BCEPOCCHUMCKAS OJIUMIINAJIA IIKOJIbHUKOB
IHO MATEMATHUKE
MYHUIUIIAJBHBIA DTAII

2025-2026 yueOHbI roj
OTBeThI U pelieHust

Pemenne xaxmoi 3a1aun OLIEHUBAETCS LEJILIM YHCcIOM 0ayuioB oT 0 10 7.

3agaHusl MaTEeMaTUYECKUX OJIMMIIMAJ SIBISIOTCS TBOPYECKUMH, JOMYCKAIOT HECKOJIBKO
pa3IMYHBIX BapuUaHTOB pemieHuil. Kpome Toro, HeoOXOAMMO OIICHUBATh YacCTUYHBIC
MPOJBMKEHUST B 3ajadax (HampuMmep, pa30op BaXHOro ciyyas, J0Ka3aTeIbCTBO
BCIIOMOTATEJIbHOTO YTBEPXKJICHMS, HAXOXJECHHE TIpumepa W T.I.). HakoHel, BO3MOHBI
JoTHUYecKre U apudMeTHdecKrue OmMOKU B pernieHusx. OKoHUYaTeNlbHbIe Oalibl MO 3a7ade
JOJKHBI YUUTBIBATh BCE BBILIENIEpeUnciieHHOe. Huke mpuBeneHa craHgapTHass METOAMKA
OLICHUBAHHS PELICHUM.

bamabl | [IpaBWibHOCTD (OIMOOYHOCTD) pPelICHUsA
7 [TontHOE BEPHOE pEIIECHHUE.
6—7 Bepnoe pemienne, HO UMEIOTCS HEOOIBIITUE HEJOYETHI, B IIEJIOM HE
BJIMSAIOLIME HA PELICHUE.
5-6 Pemenue B ienom BepHoe. OHAKO OHO COJEPKUT OMIMOKH, JTNOO
IPOMYIIEHBI CIyYau, HE BIMSIOINE HA JIOTHKY PACCYKICHHII.
34 B Tom ciyuae, korja peneHue 3a1a4u ASIUTCA Ha 1BE€ PABHOLICHHBIE
YaCTH, — PEIICHUE OAHOM U3 YaCTEH.
2-3 JlokazaHbl BCIIOMOTaTEIbHbIE YTBEPKACHUS, TOMOTAIOIIME B PEIICHUU
3a1a4H.
0-1 PaccMOTpeHbI OTAEABHBIE CITy4Yau PU OTCYTCTBUU PELICHUS.
0 Pemienune HeBepHOE, TPOIBUKEHUS OTCYTCTBYIOT.
0 Pemienue oTcyTCcTBYET.

BaxxHo oTMeTHTB, 4TO JF000€ MPABMIIBHOE PEIICHNE OlleHuBaeTcs B 7 6ayutoB. Hempomyctumo
CHUMAaTh OaJuTbl 32 TO, YTO TEKCT PEIICHUS CIUIIKOM JUIMHHBINA, WU 32 TO, YTO BEPHOE
pEIIeHNE MIKOJIbHUKA OTJIMYAETCS OT MPUBEAEHHOTO B TAHHON METOAMYECKON pa3paboTKe UiTn
OT APYTHX PEIICHUN, H3BECTHBIX KIOpHU. B TO ke Bpems 1t000# CKOJIb YTOTHO NJTUHHBIN TEKCT
pEIIeHUs, HE COJIep KAl TIOJIE3HBIX MPOABUKEHUH, TI0JKEH OBITh OlleHeH B ) 6asioB.

ABtopsl 3a1a4 u coctaButenu — H.X. Araxanos, O.K. [Togmunckuit, A.Jl. Tepémun.

3agaua 5.3 Owbuta mpemioxena J[.H. OckopbunwiMm, 6.2 — C.E. boituenko, 6.3 — A.A.
YupoHoBbIM, 7.2 — A.B. Pe3HUKOBBIM.



11 kiaacce

11.1. Cpenu 18 yenoBek 9 mkenoB (OHU Bcernaa JryT) U 9 poiapeil (oHH Bceraa rOBOPSIT
npaBnay). Kaxxaomy u3 HUX 1aiu KOHBEPT, MIPUYEM POBHO B 9 U3 HUX MOJIOKUIU OTKPBITKY. Y
JOJIEN CIIPOCUIIM, €CTh JIM Y HUX B KOHBEPTE OTKPbITKA. MOIJIO JIM 0Ka3aThCs, 4TO 9 U3 HUX
OTBETUIIH «J1a», a 9 OTBETUIIN «HET»?

Ot1Ber. He moxer.

Pemenue. [lycTs cHauana HU y KOro HE OBLIIO OTKPBITKH, TOTIa MBI TIOJTYYUM 9 OTBETOB «J1a»
1 9 oTBeTOB «HET». byneM naBath 1o ouepenu 9 nojasim OTKpeITKU. [Ipu Beigaue OTKPBITKH
000 yenoBeK (JDKEIl WIIM PhIllapb) U3MEHUT CBOM OTBET Ha MPOTUBOIOJIOXKHBIA. TO eCTh
npousoiaer 9 cMeH orBeToB. HO Tak Kak M Mociie BbAa4M OTKPBITOK OKa3ajaoch 9 OTBETOB
«J1a» 1 9 OTBETOB «HET», TO KOJUYECTBO CMEH OTBETOB JIOJHKHO OBITh YETHBIM. [IpoTHBOpEUNE.

KommenTapmii. BepHsliii otBet 6€3 060cHOBanus — () 0asuios.

11.2. Jlana Tpo¥Kka MOCIEAOBATEIbHBIX HEOJIHO3HAYHBIX MPOCTBIX YUCEN TaKUX, YTO HUX
cpenHee apuMETUYECKOe — TaKXKe MPOCTOe YHCIIO. J[oKaXuTe, 9TO 3TH YHCiIa 00pa3yroT
apu(pMeTHYECKyI0 MPOTPECCHIO, PA3HOCTH KOTOPOIl enuTces Ha 6.

Pemenune. Cpennee apupmMernyeckoe TpEX pa3IuUHbIX YKCe 00JIbIIe HAMMEHBIIIETO U3 HUX
Y MEHBIIIE HAauOOJIbIIIETO U3 HUX. 3HAYUT, OHO JIOJDKHO PaBHSATHCS CpeHEMY U3 unces (OHU —
TPU MOCJENI0BAaTEIbHBIX MPOCTHIX yuciaa). Torma 3Tu yucia o0pa3yroT apudMEeTHYECKYIO
nporpeccuto. Eciu pa3HOCTh 3TOW MPOTPEcCUU HE JETUTCS Ha 3, TO OJHO U3 yucen OyaeT
nenuthesl Ha 3. IIpoTuBopeune. 3HAUNUT, pa3HOCTh Mporpeccuu AeauTca Ha 3. OHa Takke
JEIUTCS Ha 2, TaK KaK BCE 3TU YKCIIa — HEUETHBIE.

KomMmenTapuii. /lokazano, 4To 4nciia 00pa3yoT apu(pMETHISCKYIO IIPOrpeccuto — 5 0ajoB.

11.3. Tlets BbIpe3an u3 kapToHa 21 TPEyroJbHUK, Y KaXKIOr0 U3 KOTOPBIX OJIHA M3 CTOPOH
(Oynem Ha3bIBaTh €€ ocHosaHuem) paBHA 2, a aABe Apyrue (OyaeM Has3bIBaTh UX OOKOBbIMU
CMopoHamu) — UEJNOYUCIICHHbBIE. 3aTEM OH CIJIOKWJI 3TU TPEYTOJIbBHUKHU TaK, YTO UX BEPILUHBI
COBIAJIM, & OCHOBaHUS 00pa3oBasiv 21-3BEHHYIO0 IPOCTPAHCTBEHHYIO 3aMKHYTYIO JJOMAHYIO.
Jloka)xuTe, 4YTO €CJIM Yy OJTHOTO U3 TPEYTOJIBbHUKOB €CTh OOKOBAsi CTOPOHA JUTMHBI 25, TO CyMMa
IIEPUMETPOB BCEX TPEYTOJBHUKOB HE MEHbIIE 872.



Pemenue. [lo HepaBeHCTBY TpEyrojbHUKAa HMEEM: €CIIM Yy TPEYrOJIbHUKA CTOPOHBI —
LEJIOYHCIICHHBIC U OJIHA U3 HUX paBHA 2, TO Pa3HOCTh MEXKAY ABYMS IPYTUMH CTOPOHAMH HE
6onpiie 1. [lycte A u b — Te TpeyronbHUKH, Y KOTOPHIX OOKOBasi cTopoHa paBHa 25. Torna
BTOpbIe OOKOBBIE CTOPOHBI TPEeYroJbHUKOB A U b He menbine 24. ¥V tpeyronsuukoB B u I,
cocenHux ¢ A u b, BTopbie 60KOBbIE CTOPOHBI TOTJ]a HE MeHblIe 23. JIBUTasICh ajee B pa3Hble
CTOPOHBI OT TPEYTOIBHUKOB A U b, Mbl OyJieM MoyyaTh TPEyroabHUKU, Y KOTOPBIX BTOPHIE
OOKOBbIE CTOpPOHBI He MeHbine 22,21,..15. To ecTh cyMMapHBIH TIEpUMETpP BCEX
TPEYTOJIbHUKOB HE MeHbine 2-(2+25+24) + 2-(2+24+23) + ..+ 2-(2+ 16+
15) + (2 + 15 + 15) (menouku cXOAsATCs Ha TPEYroJbHUKE cOo cTopoHamu 2, 15, 15). Ora
cymMa paBHa 872.

3ameuanue. Takas KOHCTPYKIIUS U3 TPEYTOIBLHUKOB, 111 KOTOPOI cCyMMa IIEPUMETPOB paBHA
872, cymectByet. Ho moka3eiBaTh 3TOT (haKT B 3a7a4e HE TpeOyeTcs.

KommenTapwmii. /lokazano, 4To pa3HOCTh OOKOBBIX CTOPOH JIF000TO TPEYTOIbHIKA HE OOJIBIIIE
1 — 2 Gana.

11.4. Ha TpUrOHOMETPHUYECKON OKPYKHOCTHM OTMETHJIM BEPIIMHBI IpaBWIbHOrO 20-
yTOJIbHHKA, MPUYEM OJTHA BepimnHa nmonaia B Touky (1; 0). /IBa urpoka mo ouepenu Kpacsr
I10 OJJTHOM BEPIIMHE CBOUM LIBETOM. JIBayKIbl KPACUTh BEPILIMHBI HENb3s. Mrpa 3akaHunBaercs,
KOI'JIa TIOKpAILIEHbI Bce BEPIIMHBI. 1lociie yero nepBblii UTPOK CUUTAET CYMMY S; — CyMMY
MOJYJIEM CHHYCOB YTIJIOB, COOTBETCTBYIOIIMX TOYKaM, MOKPAIIEHHBIM LBETOM IIEPBOIO
urpoka. Bropoll uWrpok cuuTaer cymMmy S, — CYMMY MOJYyJE€HM KOCHHYCOB YIJIOB,
COOTBETCTBYIOIIIMX TOYKAaM, IMOKPAIIEHHBIM LBETOM BTOpOro urpoka. Ecimm S; > S,, TO
BBINTPBIBAET IIEPBBIN UTPOK. IHaue BeIMTphrIBAaET BTOPOM. KTO BHIMTPBIBAET ITPU NTPABUIIBHOU
urpe?

OtBert: Bropoii.

Pemenmne. 3anymepyem BepiiHbl 20-yTroabHUKA MOIPS 0 4acoBOM cTpenike. [lycTh Bropoi
UTPOK Pa300beT BEPIIHUHBI HA Maphl ciaeayronmM oopazom: 1 —6, 2—7, 3—8, 4—9, 5 —
10, 11 —-16, 12—-17, 13 —-18, 14—19, 15— 20. U ecnm mnepBblii UTPOK MOKPACUT
CBOMM IIBETOM BEPIIMHY M3 KAKON-TO Mapbl, TO BTOPOM HTPOK JOJDKEH MOKPACUTh CBOUM
IIBETOM OCTaBIIIYIOCS BEPILIUHY 3TOU Mapbl. 3aMETUM, YTO PA3HOCTh YTJI0B, COOTBETCTBYIOITUX
BepIIMHAM OHOM mapkl, paBHa 90°. Takke 3ametum, uto |sin a| = |cos(a + 90°)|. [ToaTomy
MOCJIe KaKI0M Iaphl XOJI0B K CYMMaM KaKJI0TO M3 UTPOKOB JOOABIISIIOTCS OMHAKOBBIC YHCIIA.
3HA4UT, B KOHLIE UTPBL S; = S, U BTOPON UTPOK BBIUTPHIBAET.

KommenTapmii. BepHslii otBeT 6€3 060cHOBaHus — () 0asios.



11.5. BepHo 11, 4TO y ypaBHEHUS a3 — b3 =c*ectn pellIeHHEe B HaTypaIbHBIX YHCIIaX TaKOe,
yro ¢ > 1020259

OTger. BepHo.

Pemenne. Ilycts a = kb. Torga a® — b3 = b3(k® —1) = b%(k® —1)-b. Bossmem b =
k® — 1. Torna a® — b3 = b2(k3 — 1)(k? — 1) = (b(k® — 1))" = (k® — 1)* = ¢*, 10 ects
c=b=k3—1,a=kb = k(k®—1).B3as, nanpumep, k = 101°°° ng1 nonyuum pemenue,
JU1s1 KOTOPOToO € > 102025,

KommenTapuii. Bepnsiit orBeT 6€3 060ocHOBaHus — () 0asios.
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