Pas6op 3adanuti npuesacumenvrozo amana BcOIIl 2025 no mamemamuke 10 xaacc

MakcuMmaJsibHOE KOJIMYEeCTBO OAJIJIOB 3a oJuMItnagy — 8

3anauue 1. Bapwmant 1. [Ipamoyronsauk 2 X 3 u npAMOYTOABHUK 3 X 4 TOMECTH/I BHYTPb KBRJIPATa C [EJI0YUCIEHHON
CTOPOHOII TaK, YTO OHU MOT'YyT UMETh ODIIEe TOYKM, HO HE MOI'YT IIepEeKPBIBATH APYT Apyra. Kakyio HauMeHbIIYIO IJIOMIA/b
MOXKET UMEeTh KBaJIpaT?

OrtBer: 25

Pemrenne.

3aMeTuM, 9TO TIOMECTHTE 008 YKa3aHHBIX IIPSIMOYTOJIBLHUKA B KBapaT 4 X4 WIn MEHBIIHA He yIaCTCsI, TAK KAK CyMMapHAsT
ILIOIIA/IH IPSIMOYTOJILHIUKOB paBHa 6+ 12 = 18, uro 6osbiie, yem mioma b KBaapara 4 X4, koropas pasaa 16. Kak momectuts
MIPSIMOYTOJIBHUKH B KBaJIpaT 5 X 5, yKa3aHO Ha PUCYHKE:

3anauue 1. Bapuaut 2. [Ipsmoyrospauk 3 X 5 1 OpAMOYTroJbHUK 4 X 3 MOMECTHUJIN BHYTPH KBaJpaTa € IEJI0YUCIEHHOM
CTOPOHOII TaK, YTO OHU MOT'YyT UMETh ODIEe TOYKW, HO HE MOI'YT IIePEKPHIBATH APYT Apyra. Kakyio HauMeHbIIYIO IJIOMIA/h
MOXKET UMEeTh KBaJpaT?

OrBer: 36

Peurenue o anasiorum ¢ Bapuadtom 1

3amaume 1. Bapuaur 3. IIpsimoyrosibHUK 3 X 6 ¥ IPsSMOYTrOJbHUK 4 X 5 [MOMECTU/IM BHYTPb KBaJpaTa € HeJI0YUCIeHHOM
CTOPOHO# TaK, YTO OHU MOTYT MUMETH OOIIMe TOYKHU, HO HE MOTYT IEPEKPBhIBATH JAPYT jJpyra. Kakyioo HauMEHBIYIO IJIONA/Ib
MOXKET UMEeTh KBaJpaT?

Ortger: 49

Pemienue o anasiorum ¢ BapuanTom 1

3anauue 1. Bapuaut 4. [Ipsmoyrospauk 4 X 7 u npsgMOyTroJbHUK 6 X 4 MOMECTU/IN BHYTPh KBaJpaTa ¢ MeJ0YNCIeHHOM
CTOPOHOII TaK, YTO OHU MOT'YT UMETh ODIMe TOYKM, HO HE MOTYT IEPEKPBIBATH APYT Apyra. Kakyio HANMEHBIITYIO ILJIOMAIb
MOXKET UMEeTh KBaJpar?

OrBer: 64

Pemienne o anasorum ¢ BapuanTtoM 1

3ananue 2. BapuaHT 1. YYacTHUKaMU YEeMIIHOHATA IO BOJBHON OOPBHOE SIBIAIOTCA MYKUUHBI U KEHITUHBI. KomdecTBO
JKEeHIIMH cocTapister 52 % or obliero 4ncia y9acTHUKOB, a UX cyMMapHbIil Bec — 48 % obmiero Beca yuacrnukos. Haiimure
OTHOIIIEHUE CPEJIHErO Beca MYXKUUH K cpejHeMy Becy 2KeHIuH. OTBeT BbIpa3uTe B BUjie OOBIKHOBEHHO J1po0H.

Oreer: 169/144

Pemrenne.

IIycTp B weMmmoHaTe yYacTBYIOT X MY?KYUH U Y *KCHIIUH.

Torga mo ycsosuio y = 0.52(x + y) wim 0.48y = 0.52x (1).

ITycts S1 — cpennmit Bec My»K4nH, So — cpeaHUil Bec yKeHIuH. Torma y - Sg — CyMMAapHBI Bec YKeHIUH, a X - S1+ Y- Sg —
CyMMAapHBI BEC BCEX yIACTHUKOB.

[Toygmm citeryiomniee paBeHCTBO:

(X’Sl+]/'82)‘0.48:y'82,

HNJIN
0.48-x-8; =052y - Ss.

IMoxcrasuM Y, ucnoab3ys paseHcTBO (1), mosydum

0.52
0.48-x-S; =0.52.( x).SQ.

0.48

S
W3 nocseinero paBeHCTBa BhIPA3UM OTHOIICHTE i:
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Si_ 052%x _ 0.52% _13% _ 169
Se  0.482x  0.482 122 144’

Baganue 2. BapuaHT 2. YyacTHUKAMHU YeMIMOHATA II0 BOJBHON GOphOe SIBISIOTCS My KUIMHBI U KEHIMHBI. KoamaecTBo
JKEHIIUH cocTaBisieT 56 % or obIero Yucia yJacTHUKOB, a UX CyMMapHbIi Bec — 44 % obmero seca yuacraukos. Haiiure
OTHOIIIEHHE CPEJTHETO Beca My KUMH K CpeJiHeMy Becy »KeHIuH. OTBET BbIpAa3uTe B BUje OOBIKHOBEHHOI JIPOGH.

Orset: 196/121

Pemenue no anajoruu ¢ BapuasroMm 1

3anauue 2. Bapuaut 3. YyacTHUKaMHU 9eMIIMOHATA IO BOJIBHOU OOPbOE SBIISIOTCS MYXKYHHBI M 2KEHITUHBI. KomdaecTBo
JKeHIMUH cocTasager 54 % or obmero umcia y9aCTHHKOB, a UX CyMMAapHBIA Bec — 46 % obmero Beca yuacTHmkos. Haiinnre
OTHOIIIEHNE CPEJIHEr0 Beca My KUWMH K cpejiHeMy Becy KeHIuH. OTBeT BhIpa3nuTe B BHUJE OOBIKHOBEHHON JIpo0H.

Orser: 729/529

Pemtenue o anajsiorum ¢ Bapuadtom 1

3aganue 2. BapuaHTt 4. YyacTHUKAMU YeMIIMOHATA IO BOJBHONW OOpHOE SBIAIOTCS MYKUMHBI U YKEHITUHBI. KOJIru4IecTBO
JKEHIIMH cocTapisteT 58 % or obIiero umcia y9acTHUKOB, a UX cyMMapHbIi Bec — 42 % obmero seca yuacrnukos. Haiimure
OTHOIIIEHUE CPEJTHErO Beca MyXKUUH K cpejHeMy Becy 2KeHIuH. OTBeT BbIpa3uTe B BUjie OOBIKHOBEHHOM J1po0H.

Orser: 841/441

Permnienne mo anasorum ¢ BapuaHToMm 1

3amauue 3. Bapwmant 1. Ilerst nepenmcas B Terpajpb JBa JABY3HAYHBIX YUCIa C JOCKA U mepemHOXuI ux. OH cuesast
OIMUOKY B OTHOM U3 UHUCEJI: HAITUCAJ JECITKU Ha MECTe eIUHUI, & ¢TUHUIBI Ha MECTe JTEeCITKOB, TIO9TOMY PEe3YIbTaT OKA3aJICS
Ha 1449 Gouiblite, yeM H0JzKeH ObLI ObITh. Kakue unciia ObLIN 3allUCAHBI Ha JOCKE?
VKaxkure Bce MOAXOsIIe BapuaHThl. [l KazK 10l BO3MOXKHOM Maphl YUCEI B KAYECTBE OTBETA 3AIMIINATE UX CyMMY.
OTser:
v 41
v 52
Peinenne.
IIycTh ucxomuble ABY3HAYHbIE YrcIa uMeroT Bug ab u cd. Torma u3 ycaoBus ciemayer, 9To

ab - cd + 1449 = ab - dc.

HepeHI/II_HeM IIocjie/;inee paBeHCTBO B BU/IE

ab(dc —cd) =1449. & ab - 9(d — ¢) = 1449 & ab - (d — ¢) = 161 = 23 - 7.

Tax kak 23 — mpocroe 4ucio, a, d, ¢ — uudpbl, IOC/IeIHee PABEHCTBO BO3MOXKHO, TOJILKO ecd d — ¢ =7 u ab = 23.

Tak xak d,c — nudpst u ¢ # 0, 6o d =8,¢c =1, mubo d =9,¢c = 2.

onyuaem ase mapsl wucen ab u cd: (23, 18) u (23, 29). IIposepkoit ybexkmaemcs, 4ro oHH 1OAXOAAT. CyMMBI dHCes
B mmapax paBHbI 41 1 52 COOTBETCTBEHHO.

3aganue 3. Bapuanr 2. [lers nepenmcas B TeTpajb JABa JABY3HAYHBIX YUCJA C JIOCKA U TepeMHOXKUI ux. OH cuesalt
OIMMOKY B OJTHOM U3 YUCEJ: HAIIUCAJ JECATKNA Ha MECTEe €IUHUI, & €IMHUIIBI Ha MECTE JIECITKOB, IIO9TOMY PE3YJIbTAT OKA3AJICS
Ha 1197 GoJibire, Yem J10J12keH ObLI ObITh. Kakne yncsia ObLIn 3alucaHbl Ha JI0CKe?
YKaxkuTe BCe MOJXOJAIINE BapuaHThl. JIjIa KaK/10fl BO3MOXKHOI Maphl YCes B KAUECTBE OTBETA 3AIUIIUTE UX CYMMY.
OrtBer:
v 37
v 48

Penienue o amasioruu c BapuaHTOM 1

3amaune 3. Bapuaur 3. Ilers mepenucas B Terpaib [Ba ABY3HAYHLIX YHUCJA C JOCKKA K IepeMHOXKmI ux. OH caesal
OMMOKY B OJIHOM U3 YUCEJ: HAIIMCAJ JECITKNA Ha MeCTe €IUHUII, & eJMHUIILI Ha MECTe JIECATKOB, II09TOMY Pe3YJIbTaT OKA3AJICS
Ha 1827 GouibIne, YeM NoJKeH ObLI ObITh. Kakne unciia ObLIN 3ammcanbl Ha, Jocke?
VKaxkure Bce MOAXOsINre BapuaHThl. [lJIst KayK10ii BO3MOXKHOIM Maphl YUCEI B KAYECTBE OTBETA 3AIMIIUATE UX CyMMY.
OTBer:
v 48
v 58

Penienue o amasioruu c BapuaHTOM 1

3amauune 3. Bapuaur 4. Ilers nepenucas B Terpaib [Ba ABY3HAYHBIX YHUCJA C JOCKKA U IepeMHOXKmI ux. OH caesas
OIMUOKY B OHOM U3 UHUCEJI: HAIMCAJI JECATKU Ha MECTe eJIUHUI, & eTUHUIIBI HA MECTe JTeCITKOB, IIO9TOMY Pe3y/IbTaT OKA3aJICs
Ha 1071 GosbIne, YeM NOJKeH ObLI ObITh. Kakne unciia ObLIN 3ammcanbl Ha, JocKe?
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VKaxkure Bce MOAXOsINe BapuaHThl. [l KasK 10l BO3MOXKHOM Hapbl YUCE] B KAYECTBE OTBETA 3AIMIIUTE UX CyMMY.
OTser:

v 35

v 46
Peienne mmo a"aJjiornu ¢ BapuanTom 1

3ananue 4. Bapwuant 1. KommbioTep reHepupyeT 2 HaTypaJbHBIX CIAy4ailHBIX YncJIa X, Y B Juamna3one or 1 go 32.
Ha nmiockocTr paccmaTpuBaercs Touka A ¢ koopaunaTtamu (x,y). KakoBa BeposSTHOCTB, YTO PACCTOSTHAS OT TOYKA A JI0 TOUeK
¢ koopmunaramu (1,1), (1,32), (32,1), (32,32) nonapuo pazauansl? OTBeT BbIpa3uTe B BUje OOBIKHOBEHHOMN JIPOOH.

Orset: 15/16

Permienne.

3aMeTuM, 9TO BCEro PA3JUIHBIX TOUEK C KOOpJAWHATaMu B Juamnas3one or 1 o 32 Oymer 32 - 32 = 1024.

Touku ¢ koopmuuaramu (1,1), (1,32), (32,1), (32,32) aBagorcsa BepHmHAME KBaJpaTa CO CTOPOHOI 32.

Ocu cumMeTpun KBajpaTa — 3TO €ro JUaroHau U IpsiMble, TTPOXOJISIINE Yepe3 CEPEeMHbBI IIPOTUBOIIOJIOXKHBIX CTOPOH.

Paccrostaust ot A 10 BepIuH KBajpaTa MOMapHO PA3IUYIHBI TOL/IA U TOJHKO TOTJA, KOTJa TOYKa A He JIeXKNUT Ha 0CSX
CUMMETPHUHU KBaJIPaTA.

3aMeTuM, 9TO CpeJHuE JIMHUW JAHHOTO KBaJpaTa He MPOXOJST Yepe3 IeJIOUNC/IEHHbIe TOYKHU, TI09TOMY HU OJIHA U3 Ha-
MUX CJAYyYalHbIX TOYEK HA CPEJHUX JIMHHUSX He OKaxKeTcs. 1Torja J0CTATOYHO MCKJIOYNATH TOYKM muaronaseit. Ha kaxxmoit
13 [IuaroHaJeil KBaapara HaXOAUTCS M0 32 TOYKH C IeJIBIMA KOOPAMHATAMHE, IIPU 9TOM TOYKA IIepecedeHus JuaronaJeil He e-
JIOYUCJIEHHAS, TO3TOMY JIBAKIbI MBI HUIYEro He MOCIUTAeM. SHAYUT, BEPOSITHOCTH TOTO, UTO PACCTOSTHUS OT CI€HEPUPOBAHHON

1024 -32-32 960
1024 T 1024 16
3amauume 4. Bapuant 2. KoMmiborep reHepupyer 2 HaTypaJibHbIX CIyYailHbIX 9UCJIa X, Y B Juamnasone or 1 1o 34. Ha mutoc-

TOYKH JI0 BEPIINH KBa/ipaTa II0IIapHO Pa3/dYHbl, paBHA

KOCTH paccMaTpuBaercs Touka A ¢ koopaunartamu (¥,y). KakoBa BeposSTHOCTD, UTO PACCTOSHUS OT TOUKH A IO TOUEK € KO-
opmunaramu (1,1), (1,34), (34,1), (34,34) nonapuo paziugubi? OTBET BbIpa3uTe B BUe OOBIKHOBEHHO Apo0u.

Orset: 16/17

Pemienne no aHajgoruu ¢ BapuanTom 1

3aganue 4. Bapuant 3. KoMmnbsiorep remepupyer 2 HaTypaJbHBIX CIydallHBIX ducia X, i B auana3oHe or 1 no 28. Ha mioc-
KOCTH paccMaTpuBaercd To4ka A ¢ koopauuaramu (X,l). KakoBa BeposiTHOCTD, YTO PACCTOSHES OT TOYKH A 70 TOUEK € KO-
opmuraramu (1,1), (1,28), (28,1), (28,28) monapuo pazmmanaer? OTBET BHIpa3UTe B BUje OOBIKHOBEHHOM JApOGH.

Orser: 13/14

Peruenue o anajiornu ¢ Bapuanrom 1

3aganue 4. Bapuant 4. KoMmbiorep remepupyeT 2 HaTypaJbHBIX CIyYaliHBIX dncia X, Y B nuanaszone or 1 1o 26. Ha mioc-
KOCTHU paccMarpusaercs Touka A ¢ koopaunartamu (¥,y). KakoBa BeposTHOCTD, YTO PACCTOSHUSA OT TOUYKH A 10 TOUEK € KO-
opmunaramu (1,1), (1,26), (26,1), (26,26) nonapuo paziugaub? OTBET BbIpa3uTe B BUJE OOBIKHOBEHHOM Apo0Ou.

Orser: 12/13

Pewienne nmo aHajgoruu ¢ BapuanToMm 1

3anauue 5. BapwmanTt 1.
[Iycrs a,b — nesble ancia, Takue, 9TO BCe KOPHU YPABHEHUS

(x> —ax +20)(x>+17x +b) =0

SABJISIOTCS OTPUIIATEIbHBIMUA [IeJIbIMU dncaavu. Haliinre HanMeHbIiee BO3MOXKHOE 3HAYCHIE UUCIIA 4 U HANMEHbIIIee BO3MOXK-
HOe 3HaueHue uncya b.

OtBer: a = 21, b = 16

Pemienne.

Kaxkmas u3 ckoOOK B JIeBOI 4acTu MpeJCTaBjsgeT coO0# MPUBEIEHHBIN KBaIPATHBIN TPEXTUIEH, UMEIOI He Oojiee IByX
kopueii. KopHu KaXX70ro n3 TPEXUIEHOB HE 3aBHUCAT OT KOPHEH APYyroro TPEXWIEHA, ITOITOMY MOXKHO MX PACCMATPUBATH
OTIEJIBHO.

PaccmorpuM cHauasa caydait, korja x2 — ax + 20 = 0 He umeer kopreit. Torma D = a2 -80 <0 wu 4 € (—4\/3; 4\/3)
3amerum, 910 B 3TOM ciydae 4 > —9. [lokaxkeMm Ternepb, 9TO ecjin ypaBHEHUE MMeeT KOPHH, TO 4 MOXKET ObITh MeHbIIIe.

IIycTs X1, X3 — KopHH ypapHenus x2—ax+20 = 0. ITo Teopeme Bueta x1 +x5 = a, x1- x5 = 20. Tax Kax 06a KOPHS II0 yCI0-
BHIO OTPUIIATEIbHBIE, TO 4 < () 3HAYNUT HYKHO HANTH TAKWe IIeJIble OTPUIIATEbHBIE JeuTen Jucia 20, IT0 UX CyMMa OKazKeT-
cs1 MaKCUMaJIbHOIA 110 MoyJnio. Ilyers 20 = m-n, m < n. Pacemorpum Bee takue m u n: 20 = (—1)-(—20) = (-2)-(—10) = (—4)-(-5).
13 sTtux 4ymcesr MakcHMaIbHYIO IO MOJYJIO cymMMy naayT —1 u —20, Torma a = —21.

Paccymorpum ypasaerne x2 + 17x + b = 0. Eciu oHO He uMeeT kKopHeit, To D = 289 — 4b < 0, oTciona ciexyer, aro b > 72.
TTokaxkeMm, 4TO eciiu ypaBHEHHE UMEET KOPHU, TO b MOXKeT ObITh MEHBbIIIE.

IIycrs X3, X4 — KopHE ypasuenns x2+17x+b = 0. Ilo Teopeme Buera x3+x4 = —17, x3-x4 = b. Tak kak uucio b ssisgercs
[IPOU3BEJICHUEM JIBYX OTPHUIATEIBHBIX THCEI, OHO JTOJIZKHO OBITD TOJIOKUTEIHHO. SHAUAT HYKHO HAWTH T[eJIbIe OTPUIATEIHHBIC

3
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qucia, Jamonme —17 B cyMMe 1 MEHUMAaJIbHOE 110 MOAYJIO IpousBedenue. [Ipu dpukcupoBanuoii cymme npoussejienue 0ymuer
MUHUMAJIBHBIM, €CJIH IUCJIa HAXOATCS MAKCUMAJBHO JIAJIEKO IPYT OT apyra. JlefictBurenbHo, 1uist uncea n—a u n+a (a > 0)
¢ bUKCHpoBaHHOIT CyMMOlt 11 — a + 1 + a = 2n ux npousseenne (n — a)(n + a) = n? — a? tem Menbie, Yem GoMbITIE 4.
Tlonyuaercs, aro x3 = —1, x4 = —16 3uauur b = 16.

3ananue 5. Bapuaut 2. Ilycts a4,b — nenblie 9uciia, Takue, 9TO BCe KOPHU YPABHEHUS
(¥ —ax +22)(x* +15x +b) =0

ABJIAIOTCS OTPHUIATEILHLIMY HEILIME ducaaMu. HaiiuTe HauMeHblllee BO3MOXKHOE 3HAYeHNe YUCIIa 4 U HauMeHbIIee BO3MOK-
HOe 3HaJYeHue 4ucia b.

OrBer: a = -23,b =14

Peienne mo a"aJjiornu ¢ BapuanTom 1

3aganue 5. Bapuaur 3. Ilycts a,b — 1meible yuciia, Takue, 9TO BCe KOPHU yPABHEHUS
(¥ —ax +25)(x2 +19x +b) =0

ABJIAIOTCS OTPUIATEILHLIMY IEILIMEA ducaaMu. HalimuTe HauMeHbIee BO3MOXKHOE 3HAYCHIE YUCIIA (1 U HAUMEHbBIIee BO3MOK-
HOE 3HadYeHne Jucya b.
OtBer: a = —-26, b = 18

Penienue o amasiorunu c BapuaHTOM 1

3ananue 5. Bapuant 4. [lycts a,b — 1mesble 9ncia, Takue, 9T0 BCe KOPHU yDPABHEHUsI
(x> —ax+23)(x>+13x+b) =0

ABJIAIOTCSA OTPUIATEILHBIMY IEILIME dncaaMu. HaliuTe HanMeHbIIee BO3MOXKHOE 3HAYCHIE YUCIIA (1 1 HAUMEHBIIEe BO3MOK-
HOe 3HaJYeHue Jucia b.

OtBer: a = 24, b =12

Perunenne o a"ajioruu ¢ Bapuanrom 1

3ananue 6. Bapuanr 1. Ha mocke mammcanbt uncina 1,2,...,k. JIBoe UIPOKOB 10 OYeper BBIYEPKUBAIOT 110 OJHOMY
qucity. Eciin mocste odepeiHOro xo/1a cyMMa HEBBIYEPKHYTBIX 9HCEJT CTAJa KPATHA 3, TO UIDA 3aKAHIMBACTCS U CIIEJIABIITHI
MOCJIEIHUI X0/ pourphiBaeT. Ilpu Kakom k WIpOK, XOAAIMMil BTOPBIM, MMEET BBIMIPHINIHYI0 crpareruio? Broibepure Bee
TIO/IXOISAIIIIE BAPUAHTHI.
OTBerT:
e 20
v 25
e 26
v 27
Pemienne.
Paccmorpum Bee 3uadenust k o Moyiio 6.
1) IIycrs k = 6n + 1. Cymma Beex uucest Ha jgocke pasaa (61 + 1)(6n +2)/2 = (6n + 1)(3n + 1) =1 (mod 3). Kpome toro,
Ha JIocKe 110 21 yuces jaiomux ocrarku 0 u 2 oT jiesienus Ha 3, u 2n + 1 4ucyio, jaioliee OCTaToK 1 OT JieJieHus Ha 3.
Brmrpeisaer Bropoit urpoxk. Ero crparerust cocTouT B TOM, YTO €CJIM IIEPBBII B3sJI CBOMM IIPEJBIIYIIUM XOJOM YHUCJIO 4,

10 BTOPOIi GepéT Takoe b, uto a + b i 3.

Eciu a = 1 (mod 3), To nepsblii nmpourpaer, cuejlaB CBOil HepBbI X0, TaK KaK CyMMa BceX 4mhces JaéT oCcTaToK 1
or gesnenus Ha 3. MoxuO canrarh, uro 4 # 1 (mod 3).

Ecmm a =0 (mod 3), To m b =0 (mod 3), nostomy Hy2KHOE b HaliIéTCs, BeAh Ha JOCKE 96THOE KOJMIECTBO OCTATKOB (.

Ecmm a =2 (mod 3), o b =1 (mod 3), mostomy HyzkHOe b HAIIETCS, BeIb HA JIOCKE OCTATKOB 1 GOJIBINE, 9€M OCTATKOB 2.

Ocrajioch 3aMeTHTh, 9TO MOCJEe OOMEHA XOJOB CyMMa BCEX YHCeJ Ha JOCKE COXPaHsSeT OCTATOK 1 OT jejeHusi Ha 3;
KOJIMIECTBO OCTATKOB () COXpaHseT YE€THOCTH; UMCJIO OCTATKOB 1 ocTaéTcs OOJIBbINE UHC/Ia OCTATKOB 2, MOTOMY y BTOPOTO
UTPOKa BCETJIA €CTh XOJI.

2) Ilycrb k = 61 + 2. Boiurpoisaer nepsbiii urpok. CBouM mepBbIM XOA0M OT 6epér uucio 671 + 2, nocie 4ero JeicTayer
10 CTPATEruu BTOPOTO UTPOKA U3 MPEIbIIyIero ciydas k = 6n + 1.

3) Ilycre k = 61 + 3. Cymma Bcex uucen Ha focke pasaa (61 + 3)(6n +4)/2 = (6n + 3)(3n +2) =0 (mod 3). Kpome Toro,
Ha JlocKe 110 21 + 1 gucesn, jgaomux octarku 0, 1 u 2 or gejeHuda Ha 3.

BoiurpeiBaetr BTOpoO#t UTPOK.

CBouM TEpBBIM XOJIOM TEPBBIA HE MOXKET B3ATb ocTarTok 0, modromy o Oepér octarok 1 mim 2. O60o3HAYMM B3STHII
octaTok 3a t. Bropoit orBernniM x0moMm Oepét ocratok 0. Eciu f = 2, To masmee BTOpoOit fAeiicTByeT 10 CTPATErnu, OMUCAHHOMN
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g caydasg k = 6n + 1. Ecom t = 1, To Tenmephb CyMMa 4YuceJl Ha JOCKE JAET OCTATOK 2 OT AeJIeHUS Ha 3; Ha IJOCKE o 271
guceJ, gaomux octatku 0 1 1 oT gesenud Ha 3, u 21 + 1 9ucio, jgaiomiee OCTaTOK 2 OT JieJIeHus Ha J.
Crparerust BTOpOro COCTOUT B TOM, U4TO €CJIM IEPBBIHA B3s1JI CBOUM IPEJIBILY UM XOJ0M YUCJIO 4, TO BTOPOi 6epéT Takoe b,

ur0 4 + b : 3. B 060CHOBaHME STOH CTPATErHH OCTAJIOCH 3aMETHTh, YTO HOC/IE OOMEHA XOJOB CyMMa BCEX UHCEI Ha JI0CKe
COXpaHsIeT OCTATOK 2 OT JeJIEHHsI Ha 3; KOJUIECTBO OCTATKOB () COXpAHsIeT YETHOCTD; UUCJIO OCTATKOB 2 OCTA&Tcsi GOJIbIIe
YUCJIa OCTATKOB 1, TI03TOMY y BTOPOrO UI'POKA BCETIA €CTh XOJ.

3amevwarue. AHATIOrMIHO MOXKHO JIOKA3aTh, 9TO 1Ipu kK = 61 +4 u k = 61 1mepBbIif UTPOK MMeeT BBIUTPHINIHYIO CTPATETHIO,
a npu kK = 61 + 5 BBIMIPBINIHYIO CTPATEIMIO MMEET BTOPOH WIPOK. B yc/ioBUM 3ajauu He TPUBOJSITCS BAPUAHTHI OTBETA
¢ TakKUMU K, IOSTOMY Pa3b0p 9TUX CJIydaeB OCTABJISEM UUTATEIIIO.

3amauue 6. Bapuaur 2. Ha ngocke manucambl uucia 1,2,...,k. JIBoe UIPOKOB 110 O4Yepey BLIYEPKUBAIOT IO OIHOMY
qucity. Ecin mocsie odepeHOro xo/1a cyMMa HEBBIYEPKHYTBIX UHCEJ CTaJa KPATHA 3, TO UIDA 3aKAHUYMBAETCS U CJIEJIABIIHIT
oCJIeAHUH X0, IPOUrpbiBaeT. 1Ipn KakoMm k WIpoK, XOAAIUil BTOPBIM, MMEET BBIMIPBINIHYIO cTparernio? Boibepure Bce
MTOJIXOISATITIE BAPUAHTHI.
OrtBer:
o 32
e 38
v 39
v 43
Pemtenue o anajsiorum ¢ Bapuantom 1

3aganue 6. Bapuautr 3. Ha jocke mammcannl uuciaa 1,2,...,k. /IBoe UrpOKOB 10 O4Yepenn BBIYEPKHUBAIOT IO OJHOMY
qucsty. Eciu mociie odepeiHoro Xoia cyMMa HEBBIYEPKHYTBHIX YUCEJI CTajia KpaTHa 3, TO Urpa 3aKAHYUBAETCS W CIEJIABIIANR
[IOCJICIHMN X0 IPOUrphiBaer. Ilpu KakoM k WIpOK, XOASAINMN IePBLIM, MMEET BLIMIPBIHYIO crpareruio? Broibepure Bce
[TOJXOISIIIE BAPUAHTHI.
OTBerT:
v 32
e 33
e 37
v 50
Pemrenue o anasiorum ¢ BapuanTom 1

3ananue 6. Bapuaur 4. Ha jgocke mamucanbr umcaa 1,2,...,k. /IBoe UrpokoB mo ovepenn BBIYEPKUBAIOT MO OIHOMY
qucity. Ecin mocste odepenoro xoia cyMMa HEBBIYEPKHYTBHIX YHCEJ CTAJIA KPATHA 3, TO UIPDA 3aKAHIMBAETCS U CJIEJIABIIHI
MOCJIeIHUI X0/ pourpbiBaeT. Ilpu KakoMm k HMIpOK, XOJSIIUiI TepBbIM, MMEET BBIUIPBINIHYI0 crpareruto? Broibepure Bee
[TOJIXO/ISIIIIE BAPUAHTHI.
OrtBer:

o 33

o 37

v 38

v 44

Pemntenne no anasoruu ¢ BapuanToM 1

3amaume 7. Bapwmant 1. Ha yue OA pacnosioxkensl Touku B u C tak, uro OA : OB : OC =3 :4: 6. Touka D BbiOpana
tak, uro OD u DB nepnennukyssipabl. Haiiure CD, eciu AD = 5.

Ortger: 10

Pemrenne.

c

Qe
m
:b'
[wy]

O6o3naunm OC 3a 6x, torma OA = 3x, OB = 4x, AB = OB - OA = x, BC = OC — OB = 2x. Ilyctb Touka E —
cepemuna OB, Torma OFE = 1/2 OB = 2x, AE = OA — OE = x. Memnana DE npsMoyroabaoro Tpeyroabuuka ODB pasna
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nosioBuHe rumorenyssl, modromy DE = OE = 2x. Pacemorpum tpeyrosbankun DEA u CED. 9Tu TpeyroJbHUKH 1MOI00HbI,
DE AE 1
IC-DE -2 W3 nonobust TpeyroipHuKoB nosydaeM, uro DC = 2AD = 10.

3amaume 7. Bapuant 2. Ha nyde OA pacnosnoxensr Touku B u C tak, aro OA : OB : OC = 2: 3 : 6. Touka D BbiOpana

TaK Kak y Hux obrmit yros ZDEC n

tak, uro OD u DB neprennukyssipabl. Haitmure CD, eciu AD = 6.
Ortger: 18
Perenne o anajiornu ¢ Bapuanrtom 1

3anauue 7. Bapuant 3. Ha nyye OA pacnonoxenst Touku B u C tak, aro OA : OB : OC =3 :4:6. Touka D BeiOpana
tak, uto OD u DB nepnennukyssipuast. Haitnure CD, ecoiu AD = 6.

OrtBer: 12

Pemrenue o anasiorum ¢ BapuanTom 1

3anauue 7. Bapuant 4. Ha nyde OA pacnonoxenst Touku B u C tak, aro OA : OB : OC = 2: 3 : 6. Touka D BeiOpana
tak, uro OD u DB nepuenaukyspusl. Haitaure CD, ecu AD = 5.

OTtsBer: 15

Peruenue no anajiornu ¢ Bapuanrom 1

3ananue 8. Bapuant 1. Komnanus u3 jecaTu 9eI0BEK YIOBIECTBOPSIET YCIOBUIO: €CJIU JIBA YeJIOBEKA 3HAKOMBI, TO ¥ OJTHOTO
3 HUX He DoJiee JIByX 3HAKOMBIX B 9TOW Kommanwu. Haiiure HanbOIbIIee BOZMOXKHOE KOJIMIECTBO Iap 3HAKOMBIX B 9TOMN
KOMIIAHUH.

OtrsBerT: 16

Pemrenne.

IIepedopmynupyem 3agatty Ha s3bik rpadoB. Paccmorpum rpad, B KOTOPOM BEPIMUHBI — JIIOAU, Mapbl 3HAKOMBIX —
pé6pa. Tpebyercs HaiiTu Hanbosbiee yncso pébep B TakoM rpade. HazoséM sozeli (1 BEPIIUHBL) 3aMKHYMbLMU, €CITH Y HAX
He OoJjiee JBYX 3HAKOMBIX, & OCTAJIbHBIE BEPIIMHBI HA30BEM 06ULUMENDHBIMU.

3aMeTumM, 9TO OOIIUTEbHBIE He 3HAKOMBI MEXKLy CODOil, MOITOMY XOTsi ObI ONMH KOHEI] JIFoOOro pebpa BBIXOJWUT U3 3a-
MKHyTOI Bepruabl. CJie0BaTebHO, YUCTI0 PEOep B rpade He GOIbIe CyMMBI CTEIeHel 3aMKHYTHIX BEPIIIHIH.

[IycTs 3amkHYTBHIX He OoJiee 8, Toraa pébep e Hosee § - 2 = 16.

[TycTb 3aMmkHYTHIX poBHO 9. Tora creneHb e MHCTBEHHON OOIIUTEILHOI BepIIUHBI He OoJiee 9.

Torma cymma cremneneit rpacda He bojiee 9 - 2 + 9 = 27, mosTomy uucjao pédep e Gosbie 13.

[Tycrs 3amkayTHIX poBHO 10. Torma dmcsio pébep paBHO TOJOBUHE CYMMBI CTENEHel, KoTopas, B CBOIO OY€pejib, HE Mpe-
Boimaer 10 - 2 = 20. Ciemosarenbro, gncio pédep me Gombire 10.

[Ipumep rpada ¢ 16 pébpamu npuBeeH HA PUCYHKE

3anauue 8. Bapwuanr 2. Kommanusi n3 [gBeHaIaTh YeIOBEK YIAOBJIETBOPSET YCJOBUIO: €CJIA JBA YEJOBEKa 3HAKOMBI,
TO y OJTHOTO U3 HUX He DoJiee IBYX 3HAKOMBIX B 3TO# KoMmanun. Haiianre HanboJIbIlee BO3MOYKHOE KOJTUIECTBO AP 3HAKOMBIX
B 9TOU KOMIIQHUMU.

OtrBet: 20

Pemienne o anasorum ¢ BapuadTtoM 1

3aganue 8. Bapwmant 3. KoMmmanns m3 9eThLIpHAIIATH YEJI0BEK YIOBIETBOPSET YCJAOBUIO: €CJAU JIBA TEJIOBEKA 3HAKOMBI,
TO y OJTHOTO U3 HUX He 0oJiee JIBYX 3HAKOMBIX B 3TO# KoMmmanuu. Haiinre HanboJibIriee BO3MOKHOE KOJTUIECTBO AP 3HAKOMBIX
B 9TOI KOMIIaHUU.

OTserT: 24

Perienne mo anasiorun ¢ BapuaHToMm 1



Pas6op 3adanuti npuesacumenvrozo amana BcOIIl 2025 no mamemamuke 10 xaacc

3ananue 8. Bapuant 4. KoMmmanusa u3 miecTHAIATH Y€JIOBEK YIOBJIETBOPSET YCJIOBHIO: €CJIU J[BA YeJIOBEKA 3HAKOMBI,
TO y OJTHOTO U3 HUX He 0oJiee JIBYX 3HAKOMBIX B 3TO# KoMmmanuu. Haiinre HanboJibIliee BO3MOKHOE KOJTUIECTBO AP 3HAKOMBIX

B 9TOII KOMIIQHUMU.
OTtBer: 28
Permnienne mo anasiorum ¢ BapuanToMm 1



