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

Or6opounstii sran 2021 /22 yuebroro roja s 10 Kiaccos

Bazaua 1 (10 6amioB)
B-1 YerBepThlii s71eMeHT apudMeTHIecKO porpeccu Ha 6 MeHbIe YTPOEHHOTO ISTOrO 3Jjie-
MeHTa. Haliinre cymMMy MepBBIX JeCATH 9JIEMEHTOB 3TOM MPOTPECCHU.
OtBert: 30
Pemenne. O6o3naunMm jaHHyo Iporpeccuio {a,}; Torpa mo ycuosuio ay = 3as — 6. Ecim d —
Pa3HOCTH HPOI'PECCHH, TO ay = a5 — d = 3as — 6, oTKyaa 2a5 + d = 6. Cymma nepsbix 10 3/1eMeHTOB
[IPOTPECCUN pPaBHA

a1+a2++a10:(a5—4d)+(a5—3d)++(a5—|—5d):10a5+5d:5(2a5+d):56:30

B-2 YTpoennsriit mecToit 3;ieMeHT apudMeTuIecKoil mporpeccun Ha 4 O0JIbIIIE IIATOTO SJIEMEHTA.
Haiiiure cymMmmy 1mepBbIX JIBEHA/IIATH JIEMEHTOB 3TOM IIPOIPECCUN.
OtBet: 24

B-3 YerBepThlii s71eMeHT apudMETHIECKON MPOrpeccuu Ha 2 MEHbIIE YTPOEHHOI'O CeJIbMOT0 3JjIe-
MeHTa. Haliinre cymMy MepBBIX MIECTHA/IIATH SJIEMEHTOB 9TOI IPOrPECCUN.
OrtBer: 16

B-4 Yrpoennblit BOCbMOIT 3/1eMEHT apudMeTHIeCcKo porpeccuu Ha 3 6OJIbINNE TATOTIO SJIEMEHTA.
Haiiiute cymMmy 1epBbIX BOCEMHAJIIIATH 3JIEMEHTOB 9TON IIPOTI'PECCHH.
OtBerT: 27
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Baga4da 2 (10 6as110B)
B-1 B napasnenorpamme ABC'D touku E u F — cepenunbl ctopodn AD u C'D cooTBeTCTBEHHO.
[Iycte G u H — Touku nepecedenns: orpeskoB BE u BF coorBercTBeHHO ¢ guaronanbio AC ma-
pasutesiorpamma. Haitmure miomaab derbipéxyronbanka GH FE,| ecian mioma/ip mapasiieorpammMa
ABCD pasna 24.

Otser: 5.

Pemenne. 3amerum, uro Sqrre = SEpr—SaBH, SEBF = SABCD—S4EB—SEDF—SBFC, SAEB =
iS aBcp (Tak Kak B Tpeyroabauke AFEB cropona AE B 2 pa3a MeHbIIe CTOPOHBI TTapaJIeIorpaMMa
AD, a B dopMmye i IO TPEYTOJbHUKA €CTh €Ié MHOKUTEb %) Anajormano, Sppo =
%SABCD, SEpr = iSADC = %SABCD (rak kak Tpeyroabiuku EDF u ADC 110106HBI 1 MX IJIOIIA/IH]
OTHOCSATCSA KakK KBaJpaT KoadduipenTa moaodus, a miomalb Tpeyrogbauka ADC' paBHa I0JIOBUHE
wromau napaJsutesorpamma). CregoBarenbao, Sppr = Sapcp — iSABCD - ZiSABCD - %SABCD =
$Sascp = 9.

Tpeyronsuuku AEG u BGC 110/106HbBI, TO9TOMY % = %, T.e. 2AG = GH + HC'. Ananorudso,

u3 noj100us TpeyroabankoB FFHC u AH B nonyuaem, ato 2HC = AG+ G H. Beraurast oJiHO U3 3THX
paBeHcTB u3 aApyroro, noaydaem AG = GH = HC'. 3unauur, Sgpy = %SABC = %SABCD =4.

Takum oOpazom, MCKoMast TIOMAIb paBHA Sgypep = 9 — 4 = 5.

B-2 B napautenorpavme ABCD touku E u F' — cepeaunbt cropon AD u C'D cooTBETCTBEHHO.
[Iycte G u H — Touku nepecedennsi orpe3koB BE u BF' coorBercTBeHHO ¢ jguaronasbio AC ma-
pasenorpaMma. Haiimure mromaas dersipéxyroiabanka GHF E, ecian mI0maab mapasiieiorpaMmMa
ABCD pasna 48.

Ortsert: 10.

B-3 B napatenorpavve ABCD touku E u F' — cepeaunbt cropon AD u C'D coOoTBETCTBEHHO.
[Iycte G u H — Touku nepecedenus: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronajbio AC' ma-
pasenorpaMma. Haitmure mirommaas dersipéxyroiabanka GHF E, ecan momalb HapasiieiorpaMmMa
ABCD pasna 12.

OTtBet: 2.5.

B-4 B napamenorpavve ABCD touku E u F' — cepeqaunbt ctopon AD u C'D coOTBETCTBEHHO.
[Iycte G u H — Touku nepecedenns: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronasibio AC' ma-
pasmenorpaMma. Haitmure mromaas derbipéxyronabanka GHF E,| ecian m0malb TapasiieiorpaMma
ABCD pasna 36.

OtBeT: 7.5.
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Bazaua 3 (10 6asioB)
B-1 Ilycts (a,b) — Tmouka Ha rpaduke byHKIM y = = + i, O/myKaiinasg K HavdaaIy KOOPJIUHAT.
Haiture (b — a)?.
OrtBet: 32.
Pemenne. Ksajpar paccrosinus ot Touku (x, r + %) JIO Havaja KOOP/IMHAT PaBeH

1> 1 / 1
r2:x2+(a;+—) =207+ 24 — > 2¢/222 = +2=2V2+2,
T T Xz

IPUIEM PABEHCTBO IOCTHraeTCd mpn yeaosun 2z = =5, CienoBareasno, a = i_‘é}_i’ nosromy (b —
a)® =a % =25 =32.

B-2 Ilycts (a,b) — Touka Ha rpaduke GyHKIUN §y = & — %, OmKaiinasg K HavdaaIy KOOPJIUHAT.
Haiture (b — a)?.

Orser:

OTBer: 64.

B-3 Ilycrs (a,b) — rmouka Ha rpaduke dbyHkmn y = = + %, OsmKaiinas K HavdaaIy KOOPJIUHAT.
Haitsure (b — a)*.
OtBerT: 128.

B-4 Ilycts (a,b) — Touka Ha rpaduke GyHKIUN §y = T — %, OsmyKaiiiasg K Havdaay KOOPJIUHAT.
Haiture (b — a)®2.
OtBet: 256.
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Bamaua 4 (10 6ami0B)
B-1 Pemute cucremy ypaBHeHUi

3y% + Sry — 222 — 17Ty — 62 + 20 = 0,
10y? — 2xy + 5x? — 38y — 62 + 41 = 0.

B orBere ykazkuTe MUHIMAJIbHOE 3HAYEHNUE ¥, SIBJISAIONIEECS PENIEHNEeM CUCTEMBI, IPU HeOOXOUMOCTH
OKPYIVINB €ro JIO JBYX 3HAKOB IIOCJIE 3alISTOIl.

OrTser: 2

Pemenne. Paccmorpum Bropoe ypaBHEHHE CHCTEMbI KaK KBaJIPATHOE OTHOCUTEIIBHO Y
10y* — 2(z + 19)y + (5a? — 6z + 41) = 0. Ero [ucKpuMuHAHT paBem

D = 4((z + 19)* — 10(52” — 6z + 41)) = —4-49(z — 1)* < 0.

[TosTomy BTOpOE ypaBHeHHEe mMeeT perieHus Toabko npu D = 0, otkyga x = 1. Ilogcrasigsa sto
3HaUYEHNEe BO BTOPOE yPaBHEHWEe CHCTeMBbI, HaxomuM y = 2. HerpyaHo ybeauThbes, 4TO mapa duces
(1;2) ymoBiieTBOpsieT TaKKe [MepBOMY YPABHEHUIO CHCTEMBI.

B-2 Pemmre cucremy ypaBHeHnuii

3y? + 5xy — 222 — 17Ty — 52 +3 =0,
10y? — 2xy + 52% — 20y + 2z + 10 = 0.

B orBere ykaxkure MUHIMAJILHOE 3HAUEHUE ¥, SIBJISIOIIEECs] PEIIEHNEM CHCTEMBI, IIPU HEOOXOIIMMOCTH
OKPYTIJIMB €r0 J0 JBYX 3HAKOB ITOCJIE 3aIlsITOI.
OTBer: 1

B-3 Pemute cucremy ypaBHeHuit

3y? + Sxy — 222 — 35y — 21 + 98 = 0,
10y? — 22y + 5a% — 98y + 245 = 0.

B orBere ykakure MUHUMAaJIbHOE 3HAYEHNE ¥, SIBJISIONIEECS] PEIIIEHNEM CUCTEMBI, IIPU HEOOXOIMMOCTH
OKPYIJIUB €r0 JI0 ABYX 3HAKOB IIOCJIe 3aIIATOM’.
OTBer: 5

B-4 Pemmure cucremy ypaBHeHUi

3y? + by — 22% — 34y — 122 4+ 80 = 0,
10y? — 22y + bz — 76y — 122 + 164 = 0.

B orBere yKakure MUHUMAJIbHOE 3HAYEHHE ¥, IBJIAIONIEECS PEIIEHIEeM CUCTEMbI, IIPH HeOOXOMMOCTH
OKPYIVIUB €I'0 JIO JABYX 3HAKOB IIOCJIEe 3aIIATOM.
OTser: 4




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

Or6opounstii sran 2021 /22 yuebroro roja s 10 Kiaccos

Bazaua 5 (10 6asioB)

B-1 B mepasuobemapenrom tpeyronbuauke ABC oqumH u3 yTjIOB paBeH Pa3HOCTU JIBYX JIPYTUX U
OJIMH W3 YIJIOB B JBa pasa Oosibine japyroro. Buccekrpuce yriioB A, B u C 1iepecekaioT OMUCaHHY IO
BOKPYT TPeyroJibHUKa OKPYKHOCTH B Toukax Ay, By u () coorBercrBerno. Haiiure mromaiap Tpe-
yroibauka A ByCY, ecim mwiomaas tpeyroibauka ABC pasha 8. IIpu HEoOX0MMOCTH OKPYTJIUTE
OTBET /IO COTBIX.

Ortget: 10.93

Pemenne. O6o3naumMm yriibl TPEYTOJIbBHUKA v, § U 7y, mpudem « = [ = . Torma a = S + 7,
nosToMy 200 = v+ §+y =7, T.e. a = 7. Bo3MOXKHBI JiBa cirydas.

1) Ecmm a = 23, 0 8 = 7 = 7, T. €. TPeyroabHUK PaBHOOEPEHHLII, 9TO IIPOTHBOPEYUT YCIIOBUIO.

2) Iyerp B =2, Torma B = %, v = §.

[Iycts S — mnomams Tpeyroapauka ABC, S — mmomaas Tpeyronbanka A, B1Ch, R — paanyc
OKPYKHOCTH, ONMUCAHHON 0K0J10 TpeyroibaukoB ABC' u Ay B1C. Tak kak tpeyrosbauk ABC' mpsamo-
yroabublii, 0 BC =2Ru S = ‘/7§R2, a yrisl Tpeyrosibanka A B1Cy (10 TeopeMe 0 BIMCAHHOM yTJI€)
papubi o = 7, ' = 3,79 = % Suaunt, S = %BlAl ~5BlCl-sin % . 13 Teopembl cuHYCOB, IPUMEHEHHOM

™

K Tpeyronbuuky Ay BiCh, nomydaem BiA; = 2Rsin 55, B1C) = 2R sin §. Cienopare/bHo,

5 45 3+1 1 3 3+1
Sl:2R25in—ﬂsinisini:—-\/_—+-—-£:S\/_—+:4\/§—|—4%10.93.

1274773 3 202 V2 2 2

B-2 B nepasnobemapennom tpeyroibauke ABC ogumH U3 yIJIOB paBeH Pa3sHOCTU JIBYX JIPYIUX U
OJINH U3 YIJIOB B JiBa pasa OoJiblne apyroro. buccexkrpucel yrios A, B u C' nepecekaior OIMMCaHHYTO
BOKPYT TPEyroJbHUKa OKPY2KHOCTH B TouKax A;, By u C] coorBercrBenno. Haiiaure miomaap Tpe-
yronbauka A; B1CY, eciu mwnomaab Tpeyronbanka ABC papHa 14. Ilpn HeobxoamMocT OKpyrInTe
OTBET JIO0 COTHIX.

OtrBer: 19.12

B-3 B mepasnobemapenrom tpeyroibauke ABC oqumH U3 yIJIOB paBeH Pa3HOCTU JIBYX JIPYTUX U
OJINH U3 YIVIOB B JiBa pasa OoJibine apyroro. buccexkTpucol yriioB A, B u C' nepecekaioT ONMMCaHHYTO
BOKPYT TPeyroJibHUKa OKpYyKHOCTH B Toukax A, By u C] coorBercrBenHo. Haiiaure momaasb Tpe-
yroabanka A B,C1, ecin mwiomaas Tpeyroibiauka ABC pasna 10. IIpu HE0OX0MMMOCTH OKPYTJIATE

OTBET JIO0 COTBIX.
OTsert: 13.66

B-4 B nepasuobemapennom tpeyroibuuke ABC oguH U3 yrjioB paBeH Pa3HOCTU JIBYX JIPYTUX U
O/INH U3 YIJIOB B JiBa pasa OoJibine apyroro. buccektpucol yriioB A, B u (' nepecekaiT ONMMCaHHYTO



BOKPYT TPeyroJibHUKa OKPYKHOCTh B Toukax A, By u () coorBercrBenHo. Haiiure moma b Tpe-
yrombanka ABC, eciu mromaas Tpeyronbanka A BiC pasaa 7. Ilpn HeoOXoamMocTn OKpyTJIATe
OTBET JI0 COTBIX.

Orser: 5.12

B-5 B nepasnobemapennom tpeyroibauke ABC ogumH U3 yrjIOB paBeH Pa3sHOCTH JIBYX JIPYIUX U
OJINH U3 YIJIOB B JiBa pasa OoJbiie Apyroro. buccexkrpucel yrios A, B u C' nepecekaioT ONMCaHHYTO
BOKDYT TPEyroJiIbHUKa OKPYKHOCTH B Toukax A, By u C) coorBercrBenHo. Haiiure momaib Tpe-
yroabanka ABC, eciu mioma s Tpeyroiabauka A} BiCh pasua 9. [Ipu HeoOXoamMocTn OKpyT/InTe
OTBET JI0 COTBIX.

OrBer: 6.59

B-6 B nepasnobemapennom tpeyroibauke ABC oqumH U3 yIJIOB paBeH Pa3HOCTU JIBYX JIPYTUX U
OJIMH W3 YIJIOB B JiBa pasa Oosibine jpyroro. Buccekrpuco yriioB A, B u C' 1iepecekaroT OMMCAHHYIO
BOKPYT TPEyroJibHUKa OKPYKHOCTH B Toukax Ay, By u () coorBercrBerno. Haiiure mromaib Tpe-
yroisauka ABC| eciu mwioma b Tpeyroabanka A B1C pasaa 13. IIpu HE0OXOMMMOCTH OKPYTIUTE
OTBET JI0 COTBIX.

OrtBet: 9.52
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Bamada 6 (10 6aJ110B)
B-1 ®abpuka npousBogut n > 15000 E10YHBIX UTPYIIEK B MECHI] U ABJSIETCS yOBITOIHOM. M3-
BECTHO, YUTO IIPU M3MOTOBJIEHUH 7 EJIOYHBIX UTPYIIEK B MeCSI] pacxoJbl (pabpUKu Ha IIPOU3BOICTBO

. 126 000 54 000 ‘ . .

OJIHOI UTPYIIKU COCTABJIAIOT He MeHee ———— +9— |3 — ——— | pyOuieil, a IeHa peau3aliny KazK 10t
n n

UTPYIIKU IIPU 9TOM HE TMPEBOCXOIUT 18 — mn py6uteit. Ortpeiesiure ekeMecsIHbII 00bEM TPOU3-

BOJICTBa, IIPU KOTOPOM €2KEMECATHBbIE y6bITKI/I MOT'yT OBITH CHUYKECHDI J0 HaMMEHbIIET'O N3 BO3MOZKHBIX
B JaHHBIX YCJIOBHAX YPOBHII. BapI/IaHT IIOJIHOM OCTaHOBKHU IIPOU3BO/ICTBA UCKJIIOYEH.

Otsert: 24 000
Pemtenne. O6o3HauMM pacxojibl Ha MPOU3BOJICTBO N UTpyIeK B Mecall depes f(n). Ilo ycaosuio:

126000 54 000 1
> =n(—— — 13- — 18— —n),
f(n)=gn):=n ( - +9 ’3 - ‘ 8 1000 n)

re. f(n) = g(n) = j555 — 9 — [3n — 54000| + 126000.

1) IIycts n > 18000. Torma g(n) = 555 — 12n — 180000 > g(ny), Tae ng = 1/2000 = 24000. Ilpu
sroMm ¢(24000) = 36000.
2) Iycrs 0 < n < 18000. Torma g(n) = g55 — 6n + 72000 > g(no), e ng = ﬁ = 12000. IIpn

srom ¢(12000) = 36000.
Takum obpazom, HauMeHblllee 3HAYEHIE PACX00B B Mecdll paBuo 36000 py0. u jlocTuraeTcs OHO
npu n = 24000 nau n = 12000.

B-2 ®abpuka npoussogutr n > 400 MCKYCCTBEHHBIX €Jieif B MECHIl, U HMPOU3BOJICTBO SIBJISAETCS

HpI/I6bIJIbeIM. I/ISBGCTHO, 9TO IIPKU U3IOTOBJIEHUU Tl NCKYCCTBEHHBIX eJieil B Mecdl paCXoAbl IIPpEeAIIpr-

0500 40500
+270—- 190 — ——
n n

AT Ha U3I'OTOBJICHUEC O,ZLHOI71 €JI COCTaBJIAIOT HE MCHEe pY6J'IeI/I a IIeHa

peanu3anyuyu KaxKJI0i e Mpu 9TOM He TIpeBocxouT H40 — 1—0n pyOuteit. Ompeesure eKeMeCsIHbIII

00bEM TTPOU3BOJICTBA, TIPU KOTOPOM MOYKET ObITh MOJIyUeHA HAauOOJIbINAs U3 BO3MOXKHBIX B JIAHHBIX
YCJIOBUSIX TIPUOBLITb.

OTset: 600

B-3 ®abpuka npoussogut n < 20000 E10YHBIX UTPYIIEK B MECHI] U sABJSIETCS yOBITOIHOM. V13-

BECTHO, YTO IIPU U3TFOTOBJICHUM 73 €JIOYHBIX UI'PYIIEK B MECHIl PACcX0/Ibl IPEJIPUATIA HA N3rOTOBJ/ICHNE
126 000 49 ‘3 54 000

OJTHOM UT'PYIIKU COCTABIAIOT HE MEHee pyOJieii, a 1eHa peaan3alun Kax 1o

n

UTPYIIKU IIPU 9TOM HE MPEBOCXOMUT 18 — Mn pyOuteit. Ortpeiesiure ekeMecsIHbII 00bEM TPOU3-

BOJICTBa, IIPU KOTOPOM €2KEMECAITHBIE Y6bITKI/I MOT'yT OBITH CHUYKCHDI J0 HaMMEHbIIET'O N3 BO3MOZKHBIX

B JIAaHHBIX YCJIOBHAX YPOBHsI. BapmaHT IOJIHOM OCTAHOBKHU IPOM3BOJICTBA MCKIIOUEH.
OTset: 12000

B-4 ®abpuka npousBogutr n < H00 MCKYCCTBEHHBIX €Jieil B MeCSI], U IPOU3BOJCTBO SIBJISETCS

HpI/I6I)IJ'[beIM. I/IBBGCTHO7 9TO IIPpU U3IO0TOBJIECHUU T NCKYCCTBEHHDBIX eJiell B MecdIl PacXo/bl Cl)a6pI/IKI/I

0500 40 500
+ 270 — |90 — ——| pyOJeii, a 1eHA
n n

Ha U3TOTOBJIEHUE OJHOW €JI1 COCTABJIAIOT HE MEHee

peanusanyuyu KaxkKJI0i el mpu 9TOM He TpeBocxoauT H40 — 1—0n pyOuteit. Onpeenure eKeMeCsIHBIII

00bEM TTPOU3BOJICTBA, TIPU KOTOPOM MOYKET ObITh IMOJIyueHA HaubOJIbINAs U3 BO3MOXKHBIX B JIAHHBIX
YCJIOBUAX MPUOBLID.

OTset: 300
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Bamaua 7 (10 6asioB)
B-1 Pemute ypaBHeHUE B IEIbIX YHUCIAX:

y? 4+ xy — 22% — 15y + 152 — 1 = 0.

B orBere ykaxkuTe cymMMmy BCeX HaliJIEHHBIX HATYPAJIbHBIX 3HAYECHUI ¥ .

OtserT: 10

Pentenne. 3anuiiem ypaBHeHHe KakK KBaJIpaTHOE OTHOCUTEIBHO 1:
y? + (x — 15)y — (22® — 152 + 1) = 0. Ero auckpumunant pasen D = 221 + 30z — 7z%. Ypasnenue
umeeT (JefCcTBUTEIbHBIE) PEIIeHHs TOJBKO ipu D > 0, 9T0 TP EJIbIX & PABHOCUIBLHO YCJIOBUIO T €
{=3,-2,...,7,8}. [lepebupas ykazaHHbIe 3HAUEHUS X, IOy IUM, ITO TOJIBKO [IPH & = 5 MOy JAI0TCS
HaTypaJbHble KOpHI y = 4 1 y = 6, cymMMa KOTOphIX paBHa 10, a mpy ApyruX 3HAYEHUSIX T 3HAUECHUIT
Y TOJTy9IaIOTCAd UPPAINOHATHHBIMH.

B-2 Pemute ypaBHeHUE B IE/IbIX YHC/IAX:
y* — 3y 4+ 222 +3y—3x—1=0.

B orBere ykaxkure cymMMy Bcex HailJIEHHBIX HATYPAJbHBIX 3HAYEHUIT 1.
OTBer: 6

B-3 Pemute ypaBHEeHUE B IEIBIX YHC/TIAX:
x? +xy —2y* — 6z +6y —1=0.

B oTBere ykaxkuTe cymMMy BceX HailJIEHHBIX HATYDPAJbHBIX 3HAYEHUIT X .

OTBer: 4

B-4 Pemute ypaBHEHHE B IE/IbIX YHCIAX:
v — 4oy +3y* +8r — 8y —1=0.

B orBere ykaxkure cymMMmy Bcex HailJIEHHBIX HATYPAJbHBIX 3HAYEHUIT .
OTrBert: 8
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Bamaua 8 (15 6asioB)
B-1 Pemure ypaBuenmue
cos? 8z sin 2z + 2cos? z = 1 4+ /2.

B orBere ykaxKkuTe cyMMy KOpHEii, puHa yiexKamux orpe3ky [0; 27|, npu HeoOX0MMOCTH OKDYIJIUB
ee JI0 JIBYX 3HAKOB IIOCJIE 3aITATOMN.

OTBer: % ~ 3.93

Pemenne. IlepexomnM K ypaBHEHHIO cOs? 82 sin 22 + cos 22 = v/2, a IOTOM, ¢ IOMOIIBIO BCIIO-
MOTaTeIbHOTO apryMeHTa, K ypaBHeHuo \/ 1 4 cos* 8z sin(2z + ¢) = V/2, KOTOpOe paBHOCIIIBHO TOMY,
qT0 cos* 8z n sin(2z + Z;‘r) OJTHOBPEMEHHO PABHAIOTCS €JIMHUIIE.

B-2 Pemure ypaBuenue
sin? 62 sin 2z + 2v/3 cos® © = 2 + /3.

B orBere ykaxkure cymMMy KOpHeil, npuHa jiexkamux orpe3ky [0; 27|, npu HeoOX0IMMOCTH OKPYTJINB

ee JI0 JIByX 3HAKOB I10CJIE 3alsITOI.
OTBer: %T ~ 3.67

B-3 Pemure ypasuenue
cos? 8rsin 2z — 2cos’ = V2 — 1.

B orBere ykaxKuTe cyMMy KOpHEii, puHa yiexKamux orpe3ky [0; 27|, npu HeoOX0MMOCTH OKPYIJIUB
ee JI0 OJHOI'0 3HAKa I0CJIe 3alldTOil.
OTBer: %’r ~ 5.5

B-4 Pemure ypaBuenue
sin? 62 sin 2 — 2v/3 cos®? z = 2 — V/3.

B orBere ykaxKuTe cyMMy KOpHEii, IpHHAJIEKAUX O0Tpe3Ky [0; 27|, mpu HEOOXOMMOCTH OKPYTJINB
ee JI0 JIByX 3HAKOB I10CJIE 3alsITOI.
OTBer: HT” ~ 5.76
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Bazaua 9 (15 6asioB)

B-1 Ilycrs & — wmauGosbiumii kKopenb Muorounena f(z) = x® — 3x? + 1. Haiitn ocrarok ot
nesienns nesoit yactn uncia £2°2! ma 17. lemas gacTh 4ncia a — 9To HaubOJIbIIee IeIoe 9UCIo, He
peBocxodllee Ynucia, d.

Otser: 10.

PeIJ_IeHI/Ie. Bamerum, uto f(—3/5) = —@—EH <0, f(=1/2) = = —3241>0, f(3/5) = 24—
41l = 3> 0, f(7/10) = & — 5 +1 = 220 <0, f(2) = 8—12+1 <0, f(3) = 27—274+1 > 0.
CrietoBaTeIbHO, KyOMYIeCKNit MHOTOU/IEH f MMeeT TPH BEIeCTBEHHBIX KOPHS T < To < T3, TPUIEM
—3/5b<x1 <—1/2,3/5 <29 <T7/10,2 < 23 <3 (r3 =2). lyis1 KaxKJI0r0 1EJIOI0 HEOTPHUIATETHHOTO
N OUpENeUM IUCIO a, = zf + 2§ + x§. OueBugno uToO a9 = 3, najee u3 TeopeMbl Buera ciejyer,
qTo a1 = 3, Ay = T3 + 13+ 2% = (11 + 1o+ 73)* — 2(2172 + 1173 —|—{E2£L‘3) =9—-0=29. Ecin paBencrsa
23 = 32? — 1 yMHOXKUTH COOTBETCTBEHHO Ha Tl mpu ¢ = 1,2, 3 U CJI0XKHUTH, TO MOJLYIUM:

n+3 4 :L,n+3 4 xn+3 3( n+2 4 :L,n+2 4 xg+2) o ($111 + l'g + l’g),
T.€¢. UMECT MECTO PEKYPPEHTHOEC COOTHOIICHUEC
an43 = 3an+2 — Qp

Ouesnano, uro [24] = a, — L.
Jlajee paccMOTPUM OCTATKH IIOCJIEI0BATEILHOCTH @, 1pu jgejaennn Ha 17. IlocmemoBarenbHOCTH
OCTATKOB MMeeT IMUKJI JUTUHBI 16:
Qo | @1 [ G2 | G3 | Q4 | G5 | Gg | G7 | Gg | Qg | G10 | 11 | Q12 | Q13 | @14 | G15 | Q16 | Q17 | Q18
3131971 11}{9 91656 2|1 146 |0] 3|39
Tak kax 2021 = 126-16+5, T0 asge1 (mod 17) = a5 (mod 17) = 11. [Tosromy [#2°?!] (mod 17) =
10.

B-2 Tlycts & — wauGosbinii kopenb Muorounena f(z) = x® — 3x? + 1. Haiitn ocratok ot
nesieHns nestoit actn uucia 22022 ma 17. lemas gacTh 4ncia a — 9To HaubOJIbIIee IeIoe 9Uco, He
IPEBOCXOAIINEe YUCTIA .

OTBer: 8.

B-3 Ilycts & — wmambosbmmii kopenb Muorownena f(z) = z® — 3z? + 1. Haiitn ocrarok ot
nesenus nestoit wactu uucaa £20% na 17. lenas wacth uucaa a — 3T0 HanGOJIbIIEE TIEJI0€ TUCIIO, He
IIPEBOCXOdINee INUCIa a.

OTser: 8.

B-4 Tlycrts & — wmauGosbmmii Kopenb muorounena f(z) = x® — 3x? + 1. Haiitn ocrarok ot
nesieHns nestoit actn uucia 2202 ma 17. lesmas gacTh 4ncia a — 9To HauboJIbIIee IeI0e 9UCao, He
IPEBOCXOAIEe YUCIA .

Orser: 15.

12025 pa 17. lenas gacTb YUCIa @ — ITO

B-5 Haiitu ocraTrok ot JeJICHNA HGJIOI/I JaCTH 4duCJa T
HanboJIbIIIee IeJjioe 9ucJjio, He IIPEBOCXO/IAIINeE Yrcjia a.

OTser: 4.
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Bazaua 1 (10 6amioB)

B-1 Ilocnenosarensrocts (a,) 3a/aHa peKypPEHTHO PABEHCTBAMU a1 = T, Ay, = Gp_1 + 20 — 1,
n = 2. Halinure asgor.

OTBeT: 4084447.
Pentenne. U3 yciaoBus ciemyer, 9To OTBET OIPeaeseH oH03HadHO. Kpome Toro, mociemoBareb-
HOCTD a,, = n’?+6 y1oBaeTBOpseT JaHHOMY paBeHcTBy. Cle0BaTeIbHO, ay = 2021246 = 4084447.

B-2 HOC.He,ZLOBaTe.HbHOCTb (an) 3alaHa PEKYPPEHTHO paBE€HCTBaMU a1 — 5, an = Ap—1 + 2n — 1,
n 2 2. Haﬁ,ZLHTe a2022-

OTrBer: 4088488.

B-3 Ilocnenosarensrocts (a,) 3a/aHa peKyppeHTHO paBeHCTBaMU a1 = 4, a, = ap_1 + 2n — 1,
n = 2. Haiinure asgor.

OrBer: 4084444.

B-4 Tlocnenosarensrocts (a,) 3ajaHa peKyppPEHTHO DABEHCTBAMU a1 = 8, d,, = A1 + 2n — 1,
n > 2. Haiiaure agggs.

OTrBer: 4088491.
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Bazaua 2 (10 6amioB)
B-1 Ilepsbie 2023 nHaTypabHBIX YUCET BBIIUCAHBI B PAJl B HEKOTOPOM mopsiake. Bouraucisgior 2021
CYMMY CTOSIINX IO TPEX UHces U3 9TOro psja. Kakoe MakcmMaibHOE KOJUIECTBO U3 9THX CyMM
MOZKET ObITh HEYEeTHBIM !

Otset: 2020.

Pemienmne. Eciau BbIucaTh 0JfHO YeTHOE YMCJIO, TOTOM 505 TpOeK B MOPSIKE HEUeT-UeT-9eT, a
noroM 507 HedeTHBIX Yuces1, To HedeTHbIX cyMmM Oyier 2020. Bee cymMmMbr HE MOTYT OBITH HEYETHBIMU,
MTOCKOJIBKY YHCIa B PSATY, HOMEpPa KOTOPBIX MMEIOT OJIMHAKOBBIE OCTATKW TIPH JIeJIeHUN Ha 3, TOTJIa
nMesin Obl OJIMHAKOBYIO Y€THOCTBb, & B IIEPBOIl TPOIKe JOJIKHO CTOATH JUOO OJTHO HEYETHOE HHCJIO
(Torpa YeTHBIX Yuces1 cpeu nepsbix 2023 HATYpaJIbHBIX Yuces He MeHbIie 1348), nbo Tpu HeYeTHBIX,
TOTJIa BCe YHCJIa HEYETHBIE.

B-2 Ilepsoie 2027 HaTypaabHBIX YHCET BBITUCAHBI B P/l B HEKOTOPOM Topsijike. Buraucistior 2025
CYMM CTOSIIMX TOJPSAJT TPEX YHUCeJI U3 3TOTO psja. Kakoe MakcMMabHOE KOJTUYIECTBO U3 ITUX CYMM
MOXKET OBITH HEIETHBIM !

OTBet: 2024.

B-3 Ilepsoie 2031 naTypaabHBIX 9HCE/ BBIITUCAHBI B P4/ B HEKOTOPOM mopsijike. Beraucisior 2029
CYMM CTOSIINX TOJPST TPEX YHcesl U3 9TOro psjia. Kakoe MakcuMabHOE KOJTUIECTBO U3 3TUX CyMM
MOZKET ObITh HEYEeTHBIM !

OTtBet: 2028.

B-4 Ilepsbie 2035 HaTypabHBIX 9HCEN BBIIIUCAHBI B PsiJl B HEKOTOPOM mopsijike. Beraucsior 2033
CYMMBI CTOSIINX TOJIPsAJT TPEX YUCET U3 3TOro psjga. Kakoe MakcuMabHOE KOJIUIECTBO U3 STHX CYMM
MOYKET ObITh HEUETHBIM !

OTset: 2032.
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Bazaua 3 (10 6asioB)
B-1 Haiigure cymmy Bcex IEeJIOYUCTIEHHBIX 3HAYEHUI @, IPU KaXKJOM U3 KOTOPBIX CUCTEMA

2?2+ a® = y?® + 2ax,
& — 10| + 2Jy + 5| = 2

HMeET XOTs ObI OJIHO PeIeHHe.

Orset: 100.

Pemenne. Ilonb3ysach rpadudeckuM METOJOM, HAXOIMM, UTO CHCTEMa MMEET PEIleHNe IPH @ €
[3; 7] U [13; 17]. Cymma 1estouncaeHHbIX 3HadUeHuii pasHa 3 +4 + ...+ 7+ 134+ 14 + ... 4+ 17 = 100.

B-2 Haiijiure cymmy Bcex IeJIOUUC/IEHHBIX 3HAYEHUH @, IPU KaXKJOM U3 KOTOPBIX CUCTEMA

22+ a?® = y? + 2ax,
2 — 9|+ |y — 4] =2

MMeET XOTsI ObI OJTHO DEIeHne.
Otser: 90. (Pemenus ects npu a € [3;7) U [11;15].)

B-3 HaﬁﬂHTe CYMMY BCE€X HEJIOYUCJIEHHBIX 3HA4YCHUNA a, IIpU KazK/IOM U3 KOTOPBIX CUCTEMa

22 + 2ay = y* + a2,
2z -9+ |y —4|=2

MMeeT XOTst ObI OJ[HO DelleHHe.
Ortsert: 40. (Pemenus ects npn a € [—7; —3] U [11; 15].)

B-4 Haiijiure cymMy Bcex IEJI0YUCTICHHBIX 3HAYCHUN @, IPU KaXKJOM U3 KOTOPBIX CUCTEMA

2%+ 2ay = y* + a?,
2 +4|+ |y -7 =2

UMeeT XOTs Obl OJHO pelleHHe.
Orser: 70. (Pemenus ects npu a € [1;5] U [9;13].)
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Bamaua 4 (10 6ami0B)

B-1 B marasune npojatorcs cunue pydku 1o 14 py6Jieii, kpacubie — 110 15 pyOJieit u 3ej1éHbie —
1o 16 py0Jeii. Bacs Kynuia HeCKOJIBKO PYYeK BeeX TPEX IIBETOB, MOTPATUB Ha HUX POBHO 170 pyoJiei.
Kakoe nHammenbiriee 9nc/io KPaCHBIX Py4YeK OH MOI' KYIIUTh !

OtBer: 2.

Pentenne. Ilycrs k£ — umcio cunux pydek, | — KPaCHBIX, M — 3€JEHBIX. 10rJa U3 yCJIOBUS
nojydaeM ypasaenue 14k + 150 + 16m = 170, rue k,I[,m > 0. PaccmarpuBasi oCTaTOK OT JI€JI€HUS
9TOro 4nciia Ha 15, moyrydaem paBeHCTBO m = k + 5 4 15s, tyie s € Z. IlojcraBum 3T0 BhIpazkeHue B
HCXO/IHOE ypaBHEeHMe U MoJeuM obe ero gactu Ha 15, momyaum 2k+1+16s = 6. [lockonbky 2k+1 > 3,
105 < 0. Ecom s < =2, 10 2k+1>6+32=38u 170 =14k+ 151+ 16m > 14k+71 > 7-38 > 170 —
nporuBopedne. Cienoarenbo, s = 0w s = —1. [Ipu s = 0 ¢ yaérom ycmosuii k, [ > 0 mosydaem
nBa pemennd k = 1, l =4 u k =2wul = 2, upu 3rom m = k + 5 paBHo 6 U 7 COOTBETCTBEHHO.
PaccmoTpumM cmywait s = —1. [lockosbky m = k+5—15 = k—10 > 0, . e. 2k > 20, monygaem k = 10
ul = 2, go upu 3toMm m = (), MO3TOMY JIAHHBINA CIydail HeBO3MOXKeH. TakuMm oOpa3zoM, BO3MOKHBI
juimb 2 caydas: k= 1,1 =4, m =6 wm k = 2,] = 2, m = 7. Haumenbiiee Bo3aMOKHOE 3HaUYeHUE [
paBHO 2.

B-2 B marazune npogaiorcst cunne pyuku 1o 14 pyb6uieit, kpacubie — 110 15 py0OJeit u 3esiénbie —
o 16 py0Oaseit. Bacs Ky HeCKOJIBKO PYyYeK BceX TPEX IIBETOB, MOTPATUB Ha HUX POoBHO 170 pyoJieii.
Kakoe nHaubosbItiee 1ncio KPaCHBIX PyUeK OH MOT KYIHATH?!

OrtBer: 4.

B-3 B marasune npojatorcsa cunue pydku 1o 14 py6Jieii, kpacubie — 110 15 pyOJieit u 3ej1éHbie —
1o 16 py0aeii. Bacs Kynuia HeCKOJIBKO PYYeK BeeX TPEX IIBETOB, MOTPATUB Ha HUX POBHO 170 pyoJieii.
Kakoe nammenbiriee 9nucjio 3eJIEHbIX Py9deK OH MOT KYIHUTh?

OTBer: 6.

B-4 B marasune npojatorces cunue pydku 1o 14 py6Jieii, kpacHbie — 110 15 pyOJieit u 3ej1éHble —
1o 16 py0ueit. Bacs Kymuia HeCKOJIBKO PydeK BeexX TPEX IBETOB, MOTPATUB Ha HUX poBHO 170 pybJreii.
Kakoe naubosibItiee 1ucjio 3e/I6HbIX PYyUeK OH MOT KYITHUTh?!

OtBer: 7.
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Baga4da 5 (10 6as110B)

B-1 B napamtenorpamme ABCD toukun E u F' — cepemunbt cropor AD u C'D cooTBeTCTBEHHO.
[Iycte G u H — Touku mepecedenns: orpeskoB BE u BF coorBercTBeHHO ¢ guaronaabio AC ma-
pasutesiorpamma. Haitmure miommaib derbipéxyronbianka GH FE, ecian mioma/ip mapasiieorpaMmmMa
ABCD pasna 24.

Otser: 5.

Pemenne. 3amerum, uro Sqrre = Sppr—SaBH, SEBF = SABCD—S4EB—SEDF—SBFC, SAEB =
iS aBcp (Tak Kak B Tpeyroabauke AFEB cropona AE B 2 pa3a MeHbIIe CTOPOHBI TTapaJIeIorpaMMa
AD, a B dopMmye i IO TPEYTOJbHUKA €CTh €Ié MHOKUTEb %) Anajormano, Sppo =
%SABCD, SEpr = iSADC = %SABCD (rak kak Tpeyroabiuku EDF u ADC 110106HBI 1 MX IJIOIIA/IH]
OTHOCSATCSA KakK KBaJpaT KoadduipenTa moaodus, a miomalb Tpeyrogbauka ADC' paBHa I0JIOBUHE
wromau napaJsutesorpamma). CregoBarenbao, Sppr = Sapcp — iSABCD - ZiSABCD - %SABCD =
$Sascp = 9.

Tpeyronsuuku AEG u BGC 110/106HbBI, TO9TOMY % = %, T.e. 2AG = GH + HC'. Ananorudso,

u3 noj100us TpeyroabankoB FFHC u AH B nonyuaem, ato 2HC = AG+ G H. Beraurast oJiHO U3 3THX
paBeHcTB u3 aApyroro, noaydaem AG = GH = HC'. 3unauur, Sgpy = %SABC = %SABCD =4.

Takum oOpazom, MCKoMast TIOMAIb paBHA Sgypep = 9 — 4 = 5.

B-2 B napautenorpavme ABCD touku E u F' — cepeaunbt cropon AD u C'D cooTBETCTBEHHO.
[Iycte G u H — Touku nepecedennsi orpe3koB BE u BF' coorBercTBeHHO ¢ jguaronasbio AC ma-
pasenorpaMma. Haiimure mromaas dersipéxyroiabanka GHF E, ecian mI0maab mapasiieiorpaMmMa
ABCD pasna 48.

Ortsert: 10.

B-3 B napatenorpavve ABCD touku E u F' — cepeaunbt cropon AD u C'D coOoTBETCTBEHHO.
[Iycte G u H — Touku nepecedenus: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronajbio AC' ma-
pasenorpaMma. Haitmure mirommaas dersipéxyroiabanka GHF E, ecan momalb HapasiieiorpaMmMa
ABCD pasna 12.

OTtBet: 2.5.

B-4 B napamenorpavve ABCD touku E u F' — cepeqaunbt ctopon AD u C'D coOTBETCTBEHHO.
[Iycte G u H — Touku nepecedenns: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronasibio AC' ma-
pasmenorpaMma. Haitmure mromaas derbipéxyronabanka GHF E,| ecian m0malb TapasiieiorpaMma
ABCD pasna 36.

OtBeT: 7.5.
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Bazaua 6 (15 6asioB)
B-1 Pemute cucremy ypaBHeHUi

3y% + Sry — 222 — 17Ty — 62 + 20 = 0,
10y? — 2xy + 5x? — 38y — 62 + 41 = 0.

B orBere ykazkuTe MUHIMAJIbHOE 3HAYEHNUE ¥, SIBJISAIONIEECS PENIEHNEeM CUCTEMBI, IPU HeOOXOUMOCTH
OKPYIVINB €ro JIO JBYX 3HAKOB IIOCJIE 3alISTOIl.

OrTser: 2

Pemenne. Paccmorpum Bropoe ypaBHEHHE CHCTEMbI KaK KBaJIPATHOE OTHOCUTEIIBHO Y
10y* — 2(z + 19)y + (5a? — 6z + 41) = 0. Ero [ucKpuMuHAHT paBem

D = 4((z + 19)* — 10(52” — 6z + 41)) = —4-49(z — 1)* < 0.

[TosTomy BTOpOE ypaBHeHHEe mMeeT perieHus Toabko npu D = 0, otkyga x = 1. Ilogcrasigsa sto
3HaUYEHNEe BO BTOPOE yPaBHEHWEe CHCTeMBbI, HaxomuM y = 2. HerpyaHo ybeauThbes, 4TO mapa duces
(1;2) ymoBiieTBOpsieT TaKKe [MepBOMY YPABHEHUIO CHCTEMBI.

B-2 Pemmre cucremy ypaBHeHnuii

3y? + 5xy — 222 — 17Ty — 52 +3 =0,
10y? — 2xy + 52% — 20y + 2z + 10 = 0.

B orBere ykaxkure MUHIMAJILHOE 3HAUEHUE ¥, SIBJISIOIIEECs] PEIIEHNEM CHCTEMBI, IIPU HEOOXOIIMMOCTH
OKPYTIJIMB €r0 J0 JBYX 3HAKOB ITOCJIE 3aIlsITOI.
OTBer: 1

B-3 Pemute cucremy ypaBHeHuit

3y? + Sxy — 222 — 35y — 21 + 98 = 0,
10y? — 22y + 5a% — 98y + 245 = 0.

B orBere ykakure MUHUMAaJIbHOE 3HAYEHNE ¥, SIBJISIONIEECS] PEIIIEHNEM CUCTEMBI, IIPU HEOOXOIMMOCTH
OKPYIJIUB €r0 JI0 ABYX 3HAKOB IIOCJIe 3aIIATOM’.
OTBer: 5

B-4 Pemmure cucremy ypaBHeHUi

3y? + by — 22% — 34y — 122 4+ 80 = 0,
10y? — 22y + bz — 76y — 122 + 164 = 0.

B orBere yKakure MUHUMAJIbHOE 3HAYEHHE ¥, IBJIAIONIEECS PEIIEHIEeM CUCTEMbI, IIPH HeOOXOMMOCTH
OKPYIVIUB €I'0 JIO JABYX 3HAKOB IIOCJIEe 3aIIATOM.
OTser: 4
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Bamaua 7 (15 6asioB)
B-1 Pemute ypaBHeHUE B IEIbIX YUC/IAX:

y? 4+ xy — 22% — 15y + 152 — 1 = 0.

B orBere ykaxkuTe cymMMmy BCeX HaliJIEHHBIX HATYPAJIbHBIX 3HAYECHUI ¥ .

OtserT: 10

Pentenne. 3arnmiiem ypaBHEeHHE KaK KBaJIPATHOE OTHOCUTEIHHO ¥:
y? + (x — 15)y — (22® — 152 + 1) = 0. Ero auckpumunant pasen D = 221 + 30z — 7z%. Ypasnenue
umeeT (JefCcTBUTEIbHBIE) PEIIeHHs TOJBKO ipu D > 0, 9T0 TP EJIbIX & PABHOCUIBLHO YCJIOBUIO T €
{=3,-2,...,7,8}. [lepebupas ykazaHHbIe 3HAUEHUS X, IOy IUM, ITO TOJIBKO [IPH & = 5 MOy JAI0TCS
HaTypaJbHble KOpHI y = 4 1 y = 6, cymMMa KOTOphIX paBHa 10, a mpy ApyruX 3HAYEHUSIX T 3HAUECHUIT
Y TOJTy9IaIOTCAd UPPAINOHATHHBIMH.

B-2 Pemute ypaBHeHUE B IE/IbIX YHC/IAX:
y* — 3y 4+ 222 +3y—3x—1=0.

B orBere ykaxkure cymMMy Bcex HailJIEHHBIX HATYPAJbHBIX 3HAYEHUIT 1.
OTBer: 6

B-3 Pemute ypaBHEeHUE B IEIBIX YHC/TIAX:
x? +xy —2y* — 6z +6y —1=0.

B oTBere ykaxkuTe cymMMy BceX HailJIEHHBIX HATYDPAJbHBIX 3HAYEHUIT X .

OTBer: 4

B-4 Pemute ypaBHEHHE B IE/IbIX YHCIAX:
v — 4oy +3y* +8r — 8y —1=0.

B orBere ykaxkure cymMMmy Bcex HailJIEHHBIX HATYPAJbHBIX 3HAYEHUIT .
OTrBert: 8
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Bazaua 8 (20 6asI0B)
B-1 B nmepasuobeperrom Tpeyronbanke ABC onuH U3 yrjioB paBeH Pa3HOCTH JIBYX JPYTHUX U OJINH
U3 YIVIOB B JiBa pasa 60sbIie apyroro. Buccekrpucet yriioB A, B u C' mepecekaioT OIMUCaAHHYIO0 BOKPYT
TpeyTOJIbHUKA OKPYKHOCTH B Toukax Ay, By u C coorBercTBenno. Haiimure mioniaib TpeyroabHuKa,
A1 B Cy, ecm momiaas tpeyroibanka ABC pasaa 8. IIpu HEOOXOIMMOCTH OKPYIJINTE OTBET JIO
COTBIX.

Ortget: 10.93

Pemenne. O6o3naumM yriibl TPEYTOJIBHUKA v, § U 7y, mpudem « = [ = . Torma a = S + 7,
nosToMy 200 = o+ f+y =T, T.e. a = 7. Bo3MOXKHBI JiBa cirydas.

1) Ecmm a = 23, 0 8 = 7 = 7, T. €. TPeyroabHUK PaBHOOEPEHHLII, 9TO IIPOTHBOPEYUT YCIIOBUIO.

2) Iyerp B =2, Torma B = %, v = §.

[Iycts S — mnomams Tpeyroapauka ABC, S — mmomaas Tpeyronbanka A, B1Ch, R — paanyc
OKPYKHOCTH, ONMUCAHHON 0K0J10 TpeyroibaukoB ABC' u Ay B1C. Tak kak tpeyrosbauk ABC' mpsamo-
yroabublii, 0 BC =2Ru S = ‘/7§R2, a yrisl Tpeyrosibanka A B1Cy (10 TeopeMe 0 BIMCAHHOM yTJI€)
papubi o = 7, ' = 3,79 = % Suaunt, S = %BlAl ~5BlCl-sin % . 13 Teopembl cuHYCOB, IPUMEHEHHOM

™

K Tpeyronbuuky Ay BiCh, nomydaem BiA; = 2Rsin 55, B1C) = 2R sin §. Cienopare/bHo,

5 45 3+1 1 3 3+1
Sl:2R25in—ﬂsinisini:—-\/_—+-—-£:S\/_—+:4\/§—|—4%10.93.

1274773 3 202 V2 2 2

B-2 B nepasnobemapennom tpeyroibauke ABC ogumH U3 yIJIOB paBeH Pa3sHOCTU JIBYX JIPYIUX U
OJINH U3 YIJIOB B JiBa pasa OoJiblne apyroro. buccexkrpucel yrios A, B u C' nepecekaior OIMMCaHHYTO
BOKPYT TPEyroJbHUKa OKPY2KHOCTH B TouKax A;, By u C] coorBercrBenno. Haiiaure miomaap Tpe-
yronbauka A; B1CY, eciu mwnomaab Tpeyronbanka ABC papHa 14. Ilpn HeobxoamMocT OKpyrInTe
OTBET JIO0 COTHIX.

Orser: 19.12

B-3 B mepasnobemapenrom tpeyroibauke ABC oqumH U3 yIJIOB paBeH Pa3HOCTU JIBYX JIPYTUX U
OJINH U3 YIVIOB B JiBa pasa OoJibine apyroro. buccexkTpucol yriioB A, B u C' nepecekaioT ONMMCaHHYTO
BOKPYT TPeyroJibHUKa OKpYyKHOCTH B Toukax A, By u C] coorBercrBenHo. Haiiaure momaasb Tpe-
yroabanka A B,C1, ecin mwiomaas Tpeyroibiauka ABC pasna 10. IIpu HE0OX0MMMOCTH OKPYTJIATE

OTBET JIO0 COTBIX.
OTsert: 13.66

B-4 B nepasuobemapennom tpeyroibuuke ABC oguH U3 yrjioB paBeH Pa3HOCTU JIBYX JIPYTUX U
O/INH U3 YIJIOB B JiBa pasa OoJibine apyroro. buccektpucol yriioB A, B u (' nepecekaiT ONMMCaHHYTO



BOKPYT TPeyroJibHUKa OKPYKHOCTh B Toukax A, By u () coorBercrBenHo. Haiiure moma b Tpe-
yrombanka ABC, eciu mromaas Tpeyronbanka A BiC pasaa 7. Ilpn HeoOXoamMocTn OKpyTJIATe
OTBET JI0 COTBIX.

Orser: 5.12

B-5 B nepasnobemapennom tpeyroibauke ABC ogumH U3 yrjIOB paBeH Pa3sHOCTH JIBYX JIPYIUX U
OJINH U3 YIJIOB B JiBa pasa OoJbiie Apyroro. buccexkrpucel yrios A, B u C' nepecekaioT ONMCaHHYTO
BOKDYT TPEyroJiIbHUKa OKPYKHOCTH B Toukax A, By u C) coorBercrBenHo. Haiiure momaib Tpe-
yroabanka ABC, eciu mioma s Tpeyroiabauka A} BiCh pasua 9. [Ipu HeoOXoamMocTn OKpyT/InTe
OTBET JI0 COTBIX.

OrBer: 6.59

B-6 B nepasnobemapennom tpeyroibauke ABC oqumH U3 yIJIOB paBeH Pa3HOCTU JIBYX JIPYTUX U
OJIMH W3 YIJIOB B JiBa pasa Oosibine jpyroro. Buccekrpuco yriioB A, B u C' 1iepecekaroT OMMCAHHYIO
BOKPYT TPEyroJibHUKa OKPYKHOCTH B Toukax Ay, By u () coorBercrBerno. Haiiure mromaib Tpe-
yroisauka ABC| eciu mwioma b Tpeyroabanka A B1C pasaa 13. IIpu HE0OXOMMMOCTH OKPYTIUTE
OTBET JI0 COTBIX.

OrtBet: 9.52




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bazaua 1 (10 6amioB)

B-1

B MHOrOKBapTHPHOM JIOMe HECKOJIBKO TIOIHEe3/I0B, B KasKJIOM — OJIMHAKOBOE IHCJIO Tazkeil (60J1b-
mie ojiHoro). Ha Beex srazkax Beex MOJIbe3/I0B OJMHAKOBOE YHCII0 KBapTup (6osibiie o/Hoit). 3BectHo,
4TO B KarKJIOM Hoabesze He 6osbiire 50 kpaprup. CKOILKO HOIBE3I0B B 9TOM JIOME, €CJIU BCErO B HEM
385 xkBapTup?

Orser: 11.

Pemtenne. Ilockosbky 385 =5-7-11, ynciaa 5, 7 u 11 — 970 4ucao KBapTUP Ha dTaxKe, YUCIIO
STaykeil 1 IucsI0 mobesnos (B HekoTopoM nopsiiike). Ho 5-11 =55 > 50 u 7-11 = 77 > 50, nosromy
11 He MOXKeT ObITH HU YMCIOM dTazKeil B MOIbe3/Ie, HU YUCIOM KBAPTUD Ha 3Tayke. SHAYUT, B JIOME
11 nogwbe3nos.

B-2

B MHOTOKBApTUPHOM JIOME HECKOJIBKO TIO/IbE3JI0B, B KazKJIOM — OJIMHAKOBOE IHCJI0 3TaxKell (6071b-
mre oziHOrO0). Ha Beex sTazkax Beex MOIbe3 0B OJMHAKOBOE IHCII0 KBapTup (6osbiie ofHoit). 3BectHo,
YTO B KaxKJI0M 1oabesae He 6osbiie 60 kpapTup. CKOIBLKO HOABE3I0B B 3TOM JIOME, €CJIM BCEIO B HEM
455 kBapTup?

OrBerT: 13.

B-3 B MHOrOKBapTHpHOM J0ME HECKOJILKO MOIBE3I0B, B KayKJIOM — OIUHAKOBOE UHCJIO dTarKei
(6outbine ojiHoro). Ha Beex srakax BeeX IMOIbE3J0B OJMHAKOBOE YUCIO KBapTUp (GOJIbINe OJHOIM).
M3BectHO, 9T0 B KazKI0M mnoabese He 6osbiine 30 kpaprup. CKOJIBKO MOABLE3I0B B 9TOM JIOME, €CJIH
Bcero B HEM 231 KBapTupa?’

Ortser: 11.

B-4 B MHOroKBapTHpPHOM JIOME HECKOJIBKO IO/IbE3/I0B, B KaxKJI0M — OJNHAKOBOE YMCJIO dTarKei
(6ostbimie omHOro). Ha Beex sTakax BecexX MObBE3OB OJMHAKOBOE YHCIO KBapTup (60JbINe OIHOIN).
N3zBecTHO, 9TO B KayKJI0M MOIbe3/e He Oosbine 35 KapTup. CKOJBKO MOIBE3I0B B 9TOM JOME, eCJIn
Bcero B HEM 273 KBapTUpHI?

OtBerT: 13.




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bazaua 2 (10 6amioB)

B-1

[Tepsobie 2021 HATYpaJ bHBIX YHCE] BBITUCAHBI B PsAJ B HEKOTOPOM mopsjke. Boraucisior 2019
CYMM CTOSIIIUX TOJPST TPEX YHCeJ U3 9TOro psjia. Kakoe MakcuMaJbHOE KOJTUIECTBO U3 STUX CyMM
MOXKET OBITH HEYeTHBIM?

Ortset: 2018.

Pentenne. Eciu Bemucats 505 Tpoek B MOpsjike HedeT-deT-4eT, a moToM H06 HeYeTHBIX Juce,
TO HedeTHBIX cyMM Oymer 2018. Bee cymMMBI He MOTYT OBITH HEYETHBIMU, IMOCKOIBKY YUUCTIA B PSIY,
HOMepa KOTOPBIX MMEIOT OJMHAKOBBbIE OCTATKHU IPHU JIeJIEHUU Ha 3, TOI/a UMeJn Obl OJMHAKOBYIO
YETHOCTD, & B IEPBOIl TPOIKe JOJKHO CTOSATH JIHOO OJHO HEYETHOE YHCJIO (TOTJa YETHBIX YUCE
cpeiu nepBbix 2021 HaTYpasbHBIX Ynces He MeHbile 1346) jmbo Tpu HEYETHBIX, TOTJA BCE UHUCIIA
HEYETHBIE.

B-2 Ilepsoie 2025 HaTypaabHBIX YHCEN BBITUCAHBI B P4/ B HEKOTOPOM mopsijike. Beraucisgior 2023
CYMMBI CTOSIIUX TIOJIPsiJT TPEX YUCETT U3 9TOro psjia. Kakoe MakcuMaIbHOE KOJTUIECTBO U3 3TUX CYMM
MOKeT OBITh HEYETHBIM !

OtBet: 2022.

B-3 Ilepsoie 2029 HaTypasbHBIX 9HCEN BBIIIUCAHBI B Ps/T B HEKOTOPOM Topsijike. Beraucsior 2027
CYMM CTOSIIINX TOJAPSJI TPEX UHCe] U3 9TOro psaja. Kakoe MaKCUMAIbLHOE KOJIUIECTBO U3 ITUX CyMM
MOKET ObITh HEUETHBIM?

OtBerT: 2026

B-4 Ilepsoie 2033 HaTypaabHBIX YKCJIa BBIIUCAHBI B P51/l B HEKOTOPOM Topsike. Buraucisior 2031
CYMMY CTOSIIUX TOJIPSAJT TPEX YHUCEJ U3 ITOTO psjia. Kakoe MakcnMabHOe KOJIUIECTBO U3 ITUX CYMM
MOKET ObITh HEIETHBIM !

OTBeT: 2030




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bazaua 3 (10 6asioB)

B-1 /lopora u3 nmynkta A B nyakT B jymHo#t 11,5 KM cocTonT m3 TPEX yIaCTKOB: B TOPY, 10
paBHuHe U 1o, ropy. Ilemexon WIeT B ropy co CKOPOCTbIO 3 KM/, [0 PaBHUHE — CO CKOPOCTBHIO 4
KM/d, [OJI TOPY — €O CKOpocThio 5 KM/4. W3BecrHo, uTo Ha jopory u3 A B B o morparui 2 4
54 muH, a Ha obOpaTHbI MyTh — 3 4 6 Mun. KakoBa jymHa (B KM) yYacTKa IyTH, IPOXOJAIIErO 1Mo
paBHUHE?

OrtBert: 4

Pemtenwne. Ilyctb © — anuna myTu B ropy, ¥y — 110 paBHUHE, z — 110j ropy. Torma x+y+2 = 11,5,
x/34+y/d+z/5 =209, x/5+y/4+ z/3 = 3,1. CkuajpiBas 1M0CIEHAE JBa YDPABHEHHsI, HAXOIUM
%(x+z) +y/2 = 6. CiietoBaTesibHO, ¢ YIETOM IEPBOTO YPABHEHHUSI ITOJIYIaeM (18—5 — %)y =115 % —0,
OTKYJla Yy = 4 KM.

B-2 Jlopora u3 nynkta A B nyHKT B jummnoit 12,5 KM cocTouT m3 TPEX yIACTKOB: B TOPY, 10
paBHUHE U 110j] Topy. llemexon uJaér B ropy co CKOPOCTHIO 3 KM/U, 110 paBHUHE — CO CKOPOCTHIO 4
KM/ d, TI0J] TOPY — €O CKOPOCTBIO 5 KM/ 4. I3BecTHO, uTo Ha gopory u3 A B B oH morpatui 3 4 6 MuH,
a Ha oOpaTHbIil yTh — 3 9 24 muH. Kakosa jymHa (B KM) y4acTKa IIyTH, TPOXOJSAIIEro M0 PaBHUHE?

OrtBer: 5

B-3 lopora u3 nmynkta A B nyHkT B jumHoit 10,5 KM cocTOUT mM3 TPEX yIaCTKOB: B TOPY, IO
paBHUHE U 107, ropy. Ilemexon WigT B ropy co CKOPOCTbIO 3 KM/, [0 PABHUHE — CO CKOPOCTBHIO 4
KM/d, TOJi TOPY — CO CKOPOCTBIO 5 KM /4. M3BectHo, urto Ha jopory u3 A B B on norparmt 2 4 36
MUH, & Ha obparHblil myTh — 2 4 54 muH. KakoBa mimHa (B KM) ydacTKa IyTH, IPOXOIAIIETO 110
paBHIHE?

OrtBer: 3

B-4 /lopora 3 nmynkta A B nyHKT B jumHO#t 13,5 KM cocTonT m3 TPEX yIACTKOB: B TOPY, IO
paBHuHe U 1o, ropy. Ilemexom uaéT B ropy co CKOPOCTbIO 3 KM/, [0 PaBHUHE — CO CKOPOCTHIO 4
KM /4, 10JI TOPYy — €O CKOpocThbio 5 KM/ 4. V3BectHO, uro Ha jmopory uz A B B on norparui 3 4 24
MUH, a Ha obparHblii myTh — 3 1 36 mun. KakoBa jjmHa (B KM) y9acTKa IIyTH, MPOXOJSIIETO IO
paBHHIHE?

OtBer: 6




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bamaua 4 (15 6as10B)

B-1 B marasune npojatorcs cunue pydku 1o 14 py6Jieii, kpacubie — 110 15 pyOJieit u 3ej1éHbie —
1o 16 py0Jeii. Bacs Kynuia HeCKOJIBKO PYYeK BeeX TPEX IIBETOB, MOTPATUB Ha HUX POBHO 170 pyoJiei.
Kakoe nHammenbiriee 9nc/io KPaCHBIX Py4YeK OH MOI' KYIIUTh !

OtBer: 2.

Pentenne. Ilycrs k£ — umcio cunux pydek, | — KPaCHBIX, M — 3€JEHBIX. 10rJa U3 yCJIOBUS
nojydaeM ypasaenue 14k + 150 + 16m = 170, rue k,I[,m > 0. PaccmarpuBasi oCTaTOK OT JI€JI€HUS
9TOro 4nciia Ha 15, moyrydaem paBeHCTBO m = k + 5 4 15s, tyie s € Z. IlojcraBum 3T0 BhIpazkeHue B
HCXO/IHOE ypaBHEeHMe U MoJeuM obe ero gactu Ha 15, momyaum 2k+1+16s = 6. [lockonbky 2k+1 > 3,
105 < 0. Ecom s < =2, 10 2k+1>6+32=38u 170 =14k+ 151+ 16m > 14k+71 > 7-38 > 170 —
nporuBopedne. Cienoarenbo, s = 0w s = —1. [Ipu s = 0 ¢ yaérom ycmosuii k, [ > 0 mosydaem
nBa pemennd k = 1, l =4 u k =2wul = 2, upu 3rom m = k + 5 paBHo 6 U 7 COOTBETCTBEHHO.
PaccmoTpumM cmywait s = —1. [lockosbky m = k+5—15 = k—10 > 0, . e. 2k > 20, monygaem k = 10
ul = 2, go upu 3toMm m = (), MO3TOMY JIAHHBINA CIydail HeBO3MOXKeH. TakuMm oOpa3zoM, BO3MOKHBI
juimb 2 caydas: k= 1,1 =4, m =6 wm k = 2,] = 2, m = 7. Haumenbiiee Bo3aMOKHOE 3HaUYeHUE [
paBHO 2.

B-2 B marazune npogaiorcst cunne pyuku 1o 14 pyb6uieit, kpacubie — 110 15 py0OJeit u 3esiénbie —
o 16 py0Oaseit. Bacs Ky HeCKOJIBKO PYyYeK BceX TPEX IIBETOB, MOTPATUB Ha HUX POoBHO 170 pyoJieii.
Kakoe nHaubosbItiee 1ncio KPaCHBIX PyUeK OH MOT KYIHATH?!

OrtBer: 4.

B-3 B marasune npojatorcsa cunue pydku 1o 14 py6Jieii, kpacubie — 110 15 pyOJieit u 3ej1éHbie —
1o 16 py0aeii. Bacs Kynuia HeCKOJIBKO PYYeK BeeX TPEX IIBETOB, MOTPATUB Ha HUX POBHO 170 pyoJieii.
Kakoe nammenbiriee 9nucjio 3eJIEHbIX Py9deK OH MOT KYIHUTh?

OTBer: 6.

B-4 B marasune npojatorces cunue pydku 1o 14 py6Jieii, kpacHbie — 110 15 pyOJieit u 3ej1éHble —
1o 16 py0ueit. Bacs Kymuia HeCKOJIBKO PydeK BeexX TPEX IBETOB, MOTPATUB Ha HUX poBHO 170 pybJreii.
Kakoe naubosibItiee 1ucjio 3e/I6HbIX PYyUeK OH MOT KYITHUTh?!

OtBer: 7.




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bamagda 5 (15 6as110B)
B-1 Ha pucynke n3006pazeHo 7 IPsIMBIX, CPeJil KOTOPBIX TPH NapaJuIeJbHBIX U ellé J[Be HapaJl-
nenbHBbIX. Hukakme Tpu npsiMble He IepeceKkaloTcs B OfHON Touke. CKOJIBKO CYIECTBYET TPEyroJib-
HUKOB, BCE CTOPOHBI KayKJIOIO M3 KOTOPBIX JIEZKAT HA 9TUX MPIMbIX !

/
[/
/N

OrtBet: 17

Pentenune. Tpu cTOpoHBI Tpeyro/bHUKA JIOJZKHBI JIEYKATh HA TPEX MOMAPHO Helapaslie/IbHbIX
IpAMBIX. Fcm BRIOMpaTh OHY TPAMYIO M3 TPEX HMapasjlelbHbIX, elé OJHY U3 JIBYX JAPYTHUX HapaJ-
JIEJIbHBIX U OJIHY U3 JIBYX OCTABIIMXCS, TOJYyInuTCd 3 -2 -2 = 12 TpeyroJbHIKOB. Ecu BeIOpaTh oHy
NPSAMYIO U3 TPEX MapaJUIeIbHbIX U JIBe JpyTrue, He BXOJIAINE B [Tapy HapaJliebHbIX, IOJIYIUTCs eIe
3-1-1 = 3 rpeyronbauka. Hakonerr, eciim BbIOpATh OJIHY TMPAMYIO U3 JIBYX MapaJslIeIbHBIX U JBE
JIpyrue, He BXOJIAINNME B apy NapaJulebHbIX, mojaydurcs emé 2 - 1 -1 = 2 Tpeyrosbuuka. toro
12+ 3 + 2 = 17 TpeyroIbHUKOB.

B-2 Ha pucynke n300pazkeHo 7 MpsMbIX, CPe/I KOTOPBIX TPU MMapaJlIe/IbHBIX U eIl JBe HapaJi-
nenbHbIX. Hukakme Tpu mpsiMble He mepeceKaroTcst B 0/iHOH Touke. CKOJIBKO CYIIECTBYET TPEYTroJib-
HUKOB, BCE CTOPOHBI KaXKJ0T0 U3 KOTOPBIX JIEXKAT Ha ITUX MPSIMbIX !

VA N

Orser: 17



B-3 Ha pucynke m300paxkeHo 7 HUpAMBIX, CpeJId KOTOPBIX TPU Napbl HapaJsuienbHbix. Hukakue
TPHU IPsIMbIe HE IepeceKaroTcss B 0HOM Touke. CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB, BCE CTOPOHBI
KazKJ0r0 M3 KOTOPBIX JIEsKAT HA ITUX HPIMbBIX !

N\
g N\

OtBert: 20

Pemenue. Tpu cTOpOHBI TPEeyroJibHUKA JIOJKHBI JIEKATh Ha TPEX TONAPHO HelapaJlIebHbIX
npaMbIX. Ecm BRIONpaTh 1Mo 0/IHO# IPSMOi 3 KarXKJI0! Maphbl NapaslIebHbIX, MOJIyduTcd 2-2-2 = 8
TpeyroJibHUKOB. Ecin BoIOpaTh JiBe IpsiMble U3 JIBYX Iap MMapaJuIe/IbHbIX U TPEThIO, HE BXOJIAIIYIO B
napbl HapaJule/IbHbIX, TOJTyIuTCs emmé 3 -2 -2 = 12 TpeyroJbHUKOB (MHOKHUTE b 3 BOSHUKAET OTTOrO,
9TO €CTh TPH CIIOCOHA ONPEIENINTh, KaKyTo [apy MapaJiieJbHbIX IPSMBIX MbI He 3aeficTByeM). MlToro
12 + 8 = 20 TpeyronbHUKOB.

B-4 Ha pucynke m300paxkeHo 7 HpAMBIX, CpPeJId KOTOPBIX TPU Napbl HapaJsuienbHbix. Hukakue
TPHU IPsIMbIe HE IepeceKaroTcss B 0HOM Touke. CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB, BCE CTOPOHBI
KaxKJI0r0 M3 KOTOPBIX JIEsKAT HA STUX HPIMbBIX !

o<

Orser: 20




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMHI/Ia.,Z[a MMIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTuke

Or6opousnstii sran 2021/22 yuebHoro roja jijist 7-8 KjiaccoB

Bama4da 6 (20 6as110B)

B-1 Ilos kBajpaTHOro 3a/ia BBIK/IAILIBAIOT KBaPATHBIMU IJIMTKAMHU OJMHAKOBOIO pasmepa Oe-
JIOTO U CEPOro IBETa TAKUM 00pa30M, KakK MMOKA3aHO Ha PUCYHKE: yIJIOoBas IINTKA cepas, 3aTeM TPHU
6esible, 3aTeM MSTh CEPBIX, 3aTeM CeMb OeJIbIX, U T. J. UT00bI TaKUM 0OPA30M BBLIOXKUTH ILTUTKO
BECh II0JT 3aJ/1a, OeJIBIX IINTOK MOTpeboBasioch Ha 60 OoJIbIle, YeM CephbiX, TPUIEM Pe3aTh IJIUTKU He
nputiiochb. CKOJBKO CEPBIX IJINTOK MOTPEOOBAIOCH !

OtserT: 1770
Pentenwne. Ilpejmnonoxkum cHavda a, YTO «CJI0EB» cepoil U OeIoi IINTKU ObLIO IIOPOBHY — II0 N
dn—2)-n
mryk. Torma cepeix mwimrok 660 1 +5+ 9+ ... 4+ (4n — 3) = % = 2n* — n, a Geablx —

dn+2)-n
34T HIL 4.+ (dn—1) = 2
ciaydae pasaa 2n = 60, orkyna n=30 u 2n? —n = 1800 — 30 = 1770.
[IycTh Tenepnb «C/10€B» cepoil mTKu ObLI0 N, a 6estoit n — 1. Toraa cepbIx MINTOK OBLIO UCTIOJIb-
3oBano 2n? —n, a 6empix 2(n —1)2+ (n — 1) = 2n? — 3n+ 1. PasznocTdb 4ncia Ge/bIx U cephiX IUTOK
B 9TOM cjiydae paBHa 1 — 2n = 60, 94T0 HEBO3MOYXKHO IIPU TEJIOM 7.

= 2n? 4 n. PasnocTnb unciia 6eIbIX U CephIX IINTOK B 9TOM

B-2 IloJs kBagpaTHOro 3aJjia BHIKJIAALIBAIOT KBaJAPATHBIMU IJIMTKAMU OJMHAKOBOIO pasMepa Oe-
JIOTO M CEporo IBeTa TaKuM 00pa3oM, KakK MOKa3aHO Ha PUCYHKE: YIJIOBas IIUTKa cepasl, 3aTeM TpPU
OeJible, 3aTeM IISITh CEPBIX, 3aTeM CeMb OeJIbIX, U T. JI. IT0ObI TaKuM 0Opa30M BBLIOXKHUTDH ILIUTKO
BeCh II0JI 3aJ1a, CePhIX IUIMTOK IoTpedboBaioch Ha 30 MeHble, YeM 6e/IbIX, IPUIEM pe3aTh IJIUTKA He
nputiiochb. CKOJIBKO OesTbIX TIUTOK TOTPeOOBAIOCH !

OTBer: 465

B-3 Ilon kBajpaTHOro 3aj1a BBIKJIAILIBAIOT KBAIPATHLIMU IJIUTKAMHI OJIMHAKOBOTO pa3Mepa Oe-
JIOTO M CEPOro IBeTa TaKuM 00Pa30M, KaK MMOKa3aHO HA PUCYHKE: YIVIOBas IJIUTKA Cepasi, 3aTeM TpU
OeJible, 3aTEM IISITh CEPBIX, 3aT€M CeMb OeJIbIX, U T. JI. UT0ObI TaKuM 00pPa30M BBLIOKHUTH ILJTUTKOM
BECh I10JT 3aJ1a, CePhIX IJINTOK MOTpedoBaIoCh Ha 31 OoJIbIIe, YeM OesbIX, MPUYEM Pe3aTh IJIUTKU He
npuIiiochb. CKOJBKO OesIbIX IIUTOK TOTPeOOBATIOCH !




OrBer: 465

B-4 Tlon kBajpaTHOro 3a/18 BBIKJIAIBIBAIOT KBaIPATHBIMU IJINTKAMEI OJMHAKOBOTO pa3Mepa Oe-
JIOTO W CEporo IBeTa TaKUM 00pa30M, KakK MOKa3aHO Ha PUCYHKE: YIJIOBas IJIUTKA cepasi, 3aTeM TpH
Oesible, 3aTeM IATh CEPBIX, 3aTE€M CeMb OeJIbIX, U T. J. UTOOBI TaKUM 0OPA30M BBLIOXKHUTDL ILIUTKOM
BeCh ITI0JI 3aJ1a, OeJIbIX IUINTOK 1oTpedboBaIoch Ha 61 MeHbIIe, YeM CepbIX, IPUUIEM pe3aTh IJITUTKU He
npuiiiochb. CKOJIBKO CEPBIX IJINTOK MOTPEOOBAJIOCH !

OTrser: 1891




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

Or6opousnstii sran 2021/22 yuebHoro roja jijis 7-8 KJIACCOB

Bama4da 7 (20 6aJ110B)

B-1 B napamtenorpamme ABCD toukun E u F' — cepemunbt cropor AD u C'D cooTBeTCTBEHHO.
[Iycte G u H — Touku mepecedenns: orpeskoB BE u BF coorBercTBeHHO ¢ guaronaabio AC ma-
pasutesiorpamma. Haitmure miommaib derbipéxyronbianka GH FE, ecian mioma/ip mapasiieorpaMmmMa
ABCD pasna 24.

Otser: 5.

Pemenne. 3amerum, uro Sqrre = Sppr—SaBH, SEBF = SABCD—S4EB—SEDF—SBFC, SAEB =
iS aBcp (Tak Kak B Tpeyroabauke AFEB cropona AE B 2 pa3a MeHbIIe CTOPOHBI TTapaJIeIorpaMMa
AD, a B dopMmye i IO TPEYTOJbHUKA €CTh €Ié MHOKUTEb %) Anajormano, Sppo =
%SABCD, SEpr = iSADC = %SABCD (rak kak Tpeyroabiuku EDF u ADC 110106HBI 1 MX IJIOIIA/IH]
OTHOCSATCSA KakK KBaJpaT KoadduipenTa moaodus, a miomalb Tpeyrogbauka ADC' paBHa I0JIOBUHE
wromau napaJsutesorpamma). CregoBarenbao, Sppr = Sapcp — iSABCD - ZiSABCD - %SABCD =
$Sascp = 9.

Tpeyronsuuku AEG u BGC 110/106HbBI, TO9TOMY % = %, T.e. 2AG = GH + HC'. Ananorudso,

u3 noj100us TpeyroabankoB FFHC u AH B nonyuaem, ato 2HC = AG+ G H. Beraurast oJiHO U3 3THX
paBeHcTB u3 aApyroro, noaydaem AG = GH = HC'. 3unauur, Sgpy = %SABC = %SABCD =4.

Takum oOpazom, MCKoMast TIOMAIb paBHA Sgypep = 9 — 4 = 5.

B-2 B napautenorpavme ABCD touku E u F' — cepeaunbt cropon AD u C'D cooTBETCTBEHHO.
[Iycte G u H — Touku nepecedennsi orpe3koB BE u BF' coorBercTBeHHO ¢ jguaronasbio AC ma-
pasenorpaMma. Haiimure mromaas dersipéxyroiabanka GHF E, ecian mI0maab mapasiieiorpaMmMa
ABCD pasna 48.

Ortsert: 10.

B-3 B napatenorpavve ABCD touku E u F' — cepeaunbt cropon AD u C'D coOoTBETCTBEHHO.
[Iycte G u H — Touku nepecedenus: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronajbio AC' ma-
pasenorpaMma. Haitmure mirommaas dersipéxyroiabanka GHF E, ecan momalb HapasiieiorpaMmMa
ABCD pasna 12.

OTtBet: 2.5.

B-4 B napamenorpavve ABCD touku E u F' — cepeqaunbt ctopon AD u C'D coOTBETCTBEHHO.
[Iycte G u H — Touku nepecedenns: orpe3koB BE u BF' coorBercTBeHHO ¢ juaronasibio AC' ma-
pasmenorpaMma. Haitmure mromaas derbipéxyronabanka GHF E,| ecian m0malb TapasiieiorpaMma
ABCD pasna 36.

OtBeT: 7.5.




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

Or6opounstii sran 2021/22 yuebroro roja jijis 5H-6 K1accos

Bamaua 1 (15 6asioB)

L gnuru, a ceromnsa — emé -+ kuurn. Ecimn oHa mpoutér emé 63

B-1 Buepa Mamra npounrana ; i

CTPAHUIIBI, TO /IO KOHIA €if OCTAHeTCA MPOYIeCTh TPeTh KHUru. CKOJILKO CTPAHUIL B 9TOH KHUre?
OtBet: 180
Pemenne. Ilo ycnopuio 63 crpanuipr cocrapisior 1 — 3 — = — 3 = 55 vactb kuuru. Ceosa-

TeJbHO, B KHUTE 63 - 2—70 =920 = 180 crpanurr.

B-2 Buepa Jlena npouunrasa % KHUTH, & CErOJIHS — eIle % kauru. Ecim ona npourér emé 87

CTPaHUIL, TO JIO KOHIA eii ocTaHeTCst IPOoYecTb TpeTh KHUrU. CKOJMBKO CTPAHUIL B 9TO KHUTe?
OTBer: 252

B-3 Buepa Carma npounTtal % KHWUTH, a CEroHs — eIl 22—1 KHUTU. Ecim on mpodTéT emgé 55

CTPaHUIL, TO JIO KOHI[A €My OCTaHeTCsl IIPOYeCThb MMOJI0BUHY KHUTH. CKOJIBKO CTPAHUIL B 9TOW KHUTE?
OTsert: 210

B-4 Buepa Ko npouunrasn % KHUTH, & CeroJHd — eIé % kauru. Ecim on npourér emé 95

CTPaHUIL, TO JIO KOHI[A €My OCTaHeTCsl IIPOYeCThb MOJOBUHY KHUTU. CKOJILKO CTPAHUIL B 9TOW KHUTE?
OTsert: 350




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

Or6opounstii sran 2021/22 yuebroro roja jijis 5H-6 K1accos

Bazaua 2 (15 6asi0B)

B-1

B MHOrOKBapTHPHOM JIOMe HECKOJIBKO TIOIHEe3/I0B, B KasKJIOM — OJIMHAKOBOE IHCJIO Tazkeil (60J1b-
mie ojiHoro). Ha Beex srazkax Beex MOJIbe3/I0B OJMHAKOBOE YHCII0 KBapTup (6osibiie o/Hoit). 3BectHo,
4TO B KarKJIOM Hoabesze He 6osbiire 50 kpaprup. CKOILKO HOIBE3I0B B 9TOM JIOME, €CJIU BCErO B HEM
385 xkBapTup?

Orser: 11.

Pemtenne. Ilockosbky 385 =5-7-11, ynciaa 5, 7 u 11 — 970 4ucao KBapTUP Ha dTaxKe, YUCIIO
STaykeil 1 IucsI0 mobesnos (B HekoTopoM nopsiiike). Ho 5-11 =55 > 50 u 7-11 = 77 > 50, nosromy
11 He MOXKeT ObITH HU YMCIOM dTazKeil B MOIbe3/Ie, HU YUCIOM KBAPTUD Ha 3Tayke. SHAYUT, B JIOME
11 nogwbe3nos.

B-2

B MHOTOKBApTUPHOM JIOME HECKOJIBKO TIO/IbE3JI0B, B KazKJIOM — OJIMHAKOBOE IHCJI0 3TaxKell (6071b-
mre oziHOrO0). Ha Beex sTazkax Beex MOIbe3 0B OJMHAKOBOE IHCII0 KBapTup (6osbiie ofHoit). 3BectHo,
YTO B KaxKJI0M 1oabesae He 6osbiie 60 kpapTup. CKOIBLKO HOABE3I0B B 3TOM JIOME, €CJIM BCEIO B HEM
455 kBapTup?

OrBerT: 13.

B-3 B MHOrOKBapTHpHOM J0ME HECKOJILKO MOIBE3I0B, B KayKJIOM — OIUHAKOBOE UHCJIO dTarKei
(6outbine ojiHoro). Ha Beex srakax BeeX IMOIbE3J0B OJMHAKOBOE YUCIO KBapTUp (GOJIbINe OJHOIM).
M3BectHO, 9T0 B KazKI0M mnoabese He 6osbiine 30 kpaprup. CKOJIBKO MOABLE3I0B B 9TOM JIOME, €CJIH
Bcero B HEM 231 KBapTupa?’

Ortser: 11.

B-4 B MHOroKBapTHpPHOM JIOME HECKOJIBKO IO/IbE3/I0B, B KaxKJI0M — OJNHAKOBOE YMCJIO dTarKei
(6ostbimie omHOro). Ha Beex sTakax BecexX MObBE3OB OJMHAKOBOE YHCIO KBapTup (60JbINe OIHOIN).
N3zBecTHO, 9TO B KayKJI0M MOIbe3/e He Oosbine 35 KapTup. CKOJBKO MOIBE3I0B B 9TOM JOME, eCJIn
Bcero B HEM 273 KBapTUpHI?

OtBerT: 13.




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMHI/Ia.,Z[a MMIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTuke

Or6opousnstii sran 2021/22 yuebroro roja st 5-6 KiaccoB

Bamada 3 (15 6as110B)

B-1 Ilos kBajpaTHOrO 3aJia BBIKJIAILIBAIOT KBaAPATHBIMU IIJIMTKAMU OJMHAKOBOI'O pasmepa Oe-
JIOTO W CEporo IBeTa TaKUM 00pa3oM, KaK MOKa3aHO Ha PUCYHKE: YIIOBas IJIUTKA cepasi, 3aTeM TPH
Oestble, 3aTeM MATb CEPBIX, 3aTeM CeMb OeJIbIX, U T. JI. YTOOBI TaKUM 0OPA30M BBLIOXKHUTDH ILIATKOM
BeChb II0JI 3aJia, CepbiX ILUINTOK norpedboBasioch 120, a OejibIX MeHbIEe, TPUIEM pPe3aTh IUINTKH He
npuiiiochb. CKOJBKO Oe/bIX MJIUTOK MOTPEOOBAIOCH?

OtserT: 105

Pemmenne. 3amerum, aro 1+5+94...4+29 = 120. B 310i1 cymme 8 ciraraemMbix, 3HAUUT, «CJIOEB>
cepoil IIUTKH OBLIO 8, a «Ccj0EB» Oesoit — 7. [loaTomy BJ10/1b OJIHOI CcTEHBI 3a/1a yMmeraeTcs 8+7 = 15
IUIITOK, & BO BCEM 3asie 152 = 225 mIMTOK, OTKY/a HAXOIUM, ITO OesIbIX mmToK 225 — 120 = 105.

B-2 Tlon kBajpaTHOrO 3aj1a BBIKJIAIBIBAIOT KBAIPATHBIMU IJIUTKAMHI OJMHAKOBOTO pa3Mepa Oe-
JIOTO M CEPOro IBeTa TaKUM 00Pa30M, KaK MOKa3aHO HA PUCYHKE: YIVIOBas IJIUTKA cepasi, 3aTeM TpU
OeJible, 3aTEM ISTh CEPBIX, 3aT€M CeMb OeJbIX, U T. JI. YT0ObI TaKuM 00pPa30M BBLIOKHUTDH ILJTUTKOM
BEChb TI0JI 3aJj1a, CEPhIX IUIMTOK MOTpeboBasoch 153, a Oesbix OoJibIlie, TPUIEM pe3aTh IINTKA He
nputiiochb. CKOJIBKO OesTbIX IIUTOK TOTPEeOOBATIOCH !

OTser: 171

B-3 Ilos kBajipaTHOrO 3aj1a BBIKJ/IAILIBAIOT KBAIPATHBIMU IJINTKAMEI OJIMHAKOBOTO pa3Mepa Oe-
JIOTO ¥ Ceporo IBeTa TaKuM 00Pa30M, KaK MOKa3aHO HA PUCYHKE: YIJIOBas IJIUTKA Cepasi, 3aTeM TpH
Oesble, 3aTeM IISITh CEPBIX, 3aTeM CeMb OeJIbIX, U T. J. dT0ObI TaKUM 00Pa30M BBLIOXKHUTH ILIUTKOM
BeCh II0J1 3aJj1a, OeJIbIX IUIMTOK MoTpeboBasioch 136, a cepbix OOJbINe, NPUYEM pe3aTh IJINTKU He
npuiiochb. CKOJILKO CEPBIX IJINTOK MOTPe0OBaJIOCH !



OTrBert: 153

B-4 Ilon kBajpaTHOrO 3a/1a BBIKJIAIBIBAIOT KBAIPATHBIMU IJIUTKAMH OJMHAKOBOTO pa3Mepa Oe-
JIOTO W CEPOro IBeTa TaKUM 00Pa30M, KaK MOKa3aHO HA PUCYHKE: YIJIOBas IJIUTKA cepasl, 3aTeM TpH
Oesible, 3aTeM IATh CEPBIX, 3aTE€M CeMb OeJIbIX, U T. J. UTOOBI TaKUM 0OPA30M BBLIOXKHUTDL ILIUTKOM
BeChb TI0J1 3aJia, OeJIbIX ILIUTOK HOoTpeboBasioch 171, a cepblx MeHbIEe, TPUIEM pe3aTh IUINTKH He
npuiiiochb. CKOJIBKO CEPBIX IJINTOK MOTPEOOBAJIOCH !

OTsert: 153




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
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Bamaua 4 (15 6as10B)

B-1 Ha nocke nanucano 12 pa3indHbIX HATYPAJIBHBIX YUCES, IPUYEM UX CyMMa HEYETHA, a IIPO-
n3BejleHne JIIOOBIX O W3 HUX 46THO. Kakoe HamMeHbIlee 3HAUEHNE MOXKET MPUHUMATH CyMMa STHX
qucen’

OtBet: 99

Pentenne. IlockonbKy cymma JJaHHBIX YHCEJ HEYETHA, TO CPEJIN HUX HEYETHBIX — HEYETHOE
qncsio. [TockobKy nponssejienne JitoObIX 5 U3 HUX YETHO, TO HEYETHBIX YHCE/ MeHbIe b, T.e. 1 uin
3. Cymma Oyzer HamMeHBINeH, ecjin B3ATh MEpPBble Y6THBIE W HEUETHBIE Yucia. Kcean cpeanm Hux 1
He4YETHOe, TO nosrydaeM cyMMmy 1 +2+ 4+ 6+ ... 4+ 22 = 133, a ecim 3 HEUETHBIX, TO CyMMa PaBHA
1+3+5+24+44+6+ ...+ 20 = 113. Hanmenninasa Bo3aMoKHasg cyMMa paBHa 113.

B-2 Ha nocke nanmcano 13 pa3indHbIX HATYPAJIbHBIX TUCEN, IPUIEM UX CyMMa HedETHa, a IIPOo-
u3BeeHne JI0ObIX D n3 HuX 4éTHO. Kakoe HamMmeHblllee 3HAUYEHHE MOXKET HPUHUMATH CYMMa STHX
qucen’?

OTBer: 119

B-3 Ha mocke nanncano 14 pa3indHbIX HATYPAJIbHBIX JUCE], IPUIEM UX CyMMa HedETHA, a IIPOo-
u3BejieHne JIIOObIX H n3 HuX 4éTHO. Kakoe HamMeHbIee 3HAUEHUE MOXKET NMPUHUMATH CyMMa ITHX
qucen’?

OTBeT: 141

B-4 Ha nocke nanucano 15 pa3indHbIX HATYPAJIbHBIX YUCE, IPUIEM UX CyMMa HeYETHA, a IIPO-
u3BejleHne JI0ObIX H M3 HUX 4éTHO. Kakoe HamMeHbIllee 3HAYEHHE MOYKET HMPUHUMATH CyMMa STHX
quces?

OTBeT: 165




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
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Bamaga 5 (20 6aJ110B)
B-1 Ha pucynke n306pazkeHo 7 IPsIMBIX, CPEJIU KOTOPBIX TPU NAPAIIEJIbHBIX U €IIE JBe Napaslie/ib-
ubIX. Hukakue Tpu npsiMble He TepecekaroTcst B 0jiHOi Touke. CKOIBKO CYIIECTBYET TPEyrOIbHUKOB,
BCE CTOPOHBI KaXKJION0 U3 KOTOPBIX JIEKAT HA ITUX MPIMBIX !

/
[/
/N

OrtBet: 17

Pentenune. Tpu cTOpoHBI Tpeyro/bHUKA JIOJZKHBI JIEYKATh HA TPEX MOMAPHO Helapaslie/IbHbIX
IpAMBIX. Fcm BRIOMpaTh OHY TPAMYIO M3 TPEX HMapasjlelbHbIX, elé OJHY U3 JIBYX JAPYTHUX HapaJ-
JIEJIbHBIX U OJIHY U3 JIBYX OCTABIIMXCS, TOJYyInuTCd 3 -2 -2 = 12 TpeyroJbHIKOB. Ecu BeIOpaTh oHy
NPSAMYIO U3 TPEX MapaJUIeIbHbIX U JIBe JpyTrue, He BXOJIAINE B [Tapy HapaJliebHbIX, IOJIYIUTCs eIe
3-1-1 = 3 rpeyronbauka. Hakonerr, eciim BbIOpATh OJIHY TMPAMYIO U3 JIBYX MapaJslIeIbHBIX U JBE
JIpyrue, He BXOJIAINNME B apy NapaJulebHbIX, mojaydurcs emé 2 - 1 -1 = 2 Tpeyrosbuuka. toro
12+ 3 + 2 = 17 TpeyroIbHUKOB.

B-2 Ha pucynke n300pazkeHo 7 MpsMbIX, CPe/I KOTOPBIX TPU MMapaJlIe/IbHBIX U eIl JBe HapaJi-
nenbHbIX. Hukakme Tpu mpsiMble He mepeceKaroTcst B 0/iHOH Touke. CKOJIBKO CYIIECTBYET TPEYTroJib-
HUKOB, BCE CTOPOHBI KaXKJ0T0 U3 KOTOPBIX JIEXKAT Ha ITUX MPSIMbIX !

VA N

Orser: 17



B-3 Ha pucynke m300paxkeHo 7 HUpAMBIX, CpeJId KOTOPBIX TPU Napbl HapaJsuienbHbix. Hukakue
TPHU IPsIMbIe HE IepeceKaroTcss B 0HOM Touke. CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB, BCE CTOPOHBI
KazKJ0r0 M3 KOTOPBIX JIEsKAT HA ITUX HPIMbBIX !

N\
g N\

OtBert: 20

Pemenue. Tpu cTOpOHBI TPEeyroJibHUKA JIOJKHBI JIEKATh Ha TPEX TONAPHO HelapaJlIebHbIX
npaMbIX. Ecm BRIONpaTh 1Mo 0/IHO# IPSMOi 3 KarXKJI0! Maphbl NapaslIebHbIX, MOJIyduTcd 2-2-2 = 8
TpeyroJibHUKOB. Ecin BoIOpaTh JiBe IpsiMble U3 JIBYX Iap MMapaJuIe/IbHbIX U TPEThIO, HE BXOJIAIIYIO B
napbl HapaJule/IbHbIX, TOJTyIuTCs emmé 3 -2 -2 = 12 TpeyroJbHUKOB (MHOKHUTE b 3 BOSHUKAET OTTOrO,
9TO €CTh TPH CIIOCOHA ONPEIENINTh, KaKyTo [apy MapaJiieJbHbIX IPSMBIX MbI He 3aeficTByeM). MlToro
12 + 8 = 20 TpeyronbHUKOB.

B-4 Ha pucynke m300paxkeHo 7 HpAMBIX, CpPeJId KOTOPBIX TPU Napbl HapaJsuienbHbix. Hukakue
TPHU IPsIMbIe HE IepeceKaroTcss B 0HOM Touke. CKOJIBKO CYIIECTBYET TPEYTOJbHUKOB, BCE CTOPOHBI
KaxKJI0r0 M3 KOTOPBIX JIEsKAT HA STUX HPIMbBIX !

o<

Orser: 20
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Bazaua 6 (20 6asI0B)

B-1 /lopora u3 nmynkta A B nyakT B jymHo#t 11,5 KM cocTonT m3 TPEX yIaCTKOB: B TOPY, 10
paBHuHe U 1o, ropy. Ilemexon WIeT B ropy co CKOPOCTbIO 3 KM/, [0 PaBHUHE — CO CKOPOCTBHIO 4
KM/d, [OJI TOPY — €O CKOpocThio 5 KM/4. W3BecrHo, uTo Ha jopory u3 A B B o morparui 2 4
54 muH, a Ha obOpaTHbI MyTh — 3 4 6 Mun. KakoBa jymHa (B KM) yYacTKa IyTH, IPOXOJAIIErO 1Mo
paBHUHE?

OrtBert: 4

Pemtenwne. Ilyctb © — anuna myTu B ropy, ¥y — 110 paBHUHE, z — 110j ropy. Torma x+y+2 = 11,5,
x/34+y/d+z/5 =209, x/5+y/4+ z/3 = 3,1. CkuajpiBas 1M0CIEHAE JBa YDPABHEHHsI, HAXOIUM
%(x+z) +y/2 = 6. CiietoBaTesibHO, ¢ YIETOM IEPBOTO YPABHEHHUSI ITOJIYIaeM (18—5 — %)y =115 % —0,
OTKYJla Yy = 4 KM.

B-2 Jlopora u3 nynkta A B nyHKT B jummnoit 12,5 KM cocTouT m3 TPEX yIACTKOB: B TOPY, 10
paBHUHE U 110j] Topy. llemexon uJaér B ropy co CKOPOCTHIO 3 KM/U, 110 paBHUHE — CO CKOPOCTHIO 4
KM/ d, TI0J] TOPY — €O CKOPOCTBIO 5 KM/ 4. I3BecTHO, uTo Ha gopory u3 A B B oH morpatui 3 4 6 MuH,
a Ha oOpaTHbIil yTh — 3 9 24 muH. Kakosa jymHa (B KM) y4acTKa IIyTH, TPOXOJSAIIEro M0 PaBHUHE?

OrtBer: 5

B-3 lopora u3 nmynkta A B nyHkT B jumHoit 10,5 KM cocTOUT mM3 TPEX yIaCTKOB: B TOPY, IO
paBHUHE U 107, ropy. Ilemexon WigT B ropy co CKOPOCTbIO 3 KM/, [0 PABHUHE — CO CKOPOCTBHIO 4
KM/d, TOJi TOPY — CO CKOPOCTBIO 5 KM /4. M3BectHo, urto Ha jopory u3 A B B on norparmt 2 4 36
MUH, & Ha obparHblil myTh — 2 4 54 muH. KakoBa mimHa (B KM) ydacTKa IyTH, IPOXOIAIIETO 110
paBHIHE?

OrtBer: 3

B-4 /lopora 3 nmynkta A B nyHKT B jumHO#t 13,5 KM cocTonT m3 TPEX yIACTKOB: B TOPY, IO
paBHuHe U 1o, ropy. Ilemexom uaéT B ropy co CKOPOCTbIO 3 KM/, [0 PaBHUHE — CO CKOPOCTHIO 4
KM /4, 10JI TOPYy — €O CKOpocThbio 5 KM/ 4. V3BectHO, uro Ha jmopory uz A B B on norparui 3 4 24
MUH, a Ha obparHblii myTh — 3 1 36 mun. KakoBa jjmHa (B KM) y9acTKa IIyTH, MPOXOJSIIETO IO
paBHHIHE?

OtBer: 6




