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Bonpoc MH(I)O

YBaxaeMbI y4acTHUK Onumnuagbl!

Ha BbinonHeHne Tecta 3aknoumMTENbHOrO atana oTBogmnTcsa 230 MUHYT Nitoc 15 MUHYT Ha COXpPaHEHUE U NPUKpenneHne pelleHnn. PaboTa
aBToMartumyeckn otnpasutca B 14:05 no MockoBckomy BpeMeHun. OKHO TariMepa Bbl yBuanTe B BepxHen Yacty pabovero akpaHa.

Bonpocbl TexHu4eckoro xapaktepa Bbl MoxeTe 3agatb HabntogaTento B YaTe (OKOLLKO BHM3Y B MpaBoW YacTu akpaHa). Ecnu Bam notpebyetcs
BbIITM B TyaneTHYt0 KOMHAaTy, OCTaBbTe B YaTe C MPOKTOPOM COOBLLEHNSI O BPEMEHM BbIXOAA U BPEMEHM BO3BpaLleHus (Hanpumep, "12:04 -
Bbilen"). OTBET OT NPOKTOpPA XAaTb MPU 3TOM HE HYXHO.

BapuaHT 3aknunMTenbHOro atana coctouT U3 5 3apav. PeleHne kaxgon 3agaym Bel moxeTte
a) NOMHOCTbI 3anuncaTtb B Nore oTeeTa (Npn HEOOXOAMMOCTN MOXHO NPUKPENUTD NMOACHAIOLLMIA PUCYHOK),

0) NONHOCTLIO HabpaTb B TEKCTOBOM peaakTope C peaaktopom chopmyrn, npeobpasoBath B popMaT pdf v NpUKpennTb NONyYmMBLLUMIACSA chalin.
Ecnu y Bac HeT Bo3amoxHOCTU NpeobpasoBaTth pelleHve B pdf, Bol MoXxeTe caenaTtb CKPUHLLOT akpaHa (KHorka PrtScn Ha knasuatype unm
BCTPOEHHbIN cepBnUC "HOXHMLBI") 1 NPUKPENUTb €ro.

O6paTtuTe BHMMaHue, K Kaxxgon 3agavye MOXHO NPUKPENUTb TOSNbKO OAMH dhani, Ha3BaHue KOToporo opMupyeTcs no npasuny ol22*****_N, roe
ol22***** _ Baw noruH, N - HOMep 3agaun.

B TekcTax peLueHnin, NpukpensieHHbIX N3obpaxkeHnsix n dannax He OOMKHO ObITb HMKAKOW NepcoHanbHoM nHdopmaumm!

Bo BpeMsi BbINONMHEHUSA BapuaHTa Ha KOMMbOTEPE MOXHO MOSIb30BaTbCA TONMbKO TEKCTOBBIM PEAAKTOPOM M BCTPOEHHbLIM CEPBUCOM CO34aHNS
n3obpaxeHnin. YepHOBOE peLleHne MOXHO BbINOMHATL Ha Bymare, pacnonoXeHHOW B None BMaUMOCTH Beb-kamepbl.
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Bonpoc 1
BbinonHeH

bannos: 15 13 20

Ha kapTumke HapmcoBaHo HECKOIBKO KPY¥KOUYKOB, COEIWHEHHBIX OTPe3KaMu. TaHs BbIOMpaeT HATY-
paJibHOE YUCJIO T U PACCTABJIAET B KPYKOYKaX pas/IMuHble HATypaJbHbIe YUCJa TaK, YTOObI /I BCex
ITUX YUCEJ BBITTOTHAIOCH CBOMCTBO:

ecau wucaa a u b ne coedunenv, ompeskom, mo cymma a’ + b> doasicrna Gvimb 63auMHO Npocma ¢ n, a
ecau coedurens, mo wucaa a’ + b un dossicuv, umems obujuti namypasvrdl deaumens, boavuudti 1.
[Ipm kakOM HamMeHbINIEM T CYIIEeCTBYeT TaKasd pacCTaHOBKa?

Yy Hac ecTb NATUYroNibHUK 0603Ha4YMM KBaZpaThl YACEN B €ro BepLUMHax no Yyacoson cTpernke: A B C D E cMOTpMM Ha CTOPOHbI 3TOMO
NATUYTONbHUKA : HA KaXKgoW CTOpPoHe Byaem 3anucbiBaTh NPOCTOE YMCIO Ha KOTOPOE AENUTCA CyMMa KBafpaToB YMcen B BEPLUMHAX 3TON
CTOPOHbBI 1 Ha KOTopoe AenuTbcs n . Ecnv Be3ge ogHO 1 ToXe NpOoCToe YMcno To a+b b+c c+d AenuTbes Ha p oTcioga criegyeT 4YTo a CpaBHUMO
C € MO MOAyIto p Toraa ecnu c+d AenuTbCs Ha p TO U a+d 4eNUTbCA Ha p U n AENUTLCS Ha p NpoTMBopeYmre. Toraa ecTb XOTH Obl 2 NPOCTbIX
yucna : NMoOVIMEM YTO 3TO He 2 Tak Kak ecniv Ha pebpe ecTb 2 TO 2 uncna nmbo oba yeTHble NMbo 0ba HeYeTHbIE TOrga OCTaBLUMECA 3 Yucna
NPOTMBOMOMOXHOM YETHOCTM TOrAa CPeAn 3TUX 3 YMCEN eCTb 2 He coeaUHEHbIE pebpoM HO B CyMMe OHM AenaTcs Ha 2. [Mormem yTo 3,7,11 ecnun
€CTb TO TONbKO 04HO pebpo Tak Kak CymMa ABYX KBagpaToB OEeNUTbCA Ha NPOCTOe YMcno Buaa 4k+3 TonbKko ecniv oba ymcna gensarbecs Ha 310
npoctoe uncno (teopema XKmpapa) Torga ecrnv ecTb kakoe To pebpo ¢ p 4k+3 TO B BepLUMHAX MO MOAYNI0 p CTOAT ABa 0 1 6onblue Hynewn HeT
MHaye NpoTMBOpeYUne C yCrioBUEM 3HaUYUT Ans vucen Buaa 4k+3 makcumym 1 pebpo a ans yncen p 4k+1 Makcumym 3 nHave xots 6bl 4 ToecTb
3TO 4 nocnefoaBTerNbHbIX TOr4a No aHanornMyHbIM pacCy>KaAeHnsM B Havyane 3agayn npuxognm kK npotnsopeuuto. Torga gns umcen 3 711..no 1
pebpy a ansa unicen 5 13 ... He GornbLue Yem Mo 3

Torga nnbo mMbl 6epem 2 uncna 4k+1 1 310 XoTA Obl 2 HAUMEHbBLUUX 5 1 13 ToecTb n X0Ts Obl 65 NGO Mbl He Bepem 2 yncna Buaa 4k+1 Torga
Ha[o B3ATb XOTHA Obl 2 uncna Buaa 4k+3 1 aTo XoTsa0bl 3*7*5 Gonblue 65 a ecnu Bce Yncna 4k+3 1o 310 XoTd 6bl 3*7*11 yto Gonble 65Mprumep
Ha 65 Torga pacctaBsMuM Yucna 27 26 65 40 31 no YacoBow CTperike Tenepb CMOTPUM C YeM CpaBHUMbI KBagpaTbl No Mogynto 5:410 0 1
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COOTBETCBEHHO TOrAa Ha 5 AendaTbCsi CyMMbl Y TONIbKO COCEAHMX YMCen a no moayrnto 13 kBagpatbl cpaBHUMbI 10 0 1-1 ycnosue paboTtaet

KommeHTapui:
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peleHne HegoCTaTto4vHO I'IOLI.p06H06 (yTBep>|<p,eHv|e He MMeeT JoKa3aTenbLCcTBa)
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Bonpoc 2
BbinonHeH

Bbannos: 20 n3 20

IIpu z,y, 2z > 1 naiiguTe MUHAIMAJIbHOE 3HAYEHUE BBLIPAYKEHUS

4 — V3rt+y+ /3Byt + 2+ V32t + v -3
N Ty 4+ yz + 2x '

KOpeHb 13 (3x"4+y)>=KopeHb 13(3x 4+1) (Tak Kak BCe NepeMeHHble XOTs Bbl 1) aT0 XO0TH Bbl xA2+1 foKaxeM 370 Bo3Beas obe 4YacTu B kBagpat
nony4um 4to 3x74 + 1 xoTsa Obl x4 +1 +2xA2 3TO PABHOCUITbHO TOMY YTO 2*xA4 XOTHA Obl 2* xA2 3TO PaBHOCUIBHO TOMY YTO X2 XOTA Obl 1 3TO Tak
Befb X y z XOTS Obl 1 N0 aHanorvy gokaxem AN Apyrux KOpHen Toraa YACnNuTens Hawen Apobu xoTa 6bl Cymma KBagpaToB xA2 +yA2+z/2 + 3-3
noKaXkeM YTO 3TO XOTS Obl 3HaMeHaTernb PaBHOCUITBHO xA2 +yA2 +z/2 x0TA Bbl xy +yz +zx NepeHeceM BCe B MeBYI0 YacTb TOAa BblpaXKeHue
AOIMKHO BbITh XOTA 6bl 0 3TO TaK BeAb X2 +yA2 +z/2 -xy -yz -zx = ((x-y)2+(y-z)"2+(z-x)"2)/2 n cymma KBagpaToB XOTS Obl HOMb TOrAa Mbl

AoKasanu 4Yto Hawa Apobb xoTsa 6bl 1 npuMep korga x=y=z=1
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KommeHTapwuin:
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Bonpoc 3
BbinonHeH

Bbannos: 20 n3 20

Jlan snucannbni yernipexyronsuuk ABCD ¢ nepnenaukynspHbIME quaronansvu. Ha onmmcannoii Bo-
KPYT HEro OKpYy:KHOCTH OTMedena Touka F, muaMerpaliniio nporuponosoxuasa D, npudem orpesku AB
u DFE ne nepecekarorca. Halinure ornomenue nmomaneil tpeyronbanka BC'D n 9eTbIpexyroabHuKA

ABED.

nycTb ac u 64 nepecekaroTcsi B TOYKE X TOrAda pas e auametp To yron edg =90 un yron 6xc =90 Toraa be napanernsHO ac Tak kak OHU 0be
nepneHavnkynsapHbl 64 Toraa npoeeaeM ec abec BNUcaHHas Tpaneumsi 3Ha4YUT 3TO PaBHOCUIbHO YTO OHa paBHOOOKasi TOECTb ec = ab Takke
OMyCTW NepneHanKynsap U3 e Ha ac NycTb OH NafaeT B TOUKY Y TOrda yron eyx paseH 90 Torga B beyx Tpu yrma no 90 rpagycoB oTcioga cnegyet
41O Beyx NPAMOYroNbHWK Toraa oTcloAa CrieayeT YTO ero NPOTUBOMONOXHbIE CTOPOHbLI PaBH TOECTb bx ey paBHbI TOrAa TPEYroNbHUK abx =
TPeYronbHUKY cey Tak Kak OHV NPSIMOYTofbHbIE U MO JOKA30HOMY MX TMNOTEHY3bl paBHbl ab ec 1 KaTeTbl paBHbI X ey Torga ax = cy B 3TUX
TpeyrornbHKKax paBHble KaTeTbl Toraa nnowanb abed = nnowaam abd + bed = ax*bd/2 + be*bd/2 = (ax+be)* bd/2 = (cy+be)*bd/2=(cy+yx)*bd/2=cx*bd
/2 = nnowaaun TpeyrofibH1Ka bcd 3aHYMT OTHOLLEHME paBHO 1
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KommeHTapui:
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Bonpoc 4
BbinonHeH

bannos: 0 n3 20

Ha nmocke nanucaro ancio x = 9999 B cucteMe cuuciIenuga ¢ YeTHLIM ocTlioBanueM 7. Bacsd BLISACHNII,
YTO T-W9IHAA 3alHCh T° OPeICTaBAgeT COO0H BOCbMH3HAYHBIN TAJIHHIPOM, Yy KOTOPOTO CyMMa BTOPO
u Tpethell mdp pasna 24. ([TamunIpoMoM Ha3LIBAETCA YHCI0, KOTOPOE YHTAECTCS OJTHHAKOBO CJI€BA

HAIIPABO W CIPaBa HAJIEBO). lIpw KaKUX 7 TAKOE BO3MOKHO?!

OTBET Npu r =80 rx O3HAYaET r B CTENEHM x Torga 9999 B cucteme ncumcneHunsa 0yaet paBHO 9*(r3+r2+r1+1)

a Halle BTOpOe 4nCro NycTb byaeT a*r7+b*r6+c*r5+d*rd+d*r3+d*r2+b*r+a TOraa kBagpart nepsBoro umcna paBeH 81(r6+2*r5+3*r4+4*r3+3*r2+2%r+1)
= a*r7+b*r6+c*r5+d*r4+d*r3+d*r2+b*r+a TOrga No MOAYNIO r 3TW YKCIa CPaBHUMbI HO ClpaBa YMCro N0 MOAYIIO r CPaBHUMO C a a CrieBaa Ymcro
CcpaBHUMO C 81 3HauuT 81-a 4ennTbCs Ha r Toraa r He 6onblue 81 1 xoTAbbI 12 pas 2 ero LmMdpbl B cymme 24 TO 0gHa U3 HUX XOTA Obl 12 3HaUnT r
XOTS Obl 12 C OpYror CTOPOHbI OLEHUM 81(r6+2*r5+3*r4+4*r3+3%r2+2*r+1) He BonbLue 81 (r6 +(r6)/(6) +(r6)/(4r1) + (r6)/(3rA2)+(r6)/(4r 3)

+ (r6)/(6*r"4) +1) He bonbLlue 81( rA6) *8/6 Toraa aTo XoTa Obl a*r7+b*r6+c*r5+d*rd+d*r3+d*r2+b*r+a xoTa Obl a *r7 Torga 108 xoTd 6bl a * r TOrAA a
npoberaeT 3HayeHWst OT Ao 9 Torda NoAcTaBnsieM 3Ha4YeHUs oT 140 9 B 81- MALLIEM BCE YETHbIE AENUTENN U NPUYEeM ecrnin a XoTs0bl 2 TO r He
bonble 54 noatomy

a=1To0 r MOXeT ObITb paBHOo 80 40 20 16 12
ecnuv a =2 10 79 NpocToe r HET TaKnx
ecnu a =3 7o YeTHble genutenu bonblue 50
€Cnun a = 4 TO HET YETHLIX AenuTtenen

ecnma=5T1T0 TO
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KommeHTapuii:
peLLeHne He 3aBepLUEHO, pe3ynbTaT He Nony4yeH
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Bonpoc 5
HeT oTBeTa

bann: 20

Hana xkBajgparaas tadoanna 2021 x 2021, Kazkgas ee KieTka okpalneHa B OJuH U3 N 1seTos. 3BecTHO,
9TO /I TIOOBIX 9eThIpeX KJIeTOK OTHOTO ITBeTa, PACIIOJIOKEHHBIX B OTHOM CTOJIONe, CTIPaBa OT BepXHeit

U3 HUX U CJ€Ba OT HUXKHEH M3 HUX HET KJEeTOK TOro e IBera. IIpm KakoM HamMeHBIIEeM 7 TaKOoe
BO3MOYKIIO?
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