Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

10 kjgacc — geHp 2

1. a) Ckoapkumu criocobamMu u3 HaTypaabHbIX duces or 1 1o 100 MOKHO BBIGpATH TPU YHUC/IA TaK,
9TOOBI OJHO U3 HUX PABHSJIOCH CPeIHEMY apu(dMEeTUIECKOMY JIBYX OCTABIIUXCS?
OrBert: 2450 nmm 2 550.
Pemenne. Eciu canraiorcs Tpoilku ONAPHO Pa3MYHbIX YUCE]T, TO KOJTUIECTBO HCKOMBIX TPOEK TaKOe
e, KaK W KOJMIeCTBO TIap THuces OMHAKOBOi JéTHOCTH, T.e. 2 - C2).
Ecsn canrars, 9To0 dncia MOTyT HOBTOPATHCs, TO ecTh emé 100 Tpoek umncen suna (k; k; k) — B cymme
BhIXOUT 2450 + 100 = 2550 Tpoek Juce.

6) CkosibkuMu criocobamMu U3 HaTypajabHbix duces or 1 1o 1000 MOXKHO BBIOPATH TPU YUC/IA TaK,
ITOOBI OJTHO U3 HUX PABHSIOCH CPEIHEMY apuMETUIECKOMY JIBYX OCTABIIUXCS !
Otset: 249 500 wrm 250 500.

B) CKOJIBKUMH CIIOCOOAMU M3 HATYypaJbHBIX 1duces oT 1 70 500 MOXKHO BBIOpATh TPH UHCIA TaK,
9TOOBI OHO M3 HUX PABHSIJIOCH CPETHEMY apU(PMETHIECKOMY JIBYX OCTABIITIXCS !
OtBet: 62 250 mm 62 750.

r) CroapKuMmu criocobamy U3 HATYpasbHBIX dnces or 1 1o 400 MOXKHO BBIOpATh TPU YHCJIA TaK,
9TOOBI OJJHO U3 HUX PABHAJIOCH CPEJIHEMY apudMETHIECKOMY JIBYX OCTABIITUXCS !
OTtBet: 39 800 mau 40 200.
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a)

a)

Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

Outer mo/2KeH HaIMCATbh B TeTPaAn 373 MOAPS WYX HATYPAIbHBIX UMCJIa TaKUX, U9TO UX
cpejiHee apudMeTniIecKkoe — IpocToe Jucjo. Kakoe HamMeHbIllee YUCJI0 OH MOI' HAIUCATH B
TeTpagu’

OTBer: 5.

Pemenne. ITycrs Oner sanucan aucna k, k+1,k+2, ..., k+372. Torga ux cpenee apudmMeTnaeckoe
paBHO

(bt 4. +(k+372) _ (h+(h+372)-373 1 o
373 h 2 373 '

MunnmManbHOe 3HaYeHHE k, TPH KOTOPOM 9TO YHCJIO IIPOCTOE, paBHO 5 (BhIXOmUT 3HaueHme k + 186 =

191).

Outer jos2keH HanmcaTh B TeTpajau 987 MOApsii UAYIIUX HATYPAJbHBIX YHCEJT TaKUX, UTO UX
cpeaHee apudMeTnIecKoe — IIpocToe Jucjao. Kakoe HamMeHbIlee YHCI0 OH MOI HaIUCATb B
TeTpagu’
OTBer: 6.

Outer jlo7KeH HammcaTh B TeTpajy 799 moapsii WAyNnX HATYPAJIBHBIX UHCET TaKUX, 9TO UX
cpenHee apudMeTHIeCcKoe — IpocToe 4ncjo. Kakoe HamMeHbIlee YHCJIO OH MOI HAIIMCATH B
Terpau’?
Otser: 2.

Outer mosKeH HalmcaTh B TeTpaau 859 MOApsiT UAYIIUX HATYPAJbHBIX YHCEJT TaKUX, UTO UX
cpeaHee apudMeTHuIecKoe — IIPocToe Yucjao. Kakoe HamMeHbIee UHCJI0 OH MOI HAIUCATb B
TeTpagu’
OTBerT: 2.

Ha mocke mammcano auciio 23 456 789. Ilersa 3amenni B HéM 5 1udp: 4 mocsiegane mudpbl 1 eIné
KaKy[o-To. B urore moyiyqamioch BOCbMU3HAYHOE YUCTIO0, Jesieecsd Ha 48, MPUTOM MUHUMAJILHO
Bo3MOKHOE. UTO 9T0 3a uncyio?

OtBeT: 13450032.

Pemenne. Yrobnl 1mo1y9uTh MUHUMAILHO BO3MOXKHOE HUHCJIO, HAJIO 3aMEHHTH IepBylo mudpy Ha 1
(ecam 3TOTO HE ClENaTh, JII0Ooe Jpyroe vucso Gyger we meree 20000 000). 3HauuT, YNUCIO UMEeT BHL
1345 % % % *, Te 3BE3MOUKHN 3aMEHSIIOT HEM3BECTHBIE ITUQPHI.

Yucno pemntces na 48 Toraa M TOJBKO TOT/Ia, KOTJ/Ia OHO AeiuTcs Ha 3 u Ha 16. Ilpusnak memmmocTn
Ha 16 — 9mcsio, 06pa30BaHHOE IMOCJIEIHUME YeThIpbMsi Iudpamu, gaeaurcs Ha 16. YToObI MOTyIUThH
HaUMEHBINUN PE3yJIbTaT, pacCMAaTPUBAEM MHUHUMAJbHbIC uncia gessinuecsa Ha 16. Bapuantsr 0000 u
0016 He MOAXOIAT, TAaK KakK MTOroBoe 4mcjo He jejurcs Ha 3. A 0032 — moxxoaur. MTak, nckomoe
qncsio — 3to 13450 032.

Ha nocke narnmcamno yucsio 23 456 789. Iletsa 3amenus B HEM 5 1iudp: 4 nocieaaue udphl 1 emé
KaKy[o-To. B urore moyiyamioch BOCbMU3HAYHOE YUCTIO, JEJISIIeecsd Ha 72, IPUTOM MUHUMAJILHO
Bo3MOKHOE. UTO 9T0 3a uncyio?

OtBeT: 13450032.

Ha nocke manmcano anciio 23 456 789. Ilers samennt B HéEM 4 mudpbl: 3 ocseanne udphl 1 emé
KaKy10-TO. B uTore 1oJiydujioCb BOCbMU3HaIYHOE YUCJIO, Ae/IdIieecsd Ha 56, IpuTOM MUHUMAJIBHO
BO3MOXKHOEe. UTO0 3T0 3a uncyio?

OtrBet: 13456 016.
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Osmvmmmaa “@ustex—2025” o maremaruke. [lepperit sramn. OTBeTHI U perreHns

r) Ha mocke nammcano anciio 23 456 789. Ilers 3amenut B HéEM 4 1iupbl: 3 1oc/Ie /1HIe UMD U eI11é
KaKy[o-To. B uTore mory4nioch BOCbMI3HAYHOE YUCJIO, jesdineecd Ha 144, mpuToM MUHUMAJILHO
BO3MOXKHOEe. UTO 3T0 3a uncyio?

OtBeT: 13456 080 nmm 13456 224.

3ameuyanue. B uerBéproM BaprnaHTe MUHUMAJIbHOE YUCI0 Buja 13456 * sk, jmessieecs Ha 144

sro 13456 080. Ho Torma npemnocieanss mudpa octapieHa 6e3 naMmenennit. Kcim n3aMennTs Bee Tpn

[IOCJIeJHUE ILI'I(T)])I)]. TO MHUHHUMAaJIbHO BO3MO2KHO€ YHCJIO OKa3bIBa€TCd POBHO Ha 144 6oJbire 9TO

13456 224.

a)

a)

Haiimure MakcuMasbHOe 3HaUeHue oTHomenns %, ecau 90 — 12y + y? — 16z + 22 = 0.

y’
OrtBert: 3.
Pemmenue. lannoe B yciioBum ypaBHEHHE 3aJ@ET OKPYXKHOCTb ¢ meHTpoM (8,6) u pajgumycom +/10.
[Tycts y = kxr — KacarenbHasg K yKa3aHHON OKPY’KHOCTH ¢ HAMMEHBITUM IOJOKUTENBHBIM yTJIOBBIM

ko3 durmenrom. Tora TpebyemMoe MaKCHMaJILHOE 3HAYECHUE €CTh % HeTpynao noyduTh, 9T0 HCKOMOIT
x

KacaTeJbHOU dABJILeTCI npsdaMasd Yy = %, IIO9TOMY MaKCHUMaJIbHOE€ 3HAYCHUE OTHOIICHUA v

paBHO 3.

Haiiiute MakcumaibHOE 3HAYECHUE OTHOIICHUS %, eci 117 — 14z + 2% — 18y + y> = 0.
Orser: 1.5.

Haitmnre makcmMaabHOEe 3HAYMEHWE OTHOIIEHUS 5, ecim 116 — 16z + 2% — 18y + y? = 0.
OtBerT: 2,5.

Haitmnre MmakcmMabHOEe 3HAYUEHWE OTHOIIEHUS %, ecm 125 — 18z + 22 — 14y + 4% = 0.
OtBer: 2.

OkpyzkHOCTB ¢ HeHTpoM [ Brmcana B TpeyroiabHnk ABC u Kacaercs: ero croponbl BC' B TOUKe
D. Ilycts E — cepeauna BC, a Touka F' B3arta na cropoue AC' tak, uro BF 1 Al. Haiinure
mumny orpeska C'F, ecoim AB =20, BC =16, DE = 2.

OTBer: 4.

Pentenwne. Iycrs Bnmcannast OKpy>KHOCTH Tpeyroibanka Kacaercas AB u AC B Toukax P u @Q co-
orsercTBenno. O6osnaunm BP = BD =y, CD = CQ = z. Buccekrpuca Al pemur yron ABC' mo-

[oJIaM U TIepIIeHINKYJIsipHa psiMoit BF'| ostomy TpeyrosibHuk ABF' paBaobeapennbiii, a AP = AQ),

z+
5 -

FQ = BP = y. Torna CF = z — y. Ilockonibky E — cepenuna BC, orpesku CE u BE paBHBbI
Torma DE = 5, a suauut, CF = 2DE.

OxpyzkHOCTB ¢ TleHTpoM [ Brmcana B TpeyroabHnk ABC u kacaercs: ero croponbl BC' B TOUKe
D. Ilycts E — cepemuna BC, a Touka F' B3sta Ha cropore AC' tak, aro BF 1 Al. Haiinnre
qumny orpeska C'F, ecoim AB = 100, BC =95, DE = 8.

OrtBer: 16.

OxkpyxkHOCTH ¢ 1ieaTpoM [ Brmcana B Tpeyroibauk ABC u kacaercs ero croporbl BC' B Touke
D. Ilycts E — cepequna BC, a Touka F' B3arta na cropoue AC tak, uro BF 1 Al. Haiinure
mumHy orpeska C'F, ecoim AB =20, BC =23, DE = 3.

OTBer: 6.

OxkpyzkHOCTE ¢ TleHTpoM [ Brmcana B TpeyroabHnk ABC u kacaercs ero croponbl BC' B ToUke
D. Ilycts E — cepeauna BC, a Touka F' B3sta Ha cropore AC' tak, uro BF 1 Al. Haiinnre
qumny orpeska CF, ecoiim AB = 100, BC = 125, DE = 18.

OrBer: 36.
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AnToH BBIIMCAT Ha H0cKy duciaa Ai, Ao, As, ..., Asges Takme, 9TO HE BCE OHH PABHBI MEXKLY
coboit. BunmarebHO n3yumB 4unciia Ha JI0CKe, KOHCTAHTUH 3aMeTH/I CJIeAYIONLy0 3aKOHOMEp-
HOCTB: JIjIsl JTII060r0 HATYPaJIbHOTO 3HadeHus k € [2;2024] uncno A1 — Ay BIBOE MEHbIIE, TeM
A1 — Aj_1. KakoBo HamMeHbIIee BO3MOXKHOE 3HATEHNE OTHOIIEHUST %?

OrtBer: 0,2.

Pemenne. O6oznaunm Ak+1—Ak = Pk- TOI‘,ZLa Ak+1—Ak,1 = (AkJrl - Ak)—i-(Ak — Akfl) = PL+Dk—1.
Mo ycnosuto 2pg = pr + pr—1, OTKYJA Pk = Pg—1, TO €CTh BCE WIEHBI [OCJIEJI0BATELHOCTH {py } pPABHBI
Mez/ty coboit. Ho Torna

Ajgo — Agg P99 + Pos 2 0.9
— == =02
Ag023 — A2013 p2022 + p2021 + -+ 2013 10
AnToH BbIIMCcaJ Ha JOCKY unciaa Aq, As, As, ..., Agges Takme, 9TO He BCe OHU PaBHBI MEXKLY

co6oit. BuuMaTesbHO U3yUnB YKCIa Ha J0CKe, KOHCTAaHTUH 3aMETUI CJIeILYIONIYIO0 3aKOHOMEp-
HOCTB: JIjIsl JTI060r0 HATYPaJbHOTO 3HadeHus k € [2;2024] uncio A1 — Ay BIBOe MeHbIIE, YeM

Asoo — Aigr o
Agr1 — Aj_1. KakoBo HamMmeHbIee BO3MOKHOE 3HAYMEHNE OTHOIIEHUS] ——————————

Otsert: 0,3.

A2022 - A2012

AnToH BbIIICAJ Ha JOCKY unciaa Ay, As, As, ..., Asges Takme, 9TO He BCe OHU PABHBI MEXKLY
coboit. BuumaTe/ibHO M3y4YuB 4ucja Ha J0ocKe, KOHCTAHTHUH 3aMETH/I CJIEIYIONYI0 3aKOHOMEp-
HOCTB: JIjisi JII0OOr0 HATYPaJbHOIO 3Hadenus k € [2;2024] uucio Ayyq — Ay BIBOe MeHbIIe, YeM

Asoo — Asgs o
Agi1 — Ap_1. KakoBo HamMeHbIllee BO3MOXKHOE 3HAYEHNE OTHOMICHUS —

OTtBert: 0/4.

A2021 - A2011

AnTOH BbIIMCaJ Ha JOCKY unciaa Ay, As, As, ..., Asges Takme, 9TO He BCe OHH PaBHBI MEXKLY
cob6oit. BHnMaTebHO U3y4YnB YmCIa Ha J0CKe, KOHCTAaHTHH 3aMETU/I CJIeIYIOIIYI0 3aKOHOMEp-
HOCTB: JIjIsi JII060r0 HATypaJbHOTO 3HadeHus k € [2;2024] uncio A1 — Ay BIBOE MeHbIIe, YeM

Agoo — Asos o
A1 — Aj_1. KakoBo HamMeHbIIlee BO3MOXKHOE 3HAUE€HNEe OTHOIIEHUS] ————————————

Otsert: 0,5.

A2020 - A2010

a) Kakoe mamMenblliee 3HaAUEHNE MOYKET NMPUHUMATH cyMMa 20 PasMyYHBIX HATYPAJIBHBIX UYHCEIT

TaKNAX, 9TO

® HI OJIHO M3 KOTOPBIX HE JICJUTCA HU Ha 2, HU Ha 3, HU Ha 5, HU Ha 7,
e CcyMMa JTIOOBIX JIBYX YHCENT JAEJUTCs Ha 2,
e cyMMa JTIIOOBIX TPEX Ynces1 JeIUTCA Ha 3,
® CyMMa JIIOOBIX ISATH YHCEN JICJIUTC Ha 5,
e cyMMa JTFOOBIX CeMU YHUCeJT JIeJTUTCS Ha, 77
Otrset: 39 920.

Peinenne. 113 nociegaux 9eThIpéx yCJIOBUil CIEAYET, 9TO BCE YUC/IA UMEIOT OJUHAKOBBIE OCTATKH OT
JesieHus Ha Kaxkjaoe m3 uucen 2, 3, 5, 7. [lokaxkem, mHampumep, 9TO OCTATKH OT JI€JICHHS HA 3 Y BCEX
qrcesl OJMHAKOBLI. Il mpaBia, Kakiast U3 CYMM a1 + ao + a3 u a1 + ag + a4 JeanTcd Ha 3, HO TOTIa
W Pa3HOCTb 9TUX CyMM, paBHAd a3 — G4 TAK¥Ke JIEJUTCH Ha 3, MOITOMY a3 U Q4 UMEIOT OJIMHAKOBBIE
OCTATKU OT JEeJCHUs Ha 3.

[TockosibKY BCe UMCIa UMEIOT OJMHAKOBBIE OCTATKU OT JEJIEHUS Ha 63GUMHO Npocmovie anucia 2, 3, 5, 7,
OTCIOJIa CJIEJIyeT, 9TO Y HUX OJIMHAKOBBIE OCTATKH OT jiejiennd Ha 2 -3 -5 -7 = 210.

Takum 006paszoM, naHHble 4duciaa upejacraBumbl B Buge 210k + m, rne m € N k € N U {0}, upuuém
m PUKCHPOBAHO, a k JIOJXKHO OBITH PA3AUIHBIM IS KarKJI0TO M3 YHCeT. UTOOBI HM OJHO W3 UHCEs
He JIeJINJIOCh HU Ha 2, HM Ha 3, HU Ha 5, HU HaA 7, HEOOXOUMO M JIOCTATOTHO, UTOOBI STOMY yCJOBUIO
VJIOBJIETBOPSJIO THCIO0 M. MUHEMAJILHO BO3MOXKHOE 3HAYEHUE 1 PABHO 1, a MUHUMAJILHOE 3HAYCHUE
CYMMBI BCEX YHCEN €CTh
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1+ (1+4210) + (14 2-210) + ...+ (1 4+ 19 - 210) = 39920.

Kakoe nHamMmeHbIllee 3HaUEHUE MOXKET [IpUHUMATb CyMMa 30 Pa3/IMIHbIX HAaTYpPaJIbHbBIX YHCEJI
TaKHuX, 9TO

® HI OJHO M3 KOTOPBIX He JeJNTCAd HU Ha 2, HU Ha 3, HU Ha 5, HU Ha 19,

CyMMa JIIOOBIX JIBYX YMCEJI JICJIUTCA Ha, 2,

cyMMa, JIIOOBIX TPEX YucesI JIeJIUTCA Ha, 3,

CyMMa, JTIOOBIX TIATH YUCEN JICTUTCA Ha D,

e CcyMMa JIIOOBIX JE€BATHAIIATH UUCET AeIUTCs Ha 197
OtrBet: 247 980.

Kakoe nammenbliiee 3HadeHne MOKET NMPUHUMATH cymMMa 40 pa3jMyHbIX HATYPAJIbHBIX YUCET
TaKuX, 9TO

® HU OJIHO M3 KOTOPBIX HE JIJUTCA HU Ha 2, HU Ha O, HU Ha 7, HU Ha 11,

® CyMMa JIIOOBIX JIBYX YHCEJT JIEJUTCA Ha 2,

® CyMMa JTIIOOBIX MATH YHUCeN JIEJTUTCA Ha O,

® CyMMa JIIOOBIX CeMU YTUCEs JICJIUTCI Ha 7,

e CcyMMa JIIOOBIX OJIMHHAIATH YrcesT JeuTcs na 117

Otset: 600 640.

Kakoe nammenbiliee 3nHadenne MOKeT NMPUHUMATH cymMMa H(0 pa3jMyHbIX HATYPAJIbHBIX YUCET
TaKNX, YTO

® HI OJIHO M3 KOTOPBIX HE JICIUTCA HU Ha 2, HU Ha 3, HU Ha 7, HU Ha 13,
e CcyMMa JIFOOBIX JIBYX UHCE]T JEJIUTCA Ha 2,

® cyMMa JIIOOBIX TPEX YUCEs JIEJIUTCH Ha 3,

® CcyMMa JTIIOOBIX CeMU YIHCEsT JeJIUTCA Ha 7,

e CcyMMa JIIOOBIX TPUHAJIATH JUCces jJeuTcsd Ha 137

OTBeT: 668 900.

OKPY2KHOCTH Wi U Wy UMEIOT PaJUyChl b U 8, a pacCcTOSHUE MEXKIy UX IeHTpamu 0oJibire 13.
OxaszaJjioch, 9T0 MX O0INMe BHYTPEHHHE KacaTelbHble HepHeHInKyaspHbl. Haiigure 1roriaib
TPEyroJIbHIKA, OIPAHUYIEHHOI'O OJIHOI 00IIeil BHeIIHe#l u JByMs OOIIMMHU BHYTPEHHUMU Kaca-
TEJIbHBIMU K 3TUM OKPY2KHOCTSIM.

OTBeT: 40.

Pemtenne. Ilycrs B — Touka nepecedenus o0IINX BHYTPEHHNX KacaTeabHbiX, A u C' — Touku nepece-
YeHUsl ITUX KacaTeJbHbIX ¢ 00Ieil BHenHel KacareabHoil (mputoM oTpe3ok AB KacaeTcs OKPYKHOCTI
w pajamyca d, a ero MpojoJKeHne — OoKpyskHocTH ) pajuyca 8 B Touke 1'; orpesok BC' kacaercs €2 B
touke N; npogoszkenne AC 3a Touky C kacaercs {2 B Touke (). Vcnonb3ysi paBeHCTBO OTPE3KOB Kaca-
TeJIbHBIX, IPOBEIEHHBIX K OKPY?KHOCTU M3 OJHON TOYKH, IIOJIYyIaeM, UTO HOJYyIEPUMETD TPEYTOJbHIKA

ABC ecTb
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1 1 1 1
DPABC = §(AB+AC+BC) = 5(AB+AC+BJ\7+J\ZC) = 5(AB+AC+BT+CQ) = §(AT+AQ) = AT.
OKpyY?KHOCTB W SIBJISIETCSI BHEBIIMCAHHOM 11151 TpeyrosbHuka A BC, ciieoBaTesIbHO, ILJIOIA b TPEYTOJIb-
HUKa MOXKeT OBbITh BbIpazkena 1o dhopmyiste S = r(p — a), rje r — pajauyCc BHEBIIMCAHHON OKPYZKHOCTH,
Kacaroleiicss CTOPOHBI @ TPEYTOJIbHUKA, p — ero nojyrnepumerp. Urak, Sapo = 5 - (PABC — AB) =

5(AT — AB) = 5BT =5 - 8 = 40.

OKPYKHOCTH Wi U Wy UMEIOT Paauychbl 9 u 7, a paccTOSHHE MEXKJy UX IeHTpaMu 00jbire 16.
Okaszajioch, 9T0 MX 00IIMe BHYTPEHHHE KacaTelbHble HeplIeHInKyaspHbl. Haligure 1miomaib
TPEyTroJIbHUKA, OIPAHNYIEHHOTO OJIHO# 00Iell BHeNTHEH n AByMsi OOINIMMU BHYTPEHHUMU Kaca-
TEJIbHBIMU K 9TUM OKPYZKHOCTSIM.

OTBerT: 63.

OKpY2KHOCTH Wi U We UMEIOT pajiuychl 15 n 4, a paccTodgHre MeXJly UX IeHTpaMu Oosibiie 19.
OkaszaJjioch, 9TO0 MX 00INKMe BHYTPEHHHE KacaTe/lbHble HepleHaInKyaspHbl. Haiigure 1romaib
TPEYTroJIbHUKA, OI'PAHUYEHHOrO OJIHO# 00IIell BHeITHEe!l u AByMsi OOINIUMU BHYTPEHHUMU Kaca-
TEeJIbHBIMH K 9THUM OKPY2KHOCTAM.

Orsert: 60.

OKpyKHOCTH Wy U Wy UMeIOT pajanyckl 10 u 20, a paccrosinne MexK Ty ux meHTpamu 6osibire 30.
Oxka3zajioch, 9TO WX ODOIIHEe BHYTPEHHUE KacaTeIbHbIe MEPICHINKYIApHbL. Haiiinre miomainb
TPEYroJIbHUKA, OI'PAHUYEHHOrO OJIHO# O0IIell BHeNTHell 1 JAByMsl OOIIMMU BHYTPEHHUMHU Kaca-
TEJILHBIMU K 9TUM OKDPY2KHOCTSIM.

OtserT: 200.

a) B srlecunuectse opraruzosaiu tpu nyakta A, B, C' nojkopMa IITUI] Ha BpeMsl 3UMHHUX XOJIOJIOB.

B cury ocoberHOCTEl NX PACIIONIOXKEHUsT B TyHKT A mpuieraer OoJIbIlle BCero nTuil, a B myHKT C'
— MeHbIIIe Bcero. FaKeTHEBHO Ha 9TU TPU IyHKTA B CyMMe BbIJIEIgeTCs S KMJIOTPAMMOB KOpMa,
KOTOPBIN PACIIPEIE/ISIETCS TPOITOPIIMOHATBLHO KOJUIECTBY IITHIL, IIPUJIETEBINX B JIAHHBINA ITyHKT
Hakanyse. V3BecTHo, 9TO:

e | guBaps KOJMYIECTBA MITHUIL, TPUIETEBINNX B TPU IIyHKTA, COCTABUINA T€OMETPUIECKYIO TTPO-
T'PECCHUTO;

e 2 gHBaps B KaXKJIbIl 13 MyHKTOB mpusereso Ha 130 mrur 60sbie, yem 1 gaBapH;

e 2 guBapsi B yHKT C' puieTesio POBHO B 3 pa3a MEHbINe IITHIl, YeM B IIyHKT A;

e 3 auBaps B myHKT A Bblgesmim Ha 2,34 KU MeHbIIe KOpMa, 9eM 2 stHBaps;

e 3 guBapst B myHKT C' BbIAeUIN Ha 1,56 KT O0J/IbINIe KOpMa, deM 2 stHBaps.

Haiture S. OrBer yKaxKure B KHJIOIPAMMAX.
Orser: 11,34.

Pemenne. Ilycrs konmuuecTsa 1w, npuaereBmmx B nyHKTH A, B, C' 1 aHBapsi COCTABUIU COOTBET-

cTBeHHO nx?, nx, n. 3HaunT, 2 THBAPS KOpM MexK1y nyakTamu A, B, C' 6blI pacipeieséH B OTHONICHIN

22 : 1. Mcxosis U3 BTOPOTo YCJIOBHS TIOJIydaeM, 9To 2 ssHBapsi B IyHKThI A, B, C IpUIeTe/sIo cooTBer-
crenno Nz 4130, no+130, n+130 nrun. CoracHo TpeThemy ycaosmio orciona nz’+130 = 3(n+130),
200 Tlogcrapisist 970 3nadenue B (bOPMyIIBI JJIsl KOJIIMYIECTBA IITHIL BO BTOPOH JICHD I

x2—3"
HpeOBpasyst, oMy Tae 130(3;;;&-5%(30—1)7 130(33;;3_);538—1)7 130(3:—;1)(x—1)

proin
JIOJZKEH ObITh pactpejienéH B orHomennn (3x + 3) : (x + 3) : (z + 1). Ucnonbsys yerséproe n nsiroe

OTKY/da N =

. DTO O3HATAET, UYTO 3 sTHBAPS KOPM

YCJIOBUS 3a/la4d, UMeeM CUCTeMy ypaBHEHUi
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Sx2 S(3z+3) _
1+mﬁ-x2 T BT T 2,34,
§_, 8@l — 156

1+a+a? 5x+7
Paznesus neppoe ypasHeHue Ha BTOpOE, II0JIydaeM yPaBHEHHE C OJHOI II€PEMEHHOIl T, n3 KOTOPOro
nocsie yuporenns Berxogut x° — 4a? — 3z 4+ 12 = 0, (22 — 3) (z — 4) = 0. Tak kak z* # 3, noxygaem
eJIMHCTBEHHOE BO3MOKHOe 3Hadenune x = 4. [lojcrapiiss ero B 11060€ U3 ypaBHEHUil CHCTEMbI, HAXO/IIM,
gro S = 11,34.

6) B slecanvectse opranmzosaiu Tpu nyakta A, B, C' mojgkopMa IITHIL Ha BpeMsi 3UMHIX XOJIOJIOB.
B cuy ocobernocTelt nx pacrosioxkenust B myHKT A mpureraer 60JbIe Beero nTull, a B myHkT C
— MEHBIIIE BCEro. E}KG,ZLHGBHO Ha 9TH TPU IIYHKTa B CyYMME€ BbIIAEJIACTCA S KHWJIOI'paMMOB KOpPpMa,
KOTOPBII paclpenesgeTcs MPONOPIMOHAJIBHO KOJIMYECTBY IITUIL, TPAJIETEBIINX B JAHHBIA ITYHKT
HakanyHe. I3BecTHo, 9T0:

e | gHBaps KOJMYECTBA ITUIL, IPUJIETEBIINX B TPU IIYHKTA, COCTABUIN I€OMETPUIECKYIO IIPO-
I'PECCHIO;

e 2 gHBAps B KaxKJblil 13 MyHKTOB mnpuiereso Ha 200 mTury Menbime, deM 1 sHBaps;

e 2 guBaps B nmyHKT C' IIpUIeTEI0 POBHO B 3 pa3a MEHbINE IITHUIL, YeM B IIyHKT A;

e 3 guBapst B myHKT A Bhiesmm Ha 1,3 Kr 60/IbIIIEe KOpMA, YeM 2 sTHBapsT;

e 3 guBaps B myHKT C' BbIeuu Ha 1,1 KI MeHbIIIe KOpMa, IeM 2 siHBaps.

Haiimure S. OTBer ykaxkuTe B KUJIOrPaAMMaXx.
OtBet: 112.7.

B) B slecundectse opranuzosaiu tpu nyukra A, B, C' mojkopMa IITHIl Ha BpeMsi 3UMHEIX XOJIOJIOB.
B cunty ocobenHoCTel UX PACIIONIOKEHUsT B TyHKT A mipujieraet 00JIbIlie BCero nTuil, a B myHKT C'
— MeHbIIe Bcero. FkeTHeBHO HA 9TU TPHU MyHKTA B CyMMe BBIJIEIAETCs S KUJIOTPAMMOB KOpMa,
KOTOPBIN PacIpeie/sieTcs TPOMOPINOHAIHLHO KOJTUIECTBY [ITHIL, IPUJICTEBIINX B JIAHHBIN ITYHKT
HakaHyHe. V3BecTHO, 9TO:

o 1 AHBapd KOJINYIECTBa IITUIL, IIPUJIETEBIHINX B TPpU IIYHKTa, COCTaBUJIN I'€OMETPUYICCKYIO IIPO-
I'PECCUIO;

e 2 sHBaps B KaKJIblil U3 MyHKTOB mpujeresio Ha 500 rrurr 60sbie, yeMm 1 aHBapH;
e 2 guBaps B myHKT C' IpHUIeTe 0 POBHO B 3 pa3a MEHbINEe ITHUIl, YeM B IIYHKT A;
e 3 gHBaps B IIYHKT A BbIJIE/JWIN Ha D KI' MEHbIIIE KOpMa, 9eM 2 siHBapd;

e 3 guBaps B myHKT C' BBIAETUIN Ha 4 KT OOJIBINE KOpMa, YeM 2 SHBaps.

Haiinnre S. OTBer yKaxKnTe B KHJIOIDAMMAX.
OtBet: 119

r) B secanuectse oprannsosaiu tpu nyakra A, B, C' nojkopMa ITHIL Ha BPEMsI 3UMHUX XOJIOJIOB.
B cuty ocobennocteit ux pacrosioxkenus B myHKT A mpueraer 60JbIe Beero nTuil, a B myHkT C
— MeHbIIe Bcero. Fake/IHeBHO HA 9TU TPU MyHKTA B CyMMe BBIJE/IAeTCs S KUJIOrPaMMOB KOpMa,
KOTOPBIH pacIpee/IgeTcs TPOIOPIMOHATLHO KOJTMYECTBY ITUIL, ITPUJIETEBIIUX B JTAHHBIA ITYHKT
nakanyne. 3Bectno, 4ro:

e | gHBapsa KOJMYECTBA NTUIL, TPUIETEBINNX B TPU IIyHKTA, COCTABUJINA T€OMETPUIECKYIO TTPO-
I'PECCHIO;

e 2 gHBaps B KaXKJblil U3 MyHKTOB rpuieresio Ha 390 mrury 6osibiie, ueM 1 sHBAPS;

e 2 guBaps B nyHKT C' IIpUJieTesI0 POBHO B 3 pa3a MEHbINE IITHUIL, YeM B IIyHKT A;

e 3 gHBaps B MyHKT A Bblje/nin Ha 12 K MEHbIIIE KOpMa, YeM 2 SHBapS;

e 3 guBaps B myHkT C' BuIIeTUIN Ha 9 Kr O0JIbINE KOpMa, YeM 2 gHBap4.

Haiinnre S. OTBer yKaxKnte B KHIOIDAMMAX.

OrBer: 117 © MO®THU, 2024
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Qokycauk monpocusi 60 3pureseit 3aranaTh Pa3IUUHbIE YUCIA, KAXKJIOTO — OJIHO YHUCI0. 3a
OJIMH BOIIPOC (POKYCHUK MOKET BLIOPATH JIIOOLIX TPEX 3pUTeseil U CIIPOCUTDH, KAKUE YUCJIa OHU
zarajiaan. B orBeT eMy cKaykKyT MHOXKECTBO M3 TPEX dncesi. 3a KaKoe HalMeHbIIee KOJTMIECTBO
BOIIPOCOB (DOKYCHUK MOYKET yKa3aTbh, KAKHe THC/Ia 3arajiall KaxK bl u3 3pureseii?

OrtBer: 30.

Pemenne. ITycts doxycnuk 3agan N BOIPOCOB. 3aMETHM, YTO HYZKHO CIIPOCUTD PO YHUCIA Y KaXKJI0-
ro 3putend. [lycts ects M 3putesieit, KOTOPBIX CIPAINUBAJIN POBHO OJMH pa3. 1orjga B OJHOM BOIIPOCE
HE MOYKET BCTPETUTHCH JIBYX TAKUX 3pUTEJIEN, nHAYE OHI MOT'YT «00MeHAThCs duciaaMus. CireoBaTesb-
no, M < N. JIpyrux 3purejeil cupammBaIn X0Ts: ObI gBa pa3a. Ec/in mpocyMMUPOBATD I KazKI0r0
3pUTEJIs KOJIMIECTBO BOIPOCOB, B KOTOPBIX OH yYACTBOBAJI, TO MOJIYIUTCH YTPOECHHOE KOJIMIECTBO BO-
npocos. 3uauur, 3N > M + 2(60 — M) = 120 — M > 120 — N, orkyza N > 30.

IToxaxkem, kak y3HaTh Tpedyemoe 3a 30 Bompocos. s sToro pazobbem 3putesieir na 10 mecTépoxk,
U [IOKarkeM, KakK 3a 3 BOIIPOCA OIPEJIETUTh YUCIa B OJHOI mecTépke. IlycThb soim B 1mecTépke — 310
A,B,C,D,E,F. Torga cnpocum unciaa y tpoek (A, B,C), (C,D,E) u (E,F,A). 3puresm A,C, E
YyUaCTBYIOT B JIBYX BOIIpOCax (pasHble 3pUTEIHN — B PA3HBIX Iapax Bopocos). [loaromy ux wmcsa MOXK-
HO ompejiesinTh. A ocrapimecs quciia 3pureneii B, D, F' orpeie/isiiorcsi OHO3HATHO.

Qokycuuk norpocus 90 3puresieil 3araiaTh pa3iMIHble YUC/TIa. 3a OJIMH BOIPOC (DOKYCHUK MO-
JKeT BBIOPATH JIIOOBIX TPEX 3pUTEsIEll W CIPOCUTH, KaKhe JhCjaa OHU 3arajajm. B oTBeT emy
CKayKyT MHOXKECTBO M3 TPEX YHCeN. 3a KaKOe HanMeHbIee KOJUIECTBO BOIPOCOB (DOKYCHUK
MOYKeT yKa3aTb, KAKUe TUC/Ia 3ara iajl KaXKIblil U3 3puTeieit?

OTBert: 45.

Qokycuuk monpocusi 120 3puteseit 3arajarTh pasjnvdHble YUCIA. 3a OJIMH BONPOC (DOKYCHHUK
MOZKET BBIOPATH JIIOOBIX TPEX 3pUTEJIeil U CIPOCUTH, KaKue Yucjia OHM 3arajaiun. B orser emy
CKayKyT MHOXKECTBO U3 TPEX YHCeN. 3a KAKOe HauMEHbIee KOJUYIECTBO BOIPOCOB (DOKYCHUK
MOXKET yKa3aTh, KAKHe UNC/Ia 3ara i/l KaxKIblii U3 3puTeieii’

OTtBer: 60.

Qokycauk monpocusi 150 3purTeseit 3arajarTh pasandHbIE YUCTA. 38 OJMH BOIMPOC (DOKYCHUK
MOXKET BBIOpPATDb JIIOOBIX TPEX 3PUTEJICH U CIPOCUTDH, KaKue YnC/ia OHHM 3arajajiu. B oTBeT emy
CKayKyT MHOXKECTBO U3 TPEX 4mces. 3a KaKoe HauMeHbIee KOJHMIECTBO BOIPOCOB (POKYCHUK
MOXKET YKa3aTh, KaKHe UHCJIa 3arajiajl KaxKIblii U3 3pureiei’!

OtBert: 75.
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