MyHunumajabHbBI 3Tall BCEPOCCUMCKOU OJIMMITAABI NTKOJIbHUKOB
o MaTeMaTuKe
2023-2024 y4ebHBI1 1O/
7 KJjacc
MaxkcumanbHbI 0am1 — 35

1. Ilerst yBemmaua 9ucguTe b HEKOTOPOit apodbu Ha 2048 m e€ 3HAUEHUE YBEJIMIUIOCH HA 2.
Yemy mokeT ObITH paBeH 3HAMEHATE b ITO J1podu?
Ortget. 1024.
Pentenne. PaccMoTprM paBeHCTBO U3 YCJIOBUA 331490

a+2048 a 49
b b7
coKparas Ha ¢, HOJIyIHuM, ITO %‘ = 2, caenoBaresibHo, b = 1024.

Kpurtepun. Ilomoe pemenne — 7 6a/10B. [IpuBeiéH TOJIbKO OTBET U ITPOBEPEHO, YTO OH ITOIXOIUT
— 5 6asnoB. Tonbko orBer 6e3 oObsicHenuii — 0 OAIOB.

2. Bacg mavgas BbIIMCHIBATDL B OFHY CTpoKy unciaa. CHadasa oH 3amucaa 1, 2, 3, 4, 5, 6, 7, 8,
9, 10, zarem 2, 3, 4, 5, 6, 7, 8, 9, 10, 1, 3arem 3, 4, 5, 6, 7, 8, 9, 10, 1, 2 u Tak nayee. [locie
Bemucannbix 10, 1, 2, 3, 4, 5, 6, 7, 8, 9 on mpoo/kKaeT ucaTh W HaYMHAET cHOBa ¢ 1, 2, 3, 4, 5,
6, 7, 8,9, 10 u Tax nanee. Kakas mudpa Oyger xHa 2023 mecre?
OrtBer. 2.
Permrenne. Samernm, aro Bacs kaxkpiit pa3 BomuckBaer 11 mudp (mpu srom 10 wncen). Haitaém
KoJImaecTBO mepuyios 2023/11 = 183%. Taxkum obpaszom, Bacs seimmcan mabop 3 10 uncen (11
udp) mosHbix 183 pasa. Kaxipiil ouHaanaTeiii HaGOp MOBTOPSIETCs, CJIEI0BATEBHO, HAOOD B
koTopoM HaxouTcs 2023 mudpa sBisiercs octaTkoM Jesienns 183/10 u mtoc 1, To ecTh 4eTBEP-
ThIit, a umenno 4, 5, 6, 7, 8,9, 10, 1, 2, 3. Ilpu Berauciaennn 2023/11 = 183% MBI ojtyunan 183

1esiblx Habopa 1 2, o ectsb B 183-M HaGOPE [IecsTas U3 OAMHHAIIATH Hudpa (He I1CI10), 8 UMEHHO

i
2.

Kpurepun. Iloinoe pemenne — 7 6asutoB. IlpaBunbHo HalijeHa JecsTKa UUCeN, HO CaMO UHUCJIO
He TPaBWILHO Haiijeno — 3 Oasuta. [IpaBuibHbIe paccyKJIeHUs O TOUCKE ePUOMIHOCTH, HO IIPH
HenpaBuIbHoi nozcuére — 1 6asn. Toabko orser — () GasLIOB.

3. Y Mumu ectb Habop U3 msiTH Kaprouek ¢ mudpamu 1,2, 3,4, 5 (Bcex KapTOUeK MO OJHOIN)
U OH COCTAaBJIAECT U3 HUX MMATU3HAYHBIC YUC/IA. TUCJIO HAB0BEM TOAMUCNOIM, €CIIN Y KaXKJION He
Kpaiineii mudpsl b0 oba cocema bosbine Heé, mbo 06a MeHbIne (IPU 9TOM MOMKET OBITh, UTO Y
ofHuX 0ba BBINIE, & y Apyrux oba Huke). CKOJIBKO XOJIMUCTBIX drces Muima MoKeT coCTaBUTh?
OrtBer. 32.
Pemenne. Haliném kommuecTBo 4dmcesr Tuma x < % > % < * > *. Jucgo 5 6osblne J060ro
CBOErO COCeja, MOITOMY OHO MOXKET OBITH TOJIBKO HA BTOPOM WJIM YeTBEPTOM MeECTe. JTH CJIyUan
CUMMETPUIHBI, [IO9TOMY JOCTATOYHO HAWTHU TUCJIO YUCEI TUTIA * < H > % < * > %, & IOTOM YJIBOUTH
qucio crnocoboB. Hucso 4 Gojiblile BCeX OCTAJBHBI3, MOITOMY YHCIA TUMA *x < D > % < * > %
pa3Ie/IAI0TCd TOJBKO Ha JiBa TUMA: 4 < 5 > % < % > *x U % < 5 > % < 4 > .

B nepom cirydae quciio 3 MoxKeT ObITh TOJIBKO Ha YETBEPTOM MECTE, a OCTaJIbHbBIE JBa UHCJIA
pacCIpesessIioTCs 0 MecTaM KakK YIrOoJIHO. DTO JaéT aBa XOJIMHUCTHIX unciaa: 45231 u 45321.

Bo BTopom ciydae uncia 1,2,3 MOIyT CTOATHh KaK yrOJIHO Ha TPEX OCTABIIUXCS MECTaX, 9TO
IIECTH XOJIMUCTBIX UUCE.



[Tosryuennbre 8 ynce 1 ocTaéTcsd YMHOXKHUTD JIBa Pa3a Ha 2: IEPBbI Pa3 B CUJIy CUMMETPUIHOCTHU
MIOCTAaHOBKM YHCJIa D, BTOPOI pa3 B CHJIy HAIPABJIEHUS XOJIMUCTOCTH * > * < * > * < *.
Kpurepuu. Ilosmoe pemrenne — 7 6as10B. 3agada pa3duBaercs Ha 2 CHMMETPUYIHBIX CJIydast, Pas-
60p KaxkJI0To ciiydas, 6e3 Broporo — 3 baJuta. B 3aj1ade He TpeOyeTcs BBIUCHIBATD BCE XOJIMUCTBIE
Ync/ia, IO9TOMY IIPaBUJIbLHOE perieHne 0e3 MpuBeIeHns Beex duces — 7 0ayioB. MOXKHO 3aMeTUTh,
YTO 3a/[ava pPeraeTcs MoJHbIM 1epedbopom 120 BapuaHTOB, KaK U BCErJia OIMUOKA B ITOJTHOM Ie€pe-
6ope — 0 GaJioB. Boinncanbr Bce 32 4uciia u HeT 00bsICHEHUT — 2 DaJlia.

4. Ha ocTpoBe 9eCTHBIX THOMOB TOsiBIJICST caMo3Banell. Ceifgac Bcero Ha ocTpose 63 rHOMa, OHI
BECST OJIMHAKOBO U BCErJIa TOBOPAT IIPaB/Ly, KPOME CaMO3BaHIA, KOTOPBII BECUT MEHbIIIE U BCErJIa
JDKeT, U He Xo4eT ObITh mnoiiMaHHbIM. CIernoi BOJIIMEOHUK ¢ IIOMOIIBIO MAaruy IMePEeHOCUT Ha JAIIH
BeCOB 110 31 rHOMY, TTOCJIe Yero THOM, He yYIaCTBOBABIINIT BO B3BEIITMBAHUN, COODIIAET BOJIIICOHUKY,
KOTOpasl U3 9Jalll lepeBecuyia (UM 9T0 Bechl B paBHOBecur). CMOXKeT Ji BOJIIEOHUK € MTOMOIIBIO
TaKWUX oleparyii Hailtn camospanra? (BosmeOHuK ymeeM HymMepoBaTh THOMOB U OTJIHYATH UX, &
TaKKe MepecTaB/IdTh X Ha Jallld 110 CBOEMY YCMOTPEHHUIO, HO TOJIbKO 1o 31 mTyke.)

Otrser. /la, cmoxer.

Pemenue. Haiiiém nacrosinero raomMa. 3aMeTuM, ITO OTBET «PABHOBECHE» HEBO3MOYKEH, TaK KaK
€CJIM THOM-CaMO3BaHell HaXOUTCd Ha BecaxX, TO PABHOBECUE OTCYTCTBYET, a €CJIU OH He Ha Becax,
TO paBHOBECHE MUMeeT MECTO, HO IPU STOM OH JIOJIZKEH coJiraTh. Torja 1o pe3ysbTaTy MepBOro
B3BEIIUBaHUsT MOXKHO OIpeIe/JIuTh 31 HacTosIero rooma. /leiicTBUTe/IbHO, BHE 3aBUCUMOCTU OT
TOr0, KaKOif THOM He y9acTBYeT BO B3BEIIMBAHWUH, Ha Jallle, PO KOTOPYIO CKa3aHO, 4TO OHa OoJiee
TAXKEAsT, HAXOAATCA TOJBKO HACTOSIINE THOMBI.

[Tocste sTOrO BHIOEPEM HACTOSINETO THOMA, KOTOPBI HE OY/IeT yIacTBOBATH BO B3BEITUBAHUSIX,
1 TOTJIa C ITOMOIIBIO HECKOJIbKIUX B3BEIUBAHUI MbI 6€3 Tpob/ieM HaiiiéMm camo3BaHIa. Hampumep,
IIPOHYMEpYyeM BCeX THOMOB TI0 OTJIeJIbHOCTH Ha JIEBOH 1 Ha MpaBoii Jamrax n B3pecuM nx. O4ueBniHO,
caMO3BaHel HaxXO[UTCsA Ha GoJiee Jierkoii daire (1o ycjoBuio oH Jierde). Jlajiee moMeHsieM MecTaMu
[IePBOrO THOMA Ha JICBOil Jallle W [epBOro Ha MpaBoil Jalne u Tak jaJee (ocje KaxIoro ooMeHa
IIPOM3BO/IMM B3BelBaHue). B KaKO#-TO MOMEHT Mbl TePECTAHIM CAMO3BAHIIA Ha POTHBOIOJIOK-
HYIO 9allly, YTO TYT K€ CKaryKeTCsl Ha Pe3y/IbTaTe B3BElNBAHUSI.

Samevyanue. MoxKHO €ITI€ paccy»K/1aTh TaK: IPOBEIEM Bce BO3MOYKHBIE B3BermmBanmna. CaMo3BaHer
— TOT, KTO BO BCEX B3BEIMBAHUSAX (IJI€ OH YIABCTBOBAJI) OKA3BIBAJICS HA JIETKOI Jarre.
Kpurtepun. IlosHoe pemenne — 7 6asioB. Ecin HaiijieHbl HACTOsIIE THOMBI U HET JaJIbHEHIIIX
IpOABIKEHNIT — 1 a1, 3aMevueHo, UTO OTBET «paBHOBeCHE» HEBO30XKeH — 1 Oasur. B paccyzkaenne
U3 3aMeYaHud KIOPU HE BEPUT, HY?KHO YTOOBI B padboTe OBbLIO 060CHOBAHO MTOYEMY 3TO TaK. ToJILKO
otBeT — () HGaJLJIOB.

5. Karga 3anuceiBaer Bce 11e/1bIe TTOJIOZKATEIbHBIE YUCTIA 71, KOTOPbIE JAI0T OCTATOK 7 MpHU JIesie-
uun 2023 na n. KakoBa cymma [mcesi, KOTopble OHa 3amuiieT?
OrtBet. 6529.
Pemenne. Yucmo 2023 upu gemennn Ha n JaéT OCTATOK 7, IO OIPEIEJIEHUI0, 9TO O3HAYAET, ITO
2023-7 nesurca na n u n > 7. [losTtomy Ham HykHO HaiiTu Bce mesmrenn qucia 2016. Samernm,
gro 2016 = 2° - 3% . 71, 3amerum, uTO ecim pacKpbITh Bee CKOOKHU B BhIPAzKeHHUH

(1+2+22+2°+2' +2°)(1 +3+3%)(1 +7),
TO MBI TIOJTyduM Bee Jennrenn duciaa 2016. Torma cymma, koTtopyto 3amnumier Karsa paBaa

(14+2+224+22 422 +29)(14+3+3)(1+7)—1-2-3-4-6-7=(2°-1)-13-8 — 23 = 6529.
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Boranranue mpousBoiuTCs, TaK KaK HAIle YUCJIO 1 > 7.

Kpurtepunii. [lonoe pemenne — 7 6a/utos. [Ipu dunanbaoMm mojcuére ne Borareno 28 — 6 6as1oB.
VYKazaHo, 9To HYKHO UCKaTb jejuresnn 4ncia 2016 6e3 jajbiieiiHuxX TpojaBuzKeHuin — 1 OaJul.
Tosibko oTBeT — 0 GaLIOB.



