LIX YPAJIbCKHUI TYPHNP IOHBIX MATEMATUKOB. BJIAJANMUP, 06.11-12.11.2022

Perienust 3a1av KoMaHIHON OJIMMIINALI 8 KJjlacca

1. B cnopmuenoti cexyuu 21 wenosex. Ha xaocdoti us nocaednuxr 08yx mpenuposor yuacmuury pa3busaiucs Ha mpu Komarobt
no 7 weaosex. Jloxasicume, 4mo ecmv MPu YeA06EKaG, KOMOPvie 006 pada bviau 8 00Hol KoMaHJe.

Pernenue. Bo3zbMéM 7 1uesioBeK U3 OJIHOM KOMAH/IBI B MIEPBHIil JIeHb. Bo BTOPOil JIeHb 3TH 7 4eJI0BEK 0KA3aJUCh B TPEX KAKUX-TO
KoMaHgax. Torma Kakme-TO Tpoe M3 HUX OKaXKyTCsl B OIHOI KOMAaHIe. JTa TPOKa HAM W TOIXOINT.

2. Moowcno sau 3anosnums xaemxu mabauyse 2020 X 2020 namypasvhowmy wucaamu om 1 do 4 080400 mak, wmobv, cymma
wucen 8 Kasicdol cmpoke, Ha¥uHas co 6mopot, bviaa 1a 1 6oavwe, Yem CYMMA wucen 80 6cex nNpedudywur cmporar?

OtBet: Hembss. Pemienne. Ilycts £ — cymma umcesn B mepBoit cTpoke. Torma mocsemoBaTe/bHO HAXOAWMM, 9TO BO BTOPOi
CTPOKE CyMMa dmces paBHa & + 1, B Tperbeit — 2z + 2, B uerBepToit — 4z + 4, B aroit — 8z + 8. OueBuiHast 33KOHOMEPHOCTH —
B (k + 2)-it crpoke cymma pasua 28z + 2F — mrHOBeHHO JOKasBIBaeTcs 1o WHuYKIUM. Ho cyMMa WmHcesT B TabJHIe MEHbIe
4080400% = 2020* < 2048* = 244, Tak uTO0 yke B 46-if CTPOKE CyMMa UHCEJ OKAXKeTCsl CJMITKOM BeJTHKA.

3. B ocmpoyzoavrom mpeyzorvhuke ABC nposedena svicoma AH u ommeuenws cepedunv, Ay, By u C1 cmopon BC, CA u
AB coomsemcmeaenno. Towka K cummempuuna mowke By omnocumenvno npamot BC. Jloxascume, wmo npamas C1 K deaum
ompesox H A nonoaam.

Pemenue. 13 cummerpun ciaenyer, uro K Ay = B1Ay u KH = HB;. Tak xak B1 A1 u C1 Ay 9T0 cpeaHue JUHAA TPEYTOIbHIKA
ABC, a HCy u HB; 310 MeauaHbl HPsSIMOYIoJIbHBIX Tpeyrojbuukos ABH u ACH, to KA, = B1A; = %AB = HCi n
KH =HB;, = %AC = A;C. CaenoBaresibao, B deTbIpéxyrosbanke K A1C1H TpOTHBOIIOIOXKHBIE CTOPOHBI TIOAPHO PABHBHI.
Suauut, K A1C1H 310 napaJjuiejiorpaMm, OTKYyIa U CJIedyeT pelleHrne 3aadu.

4. Kaorcdyro xaemry docku 2022 x 2022 xpacam 6 4épnuiti uau 6eavili usem. B nexomopoie xaemxu cmagam rpomuz gepaed.
Xpomoti Pepsv ¢ kaemru A 6oém xaemxy B, ecau waemxu A u B nazxodsmes ma 00mol aunuy (20pU30HMAAY, 8EPMUKAAU
Ul QUa20HaAY) U Bce KaemKu amot aunuy om A do B ekaonumenvro noxpawens, 6 odun ueem. IIpu xaxom naubosvuwem k
MOIHCHO NOKPACUMDd JOCKY U PAccmasums na net k rpomux depset max, wmobv, onu ne busu dpye dpyea?

OtrBer: upu k = 2022 - 1011. Pemrenme. [lyis Havana JOKaxKeM, 4TO IPU TaKOM Kk OIMCAHHAS CUTYalldsi BO3MOXKHA (YacTh
npumep). PazobbeM BCIO NOCKY Ha BePTHKAJbHBIE JIOMUHOIIKA U ITOKPACHM UX B IMaxMaTHOM mopsiake. Pepseil mocraBuMm B
BepXHUE KJIETKH BCeX JIoMuHOIeK. Ha pucyHke m300parkeH mpumMep st JJOCKH 8 X 8.
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JokaxkeM Tenepb, 9ro npu 6osbmeM k ocTaBuTh &k He ObIOIUX JAPYT Apyra Jajeil He yuacres (9acTb ouenka). Ipeamnoaokum
nporuBHOe. Pa3zobbem focKy Ha KBazpaThl 2 X 2. Eciu depseit 6osbine, gem 2022 - 1011, To B Kakoit-To KBajapaT pa3dueHust
norasio xors 661 3 dep3s. 3HaunT, Kakue-To 1Ba (Gep3s B ITOM KBaJPaTe CTOAT HA KJIETKAX OJMHAKOBOIO I(BeTa (TaK Kak dep3ei
3, & UBETOB 2) U TOrJa OHU OBIOT JAPYT APYTa, TAK KAK OHH COCEIM WJIH 110 BEPTHKAJIM, UM [0 TOPU3OHTAIIM, UK 110 [ATOHAIIH.
IIporuBopeune.

5. Ha cmone cmoum HeCkoAvKo 2upb cymmaprozo seca s. Hazo6ém eupro pazdeoumenem, ecau nocae e€ yoarenus 6ce 0Cmand-
HBLE 2UPU MOHCHO PA3OUMD HA 08 2PYNNBL, CYMMAPHBIT 6ec Kancdol u3 Komopux we boavwe s/2. dokasrcume, wmo eec camozo
6045020 PA3IBOUMEAS DOABUWE CYMMbL BECO8 BCeT Hepasddeoumenet.

Peruenune. Hapucyem orpesok AB jyumbt s, mycts C' — ero cepeauia. ['upio Beca x OyjieM n300paskarTh OTPE3KOM JIJTUHBI .
Torma MbI MOYXKEM CYUTATH, YTO TUPU-OTPE3KU BBLIOXKEHBI B PsiJi BILIOTHYIO JIDYT K JAPYLY M BCe BMecTe 00pa3yioT pasbueHue
orpeska AB. [Ipu TakoM B3IUIsifie Ha BEIU THPS-OTPE30K A SIBISETCS Pa3/IBOUTEJIEM, €CJIM MOXKHO TAK MEPECTABUTDL «TIMPU» B
npegenax orpes3ka AB, uro Touka C' okakercss Ha oTpeske A.

IIycte M — mHauboJibIumii pa3aBOUTENb, 1M — €ro JyimHa. JlomycTuM, 910 cyMMapHasi JJINHA BCeX HePa3/IBOUTeJIel OOJIbIe
Jinbo pasHa m. Pazyoxkum rupu Tak, 4robnl Touka C' jexkasa Ha orpeske M, mycts m = £+ r, rae £ — pgmuna M N AC, a r —
mmaaa M NCB. Tlycrs £ — cyMMapHas QymHa BCeX HEPA3IBOMTENIEH, OKA3aBIINXCSA IPpH 9TOM packiane Ha AC, v’ — cymmapHas
JUINHA BCEX HepasjBouTesieil, OKa3aBIInXcs Ipu 3ToM packiaje na CB. B cujy Hariero mpejnosioyKeHus BbIIOJHSIETCsT OJTHO
u3 HepaseHCTB £ > v wm 1’ > L (wim gaxke 06a). IlycTh J1si ONPEIEIEHHOCTH BBIOJHSIETCs HepaBeHCTBO £ > 1. Mbl MOXKeM
CUUTATDL, YTO BCe HepaspiaourTesu Ha orpeske AC PACIOIOXKEHBI BILIOTHYIO APYT K JPYry W O6pa3yloT OTPE30K A JuHbI £,
npuMbIKafomuit cjieBa K orpe3ky M. Ilomensiem mectamu orpe3ku A u M: fjs 3Toro ybepeM OTpPe30K A, CIABUHEM OTPE30K
M BiaeBo na ¢/ — OH B pe3ysbrare NeJUKOM okaxkercs Ha orpeske AC (Tak kak BeauduHa cupura ¢/ He MeHbIIE JJIUHBI TON
gacru orpeska M, koropas 6puia Ha osoBute BC'), a Ha 0CBOGOIUBIIEECS MECTO BCTABUM OTDPE30K A, HE 3a0bIB BOCCTAHOBUTD
ero mojpasbuenne Ha oTpe3Ku-HepasaBouTean. Terepsb Touka C OKa3asach Ha OJHOM OTPE3KOB-HEPa3iBoOMTEsell (BO3MOXKHO, B
KavecTBe KOHIIEBON TOUKM), UTO HEBO3MOYKHO, TaK KAK IOJIYUYEHHBIH PACKJIA PEATU3YeT 3TOT OTPE30K KaK Pa3/IBOUTE/Ib.



6. Buicomwvi AA1, BBy u CCy1 ocmpoyzoavhozo mpeyzosvruka ABC nepecexaromesn 6 mowke H. Ipamwe AA; u B1Cy nepece-
xaromesa 6 mouxe X . IHepnenduxyanp x AC, nposedénnnil wepes mouxy X, nepecexaem cmopony AB 6 mouke Y . Jlokaoscume,
ymo npamas Y A1 deaum ompesox BH nonoaam.

Pernenne. O6o3nauum Touky nepecedenne Y A1 u BH 3a T. ITo treopeme Menenas jyst rpeyroibunka ABH u npswvoit YT
BT AA; YB

TH  HA, AY

nMeeM . ITo Teopeme Dajreca MOXKHO MPOIOIKUTH PABEHCTBO
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TH HA, AX AX  HX'

Tak xkaxk BB sBisiercss 6uccekrpucoii Tpeyrosbanka A;Bi;Ci, To 10 Teopeme 0 BHEIIHEH W BHYTpPEHHeH OUCCEKTpHCAX JJist

TpeyroJsibHuKa X B1 A1 uMeem
AAy BiAy  HA

AX BX HX’

OTKY/la U CJie/IyeT DellleHue 33/1a4u.

7. HeuérHast packpacka rpaga — amo maxasa packpacka MHOACECMEA €20 6EPULUH 8 HECKOALKO UYBEMOE8, 4mo A10bble dse cocednue
BEPWUHDL NOKPAWEHD, 6 PA3HOLIT YBEM U NPU IMOM OAA KANHCOOT BEPULUHDL MONCHO YKA3AMDb UBEM, 8 KOMOPbIl NOKPAULEHO
Hewémmoe wucao eé cocedeti. Bapon Mionzreaysen napucosan epad u coddan neuémnyio packpacky ezo eepuun 6 1022 usema.
«Bvi mootceme mme ne nosepumo, dpysva, — 2080pum 6apoH, — HO HG IMOM epade He CYWECMBYEm HEeYEMHBIT PACKPACOK C
MEHDUWUM YUCAOM Ueemos. OJHaKo nocae mozo kax 4 000a6uUA 8Ce20 00HY GEPUWUHY U COCOUHUA €€ C HEKOMOPBLMU EPULUHAMU
amozo 2paga, 0 neuémmotl packpacky mue nonadodbunrocs ecezo mpu ysemas. He obmanvieaem au nac 6apon?

OtBer: me obmanbiBaeT. Pernenme. Bospmem monmsiii rpad ma 1022 Bepminnax, KOTOpPbBIE YCIOBHO OyJEeM HA3BIBATH «TOJI-
creiMu». B cepenune Kax1oro pebpa nmocTaBuM HOBYIO BepIIUHY (MHBIMU CJIOBaME, Mbl 3aMeHseM KaxK 10e pedpo Toro rpada Ha
JIBY3BEHHBII 1yTh). HoBble BepIIMHBI Oy/IeM CUATATH «TOMUMN». BO3bMEM IPOM3BOJIBHYIO HEYETHYIO PACKPACKY IOJIyIE€HHOTO
rpada. s arobbix 1ByX TOCTHIX Bepind A u B pacemorpum Tonryio Bepuuny C, COeIUHEHHYIO ¢ HUMH. TaK KaK y BepIINHbI
C' B 3TOM rpade Beero JBe cocelHue BePIIUHbL (3T0 Kak pa3 A u B), 9Tu BepIIMHBI JOJKHBI ObITh OKPAINEHBI B PA3HBIA [BET.
Wrak, sir00bIe 1BE TOJICTBIE BEPIIUHBI JIOJI2KHBI OBITH PA3HOTO IIBETA, CJIEIOBATEILHO, B PACKPACKE UCIOJIb3yeTCs He MeHbIre 1022
I[BETOB.

Ternepnr mo0b6aBuM K Halemy rpady oaHYy HOBYIO BEPIINHY U COEIMHUM €€ co Bcemu Tommmu. Ha mosydennom rpade Ham
XBaTUT TPEX IIBETOB: BCE TOJICTHIE BEPIIUHBI KPACHM B KPACHBIN IBET, TOIME — B 3€JIEHBIN, HOBYIO — B CHHUI. DTa PacKpacKa
V/IOBJIETBOPSiET TPEOOBAHUIO HEYETHOCTH, IOCKOJIBKY y KayKIoil KpacHoit BeprmuHbl 1021 3e1€HBIN coce, v KaxKI0i 3eJEHOM

nMeeTcsd OJWH CUHUU cocell, a Y CHHel BEpPIINHBI IMeeTCs % -1022 - 1021, T.e. HEYETHOE YNCIIO 3EJIEHBIX COCEJIEN.

.. 1
8. Jloxaocume, umo neuémmoe wucao p > 1 — npocmoe mozda u moavko moada, xoz2da cpedu A06bIT % PABAUNHOLT HAMY-
DAADHBLT YUCEA MOHCHO HATMU J8G YUCAG, CYMME KOMOPLIL TOMA Obl 8 P Pa3 6oAvWE UL HAUOOALULE20 00UE20 DEAUMEN.

Pemienne. Ilycts p — mpocroe. Ecu nBa qmcia a mw b yMHOXKUTH Ha OJHO W TO K€ UNCJIO Kk, OTHOIIEHNE WX CYMMBI K UX
1
HarbOJIbIIIEMY ODIIEMY JIEJUTE/I0 He U3MEHUTCsI. 1103TOMY J0CTATOYHO JI0KA3aTh YTBEPKIEHNE 3aJIa9K JJIsl CJIydasi, KOTJa %

quceJl He UMerT O6HJ,€I‘O JeJmmTesid.

Ecnu cpenn nanubix p—;l qucest HalJIETCs IUCI0 @, KPATHOE P, TO HAWIETCs u Iucjo b, He kpaTHoe p. jist 3TUX ABYX duces

a+b a
HMEEM (5 > 0] = p.
Ecm cpemn p2i1 HET KPATHBIX P, TO CPEIU HAX MOXKHO HANTH J[Ba 9UCIA @ U b, CyMMa WM PA3HOCTb KOTOPBIX JAEJTUTCS HA P
-1
(B IPOTUBHOM CJlydae Jyis KayKJIO0r0 HaTyPaIbHOro k < pT CpeJiu HAINKX YUCesI eCTh He OoJjiee OHOrO, TAIOIIEro OCTATOK k min

p—1 a+b
p — k TpH JieileHnn Ha p, TO ecTh Beero umcea me 6ostee £5=). Ecim a 4 b xparuHo p, TO (@b) > p. A ecsin a — b KkpaTHO p, TO

(‘la"'bb) > ﬁ > p, 9TO 1 TPebOBAJIOCE.

1
IIycTh Temepsb p = xy — cocTaBHOE, , i > 1. Pacemorpum Torma caemyomme 2L wmcenm: mepsble @ HATYpATBHBIX |mCe

2
(GysieM Ha3BIBATH UX MAJEHBKIMHU) U BCe Y€THBIE uncsia oT £+ 1 1o p—x = x(y— 1) (Takux dmcesn kax pa3 &;71 +1= %j —z,
OyJieM Ha3bIBATH UX GOJIBIIUME). ¥Y6EIUMCs, 9TO B 3TOM HabOpe HET JBYX YUCEN, CyMMa KOTOPBIX XOTs Obl B p pa3 6oJiblle ux
HaMOOJIBITIEro 001Iero gesnrens. JleficTBUTeIbHO, ¥ TAKUX YUCEJI CYMMa JIOJ2KHA OBITH HE MEHBIIIE P, TO €CTh 3TO JIhO T U P — T,

Jmmbo sBa Gosbmux gucaa. Ho B mepBoM ciiydae MCKOMOE OTHOIIEHIE PABHO g = ¥, & BO BTOPOM CJIy4ae



