Mocxoeckutl 20cydapcmeentvili ynusepcumem umeny M. B. Jlomonocosa
OJII/IMHI/Ia,Z[a. MIKOJBHUKOB «JIoMOHOCOB» IO MaTeMaTuke

Otr6opounsiit sran 2023 /24 y4uebHoro roja Juist 7-8 Kiacca

3amgaua 1

B-1 Ha kakoe nHamnboJibiliee 9uC/I0 YacTeil MOT'YT pa30dUTh IMPOCTPAHCTBO JIBE TMOBEPXHOCTH, €CJIH
onHa u3 HUX — cdepa, a apyrags — ky0? OHH MOTYT pacrmojaraTbCsd KakK YrOJgHO W OBITH JIHOOBIX
pa3MepoB.

OtBerT: 16

Pertenne. [Ipumvep Takoro pazbuenus: Buummre B rpau Kyb0a OKpyzKHOCTH (OHE Oy/1yT KacaThest
JPYT Apyra B cepeauHax pébep Kyba), u nposeaute cdepy, Mpoxoadaityo depes Hux. Torma mpocrpaH-
CTBO Pa300bETC Ha TaKue JacTu: 1 9acTh JIEXKUT CHApy KU u Kyba, u cpepbl. 1 4acTh JIeXKUT BHYTPU
u Kyba, u cepsl. 6 gacreii sexkar BuyTpu cdepbl u cHapy:ku Kyba (6 cdepuueckux cermenton). U
8 gacreii jexkar BHyTpH Kyba, HO cHapy:ku cdepsl (yroaku Kyba). B cymme 1+14+6+8 = 16.

16

[Touemy sToT cmocod ontumalsien? Bee obmactu mendarcs Tak: ecTh 1 JeKarias CHaApY:KU 00enx
duryp. Ecte 1, nexamas BayTpu obenx ¢Gpuryp. A ocrajbHbIe He/sTCI HA 2 BUJA: T€, YTO MPUHA-
JIEZKAT TOJIBKO Iapy, ¥ Te, YTO NPUHAIEZKAT TOJbKO KyOy. Kyb MoxkeT orceub oT cdepnl He Hosee
6 KyckoB (mpocro mo guciy miockocrei). Chepa Moker orceds 0T Kyba He 6osiee BOCBME (110 YHCITY
YIJIOB-BepIuH). KaxKaoMy OTCeU48HHOMY KYCKY MOXKET HPUHAJIIEKATH CKOJIBKO-TO YIJIOB — U HYJIs
YTJIOB y KycKa ObITH He MOxkKeT. [IperioxkeHubIit cmocod onTuMaieH Mo 060uM TTapaMeTpaM.

B-2 Ha kakoe HanboJbiliee 9UCI0 9acTel MOTYT pa3dUTh MPOCTPAHCTBO JIBE TTOBEPXHOCTH, €CJIN
oJlHa U3 HUX — cdepa, a Apyrasd — yceudéHHbIl KoHyc? OHI MOTYT pacloJaraTbcsd KakK YIOIHO U OBIThH
JITOOBIX Pa3MeEpPOB.

OtseT: 7

Pemenne. [Ipumep Takoro pasduenust: HapuCyiiTe OKPYzKHOCTb U PaBHOOEIPEHHYIO TPAIeInio
TaK, 9TOOBI OHW IMEPECEKATNCh B 8 TOYKAX, W ITOOBI OCh KOHyCa COBIAJIAJIA C JUAMETPOM C(DEepHI.
[loTom moBparmaiiTe 3TOT PUCYHOK BOKPYT OCH, YTOOBI OKPYKHOCTH O4epTUJaa cdepy, a Tpalenud
ovepTuIa yCedEHHBIH KOHYC. B TakoMm ciiydae mpocTpaHCTBO Pa300béTcd HAa TaKue JacTU: 1 JacTb
cuapyzu cepol u konyca, 1 yactb BuyTpu u cdepsi, u kouyca. CHapyku KOHyca, HO BHYyTpHU cde-
pBl Jiekar 3 9acTu — 2 ¢PpepuuecKux CerMeHTa, BBHICTYHAIONINX W3 OCHOBAHWIT KOHYCA, W 1 MOSICOK,
HOJIyYeHHBI BpaIlleHneM cerMenTa cdepbl, 0TCeI6HHOr0 GOKOBON CTOPOHON Tpamernun (Ha MI0CKOM
PHUCYHKE eMy COOTBETCTBYIOT 2 4acTh, HO B 0ObéMe oHHU coenuHenbl.) CHapyxku cdepbl, HO BHYTPU
KOHYCa JIesKaT 2 KycKa — 2 MOFCKA, TTOJIYYeHHBIX BPAIeHUsIMU YIJIOB Tpalennu (Ha MI0CKOM PUCYHKe
970 4 yacTu, HO B 0ObEMe uX JBe). B cymme nomydaem 1+1-+2+1+42 = 7.

[Touemy sTor crmocod onrumasien? Bee objactu jgensres Tak: ectb 1 Jerkarmasi CHapy:Ku 00enx
duryp. Ects 1, nexamas Buytpu obenx ¢puryp. A ocragbHbIe JeIATCA HA 2 BUAA: Te, 9TO MPUHATE-
JKaT TOJBKO KOHYCY, U Te, YTO IPUHAIJIeZKAT TOIbKO cepe. Koryc or cdepsl MOKeT oTcedb He Dosee



3 KyCKOB — JiBa OCHOBaHHUSIMH, OJIUH — OOKOBOI moBepxHOCTHIO. Chepa OT KOHYCA MOXKET OTCedh He
6ostee 2 KyckoB. [logemy? [TocmoTpuM Ha OKPYZKHOCTH — TpaHHUIBI OCHOBaHHS KoHyca. Kaxkias u3
HUX Jub0 BHYTpHU cepbl, JTuGO YJACTHIHO BHYTPHU (Jyra BHYTPH U JyTa CHAPYIKH), JUOO TOJHOCTHIO
cHapyxu. KaxIoMy OTCeIHHOMY OT KOHyCa KYCKY HMPOCTPAHCTBA MPUHAIEKUT JHOO OHA, JTUOO
JBe TakuX Jyru (Hiu OKpyzKHOCTH). 3HauuT, He Oosiee nByX. [IpeyiozkenHbIil c110cob onTHMAJIEH 110
000UM TIapaMeTpaM.

B-3 Ha kakoe naubosbiiiee 4ucio gacreit MOTyT pa3dUTh TPOCTPAHCTBO JIBE TIOBEPXHOCTH, €CJIH
oJHA u3 HUX — cdepa, a Apyrasg — Tpeyroabaas nupamuga’ OHU MOTYT PacIo/IaraThbCs KakK yIOIHO
1 OBITH JIIOOBIX pa3MepoB

OtseT: 10

Pemnenne. [Ipumep rakoro pazdouenusi: nupamu 10t 6epém npaBuIbHbINA, PABHOCTOPOHHUIA TETPA-
51p. BruceiBaeM B €ro cTOpOHBI OKPYZKHOCTH (OKPYZKHOCTH OyIyT KacaThCs IPYT APYTa B CePeInHAX
pébep), u depe3 3T OKPY:KHOCTH mpoBoanM cdepy. B takom ciydae mpocTpaHCTBO Pa3obbéTcs Ha
Takue JacTH: 1 JIe2KUT CHAPYXKH W TeTpadipa, u cdepbl. 1 JeKUT BHYTPU U TeTpadapa, U cdephl.
Emé ecth 4 cheprueckux cermenTa, o 9ucIy rpaHeil (BHe TeTpasapa, Ho BHYTpH c¢depsl) u 4 yrosika
[0 IUCJIy BepIIuH (BHYTPU TeTpasdjipa, HO cHapy:ku cdepsl). B cymme 1+1+4-+4 = 10.

[Touemy sTor crmocod onrumasien? Bee obmactu gensres Tak: ectb 1 jerkarmasi CHapy:Ku 00enx
duryp. Ects 1, nexamas BuyTpu obenx ¢puryp. A ocragbHbIe JeIATCA HA 2 BUAA: Te, 9TO MPUHATE-
JKaT TOJIBKO TIapy, U Te, YTO MPUHA/JIEeKAT TOJbKO mupamue. [Inpamuaa MoxkeT oTcednb o1 cdepsl
He Gosiee 4 KyckoB (mpocto mo wucay miockocreit). Cdepa MoxkeT orcedb OT THpaMujbl He GoJiee
YeTHIPEX (M0 YUCITY YIIOB-BepIinH). KaxKI0My OTCeUéHHOMY KYCKY MOYKET IPUHAJIEKATH CKOJIBKO-
TO YIJIOB — M HYJI YIVIOB y KycKa ObITb He MoxKeT. [Ipejyioxenubiit criocod ontumasien mo o6oum
mapamMeTpam.

B-4 Ha kakoe nHanboJibiliee 9UC/I0 YacTeil MOT'YT pa30dUTh IMPOCTPAHCTBO JIBE TMOBEPXHOCTH, €CJIH
oaHa W3 HUX — Ky0, a ;apyras — kouyc? OHEM MOTYT pacrojiaraThCsl Kak YrOAHO W OBITH JIFOOBIX
pasMepoB

OtBerT: 12

Pemtenmne. [Ipumep rakoro paszbuenus: jieiuM KyO HOIOJIAM ILIOCKOCTHIO, HAPaJ/IeibHON OCHO-
Bauuio. [logyanm kBajgpar B cedenun. OnuimemM BOKPYT HETO OKPYZKHOCTH. [loToM pucyeMm BTOPYIO
OKPYKHOCTh, BIIMCAHHYIO B BEPXHIOI T'paHb KyOa. [IpoBojguMm depe3 3T JiBe OKPYKHOCTU KOHYC
(6ourbinast, mepsas, 6y/1eT ero ocHoBaHueM ). Toraa MTpoCTPAHCTBO Pa300bETCs HA TaKue KYyCKU: 1 cHa-
DPYKU KOHyca 1 Kyba, 1 BHyTpH KoHyca u Kyba. CHapyKH KOHyca, HO BHYTPH KyOa OyAyT 5 KycKOB: 4
YTOJKa KyOa OT BepXHell rpaHu 1 emé 1 — moioBuHA KyOa, BRICTYNAIONIAs BHU3 U3 OCHOBAHUS KOHY-
ca. Arajornvano, Oyaer 5 KyCKOB CHapy:ku Kyba, HO BHYTPH KOHyCa: | BEpIIMHKA KOHYCA, CTOSIIAST
Ha BepxHell rpanu Kyba u 4 KycKa KOHYCa, BBICTYHAIONINX U3 DOKOBBIX CTOpPoH. B cymme nmosydaercs
14+1+5+5 = 12.

PemmBrmm npeiiaraercs moayMaTh HaJ TOKA3aTeIbCTBOM ONTAMATBHOCTH CAMOCTOATETBHO, TTOJTh-
3ysCh WAESIMH TPeJbIIYIINX BAPDUAHTOB, XOTs (hOPMATBLHO JOKA3ATETHTBO ONTHMAJBHOCTH He Tpeho-
BaJIOCh.
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Samaua 2

B-1 Haitiure HanMenbliiiee 4eThbIPEX3HATHOE YMCJIO, JAOIIee OCTATOK 3 IpH jejeHnn Ha 11, ocra-
ToK 6 pu senennn Ha 15 m octaTok 17 npu genennn Ha 26.

OtrBeT: 3501

Pemenne. /[ng navasa ormeTnm, 9to 11, 15 u 26 monapHo B3auMHO TpocThl. 11 -15-26 = 4290,
TaK 9TO €CAd MBI HalJIEM HEKOe YHUCJI0 X, Jalollee Taknue OCTaTKW NpH jJeneHugx Ha 11, 15, 26,
to x + 4290 - k (k € Z) 6yayr naBarb takue ke ocrarku. (IToka Mbl He obparaeM BHHMaHHs Ha
KOJINYECTBO 3HAKOB B unce). Ecam Mbl HAf M XOTh KaKoe-HUOY/Ib YHC/I0, JAIOlIee Hy ZKHbIE OCTATKH,
TO HailIEM U ocTadbHble, BhranTas/mpudasss 4290.

Hagaiite uckarb X B Bujie A-15-26+ B-11-26+C-11-15. B TakoMm ciydae, y9uTbiBas OCTATKA
ornenennii Ha 11, 15, 26, MOXKHO BBIIACATH caeayiomniue papencrsa: A-15-26 =a-11+3,B-11-26 =
b-154+6,C-11-15 =¢-26+417. Wy xe: 11-a = 390A —3,15-b = 2868 — 6,26 -c = 165C —17. Ham
crozsiTest aro0ble Tiesible 9hCJIa, YI0BIeTBOPSIoNe STHM paBeHcTBaM. [Togbupaem: A = 5(a = 117),
B=6,C =25 Tormra X =5-15-264+6-11-26+25-11-15 = 7791. Beranras 4290, moaydaem
JIPyTOe 9HUCJ0 ¢ TaKuMu ocTtaTkamMu: 3501. Apyrux Takux 4-X3HAUHBIX YHCE]T HeT.

B-2 Haiinure nanbobiinee 9eThIpéX3HaUHOE YUCIO, JAIOIee OCTATOK 3 IMpH JeleHun Ha 11, octa-
ToK 6 mpw jesteHnn Ha 15 m octaTok 17 mpu jmenenunn Ha 26.

OTset: 7791

B-3 Haiinure mpeanociennee 9eTBIPEX3HAYHOE YHUCJIO, JaloIee OCTATOK 3 IpHU JejeHnu Ha 11,
OCTaTOK 6 MpH JeJeHuN Ha 15 u ocTaToK 17 npu gemenun Ha 26.
OTset: 3501

B-4 HaiinnTe BTOpOe 4eTHIPEX3HATHOE YUCJIO, JAI0IIee OCTATOK 3 MpH JeTerun Ha 11, ocTaTok 6

pH JeJeHn Ha 15 n ocTaTok 17 npu genennn Ha 26.
OtBet: 7791
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3amaua 3

B-1 Posuo B 8:00 or npucranu A BHU3 10 TEUEHUIO PEKW BHINIE] KaTep W OT NpucTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIET
JIpyroil Karep, a TakzKe OTILIBLI ILIOT. BTOpoil KaTep, BCTPETUBIIUCH C MEPBBIM, PA3BEPHYJICS H
ngoraan mwiot B 11:00. Hafinure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecian paccMorpeTs jiBUzKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT myHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
ckopocTh pasua 72/(11 — 8), npuaém He3aBUCHMO OT CKOPOCTH Tedenusi peku. Orser: 24.

B-2 Posro B 9:00 or nmpucrtanu A BHU3 10 TEUEHUIO PEKW BHIIIE] KaTep W OT NpuUCTaHu B,
HaXO/IsIelicss Ha paccTossHun 69 kKM oT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpyToit KaTep, a TaKyKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICS U
noraan mwiot B 12:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/Y), €CJH CKOPOCTh TeYeHHst
peKu paBHa 2 KM/4?

OtseT: 23

B-3 Posuo B 7:00 or npucranu A BHH3 [0 TEYEHWIO PEKU BBINIEJT KaTep U OT HpUcCTaHu B,
Haxojdmeiics na paccrosgauu 70 KM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyToil KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICS U
gornan mwior B 12:00. Hafinure coberBeHHbBIE CKOPOCTH KAaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHsI
peku paBHa 4 KM/4?

OrgerT: 14

B-4 Posuo B 6:00 or mpuctann A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HAXOIAIIelcs Ha paccTodHun 85 KM 0T A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpYroft Karep, a TakKe OTILIBLI ILJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
mgoraasn miot B 11:00. Hafinnre cobGerBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJIH CKOPOCTHh TeYeHHsI
peKu paBHA 3 KM/4?

OtBeT: 17

B-5 Posuo B 8:00 or npucranu A BHU3 10 TEYEHHUIO PEKH BBIIIE] KaTep W OT npucranu B,
HAXO/ISTIeNCs Ha, paccTossHUN 52 KM OT A, HABCTPedy eMmy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BHITIET
JIpyToft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICS W
goraan mwiot B 10:00. Hafinure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHs
peKu paBHa 2 KM/4?

OrtBet: 26

B-6 Posro B 9:00 or mpucrtanu A BHU3 10 TEUEHUIO PEKW BHIIIE] KaTep W OT NpHUCTaHU B,
HaXO/IAIIeliCsd Ha paccTodHud b7 KM oT A, HaBCTpedy eMy ¢ TOii »Ke COOCTBEHHOI CKOPOCTBHIO BBIIIET
JIPYyTO#l KaTep, a TakK:Ke OTIUIBLI IJIOT. BTOpoit KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT
ngoraan mwiot B 12:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATEPOB (B KM/Y), €CJIH CKOPOCTh TeYeHUst
peku pasHa 4 KM/4?

OTser: 19

B-7 Posuo B 7:00 or mpuctanun A BHH3 IO Te€UEHHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaXOISIIecs Ha pacCTOSHUU 72 KM OT A, HaBCTpedy eMy ¢ TOH »Ke COOCTBEHHOM CKOPOCTBIO BBHIIIE
JPYTOil KaTep, a TakKKe OTIIBLI ILJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT U
gornan mwior B 11:00. Hafinure coberBeHHBIE CKOPOCTH KAaTePOB (B KM/4), €CJH CKOPOCTHh TeYeHHsI
peku paBHa 3 KM/4?

OtserT: 18



B-8 Posuo B 6:00 or mpuctanun A BHH3 IO Te€UEHHIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaXosIIelicsa Ha paccTodHud 64 KM oT A, HaBCTpedy eMy ¢ TOH »Ke COOCTBEHHOM CKOPOCTBHIO BBIIIET
JIPYTOil KaTep, a TakKe OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBINNCH C MEPBBIM, PAa3BEPHYJICIT U
goraan mwior B 10:00. Hafinure coberBeHHbIE CKOPOCTH KAaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHs

peku paBHa 2 KM/4?
OTgerT: 16
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Sagaua 4

B-1 Ousa cobupaercs B roctu k noapyre Mamre k naru gacam Bedepa. Ouist mw Mamra kuByT Ha
OJIHO# cTOpoHe OHO# yautel: Ot — B H MEHYTaxX X0Ab0bI OT OJIuzKaiinieil aBToOyCHOH OCTAaHOBKH, a
Mama — B 6. MexK 1y uX 0CTaHOBKAMH €CTh €Ié TPH OCTAHOBKH. ABTOOYC XOINUT KazKjable 15 MUHYT,
u OJig paccyuTasa, 9TO eCJHM OHAa HPHIET Ha OCTAHOBKY B IpaBHJIbHOE BpeMs, To OyaeT y Mamn
TOYHO BOBpeMs. B aBroOyce Ot morpy3miach B UTeHHE U He 3aMeTU/Ia, KaK yexaJsa Ha 2 OCTaHOBKU
jpasbine, geM kuér Marmra. OHa BbeINIa U3 aBTOOYCA W IMEPEIia Ha MPOTUBOIO/IOXKHYK) CTOPOHY
YJIAIBI, 9TOOBI CECTh HA aBTOOYC, MAyIHUil B 0OPATHOM HAIMPABIEHHH, HO TOT KAK Pa3 B TOT MOMEHT
oTbexasl OT ocTaHoBku. ()Jie MPUTLIOCH KIAATh CJAEAYIONero aprodyca Ha 1 MUHYTY I0JIbITE, TeM
OHa exaJia Ha aBToOyce ;10 roro. Ha ciaenyiomem aprobyce Ouist qoexasia 10 HY:KHOH OCTAHOBKHU U
JIONLIA JI0 JioMa cBoeil moapyru. Ha ckonbko cexkyrn O omo3fata K Maire, ecii U3BECTHO, UTO
aBTOOYC IPOE32KAeT KaXK/yI0 OCTAHOBKY 3a OJHO M TO Ke BpeMs, a LePexo/| Ha JIPYI'YI0 CTOPOHY
yaunbl 3aauMaer y OJin mOJIMUHY THI !

OTser: 1520

Pemmenue. OJist exasia /10 mepBoro BbIX0/a U3 aBrodyca (4+2)x MUHYT, TJe T — BpeMsl, 38 KOTOpoe
aBTOOYC IPOE3KAET OJHY OCTAaHOBKY. zK1aTh BTOPOro aBTrodyca eil NpuIioch 15 MUHYT, IpUIeM U3
yesioBust umeeM (4 + 2)x + 1 = 15, orkyja © = %

[Lnan mo Bpemenu (B MunyTax): 5 + 6 + 4o = 4z + 11.

DakTmaeckn 3arpadennoe spems: 5+ 6+ (4424 2)z + 15 + 3 + 3 = 8z + 27. (ToamunyTs MBI
JI00ABHJIN eIé pa3, TaK KakK, ecJid 10 IIaHy oHa Obl IILJTa OT aBTobyca 6e3 mepecedeHus Ipoe3Keit
YaCTH, TO MOCJIe BO3BPAIIEHHUs TI0 JAPYToif CTOPOHEe eif MPHUIILIOCh CHOBA Hepecedb YIIUILY ).

Onoznanne = dakt — mian = 4x + 16 = % + 16 munyT, nin 1520 cekyH.

B-2 Oua cobupaercs B roctu K moapyre Marme K maTu gacaMm Bedepa. Ousg u Mama KuByT Ha
o/tHO# cTopoHe omuOl yaunb: Oy — B 7 MuHyTax X0oabp0bl 0T OJimzKaiimneil aBToOOyCHOIT OCTaHOBKH,
a Mama — B 8. MexX Iy mX OCTaHOBKAMH €CTh €IE JeThipe OCTAHOBKH. ABTOOYC XOIUT KazKabie 16
MuHYT, 1 OJid paccuuTasia, 9TO €CJAU OHA IPHUJIET Ha OCTAHOBKY B IPABUJIbHOE BpeMd, TO OyjIeT y
Mamu Touno BoBpeMs. B aprobyce OJig norpysuiach B YTeHHE U He 3aMeTHIa, KaK yeXaJja Ha OJIHY
OCTAHOBKY JaJjblie, yeM XKuBeT Marma. OHa BBIILIA U3 aBTOOYCA U IepelllIa Ha MPOTHBOIOJIOKHYIO
CTOPOHY YJIMIIBI, YTOOBI CeCTh Ha aBTOOYC, MJIYIIU B OOpATHOM HAIIPAB/JIEHUU, HO TOT KaK Pa3 B 3TOT
MOMEHT OT'heXaJl 0T OCTaHOBKU. Jie TPHUIILIOCH KIaTh CJIeAYIOMEro aBTo0yca Ha 2 MUHYTH JOJIbIIIE,
JeM OHa exaJia Ha aBTobyce 10 3Toro. Ha caemytommem aBrodyce Oust qoexasia 10 HYKHOW OCTaHOBKA
U JlonnIa 10 goMa cBoeit noapyru. Ha ckosbko cekyna O omosgasa K Marie, ecii ©3BeCTHO, YTO
aBTOOYC TPOoe3KaeT KarxKIyIo OCTAHOBKY 3a OJHO M TO K€ BpeMs, a Iepexoj Ha JAPYIYI0 CTOPOHY
yiunbl 3aaumMaer y OJin moJIMUHY THI !

OtseT: 1300

B-3 Ous cobupaercst B rocru K nogpyre Mame K msitu gacam Bedepa. Ouist u Mama »KuByT Ha
oaHO# cTopoHe omuOol yaurnb: Ong — B 9 MuHyTax X0oap0b1 0T OyimzKaiinmeit aBTOOYCHOIT OCTAHOBKH,
a Mama — B 10. Mexay nx ocTaHOBKAMH €CTb €€ MSITh OCTAHOBOK. ABTOOYC XOmMUT KazKabie 20
MuHYT, 1 OJig paccuuTasa, 9TO €CJAU OHA IPHUIET Ha OCTAHOBKY B IPABHJIbHOE BpeMd, TO OyieT y
Mamu Touno BoBpeMs. B aBrobyce OJist morpy3miach B UTeHHE W He 3aMeTHJa, KaK yexaja Ha 2
OCTAHOBKH JaJblie, YeMm KuBeéT Mamra. OHa BBIILIA U3 aBTOOYCA H MepelnIa HA MPOTHBOIOJIOKHYIO
CTOPOHY YJIMIIBI, 9TOOBI CECTHh Ha aBTOOYC, MYIIKH B 0OpaTHOM HAIpaBJIEHNH, HO TOT KaK pa3 B 3TOT
MOMEHT OT'heXaJjl OT 0CTaHOBKHU. )J1e MPHIILIOCH KIaTh CASIYIONEro aBTodyca Ha 3 MEUHYTHI J0JIbIIIE,
JeM OHa exaJia Ha aBTobyce jio 3Toro. Ha ciemytomem aBrodyce Ouid goexasia Jio HYy2KHOU OCTaHOBKHA
U JIonLIa 10 Aoma cBoeit moapyru. Ha ckosbko cekyna Ougis omnosgasa K Marie, eci ©3BeCTHO, YTO
aBTOOYC TpOoe3KaeT KarxKIyIo OCTAHOBKY 3a OJHO M TO Ke BpeMs, a Iepexoj Ha JAPYIYI0 CTOPOHY
yiaunbl 3aauMaer y OJin moJIMUHY THI !



OtBeT: 1770

B-4 Oua cobupaercss B roctu K noapyre Mamie k nsaru gacam Bedepa. Ouist mw Mamra kuByT Ha
oaHO# cTopone omuoit yaurel: Ogg — B 11 MuHyTax X0Ab0bI OT OnKaiineil aBTOOYCHON! OCTAHOBKH,
a Mama — B 12. Mex1y ux oCTaHOBKAMU €CTh €I MecTh OCTAHOBOK. ABTOOYC XOIUT KarKiabie 18
MuHYT, 1 OJd paccuuTasga, YTO €Ccad OHa TPUJAET HA OCTAHOBKY B NMPAaBUJIBHOE BpeMs, TO OyIeT y
Mamu Touno BoBpems. B aprobyce Onsg morpysmiach B UTeHHe W He 3aMeTHJa, KaK yexasja Ha 1
OCTAHOBKY JaJibiie, deM kupét Mamra. Ona Bbluia u3 aBrodyca u Imepernia Ha MPOTUBOMOJIOKHY IO
CTOPOHY YJIMIIBI, YTOOBI CeCTh Ha aBTOOYC, MYIIUil B 0OpATHOM HAIIPABAECHUU, HO TOT KaK pa3 B 3TOT
MOMEHT OThexXas 0T ocTaHOBKHU. (J1e MPHUIILIOCH KIATh CAeIYIONero aprodyca Ha 1 MUHYTY JT0JIbIIIe,
JeM OHa exaJia Ha aBTobyce ji0 3Toro. Ha ciaemytomem aBrodyce Ouid goexasia JIo HY2KHOU OCTaHOBKHU
u Jonuia 1o gaoMa coeit moapyru. Ha ckombko cekynm Omsa onosmana Kk Mare, econ u3BecTHO, ITO
aBTOOYC MPOE3KAET KAXKJIYI0 OCTAHOBKY 3a OJHO M TO K€ BPEMs, a IePexo]| Ha JPYyIYI0 CTOPOHY
yaunsl 3aauMaer y OJin moJIMUHY THI !

OtBeT: 1395
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3amaua 5
B-3 Ilycrs S(n) — cymma mudp HATYpaIbHOrO Yucjaa n. Pemure ypaBHeHue

n+45(n) = 2025.

Ecaun pemennit HecKOIbKO, B OTBETe YKaKUTe HANMEHbIIee U3 HUX.
OtBeT: 1953
Pemenne. Cuavasia ormeHIM, CKOJHKO 3HAKOB JIOIKHO UMETH HeU3BeCTHOE Yucao n. OIHo-, 1BYX-,
TPEX3HAYHOE YHUCJIO HE CMOIJIO Obl j1aTh cyMMy 2025, oHO ciuIiKoM MaJjienbkoe. [Igrusnadanoe u Hosiee
IUCJI0, HA0DOPOT, CAUTIKOM OOJIBIIOE. SHAYUT, N 9eTHIPEX3HATHOE, U jTaBaiiTe 0603Ha4NM ero 1 PhI
Kak a,b,c,d.
n = abed = 1000a + 100b + 10¢ + d.

Torma S(n) = a+ b+ ¢+ d, a camo ypaBHeHUe IPHMET BUJL
(1000a + 1006 + 10c + d) + 4(a + b+ ¢ + d) = 2025,
1004a + 104b + 14c + 5d = 2025.

Hucdppa a MmoxkeT ObITH 1 WK 2, IOTOMY YTO JJId @ > 3 CyMMa CJIeBa 3aBeJOMO OOJIbIIE YHCJIA CIPa-
Ba. MBI XOTHM HalTH HAUMEHBITHN BAPUAHT, MOITOMY cHavasa Beibupaem 1. (Eciam takoe pemenue
Hafigercs, To ciaydail a = 2 MOXKHO He paccmarpuBarh.) [oayanm

104b 4 14c + 5d = 2025 — 1004 = 1021.

[Ipukunem, B Kakux mnpejejiax Moxker HaxoauTbed b. Haubosibiiiee BO3MOKHOE 3HAUYEHUE JIJIs
14¢ + 5d paBuo 14 -9+ 5 -9 = 171. 3naunt, ©3BECTHO, UTO

1046 > 1021 — 171 = 850.
SuaunT, u3 Beex mudp Ha MecTo b Moxker mompoiitu Tobko 9. Torna
14c + 5d = 1021 — 9 - 104 = 85.

B kakux npegenax moxer HaxonuThes ¢! Hambosbiee Bo3MozkHOe 3HaYeHne Hd paBHo 5 -9 = 45,
TO ectb 14c > 85 — 45 = 40. To ectb ¢ > 3, n Ha4YHEM IepebUpaTh BaAPUAHTHI 110 BO3PACTAHUIO,
HAaYMHAA ¢ 9TOTO ducaa. 3 - 14 + 5d =85 u 4 - 14 4+ 5d = 85 B IeJIBIX YUCIAX HE PEIIaTcs, a BOT IPHU

¢ =5 Bcé cxomuTes: 5 - 14 4+ 5d = 85, d = 853—70 = 3. Orciona mosrydaercsa orer 1953.

B-1 IIycre S(n) — cymma mudp HATYpaIbHOrO Yucaa n. Pemure ypaBHeHue
n 4+ 35(n) = 2025.

Ecan pemennit HeCKOJIBKO, B OTBETe YKAaXKUTe HANMEHBIIEe N3 HUX.
OTset: 1971

B-2 [Iycre S(n) — cymma mudp HaTypasabHOro yncaa n. Pemure ypaBHeHue

n+2S5(n) = 2025.

Ecim pemeHHﬁ HECKOJIbKO, B OTBETE YKazKHUT€ HauMeHbIllee N3 HUX.

OTser: 1977

B-4 Ilycrs S(n) — cymma mudp HaTypasbHOro ynucaa n. Pemure ypaBaenue

n+ 55(n) = 2025.

Ecin pemeHHﬁ HECKOJIbKO, B OTBE€TE YKazKUT€ HauMeHbIllee nu3 HUX.

OtBeT: 1935
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3amzaua 6

B-1 Nwmeerca nabop u3 HECKOJLKUX TOJP/l MIYIIUX HATYPaJbHBIX 4uces. M3BecTHo, 9T0 MX
cymma B 30 pa3 6osbilie MUHUMAILHOTO Yucaa B Habope u B 20 pa3 60/blile MAKCUMAIBHOIO YUCTIA
B Habope. CKOJIBKO 4uces B 3ToM Habope?

OtBeT: 24

Pemenne. Ilycte n, n + 1, ..., n + k — nanusiii Ha6op (Bcero k + 1 wucen). Torga ux cymma
pasaa n(k + 1) + k(kH = 30n = 20(n + k). Buauur, n = 2k, nosromy Sk(k + 1) = 60k, orxyna
E+1= 120 = 24.

B-2 Hwmeerca nabop w3 HECKOJLKUX TOJPJl MIYIIUX HATYPaJbHBIX 4uces. M3BecTHOo, 9TO MX
cymma B 45 pa3 0oJibllle MEUHUMAJIbHOTO Ynciaa B Habope u B 30 pa3 0oJibllle MAKCHMAJIBHOIO YUCTA
B Habope. CKOJIBKO 4uces B 3ToM Habope?

OrtBet: 36

B-3 lmeerca nabop w3 HECKOJbKUX HOJAPSl HIVIIHX HATYPAJBHBIX duces. M3BecTHO, 9TO UX
cymMa B 60 pa3 60JbIlle MUHUMAJIBHOrO Yucjaa B Habope u B 40 pa3 60JbIIe MAKCUMAILHOIO THCIA

B Habope. CKOIbKO 4uces B 3roM Habope?
OtgerT: 48

B-4 lmeercs nabop U3 HECKOJbKUX LOJPs/l MJIYIIUX HATYPaJbHbIX 4uces. V3BecrTHo, 410 MX
cyMMa B 795 pa3 00Jibllle MUHUMAJILHOrO Yucja B Habope u B 50 pa3 Gosbiile MAKCUMAILHOTO YUCIA
B Habope. CKOIBbKO unces B 3ToM Habope?

Ortset: 60
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Sagaua 7

B-1 Haiture nHanMenbiiiee BO3MOKHOE 3Ha4deHHe cyMMbl 10 pas3jndHbIX HATYPaJbHBIX YHCEJI,
€CJIM W3BECTHO, UYTO OHA HEYETHA, a ITPOu3BejieHne JoObIX D claraeMbliX B Hefl 4ETHO.

OtBerT: 65

Pemnenne. 13 ycaoBud ciemyet, 910 cpeln paccMaTpuBaeMblx 10 umcesr He 6oJiee 4 HEUETHBIX,
a TIOCKOJIBKY CyMMa HeY€THA, TO HeUETHBIX uncesn aubo 1, mubo 3. Cymma Oyger HanMeHbIei, ecn
OpaTh 1epBbie MMOJPsi/L ULYIIHe YETHbIEe U HeYETHBIE YHCa. e HedéTHOe YUC/I0 OJIHO, TO TOJIYYUM
14+24+448+4+...+18 =91, a ecsim mevéTabIX 3, To moayunm 1 +3+5+2+4+6+...4 14 = 65,
9TO U €CTh HauMeHbIIasd BO3MOXKHadA CyMMa.

B-2 Haitanre HamMeHbillee BO3MOYKHOE 3HAYEHHE CyMMBbI 12 pas3indHbIX HATYPaJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & IPOU3BEICHHE JIIOObIX D CJaraeMbIX B Hell 46THO.
OtBeT: 99

B-3 HaitnnTe HamMeHbIllee BO3MOXKHOe 3HaUeHHE CyYMMBbI 11 pasianaHBIX HATYPAJbHBIX UHCEI,
€CJIM U3BECTHO, UYTO OHA HEYETHA, & MPOU3BEICHHE JIIOObIX D CJaraeMbIX B Hell 46THO.
OTser: 81

B-4 Haiinure naumMenbliee BO3MOXKHOE 3HAaYEHHE CYMMBI 14 pasIMYHBIX HATYPAJIbHBIX THCE,
€CJIN M3BECTHO, YTO OHA HEeUETHA, a IIPOU3BeAeHne M00bIX 7 cJlaraeMbIX B Heil 9ETHO.
OTtBeT: 115




