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1.

Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2021/2022 y4ebHBI roj

Samanua aaa 10-11 kiaccos

(10 6asutoB) Bydem naswveamv damy paznoobpaznot, ecau 6 e€ zanucu euda A/ MM/T'T
(denv-mecay-200) ecmpenaromes ece yudpo. om 0 do 5. Ckoavko pazrnoobpasrvir dam 6 2013

200y ?
Orser: 2.

Pemenue. 3amernm, uro B Jsoboit gare 2013 roma B ykazannoit hopme 3aIcu UCIOIL3Y-
1orcs Udpbl 1 u 3, mosToMy IS JTHS U Mecsdla pa3HooOpa3Hoil gaTel ocTatorcs mudpsl 0,
2,4m 5.

Ob6oznaunm gepe3 /I n Jl; mepByto n Bropyio mudpbl B 3anucu JiHd, a depe3 M; m My —
NepByIO 1 BTOPYIO nudpbl B 3anucu Mecdrna. [lockosibky B rogy 12 mecanes, My < 1, or-
kyma M; = 0. Kpome Toro, B KaxjoM Mecsie He Oojiee 31 JiHsA, U U3 OCTABIIUXCS U
g J1; mogxomut tosibko 2. udper 4 u 5 moryT pacnosaratbes Ha nosunuax s u My

MIPOU3BOJILHBIM 00PA30M, JlaBasg KOPPEKTHYIO JIaTy.

(10 6amnoB) J1060t 6ud NPUPodONOABL306AHUA 6AUAET, TOMA ObL HA 00UH U3 NPUPOOHBLT Pe-
CYPCos, K KAKOGHILM OMHOCAMCA: AUMOEHHASA 0CHOBA, NOY6aA, 6004, 6030YT, PACTMUMEALHYIT
MUP, AHCUBOMHOIT MUp. Budvl, siusouwue Ha 00uH u mom dHce HaOOP pecypcos, OMHOCAM K
odnomy muny. B xode uccaedosanuti 6viacHuA0CH, 4MO 6UIbL NPUPOIONONLI0BAHUA, PA3EU-
saswuecs 6 nocacdnue 700 rem, mootcho pazdesums na 23 muna. CKoAvKo Munos ocmanocs

ne3adeticmeosanbimu?
OTser: 40.

Pemntenmne. 1o ycmoBuio mmeercd 6 npupoubix pecypcos. 1loaTomy Tuimbr ompeensorcs
YIOPSAI0UEHHBIMI HaOOpaMu U3 MIEeCTH HyJIel U eIUHUIL, TJie 1 COOTBETCTBYET 3a/1efiCTBOBAH-
Homy pecypcy, a 0 — ne 3ajieiictsoBannoMy. Kpome Toro, Habop u3 oJHUX HyJIei HEJIOMYyCTUM
110 yc0BuIo. TaknM 06pas3oM, KOJMUeCTBO BO3MOKHBIX THIOB paBHo 2° — 1 = 63. ITocKoIbKy

23 Tura ObLINM UCIOJIB30BaHbI, HE3a/IeHCTBOBAHHBIME OCTAMCH 63 — 23 = 40 THUIIOB.

(10 6amnoB) Haszosem ca060M 4106Y10 KOHEUHYIO NOCACIOBAMEALHOCTL OYKS PYCCKO20 AA-
pasuma. CKOABKO PAAUMHBLL WECTNUOYKEEHHDIT CAO08 MONCHO COCMABUMDL U3 OYKS CA06a
CKAJIKA? A cemubyxeennvix caroe us oyxe crosa TEDQTEJIB? B omeeme ykastcume wacm-

noe om deaeHus 60AbUE20 U3 HATICHHDIT YUCEA HA MEHDULEE.
OrBer: 7.

Pemmenune. B ciioBe CKAJIKA 1mmects 6ykB, HO JBasK/Ibl BCTpedaeTcss OYKBa A 1 JIBaZK bl

!
Becrpevaercs OykBa K. CrenoBaresibHO, KOJUYECTBO PA3/IMYHBIX CJIOB OYyJeT PaBHO % B



cinose TEDQTEJID cemb OykB, n aBaxKapl BeTpedaiorcs: Oyksbl T u E HoaTOMy KOJIMIECTBO

Pa3/InIHBbIX CJIOB U3 OYKB 3TOT0 CJI0Ba Oy1eT OoJibiiie u Oy1eT paBHO Jlerko BuIETH, YTO

2' 2'
JaCTHOE OT JeJICHUA OOJIBIIIEr0 Ha MEHBIIIEE 6y,ZL€T PaBHO 7.

(20 6asmioB) Ha docke manucano HECKOALKO NOAOAHCUMENLHOT Yucen. Cymma namu Hau-
boavwux us nux cocmasasem 0,29 cymmo, ecex vucen, a cymma namu naumernvuwur — 0,26

cymmul, 6cex wucen. CKoavko écezo wuces nanucaro Ha docke?
OTser: 18.

Pemenue. I[lycts obree kosutiectBo uncen pasuo k + 10. U3 ycmoBus sicuo, ato k > 0.
MoKHO cunTaTh, YTO CyMMa BCEX 4HCes paBHa 1 (MHAUYe TOJe/IMM KarK/0e U3 YhCesl Ha Ty

CYMMY, YCJIOBHE 331490 COXPAHUTCS). YTOPSIOINM YHCIa [0 BO3PACTAHUIO:
a1 KA A3 <Ay < A5 < A5l - S Aok S Aotk S Q7 S 84k S Aotk S A104k-

Torna
026 =a;+ ...+ a5 < da5 < dag = ag < 0,26/5
Kpowme Toro,

0,29 = Qgq6+ ...+ Qpyr10 = 5CLk+6 5(lk+5 = Q45 = 0 26/5

[lycts s = ag + ... + apss. 3amerum, uro s = 1 — 0,26 — 0,29 = 0,45. [losTomy

0,26k 0,29k
0,4528 k- CL6/T 0,45:S<]€'CL]€+5<7T.
CremoBaTesibHO,
0,45 - 5 O 45 -5 225 225
029 026 <29 2%

U3 nenbix k sToMy IBOIHOMY HEPABEHCTBY YJIOBJIETBOPSET TOILKO 8. Takmm obpaszom, Bcero

Ha jJocke HamucaHo 8 + 10 = 18 uucel.

(20 6ammoB) Hucvmernasn paboma cmydenmos umeem 08YTOAANOHYIO CUCTNEMY OUEHUBAHUA,
m. e. paboma b6ydem AubO 3a4MENHG, ECAU OHA BHINOAHEHA TOPOUWLO, AUOO HE 3a4MENA, €CAU
BbINOAHEHA NA0TO. Pabomu, chavana nposeparomes wetpornoti cemviro, darowet HesepHbil
omeem 6 10% cayuaes, a samem 6ce paboOmvi, NPUSHAHHLIE HE3AUMEHHBLMU, NEPENPOGE-
PANMCA BPYUHYIO IKCNEPMaMU, Komopwvie ne owubaromea. Hetponnas cemv moocem xak
OMHECTNU K HEZAUMEHHBLM TOPOWLYIO PabOMy, Mak u Haobopom — OMHECTNU K 3A4MEHHbLM
naoxyro. Mzeecmmno, wmo cpedu ecex coannux cmydenmamu pabom wa camom deae 20%
naoxux. Kaxol naumenvwut npouenm nioxux pabom mosicem bGvimov cpedu mex, Komopoie
IKCNEPMBL NEPENDOBEPAIOM NOCAE 0MbOPa Heliporholi cemwro? B omeeme ykasrcume uenyro

YaACmsv YUCAQ.
OTser: 66.

Pemenue. PaboTbl cTy/IeHTOB IIpejicTaBUM HA PUCYHKE HUKE.

OmubKy HEPOHHON CeTH MOTYT:



a) ornectu Bee 10% xopoumux paboT K IJIOXUM;
6) OTHECTH YACTh XOPOIIUX PabOT K IJIOXUM, & YACTh IJIOXUX — K XOPOIIIIM;

B) ornectu Bee 10% mroxux paboT K XOPOIIUM.

80% 20%
T
a) 6) B)

[Ipoanayimsupyem obtmit ciay4dait. [lycts x — mnporent ot obero gucjia pador, OmudOIHO
OTHECEHHBIX K XOPOIUM (3TO Te M3 IJIOXUX PaboT, KOTOpbIE HE MOHAIYT K IKCIIEPTAM);

0 < 2 < 10. Torja Ha nepenpoBepKy IKCHEPTHI MOJayYaT (B MPOIEHTax OT Beex pabor):
ioxue paboThl, B KOTOPBIX HelipoHHAast ceThb He ommubiack — ux (20 — z)%;
xoporue paboThl, OMMUO0YHO OTHECeHHbIe K TioxuM — ux (10 — )% .

Takum 0Opaz3oM, IPOIEHT IIEPEIPOBEPSIEMbBIX ILJIOXUX PabOT paBeH

(20 — z) x 100 _(20—x)><100_50+ 500
20— z) + (10 — x) 30 — 2z N 30 — 2z
( )+ ( )

OTa GYHKIHA BO3pACTAET Ha BCeil 00JIACTH OIIPEIe/IEHUST, TIO9TOMY B YCJIOBUAX 3a/a4H TIPH-

2
3

HUMa€T HaUMEHbIIIEEC 3Ha4YeHUue IIpUu T = 0. 1o 3HaAUYeHHE PaBHO 66 a €ero IieJsasd 49acCTb

paBHa 66.

(20 6ammoB) Ilycmsv dara nocaedo8amesbHOCYD HEOMPUYATNEALHBLT UCADT YUCEN
k,k+1, k+2 ..., k+n.

Hatidoume naumenvuwee k?, npu Komopom CYmma 6CETr “UCEN nocaedosamenbHocmuy pacHa

100.
OrBer: 9.

Pentenue. Ykazannas 110C/I€/I0BATEIbHOCTD YHCET ABIIETCS apuMeTHIECKON ITPOTrpeccrei

(n+1)(2k+n)
2

+1)(2k+n) = 200, rge n — HeoTpHUIATEIbHOE 11eJ10€ IUCI0. OUEBUIHO, ITO k yMEHbIIACTCS

¢ n+ 1 awrenamu. Ee cymma pasna . IosTomy ycsoBue nepenmercst B Buje (n +

[PU yBeJIMIeHnn N. SHAYUT, HAM HaJI0 T0100paTh HAMOOJIbIEE N, TIPH KOTOPOM Kk OKayKeTCs

IIEJIBIM. 3aMETHUM, 9TO
200 = (n+1)(2k +n) > n* = n < V200 = n < 14.

Kpome Toro, 200 = 23 - 52. PaccMoTpuM /1Ba CIyuasd.

1) n gerno. Haubosbrmee n < 14, npu xoropom 200 mesmress Ha n + 1, paBHO 4, OTKy/a

k=42 =18



2) n mederno. Toryma n MoxkeT 6bITH paBHO TOJMBKO 1, 3, 7 (unaue 200 we mesmres Ha 1+ 1).

[Ipu n = 7 mbr monyanm k = 9. OHO U OyJIeT HANMEHBIIIM.

. (30 6asmoB) Touxa M — cepeduna eunomenysv, AC' npamoyzorvrozo mpeyzosvnura ABC.
Touxu P u Q) na npamwzr AB u BC coomeememeenno maxoso,, wmo AP = PM u C(Q) =
= QM. Hatdume serununy yesra LPQM, ecau ZBAC = 17°.

C

OrBer: 17°.

Pemmenune. Ilockonbky B mpsmoyrombaoM Tpeyroiabauke ABC yron BAC = 17°, yron
BCA = 73°. 3amerum, uro tpeyrojbauk QM C' sBisiercs paBHOOEIPEHHBIM C OCHOBAHUEM
MC', rak xak 1o yciosuio QM = QC'. Ananormano, rpeyroibauk PM A — paBHoOeapen-

ubIil ¢ ocaoBanneM M A. CenoBaTe/ibHO, YIVIBI IPU OCHOBAHUSIX ITHX TPEYTOJbHIKOB PABHBI.

Orciona nomy4aaem, uro ZQMP = 180° — /ZPMA — ZQMC = 180° — 17° — 73° = 90°.

[Tycts Toukn O u R — ocHOBaHMS TEPIIEHINKYJIAPOB, OMYINEeHHbIX Ha psaMyo AC n3 Touek
@ u P coorBerctBenno. Jlerko 3amerutnb, uro Tpeyrosbauku QOM u M RP 1omo0HbI 110
neyMm yriam. [lockonbky C'M = M A, u3 paBHObespennocTu TpeyrogbHukoB QCM u PM A
BBITEKAET, ITO

MO =10M =1MA= MR,

O6osnaunm x = MO. U3 npsimoyroybubix TpeyrojgbaukoB QOM u PM R nonydaem, 9To

MQ=—2_u MP =

T
cos 73° cos 17°

nMeeM

cooTBeTcTBeHHO. Takmm obpaszom, jist Tpeyroibauka M Q)P

MP x cos 73°  cos(m/2 —17°)
M@  coslT° r cos 17°
[Tockosbky B mpsimoyrojibHOM Tpeyrojbauke MQP yrog PQM ocTpblii, U3 1OCIETHETO

tg ZPQM =

=tg 17°.

paBeHCTBa BbITEKaeT, uTo LPQM = 17°.

. (30 6asutoB) Ha npodoasicenuu cmoponv. AB napasnesoepamma ABCD 3a mouxy B om-
mevena movwka K, a na npodoasiceruu cmoponos AD 3a mouky D — mowka L. Oxazanocy,
ymo BK = DL. Ompesxu BL u DK nepecexaromesa 6 mowke M. Jloxaoscume, wmo CM —

buccexkmpuca yena BC'D.



Pemenue.

[Tockosbky AB || DC, 1o Tpeyroabauku BKM u M DE tono6ust no asym yriaam. Creno-

BaTeJIBHO, % = %. [To ycnosuto BK = DL. Orcioza mnojty4daeM, 9To % = %.
Bamerum, yro Tpeyroiapuuku BC'E n DEL nogobHbBL 10 JIBYM YTIJIaM, TO9TOMY % = %.

BC _ BM
Takum obpazom, 7% = 7%

tpeyroabanka BCE, to ectb yria BOE.

DTO paBEHCTBO KBUBaJEHTHO ToMy, uTo C'M — OuccexkTpuca

. (30 6astoB) Ha cmopone AC mpeyeonrvriuka ABC kax na duamempe nocmpoena okpyoic-
Hocmo ¢ uenmpom O, nepecexarousan cmopony BC' amozo mpeyeosvhuka 6 mouxe D. Hadi-
dume paduyc enucarnotll oxpyotcnocmu mpeyzoavhuxka ABC, ecau OD = 4, DC = 3, a

yenmp onucarnol oxpysicnocmu mpeyzosvnuka ABC' aesrcum na BO.

4+/55

(@) : )
TBeT 5

C

Pemmenne. Touka O — cepeauna AC'. ITocKoIbKY IIEHTP ONMMCAHHONR OKPY>KHOCTH TPEYTOJIb-
nnka ABC nexxut Ha ero memuane BO, To 3Ta MeauaHa COBIALAET C CEPEINHHBIM IIePIeH-

jnukysisipom K cropone AC, u tpeyronbauk ABC — paBuobejipennsiii ¢ ocaoBanuem AC.

Yron ADC' npsiMoif Kak BIIMCAHHBIN yTOJI, OMUPAIOIINANCS Ha JUaMeTp OKpPYKHOCTH. B Tpe-
yrosnbauke ABC nposenens! ase BoicoTrbl — BO u AD. CnepoBarebHo, TpeyroiabHuk DOC
oji0ben Tpeyroibauky ABC' ¢ kosddunmentom nogobus k = cos LZACB = g—g = %. ITo
dopmyie 'epona

2DO+DC 11 113 3 5 V55
pDOC:T:77 Spoc =\l5"5"5"5 = .



10.

11.

[TosTomy

TDOC_?)\/55-E-§_4V55
4 7278 11

TABC = 2
(40 6amnos) Ha 6an npuwau 100 marviukos u 100 desouer, npoHYMeEPOSGHHOIT “UCAALMU
om 1 do 100. Hnozda masviuku U 0e80UKU MAHUEBAM (6 MAHUE YHACMEYOM Napsvl U3
Manviuka u desoury). Ilocae 6cex manyes okazanocw, wmo 0as KarHcool 0e6OUKU MOAHCHO
nodeaumuv 6cex MAABYUKOS HG 08€ 2DYNMbL MaAK, 4MO CYMMAPHO € MAABYUKAMU U3 NePpeot
epynnvl 0e60YKA MAHUEBANL CNOALKO JHCE PA3, CKOADKO U C MAAYYUKAMU U3 6MOPOTL 2PYNNbL.
Zoxaostcume, umo das nexomopozo k marvuuk k manuyesan ¢ desouroti k ne boaee noso6uHbL

GCET CeOUT TMAHUEG.

Pemntenue. Ilpejmnonoxkum, 4to s 1100010 k MaabauK k TaHIEBAJ C JIeBOYKOil k Oosee
[IOJIOBUHBI CBOUX TaHIeB. Toraa, cyMMupys IO BCEM MaJIBIMKaAM, MbI IOy IUM, 9TO TaHIIEB
MEKTy MAJIBINKOM ¥ JEBOYKOI ¢ OJJMTHAKOBBIMEI HOMEpPAMU OBLITO OOJIBIIE, TeM MKy Ma/lb-
YUKAMU U JIEBOYKAMU C Pa3HBIMM HOMepaMu. Terepb MOCMOTPUM Ha, CUTYAIMIO CO CTOPOHBI
JeBoueKk. Majpauk k 1omaJi B OJIHY U3 JIBYX I'PYII MAJIBIMKOB, ¢ KOTOPBIMU JIeBOYKa k TaH-
1eBaJjia MOJIOBUHY CBOWX TAHIEB. SHAYUT, C MaJIBLINKOM k 9Ta JeBOYKa TaHIEBaja He Oojee
IIOJIOBHHBI BCEX CBOUX TaHIIEB. CyMMI/IpyE{ 110 BCEM k’, MBI ITIOJIYIUM, 9TO TaHIIEB ME2KJTY Ma.Jlb-
YUKOM M JIEBOYKOI C OJMHAKOBBIME HOMepamu Obl1o HE Gosibiite, veM Mek 1y MaJIbIuKaMu

U JIEBOYKAMU C pa3HbIMu HOMepamu. [IporuBopeune ¢ okazaHHBIM paHee.

(40 6amnoB) Ha306ém T680CmMOM HAMYPAALHO20 YUCAGL A0O0E YUCAO, KOMOPOE NOAYHAEMCA
U3 He20 omopPacvIeaHUEM 00HOT UM HECKONDKUT nepevir uudp. Hanpumep, 234, 34 u /4
— xeocmul wucaa 1234. Cywecmeyem Au wecmudnaunoe 4ucio b6e3 nyaet 6 decamuumots

3anucu, Komopoe 0eAumcs Ha Kaxrcovli U3 c60uT T60Cmos?
Ortser: /la (nomxomur 721875).

Pemenue. [Ipeamnosnoxum, aro TpedyemMoe 9uCIO CyIMIECTBYET. 3allUllieM ero B Buje A =
= Qsay...ag. Torma A jmenurcest Ha CBOM NSTU3HAYHBINA XBOCT, TO €CTh HA Qg ... ady. SHAUNT,
Ha Gy . .. Gy JeINTCs pasHocTh A u ero xsocta, pasHas as - 10%. CiieropaTenbno, HaM Hy?KHO
nepebpaTh MATU3HAYHBIE JeJuTen as-10° 6e3 nyeit B necarnanoii sanmcu. JI1060it geamnrens
ynca as - 10° ecTh IpousBejieHne as Ha HEKOTOpLIE CTeIeHH MATePKU 1 JIBoHKH. [T0CKOIbKY
Ha (0 5T0 Ipou3BeIeHe OKAHINBATHCs He JIOJXKHO, OHO HEe MOXKET COJIepPKaTh OJTHOBPEMEHHO 1
JIBOWKY, U IsITepKy. Ec/im Mbl 6epeM TOJIBKO JBOMKM, TO MOJIydaeM YHUCJIO, He IPEBOCXOISIIee
as - 2% < 925 = 288, To ecTh He MATH3HAYHOE. SHAMAT, HAM HYYKHO UHCJIO G5 - 5", IPUTEM
C HEYETHBIM d5. 3aAMETHM, 9TO 1 = H, nHade a5 - 5" < 9 - 625 = 5625, 1 970 YUCI0 TaKKe He

naTusHagHoe. HakoHer, as > 3, HOCKOJILKY 4nciIo 3 - 5° = 9375 dyeTbIpex3HauHoe.

C y4ueroM PacCMOTPEHHBIX OIpaHMYeHMil MBI OJTydaeM TPH BO3MOMKHBIX BapHaHTa: b - 5o,

7-55,9-5% Bropoit u3 Hux gaeT 4uciao 721875, KOTOpoe HaM HOIXOJINT:

721875/21875 = 33;721875/1875 = 385; 721875/875 = 825;
721875/75 = 9625; 721875/5 = 144375.



12.

13.

14.

HecitoxkH0 11poBepuTh, UTO JiBa APYTUX BapuaHTa He rojiarcd. Ho B 9ToM HET HeoOX0IMMOCTH,

IIOCKOJIBKY OTBET Yy2K€ IIOJIYY€H.

(40 6amoB) Ilems 3adyman HEKOMOPOE HAMYPAALHOE “uca0. 3a 00un 100 oH modtcem Jo-
MHOAHCUMD €20 Ha Moboe payuonarvroe wucao om 1/3 do 2. Hoxascume, wmo 3a Heckonvko

maxux onepauyut Ilems cmoorcem nosywums wucao 1001.

IlepBoe permeane. 3amernm, 91O JI000€ pAIMOHAJIBHOE UHCIO U3 HWHTEPBAJIA
[1001/2;1001 - 3] MOKHO yMHOKUTBH HA DAIMOHAJIBHOE YNCJI0 W3 mHTepBasa [1/3;2], aro-
ob1 B uTore nosyuusaoch qncyao 1001. JlokazkeM, 9TO MPOU3BOILHOE MOJIOKUTEIHHOE TUCTIO
JIOMHOYKEHUSMI Ha pa3pelleHHble YIcIa MOXKHO TOMECTHTDh B 9TOT NHTEePBAJI. K MbI nMe-
eMm guciao, menbiee 1001/2, To GygeM ymMHOXKATH €ro Ha 2. PaccMOTpuM HEpBBIil MOMEHT,
KOIJIa 9IHCJI0 cTasio Gosbine nian pasuo 1001/2. Ilycrs g0 storo 6su10 wnciao N < 1001/2,
a crano 2N > 1001/2. Torma 2N < 1001/2 - 2 < 1001 - 3. Crenosaresnbho, 2N JIeKUT B
Hy>KHOM uHTepBaJje. Eciim m3nadanbuo uncio 6bu1o 6osbine, yem 1001 - 3, To aHAJIOrTIHO

OysieM yMHOXKaTh ero Ha 1/2, moka oHo He craner Mmenbiie 1001 - 3.

BTopoe penienue. Ecin B KaKOii-TO MOMEHT MBI IMEEM YHCJIO 7, TO YMHOYKUB €0 Ha "T“,
MBI TToJtyaum 1+ 1. A yMHOXKUB €ro Ha "T_l, MBI TtoJtyauM 1 — 1. O49eBUIHO, ITO OIEePAIIAME
yBeJUUeHUs W yMeHbIeHus Ha 1 u3 Jiioboro HATYypaIbHOTO Yucja MOXKHO rmostyanTh 1001.
Ocraoch TOIBKO TMTPOBEPHUTD, UTO Mbl YMHOXKAEM Ha paspeleHHble uncia. /leficrBurenbHo,

1<l =14+ 1 <2unpun > 2 semomseno 1/3<1—1 =121 <1,

(40 6amoB) B aazepv npuexaau 90 wrosvnuros. Mseecmmuo, wmo cpedu aobvix 10 wron-
HUK08 00A3amesvro watidymea dea dpyea. Ckagrcem, wmo 2pynna wWKOALHUKOS 00pasyem,
uenovwky opyorch, ecau demeti 8 2pynne MONCHO 3AHYMEPOBaML “uciamy om 1 do k max,
wmo 1-1 u 2-G — dpysva, 2-0 u 3-1 — dpysva, ..., (k—1)-i u k-0 — dpyava. okasicume,
YO BCEX WKOALHUKOS MONCHO pa3dbums we boaee wem na 9 epynn, xastcdas us Komopwvix 06-

pazyem uenowky dpyotco. (I'pynna us odrnozo wkosvruka mootce obpasyem uenowry opyrco. )

Permtenne. Bosbmem kakoe-TO pasbueHne IMKOJBHUKOB Ha TEMOYKH (HAIIPUMED, Ha OJHO-
sjieMeHTHBIe Tpy1bl). [lycrs A u B — kpaiiHue MKOJIbHUKY U3 Pa3HBIX Tenovek. Kein onn
JIPYZKaT, TO UX TPYIIIBI MOKHO OO0beIUHUTD, cBA3aB A u B 1pyr ¢ apyrom. Byaem mpoBouTh
Takue o0beJIMHEHNs JI0 TeX TOop, TOKa 3TO BO3MOxKHO. Ecim octanmoch 6osee 9 mernodek, To
BBhIOEpEM B KazKJION M3 HUX 110 KpaitHeMy MIKOJIbHUKY. X He MeHee 10, 1 110 yCJIOBHIO CpeJiH
HUX HaiiayTcs aBa apyra. Ho Torma ux mernoYku MOXKHO OObeJMHUTD, YTO HEBEPHO. SHAYUT,

ocTaJioch He bojee 9 1ernoyex.

(40 6astoB) Onpedeaume 3nar cymmol

<\/2021 _ \/202())3 n (\/20—2 _ mf v (\/2019 - \/2021)3,

HE GBINOAHAA G036CIEHUE CAALACMDBIT 6 mpemmslo CIMeENEHD.

OtBet: Bripakenue orpumareabHoO.



Pemenne. Ecim a4+ b+ c =0, To a® + b3 + ¢ = 3abc, mockoabKy

(a+b+c)* =a®+ >+ — 3abe + (ab + be + ac)(a + b+ c).

V mac a = v/2021 — v/2020 > 0,b = /2020 — /2019 > 0, ¢ = /2019 — /2021 < 0.



1.

Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2021/2022 y4ebHBI roj

3amanug ajiga 8—9 KJaccoB

(10 GajutoB) 16 demeti pazauuno20 pocma 6CmMal 6 Kpye, 6¢e AUUoM 6 yenmp. Kascdoi us
Hux cxasan: «Mot npaswiti coced eviwe moezo aecozo coceday. Kakxoe naumenvuee Koaue-

cmeo demeti Mo2.a0 cKazamsb npasdy?

a) 0;
6) 1;
6) 2;

2) boavwe 2.
OrsBer: B).

Pemenue: [IponymepyeM mecta pacrnosiozkeHus JieTeil B Kpyre unciaamu ot 1 o 16 mpotus
4acoBOll cTpesiku. Pazjiesium jiereit Ha 2 TPYHIBL: CTOAIIIX HA MECTaX ¢ HEYETHBIMU HOME-
paMu — nepsas Ipyllia, U CTOAIUX Ha MECTaX C YeTHBIMU HOMEpaMU — 6Mmopasd T'PyIa.
3aMeTuM, 9TO BBICKA3BIBAHUS JIeTell U3 MEePBOil IPYIIIHI OTHOCATCH TOJBKO K JIETSIM U3 BTO-
poii rpynmbl, 1 Ha000poT. Tak Kak Bce JIeTH PA3HOI0 POCTA, B KAXKJIOM U3 I'PYIIIT €CTh CAMBbIii
BBICOKMIT peberok. Takum obpa3om, KaK MUHUMYM 2 BBICKA3bIBAHUS SIBJIAIOTCS MPABION —
9TO BBICKa3bIBaHNs PeOEHKA M3 ITEPBOIT TPYIIIIHI, CTOSIIETO CJIEBA OT CAMOTO BBICOKOTO BO BTO-
poit rpymie, nu pebeHKa U3 BTOPOU I'PYIIIBI, CTOSIIETO CJIEBA OT CaAMOT'O BBICOKOT'O B II€PBOI

rpylie.

[IpuBeieM nmpumep pacioIozKeHNs, JIjIsI KOTOPOT'O BEPHBI POBHO 2 BBICKa3bIBaHUs. BricTponm
Jereii o yObIBAHWIO UX POCTA, (TO eCTh IEePBBIM Gy/IeT CaMblil BBICOKHIA, a 16-M — caMblil HU3-
kwuit). JIerko 3aMeruTh, 9TO MPU TAKOM PACIOJIOKEHUH OY/LyT BEPHBI TOJHKO BBICKA3bIBAHUSI

nereit, crogamux Ha 1-m 1 16-M MecTax.

(10 6ammoB) V Bacu umeromcs:

a) 2 pasausnoir moma us cobpanua covunenud A. C. [Tywxuna; evicoma kazrcdozo moma —
30 cm;

6) cobparue covwunenut E. B. Tapae 6 4-x momax; evicoma kagrcdozo moma — 25 cm;

68) KHU2a AUPUMECKUT CTMUT06 6blcomoti 40 cm, onybaukosarnnvir camum Baced.

Bacsa xouem pacnoiostcums amu KHU2U HG NOAKe Mak, wmobbt e20 meopenue 6vlio 6 YeHmpe,
a KHU2U, CMOAULUE OM Me20 NG 00UNAKOBOM DACCTOANUU CACCA U CNPAGA, UMEAU DPAGHYIO

svicomy. CKOALKUMU CNOCOOAMU IMO MOHCHO clesamb ?

a)3-20-41;
6) 2! - 31;
6) 3i5i;

2) Hu 00ur U3 YKA3AHHDBIT 0TEEMO06 HE ABAAECINCA GEPHHIM.



OrsBer: a).

Pemenne: 13 ycioBusg cMMMETPUYHOCTH PACCTAHOBKU BBITEKAIOT JIBa BHIBOJIA.
1) CneBa u cipaBa or cTuxoB Bacu 10/1KHBI cToaTh ofuH ToM [lymmkuna u 1Ba Toma Tape.

2) g romos [lymkuna gomycrumbr 3 napsl mosunuii: (1,7), (2,6), (3,5). OcranbHbie ¢BO-

60,ZLHI>Ie MecCTa OJOJI?KHBI 3aHUMaTh KHHUT'U Tapne.

PaccraButs Toma [lymkunna Ha BEIOpAHHBIX JIJIsT HUX MTO3UIIAX MOXKHO 2! criocobamu. [locte
9TOro KHUTK Tapiie Ha OCTABIIMXCsT MECTAaX HE3aBUCUMO paccTaBstiorcs 4! criocobamu. Takum

00pa3oM, OKOHYIATETEHOE KOJNIECTBO PACCTAHOBOK — 3 - 2! - 41,

(10 6amnoB) Juazonasu AC v BD wemuwipexyzorvnurxa ABC D nepecexaromesn 6 mouke P,
Ha duazoraau AC ommevena mouwka M maxas, wmo AM = MC. Ommemovme eeprvie

ymeeporcoeHu.

a) Pacemosnusa om mowku M do konuos duazonanu BD pasnvi: BM = MD.

6) Cymma naowadet mpeyzorvrukos ABM uw AM D pasna cymme naowadet mpeyzoivHu-
ko6 BMC v CMD.

8) Cymma naowadets mpeyzorvruros ABM u CPD pasna cymme naowsadets mpeyzoivHu-

xo6 BMC uw APD.

2) Cpedu nepenucaennul YymeepHcoenuil nem GepHuLL.

Orser: 6).

Pemntenne: PaccMoTpum Kazkjioe U3 yTBEPKIEHUN.

a) Paserctso BM = DM 5KBUBAJEHTHO TOMY, 4TO TOYKa M JIeXKUT HA CEPEMHHOM Iep-
nenuky/sipe kK BD. Ha pucynke cieBa nipuBejien npumep derwipexyroibanka ABC D, s

KOTOPOI'0 9TO HE TakK. BHa‘{I/IT, yYTBEPXKJIECHNE a) HEBEPHO.

6) ¥V tpeyrosnbuukos ABM u BMC pasubl ocuoBanuss AM u MC, a Takzke BBICOTHI, OITy-
mennble u3 Bepiuabl B. CriegoBaTe/ibHO, IIOMA/IN STHX TPEYyTOJILHUKOB PABHBI. AHAIOTHY-

HBIM 00pa30M paBHBI IO TpeyroabHukoB AM D u CM D. Tlostomy

Saapm + Saavp = Sapmc + Sacmbp,

TO €CTh 6) BEPHO.



B) B cuny 6) Saapym = Sapumce. [losromy B) paBHOCHIbHO paBeHcTBy twiomaaeid ACPD u
AAPD. BoicOoTBl 3TUX TPEYTOJBHUKOB PABHBI MIEPIEHIUKY/ISIPY, OMYIIIEHHOMY W3 BEPITUHBI
D na upsamyio AC. Ho ocuoBanuss CP u AP TpeyroJibHUKOB COBIAJIATh He 00s3aHbI (COOT-

BETCTBYIOIIU{T TIPHUMED TTOKa3aH Ha PUCYHKE CripaBa). SHAYUT, YTBEPKJIEHUE B) HEBEPHO.

. (20 6amnoB) B mapcuanckom xasendape 200 cocmoum uz 5882 dnet, a 6 Kasxrcdom mecaue

100 uau 77 oneti. Crkoavko Mecaues 6 MapCuaHCKom Karendape?
OtsBert: 74.

Pemntenmne: [lycts x — KoyimdecTBO MecdrieB, B KoTopbix 100 JHEl, 1y — KOJMIECTBO MECHIIEB,
B KoTopbIx 77 mueii. [lo ycmosuio, 100x + 77y = 5882. OueBuano, y < 66, nnave z < 0.
Bamernm, 9TO

x mod 11 =100z mod 11 =5882 mod 11 = 8.

Buauut, r = 11k + 8 upu HEeKOTOpPOM 11eJIoM K, OTKY/1a
(11k + 8) - 100 + 77y = 5882 <= 1100k = 5082 — 77y = 77(66 — ).

[IpaBas wactb genurca na 100, no 77 u 100 B3anmuo npoctsl. Torna na 100 geured ducio
66 — y, nexamee Mexay 0 u 65. 910 BO3MOXKHO Jinib B ciaydae y = 66. [ostomy z =
=0,01- (5882 —76-66) =8 ux+y="T4

. (20 6asmoB) IIpogeccop K., stceaasn npocivimv 0CmpaKom, nAGHUPYem Ha KaxHcdol ceoets aek-
YUU Paccrasueams ne menee 06Yx, Ho u He bosee mpex pasHur arnekdomos. Ipu amom mrHo-
glcecmea anekdomos, paccka3aGHHT Ha PA3HHLL AEKUUAT, He doadcHb, cosnadamsb. Ckoavko

6cez20 aexuuti cmootcem npowecmsy npodeccop K., ecau on snaem 8 anexdomoes?
OtBer: 84.

Pertenne: [Ipodeccop MozkeT 3a1€ficTBOBATH BCe BO3MOYKHbIE TPONKY aHEKIOTOB (UX THCIIO
pasro Cy = 56), a Takzke Bee napbl anek10Tos (ux C2 = 28). Takum 06pa3zoM, MaKCUMAILHOE
KOJIMYECTBO HADOPOB aHEKJIOTOB, KOTOPbIE MPOMECcCcOp MOXKET UCIOb30BaTh Ha JIEKIUSX,
paBHO 56 + 28 = 84.

. (20 6asumoB) Hasosem ca080M A100Y10 KOHEUWHYIO NOCAEA0BAMENLHOCTID OYKE PYCCKo20 arda-
suma. CKoAbKO PA3AUNHDIT NAMUOYKEEHHDIT CAOE MONHCHO COCTMABUMb u3d byke crosa CAM-

CA? A us 6yxe caosa I[TACTA? B omeeme ykaxcume cymmy HAUOEHHDIT HUCEN.
Otset: 90.

Pemmrenne: B ciope CAMCA Bazk bl BcTpedaercs OyKBa A 1 JiBask/Ibl BCTpeUIaeTcsi OyKBa
|

C. CnemoBaTeibHO, KOJTUIECTBO PA3IUIHBIX CJIOB Oy/IeT PABHO % = 30. B cioe ITACTA

TOJILKO OyKBa A BeTpedaeTcs JBazKIbl. [109TOMy KOJIMYEeCTBO PA3INIHbIX CJIOB B 9TOM CJIyYae

OyeT paBHO g—: = 60. B cymme momyamm 30 + 60 = 90.

. (30 6amnos) Ha cmopone AC mpeyzorvnura ABC, 6 xomopom LACB = 45°, ommeuena

mouxa K maxas, wmo AK = 2KC. Ha ompesxe BK nawnace maxas mouka S, 4mo
AS 1 BK u ZAKS = 60°. Jloxaotcume, wmo AS = BS.



Pemenune: B npsamoyronbaom tpeyrosbauke ASK ¢ npsambiv yriaom S yron AKS pasen

60°, cienosarensio, KS = AK.

B tpeyrompauke KSC yron CKS pasen 180° — ZAKS = 120°, a KC = %AK = K&S.
[Toyaaem, aro Tpeyrompauk K SC' — paBHOOeapeHHbIi ¢ ocHOBanueM SC' u yrjiaMu mpu

ocHoBannu, pasabiMu 30°. Torma
ZSBC =180° — ZBKC — ZBCK = 180° — 120° — 45° = 15°,

a TaKzXKe
LSCB = /BCK — ZSCK = 45° — 30° = 15°.

Takum obpasom, Tpeyroybauk SCB — paBHoOeapenHblil ¢ ocHoBanneM C'B, orkyna SC =
= SB.

Paccmorpum tpeyronpauk ASC. B mem LSAC = 30° = LZAC'S. CaenoBaresibHO, 9TO paB-

HOOEIpEeHHBIN TpeyroabHuk ¢ ocHoBanueM AC, o ectb SA = SC. B urore nonydaem SA =
=5C = 95B.

. (30 6asmoB) Buicomuvi ocmpoyzoavhozo nepasrobedpennozo mpeyzosvruka ABC, onywen-
note u3 eepwur A u C, nepecexaromes 6 mouke H, a makoce nepecexarom buccexkmpucy
yeaa ABC 6 mouxaxr F u G coomeemcmeenno. [loxascume, wmo mpeyeorvrux FGH —

pasrobedperHviil.

A C

Pemenne: Ilycto M — ocnoBamnue OuccekTpuchl yryia B. 3amMeTum, 9TO BO3MOXKHBI J[Ba

BapraHTa B3alMHOI'O paciojoxkeHnsi Touek F u G Ha duccekTpuce BM: touka G JexKur



10.

Mezxky Toukamu B u F (pucyHok cjesa) wiu Touka Fojtexkur mexy toukamu B u G

(pucyHOK crpaBa).

[Iycts Q u S — ocHOBaHUe BBICOT, OMyIeHHBIX 13 BepmmH C' 1 A coorBeTcTBeHHO. Pacemor-
pPUM [PAMOYTOJIbHBIE Tpeyroibuuku BQG u BF'S. Ouu 1mo1o0HbBI 10 JIBYM yIJIaM, TaK Kak
BM — 6uccekrpuca. Cienosarensno, ZBGQ = ZBFS, u ouH U3 9TUX YTIJIOB SIBJISIETCH Y-
sioMm Tpeyrosbauka F'GH, a BTopoit — BepTUKAJIBHBIM C JIDYTUM yTJIOM Tpeyroiabanka FGH.
Taxum obpazom, B TpeyroJibauke F'GH paBubl yriibl ipu Bepiinaax F' u G, T.e. TPEyTroJbHUK

SIBJISIETCS PABHOOEIPEHHDBIM.

(30 6asmoB) Ha cmopone BC xeadpama ABCD ommeuenwv, mowku E u F max, wmo
BE : EC=CF: FB=1:2. Ha cmopone CD ommeuena mourxa G max, wmo CG : GD =
=2:1. Ha cmoporne AD ommevwenvr mouku H u I max, wmo Al : ID =DH : HA=1:2.
Ompesox BG nepecexaem ompesxu AE, IF u HC 6 mouxax J, K u L coomeemcmeerto.

Irowadv Kaxozo uz wemuvipexryzosvnuros borvwe — EFKJ uau GDHL?

Orser: [Lnomans GDH L 6omblire.

M B ENF C
O
G
@
A I H D

Pemenne: Oboznauum Sapep = 365, Scrg = x. Torna Scpy = 6S u Sgpur, = 65 — «,
Spoa = 125 u S, = 125 —x. s pasercts BE = FF = FC = Al = IH = HD BoITekaer,
qro AFE | IF || CH, n no teopeme @Paneca BJ = JK = K L. 3naunt, tpeyroiasunku BJE,
BKF n BLC nonobust. Janee naxoaum Sgrp = %SBCL, SBrF = gSBCL " Sgrr; = SBrxF—

— Spsg = $Spcr =45 — £

st Toro, 9TOOBI CPABHUTH ILIOMIAIN 33 AHHBIX TE€THIPEXYTOJBHUKOB, OCTAJIOCH HAWTHU I.

Ob6oznaunm qepe3 N cepenuny cropoubl BC. IIpojanum cropony BC' 3a Touky B u oT™MeTuM

takyio Touky M, ato CN = NB = BM. Ha cropone C'D ormerum Touky O — cepeuny

orpeska CG, 1o ectb CO = OG = GD. Torna NO || BG || M D, u o reopeme ®Paseca CP =

= PL = L(Q). Paccmorpum Tpeyronbuuku QH D u QMC. Oun nonodbust ¢ ko3ddurimenToMm,
HD _ 2 _ HQ cL

_ cL _ 6 _ 6.2 _ 4 .gg_ 2
PAaBHBIM 37 = 5 = ¢ - Cnenosarensno, 17 = 3. Torma x = 7 - 3Scup = 77 - 65 = 779,

42 _ 36
OTKY/la SGpHL = ﬁS> SEFKT = ﬁs-

|©I

(40 6asnoB) ITyemv P(n) obosnavwaem npoussederue uudp namypasvhozo wucaa n. Ilpu

KAKOM HAUOONDWEM HAMYPAALLHOM K Hatidémcea makoe namypasvroe wucao n > 10, umo

P(n) < P(2n) <...< P(kn)?

5
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12.

Orser: 9.

Pemenne: [lokaxkem BHauase, aro k < 10. leiicrBurensrno, npu k > 10 B Ham HaOOD
qucest Bxogur P(10n). OHo paBHO HyJII0, TOCKOJIbKY dncyio 10n 3akanuuBaercs Ha 0. Torya

P(n) < 0, 9T0 HEBO3MOXKHO.

[IpuBemem Tenepsb peanusanuio 1t k = 9. B kadecTBe n MOKHO B34Th uncio Buga 11...1
J
npu JioboMm j = 2. B atom ciayuae P(sn) = s/, s =1, ..., k, a uncia s/, 09eBUIHO, BO3pAC-

TaroOT.

(40 6asmoB) Yucaa om 1 do 600 pasbumuve na Heckoavko epynn. Hasecmmo, wmo ecau 6
epynne bosee 00H020 YUCAL, MO CYMMG AOOBLT I8YXT “uces u3 amot 2pynnov. deaumcs na 6.

Kaxoe naumenvuee Koasuvecmaso epynn moocem ovms ?
Orset: 202.

Pemmenne: Ilpu k = 0,1, ..., 5 oboznaunm depe3 GG, MHOKecTBO duces or 1 g0 600, marormme
npu genaeHun Ha 6 ocrarok k. Ilycrs umcsio a u3 Gy BXOAMT B HEKOTOPYIO rpyimy. Ecian B
Hee BXOJUT elre 4ncio b, To oHo npuHaiiexkuT Gg_, nHade a + b He kpatro 6. Ilycts B 3T0i
I'PYIIIe eCTh TpeThe Iucio ¢. Torma oo exut u B Gy, 1 B Gg_g. DTO BO3MOXKHO TOJTBKO ITPH
k =0wu k = 3. Yucia, xe Bxogsmme B Gy u G'3, MOXKHO BKJIIOYATh TOJBKO B JIBYX3JIEMEHTHbBIE
rpymibl, a Becero Takux unces 400. 3naunt, onu gator He Menee 200 rpymm. MuoxkectBa G 1
(G5 MOTYT 00Pa30BBIBATH TPYIIIBI, HO OObEIMHUTD B OJIHY UX HEJIB3d. TakuM 0Opa3oM, BCEro

norpedyercs 1o Kpaiineit Mepe 202 rpyIib.

[IpuBenem peanuzaruio pasouenus wa 202 rpymmbsr. OgHolt HUX Oyner Go, apyroit — Gy, a

Tak:Ke BblOepeM rpymmel Buga {6n + k,6n+6 —k}, tnen=0,1,...,99u k= 1,2.

(40 6asumoB) IIamv MAAHUKOS UPAAU 6 CA0BG: KAAHCOUT U3 HUT HANUCAA N0 T PABAUNHOLT
cn06. OKa3ai0Cb, 4Mo Y KaHcA020 MANGUUKG €CTNB POBHO N0 2 CA0BA, KOMOPLIE HE BCMPEUa-
0MCA HU Y 00H020 U3 OCTAALHBIT MAALUK08. Kakoe Haubosvuiee KoAUMeCBo Pa3AUYHbLT

CAOB MOZAU CYMMAPHO HANMUCAMD MAALYUKY?
Orser: 22.

Pentenue: Beero 0Ob110 Hanmcano 5 X 7 = 35 cjoB. [1ocKo/IbKY KazK/Iblii MAJIBINK HAIACAJT
POBHO 2 €JIOBa, KOTOPbIE HE BCTPEUYAJUCH HUA Y OJIHOIO U3 OCTAJIBHBIX MaJbIMKOB, TO TAKUX
HEITOBTOPSIONINXCA CJIOB ObLIO cymMMapHO Hanucano 5 X 2 = 10. U3 ocraBmmxcsa 25 cjioB
(HOBTOPSIIOIIUXCsT) KazK10€ ObLIO HAIMCAHO XOTs Obl JBaxKIbl. CiiejloBaresibHO, ux He GoJiee

[%] = 12, a obimee KOJIMIecTBO CJIOB He mpeBocxoauT 10 + 12 = 22.

[Ipumep pacmpeiesiennst TOBTOPAIONINXCS CIOB (S;):



S1 |82 | 83| S4 | S5 | S6 | St | S8 | S9 | S10 | S11 | S12

=
v
v
v
n
n

My | + + |+ |+ ]+

Ms + + + | + +
M, + + + + | +
M; + + + |+ |+

13. (40 6asutoB) B wmazasune, 2de 6ce mosapvl CMOAM yeaoe “ucro pybaet, deticmeyrom dea

CNEYUAGADBHDBLT ’flped/LOI)fCGHUﬂ.'

1) Iloxynamenanv, Kynuswuil 00HOBPEMENHO He MEHEE MPET MOBAPOS, MOACEM BLLOPAML 6
nodapox (becnaammo) o0ur Mosap, CMOUMOCTY KOMOPO2O HE NPESHULAETN MUHUMAND-

1ot U3 CMoUMoOCmets ONAGYEHHBIT moeapoe,

2) Iokynameav, Kynuswul posro 00ur Mosap na cymmy rve menee N pybaet, noaywaem

ckudky 20% wa caedyrowyro nokynky (us 4106020 KOAUMECTNEA MOBAPOS).

THoxynamenn, enepsvie npuwedwut 6 darHvil MA2A3UH, TOUEM NPUOOPECTU POBHO UEMBIPE
mosapa cymmaproti cmoumocmuvio 1000 pybaeti, camvili dewesvill U3 KOMOPLIT CMOUM He
menee 99 pybaet. Onpedeaume nauborvuiee N, npu KOmMopom 6mopoe npeosodtcenue OAf

HE20 6bl200NEE NEPBO20.
OtseT: 504.

Pemenue: O6o3natnM depe3 S CyMMapHYIO CTOMOCTH Y€THIPEX 3aUHTEPECOBABIINX MTOKY-
naTess TOBapoOB, a depe3 X — MUHUMAaJIbHYIO BO3MOYXKHYIO CTOMMOCTH TOBAPOB. 3aWMHTEPe-
COBAHOCTH POBHO B 9YETHIPEX TOBApPaX O3HAYAET, UTO MOKYIATETh MOYKET BOCIIOIH30BATHCS

b0 npeyiozkenneM 1, ubo 1peiyiozKeHueM 2, Ho He 00OUMH.

[IycTh TOBapbl CTOAT S1, So, S3, S4 PYOJIE, TIe §1 = So = S3 = S4 = X. B ciyuae nepsoro
CIENNAIbHOIO IPEJIOXKEHNS TOKYIIaTe/ b MOXKET IOy IUTh B II0IaPOK TOJBKO TOBAp CO CTO-
HUMOCTBIO S4; CJIEJIOBATE/ILHO, OH IOTPATUT S — §4 pydsieit. B ciydae Broporo crenuaabHOro

IpeJiozKeHud IOKYyIIaTe/JIb IIOTPaTUuT
s; +0,8(S — 5;) = 0,25, + 0,85,

rjae s; — MUHUMaJbHAasg U3 CTOMMOCTEil, He MeHbInas N (OHA CyIIECTBYET, MHAYE BTODBIM

PEJIJIOZKEHIEM HeJb3st OyJIeT BOCIIOJIb30BATHCH ).
[TokymaTe o BBITOHEE BTOPOE CIIEIUATBLHOE MTPEJJIOKEHIE, eCITH
0,2s; + 0,85 < S — s, < 0,25, <025 — sy & 55 < 5 — bsy,
orkyma N < s, < S —5s, <5 —=5X, toectb N <S5 —1-5X=1000—-1—-5-99 = 504.

[IpoBepum, uto 3navenune H04 peanusyercda juig N. Ilycts crommocTn ToBapoB paBHbI 99,

198, 199 u 504 pyOas. U mycThb jyid ucnob30BaHus BTOPOTO CIENUAIBHOIO TPE/JIOXKEHIS
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HoKymaTesb npuobperaer ToBap crouMoctbio 504 pybssa. Torna on 3ammatut cymmy 504 +
+0,8-496 = 900,8, KoTopas MeHbIIle CYMMBbI, IIOTPAYEeHHON B CIydae UCIIOJIHL30BAHUS IIEPBOTO

crieraJibHOTO TIpeytoxkenns — 1000 — 99 = 901.

(40 6amtoB) Jokasicume, wmo cpedu mpex wucen 777202 . 9992021 — 1 9992021 . 5552021 _ 1

5552021 . 7772921 1 moavko 0dno deaumesa na 4.

Pentenmue: [Iycts m u n — HedeTHBIE HATypaJbHbIE Yucja. Kcaum OoHU JTal0T OJMHAKOBBIM
ocTaToK oT Jiejiennd Ha 4, To 6o mn mod 4 = 1, ub6o mn mod4 =9 mod4 = 1. B
moboM ciydae mn — 1 Kpatno 4. Eciiu m u n jaioT pasnble ocTaTKu OT JieieHus Ha 4, To

mn mod 4 =3, u mn — 1 Ha 4 He JAEIUTCS.

Bamernm, 9To npu Jlesiennu Ha 4 ancio 777202 naer ocrarox 1, a 5552021 1 9992021 — ocrarox

3. 3naunT, Ha 4 AeauTed TOIBLKO dmeiao 9992021 . 5552021 1



Oaumnuaga mkojapHukoB CIIGI'Y mo maremaruke
IIpumepsl 3amanuii OTOOPOYHOTrO TAIIa
2021/2022 y4ebHBI roj

Saganus gjst 6—7 KJjaccoB

1. (15 6amioB) B KHUMNCHOM MA2A3UHE YCTNAHOBACHO NPABUAD «CYMMUPOBIHUA> CKUJOK: <eC-
AU HG Mosap Jeticmsyrom padnvle 6udvl CKUIOK, MO OHU NPUMEHANMCA NOCACIOBAMENLHO
dpye 3a dpyeom». Hanpumep, ecau na mosap deticmeyrom dee cxkudku A% u B%, mo nepsas
CKUOIKAQ NPUMEHAEMCA K UCTOOHOT CIMOUMOCTU MOBAPa, 4 6MOPas — K pPe3ysvmamy oet-
cmeus nepsoti ckudku. Cetlivac 6 mazasune deticmeyrom dee ckudku: «Ocenwnans 6 25% u
«Pandommany — menyre6aa ckudka Ha UeA0e YUCAO NPOUEHMOE, ONPEICAACMAL 6 MOMEHM,
opopmaerus nokynku. Hexmo, umerowutdl kapmy nocmosnno2o nokynamens, 0a0uyyro ckuo-
ky 20% nma ece mosapwvi, npuobpes 3a 69 pybaet KHu2y, HAUAALHAL CTOUMOCTL KOMOPOll

ovra 230 pybaet. Kaxos 6w pasmep «Pandommotis crudku?
Orset: 50%.

Pentenue. 3ameTnM, 9TO MOCTIEI0BATEILHOCTD IPUMEHEHNN CKUJIOK HECYINEeCTBEHHA, T. K.

npuMenerne cKuKu B A% paBHOCHJIBHO YMHOYKEHHIO CTOMMOCTH TOBapa Ha (1 — %). [IycTn

R — Bejmunna «paH,ILOMHOfI>> CKHM K. TOI‘,ZL& B pe3yJjibTaTe «CyMMHUPOBaHUA» TPEX CKUIOK

25 20 R
2 * ]___ * 1__ * 1—— = - .
30 ( 100) ( 100) ( 100) 69 < R =050

2. (15 6amnoB) Hazosem ca060M 410610 KOHEUHYIO NOCACIOBAMEALHOCTL OYKE PYCCKO20 A~

MBI IIOJIy9YHUM

&CLSUTTLCL. Cxonvko pPa3AUYHDLL H@mbbp@x6y7€66HHbL$ CA0B6 MOIHCHO cocmasuinsd us3 6y7€8 CA06a

KAIIIA? A us byxe caosa XJIEB? B omeeme ykaostcume cymmy HAUOEHHLT “UCEN.
OrtBer: 36.

Pemenue. B ciose XJIEB Bce OykBbI pa3indHbie. SHAYUT, IEPECTaBisdsd OyKBbI, MbI ITOJTY-
qaM 4 -3 -2 -1 = 24 cyosa. U3 cioBa KAIITA moxuO cocraButh 12 cios. JleiicTBuresnsbHo,
qutst OykB K u I ects 4 - 3 = 12 moswuruii, a Ha ocrasiuecs: mecta rumeM OyKBbl A. Takum

obpaszom, B cymMme mosiydaem 24 + 12 = 36 cJios.
3. (35 6amwioB) 2Kyprasucmol uLACHUAU, MO

a) 6 pody vapsa Hadnymusa ece NOMOMKU — MYHCUUNDL: Y CAMO20 4aps OvA0 2 Coina, Y

60 e20 nomomxos — mootce no 2 coima, a y 20 — no odnomy;
6) 6 pody yaps SuH06UA BCE NOMOMKU — HCEHUUHDBL: Y CaMO20 UapsA Oviao 4 dovepu, Yy 35

€20 nomomxos — no 3 dovepu, y dpyeur 35 — no odnod.

Y ocmaavrnr nomomkos oboux uapeti demet ne O6viao. YV K020 u3 uapet nomomros 0uiao0

boavue?



OrBer: VY 3uHoBUA.

Pentenune. Ham HykHO HaiiTu cymMMapHOe KOJIMYECTBO JieTeit B pojy lladuyTus, BKIouas
nereit camoro mapst. Ouno pasuo 60 -2 + 20 - 1 + 2 = 142. CymMapHOe KOJUYIECTBO JeTeil B

pojy mapst 3uHoBus paBHO 4 + 35 -3 + 35 -1 = 144.

(35 6awnoB) B 2ocydapcmse ecmw 11 20podos u cmoauya. Meotcdy cmoauyed v ocmasvrvl-
MU 20P00AMU OP2AHUI0EAHDL 08YCTNOPOHHUE ABTOOYCHBLE MAPULPYML, KAHCOIT U3 KOMOPYIT
(6 oboux nanpassenusz) sanumaem 7 wacos. Hecmoauunvie 2opoda coedunenv. dopozamu ¢
dsycmopornum deusiceruem yurauvecku: 1- 2opod co 2-m, 2-i ¢ 3-m, ..., 10-G ¢ 11-m,
11-% ¢ 1-m. Bpemsa dsusicenus asmobyca no 10601 ud smux dopoe cocmasasem 3 waca. Ilpu
UCTLOABIOBAHUY MPAHZUMHO20 MAPWPYMA (MeHCIY 20p00amu, He COOOUWMOUUMUCH OPY2 ¢
dpyzom manpamyro) xagxcdaa nepecadka mpebyem 2 wacos. HMzsecmmo, wmo doavwe 6ce-
20 dobupamuca us zopoda A 6 20pod B. Ilaccascup evibpas onmumasvhuil (no epemeni)
mapwpym u3 A 6 B, nocae wezo mpancnopmmnas KoMNAHUA COKPATMUAG BDEMA NEPECAIOK ¢
2-x do 1,5 wacos. Cmooicem AU NACCAACUP NEPECMPOUMD CEOT MAPULPYM, MAK, 4MOoObL OH

BAHUMAA MEHDULE BPEMENU (ueMm Yorce 6bibpartviil)?
Otset: Her.

Pemenue. Ilycts & — Bpemsi, Tpebyemoe Ha nepecajiky, t — MUHUMAJILHOE BPEMsl IIPOE3/1a
u3 A B B. [Ipoexarsb u3 1-ro HeCTOJIUIHOTO ropoa B 6-if OITHMAaJILHBEIM 00pa30M MOKHO JIOO
TPAH3UTOM Yepe3 CTOJIUILY, JIMOO «II0 KOJbILYy». B mepBoM ciiydae BpeMsi IpOe31a COCTABUT
2.7+ 2z =14+ z gacos, a Bo BropoM — 5 -3+ 4 - x = 15+ 4x. 1o ycmoButo ¢ > min{14 +
+x, 15+4x} = 14+ x gacos. Ho uz A B B Toxke MoxkHO nonacTs 3a 14+ = 9acoB TpaH3UTOM
gepe3 crosmiy (camu A u B crosuneit 66ITh He MOTYT, TIOCKOJIBKY t > 14 + x > 7). Takum

06pa30M, IIYTHb 9€peE3 CTOJIUIY ABJIACTCA OIITUMAJIBHBIM HE3aBUCHUMO OT BPpEMEHU I1€EPECAJIKUA.

(35 6asutoB) B kaacce na docke 6via 3anucar npumep Ha caodcenue 06Yx yeant wuces. Om-
auvwHuk Ilemsa wa nepemene MoulCAEHHO CAONHCUA IMU YUCAG U nosyyus 2021. Xyasuean Bacs
nodpucosan x 00Homy u3 wuces na kKonue yudpy 0. Kozda navarcs ypox, pewams npumep x
docke ewzsanru Bacro. B pesysvmame caootcenus omn noayywuas wucao 2221. Mooceme au 6ol

onpedesumuv, eepHo nocyuman Bacs uaiu nem?
OrBer: Baca nmocunraa HeBepHO.

Pemmenue. O603HavunM HaIMCAHHBIE HA JIOCKE TeJIble Yncia depe3 x u y. Torma x+y = 2021.
[Iycts Bacs nogpucosan 0 Kk unciy z. Eciu manbreitmue Borauciiennsa Bacu Bepubt, To 107+
+ y = 2221. Boruntas 3anmcannble PaBeHCTBa, MbI ToayduM 9 = 200, 9TO HEBO3ZMOXKHO HU

JJIs KaKOI'o IeJioro .

(50 6astoB) Keadpam 5 X 5 Kkaemouer pazpe3anu Ha HeCKOALKO wacmel pasHot naouadu,
Kaotcdas u3 KOMOPLLL COCMOUM U3 UEA020 YUCAG Kiemouek. Kakxoe MakcumarsvHoe Koaiue-

cmeo wacmet Mo2.a0 noAYy1tuUmMdbBCA NpU Marxom pa3p63aHuu?

OTBerT: 6.



Pentenne. [lokaxkem, uro Oosibiie 6 gacteit ObITH He MOXKeT. JleficTBUTE/ILHO, CyMMapHas
IJIONIA)Ib 7 JacTeil He MOXKeT ObITh MenblIe, yeM 1 +2+3+4+ 5+ 6+ 7 = 28, To ecTh 0OHA

IIPEBOCXO/UT ILIOIIA/Ib KBa/JpaTa.

Tereps mmokazkem, Kak MOXKHO pa3pe3aThb KBaJpaT H X 5 Ha 6 pasHOBEJIUKHX dacTeill:

Takum obpazoM, IJIOMAM KYCOYKOB OYIyT paBubl 2, 8, 3, 7, 1 u 4.

(50 GamtoB) U3z wucea om 1 do 200 6bi6pasy, 00HO UAU HECKOALKO 6 OMOEALHYIO 2PYNNy,
002a0a10UYI0 CALOYIOUWUM CBOTICTNEOM: €CAU 6 2PYNNE eCMb TOMA bl 064 YUCAL, MO CYMMA
00T deyx wucea us amot epynno, deaumca na 5. Karxoe nauboavwee Koaruvecmso vucen

MODHCEM, OVIMD 6 2PYNNE € MAKUM CEOTUCTNEOM?
OTser: 40.

Pemenue. [Ipeamnonoxkum, uro B rpymiy orobpaiu ducjio A, jgaroriee octatok ¢ # 0 npu
nenennu Ha . Ecymm B rpymie ecTh emé 9nucyio 3, To OHO JIOJIKHO JIaBaTh OCTATOK D — ¢ IPU
nenennn Ha 5, 9Tobbl A + B menumoch Ha 5. [lokakem, 9TO JIpyrux 9uces B 9TOH TpyIIe
obITh He MoxKeT. [Iycrs Tam ects erre uncio C, a 7 = C' mod 5. Torma wa 5 geasarcs qucia

i+ jub—i+j, aTakkKe UX pa3sHOCTb, paBHad 2i — 5, YTO HEBO3MOXKHO 1IpH 7 # (.

PaccmorpuMm Terephb aJibTepHATUBHBIN CJIydail, Korja Bce YHucja B IPYIIIE Jejdarcsd Ha 5. B
YKa3aHHOM Jrana3oHe ecTh PoBHO 40 unces, KpaTHBIX D, U BCE ITH YUC/Ia MOYXKHO OJTHOBpE-

MEHHO BKJIIOUYUTH B I'DYIIILY.

(50 6ammoB) Kaotcdwd uz 12 powapet, culauur 3a KpYyaabm CMOAOM, 3a0YMAA MO HUCAY,
NPUYEM BCE YUCAQ Pa3AUHYL. Kancdut poiyaps ymeepotcdaem, wmo 3a0YMaHHOe UM YUCAO
boavue wucen, 3a0YMAHHBLE €20 COCEIAMU CNPABA U CAESA. KaKkoe HauboAbULeE KONUMECTNEO

amux ymeepocderuts moscem 6vimv 6epHo?
OTsBer: 6.

Pertenue. Ilepenymepyem poinapeit mo mopsiiky auciaamu ot 1 g0 12. B mapax (1, 2), (3, 4),
..., (11, 12) xorst GBI OIUH U3 phIAPeil JEKeT (a UMEHHO, TOT, KTO 3arajiaJj MeHbIIee YUCIIo).
SHAUNT, BEPHBIX YTBEPXKICHUN MOKeT ObITh He 6ojee 6. Temepb mpuBeeM mpuMep, KOIIa
BepHBI POBHO 6 yTBep:KieHuil. [lycTh phillapu ¢ HEYETHBIMU HOMEPAMHU 3arajajiu ducja OT
1 10 6, a ¢ yerHbiMu — uucaa or 7 g0 12 (B srobom nopsike). Torga mpasiy roBopsT Bee

PBIIApU ¢ YETHLIMU HOMEDaMU.



9.

10.

(50 6amioB) B pasdesanke demckozo cada 6 KOp3uHe OAA 6eweli-nomepawer oka3aiocs 30
sapeotcex, us Hux 10 curuz, 10 sesenvix, 10 xpachvir, 15 npaswzr u 15 sesvix. Bceeda au
MOICHO COCTNABUMD U3 IMUL BAPENHCEK KOMNAEKMDL U3 NPAGOT U N80T BAPEHCKU 00H020

usema oas 5 demeti?
OTBet: MoxxHO Bcerja.

Pemenwne. [Ipemmnono:xum, 9T0 BO BeeX IIBETAX UHUCIIO JIEBBIX U IIPABBIX BapEXKEeK Pa3/IMIHO
(nHaue cpaly mMeeM 5 HYKHBIX KOMILIEKTOB). Torma B KaxKJIOM I[BETE OIPEIETNM, KAKIX
Bape:KeK MEHbIIE — IIPABbIX WJIN JIEBBIX. XOTdA ObI B JIBYX I[BETaX U3 TPEX MEHBIIUM OyJeT
KOJINYECTBO BapeKeK OJHOTO Tulia (ILyCTh 3TO JIEBbIE BAPEXKKH CHHErO U KpacHoro 1pera). C
JPYyTOif CTOPOHBI, B CMHEM W KPACHOM IIBETE B CyMMe MMeeTCs He MeHee D JIEBBIX BaperKek,
TaK KaK JIEBBIX 3eJIeHbIX Bapexkek He 0oibirne 10. OcTramoch 3aMeTUuTh, 9T0 JJIsT KaxKI0i JTeBOi
BapeKKN CHHETo WM KPAcHOTO IIBETa HallJIeTcs mpaBas BapeykKa TOTO Ke IBETa, ITOCKOJIBKY

IIPpaBbIX BapekeK OOJIbIIe.

(50 6asutoB) B pasdesanke demckozo cada 6 kopaune s ewel-nomepawer 0xa3anrocsy 30
sapeorcer, u3 wux 10 cunux, 10 sesenwz, 10 xpacuwz, 15 npaswr u 15 aesvix. Beezda au
MOIHCHO COCMABUMD U3 IMUL BAPEHCEK KOMNAEKMbL U3 NPaBOT U 1Ae60T B8APEHCKU 00HO20

usema oas 6 demeti?
OtrBet: Her, ne Bcerna.

Pentenue. B kop3une morio 66Tk 10 paBbIX KPacHBIX BapexKek, 10 JIEBbIX 3€/IeHBIX U TI0
5 MITYK IpaBbIX U JIEBBIX CUHUX. V3 HUX MOXKHO COCTaBUTH TOJIBKO 5 Tap OJHOTO IBeTa (a

MUMEHHO, CUHEr0).



	otbor_titul.pdf
	Olymp_2021-22_otbor_10-11_comm2_v1_1.pdf
	Olymp_2021-22_otbor_8-9_comm.pdf
	Olymp_2021-22_otbor_6-7_comm_v1_1.pdf

