia moydnin u3 KasHbl 54 30J0TBIX Yep-
BoHIma. OHM UX PENIIN Pa3IeIuTh TaK, YTOOBI KaXKJIOMY JIOCTAJIOCH HEIETHOE KOJINIECTBO Y€PBOHIIEB.

CKOJIBKO €CTh Pa3HbIX CIIOCODOB jleierka’
OrtBet: 3276

B-4 Yersipe kymnna Apcennit, Borynan, Bakyra u [aBpusia mosryunin u3 Ka3ubl 56 30710ThIX Yep-
BoHIeB. OHI MX Pelmin pa3enTh TaK, 9TO0bl KayKJIOMY J0CTAI0Ch HEIETHOE KOJUIECTBO I€PBOH-
1eB. CKOJIBKO €CTh Pa3HbIX CIIOCODOB Jiesexka’?

OrBer: 3654
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3agada 5.
B-1 Haiitu Bce 3HaueHus a, Jijis KOTOPBIX IIPU JIFOOOM X,y MHOTOYJICH

x4y2 + 3:23/4 - ax2y2 +1

HeoTpurareseH. B oTBeTe yKaxkure HaubOJIbIIEE @, OKPYIJIEHHOE 10 COTHIX.
OtBer: 3
Pemenne. Paccmorpum HEpaBEeHCTBO

vhy? + 2%yt —ax®y? +1>0.

[Ipu xy = 0 ono BuimosHeno: 1 > 0. IIpu 2y # 0 MOXKHO pas/euTh obe JacTy HepaBeHCTBO Ha 72y :

%+ + 55 =
7y
[To mepaBeHCTBY O CpeTHUX
2 .2 1
Yt me 1 1
L 302002 . _ 2 2
5 = (] Ty $2y2—1:>x +y° + 2y2/3.

SHaUNT, 3aBEIOMO IOIXOIAT BCE 3HAUEHUsI ¢ < 3, M TOJBKO OHU: IMpU T = Yy = 1 HepaBeHCTBO

BBITIOJIHAETCA TOJIBKO TIpn @ < 3. [losromy HauboJibiee 1mo/ixo/isdiee 3HaUeHue @ paBHO 3.

B-2 Haiitu BCe 3HauUeHusd @, g KOTOPBIX IIPU JIIOOOM X, MHOT'OUJICH
4,2 2, 4 2,2
Y+ 2%y +axy” +1

HeOTpI/H_[aTe.HeH. B OTBETE YKa}KI/ITe HanMEHBIIIEE CL7 OprnHéHHOG 10 COTBIX.
OrBer: —3

B-3 Haiitu BCe 3HavUeHus a, i KOTOPBIX IIPU JIIOOOM X, MHOT'OUJICH
22+ 2yt — atet? 41

HeoTpuIaTesieH. B oTBere ykakure HanbOJIbIIIee @, OKPYTJIEHHOE JI0 COTBIX.
Orser: 1.73

B-4 Haiitu BCe 3HavUenus a, Jjisd KOTOPBIX IIPU JIIOOOM X,y MHOT'OYJICH
zhy? + 2%yt — daz?y? + 1

HeorpuriaresieH. B orBere yKaxkute HanboJIbIiee ¢, OKPYrJIEHHOE JI0 COTHIX.

Orser: 0.75
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3amgada 6.
B-1 B tpeyroasiuke ABC /BAC = 36°, BC = 10v/3, M — TouKa IepecedcHns] MeIHaH, I
/ZBMC = 144°. Haiinure jummHy Meauanbl Tpeyroiabanka ABC, npoBeaéHHol n3 BepmuHbl A.
OrtBer: 15

A A
A AN

iy

D

Pentenne. .
[TycThb 7 — oKpy2KHOCTD, onucarHas okojo ABC'. ITycts Touka M’ je:KUT Ha MIPOTOIZKEHUN Me TUAHBI
AD uw DM’ = DM = x > 0. Ilo cBoiictBy Meauan Tpeyrosbiauka AM : DM =2 :1 = AM = 2u.
U3 pasencrsa Tpeyroibaukos ABDM = ACDM' v ACDM = ABDM' = ABMC = ACM'B =
/BMC = ZCM'B = 144°. Orciona ZBAC + ZBM'C = 180°. 3Hauut, 110 IPU3HAKY BIUCAHHOI'O
JeThIPEXyTrosbHIKa TouKa M’ nexur Ha okpyzkHOoCcTH. Xopabl AM' u BC nepecekarorcst B Touke D,
MIO9TOMY TIO TeopeMe 00 OTpe3Kax MepPeceKarOIIIXCs XOP/I NMeeM

AD-DM'=BD -DC <= 3z-x=AD-DM'=BD-DC =25-3 < x =25.

B-2 B tpeyroasinke ABC /BAC = 48°, BC = 12v/3, M — To4Ka mepecedeHns MeIHaH, 1
/BMC = 132°. Haiigure jumny meguanbl Tpeyroiabanka ABC, npoBeaéHHON 3 BepmuHbl A.
OtserT: 18

B-3 B tpeyroasinke ABC /BAC = 18°, BC = 14y/3, M — To4Ka TepecedeHns MeIuaH, 1
/BMC = 162°. Haiigure jummny meauanbl Tpeyroiabanka ABC, npoBeéHHON 13 BepmuHbl A.
OtBer: 21

B-4 B tpeyronsauke ABC /BAC = 54°, BC' = 6+/3, M — ToUKa IepecedeHns MeIUaH, 1
/ZBMC = 126°. Haiture qmuny meauanbl Tpeyroibauka ABC, mpoBeéHHOM n3 Bepiuabl A.
OrBer: 9
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Samaya 7.

{\/6(x+y+z):2\/5+\/§+\/5,

B-1 Pemure cucremy

r+y+4vz=1.

B orBere YKazKuTe HanboJIbIIee SHa4YeHUue, KOTOpoe MOKET IIpUuHUMaTb T, IIPpU H606XO,ILI/IMOCTI/I,

OKPYTJIUB OTBET JIO JIBYX 3HAKOB I1OCJIE 3AISITOMN.
Otser: 0.16 (x =4/25, y = 2 = 1/25)
Pentenne. Pemum 3aja4dy B o0riem Bujie:

V@R T A Ty+2) = avE + by +evz,
r+y+ AVz =1,

rie a, b, c, A — nonoxurenbubie uncia. [lo aepasencrBy Kormmu-Bynskosckoro

VT +by ez <V + R+ VT tytz=(a2+®2+2)(z+y+2),

c2
IpuieM paBeHCTBO BO3MO2KHO TOr'Jla 1M TOJILKO TOI'/la, KOT'Jda f \bf {, OTKY/Jda Y = 221’ z = a2 X.

HO,ZLCT&BJIHH 9TU BbIpazKC€HUA BO BTOPOE ypaBHEHUE, HOJIytlaeM
(a® +b*)z + Aacy/z — a® = 0,
—Aactar/A%2c?+4(a+b2) \/_ —Abc+by/ A%2c2+4(a?+b2) \/— —Ac?+cq/ A2c2+-4(a2+b2)

OTKyJla /T = ) S aTT) ) (13 nBYX
BO3MOXKHBIX 3HAYCHUH JIsi /T BbIOUpaeTCs HOJIO)KI/ITGJIBHOG) B namem ciyuae a = 2,b = ¢ = 1,
A =4, orkyna HaxomuMm ¢ = 4/25, y = z = 1/25.

B-2 Pemure cucremy

r+y+4yvz=1.

B orBere ykaxkure HambOJIbIIEE 3HAUYEHHE, KOTOPOE MOXKET MPUHUMATH &, IPH HEOOXOIANMOCTH,
OKPYIVINB OTBET JI0 JIBYX 3HAKOB IOCJIE 3AIISATOMN.
OtBer: 0.04 (x = z = 1/25, z = 4/25)

{\/6(x+y+z):\/5+2\/§+\/5,

B-3 Pemmre cucremy

VO +y+2) =2+ 2y + V7,
TH+y+T7vVz=1

B orBere ykaxkure nambosibliiee 3HavUeHNE, KOTOPOE MOYKET MPUHUMATH X, ITPU HEOOXOJIUMOCTH,
OKPYIVIMB OTBET MO JBYX 3HAKOB IOCJIE 3AIIATOMN.

Otser: 0.06 (x =y =1/16, z = 1/64)

B-4 Pemute cucremy

r+y+2yz=1

B orBere ykaxkure HanboJIbllee 3HAUEHHE, KOTOPOE MOXKET NMPUHUMATH T, IPU HEOOXOAUMOCTH,
OKDYIVIMB OTBET JI0 JIBYX 3HAKOB IIOCJIC 3aIATOIL.
Orset: 0.25 (x =y =1/4, 2 =1/16)

{\/9(x+y+z)—2\/§+2\/§+\/5,
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3agada 8.
B-1 Haiiqiure KosmmdecTBO HarypaabHbIX n < 2023, npu KaxKJIOM U3 KOTOPBIX CpejIu KOpHEei
YPABHEHUS T — /T = NT — \/NT UMEETCS TOJOKUTETHHOE PAIMOHATBHOE THCIIO.
OrtBer: 44
Pemntenne. lcxojHoe ypaBHeHNEe PaBHOCUIBHO PABHOCUIBHO YPABHEHUIO

21— V)1 + V) = V(1 — V).

Ecmu n = 1, To soboe HeoTpunaTeabHOE YUCJIO T OYAeT peleHueM, IO3TOMY 1 = 1 ITOIXO/IUT.
Ecmun # 1, x > 0, nojiygaem ypaBHeHHe

Vr(l++v/n) =1,

OTKY/Ia
1 1

(1+n)2  1+n+2yn
Buaunt, x OyJgeT parmMoOHAJIBHBIM TOJMBKO Torja, Korja /n € N. Takum o6pasom, B KadecTse n

HOJXOIAT BCE TOUHBIE KBAIPATHl HATYPATLHBIX |Hces, He Ipesocxomame 2022: 1,22 33, ..., 44% —
uToro 44 3HaveHUsI.

xr =

B-2 Haiinure kosmmdyecTBO HATypaJibHbIX 1 < 2024, mpu KaxKJI0M M3 KOTOPBIX CPEJIH KOpHE
YPABHEHUsI & — /T = NT — \/NT UMEETCs TOJIOKUTEHLHOE PAIMOHATIBHOE THCIIO.
OtBer: 44

B-3 Haitiiure KosmmdyecTBO HATypayibHbIX 1 < 2025, Ipu KaK/IOM M3 KOTOPBIX CpeJIu KOpHei

YPaBHEHUs & — /T = NT — \/NT UMEETCs TMOJIOKUTEHLHOE PAIMOHATIBHOE THCIO.
OTser: 44

B-4 Haiiniure KoymmdyecTBO HaTypaabHbIX n < 2026, nIpw KaxkJIOM U3 KOTOPBIX Cpeju KOpHEei
YPABHEHUS T — /T = NI — \/NT UMEETCs TOJIOKUTEIHLHOE PAIMOHATBHOE THCIO.
OTBer: 45
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Sagauga 1.

B-1 B marasumne npojaioT Tpu Buja pydek: mo 14 pyogeii, mo 15 pyoseit u mo 16 py6.eit. Bacs
Kynua pydek poBHo Ha 170 pyOseit. CKOJBKUMEI CIIOCODAMU 3TO MOXKHO OBLIO CJIe/1aTh?!

OrtBer: 6

Pemenne. Ilycto Baca kymun k pyudek 1o 14 pyb6uteit, [ pydek 1o 15 py0Oseit u m pyqek o 16
pybuteit. Torma 14k + 151 + 16m = 170; aj1a oTBeTa Ha BOIPOC 3349 HYYKHO HAWTU KOJMIECTBO
peIlieHnii 3TOro ypaBHEHUsI B HEOTPUIATEIbHBIX TeJIbIX dnciax. [lepeiijisi B ypaBHEHUN K OCTaTKAM
oT JeneHus Ha 15, mosryanm, 9to m = k + 5 + 15s, riae s — Hekoropoe 1esoe gucyo. [logcraBus 310
BbIpasKe€HUEe B MCXOHOE ypaBHEHUE U 10JIeJINB 00e ero dactu Ha 15, nosyunm 2k + [ 4+ 16s = 6. Tak
Kak 2k+1> 0,170 s < 0;ecmm s < —2, 10 2k+1>6+432=38u 170 = 14k + 15[+ 16m > 14k + 7] >
7-38 > 170 — nporuBopeune, ciaegoBare/bHo, s = 0w s = —1. [Ipu s = 0 monygaem k = 0 u [ = 6,
k=1ul=4,k=2ul=2k=3ul=0, upusrom m = k + 5 paBuo 5, 6, 7, 8 cOOTBETCTBEHHO.
[Ipu s = —1 umeem m = k+5—15 =k —10 > 0, 3naunt, 2k > 20 u 22 = 2240 = 20 + 2, noyrygaem
k=11ul=0,k=10wul = 2, upu srom m pasuo 1 u 0 coorBercTBerno. IToro 6 BapnaHToB.

B-2 B marasumhe npojiaior Tpu Buja pydek: mo 15 pyoseii, mo 16 pyoseit u mo 17 py6.eit. Bacs
Kyt pydek poro Ha 180 pyOueit. CKOIBKUME CIIOCOOAMHI 3TO MOXKHO OBLIO CJIETIATH !
OtBerT: 5

B-3 B marazune npojiaior Tpu Buja pydek: mo 16 pyoseit, mo 17 py6ueit u mo 18 pyoieit. Bacs
Ky pydek poBHO Ha 193 py6ss. CKOIBKIMHI CIIOCOOAMU 9TO MOYKHO OBLIO ¢/1e/1aTh?
OrtBert: 4

B-4 B maraszune npojiaror Tpu BuJa pydek: mo 13 pyoueit, mo 14 pyOseit u o 15 pybseit. Bacsa
Kynus pydek poao Ha 160 py0Oseit. CKOJLKIMEI CIIOCODAMU 3TO MOXKHO OBLIO CJIeJIATD?!
OrtBer: 6

B-5 CkoabKo CyImmecTByeT 4eThIpEX3HATHBIX HATYPAJTBHBIX UUCETT, CyMMa IMUGp KaxKJI0T0 U3 KO-
TOPBIX HE IIPEBOCXOINT 77

OtserT: 210

Pemtenne. Pemenne. Ecim abed — 4eTBIpEX3HAMHOE €HCIIO, YAOBIETBOPSIONIEE YCIOBUIO, TO
a+b+c+d< 7, rmea>1,bc,d > 0. [losromy nckoMoe 9HCIO PABHO KOJUIECTBY PEIICHUM
HepaBeHcTBa @' + b+ ¢ + d < 6 B HEOTpUIIATENIBHBIX IEIbIX Yucaax a’, b, ¢, d. B ¢cBoro ouepesnp KoJm-
YeCTBO 9TUX PElIeHuil paBHO CyMMAapHOMY KOJIMYIECTBY PelleHnil B HEOTPHUIATEIbHBIX TeJIbIX THC/IaX
ypaBuenuii suga @' +b+c+d = k, rne k = 0,1,2,...,6. IIpu duxcuposannom k 4nuciao 3Tux
pelleHuii paBHO YHCIYy CIHOCOOOB PACCTABUTDH B Psjly U3 k IMAPUKOB TPH EPErOPOJIKHU (UHC/IO Mapu-
KOB TIep€/I IIEPBOil IEPETOPOJIKON, MEXK/Iy COCETHUMU MIEPETOPOJIKAMHE, TTOCIe TIOCIeHeH TTeperopo K
PABHO OYEPETHOMY CJIATaeMOMY; MOXKHO CTABUTh HECKOJIBKO ITEPETOPO/IOK TOIPST, & TaKKe B HAaJaIe

WJIN KOHIIE PsAJIa IMAPUKOB — 9TO COOTBETCTBYET HYJIEBBIM CJlaraeMbiM), TO eCTh u3 k + 3 MecT s
. 3 _ (kt+3)(k+2)(k+1)
IIAPUKOB U NIEPErOPOJIOK BBIOPATH 3 MecTa JJIs IIePEropoJIOK; CIeIaTh 310 ecTh (3 = ~———p=——

cocobos. Beero umeem Cf, 5 + CFL g + ... + Cf, 5 = 210 perenuit.

B-6 CkoabKo CyImecTByeT 4eThIPEX3HATHBIX HATYPAJIBHBIX UUCE]I, CYMMa IU@P KaxKJI0ro U3 KO-
TOPBIX HE IPEBOCXOINUT 87
OTsert: 330

B-7 CkobKO CyIIecTByeT 4eThIPEX3HATHBIX HATYPAJIBHBIX UHUCE]I, CYMMa IMU(P KaxKJIOr0 U3 KO-
TOPBIX HE MPeBOCXOanuT 97

OTBeT: 495

B-8 Cko/bKO CyIIecTByeT 4eThIPEX3HATHBIX HATYPAJIBHBIX UUCEI, CyMMa IMU@P KaxKJI0ro U3 KO-

TOPBIX He mpeBocxoauT 107
OtserT: 715
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3agaya 2.

B-1 /lanbl 1Ba HATYpaJILHBIX YKcIa. Bojibillee U3 HUX PaBHO KBAIPATy UX PA3HOCTH, & MEHbIIEEe
u3 HUX B 8 pa3 0oJibllle UX HamOOJIbIIero obiero genutess. HaiiguTe HamMeHbIlee o0Iee KpaTHOe
9TUX JABYX UNCEJ.

OTrBer: 648

Pemenne. Ilycrs gansl uuciaa z < y. [lo yenosuto y = (y— )%, orkyga y = n? u x = n? —n, rie
n — Hekoropoe Harypaibhoe uncio. [lockomsky HOJ(n? n? —n) = HOI(n? n) = n, u3 Broporo
YCJIOBHSL 3aJ1a9u TIoJiyauM T = 8n = n? —n = 8n = n = 9. Buaunur, x = 72,y = 81, HOK(72,81) =
648.

B-2
JlaHbr 1Ba HATYpaJbHBIX 9MCIa. BOJbIlee W3 HUX paBHO KBaJpaTy WX Pa3HOCTH, a MEHbIee U3
HUX B 7 pa3 0oJibllle X HanOOJIbIIero ooIero aejmrestd. Haiiaure HanMeHbIee od1nee KpaTHOe STHX

JIBYX 9HCEJI.
OTBert: 448

B-3

Jlaubl J1Ba HATypaJbHBIX YHUCIa. BoJblllee U3 HUX PaBHO KBaJIpaTy UX PA3HOCTH, & MEHbIIee U3
HEUX B 6 pa3 OoJibllle UX HAUOOJIBIIIETro o0Iero Jeymrestd. Haiiiure HanMenbIee ob1mnee KpaTHOEe STHX
ABYX 9HCEJ.

OTBeT: 294

B-4 /lanb! 1Ba HATYpaJILHBIX YncIa. Bosibillee n3 HUX PaBHO KBAJIPATy UX PA3HOCTH, & MEHbBITIEE
u3 HuX B 9 pa3 OoJiblile uxX HamOOJIbIIEro obiero gaenuTess. Haiigure HamMeHbIlee 00Iee KpaTHOe
9TUX JABYX UNCEJ.

Otrset: 900
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3agaya 3.

B-1 Haiitu mmotma/ib BBIITYKJIOTO MHOT'OYTOJIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CyTh PEIeHHs
CUCTEMBI YpaBHEHUI:

22 — 5y + 2y° = 0,
2?4 y* =9 — 22y,

OTser: 6
Pentenne. JleBas dacTb 1epBOTO YpaBHEHUS PACKJIAIbIBACTCH HA MHOKUTEIH:

(22 —y)(z —2y) = 0.

Bo BTOPOM YypPaBHEHHHU IIOCJIE IIEPpEHOCa BCeX CjlaraeMbIX B JIEBYIO 9aCTb TaK>Ke MOXKHO Pa3JIO2KUThb
JIEBYIO 9aCTb Ha MHO2KUTEJIN:

4y =9-2ry= 2 +20y+ 9P =9= (2+9)?*=3"=(z+y-3)(r+y+3)=0

Takum obpazom, penteHusIMu cucTeMbl OyayT Koopaunatol Touek A, B, C| D nepecedenus: rpa-
(DUKOB COOTBETCTBYIOIMX JIMHEHHBIX (DbyHKIWM (M. pucyHOK). Herbipéxyroapank ABC D — upsimo-
YTOJbHUK, TaK KaK €ro CTOPOHBI JIEXKAT Ha B3aUMHO IMEPHEHINKYISPHBIX MPAMbBIX. [JIMHBI cTOpOH
JIETKO omnpejessdioTces o teopeme [ludaropa:

AD = BC =2, AB=CD = 3V2.

Takum 0OpasoM, ILIONIA/Ib YeThIPEXYTOJbHUKA PaBHA SoAgcp = \/§ . 3\/§ = 6.
y y=2x

\3 y=x/2

-5 y=—3-X

B-2 HaiiTu mtota/ib BBITYKJIOTO MHOT'OYTOIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CYTh PEIeHUS
CUCTEMBbl YpaBHCHUN:

5% — 26xy + 5y? = 0,
22+ % =9 — 2y,
OtBerT: 12

B-3 Haiitu 1mtora/ib BBITYKJIOTO MHOT'OYTOIbHUKA, KOOPIMHATHI BEPIITUH KOTOPOT'O CyTh PEIIeHU
CACTEMBI YPaBHCHUM:

4o — 17wy + 4y = 0,
x? +y? = 25 — 2xy.
Ortsert: 30




B-4 HaiiTu mtota/ib BBIITYKJIOTO MHOT'OYTO/ITbHUKA, KOOPIMHATHI BEPIITUH KOTOPOI'O CYTh PEIeHUS
CUCTEMBbl YpaBHCHUN:

32% — 102y + 3y* = 0,
2?4yt =4 — 22y,

OTBer: 4
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3amgaua 4.

B-1 Yernipe kymia Apcenwuit, Borman, Bakyna u lapuia moayanin 3 Ka3abl H0 30JI0ThIX Yep-
BoHIeB. OHU MX PENmin Pa3/Ie/uTh TaK, 9TO0bI KayKJIOMY J0CTAJI0Ch HEIETHOE KOJTUIECTBO Y€PBOH-
1eB. CKOJIBKO €CTh Pa3HBIX CIIOCODOB jiesexka’?

OtBet: 2600

Pentenne. OTBeT Ha BOIPOC 38/1a91 paBeH KOJUIECTBY PEIeHn ypaBHEHUSA T+ Lo+ x3+24 = H0
B IIOJIOKUTEJIbHBIX HEYETHBIX YHCTIAX.

[Iycrs x; = 2y, — 1 (i = 1,2, 3,4). Torna Bece y; — HATypaJabHbBIE YHCIIA, U yDaBHEHNE TpHOOpeTaeT
BUJ Y1 + Yo + Y3 + y4 = 27. KosmmyecTBO pelenunii 3Toro ypaBHEeHUsI B HATYPAJIbHBIX YUCIaX PABHO
qHCITy CHOCODOB PACCTABUTH B Psijty U3 27 IMAPUKOB 3 IEPEropojiKi (IEePeropojiki MOYKHO CTABUTH
TOJIBKO MEXK/JIy JIBYMSI IAPUKAMU, HEJIb3sI CTABUTD JBE TEPErOPOJIKU PAJIOM): THCIO ¥ OyJeT paBHO
KOJIMYECTBY MIAPUKOB JIeBee TIEPBOiT IEPETOPOJIKH, Yo — MEZKJTY IIEPBOI U BTOPOIA, Y3 — MEK/Ly BTOPOI
U TpeTheil, y, — IpaBee TPeTbell eperopojku. A 9mcjio crocoboB PACCTAHOBKU MEPETOPOJIOK PABHO

O35 = 202528 = 2600.

B-2 Yernipe kymma Apcennit, Borman, Bakyna n ['aBpuia momyanin u3 Ka3Hbl 52 30J0TBIX Yep-
BoHra. OHM UX PENIIN Pa3IeIuTh TaK, YTOOBI KaXKJIOMY JIOCTAJIOCH HEIETHOE KOJTMIEeCTBO Y€PBOHIIEB.
CKOJIBKO €CTh pa3HbIX CIIOCODOB Jlesiexka’?

Otrser: 2925

B-3 Yersipe kymnma Apcennit, Borman, Bakyra n [aBpusa momyunin u3 Ka3Hbl 54 30J0TBIX Yep-
BoHITa. OHM UX PENTUIH PA3/IETUTh TaK, YTOObI KAayKJIOMY JI0CTAI0Ch HEIETHOE KOJIMIECTBO YEPBOHIIER.
CKOJIBKO €CTh pa3HbIX CIIOCODOB jiesierka’?

OrtBet: 3276

B-4 Yersipe kymna Apcennit, Bornan, Bakyna u [aBpusia mosryunin u3 Ka3ubl 56 3070ThIX Yep-
BoHIeB. OHI MX Pemmii pa3IenTh TaK, 9T00bl KayKJIOMY J0CTAJI0Ch HEIETHOE KOJTUIECTBO Y€PBOH-
1eB. CKOJIBKO €CTh Pa3HbIX CIIOCODOB Jiesexka’?

OrBer: 3654

B-5 Ilaiika nuparos Hamuia kaaja B 15000 30/0Teix Moner. OHU JIONOBOPUJINCH, UTO HEKOTOPbIE
U3 HUX mojaydar 1o 48 moHert, a octajbhuble — 110 49 monet. Kias yiasmoch mojenTs 6€3 ocTarka.
Kakoe HamMmeHbItiee 9ucio MUPATOB MOXKET MOIYIUTh 110 49 MoHeT?

OtBerT: 24

Pemmenue. [lycts  nuparos nmomyuwnan mo 48 morer, a y — no 49. Torma

48z 4 49y = 15000,

(50 — 2)a + (50 — 1)y = 15000,
50(z 4+ y) — 2z — y = 15000,
20 +y

20

Takum obpasom, umcio 2z + y nHaneno jgeaurcd Ha 50. Ilycrs 2z + y = 50k, rme k — HeKoTOpOE
HaTypaJbHoe ducjo. Torma

(z +y) = 300.

2z +y = 50k,
z+y =300+ k.

Ecnm BeraecTs 3 mepBOTO ypaBHEHUs BTOPOE, a U3 YABOEHHOTO BTOPOT'O — IMEPBOE, MOy IIM

x = 49k — 300,
y = 600 — 48k.



Takum 0b6pazom, KarxKJI0My HATYypPaJIbHOMY k COOTBETCTBYIOT €JIMHCTBEHHO BO3MOKHbBIE 3HAUEHUS T U
y. Yucso z Oymer HeorpunaTe bHbIM pu k > 7, a aucio y — npu k < 12. 3uaqur, k € [7;12]. Ilpn
k = 7 momydaem HanMeHblllee 3HaUeHne r = 43 m HamnboJiblllee 3HavUeHne y = 264, a npu k = 12 —
Haobopot, Haubo IbINee 3HavUeHne r = 288 U HaUMeHblllee 3HadeHne y = 24.

B-6 Ilaiika nuparoB Hamuia kiaaja B 15000 30/0Teix Moner. OHU JIONOBOPUJINCH, UTO HEKOTOPbIE
13 HEX Iojaydar 1o 48 MoHer, a ocTajibHble — 110 49 moner. Kiraj ymasiock mojenurs 6e3 ocTaTka.

Kakoe HamMmeHnbIllee 9nuc/I0 MEPATOB MOYKET MOJIYyYIUTh 110 48 MoHeT?!
OTBeT: 43

B-7 Ilaiika mmuparos Hamnuta kKaad B 15000 3010Tbix MoneT. OHE JTOMOBOPHUINCH, 9TO HEKOTOPHIE
U3 HUX TOJIydar 1o 48 moner, a octajibubie — 1o 49 monet. Kiraj yjgaioch mojennTb 6e3 ocTaTKa.
Kakoe nHaubosbIliee 9nucI0 TUPATOB MOXKET MOJIYInTh 110 49 MoHeT?

OtBerT: 264

B-8 IIlaiika muparos Hamuta Kaad B 15000 3010Teix Moner. OHEM JTOMOBOPUINCEH, YTO HEKOTOPBIE
U3 HUX ToJaydar 1o 48 MoHer, a ocTtajibHble — 110 49 monet. Kiraj yiaioch mojennTh 6e3 ocTaTka.
Kakoe naumboibiiee 9uc/io mupaToB MOXKET MOJIYIUTh 110 48 MoHeT?

OTBeT: 288
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Samada 5.

B-1 CkoIbKO HEIOYUCICHHBIX PEHICHU y ypaBHeHUsI

2% + (y? — 20222)" = sin (2023(a® — 1)) + 17

OtBert: 2

Pemtenune. Ilpu noacranoske B ypaBHEHHE IICJIOUHCICHHOIO PEINEHUs JIeBas 9acTh YPABHCHUSI
NPUHAMAET IIEJ0YUCICHHOE 3HAYCHNE. SHAUNT, IIpaBas 4aCTh TOXKE IPUHUMAET HEJOYUCICHHOe 3Ha-
YeHne, TO €CTh CHHYC MOXKeT InpuHuMaTh 3Hadennsa —1,0, 1. Cunyc e MOKeT NPUHUMATH 3HAYCHUS
1, —1 Ha HmEI0YMCIEHHOM apryMeHTe, IIO3TOMY OH IIpuHuUMaeT 3Hadenue 0, OTKyJa ¢ y96TOM IIeJIo-
aucennoct x nostydaem, 9to 2023(z% — 1) = 0 u z = 1. Orciona maxomum, uto y = +2022, T0 ecThb
ypaBHEHUE UMeeT JIBa, IEJIOUNCICHHBIX PeIICHUS.

B-2 Cko/1bKO 11e/I09UC/IEHHBIX PEIeHnl y ypaBHEeHUs
2%+ (y? — 2023%)" = sin (2024(2® — 1)) + 17
Orser: 2

B-3 Cko/bKO 1e/I0UUC/IEHHBIX PEIeHN Y YpaBHEHUs
2%+ (y? — 2024%)° = sin (2025(2 — 1)) + 17
OTrser: 2

B-4 Cko/bKO 1eJI0UUC/IEHHBIX PEIeHN Y ypaBHEHUS
2%+ (y? — 2025%)° = sin (2026(2 — 1)) + 17
OTBer: 2

B-5 Tpu pasaumuabIX KopHHA ypasHenus 81° — 1222 — 22 4+ a = 0 cocTapIaioT apudMeTuIecKyo
nporpeccuto. Haiinure nanbospmuit n3 KopHeil, OTBET IPU HEOOXOIMMOCTU OKPYTJIATE JI0 COTHIX.

OtBet: 1.5

Pemenne. Ilycts x1 < x5 < 3 — KopHE ypaBHenus. Tak Kak oHE 00pa3yloT apudMeTUIeCcKyIo

IIPOIPECCHIO, TO Ty = HEE novTOMY &1 49423 = 3-25. C Apyroit croponsl, 110 Teopeme Buera st
MHOTO4YJIeHa TPEThell CTeneHn £, + Ty + r3 = % = %, OTKY/Ia Ty = % Tak kak x5 = 0.5 — KOpeHb, TO

8(0.5)* —12(0.5)2 — 2(0.5) + a = 0, orkyzna a = 3. [lanee,
823 —122* — 22+ 3 = (z — 0.5)(82* — 8z — 6),

U JBa ocTaBmIuxcs KOpHs paBubl —0.5 u 1.5. 3naunt, Hanbobmnit KOpeHb pasen 1.5.

B-6 Tpu pasmmuanbix Kopaa ypasnenns 4x® — 1822 + 23z + a = 0 cocTaBaAIOT apudMeTHIECKYIO
nporpeccuto. Haitiinre HanbosbIuit 3 KOpHEil, OTBET IPU HEOOXOIMMOCTU OKPYTJIUTE JI0 COTHIX.
OtBer: 2.5

B-7 Tpu pazmranbix Kopus ypasaenns 1623 — 6022 + 59z + a = 0 cocTaBiagior apudMeTHIecKyo
nporpeccuto. Haitinre mHanbosbInuit 3 KOpHeil, OTBET IPU HEOOXOUMOCTH OKPYTJIUTE JI0 COTHIX.
OtBer: 2.25

B-8 Tpu pasinuHbIX KOpHsA ypasHenus 4x3 + 622 — x + a = 0 cocTaBiagaioT apudMeTHIecKyIo
nporpeccuto. Haitinre HanbosbInuit 3 KOpHeil, OTBET IPU HEOOXOAUMOCTH OKPYTJIUTE JI0 COTHIX.
OtBer: 0.5

B-9 Tpu pasmmansrx KopHa ypasaennd 4x° + 1822 + 23z + a = 0 cocTaBaA0T apudMeTHIeCKyIo
nporpeccuito. Haitinre HanboJbIuit n3 KOpHEil, OTBET IPU HEOOXOAUMOCTH OKPYTJIUTE JI0 COTHIX.
OtrBet: —0.5

B-10 Tpu pazmuunbix KopHa ypasHenus 1622 46022 +592+a = 0 cocrapisior apudMeTndecKyo

nporpeccuto. Haiiinre HanboJbIuit n3 KOpHEil, OTBET IPU HEOOXOAUMOCTH OKPYIJIUTE JI0 COTHIX.
OtBer: —0.25
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3amgada 6.
B-1 B rtpeyrombunke ABC /BAC = 36°, BC = 10v/3, M — TouKa IHepecedeHns: MeIuaH 1
/ZBMC = 144°. Haiinure jummHy Meauanbl Tpeyroiabanka ABC, npoBeaéHHol n3 BepmuHbl A.
OrtBer: 15

A A
A AN

iy

D

Pentenne. .
[TycThb 7 — oKpy2KHOCTD, onucarHas okojo ABC'. ITycts Touka M’ je:KUT Ha MIPOTOIZKEHUN Me TUAHBI
AD uw DM’ = DM = x > 0. Ilo cBoiictBy Meauan Tpeyrosbiauka AM : DM =2 :1 = AM = 2u.
U3 pasencrsa Tpeyroibaukos ABDM = ACDM' v ACDM = ABDM' = ABMC = ACM'B =
/BMC = ZCM'B = 144°. Orciona ZBAC + ZBM'C = 180°. 3Hauut, 110 IPU3HAKY BIUCAHHOI'O
JeThIPEXyTrosbHIKa TouKa M’ nexur Ha okpyzkHOoCcTH. Xopabl AM' u BC nepecekarorcst B Touke D,
MIO9TOMY TIO TeopeMe 00 OTpe3Kax MepPeceKarOIIIXCs XOP/I NMeeM

AD-DM'=BD -DC <= 3z-x=AD-DM'=BD-DC =25-3 < x =25.

B-2 B tpeyrompanke ABC /BAC = 48°, BC = 12v/3, M — T04YKa IepecedeHUs] MeIMaH 1
/BMC = 132°. Haiigure jumny meguanbl Tpeyroiabanka ABC, npoBeaéHHON 3 BepmuHbl A.
OtserT: 18

B-3 B rpeyrompanke ABC /BAC = 18°, BC = 14v/3, M — To4YKa IepecedeHs] MeIMaH 1
/BMC = 162°. Haiigure jummny meauanbl Tpeyroiabanka ABC, npoBeéHHON 13 BepmuHbl A.
OtBer: 21

B-4 B tpeyromsinke ABC /BAC = 54°, BC' = 6v/3, M — TO4Ka mepecedeHns] MeIHaH 1
/ZBMC = 126°. Haiture qmuny meauanbl Tpeyroibauka ABC, mpoBeéHHOM n3 Bepiuabl A.
OrBer: 9

B-5 B npasuibaoMm mectuyrosnbiauke ABCDEF B cepeaunax cropon AB, BC,CD,DE, EF u
F A nocrasnenst Touku G, H, I, J, K u L coorsercrBenno. [Ipu nepeceuennu orpeskos AK, BL, CG,
DH, FEI, FJ obpasyercs apyroii mecruyroibuuk. Haiinure ero nepumerp, eciim BC' = 3. OTBer 1ipu
HEeOOXOUMOCTU OKPYTJIUTE JI0 COTBIX.

OrBer: 13.61

Peutenune.
st ynobersa BBIKI8/I0K 0603HAYUM JJIMHY CTOPOHBI UCXOJIHOT'O MIECTHYTOJIbHUKA Yepe3 2a (B HAIlleM



caydae 2a = 3). Orpesku AK, BL,CG,DH, EI, F.J paBabl MexXy co60il, U UX JJIMHBI MOT'YT ObIThH
HaJIEHBI 110 TeOpEMe KOCHHYCOB:

BL? = (20)*+d®>—2-2a-a-cos120° = BL = aV/7.
Tpeyroapuuku CBG u BN G 110106HDBI, TO3TOMY

CB_BG_CG(:) 2 a _aﬁ
BN GN BG BN GN  a

Orciola BN = \2/—“?,GN = % Tak kak ML = GN (u3 paBeHcrBa tpeyroabHukoB ALAM =

AGNB), To MN = aV7 — \2/#"“? — % = f‘/—“?. 3HaIUT, OTHOIIEHNE % = %, IIePUMETPHI EeCTUYTOTb-

HUKOB OTHOCATCHA TaK Ke, U [IOTOMY IIepUMEeTp MaJIeHbKOI'O IeCTUYI'0OJIbHUKA PaBeH 6'—\%2 ~ 13.61.

B-6 B npasuibaom mectuyrosibauke ABCDEF B cepeaunax cropon AB, BC,CD,DE, EF n
F A nocrasnenst Touku G, H, I, J, K u L coorsercrBenno. [Ipu nepecevennn orpeskos AK, BL, CG,
DH, EI, FJ obpasyercs apyroii mectuyroiabauk. Haiigure ero nepumerp, eciu AB = 4. OTBer nipn

HEOOXOIMMOCTHU OKPYTJINTE JIO COTHIX.
Otrsert: 18.14

B-7 B npasuibaoM mectuyrosbiauke ABCDEFE B cepeaunax cropon AB, BC,CD,DE, EF un
F A nocrasnenst Touku G, H, I, J, K u L coorsercrento. [Ipu nepecedenun orpeskos AK, BL, CG,
DH, EI, FJ obpasyercs apyroii mmecruyroibuuk. Haligiure ero nepumerp, ecsiu C'D = 5. OrBer 1ipu
HEeOOXOIUMOCTU OKPYTJIUTE JI0 COTHIX.

OTrBer: 22.68

B-8 B npasuibaoMm mectuyrosibauke ABCDEF B cepenunax cropon AB, BC,CD,DE, EF n
F A nocrasnenst Touku G, H, I, J, K n L coorsercrBenno. [Ipu nmepecevennn orpeskos AK, BL, CG,
DH, EI, FJ obpasyercsa apyroii mectuyroiabauk. Haitaure ero mepumerp, eciu AF = 6. OTBer nipn

HEOOXOIUMOCTH OKPYTJINTE IO COTHIX.
OrBer: 27.21
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amgaua 7.
B-1 Pemnre (oTHOCHTETHHO ) HEPABEHCTBO

p(z) + q(z) +r(x) + s(x)| = [p(2)] + lq(2)] + |r(2)] + [s(2)],
rie
p(z) = 1.1 — cos 22 — sin® z,
q(z) = 2% — 22 — 8,
r(z) = 2% —0.125,
s(z) = logs(6 — ).
B orBere ykazkuTe KOJMIECTBO IIEJIOUUCICHHBIX DEIeHUI.

Orser: 4. x € [—3,—2] U [4,5].
Penteane. Moynb cyMMbI Beerjia MeHbIIe JTUOO PaBEH CyMMe MOJLyJIeil:

p(x) + g(x) + 7(2) + s(2)| < [p(x) + g(2)] + |r(z) + s(2)] < |p(2)| + [q(@)] + |r(@)] + |s(z)].

YT00bI 9TO HEPABEHCTBO HE IIPOTHBOPEUUIO HEPABEHCTBY U3 YCJIOBH:, HYZKHO, 4TOOBI BCE UYeThIpe
BBIpazKeHUsI IPUHIMAJIN OJMHAKOBBIN 3HaK (uan paBHsINCH Hy/o). IIpu stom p(z) = 1.1 — cos 2z —
sinfz = 0.1 + 2sin’z — sin?z = 0.1 + sin’z > 0, 1o ectb q(z),7(x), s(x) ToXKe JOIKHBI GBITH
HeoTpurarebHbl. [109TOMy HCXOHOE HEPABEHCTBO PABHOCUIILHO CHCTEME

r? —2r—8 >0, x ¢ (—2,4)
92 012520, <={a>-3
logs(6 — ) > 0, x < 5.

SHaYUT, MHOKECTBO PEIEeHUIl HEPaBEHCTBO COMEPKUT 4 TEIbIX JnC/Ia.

B-2 Penmire (0THOCHTENIBHO ) HEPABEHCTBO
p(x) +q(x) +r(z) + s(z)| = [p(2)| + lg(@)] + |r(2)] + [s(z)],

rie

p(z) = 1.2 + cos 2z — cos?

q(z) = 2> —x — 6,
r(z) = 2T —0.125,
s(z) = logs(4 — z).

B orBere YKazKUTe KOJINIECCTBO IEJIOYUCJICHHBIX peHIeHI/IfL

Otsert: 8. z € [—8,—2] U {3}

B-3 Permure (0THOCHTENHHO ) HEPABEHCTBO
p(z) + q(z) +7(x) + s(x) = [p(2)] + lq(@)] + |r(2)] + [s(2)],

rae
p(z) = 1.1 — cos 2x — sin? z,
q(z) = 2* —x — 6,
r(z) = 2% —0.125,



s(x) = logs(7 — ).

B oTBere yKayKuTe KOJMYECTBO MEJIOUUCIeHHBIX PEIeHHil.
Ortsert: 6. x € [—3,—2] U [3, 6]

B-4 Permure (oTHOCHTETHHO ) HEPABEHCTBO
p(z) +q(z) +r(x) + s(2)] = [p(2)] + lq(2)] + |r(2)] + [s(2)],
e
p(z) = 1.2 + cos 2z — cos’
q(z) = 2* — 22 — 8,
r(z) = 2% —0.125,
s(x) = logs(8 — ).

B orBere YKazKUTe KOJINIECCTBO IEJIOYUCICHHBIX peIlIeHI/IfI.

Otser: 6. € [-3,—2] U [4, 7]

B-5 Permmure (0THOCHTETBHO ) HEPABEHCTBO
p(x) + q(x) + r(z) + s(z)| = [p(2)] + lg(@)] + [r(2)] + [s(2)],

rie
p(z) = 1.1 — cos 2z — sin®
q(z) = 2* — 2 — 6,
r(z) =271 —0.125,
s(x) = logs(7 — ).

B oTBeTe yKayKuTEe KOJUYECTBO HMEJOUUCICHHBIX PEHICHUIA.
Ortser: 5. x € {—2} U [3,6]

B-6 Haiijture cymmy KOpHeil ypaBHEHHS

2 2
3 cos(2mz) 4 3sin % =14 (cos % — sin %) -3 (cos % — sin %)

npuHaIeskamumx orpesky [2020; 2028].
OtBeT: 8094

B-7 Haiijiure cymmy KopHeil ypaBHEHUsI

2 2
3 cos(2mx) — 3sin % =14 (cos % + sin 7;—33) -3 (cos % + sin %)

npuHaIeskamux orpesky [2018;2026].
OTsert: 8090

B-8 Haiijture cymMmy KOpHeil ypaBHEHHA

2 2
3 cos(2mz) 4 3sin % =14 <cos % — sin %x> -3 (cos % — sin %)

npuHaIekammx orpesky [2018;2026].
OtBet: 8086

B-9 Haiijture cymmy KOpHei ypaBHEHUS

2 2
3cos(2mx) — 3sin % =14 (cos % + sin 77-2—96) -3 <cos % + sin %)

npuHaIeskamumx orpesky [2020; 2028].



OtserT: 8098
Pemtenne. IIpeobpasyem ypasHeHue:

2 2
3 cos(2mx) — 3sin % =14 (cos % + sin 7;_93) -3 (cos % + sin 7;_1’) ,

3(1 — 2sin® ) — 3sin% = 14(1 +sin7x) — 3 — 3sin 7T4—x,
3sin® 7z + Tsinmr +4 =0,

sinmx = —1.

Buauut, 7 = 2mn — 5, ¥ = 2n — 0.5. B sajannblit orpesok nonayT xopuu 2021.5,2023.5,2025.5 u

2027.5. Nx cymma pasua 8098.
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3agada 8.
B-1 Haiiqiure KosmmdecTBO HarypaabHbIX n < 2023, npu KaxKJIOM U3 KOTOPBIX CpejIu KOpHEei
YPABHEHUS T — /T = NT — \/NT UMEETCS TOJOKUTETHHOE PAIMOHATBHOE THCIIO.
OrtBer: 44
Pemntenne. lcxojHoe ypaBHeHNEe PaBHOCUIBHO PABHOCUIBHO YPABHEHUIO

21— V)1 + V) = V(1 — V).

Ecmu n = 1, To soboe HeoTpunaTeabHOE YUCJIO T OYAeT peleHueM, IO3TOMY 1 = 1 ITOIXO/IUT.
Ecmun # 1, x > 0, nojiygaem ypaBHeHHe

Vr(l++v/n) =1,

OTKY/Ia
1 1

(1+n)2  1+n+2yn
Buaunt, x OyJgeT parmMoOHAJIBHBIM TOJMBKO Torja, Korja /n € N. Takum o6pasom, B KadecTse n

HOJXOIAT BCE TOUHBIE KBAIPATHl HATYPATLHBIX |Hces, He Ipesocxomame 2022: 1,22 33, ..., 44% —
uToro 44 3HaveHUsI.

xr =

B-2 Haiinure kosmmdyecTBO HATypaJibHbIX 1 < 2024, mpu KaxKJI0M M3 KOTOPBIX CPEJIH KOpHE
YPABHEHUsI & — /T = NT — \/NT UMEETCs TOJIOKUTEHLHOE PAIMOHATIBHOE THCIIO.
OtBer: 44

B-3 Haitiiure KosmmdyecTBO HATypayibHbIX 1 < 2025, Ipu KaK/IOM M3 KOTOPBIX CpeJIu KOpHei

YPaBHEHUs & — /T = NT — \/NT UMEETCs TMOJIOKUTEHLHOE PAIMOHATIBHOE THCIO.
OTser: 44

B-4 Haiiniure KoymmdyecTBO HaTypaabHbIX n < 2026, nIpw KaxkJIOM U3 KOTOPBIX Cpeju KOpHEei
YPABHEHUS T — /T = NI — \/NT UMEETCs TOJIOKUTEIHLHOE PAIMOHATBHOE THCIO.
OTBer: 45
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3agaga 9.

B-1 B tpeyroabuoit iupamuge DABC, B ocHOBaHUU KOTOPOIl JIEZKUT OCTPOYTOJIBHBIN TPEYTO/Ib-
uuk ABC, 6okoas rpanb D AC nepriennky/isipaa ocHoBaHuio, péopa DB n AC' niepreH Ky IsapHbI,
a paccTosTHIEe MeKJy IPOeKIusIMU BepmuHbl [ mupamuabl Ha pébpa AB u BC pasno 7. Haitaure
00bEM TIUpPAMUJIbI, €CJIU €€ BbICOTa PaBHA 1, a pajuyc OKPYKHOCTH, OINMUCAHHON OKOJIO OCHOBAHWS,
paBen 9.

OtBer: 21

Pemenne. O6o3naanm npoeknuio Bepmuabl D Ha miockoctb ABC 1epes Ds. [TockombKy mroc-
kocth DAC neprienukysisipaa miockoctn ABC, orpesok D D3 nexut B mockoctn DAC' u ieprien-
jukyssiper pebpy AC. Tak kak DB L AC, ro u BD3 1. AC' (110 Teopeme o TPéX MepIeHuKy/Igapax).

W3 toukn D3 omycTuM meprieHuKyasapbl Ha pédbpa AB u BC' — coorBerctBentno D3 Dy u D3Ds.

Torna 1mo Teopeme 0 TPEX IepreHuKYy/IsdApax Touku D u Dy OyayT npoekiusMu Touku D Ha pédbpa
AB u BC, tak aro D1 Dy = T.

Tak xax ZBD1D3 + ZBD>D3 = 90° + 90° = 180°, 10 4eTbIpéxyroybHuK B D3y MOXKHO BITH-
caTh B OKPYZKHOCTD ¢ quamerpom BDs. [lycts ZABC = (3. [1o Teopeme cuHyCOB J1JisT TPEYTOJILHUKOB
BD{Dy u ABC umeem

HO3TOMy IJIOIIa/ b OCHOBaHUA PaBHA

S =
2 2sin 8 2

Orciozna nosydaem 06bém mupamuasl V = DD - S(ABC) = 5 - 1-63 = 21.

B-2 B tpeyrospnoit mupamuie DABC, B ocHOBaHHEN KOTOPO#l JIE2KUT OCTPOYTOJILHBIN TPEYTO/Ib-
nuk ABC', 6bokoBas rpanb DAC neprieH UKy IsipHa 0CHOBaHUIO, péopa DB u AC nepreH nKy/IspHbl,
a paccTosiHUuEe MEKJy IpoeKIusMu Bepiunabl D mupamvuibl Ha pédbpa AB u BC' pasno 4. Haiinure
00bEM THMPAMUJIBI, €CJTH €€ BBICOTA paBHA 2, & PAJINyC OKPYKHOCTH, OMMCAHHOW OKOJIO OCHOBAHWUSI,
paBeH 6.



OTser: 16

B-3 B tpeyrosbnoit ntupamuge DABC, B OCHOBaHIE KOTOPOIi JIEKUT OCTPOYTOJIBHBIN TPEYTOIhb-
nuk ABC, 6okoas rpanb D AC neprienuky/isipaa ocHoBauuio, péopa DB u AC' nepreH Ky IsapHbI,
a paccTosTHUe MeKy MPOeKIusiMi BepmnHabl [ mupamvuibl Ha pédbpa AB u BC pasno 3. Haitaure
00bEM TUPAMUJIBI, €CJIM €€ BbICOTa paBHA 4, a PaJinyc OKPYKHOCTH, OIMMCAHHOW OKOJIO OCHOBAHWUSI,
paBeH d.

Ortsert: 20

B-4 B tpeyrosphoit tupamuie DABC, B ocHOBaHHM KOTOPO# JIE2KUT OCTPOYTOJIBHBIN TPEyTO/Ib-
nuk ABC', 6bokoBas rpanb DAC neprieH UKy IsipHa 0CHOBaHUIO, péopa DB u AC neprieH uKy/IsipHBbl,
a paccTosiHUue MeKJy IpoeKIusMu Bepiunabl D mupamvuibl Ha pédbpa AB u BC' pasuo 5. Haiinure
00BbEM THPAMUJIBI, €CJTH €€ BBICOTA paBHA 3, & PAINyC OKPYKHOCTH, OIMCAHHONW OKOJIO OCHOBAHWUSI,
paBeH 7.

OrtBer: 35

B-5 Jlaun xy6 ABCDA,B,C1D;. Toukn K, L u M nexkar cooTBeTcTBeHHO Ha npsaiMbix AD, C'D
u DDy, mpuuém AK =2, DK =9, CL = 31, DL = 20, DM = 16, DM = 5. Haiitu miomaib
cedenns Kyba ILJIOCKOCTBIO, TTpoxojsieit depe3 Touku K, L u M. OTBeT OKPYIVIUTD JI0 HEJIbIX.

OtBerT: 128

Pemenne. Samernm, uro AK + DK = CL— DL = DM — DiM = a (B namem ciydae a = 11).
Orcroza ciemyet, aro K jtexkut Ha camoM pedbpe AD pnunoit a, a Touku L nu M — Ha MPOIOIKEHIAX
COOTBETCTBYIONINX PEOEP.

[Iycts M7 — touka nepecedenus npsaMbix MK u A1 Dy, a Ly u Kq — ToYKM epecevdeHus IpaMOii
LK c upsambivu AB u BC' coorBercTBenno. Torma

DK - D,M DL - AK DK -CL
DM, = =~ V0 AL, = 22T - AR, CK1:D—LC

DM DK >BC, BK1:CK1—CL.

Takum obpaszom, Ly jexkut Ha pebpe AB, a K| — 3a upejenamu Kyoa.

p

K2
[Iycrs N — makas Touka Ha npsimoit B1Ch, uro NK; || M K. Torna K My N K; — napajuiesiorpamm
u BN = AiM, — AK — BK, = Ai\Dy — DM, — AK — BK,, uro 6osbire 0, no menniie B;Cq, T. e.

touka N jexkut BHyTpu pedpa BiCh.
[Iycts Ny — Touka nepecevenus npsambix N Ky u BB;. Torna

BB, - BK;

BN, = ——+ 21
'" BK, + BN

Ceuenne npejcrasisier coboit mapastesorpamm K M N K7, 0T KOTOPOro oTpe3aH TPeyroJbHUK
L1 KNy, a mioma b cedeHnsl — pasHOCTh ILIOMaJIeil mapaJjjieorpaMmMa U TpeyroabHuKa. Tak Kak

KL, AB-AL, KN, BE

KK AB KN BK,+ BN’




o SALK\N) _ (AB—AL)-BK, _ (AB—AL)-(CK, - BC)

S(KM\NK,) 2AB-(BK,+ B/N) 2AB-(A,D, — DiM;, — AK)’

I/ITaK, BBIYUCJ/IMB IJIOIIa/Ib ITapaJijieJIorpaMMa U YMHOXKHNB eé Ha

a — ALl)(OKl - a)

(
1—
2CL(DK — DlMl) ’

MBI IIOJIYYHM ILJIOIIa/Jdb CEYCHUA.
JI BBIYHUCJIEHUS ILIOMAAn rmapasuieaorpamma K My N K, HaiiaéM KOOpAWHATHI BEKTOPOB k =

KK, um=KDM; B cucreme ¢ ocamu X, Y, Z, HaIpaBJIeHHBIMEA BJI0JbL BeKTOpoB AB, AD, AA;:

k, =a, ky=—a-DK/DL, k, =0,

my =0, my=a-DK/DM, m, = a.

Koopaunarsl BEKTOPHOIO IpousBeieHust p = k X 1M paBHbI

p. = —a*-DK/DL, p, = —a* p,=a*-DK/DM.

[Tosromy mtorain napasuieiorpamma K My N Ky u cedenuns paBHbBI, COOTBETCTBEHHO,

DK? DK?

DIL? * DM?’

S(KM|NK,) = az\/l +

S:a(a_(a—ALl)(CKl—a)>\/ DK? DK?

1+ = =
2(DK — Dy M) Tz T D

B-6 Jlan xy6 ABCDA,B,C1D;. Toukn K, L u M nexar cooTBeTCcTBeHHO Ha npsaiMbix AD, C'D
u DDy, npuuém AK =1, DK =6, CL = 23, DL = 16, DM = 14, DM = 7. Haiitu miomaib
cedenns Kyba ILIOCKOCTBIO, Ipoxojsdieil yepe3 Touku K, L u M. OrBer OKpYIJIUTDH JI0 HEJIbIX.
OtBer: 47

B-7 Hau xky6 ABCDA,B,C1D;. Toukn K, L u M jiezkar cooTBeTCcTBeHHO Ha npsaMbix AD, C'D
u DDy, nmpuaém AK =1, DK =7, CL = 23, DL = 15, DM = 16, DM = 8. Haiitu mioma/ib
cedeHns Kyba IJIOCKOCTBIO, TTpoxodieit depe3 Touku K, L u M. OTBeT OKpyIJIUTD 10 TEJIbIX.
OTrBer: 54

B-8 Jlaun xy6 ABCDA,B,C,D;. Touku K, L u M nexart coorBeTcTBeHHO Ha npsiMbix AD, C'D
u DDy, mpuaém AK =2, DK =8, CL =28, DL = 18, DM = 16, DM = 6. Haiitu miomab
cedeHns Kyba IJIOCKOCTBIO, poxojdiieit yepe3 Touku K, L u M. OTBeT OKPYIVIUTH J0 TEJIbIX.
Otset: 104




OuuMnuaga MKoJLHUKOB «JIOMOHOCOB», MaTeMaTHKA
OT0opounblii 3Tan 2022/2023 yyeOHOro roaa

banasl 3a BE€PHbIC¢ OTBECTHI HA 3aIaHUA

Howmep 3ananus | 5-6 kaacenl | 7-8 kiaccenl 9 kaacc 10 kace 11 ki1acce
1 15 10 10 10 10
2 15 10 10 10 10
3 15 15 10 10 10
4 15 15 10 10 10
5 20 15 10 15 10
6 20 15 15 15 10
7 — 20 15 15 10
8 — — 20 15 15
9 — — — — 15




