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1.

Oaumnuaga mkojgpHukoB CIIGI'Y mo maremaTtuke
ITpumepsbl 3amanuii OTOOPOYHOrO TAIIA
2020/2021 y4ebublIii rof,

Samanua ajiga 6—7 KJjaccos

(20 6asoB) Ha docke ewnucasu 6ce 08Y3HAUHBIE YUCAQ, OCAAUUECH HA 5, Y KOMOPHLT “YUCAO
decamrkos boavwe wucaa edunuy. Taxux wuces okazanrocv A wmyx. 3amem evinucany 6ce 06y-
BHAMHDIE YUCAA, 0CAAULUCCA HA 5, Y KOMOPHLT YUCAO 0eCAMKOS MEHBUE YUCAL edunut,. Taxux

wyucen oxadansocv B wmyx. Yemy pasno 1008 + A?
OTtBer: 413.

Pentenne: Byjiem 3anuchiBaTh IBy3HAYHbIE YUCIA B BUJIE TY, TJE T — YUCTO JECATKOB, & Y —

YUCJIO €HMUIIL,

Beraucsimm, gemy pasao A. Ham Hy:KHBI JIBy3HaYHBIE 9HCIIA, JTeJIAINAECT HA D, T. €. THUCIa, B
KOTOPBIX Yy paBHO jubo 0, yimbo 5. Samerum, ato eciu y = 0, TO T MOXKET IPUHUMATDL JIFOOO0E
3Hadenue oT 1 10 9, u 910 jacT HaMm 9 gmcesn. A eciim y = 5, TO & MOXKET IIPUHUMATDH 3HAYEHUS

TOJIbKO OT 6 710 9, uTo jacT Ham emié 4 uncia. B urore nonyaaem 13 gucer.

Boeraunciium B. 31ech MOXKeT ObITh TOJIBKO CIydail Yy = 5, IOTOMY YTO T — YUCJIO JIECATKOB —
MenbIre () ObITH He MOXKET. SHAUNT, T MOXKET IPUHUMATD 3Hadenns ot 1 710 4. [losromy B = 4.

Orcioma mosryuaaem, aro 1008 + A = 400 + 13 = 413.

(20 6asoB) Hatidume k0Audecmeo pasauinoly YemupEr3HayHbLE YUCEL, KOTOPBIE MOHCHO NO-

AYHUMD, NEPECTNABAAA UuPpol wucaa 2021 (6xarouan u 9mMo 4ucao).
OrtBert: 9.

Pemenne: KosmmuecTrBo BapnaHTOB MOXKHO HailTu 11epebOpoM BapraHTOB II€PEeCTAHOBOK I(p:
2021, 2012, 2201, 2210, 2102, 2120, 1022, 1202, 1220.

[TocunTaTh KOTMYIECTBO BAPUAHTOB MOXKHO TaKyKe, IPUMeHssT MeTOmabl KoMOnHaTopuk. [lo3m-
IO HYJISI MOXKHO BBIOPATH TpeMs CIOCODaMU, TIOCKOJILKY OH He JIOJI2KEH OBITH MEPBBIM. 3aTeM
TpeMms criocobamMu BbIOMpaeM MO3UIuUio 1, & Ha JIBYX OCTaBIIUXCA MecTax cTaBuM JiBoiiku. B

urore nojaydaercd 3 - 3 = 9 BO3MOXKHBIX UUCEL.

(30 6awtoB) Ha ypoke Mamemamuru KaHcOOMY U3 CEMU 2HOMOE HYHCHO HATMU 00HO 06Y-
3HAYWHOE YUCAO0, NPU NPUOABAEHUL K KOMOPOMY “UCAG 18 Moayuasocy 6v. “ucao, 3anucarHoe
memu otce yudpamu, Ho 6 obpammnom nopadke. Moeym iu 6ce wucia, HATIEHHIE 2HOMAMU,

0KA3AMBCA PASNUTHBLMU Y

OrtBet: /la, moryT.



Pentenne: Byjiem 3anucbiBaTh JIBy3HAUYHbIE YUCIA B BUJIE TY, Ve T — YUCJIO JIECATKOB, & 1 —

YUCJIO €MHMUIL.

Haitnem Bce nomyctumbre yucia. 1o yemosuio 10x + y + 18 = 10y + . IIpeodbpazyem:
W0z+y+18=10y+2r = 18=9%y —9r = y=x+ 2.

[Tosromy Ham nogxomat uucia 13, 24, 35, 46, 57, 68, 79. DTUX YUCE]T CTOJIBKO Ke, CKOJIbKO 1

T'HOMOB. BHaLII/IT, THOMBI MOIJIM HAUTH Pa3Hble YucJia.

1

(30 6amnos) ITycmov HamypaivHvie wucaa m u n YooBALMBOPAIOM PABEHCMBY % + % = 090

Joxastcume, wmo m u n we mMo2ym 00HO8PEMEHHO ObIMb HEYEMHDLMU.
Pemenue: [Ipeobpasyem yciaoBue 3a1a9u K BULY
2020(n 4+ m) = mn.

JleBag gacThb 9TOrO PaB€HCTBa ABJIA€TCA YE€THBIM YUCJIOM, CJIEJOBATEJIbHO, Y€THa U €I'0 IIpaBad

qaCTb. HOSTOMy XOTd Obl OIHO M3 9uceJa ™ 1 1 JOJIZKHO OBLITHL YETHBIM.

(50 6asmoB) IIpu pacnpedenenuu semesvnux yuacmros gepmepy Hosocenosy svideaunu 2 x6ao-
PAMHBLT YHAcCMEA Pa3HoT NAOULGOU, UMENUUT UEAOYUCACHHBLE CMOPOHbL. Bo3mootcro au evide-
aums pepmepy Marurnnurosy maxoice 2 K8aIPAMHHLT YUACTKA C UEAOYUCACHHDIMU CTNOPOHA-
MU, YMOOBL CYMMapHas naowads yuacmkos Marunnurosa oviaa 6 2 pasa 6oivule CYMMapHOT

naowsadu ywacmros Hosocenosa?
OrtBet: /la, BO3MOXKHO.

Pemenne: O6o3nauum wepe3 x U Yy CTOPOHBI yIaCTKOB, paciipejieneHHbXx (gepmepy Hoboce-
JoBy. bynem cumrarh, uTo x > y. [lokaxem, Kak 1o x u y HaWTHU JJIUHBI CTOPOH yYaCTKOB,
KOTOPBIE JIOJIZKHBI OBITH BbIeeHbI (hepMepy MaMHHUKOBY B COOTBETCTBUU C YCJIOBUEM 3314~

9.

[Tycts 22 4+ y? = a. Torma pacemorpum 2a:
20 = (r+y)* =20y + 2 +y* = (x —y)* + (v +y)°.

Taxum oOpazom, cymMMapHas IO b KBaIPATHBIX YIaCTKOB CO CTOPOHAMU T+ Y U & —y OyJieT
B JIBa pasa 0oJibllle CyMMAPHON ILIOMA N KBAIPATHBIX YIACTKOB CO CTOPOHAMU T U Y. Takue

YYIACTKH U HYKHO BBLIETUTH hepmepy MamHHUKOBY.

(50 6asoB) ITycmo nocaedosamenvrocms wucea A maxosa, wmo Ay = 3, Ay =8, A3 =13, ....
Joxaocume, wmo cyuecmsyem 6eCKoHEYHOE KOAUYECTNBO YUCA08LT nocaedosamenvrocmeti B
CO CAEOYIOUWUMU CBOTICMEBAMU:

1) Bl = 7,’

2) By = By_1 +d, 2de d — nexomopoe wucao (k=2,3,4,...);

3) UMEOM ¢ NOCACIOBAMEALHOCTNDIO A beCKOHeUHO MHO020 COG?’L(l&&’}OUQUZE YNEHOB.
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Permtenue: 3amernm, uro ecau By Bxonut B A, 10 niporpeccusi B yI0BIeTBOPSIET YCJIOBUIO 3).
JeiicTBurebho, eciim x — obmumit wien A u B, 1o x 4+ bd — toxke. Paccmorpum mporpeccun B

¢ pasnoctsamu A; — 7, tie ¢ > 3. Bee onu paznmmdHbl, n'y KaxKI0i By SBISETCS TaK¥Ke 9JIEHOM

A.



1.

Oaumnuaga mkojgpHukoB CIIGI'Y mo maremaTtuke
ITpumepsbl 3amanuii OTOOPOYHOrO TAIIA
2020/2021 y4ebublIii rof,

SamaHug ajiga 8—9 KJaccos

(10 6amioB) Ha docke 8binucant 6ce MPer3HaYHbE YUCAA, OCAAUUECA HA 5, Y KOMOPHIT HUC-
A0 COMEH DOALWE YUCAA DECAMEKOS, G “UCAO 0eCAMEKO8 boAbULE wucaa edunuy. Taxuxr wucen
oxazansocoy A wmyk. Samem 6uinUCAAY 8Ce MPETIHAUHLE YUCAA, OCAAUUECH Ha I, Y KOMOPHLL
YUCAO COMEH MEHDULE YUCAA 0ECAMKOS, 0 YUCAO 0ECAMKOE MEHBULE YUCAG eOuruy,. Taxur wucen

okasanocv B wmyk. Buibepume sepHvie ymeepircoenu.

a) A>B; 6)B>10; 8) A+ B > 100; 2) A < 10; d) cpedu nepewucienno omeemos

Hem 6epHo20.
OrtBer: a).

Pemenne: O6o3na9nM Tpex3HATHOE YUCIIO KaK TYZ, /e & — IUCI0 COTEH, Y — UNUCIIO JECATKOB,
z — uncyo eauauil. [lo ycoBuio, nCKOMbBIe 9HCIa JIeJISITCs Ha D, 3HAUNAT, 2 paBHO Jinbo 0, J1udo

5.

Ompegennm, demy pasao A. Eciau z = 0, To Hac uHTEepecyer Kogumdectso nap (z,y): 9 > x >
>y >0 Ux8+7+...+1 =36 (8 — KomuecTBO 4nce1, HAUUHAOMMXCS ¢ 9; 7 — KOJIMIECTBO
THCEJT, HAYUHAIONUXCS € 8; ... ; 1 — KOJUYeCTBO UHCe, HAYNHAIONMXCS € 2, T. . aucio 21).
Ecaun z = 5, To KosmaectBo map (x,y), B KOTOpbIX 9 > x >y > 5, Gyaer paBHo 3 + 2+ 1 = 6.
Orcrona A = 36 + 6 = 42.

Beraunciaum B. 3pech MoxKeT ObITH TOJBKO CIydail z = 5, MOTOMY YTO MEHBIe HYJIsl IHUCJIO
JIECSITKOB OBbITH HE MOXKET. SHAYNUT, HEOOXOIUMO HANTH KOJMYECTBO TakuX nap (z,y), aro 0 <
<x<y<5 MNUx3+2+1=06 (3 — KOIMIECTBO YNCEJI, HAUUHAIOMIUXCS € 1; 2 — KOJMYECTBO

qrces, HaduHANXCA ¢ 2; u quciao 34). [Tostomy B = 6.

[Tostydaem, 9T0 BepeH MYHKT a).

(10 6asmnoB) V Bacu umeromes 9 pasnwoir knue Apkadus u Bopuca Cmpyzaukuzx, codepircauu
no 00nomy npousdsederuro nucamenets kaxcdas. Bacs xowem paccmasums amu KHu2U MG NOA-
Ke mak, 4mobvl padom cmoasu: a) pomanv, «Kyx 6 mypasetinures u «Boanw eacam eemeps
(nesatcho, 6 Kaxom nopsadke); 6) nosecmu «Becnokoticmeos u «Ilosecmsv o dpyorcoe u nedpyorc-
be» (nesasicno, 6 kaxom nopadre). Croavkumu cnocobamu Bacs moorcem amo ceaamov?

a)d-7; 6)9; 6)9l/4l; 2) 4.7\ d) dpyeot omeem.

Orser: a).



Pemenne: 3anumem perrenne s o0IIero ciydasi, Korja umeercs N pa3udHbIX KHUT. Bace
HY?KHO PacIiojioxKuTh B psiit N — 2 o6berroB: N — 4 KHUTH, He YKa3aHHBIE B IIyHKTaX a) U 6),
v JIBYX 1ap u3 a) u 6). 1o MoxKHO cuenarh (N — 2)! ciocobamu. Kpome Toro, BHYTpH KazK 10t
mapbl MOXKHO MEHSITh KHUTH MeCTaMMU, UTO yBeJIUInBaeT o0Inee Incao BapuanToB B 4 pasa. B

urore nosydaem 4 - (N — 2)! ciocobos.

g caydas, Korma M3HAYAIBHO UMeeTcst 9 pasHbIX KHUT, mosaydaeM 4 - (9 —2)! =471

(10 6aswtoB) Ilyems 6 mpeyeoavrure ABC cmopona AB =5, a emopona BC' = 4. Buibepume

HEBEPHBIE YMBEPIHCICHUA:

a) ecau AC' =4, mo LABC > LBAC;
6) ecau AC' =3, mo LABC < ZBAC;
8) ecau AC' =2, mo LZACB > LABC;
2) ecau AC =1, mo LABC < ZBAC.

d) nesepnulr ymeepocdenuts Hem.

OrBert: a) u r).

Perntenne: 3amernm, 9ro BADUAHT a) He MOYKET ObITh BEPHBIM, TAK KaK B TAKOM CJIydae Tpe-
YTOJBHUK OyIeT paBHOOEIPEHHBIM ¢ OCHOBaHMEeM AB u yKa3aHHbBIE YIJIbI Oy/IyT PABHBI.

Takke He MOXKeT OBbITH BEpEH BapHaHT TI'), MOCKOJIbKY B 31oM ciaydae AB = BC + AC u

TpeyroJbHUK 6y,ZLeT BBIPOXKJICHHBIM.

B ciayuae 6) yron BAC npsimoii u moromy 6osbiiie ABC; a B ciaygae B) yron ACB Tynoii.

(20 6asnoB) Ha ypoke mMamemamuky KaHcooMy u3 eHOMOE HYHCHO HATMU MPETIHAUHOE HUC-
A0, NPU NPUbABAEHUL K KOMOPoMmY wucaa 198, nosyuaroco 6v, 4ucso, 3aNUCGHHOE MEMU dHCe
yugpamu, 1o 8 obpammrom nopadke. LIpu Kaxkom MAKCUMANLHOM YUCAE 2HOMOB BCe HalldeHHvle

UMU YUCAQ MOAU OKA3ATNDCA PAZAUMHBIMU ?
Otser: 70.

Pentenwne: B cuny npunmuna /lupux/ie MaKCUMaJIbHOE YUCJIO THOMOB PABHO KOJIMYECTBY YUCET,

YAOBJIETBOPAIONINUX YCJIOBHUIO 3a/a9U.

O6o3HaunM TpexXHATHOE YUCJI0 KAK TYZ, TJEe & — TUCIO0 COTEH, Yy — JHUCJIO0 JIECATKOB, 2 — YUCJIO
exunuil. [TocKombKy Hapsly ¢ YUC/IOM TYZ pacCMaTpuBaeTcs U 4ucjo zyr, To x > 0 um 2z > 0.
[To ycnosuio 100z 4+ 10y 4 2z 4+ 198 = 100z + 10y + z. [Ipeodbpazyem:

992 — 992 =198 < = 2z — 2.

Tak kak 0 <2 =2—-2<9u 2 <9, 10 0 < <7. Takum oOpa3zoM, HAM TOJXOJAT 7 3HATCHUIT
x. Kaxx/1o0My & COOTBETCTBYET OHO 3HAYEHUE 2, & BOT i MOXKeT ObITh JitoObIM. CJie/10BaTe/IbHO,

KOJIMYECTBO YKCEJ, YIOBJICTBOPSIONINX YCJIOBUIO 3a1a4u, paBHo 7 - 10 = 70.



5. (20 6amuoB) Hatidume kpammuoe mpém 80COMUSHAYHOE YUCAO-NAAUHOPOM, 3ANUCAHHOE UUPPa-
mu 0 u 1, ecau udgecmmo, 4mo 6 3anUCY 8CET €20 NPOCMBIT OEAUMENET UCTLOALIYIOMCA TOALKO
yugpo, 1, 3 u 7. (Hucaa-nasundpomor wumaromes 00uHaK060 KaxK CAE6G HANPABO, MAK U CNPAEA

Haneso, wanpumep, 11011).
Orsert: 10111101 =3-7%-11-132%- 37.

Pemenune: Orvernm cirejyroriee: MOCKOJIBKY B 3ajiade Tpedyercs HalTH TuC/I0-TAJMHIPOM,
TO TOCJIe/IHAA IudpPa UCKOMOI'O YUC/Ia, PABHO KaK U IepBas, JOJKHbBI ObITh PaBHBI 1; UHUCJIO

JIGJTUTCA Ha 3 TOTJa U TOJIBKO TOTJIa, KOIjla Ha 3 JICJTUTCI CyMMa ero nudp.

TakuM o6pa3oM, HAC HHTepecyeT anciio Buaa labecbal, Tae a, b, ¢ pasub 0 nim 1, a 2(a+b+c)
nMeeT OCTaTOK 1 Ipu jejieHnn Ha 3; T.e. a + b + ¢ JOJIKHO UMEeTh OCTAaTOK 2 IPHU JAeJIeHNN Ha 3.
CrenoBaTeIbHO, TOJIBKO ofHa u3 1udp a, b, ¢ MoxKeT ObITH paBHa HyJ0. [Toaydaem, 9To HaIO0
npoBeputh Tpu gucaa: 10111101, 11011011 u 11100111, OTMeTnM, 9TO KaxKJI0€ U3 ITUX TUCE]T
KpaTtHO 11.
10111101 =3-7%-11-132 - 37,
11011011 =3 - 11 - 333667, 11100111 =3 -11-37-9091.

,ZLB& IIOCJIEIHUX YHCJIa HE YAOBJIETBOPAIOT YCJIOBUAM 3aJda4N.

6. (30 6awno) Ha cmoporne NA mpeyeoavrura NBA ommewernvr mouku Q u F makue, wmo
NQ = FA = NA/4. Ha ompeske QF svibpana mowka L. Yepes mouku Q) u F nposedenw
npamole, napasresvhvie BL, do nepecevernusn co cmoponamu NB u AB 6 moukar D u K
coomeemcmeenHo. Bepno au, umo cymma naousadetc mpeyzosvnukos NDL u AKL 6 2 pasa

MeHvuLe nAowadu mpeyzorvrurxa N BA?
OrtBet: /la, BepHo.

Pentenne:

[Mockombky LB||QD, To paBHBI mwiIoma i TpeyroabHukos LQD u BQD — 3tu TpeyroJbHUKI
uMeroT ocHoBanue D), a MX BBICOTHI PABHBI PACCTOSHUIO MEXKTY HapaJsiiebHbIMU TpAMbiMu LB

u QD. Aunanorununo, nockosibky LB||FK, To pasubl miomaau tpeyroibunkos LFK u BFK,



NMEIOINX OCHOBaHHE FK. Takum 06pa30M, SLDN = SNDQ + SQDL = SNDQ + SQDB = SBQN

1, aHAJIOTUYIHO, Sr A = SBra.

Bamerum, uro y Tpeyrosbaukos NQB, AF B u BN A oqunakoBas BbicOTa (PaCCTOSHUE OT TOU-
ki B 110 npsimoit N A). 3HauuT, OTHOIIEHNE TLIOMA/Iel 9TUX TPeyTroJbHUKOB PABHO OTHOIIEHHIO

JIIJIMH OCHOBAHWIA:
NQ + FA = (1/4+ 1/4)NA = NA/2 = SNQB + SarB = SNBA/2
& SppN + Spka = Snpa/2.

(30 GamtoB) Ileped Hauasom Ypoka YHUMEALHUYA 3ANUCAAG HA JOCKE CALOYIOWYI0 3a0a4y:
«B oxpyotcriocmv paduyca v enucar pasrobedpertvili MPey2oivHUK, Y KOMOPo20 CYMMEL OAUH
0CHOBANUA U 8BLCOMBL PasHa duamempy okpyscrocmu. Hatidume svicomy mpeyzosvhukas. O0-
naxo deoeunur Baca mesamemmno cmep cao6o «duamempys U 6NUCAA BMECTNO He20 <OAUHE».

Cmoorcem au omavunuk Ilemsa pewums 3adawy ¢ ucnpasaernom Bacetd ycaosuem?
OtBeT: Her, He cMoxKeT.

Pemmenne: /lyinna cTOpOHBI @ TPEyTrOJbLHUKA HE MOYKET IPEBBIMATH JIUaMETpP OKPYZKHOCTH,
a BBICOTA h BIIMCAHHOIO TPEYTOJbHUKA MEHbBIIE JIhaMeTpa OIMUCAHHOW OKPYZKHOCTU. SHATUT,
cyMMa, JIUIMH OCHOBaHUsA W BBICOTHI MeHbIe 4r. ITockonbky 7 > 3, clipaBe/jIiBO HEPABEHCTBO
a+ h < 4r < 27r, aro nporusopeunt BacuHomy uncnpapieruto. 3uadnut, [lers ne cmoxker

PEHIUTDL 3a/a49y C UCIIPpaBJICHHbIM YCJIOBUEM.

(30 6amioB) /eoeunuky Bace npucHuaioch, 4mo 6epHo CAeQYwee YMmeepiHcOeHue: eCAl 68 Mmpe-
yeonvnure ABC meduana C'CY, nposedennasn x cmopone AB, boavwe meduanvr AA;, npose-
dennoti x cmopone BC', mo LZCAB menvwe ZBCA. Omauvnux Ilems cuumaem, wmo amo

ymeepwc@e%ue owuboUHO. BbL.ﬂCHU,m@, Kmo u3 Hux npas.

Ortser: Ilpas Ilers.

A
K
4 N,
'1
C oA B o IR N

Pemntenue: Crnadasia npusesieM J10Ka3aTeIbCTBO BCIIOMOTATEIHHOTO YTBEPKICHUS: OOJIBIICH
CTOPOHE TPEYroJbHUKA COOTBETCTBYET MeHbIas Mejuana. PaccMorpuMm Tpeyrogbuuk KM N
rie MN > MK. Ilycts menuanst MM, KK; u NN; nepecekaorcs B Touke (. CpaBHum

a/1eMeHTbl TpeyroabuukoB K MMy u NM M,: KM, = My N, M M, — obmas cropona, a KM <
< M N, cnenosarenvuo, ZMM K < ZMM;N. Teneps paccmorpum tpeyroiabaukun OM, K u
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OMN: KM; = MiN, OM; — obmas cropona u ZOM K < ZOM; N, cnenosarensno, K K; =

Bepremcsa k cay Bacm: ectm CCy > AA;, TO coryiacHO BCIIOMOTATEILHOMY YTBEP:K/IEHUIO,
st Tpeyrosibauka ABC' cripaBeiuBo HepaBernctBo AB < BC'. TlockosbKy mpoTtuB 60bIIIEH

CTOPOHBI JiexkuT Gosbiumit yrou, To ZACB < ZBAC. 3uauut, Bacs omubcs.

(40 6astoB) Ha ocmpose srcusym moavko 50 puuapeti, komopuie 6cezda 2060pam npasdy, u 15
obvisameneti, KOmopue mMo2ym 2080pumv npasdy, Ho Mo2ym u szambv. Paccesnviii npogeccop,
NPUETABWUT HA OCMPOS NPOYECMb AEKUUI, 3a0bIA, KAK020 UBEMA UWAANG HA HeM HA0ema.
Kaxoe MUHUMAADHOE YUCAO BCTPEUHBLIT MECMHOLL AHCUMENET NPodheccop JoaAHCEH CNPOCUMDb O

ueeme ce0tl WLAANDL, YIMOObL MOYHO 3HAMb, Kakol oH?
OTBeT: 31.

Pentenmne: [Tockonbky mpodeccop OYIeT cripalmBaTh TOJBKO PO IIBET ML, TO JIJIsi TOYHO-
r'o TIOHUMAaHUS I[BETA ISl HY2KHO FapAHTUPOBAHHO OIPOCUTDH PhIapeil 60JIbie, ueM 0ObIBa-
Testeil. B xymem cirydae, cpesin OMPOIIEHHBIX MOTYT OKa3aThCd BCe OObIBATEN OCTPOBA, T. €.
15 vesyioBeK; 3HAYUT BCETO HYKHO OIPOCUTHL He MeHee 31 dejioBeKa, YTOObI MHEHHE pbIliapeit

rapaHTUPOBAHHO IIPE00JIaIaJI0.



1.

Oaumnuaga mkojgpHukoB CIIGI'Y mo maremaTtuke
ITpumepsbl 3amanuii OTOOPOYHOrO TAIIA
2020/2021 y4ebublIii rof,

Saganusa gas 10-11 kaaccosB

(10 6asuioB) ITpasuna uepv caedyrougue: usd 64 pasiuiaHbir NPedMemos Ha KarHcooMm waze uzpoKy
HYIHCHO CHOPMUPOBAND MHONHCECTNEO NPEIMEMOSE, PDAHEE HE YNOMUHABULEECA 6 UzPE, 6 KOMOPOM
KOAUMECTNGBO NPEOMEMOE PasHO 603pacmy u2poka 6 200ax. Hepoxu deaarom xodv. no ovepedu;
HAYUHAMD U2PY MONHCEM A1000T U3 ULPOKOS; NPOUZDLEALN, TOM, KMO HE MOHCEM, COCAAMD TOO.
Mmnootcecmea npedmemos cuumaromes Pa3AUYHYMU, €CAU OHU DA3AUNMGIOMCA TOMA Obl 00HUM
NPEOMEMOM UAU ECAU OHU COOEPIHCAM PASHOE KOAUHMECME0 mpedmemos. B uepe yuacmeyrom
Bacuauti u @edop; kascovili U3 u2pokos UMeem 603MOHCHOCMD cOeAamb Toms 0bl 00uH xo0.
Hzeecmmno, wmo: a) Bacuauti na 2 20da cmapwe Pedopa; 6) DPedopy ne menee 5 aem; 6) Pedop

6cezda sviuzpuieaem. Kaxoe HauMenvwee KoAUMECTNEO Aem Moxcem O0vimob Bacuauio?
OtrBet: 34 roza.

Pentenne: Xoj urpsl — BeIOOp 13 64 3/1eMEHTOB HEKOTOPOT'O ITOIMHOXKECTBA, B KOTOPOM CTOJIb-
KO 39JIEMEHTOB, CKOJILKO JIeT UTPOKY. Takmm oOpa3oM, B 3ajiatde HeOOXOMMO CPABHUTDH KOJIAYIe-
CTBa CII0COOOB TaKOro BHIOOpPA: Y KAKOI'O MI'POKa KOJUYECTBO CIIOCOOOB BHIOPATH «CBOE» IIOJ-
MHOKeCTBO, T. e. (g, bosblite, TOT 1 OyaeT BcerJa BEIMIPBIBATSH. Ilycrs V' — Bospact Bacnmma
B rojiax, F' — Bospactr @ejopa B rogax. [lo yemosuto: 5 < F) FF+2 =V V < 64 (oCKOJIBKY
KasKJIblii UTPOK MOYKET CJIeJIATh XOJ, T. €. XOTsl Obl OJIHO covyeTaHue BhIOpaTh MOXKHO). Takke
usBectTHO, uto Cly > CY, Beerna (B ciyuae pasenctsa Oeiop MPOUrpPBIBAI Obl, €CIH GBI XOUII
nepBbiM). Tpebyercst HaiiT MuHUMAJIbHOE V| IPH KOTOPOM BBITIOJIHSIIOTCS BCE TI€PEUNCICHHBIE

YCJIOBUS.

O6o3naunm Bozpact Pejopa 3a x, a Bacumus — 3a x + 2. Pacemorpum rieiodnc/ieHHy o hyHK-
mmio = — C¥,. Ouna Bospacraer ot 0 10 32 u y6eiBaer or 32 10 64. Kpome Toro, Cgf = C33.
[ostomy Hepasenctso CZ, > C&F? BRINOMHACTCS TOT/Ia U TOJILKO TOTJIA, KoTa = > 32. Takmm

obpa3oM, MUHIMAJILHOE 3HadYeHne & + 2 paBHO 34.

(10 6aswtoB) Munucmp K. uddan pacnopsstcerue, wmo npuem 2padxrcoar 6ydem ocyw,ecmessmo-
CA MONBKO 6 MOM CAYYAL, ECAU KOAUMECTNEO Cnocob06 6ulbpams U3 NPUULEOWUT 2PYNNY U3
YEMBLPET UEN0BEK MEHDULE KOAUMECTNBA CNOCO006 6bIOPAMY U3 HUL 2PYNnY u3 08YT “eN06EK.
Onpedeaume, Kaxum moxcem 6vimd MAKCUMANOHOE YUCAO 2DAAHCOAH, YMOODL MUHUCTID UL NPU-

HANY

OTBer: 5.



Pemenne: KoymdaecTro crocob BLIOGpATh U3 1 4eJIOBEK IPYIILY U3 YeThipex dejiobek pasio C:
rpymiy u3 jByx desnopek — C2. Hac uHTepecyeT MaKCHMaIbHOE HATYPAJILHOE 7 TAKOE, YTO
C4 < C2. TIpeoGpazyenm:
n(n —1)(n —2)(n —3) - n(n —1) o (n—2)(n—3)
1-2-3-4 2 3-4

Pemmas nepaBeHCTBO METOIOM MHTEPBAJIOB, MojydaeM, 910 —1 < n < 6. CjexoBaTebHO, MaK-

cUMaJIbHOE 1 PaABHO b.

(20 6asoB) Ha ypoke Mamemamuky Karcoomy u3 2HOMOE HYHCHO HATMU MPETIHAYHOE YUCAO
6e3 HyaesuT yudp, Kpammoe 3, npu nPubasAeHUU K KOMOopomy wucsa 297 nosyuasocs 6v, 4uco,
3anucannoe memu sHce yudpamu, Ho 6 obpammom nopadke. Karxoe MunuMaisbHOE YUCAO 2HOMOE
AONHCHO OBIMD HA YPOoKe, 4mobv, cpedu HATUOEHHDIT UMU “uces 6Ce20a HAULAOCL TomA Obl d6a

o0dunarxoswvx?
OTser: 19.

Pemienne: HyCTb KOJIM9ECTBO 9UCEJI, YAOBJIETBOPAIOIIUX YCJIOBUIO 3a/lav9M, PaBHO N. TOI‘,ILa B

cuity mpuHImia upuxie MUHIMAIbHOE YUCI0 THOMOB JIOJI?KHO ObITH paBHO N + 1.

3amnurieM Tpex3HAUYHOe YUCJIO KaK TYZ, IJle & — UHUCJIO COTEH, Y — HUHUCJIO JIECATKOB, 2 — YUCJIO
eaunuil. [TocKobKy Hapsily ¢ YUCIOM TYZ PacCMaTpUBaeTCsd U 4UCJI0 ZyT, To > 0 m 2z > 0.
ITo ycmoBuro 100x + 10y + z + 297 = 100z + 10y + x. [Ipeobpasyem:

992 — 992 =297 & 2 = 2z — 3.

Tak kak 0 < x=2—-3<9um 2 <9, 100 < 2 <6. Takum ob6pazoM, HaM MOJAXOAT 6 3HATCHUIA
. KaxxioMy & cooTBeTCTByeT OJIHO 3HAUEHUE 2z, & Y — IIPOM3BOJIBHOE 9HUCJIO OT 1 J10 9, npu

KOTOPOM TYZ KpaTHO 3. 3aMeTuM, 9ITO
O=(r+y+2) mod3=(2r+y) mod 3,

TO ecTh Jt06ast mapa (z, z) oaHo3HadHO onpeessier y mod 3. Cpeau unces ot 1 10 9 ecTh pOBHO
3 4ucsia ¢ 3aJaHHBIM OCTATKOM OT jiejienud Ha 3. [losromy ycioBuio 3aja4m ya0BIE€TBOPSAET

6 - 3 = 18 unces, a MUHUMAJIbHOE KOJIUIECTBO THOMOB paBHO 19.

(20 6as1oB) [Tycms mHoocecmeo A cocmoum u3 6cex mpéx-, NAMU-, CEMU- U 0eBAMUSHAYHHLT
wucen, 6 3aNUCU KOMOPHIT UCTLOAB3YOMCA decamusnvie yudpu 1, 2, ... n (ne oba3amenvHo
pasausnvie), a muoscecmeo B — u3 ecer 08ysnaunulr, 4emuipér-, wecmu- U 60CoMUSHAHDLT
wucen, 8 3aNUCU KOMOPHLT UCNOAL3YomMca decamuunvie yudpoe 1, 2, ..., m (he o0sa3amenvHo

pazavunoie). Ilpu kaxuxr m wucea 6 B 6ydem ne menvwe, wem 6 A, ecaun =67
OtrBer: m = 8 wm m = 9.

Pemenne: Kosnuectso unces B Muozkecrse A pasno 62+ 6° 4+ 67 + 6% = 1036624. KomuuecTso

gncest B MHOKecTBe B pasuo N,,, = m? +m* +m®+m® u N,, Bospacraer npn ysesmaenun m.
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HermocpeicrBennoit mpoBepkoii yoexktaeMcest, 9To
N; = 5884900 < 1036624, Ng = 17043520 > 1036624.

Taxum obpaszoM, HaM TOAXOJAT M = 8 um = 9.

. (30 6ammoB) B mpeyeoavrure KI1A na cmopone K1 ommemuau mouxy V. maxyro, wmo KI =
= VA. Bamem snympu mpeyzorvrura ommemuau mouwky X maxyro, wmo yeon X K1 pasen
noaosune yeaa AV I, a yeor X I K pasen norosune yera KV A. ITycmo O — mouka nepecevenus

npamoti AX u cmoponor KI. Bepno au, wmo KO =VI?

Otrser: la, BepHO.

K

Permtenne: 3amernm, aro yron K X1 npsmoii (ero cropoHbl mapaJiiebHbl GHCCEKPUCAM yT-
JIOB, COCTABJISIIOIINX B CyMMe pa3BepHyThiii yroi). [lycrs S — cepemuna K I. Torma S — nenTp
OIKCAHHOM OKPY?KHOCTHU MPsAMOYTOJBHOrO Tpeyrosibauka K X1, otkyma XS = SK = KI1/2 =
= AV/2. Bamernm, uro /X ST = LSKX+/ZKXS =2/SKX = ZAV I, 10CKOJIBKY TPEyTOJIb-
ank SX K pasnobenpennsiii. 3uaaur, XS || AV. Kpowme Toro,
SX =85K = 1K'I: 1AV.
2 2
[Tosromy SX — cpennsst uaust tpeyroybauka AOV . Orciona SO = SV u

KO=KS-50=81-SV=VI.

. (30 6amnoB) B mpeyzoavruke ABC' co cmoponamu AB =5, BC' = 6 u AC' = 4 nposedena buc-
cexkmpuca AA; yeaa BAC. Jlanee, 6 mpeyzorvruxe AA;C nposedena buccexmpuca A1Ch yena
AAC; 8 mpeyzorvrure C1A1C nposedena 6uccexkmpuca Cy Ay yeaa A1C1C; 6 mpeyzorvruke
C1A>C nposedena buccexkmpuca AsCy yena C1AC; ... ; 6 mpeyeosvrukre CogogAaganC npose-
dena 6uccexmpuca CogogAsna1 yeaa AaxgagCan0C; 6 mpeyzorvnure CogagAage1C nposedera 6uc-
cexmpuca Aoga1Cogar yana CogogAoga1C'. Jloxaocume, wmo mpeyzorvruru ABC u Aggz1Copa1C

n00dobHvL U Hatidume Koapduyuernm nodobus IMuUL Mmpey2osbHUKOS.

4 2021
OrBer: Koaddurment momodbust pasen <§> )
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Pemnenne: /locrarouno jgokasarb, uro Tpeyroibuuk C1A;C nomoben Tpeyroiabuuky ABC ¢
K03 dumeHTOM g. [Ipomosmxast mpoBonTh napbl 6uccekrpuc C;A; 11 n A;11Cyyq, OIyanm
I0CJIEJIOBATETLHOCTD 10I00HBIX TpeyTOabHUKOB C'A; 1 C; 1, TpUYIeM KayK/IbIil CJIeYIOIMnii Tpe-

YTOJIBHUK OYJIET MOJ00EH MPeIbIIyIeMy ¢ KO3 PUITMEHTOM MoI00ms 9

Berancimm guny 6uccektpucot AA;. Tlo cpoiictBy 6uccektpucot BA; : AiC = AB : AC =
=5:4; orkyna BA; = %, A C = %. Torna

AA%zAB-AC—BAl-AlC:%

19— BA,. 3naunt, Tpeyromprnk ABA, paBHOOeIpEHHBIH U

3
LCAA, = LA1AB = ZABA; = «a. Yron AA,C paBeH 2 Kak BHEITHUI JijIsi TPEYTOJIbHI-

u, caegoBarenbHo, AA; =

ka ABA;. Ilo ycioBuio
LC1AC = %AAAlC =a=/LABC.

Suagut, tpeyroyibauku C1A;C' 1 ABC togobubl 110 JByM yryiaMm, a Ko3dduimeHT momodust

AC 4
paBeH L= = 3.

. (40 6asmoB) Ionootcumenvrvie wucaa T, Y, z maxosv, wmo xy + yz + zx = 6. Bepro au, umo
1 1 1 1
<

+ + < —7
2V2+ 22y +2)  2V2+yX(w+z)  2V2+22(x+y) T wyz

Orser: la, BepHO.

Pentenwne: [lo nepaBeHCTBY MeXKTy CpPeIHUM apU(PMETUUIECKUM U CPETHUM T'€OMETPUICCKUM
2=(ry+yz+2zx)/3> W , oTKyIa 2v/2 > zyz OIeHHM KaxKI0e CJIAraeMOE OTIE/IBLHO:
1 B 1
W2+ 22(y+2) 202+ z(xy + x2)
_ 1 _ 1 < i _ vz
2V2 + (6 —yz) 6x+2vV2—wyz ~ 6x  Gryz

Anajiornano c ABYMA IPYTUMU CJlara€MbIMM:

1 Tz 1 Ty
< ; < -
W24+ y2(x+2) T bxyz’ 224 22(x4y) T Gwyz
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CKJaJpIBast 9TU OLEHKH, IIOJIy9aeM
1 . 1 . 1 < Y2 +rz+ay 1
W24+ 22y +2) 2242 (x+2)  2v/24 22(z + y) 6zyz ayz

. (40 6ammoB) B 8-A kaacce n yuenukxos (n > 2). Jlas HuUT opeanu3o6anvl Kpystcku, KarHcIvil
U3 KOmopulLx nocewarom romas obv, deoe. Kaotcove dsa kpyorcra, 1y Komopwvix ecmsv roms 0ol 08a
0OWUT YUEHUKE, OMAUNAIOMCA MO KOAUMECTNBY YUacCmHUK0S. Jlokascume, 4mo KpyHckos He
6oaee (n — 1)%.

—1
Pentenmne: /loctaTtouno jokasarhb, 4To jjid Kaxkjgoro 2 < k < n umeercd He OoJiee ZEZ_J

KPY>KKOB, B KOTOpbIE XOJIAT POBHO k 1ejoBek. JleiicTBUTEIBHO, TTOCKOJIBKY HU MeHbIEe 2, HI

0OJIBIIIE N YEJIOBEK B KPYKKE HE MOYKET ObITb, KOJJMYECTBO KPYKKOB HE ITPEBOCXOJIUT

n(n—l)(1—12+%+ (nl))

[To wHAYKIIMM HETPYHO JOKa3aTh, UTO Zk 9 k 1)k =1- % Taxum obpazom, cymMapHOe

KOJIMYECTBO KPYKKOB He OyzeT mpeBocxoauthb n(n — 1) ( — l) (n—1)2

Jlokaxkem yTBepxKenne. 3adukcupyeM k u OyjieM paccMaTpUBaTh TOJbKO KPYZKKH, B KOTOPbIE
XOJIAT POBHO K IMKOJBHUKOB. B KPy2KKax, KOTOpPbIE IMOCEIAeT HEKOTOPBIN MKOJIbHUK L, HAOOPHI
13 OCTAJIbHBIX k — 1 yIaCTHUKOB HE TIEPECeKaloTCs, a BCEro JJisi HUX JOCTYIIHO 1o — 1 YIEeHUKOB.
SHaYUT, £ MOXKET IMocenarh He bosee Z—j KpyKKOB. CyMMapHOe KOJUIECTBO IMKOJIHLHUKOB BO
BCeX «CIIMCKaX YIaCTHUKOB KPY2KKOB» HE ITPEBOCXOAUT % TaK KaK B KazKJIOM TaKOM CIIICKE

nn=1) 410 i TPeGOBATOCH TOKA3AT
k(k—1)° 1% JIOCH I :

POBHO k HIKOJIbHUKOB, BCET'O KPY2KKOB HE boJtee

. (40 6atoB) Hatidume Koauuecmeo nap HAMYPAAGHOIT YUCEA M U N, YIOBALMEOPAIOULUL DA~

1 N 1 1
seHemey — + — = ——.
y m n 2020
OTser: 45.

Pentenmne: [Ipeobpasyem 3a1annoe paBeHCTBO
1 1 1 n+m 1
— 4 —= & = & = 2020 &
mTn 20207 mon 2020 0™ (n+m)

& mn — 2020n — 2020m + 2020% — 2020% = 0 < (n — 2020)(m — 2020) = 2020°.

20202
Od() + 2020, tiie d —

npousBobHbI memuresns 20202, OcTanoch HalTH KOHMIECTBO TaKUX JenTe e, 3aMeTuM, 9To

Pemenusivmu sToro ypasaenus siBisgiorcs duciaa m = d + 2020 u n =
20202 = 2%.5%.101%2. Ecom d — nemmrens uncia 20202, To 2 MOXKeT BXOIUTH B €TI0 Pa3/IozKeHIe

Ha mpocThie MHOXKUTEN B cremnensx 0,...,4, a b u 101 — B crenensx 0, 1, 2. Suaunt, obiee

YUCJIO TAKUX PA3JIOKEHUN paBHO d - 3 - 3 = 45.
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