OuMmnuaga
FOHoI1reckoii MaTeMaTUYeCKON IIKOJIbI

A e A
tOMLL 4 KJacc OMLL

Pemenns

1. Baps cocraBuia nupaMuiKy u3
MaJIeHbKIX KYOMKOB, KaK MTOKA3aHO
Ha pucyske. 3arem Bapsi e€ ckjenia
1 TIOKPACUJIa CO BCEX CTOPOH (arke
CHHU3Y) B CHHUIA I[BET. Y CKOJIbKUX Ma-
JIBHBKUX KyOUKOB Oy/IyT IMOKPAIIEHBI
POBHO TpU IpaHu?!

(JI. FO. Spmazaes)

OrBer: 13

Pemnenne. 12 Kybukos OyayT BuI-
ubl 1 emie 1 6yeT ¢ 0bpaTHOil cTOpO-
HBI B yTJIy.

2. Ha 50 kapToikax HaIMCAHBI IUCTIA
or 1 no 50. JleB BbUIOXKWJT BCe Kap-
TOYKHU B PsiJI, YTOOBI MOJIYUMIOCH HAM-
6osbiliee BO3MOXKHOE 91-3HAUHOE YnC-
Jo. Kakast kapTouka MOTJIa OKa3aTbCd Ha 12-M MecTe e 3a0y/IbTe
000CHOBaTH CBOI OTBET.

(B. H. Iuauysuna)
OtBet: 4 win 44.

Pemnenne. Yewm 6oiibite yuciio, rem 60Jibinas mudpa B cTapiieM paspsiie.
[Tosromy nepBas cieBa 1mudpa — 9. Hasee nudpst ugyT 1o yObIBAaHUIO 70 5,
qucesl ¢ KoTopoit aee: b u 3arem 50. /lajee BbICTABIsSIEM YHC/Ia TaK, ITOOBI
nepBas mudpa Obl1a 4, a Bropas — Kak MOXKHO Oosibire. Takum obpazom
rnmoJiygaeMm HadaJio u3 11 kaprouek: 9, 8, 7, 6, 5, 50, 49, 48, 47, 46, 45. asee
6o 4 u 44, mubo 44 u 4, 0ba BapumaHTa BO3MOXKHBI U HAIOT IIPUBEIEHHBIN
BBIIIIE OTBET.

3. Ha pucynke nokazana cxeMa U3 MATH YIaCTKOB aBTOMOOMJIBHBIX JIOPOT
MEXK/JIy IeCThIo nepeBHaMU. M3BeCcTHO, UTO JJIMHBI 3TUX y4acTKOB — 1, 2



4, 5 1 8 KM B HEKOTOPOM TOpsAKe. Takyke M3BECTHO, UTO BCE PACCTOSHUSI
MEeXK/Ly JIepeBHsIME (110 JJoporaM) pasaudHbl. [IpuBejuTe npuMep Takoil CXeMbl.
HaxomuTb Bce BO3MOXKHBIE BAPUAHTHI HE TPEOYETCH.

(K. A. Knon)

OTBer: Bor oqumH 13 BAPMAHTOB CXEMHBI.

KommenTapuit /118 IPOBEPSIONINX: BCE BAPUAHTHI CXEMBI JIOPOT B30MOPQMHBI
(B cMbIcie m3oMopdHOCTH rpadoB) cXeMe, IPUBEJIEHHON B OTBETE.

Pemtenne. [lajee npuBejieHbl pAcCyKJAEHUs, KOTOPbIE MOT'YT MTOMOYb IIPHU
IIOCTPOEHNN CXeMbI. [IpUBOIUTE TOI0OHBIE PACCYKIAEHUST B PEIIEHUN He TPedy-
ercs. JlocTraToqHO PEIbABUTH PABUIBHYIO CXEMY JIOPOL.

ITecTn mepeBenb gaoT 15 pasIMYHLIX PACCTOSIHUM, IIOITOMY HaM HYZKHO
HOJIyYUTDh IJIe-TO PACCTOSHIE He MeHblee 15, npudeM Habparh ero e dosiee
4eM TpeMst orpeskami (goporamu). dro jubo 2+ 548, mbo 445+ 8. epesnn,
MEK/Ty KOTOPBIMU PACCTOSHUSA | U 2, TOJI2KHBI OBITH COCETHIMU, TaK KAK MHATE
HE IMOJIyYUTh paccrosinue 3. 3HAYUT, BapuaHt ¢ 4 + 5 + 8 #e nojxoaut. Torma,
HE yMaJisist 00IIHOCTH, 1 U 2 — JJIMHBI ABYX BEPXHHUX JIOPOr, H U 8 — OJHA
CpellHsIs U OJlHa HIDKHss, a 4 — apyras HuKHAA. [InnHa cpenmeit moporu ne
MO2KeT ObITh paBHA 8, MOTOMY UTO MHAYE PACCTOsIHUE 13 BCTPEUAETCS TBAXK b
— kakK 1+8+44 u kak 8+ 5. Orcioza nosy4aeM OTBET, IPUYEM OH €IMHCTBEHHDIH
C TOYHOCTBIO J10 u3omopduocTu rpados.

4. Awngpeit, Bopst, Bapsi, I'puma u Jlama perranan 3aja9u Ha MaTKPYKKe U
COCTABUJIN PEUTHHI 1O KOJMIECTBY NPABUIBLHO CIAHHBIX 3a1ad.

Ampeii: «Bopst ¢ian Gosbie 3a1a4, Yem Bapsis.

Bopst: «Angpeit B peiitunre Boirre armms.

Bapst: «Bopst napermas 6osbine I'pumms.

[Mpuma: «Jlamra obornasa MeHst B peiiTUHTES.



Hama: <4 pemmia 6osbline Beex!».
Ormpesieniure, KTO KAKOE MECTO B 9TOM PEHTHUHTE 3aHII, €CJTU U3BECTHO,

9TO MPaBJLy CKa3as TOJIBKO TOT, KTO CJIaJl MPABUIBHO GOJIbIIE BCEX 3a/1a.
(B. H. Iuauysuna)

OtrBer: Bapsa — 1 mecro, Bopsa — 2, I'puma — 3, lama — 4, Auapeit — 5.

Pemnenne. Tak kak I'puma u Jama roBopsiT 0JHO M TOXKe, OHU 00a BPYT.
Ocrajioch POBEPUTH, KTO M3 OCTAJBbHBIX MOI' OBbITh IEPBBIM B peHTHHIE.
[Iycres Anapeil mepBblii B peifiTUHIe, 3HAUUT OH MOBOPHUT IIPaBIy, HO TOTIA
u Bops roBopuT mnpasiy, a IO YCJOBUIO OH JOJ’KEH BPaTh: MPOTUBOPEUUE.
[Iycrs Bopst mepsolit B peiitunre, HO Toraa AHApei TOXKe TOBOPUT IPaBILY
—- cuoBa npotuBopeurne. [lycts Bapsa rosoput npasay. Torma ona nepsas B
peiituare. Bopst He epBLIi, HO 110 BePHOMY yTBepKIeHni0 Bapu — Bopst Boire
Ipurm. Cam puria cias npasuibHO Gosibiie 3a1a4, yeM Jlania (corsiacHo
€ro BBICKA3bIBAHUIO), a AHJIpeil cai 3a7ad MeHbine, deM Jlarma (cormacno
BbICKas3biBaHuo Bopu). Takum 06pa3oM, pedTHHT BBINIsIUT Tak: Baps — 1
Mecto, bopst — 2, I'puma — 3, Harma — 4, Aunpeit — 5.

5. Baps 3amensier 6yKBbI HATypaabHBIME ducjIaMi. BykBy A ona 3amenmia
HekuM unciom N, 6ykBy B — ciegyronmum anciom (to ectb N + 1), 6yksy B
— ugucsiom N + 2, u tak gajee. Torjia cjoBa npeBpaIaioTcs B MHONO3HAYHDBIE
quciia. Hanpumep, ecsim 6ykBy A 3amenusiu uucjiom 123, torma ciioBo AT'A
npespataercs B ducao 123126123, MoxkeT jin cymMMa, 9rCes1, MOy IeHHBIX U3
cio ITAC, ITAP u ITAT okazarThcst IpOCTBIM YUCTIOM?
Hamomuum, uto HaTypasbHOE 9uCI0, OosbIiiee 1, Ha3bIBAETCS IPOCTHIM,
ecam OHO 6e3 OCcTaTKa JEeJUTCS TOJbBKO HAa 1 u caMo Ha cebsi.
(B. H. Iaruysuna)

OrBer: Her.

Pemtenne. Tak kak P, C u T B ajdaBure wiayT 1m0 HOPSJIKY, 3HATAT, UM
COOTBETCTBYIOT IOCIe0BaTe/bHbIe uncia. Jokaxem, uro [TAP+ITACHITAT
JIJIATCST Ha 3 U, CJIeJI0BATE/IbHO, HE MOYKET ObITh MPOCTHIM YUCJIOM (OHO XOTsI
661 Tpéx3HauHoe). B camom sene, ocratok [TAP+ITACHITAT npu nenenun
Ha 3 Takoii ke, Kak u y cyMMmbl octarkoB [TAP, ITAC u ITAT npu nenenun
Ha 3. Ocrarok uucaa [IAP mpu nenmenun na 3 takoit xKe, kak u y [I4+A+P:
qncio IIAP MoxkHO 3amucarh Kak cyMMy TpéxX unces: 11 u HecKoJIbKO Hyleid,
A u meckosnbko myseit, u P. (Hanpumep, eciim A=101, [1=117, P=118, to
I[TAP=117000000+4101000+118.) Ho ecin y dncsia yoparh HECKOJIBKO HYyJIei
U3 3AIMCH, TO OCTATOK IIPU JEJIEHUN HA 3 He MOMEHsieTCs, uho cyMmma 1udp
ocramercs Toit xe. Utak, octatok [TAP-+ITACHITAT npu nenenun ua 3 Taxoit



ke, Kak U y [I4+A+P+IT+A+CHII+A+T=3[1+3D+P+C+T, T.e. Takoii ke,
KaK y cyMMbI TPEX nocseaoBarenbubix uncen P4+C+T, a Takoit octaTok pasen
0.

Samevanue. Camu qucaa [TAP, I[TAC u ITAT moryr He OBITH TIOCJ/IEO-
BaTeabHBIMU uuciaamu. Hanpumep, npu A=82, [1=98,P=99,C=100,T=101

umeem [TAP=988299, TTAC=9882100 u ITAT=9882101. DTu yucja He mocJie-
JIOBATENTLHBIE.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

A e A
tOMLL 5 KJacc OMLL

Pertenua

1. Amngpeit 3agyman qncyio 6e3 Hysell B 3aliCH, pa3IenI ero ¢ OCTATKOM Ha
KaXKJIyI0 U3 ero 1udp U HAIKMCAJ TOJTydIeHHbIE OCTaTKU. MOIIo Jiu oKa3aThCs,
9TO U3 HAMCAHHBIX (P MOXKHO COCTABUTH 33/[yMaHHOE YUCIIO?

(A. A. Coavimun)
OTBetr: Her
Pemenne. MakcumaibHas nudpa UCXOLHOIO YUCIA He MOYXKET BCTPETUTHCS

CpeZii OCTATKOB.

2. Ha pucynke mokasana cxemMa W3 ISITH YIACTKOB aBTOMOOMJIBHBIX JTOPOT
MEXK/Iy IeCThIo JnepeBHAMU. 3BeCTHO, UTO JUIMHBI 3TUX y4acTKOB — 1, 2
4, 5 1 8 KM B HEKOTOPOM MOPsIaKe. TaKKe M3BECTHO, UTO BCE PACCTOSTHUST
MeXK/Iy JIepeBHsIMU (110 JoporaM) pas/audHbl. [IpuBejure npuMep Takoil CXeMbl.
Haxomuts Bce BOBMOXKHBIE BAPUAHTHI HE TPEOYeTCs.

(K. A. Knon)

OTBeT: BoT o1un u3 BapuaHTOB CXEMBbI.




KommenTapuit /1715 IpOBEPSIIOIINX: BCE BAPUAHTHI CXEMBI JIOPOT B30MOPGMHBI
(B cMbiciie n3omopduOcTH rpadoB ¢ B3BEIIEHHBIME pebpaMu) cxeme, IpuBe-
JIEHHOI B OTBETE.

Pemnenne. [lanee npuBemeHbl paccyKIaeHnsI, KOTOPbIe MOTYT IIOMOYb IIPU
TOCTPOEHUU CXeMbl. [IpuBOINTE TOA00HBIE PACCYKACHHUS B PEIIeHnH He Tpedy-
etcst. JlocTaTogHO MPEIbsABUTD ITPABUIBHYIO CXEMY JTOPOT.

IITecTs mepeBenb garoT 15 PasIMYIHBIX PACCTOSIHUI, IIO9TOMY HaM HYKHO
[IOJIYYNTDh IJIe-TO PACCTOsIHNE He MeHbIee 15, mpudueM HabpaTh ero He OoJiee
deM TpeMst orpeskaMu (goporamu). Do aubo 2+ 548, 6o 4+5+8. lepesuu,
MEXK/Iy KOTOPBIMU PACCTOSTHESA 1 U 2, TOJI2KHBI OBITH COCETHIMU, TaK KaK HHATe
HE MOJIyUNUTh paccTosinue 3. 3HAYUT, BapuaHt ¢ 4 + 5 + 8 #e nojxout. Tora,
He yMaJisiss O0IHOCTH, 1 U 2 — JJINHBI JABYX BEPXHUX JIOPOT, b U 8 — omHa
CpellHsis U OJIHA HIDKHss, a 4 — napyras HuxKH«Ad. J[nuHa cpenneit moporu He
MOXKET OBITh paBHA 8, MOTOMY YTO WHAYE PACCTOSIHUE 13 BCTPEIAETCS TBAYKIBI
— kakK 1+8+44 u kak 8+ 5. Orcroza ojiydaeM OTBET, IPUYEM OH €JIMHCTBEHHBII
C TOYHOCTBIO JI0 M30MOPQPHOCTH IPadOB.

3. Ha nente 1 x 100 paccraBunm HaTypaabHble uncaa oT 1 10 100 B mpon3BoJIb-
noMm nopszke. 1o aToit Tabsuie Havas npeirath Ky3ueunk. Korma on npeiraer
Ha KaKyIO-TO KJIETKY, TO OH IIOJIy4YaeT CTOJIbKO OYKOB, CKOJIbKO HAIUCAHO HA
9TOI KJIETKE, U OJHOBPEMEHHO TEPSET CTOJBKO OYKOB, CKOJIbKO HAITMCAHO HA
TOI KJIETKe, ¢ KOTOpoii on npeirayii. Kakoe nanbosibiiree KOJIMIeCTBO OYKOB
MOXKET OBITh y Ky3HEUHUKA II0CJIe HECKOJBbKUX MTPBIXKKOB?

(H. II. Kocapescruii)
OTtseTt: 99.

Pemmrenne. Eciu Ky3Heunk cTapToBaJ ¢ KJIETKHU, Ha KOTOPOH HAIKUCAHO YUCJIO
a, a cefiyac HaXOIUTCHA HA KJIETKE C 9UCJIO b, TO y HEro b — @ OYKOB, TaK KakK
OYKHU MPOMEXKYTOUHBIX KJIETOK COKPATATCA — B CyMME OHU OVIYyT C ILTIOCOM,
KOTa Ky3HEUNK IPBITHET B 9TY KJIETKY, I C MHHYCOM —- KOTJIa Ky3HEUNK
npuraer u3 3Toil kjaetku. [losToMy MakcuMaabHOE YUCIO OYKOB y Ky3HEUUKA
MoxkeT Ob1Th 99 = 100 — 1, ecsiu OH cTapTyeT ¢ KJIeTK: 1 U 3aKOHYUT IIyTh B
kiaerke 100.

4. Hukonuwm B3st jimctok 1000 X 1000 KJIeTOK U IpeBpaTUsI €ro B Tab/IuILy
YMHOXKEHUSI: B KarK/IyI0 KJIETOUYKY HAINCAJ IIPOU3BEIEHHE HOMEPA CTPOKH
u HOMepa croJibnia. B pesyibrare, HATpUMED, B yIJIaX JUCTKA OKA3aJIUCDH
nanmucanbl uncaa 1, 1000, 1000 u 1000000. ITorom Hukoanm mapucoBas Ha
9TOM JIUCTKE JIBYX OBEYEK M0 JIMHUSAM CeTKH (CM. pucyHok). Moxker jim cymma



YUCeNT B OJIHOM OBEYKE OTJINYATHCS OT CYMMBbI YHUCEN B JIPyroil oBeuke Ha 20257
OBeuexk MOXKHO MMOBOPAYUBATH U MEPEBOPATUBAT.

(H. II. Kocapescruii)
OtBet: Her

Pertenne. 3akpacum Bce KJIETKH, B KOTOPBIX CTOSIT HEUETHBIE YUCJIA, B CUHUI
nget. Toria HE3aBUCUMO OT PACIIOJIOZKEHUsI OBEYKHU B HEll OyJ/ieT 3aKpalieHo
posuo 4 kyerku. CjreoBaTe/IbHO, CyMMa YUCe/I B KaxKJI0il oBeUKe 4€THA, U
JBe TaKWe CYMMBI He MOTYT OoTiimdaThesd Ha 2025.

5. YT0o06BI COXpaHUTH JIPEBHUI MaHYCKPUIIT B TaiiHe, ObLI CO3/IaH OPJIEH, KaXK-
Bl 13 222 MarucTpoB KOTOPOT'O XPAHUT KOIUIO MAHYCKPUIITA B TIEPCOHATIBHOM
ceitde. Ceitdhbl OTKPBIBAIOTCS € TIOMOIIBIO KJIIOUA, OJTHAKO HUKTO U3 MAIMCTPOB
HE MMeeT KJII0Ya OT CBOero ceiida, HO 3aT0 nMeeT HH Kroveil OT JAPYyrux cei-
dos. B kozekce opjieHa nporumcano, 9to ceiip MOXKHO OTKPBITH B IPUCYTCTBUU
He MeHee TPEX Jojieil: Xo3auHa ceiida, X03sMHa K/IIo4a U He MEHEee OJ[HOT'O
MarucTpa-cBujieresis. Bo3aMoKHO Jin TaK pa3jarTh KJIIOYH MArUCTPaM, 9TO0bI
JIIOOBIE TPU MArUCTPa MPU BCTPEUE MOTJIN TOJTYyIUTh JOCTYIT K MAHYCKPUIITY 7

(0. 0. Obyzxoscrasn)

Orset: [la. MoxHo.

Pemtenue. Pasznesnnv Bcex mMaructpos Ha jgBe rpymnmbl o 111 gemosek. Kaxk-
JIYIO TPYIILy MAarucTPOB PACCTABUM M0 KPyry. Kaxkigomy Maructpy BbigaéMm 55
KJTIoUel oT ceitpoB CeIyIONuX MOCje Hero B ero Kpyry 55 maructpon. Tpu
MarucTpa CMOTYT HOJIYYUTDb JIOCTYII K MAHYCKPUIITY, €CJIM Y OJIHOIO U3 HUX
Oyner kJito4u oT cefidpa apyroro. PaceMoTpuM TpéxX MTpPOM3BOJIBHBIX MAruCTPOB
A, B, C. [Ipoe u3 nux, Hanpumep, A u B, 06s13aTeIbHO HONAIYT B OAUH KPYT.
[TporymMepyeM BceX MAruCTPOB B 9TOM KPYyry, HAYnMHas ¢ A, IPUCBOUB Maru-
crpy A somep 0. Eciu y A Her Kitoda or B, To HOMep B JIeXKUT B AUala30He
[56;110]. Ho Torpma y B Hero ectb kiod or ceiida A, tak kak 56 + 55 = 111.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

A e A
tOMLL 6 kJjacc OMLL

Pertenua

1. Ha pucynke mokazaHa cxeMa M3 ISITH YIaCTKOB aBTOMOOMJILHBIX JTOPOT
MEXKJIy IIeCThIO JepeBHAMU. VI3BECTHO, YTO JJIMHBLI 3TUX y4acTKOB — 1, 2,
4, 5 1 8 KM B HEKOTOPOM TOPsAKe. Takke M3BECTHO, YTO BCE PACCTOSIHUST
MezKLy JiepeBHsiMU (110 oporaM) pas3jindHbl. [IpuBeure npuMep TaKoOH CXeMBbI.
Haxomuts Bce BOBMOXKHBIE BAPUAHTLI HE TPEOYeTCs.

(K. A. Knon)

OrBer: Bor ofuH 13 BapHAHTOB CXEMBI.

KommenTapuit /1181 IpOBEPSIIONINX: BCE BAPUAHTHI CXEMBI JIOPOT B30MOPGMHBI
(B cmbIcsie m3oMopdHOCTH rpadOB ¢ B3BEIIEHHBIMU PeOpaMu) cXeMe, IPUBe-
JIEHHOU B OTBETE.

Pernenne. Jlajgee npuBemgeHbl pacCyzKIAeHNsI, KOTOPbIE MOT'YT IIOMOYb IIPU
ITOCTPOEHUU CXeMbl. [IpUBOINTE OA00HBIE PACCYKIACHUS B PEIlleHnn He Tpedy-
ercs. Jlocrarovno mpeabaBUTh MPABUILHYIO CXEMY JIOPOT.

IITecTs mepeBenb mgaoT 15 PasjIMYIHBIX PACCTOSIHUM, IIO9TOMY HaM HYKHO
MIOJIYIUTDh TJIe-TO PACCTOSIHNE HE MeHbIee 15, mpudieM HabOpaTh ero He OoJiee
yeM TpeMst orpeskami (goporamu). dro jubo 2+ 548, smbo 445+ 8. Ilepesnn,



MEXK/Iy KOTOPBIMU PACCTOSTHUSA 1 U 2, TOJ2KHBI OBITH COCETHIMU, TaK KaK HHaTe
HE MOJIyUUTh paccTosinue 3. 3HAYUT, BapuaHt ¢ 4 + 5 + 8 #e nojxout. Tora,
He yMaJisiss OOIMHOCTH, 1 U 2 — JJIWHBI ABYX BEPXHUX JIOPOT, b U 8 — omHa
CpellHsis U OJIHA HIDKHss, a 4 — napyras HuxKH«Ad. [[nuHa cpenneit moporu He
MOXKeT OBITh paBHA 8, MOTOMY YTO WHAYE PACCTOSIHUE 13 BCTPEIAETCS TBAYKIBI
— kakK 1+8+44 u kak 8+ 5. Orcroza nojiydaeM OTBET, IPUYEM OH €JIMHCTBEHHBII
C TOYHOCTBIO JI0 M30MOPQPHOCTH IPadOB.

2. Ilers u Bacsa urpator B urpy. ¥ lleru ects MmHOrO Kaprodek ¢ nudpoii 1
U MHOTO KapToduek ¢ nudpoit 5, a y Bacu — mHOTrO Kaprouek ¢ nudpoit 2
U MHOTO KapTodek ¢ 1udpoii 6. Majapauku 1o odepeiy KIayT KAPpTOIKU B
psan, nagnuaeT [lets. KapTouky MOXKHO KJIACTH TOJILKO CIPaBa OT MPEIbIILY-
mieit. OHu 06a XOTAT CJAOKUTD THUCTI0, KOTOPOEe JEJUTCS Ha 22, U OHH MOTYT
JIOTOBOPUTHCST MEXKTy €0DO0il. 3a KAKOe HAMMEHBIIee KOJMIEeCTBO XOJI0B pebsita

CIPABATCA C 3aJIaHuEM?
(C. E. Pososa)

OtrBeT: 6 X0JI0B.

Perrtenne. KomdyecTBo X010B YeTHOE, HHAYE HA KOHIIE OyIeT HedeTHas nudpa
U YUCJIO HE MOJEIUTC Ha 2.

Paccmorpum cymmbl miudp Ha HEYETHBIX U YETHBIX no3uiiusx. s 2 xooB
1w 5w 2 wm 6 Huist 4 xonoB: 2 wun 6 win 10 u 4 win 8 wim 12 3amernwm,
YTO Ccpeji HAOOPOB HET Hap YHCes, OTJNYAIONINXCd Ha KpaTHoe 11, 3HaduT 3a
2 wiu 4 Xo/ta He TOJIyIUTCs

IIpumep na 6 xomos: 121616.

3. Yro0bbI COXpaHUTh IPEBHUI MAHYCKPUIIT B TajiHe, ObLI CO3IAH OPIEH, KaxK-
JIBlIii 13 222 MaruCTPOB KOTOPOI'O XPAHUT KOIIMIO MAHYCKPHIITA B IEPCOHAIHLHOM
ceficpe. Ceitdpbl OTKPBIBAIOTCSI C TIOMOIIBIO KJIIOYa, OJTHAKO HUKTO U3 MATUCTPOB
He UMeeT KJIo4Ya OT CBoero ceiida, HO 3aT0 mMeeT 55 KJfodeil oT Ipyrux ceii-
doB. B xozmekce opieHa Iponncano, 9rto ceiid MOKHO OTKPBITH B IIPUCY TCTBUN
He MeHee TPEX JIoeil: xo3auHa ceiida, X03sinHa KJIIoYa U He MeHee OIHOI'O
MarucCTpa-CBUIETEJIA. BO3MO}KHO JIN TaK pa3JaThb KJIIOUYW MarucrpaM, LITO6bI
JIIoOble TPU MarucTpa IIPH BCTpede MOIJIN HOJIYIUTh JOCTYI K MAHyCKPHUITY !

(0. 0. Obyzxoscrasn)
OtBeTt: [la. Moxmno.

Pertenne. Paznenmum Becex maructpos Ha jige rpymmbl 1o 111 genoBek. Kax-
JYIO TPYIILY MarucTPOB paccTaBUM 10 Kpyry. KaxKpoMy mMaructpy BbLIaéM HH
KJIIOUel OT ceiihoB ciieiyomux mocjie Hero B ero Kpyry 55 maructpos. Tpu



MarucTpa CMOTYT MOJYYUTH JOCTYN K MAaHYCKPHIITY, €CJAU Y OJHOIO U3 HUX
Oyner kJio4d ot cefidpa apyroro. PaceMorpuM TpEéxX MPOM3BOJILHBIX MAruCTPOB
A, B, C. [Ipoe u3 uux, Hanpumep, A u B, 06s13aTeIbHO HONALYT B OAUH KPYT.
[IporyMepyeMm Bcex MArmcTpOB B 3TOM KpyTy, HauuHas ¢ A, IpUCBOUB Maru-
crpy A somep 0. Eciu y A Her Kitoda or B, To HOMep B JIeXKUT B Juana3oHe
[56;110]. Ho Torpma y B Hero ectb kiod or ceiida A, tak kak 56 + 55 = 111.

4. AHs cioxkuiia U3 JJOMUHOIIEK MPSIMOYTOJIBHUK 2 X 5. Bopst He cMoTpuT
Ha TPSAMOYTOJBHUK, HO MOXKET TPO JIOOble JiBe KJIETKU CIPOCUTL y AHW,
IPUHAJJIEYKAT JIM 9TU KJETKHA OJIHOH JloMuHOIIKe uau HeT. CMoxkeT it Bopst

Y3HATh PACIIOJIOKEHHEe BCeX JIOMUHOIIEK B IPSMOYTOJILHUKE 3a TP BOIpoca?
(A. H Huwyeuna, B. 0. ITuuyeumn)

OTBer: [la, cmoxer

Pemtenune. O6o3naunm crpoku nudpamvu 1 u 2, a crojiouku 6yKBamu a, b,
¢, d, e. IlepBbIM XO0M IIpOBEpsieM BEPTUKAJIBHYIO JOMUHOMKY ¢l — ¢2. Ecin
9TO IieJiasd JOMUHOIIKA, TO 38 JIBA OCTABIIUXCH XOJa Pa3OUPAeMCcs C JIEBBIM
U TpaBbIM KBajparamu. Kciau He 1e1ast, TO CJAEIYIONUM XOJI0M IIPOBEPIEM
ropu3oHTaJIbHYIO gomuHomKy bl — cl. Ecaun ona mesast, To xomom el — e2
y3HaéM Bce IMOMUHOIIKU. Ecin He menast, To Tpernit xo al — a2. OcHoBHAs
MBICJIb: BCETO €CTh 8 BAPHAHTOB PACIIOJIOXKUTH JIoMuHOIMKY. KaxkibiM xo/10M
MBI OTCEKAEeM POBHO ITOJIOBUHY BapUAHTOB.

5. B kBazpar 2025 x 2025 paccTaBuIu IOC/I€I0BATE/ILHBIE HEIETHBIE TUCIA OT
1 10 2-20252 — 1 (cHavasa 3aIl0THUIN HepPBYIO CTPOKY CJIEBa HAIIPABO, 3aTeM
TakKe BTOPYIO, TPeThbIo u T.71). [lasee HA KaKoe-TO U3 MPOCTBIX YUCE]T ITO
JIOCKU TIOCTaBWJIM KOHSI, KOTOPBIt ObET 8 npyrux Kjierok Keajpara. MoryT jm
BCe TTOOUTHIE UM YHCJIA, OBITH TPOCTHIMU

(C. E. Pososa, B. E. Bsepes, K. A. Knon)
OTBer: Her

Perrenne. 3amerum, 9TO ecjii KOHb CTOUT Ha YUCJIE ¢, TO OH OBET UUCIA:

a—4n — 2
a—4n + 2
a—2n—4
a—2n+14

a+2n—4



a+2n+4
a+4n —2
a-+4n + 2

B namewm ciygae n = 2025 u paccMOTpeHUe PA3INIHBIX BAPUAHTOB JIEJIMMOCTH
n He Tpebyercs. PaccMoTpuM OCTATKY IO MOJYJTIO 3.

a - TPOCTOE YUCJI0, 3HAYUT OHO 1 miau 2 1o Momy/o 3. 0 oHO OBITH He
MOKET, TaK KaK €JIMHCTBEHHOE TAKOE IIPOCTOE UUC/IO - 3TO CaMa TPOHKa, HO
OHA CTOWT BCETJIa ¢ KPAK U He MOXKeT 6uThb Bce 8 KjeTok. U BoobIie u3 Bcex
HAIIUX JIEBATHU THCEJI TPOWKE MOYKET PABHIATHCA TOJBKO ImepBoe — a — 4n — 2.

Ha n y nac orpanuvenuii Her, mosromy oHO MoxkeT ObiTh 0, 1 mym 2 1o
momyitto 3. Ilepebepém Bapuante: a = 1, n = 0, HO Torma Yucao a + 4n + 2
geaured Ha 3. Anasornuno. a =1, n=1: a +4n — 2

a=1,n=2:a+2n+4

a=2,n=0a+4n—2

a=2,n=1l:a+2n—-4

a=2,n=2:a+4n+2



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

Bropoii or6opouHsbIii TYp

/A‘& 4 okTaA6psa 2025 roma Z&
HOMLL 7 KJacc HMLL

Pertenua

1. B marazmne mpojialoTcss MHOTO BHJIOB HOTYPTOB, KaXKJBIM MO CBOEU IIEHE.
NspecTHO, 1TO /10001 TOKYTIATENB, Y KOTOPOIO B KApMaHe MUJIJINOH PyOJIeit,
CMOKET KyIHUTb 12 O6yTHLIOK JIIOOOT0 HOrypTa U MATh OYTHLIOK JIIOO0TO JIPYTro-
ro orypra B npuaady. Jlokaxkure, aTo Jir060if MUJLIMOHED CMOXKET KYIIUTh
JecsaTh OYTHIIOK JTIOO0r0 HOrypTa U ceMb OyTBLIOK JIIOOOTO APYroro Horypra
B [IpUIATY.

(M. A. Anmunos)

Pemntenne. Ilycrs Mujummonep Xo4deT KYIHUTDb JIECITOK OYTBIIOK 110 IeHe X U
cemb OyTBUIOK 110 1ieHe Y. [lo yeoBuio, kaxgas u3 cymm 12X+5Y u 12Y+5X
HE MPEBOCXOAUT MUJIJIHOHA.

Bamerum, uro ecyin X = Y, 1o 12X +5Y = 10X +2X +5Y > 10X + 7Y.
A ecim X <Y, o ananornuno 5X + 12Y > 10X + 7Y. B oboux ciyuasx,
Hama cyMmmapHast mokynka 10X 4 7Y Toxke He IPEBOCXOAUT MUJLJINOHA, UTO U
TpeboBaIOCH.

2. B BepmmHax Kyba paccTaBuin Pa3IHIHbIE TIPOCTBIE YUCA, OOJIBIITHE TPEX.
JokaxkuTe, ITO MOXKHO BBIOPATh I'PaHb, HA KOTOPOH CyMMa KAKUX-TO JIBYX
4qHCeJI, CTOSIIUX 110 JIUaroHajd, He JeJnuTcd Ha 6.

(K. . IIponumn)

Pemrenne. Ilycrs us Bepmmnbl A Kyba BoIxomsT pebpa AB, AC, AD, Torma
orpesku BC, BD,CD — mguaronaju rpaueit kyba. [lycts B Bepmunax B, C, D
CTOSIT TIPOCTBIE UNCTIA, OOTIBINNE 3, 3HAYUT OHU HE KPATHBI TPEM — TIPH JICTICHUN
Ha TpH JafoT octaTku 1 win 2. Kakue To jiBa U3 9TUX TPEX OCTATKOB COBIIAJIAIOT,
B 9TOM CJIy4ae CyMMa JBYX COOTBETCTBYIOIIMX UUCEJ HE JIEJINTCS Ha 3, a TeM
6osee Ha 6. To ecTh MCKOMasT TUATOHAJD HAMIEHA.

3. B crpane 800 ropomos u Her mopor. /IBa HaciaegHUKa ITPECTOJIa TOTOBITCS
pazzaeauTsb eé Ha ase pasuble dactu (o 400 roposos). Kopousb, mepes Tem
KakK cJIaTh JeJia, XO4eT BCE »Ke IPOBECTU HECKOJIbKO JI0POr, HO TaK, YTOObI
mpu JI000M BO3MOXKHOM pa3zjelie HaC/JIeTHUKAM JI0CTAJ/IOCh OPOBHY TOPOT



(HACJIETHUKY JTOCTAETCS JIOPOTa, €CIH €My JIOCTAJICH 00a KOHIIA ITON JOPOrH).
CwmozkeT Jit OH 9TO ciesiaTh, nocrpous posrHo 3000 mopor?

(M. A. Anmunos)
Orser: Her, ne cmoxer.

Pemenne. Ilycrs npu HekoTopom pasjeneHun cTpasbl (Ha paBHble yacTu) X
JIOPOT' OCTAJIOCH y OJTHOIO HACJIEHUKA, Y — y JPYroro, eme Z J0POr MPOXOJIsAT
MEK/Yy pa3Ade/IEeHHbIMU YaCTAMU. TOFIL& CyMMa KOJIMYECTB A0POI,; BBIXOJIAITNX
W3 FOPOJIOB ITEPBOTO HACAETHUKA, paBHa 2X + Z, n3 ropojioB BToporo — 2Y + 7.
ITo ycmosuto, X =Y, mosromy 2X + 7 =2Y + Z.

Wrak, ripu j11060M pazziesieHul Ha PABHBIE YaCTU CyMMbI KOJUYIECTB JIOPOT,
BBIXOJIAIIUX U3 TOPOJOB IIEPBOIO U TOPOJIOB BTOPOTO HACJIETHUKOB, COBITAIAIOT.
OTcrofia ceyer, 9To U3 KayKI0T0 TOPOa BBIXOIUT OJHO M TO YK€ IHUCIIO JOPOT
(pu 1r060M pazbueHun us3 J0OOr0 TOPoJa A BBIXOIUT CTOJILKO YK€ JIOPOT,
CKOJIbKO 13 ropoa B Broporo naciegnuka, uaade nupu obmene ropojgamu A u B
MezKJLy HacJie JHuKaMu 6ananc HapymuTces ). OBO3HAYMM 9TO TIOCTOSTHHOE YHCIIO

800k

Jopor k, Torja obriee UucIo Jopor pasHo ~5- = 400k. OnHaxo ykasanHoe B

ycaosun uuciio popor 3000 me mesmresa wa 400.

4. a,b,c,n — pasznuuable HaTypaJbHble ynciaa. Cymma a! + b! + ¢! nenurcs
Ha 728", a KakJi0e U3 cjlaraeMblX B 9TOH cymme — He jenntcd. Jokaxkure,
YTO KaKHe TO U3 YUCEN a, b, c oTmyaiorcs MeHee 4eM Ha 15.
Hamomuum, uro a! — 910 npousseiienue Bcex duces or 1 1o a, T.e. al =
1-2-...-a.
(M. A. Awmunos)

Pemtenne. Ilpemnonoxum, He yMaJsist obmrHOCTH, 9TO 0 < b < ¢ . Torma

al+d+c=a(l1+B+0C),

rjie 3a B obo3naveHo mpousBesienue yucest or a + 1 no b, a 32 — npowusse-
nenne ances or a + 1 1o ¢. Ilockosbky, 1o ycjiosuto, a! He menurcst Ha 728",
a al(l1+ B+ C) — nenurcsi, aucyio 1+ B + C' copepKuT Kakue TO MPOCThIe
MHOXKATETb p aucaa 728" = (7-8-13)", 1o ecTb ono menurcs Ha p = 2,7
wi 13. Ecsmm 661 b ormninvasicss ot a 6osiee, dem Ha 15, npousBesieHue B a
TeMm OoJsiee npousBeerHne C' comeprkaio Obl He MEHbIE 15 ocje0BaTe IbHbIX
IeJIBIX ducest. Tora 06a 3TUX MPOU3BEIEHUsT 3aBEIOMO COMIEPYKAJN OBl XOTsI
OBl OJIHO YHCJIO KPATHOE P, TO €CTh MBI OJIyanin Obl, uro B + C' nesmrces Ha p,
a 3uaunt B + C + 1 — ue nenurcsa. IlporuBopedne, 3naqut b u a otyingaorcs
MeHee 4eM Ha 15.



5. TlocnenoBaTesbHOCT HATYPAJIbHBIX YHUCEN (1,d9,...,Q100 3aJaHa CJe-
JYIOMUMU TpaBUIaMMU: a1 = 2, G2 = D, U Gp = Gp—1 + Gnp_9 JJIS BCEX
n=3,4,...,100. CKoJIbKO HATYPAJIHHBIX YUCEJ [IPEJCTABUMBI B BUJIE CYMMBbI
TPEX Pa3/InIHBIX JIEMEHTOB IOCJIEI0BATETBHOCTH ]

(C. A. Jlywunun)
OTser: 157140.

Pertenue. HerpyaHo BUIeTH, 9TO MOCIEI0BATEIHHOCTD BO3PACTAIONMIAS. 3a-
MeTHM, 4TO /I JIOOBIX ¢ > j > k BepHO, 4TO a; > a; + aj, IPHIEM pa-
BEHCTBO BO3MOYKHO TOJIBKO B ciiyuae j = ¢ — 1, k = i — 2. 3Hauur, upun
1> J W T > Y PaBeHCTBO a; + Gj = (g + Gy BO3MOXKHO TOJBKO €CIH i = T U
j =y (ormerum s1o dakr *). eficrBurensHo, ecim x # i (MycTb i > x), TO
a; +a; = ap + ay + a; > az + ay. 3HAUWT, T =1, WY = j.

IIpeaonozkuM, 9TO Jjis HEKOTOporo S BepHO, uTo S = a; + a; + ap =
Qg +ay+az, raei >k >kux>y >z Ecam mo60it n3 IepBLIX TpeX 4I€HOB
paBeH JIF000MY U3 BTOPBIX TPEX, TO CYMMbI OCTABIIUXCS AP IUCE] PABHBI, UTO
HEBO3MOXKHO n3-3a *. CJjieioBaTesibHO, Yuciaa i, §, k, T, Y, 2 PA3IUIHbI, U IyCTh
i — nambouibimas u3 Hux. Ecmn (z,y) # (i — 1,1 — 2), 10 a; = aj—1 + a;—2 >
az + @y + a,, TPOTUBOPEINE (HOCﬂe;LHee HEepPaBeHCTBO BEPHO U3 TOr'O, YTO UJIN
ag+ay < g, mmer=i—lua,+a, <aj_2). OHauuT, c =i —1lny=1i—2.
Ho rorna a, = a; +ag, Toects j =z —1uk =2z — 2.

MbI mosymnan, 9To KaXKJI0e HaTypaJbHOe UUCJIO IIPEICTABISIETCS B BUIE
CYMMBI Pa3/IMYHbBIX a; + aj + ) OJHUM, JABYyMs UJIM HyJIeM CIOCOOaMH, IIPHIEM
KOJIMYIECTBO YUCEJI, IIPEJICTABUMBIX JBYMSI CIIOCODAMH CTOJIBKO K€, CKOJILKO
c11ocobOB BBIOPATH MIECTh PA3INIHbIX ducest suja (i,i— 1,1 — 2,2,z — 1,2 —2)
(KaKJI0My TaKOMy CIOCOOY COOTBETCTBYET YHCIO S = a; + a1 + ay_9 =
a;—1+a;—2+a,). Beero Takux crioco6os 95+94+...4+1 = 95-96/2 = 4560, tak
KaK Jy1st Kaskoro 6 < i < 100, Bepro z—2 € {1,2,...,i—5}. Beero ectb Cjyy =
161700 criocoboB BBIOpATH TPU PA3IUYHBIX JIEMEHTA MOCJIEI0BATEILHOCTH,
u 4560 unces MOXKHO IMOJIyIUTh JAByMst criocobamu. CjieoBaTeibHO, OTBET

161700 — 4560 = 157140.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

A e A
tOMLL 8 KkJacc OMLL

Pertenua

1. Pasnuunble HarypasbHble 4ncia a,b,c,d TakoBbl, uro min(a,b) = 3,
min(b,c) = 1, max(a,c) = 3, max(c,d) = 5. Haiiyiure MuHNMAaIbHOE BO3-
MOXKHOE 3HaueHne cyMMbl a + b+ ¢ + d.

(C. A. Jlywunun)
Orser: 13.

Pemrenne. 113 ycnosust min(a,b) = 3 nonxygaem, uro a > 3 u b > 3. Tax
kak min(b,c) =1, a b > 3, o ¢ = 1. Torna u3 max(a,c) = 3 u max(c,d) =5
umeeM a = 3 u d = 5. Ha b ocrasiock equHCcTBEHHOE yCjaoBue, 9to b > 3.
A Tak Kak UHCTIa pa3IHIHbIe, TO MUHUMAJLHOE 3HatdeHue b 3to 4. To ecTnb
MUHUMAJbHOE 3HaYeHne cyMmbl ¢ + b+ c+d pasuo 3+4+ 145 = 13.

2. B kjacce yuarcs 26 desoBeK, cpejaun KOTOpbIX ecTh Cepéxka, KOTOPBIi
JIPY2KAT € KazKJBIM M3 OCTAJIbHBIX 25 yaeHnKoB (1py2KOa B3anmua). OKa3aaocs,
9TO JjIst JIF0OOro €rocoba BBICTPOUTH BCEX JIETell B KOJIOHHY JPYT 3a JPYTIOM,
B KoTOpoit Cepéka CTOUT MEPBBIM, BEPHO, UTO KaXK/bIHl 3HAET HE MeHee
IIOJIOBUHBIL JIFOJIel iepe; HuM. JloKaxkuTe, 9TO0 €CTh YUE€HUK, OTJUYIHBIA OT
Cepé:xu, KOTOPBII TakzKe JIPYKUT CO BCEMU yUEeHMKaMU KJIacca.

(C. A. Jlywunun)

Perrtenue. 3ameruM, 9TO €CJIM KTO-TO HE JIPYXKUT C XOTsI ObI ABYMsI JIIOAbMHU
(myctb yuenuk A He npyxkutr ¢ ydenukamu B u C), TO B KOJIOHHE, HaIHU-
natormeiics ¢ yaennkos «Cepéxa, B, C, A, ...» He BBINOJHIETCS yCJIOBUE
st A. Cite1oBaTe/IbHO, KAXK I JIPYXKUT XOTsI Obl ¢ 24 yYeHUKAMU KJIACCA.
[TpeamomoxuM, ITO HET yIeHUKA, OTANIHOTO OT Cepérku, KOTOPBIN JIPYKHUT
€O BCEMM yUeHUKaMU Kjacca. Torma kaxkapril, kpome Cepéxu, npyxRut ¢ 24
yaennkamu, a Cepéxa ¢ 25. Ho Torma Becero apyx6 W, 9TO SBJISETCS HE
nesibiM gucjoM. [IporuBopetune. 3HaunT, TaKOl YICHUK HAMIETCS.

3. Jlokaxkute, 4To B KaxkJoM u3 uucen 532, 5332, ..., 53...32 Bce 1mudpsI,

. 10000
KpOMe IOCJIeJHEN, YeTHBIE.

(K. A. Knon)



Pemtenne. [lokaxkem MHIYKIHEH IO 71, 9ITO

(533...33)2 =2844...44088...889.
N—— N N —

n n—1 n—1
Baza mpu n = 1: 53 - 53 = 2809.

Ilepexon. ITycTs MBI toKa3a/n JJIst 1, JOKaxkeM Jjst N+ 1. XoTuM noka3arh

(533...33)2 =2844...44088...889.
—_—— —_——— N——

n+1 n n

3amMeTuM, 4TO

(533...33)2=(10-533...33+3)2=100-(533...33)* +60-533...33+9
N e’ N’ N e’ N

n+1 n n n

Ilonmp3ysich MHAYKIIMOHHBIM IPEJNOJIOXKeHNeM n TeM, uTo 6 - 533...33 =

n
3199...998 (npoBepsieTcsi yMHOXKEHHEM B CTOJIOMK) MBI MOYKEM HPOJIOJIZKUTD
——

n—1
PaBeHCTBO:
=2844...44088...88900+43199...9980+9 =
—_— ~——
n—1 n—1 n—1
=2844...44088...88800 + (100 +3199...9980+9) =
—— Y— ~——
n—1 n—1 n—1
=2844...44088...88800+ 3200...0089 =2844...44088...889,
n—1 n—1 n—1 n n

9TO 1 Tp€6OBaHOCb,HOKa3aTb.

4. Ha cropone AC tpeyrospuuka ABC ormedena touka D). Touka K —
cepenuna orpeska BD. Okazasock, uro ZAKC = 90°. Jokaxkwure, ato 3AC >
AB + BC.

(C. A. Jlywunun, K. A. Beavcwuil)

Pemtenne. Ormerum Touky T Tak, uro K Oymer cepemmnoit orpeska CT.
Torma gerbipéxyronbank C' DT B mapaJjieorpaMm, Tak Kak ero JJuaroHajn
JIeIATCsT TOUKO# mepecedenust nononaM. Tpeyronbauk ACT paBHOGEIPEHHBII,
TaK KakK MejuaHa u3 Touyku A cosmajaer ¢ Bbicoroit. CienoBarensno, BT =
CD u AT = AC. Tlo uepasencrBy tpeyrosubuuka AT + BT > AB. Samenss
AT wa AC u BT nva CD nonyuaem AC+CD > AB. Ananornuno, AC+AD >
BC. CknajpiBasi 9TU JiBa HEPABEHCTBA, MOJIydYaeM Tpedyemoe.



5. TlocnenoBaTesbHOCT HATYPAJIbHBIX YHUCEN (1,d9,...,Q100 3aJaHa CJe-
JYIOMUMU TpaBUIaMMU: a1 = 2, G2 = D, U Gp = Gp—1 + Gnp_9 JJIS BCEX
n=3,4,...,100. CKoJIbKO HATYPAJIHHBIX YUCEJ [IPEJCTABUMBI B BUJIE CYMMBbI
TPEX Pa3/InIHBIX JIEMEHTOB IOCJIEI0BATETBHOCTH ]

(C. A. Jlywunun)
OTser: 157140.

Pertenue. HerpyaHo BUIeTH, 9TO MOCIEI0BATEIHHOCTD BO3PACTAIONMIAS. 3a-
MeTHM, 4TO /I JIOOBIX ¢ > j > k BepHO, 4TO a; > a; + aj, IPHIEM pa-
BEHCTBO BO3MOYKHO TOJIBKO B ciiyuae j = ¢ — 1, k = i — 2. 3Hauur, upun
1> J W T > Y PaBeHCTBO a; + Gj = (g + Gy BO3MOXKHO TOJBKO €CIH i = T U
j =y (ormerum s1o dakr *). eficrBurensHo, ecim x # i (MycTb i > x), TO
a; +a; = ap + ay + a; > az + ay. 3HAUWT, T =1, WY = j.

IIpeaonozkuM, 9TO Jjis HEKOTOporo S BepHO, uTo S = a; + a; + ap =
Qg +ay+az, raei >k >kux>y >z Ecam mo60it n3 IepBLIX TpeX 4I€HOB
paBeH JIF000MY U3 BTOPBIX TPEX, TO CYMMbI OCTABIIUXCS AP IUCE] PABHBI, UTO
HEBO3MOXKHO n3-3a *. CJjieioBaTesibHO, Yuciaa i, §, k, T, Y, 2 PA3IUIHbI, U IyCTh
i — nambouibimas u3 Hux. Ecmn (z,y) # (i — 1,1 — 2), 10 a; = aj—1 + a;—2 >
az + @y + a,, TPOTUBOPEINE (HOCﬂe;LHee HEepPaBeHCTBO BEPHO U3 TOr'O, YTO UJIN
ag+ay < g, mmer=i—lua,+a, <aj_2). OHauuT, c =i —1lny=1i—2.
Ho rorna a, = a; +ag, Toects j =z —1uk =2z — 2.

MbI mosymnan, 9To KaXKJI0e HaTypaJbHOe UUCJIO IIPEICTABISIETCS B BUIE
CYMMBI Pa3/IMYHbBIX a; + aj + ) OJHUM, JABYyMs UJIM HyJIeM CIOCOOaMH, IIPHIEM
KOJIMYIECTBO YUCEJI, IIPEJICTABUMBIX JBYMSI CIIOCODAMH CTOJIBKO K€, CKOJILKO
c11ocobOB BBIOPATH MIECTh PA3INIHbIX ducest suja (i,i— 1,1 — 2,2,z — 1,2 —2)
(KaKJI0My TaKOMy CIOCOOY COOTBETCTBYET YHCIO S = a; + a1 + ay_9 =
a;—1+a;—2+a,). Beero Takux crioco6os 95+94+...4+1 = 95-96/2 = 4560, tak
KaK Jy1st Kaskoro 6 < i < 100, Bepro z—2 € {1,2,...,i—5}. Beero ectb Cjyy =
161700 criocoboB BBIOpATH TPU PA3IUYHBIX JIEMEHTA MOCJIEI0BATEILHOCTH,
u 4560 unces MOXKHO IMOJIyIUTh JAByMst criocobamu. CjieoBaTeibHO, OTBET

161700 — 4560 = 157140.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

A e A
tOMLL 9 kJacc OMLL

Pertenua

1. CymecrBytor jin Takue 2025 1M0cCs€/10BaATEBHBIX YHCEN, CyMMa KOTOPBIX
sIBJIsIeTCsl KyOOM HaTypaJbHOIro 4Ynciia?

(U.M. Mumenrvmanr)
Ortget: /la.

Pemenue. Hamnpumep, sto uncia or 20252 — 1012 o0 20252 + 1012, cymma
KOTOPBIX pasHa 20253

2. Ha xaxmoit uz 2025 GesibIX KapTOUeK HAIMCAHO HATYPAaJbHOE YUCJIO, TaK
9TO BCE UMCJIa PA3IUIHBL. AHJApPE CMOTPUT Ha 9TU KAPTOUYKHU, U €CJIU BUJIUT,
4TO YUCJIO Ha OJHON KapTOYKe BJIBOE MEHbINE, YeM Ha JIPDYyroil, TO KpacuT
KapTOYKy C MEHBIINM YHCJIOM B KPACHBIH I[BET, & KAPTOUKYy C OOJIBIIUM
qHUCJIOM — B cuHU. Ecim Kakas-To KapTOUYKa IOKpallleHa W B KPaCHBIA, U
B CHHHUII IIBET, TO OHA CTAHOBUTCS (pUOJIeTOBOI. B HEKOTOpPBIiT MOMEHT y
Ansipest He 0CTAJIOCh KAPTOYEK, KOTOPbIE OH MOT' ObI IIOKPACHTD 110 YKA3AHHBIM
IIpaBUJIaM. OK&3&.HOCB, 9TO CyMMa 4YHUCEJI Ha CHMHUX KapTO4YKaX B IIATH pa3
0oJIbIIIe CyMMBI YHCeJI Ha KpacHbIX. /loKaxknuTe, 9TO KaKhue-TO IBa YUC/Ia Ha
KapTOvKaX OTJINYAIOTCSd POBHO B 8 pas.

(A.A. Convirun)

Permtenne. Pazobbem Bce 4ynciia Ha MaKCUMAaJIbHbBIE 110 BKJIIOYEHUIO IPYIIIIbI
Bua {z,2r,2%2,...,2"x} (T0 ecTh wncna T, 2w, ..., 2" TPHCYTCTBYIOT HAa
Kaproukax, a umuciaa /2 u 2"z — mer). IIpeamososKuM, 4To B KaskI0i
rpyliiie He OoJiee TpexX 4mcesl. 3aMETHM, UTO €CJU B IPYyIe XOoTs Obl JBa
qHcIIa, TO caMoe DOJIBINoE YNCJIO B T'PYIIIe OyIeT IMOKpaIleHo B CHHUI, caMoe
MaJIeHbKOe — B KPACHBIH, OcTajbHBIe — B (DUOJIETOBBIN. TaK Kak B KaK 101
rpymme He 6ojiee TPEX YHCENI, TO B KayKIOW TI'pyIle cuHee YIUC/I0 OOJIbIIe
KpacHoro He Oojiee, 1eM B 4 pasza. To ecTb cymMMa YKMCes Ha CHHUX KapTOUeK
GoJIbIlle CYMMBI Ha KPACHBIX KapTodek He Oojiee, ueM B 4 pasa. [IporuBopeune.
3HaUUT, B KAKOI-TO I'PYIIIe XOTsi OBl YeTbIpe YHCJIa M, 3HAUUT, KAKHEe-TO JBa
W3 HUX OTJIUYAIOTCS B 8 pas.



3. Brmcannblit B OKpy>KHOCTH 9eTHIpEXYTOMbHUK ABCD mMeeT CTOPOHBI
AB =32, BC =5, CD =45, DA = 60. Haitjure yron mex iy npsimbivu A B
u CD.

(B.A. AHcunckui)

OtBer: 90°.

Pemntenwne. [Ipommum npsvbie AB u C'D no nepecedenns B Touke M, V3 momo-
oust rpeyrosibankos M BC u M D A naxomum, uto BM =4 u CM = 3. Yrou,
YKa3aHHBIN B OTBETE, CJIEJyeT U3 TeopeMbl, obpaTHoit Teopeme Iludaropa.

4. a,b,c,d — HaTypaJIbHBIE UUCA TAKHUE, ITO

a2+b2+c2+d2:@+a76d+a7bd+a7bc’
a b c d

Hokazxkure, aro aucyio a + b+ ¢ + d cocrashoe.
(K. A. Beavcrui)

Permnenne. JlomMHOXKUM paBeHCTBO W3 yCJOBHS Ha abcd m TmepeHeceM Bce
cjaraeMble B JIEBYIO 9aCTh.

a*bed + bPacd + c*abd + d*abe — (bed)? — (acd)? — (abd)? — (abe)? = 0.

Ykazannas JjieBast 9actb pasaa (ab — cd)(ac — bd)(ad — bc), To ecThb, MBI
HOJIy9aeM, UTO MIPOM3BEJIEHNe KAKUX TO JBYX U3 YeThIPEX HATYDPAJbHBIX THCEIT
B YCJIOBUY PABHO TIPOM3BEECHUIO JIBYX OCTABINUXCS THUCEL.

[Tycrsb, nanpumep, ab = cd (ocrajibhble ciaydan aHajgorudubl). Toraa
a—}—b—{—c—i—d:a—i—b—l—c—l—%b w. Od4eBuIHO, 9TO 3TO YHUCJIO,
Oy Lydu 1eIbIM, COCTaBHOE: (3Ty JpOOh MOXKHO COKPATHTh JI0 eJIOr0 YHCIIA,
[IOC/IEZIOBATEIHHO COKpAIlasi MPOCTble MHOKHUTEIN ¢ U KaKHe-TO IPOCThIe
MHOXKUTEN duces a + ¢ u b + c¢. Ilockonbky oba aTux uncia 6osbline ¢, TO 1
[OCJIe BCEX COKPAINEHUI OHU OCTAHYTCsI MHOKUTE/ISIMU, OOIBINUME 1, TI09TOMY
ux 1pousBejienne (pasuoe a + b+ ¢ + d) — cocraBHOe YHCIIO.

5. Ha mrockoctu ormedeno 1000 rouek. OTMedeHHBIE TOYKN, HAXOIAIINEC
Ha paccrosuun He 6ojee 1 cM, coemumaeHbl pebpoM. OKa3aI0Ch, 9TO KazKIyIO
OTMEYEHHYIO TOYKY MOKHO MOKpacuTh B oauH u3 10 1mBeToB Tak, 4TOOBI
JIIOObIE TOYKH, COeINHEHHBIE PeOPOM, OBLIN pa3HbIX IIBETOB. JloKaxKuTe, 9TO
mposejieHo He Oostee 22500 pedep.

(A. H. Konwumn)



Perttenne. [lpeamonoxum, 9To cTeneHb HEKOTOPOi BepmuHbl A XoTst 661 46.
Torna Bce coceau A MOKpallleHbI B IIBETa, OTJIMYHBIE OT I(BeTa A, TO ecTh B
onmH n3 9 ocraBmmxcs 1BeToB. [lo mpuanumy lnpuxie Kakoi-To IIBET cpenn
cocejieit A BCcTpedaeTcst XOTsi Obl 4—56 paz, To ectb x0Td 6bI 6 pa3. IlycTs 310
Kpacubiit 1BeT. Torma omsaTh Ke o npunnuny Jlupuxie cpenn 6 KpacHBIX
cocenieit A HaityTest qBe Bepmunbl B u C takue, uro / BAC < % = 60°. Ho
torga B Tpeyrojibanke ABC croponst AB u AC He 6osbine 1, Tak kak B u C
coeinHenbl pebpoM ¢ A, u cropora BC' ne nanbosbimast, Tak kKak /BAC < 60°.
Cnenmosaresipro, BC' < 1. To ectb Mexk 1y omHomnBeTHbBIMU BepinmuHamu B u C
€CcTh pebpo, MPOTUBOPEYHE.

MebI mOJTy9u/IH, 9TO CTEleHb KarXK0il BepimuHbl He mpeBocxoauT 45. Torma

CYMMAapHO IPOBEJIEHO He boJiee % = 22500, uTo U TPEOOBAJIOCH JIOKA3ATD.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

Bropoii or6opouHsbIii TYp

/A‘& 4 okTaA6psa 2025 roma Z&
HOMLL 10 kJacc HMLL

Pertenusa

1. Boru Tnasok u FOi-Ilu urpator B cjienyionyo urpy. 3a OIuH X0/ MOYKHO
npoJsinTh Ha 3emito He Meree 100, Ho crporo menee 200 JUTPOB 0K (KO-
JIMYECTBO TPOJIUTHIX JIUTPOB HE 0OS3aTeNIbHO 11eJ10€). XOJAT OHU [0 OYepe]IH,
nauuuaeT Tiajgok. BoiurpeiBaeT ToT 60T, MOC/IE YHEr0 X018 OHU BIBOEM IIPO-
JIBIOT Ha 3€MJTIO 11eJI0€ KOJIMYIECTBO TOHH (T.€. ThICSY JINTPOB) M0k, Vmeer
JIn KTO-HUOY/Ib U3 HUX CTPATEruio, MO3BOJILAIONIYIO TaPAHTHPOBAHHO BHIUTPATD

y correpHuKa’
(A.A. Convinun)

OtrBer: He nmeer.

Pemtenne. Ilokaxkem, 9T0 KaxKJiblii U3 OOTOB MOXKET HE IAThb COINEPHUKY
BBINTPATDH CAEIYIOMNM XOI0M. B caMoMm jiejie, pacCMOTPUM YHUCJIO ' — OCTaTOK
CYMMAPHOI'O KOJIMYECTBa MPOJUTOrO J0XK/s (B JinTpax) mo moaysao 1000.
(3amernm, uro r He obsi3aTesbHO Teoe.) Ecau r > 700 (mycrs Torga r =
700 + €), To mposbém 200 — % JIOXKJIsA, M TOTJIa CJEYIONIIM XOJIOM BBIUTPATH
HeBO3MOXKHO. A ecjiu r < 700, To MoykHO niposinTh 100 JIUTPOB JIOXK 15T, ¥ CHOBA
CJIEJIYIOIIUM XOJIOM BBIUI'DATH HEBO3MOXKHO. Takum 00pa3oM, HUKTO HE UMeeT
BBIUTPBIINITHON CTpATErun.

2. Jlokaxkute, 4To B KaxkJoM n3 umncena 532, 5332, ..., 53...32 Bce mudpsI,

) 10000
KpoMme HOCJIe,Z[Hef/'I, YeTHDbIC.

(K.A.Knon)

Pemnenne. Jlokaxxkem MHIyKIAEH O 1, UTO

(533...33)2 =2844...44088...889.
—— —— ——

n n—1 n—1

Baza mpu n = 1: 53 - 53 = 2809.
Ilepexon. IlycTs MbI toKa3a/u Jj1st 1, goKakeM 17t N+ 1. XoTum noka3arh

(533...33)2 =2844...44088...889.
——— ——— ——

n+1 n n



3aMeTuM, 9TO
(533...33)2 = (10-53i’>...33+3)2 = 1()0-(533...33)2+60-533...33+9

[Tosb3ysich MHIYKIIMOHHBIM IIPENOJIoXKeHneM n TeM, 910 6 - 533...33 =

n
3199...998 (upoBepsieTcst yMHOXKEHIEM B CTOJIONK) MBI MOYKEM HPOJOJIKUTD
——

paBegggBo:
=2844...44088...88900+3199...9980+ 9 =
n—1 n—1 n—1
—2844...44088...88800 + (100 +3199...9980 + 9) =
n—1 n—1 n—1
=2844...44088...88800+3200...0089 =2844...44088...889,
n—1 n—1 n—1 n n

9T0 U TPebOBaJIOCh JOKA3aTh.

3. Oxpyx)HOCTb ¢ 1eHTpoM O IpPOXOo- B -
aur depe3 Bepiuabl C, D Kpagpara . N
ABCD, a cropoust AD u AB nepece-
KaeT B Takux Toukax F u F coorser- , \
crBeHHo, uyro ZEOF = 60°. Haiiaure
pamuyc okpykHocTH, eciau AB = 3.

(K.A. Knon)
Otrser: V7 — 2V/3.

Pemtenne. EDC — BrucaHHBINH Tpsi-
MOYTOJIBHBI TpeyroJbHuK, oTKy1a EC
— nuameTp OkpyxkHocTu. Eciu BBecTn
cucreMy KoopamHar Tak, 9tobsl A = (0,0) u B = (3,0), To nenrp Kpy-
ra jexut Ha npsmoii x = 1.5. Ilycrs on nmeer koopauuarer (1.5,3 — y),
rorma E = (0,3 — 2y). Kpome rtoro, nycrs F' = (z,0). Torma mas pas-
HOCTOpOHHEro Tpeyrosibiuka EOF wumeeM JBa ypaBHEHHsI HA CTOPOHBI:
22+ (3 -2y)? = 1.52 + 9% = (z — 1.5)2 + (3 — y)%. Pemms a1y cucremy,
HAXoMUM T = /3, y = 2 — 1/3/2, OTKyjia 1 1I0JIy4aeTcs 3HAYCHHIE OTBETa 11
pajmyca.

4. Yucna a, b, ¢ Bemecrsenns! 1 a + b+ ¢ = 0. JJokaxure, uro a +b3+¢3 > 0
TOIZIa U TOJIBKO TOrna, Korna a’ + b° + ¢ > 0.
(British MO, 2004)



Pemtenne. Iloacrasus ¢ = —a — b, ybemmmcs, 910
>+ 03+ =a®+02— (a+b) = —3ab(a +b),
1 aHAJIOTUYHO,

a® 4+ b° + & = —(5a*b + 10a3b* + 10023 + 5ab*) =

3 2
Eciu u cymma kyGoB, 1 cyMMa IIATBIX CTEIEHEN MMOJOXKUTEJBHbI, TO YNUCJIa
a u b 0b6a He MOryT OBITH paBHBI (), TOSTOMY BBIDAXKEHME B IIEPBOIl CKOOKE

MTOJIOKHUTE/IHHO, 9TO U JIOKA3bIBaeT Tpedyemoe.

2 2 p2
5 ((a—i—b) +a®+b )(a3+b3—|—03).

5. Ha mmockoctu ormeueno 1000 Touek. OTMeueHHBIE TOUKN, HAXOISAIIIECST
Ha paccrossHun He 60jiee 1 cM, coemuaennbl pebpoM. OKa3a10Ch, 9TO KarKIyIO
OTMEYEHHYIO TOYKY MOKHO MOKpPacuTh B ofauH u3 10 mBeToB Tak, 4TOOBI
JIFOOBbIE TOUKU, COeIMHEHHBIE PEOPOM, OBLIM Pa3HBIX IIBETOB. JloKaxKuTe, UTO
poseiero me 6osee 22500 pébep.

(A. H. Konwumn)

Pemnenne. Ilpemmnonoxum, 9To crenieHb HEKOTOpPO# BepiuHbl A X0oTst ObI 46.
Torma Bce coceu A MOKpaIleHbl B IIBETA, OTJUYHBIE OT 1BeTa A, TO eCTh B
onuH u3 9 ocraBmiuxcst nperos. 1lo mpuamuny Iupuxie Kakoi-To mpeT cpean
cocefieit A BeTpedaeTcst XOTsT ObI 4—56 pas, To ecThb x0T 661 6 pas. [lycTh 5TO
KpacHbIii 11BeT. Torya omsith Ke 10 npuHnuiy upuxie cpean 6 KpacHbIX
coceneit A HaitmyTcs ase Bepmunbl B u C takue, uro L BAC < % = 60°. Ho
torga B Tpeyrojibiuke ABC cropoubt AB u AC ue 6osbine 1, Tak kak B u C
coeuHEHbI pebpoM ¢ A, u ctopora BC He Haubosibast, Tak Kak ZBAC < 60°.
Cnenosarenbuo, BC' < 1. To ectb Mex ity oaHOIBeTHBIME BepiuHamMu B u C
€CThb pebpo, MPOTUBOPETNE.

MpI mostygmin, 9TO CTENeHb KaxKJi0# BepiuHbl He mpeBocxoauT 45. Torma

CyMMapHO MIpOBeIeHO He OoJiee % = 22500, uyTro 1 TpeboBaIOCh TOKA3aTh.



OuMmnuaga
IOHnomeckoilt MareMaTN4eCcKON IIKOJIBI

A e A
tOMLU 11 kaacc OMLL

Pertenusa

1. Jlokazkure, 94TO CyIIECTBYET HATYPAJBHOE YHUCJIO0, KDATHOE THICSYE, B JIBO-
MYHOI 3aII1CH KOTOPOIO POBHO THICSYA HYyJIEH U ThICSYa e/INHNIL.
(Doavkaop)

Pemtenmne 1. Pacemorpum gucia 125 = 11111015 u 375 = 101110111,. B
mepBoM 6 euHUIl 1 1 HyJIb, BO BTOPOM — 7 €IuHUIl U 2 Hyjsd. Kcim BeimucaTh
JABOUYHYIO CTPOKY, B KOTOPO#l oquH pa3 3ammcaTh 125 um 3aTem 142 paza
3ammcaTh 375, TO MOJYYUM YHUCI0, B KoTopoM 6 + 142 - 7 = 1000 enunaum n
14 142 - 2 = 285 nyseii. Jobasus B KoHer 3Toit cTrpoku ere 1000 — 285 = 715
HyJIel, TIOJIyIUM JBOMIHYIO 3aIlIUCh TPEOYEMOro YuC/Ia: OHO JeauTcs Ha 125 1o
IIOCTPOEHUIO U JIEUTCA Ha 8, TaK KaK €ro JBOUTHAS 3aliCh 3aKaHINBAETCS
Ha MHOI'O HYJICH.

Pemenne 2. 3amerum, yro 4400010 = 10101011111000005 cocrouT us 8
enuHUI U 8 Hysei. [loBTopuB 3Ty JBOMYHYIO CTPOKY 125 pas, MoayunM Iucjo
u3 1000 equanm u 1000 mymeit, oueBuaO, KpaTtHoe 1000.

2. Ilycrs f(x) = 22 — 32 + 4. CKOJIBKO Pa3/IMIHBIX BEIIECTBEHHBIX KOPHei
nmeer ypasuenne f(f(...f(x)...)) = z, rue dyuxms npumenena 100 pas?
(Doavkaop)

OrBer: EjuHCTBEHHBIN KOpEHb * = 2.

Pemenne. EjuncTBeHHOCTH KOPHSI CilejlyeT U3 HepaBeHCTBa f(x) > x, BbI-
MTOJTHEHHOTO It BeeX = € R.

3. Ky6 ABCDA1B1C1 D pacuojioxKeH B BepXHEM IIOJIyIIPOCTPAHCTBE, €Iro
BepimHa A HaxoauTcs B Hadaje KoopauHar. Paccrosnust or Bepumna B, D u
Ay mo mnockoctr z = 0 pasBubl 1, 2 u 5. HeMmy paBHO paccTOsiHUE OT BEPITHHDI
C1 10 91001 1I0cKOCTH?

(O6o3nauenust Bepun cramjgaprasie: ABC'D u Ay B1C1 Dy — xBajgparbt
¢ BepIIMHAMHU UMEHHO B TaKOM Iopsiiake, A coeannena pebpom ¢ A1, B — ¢
Bl,C—cCl,D—ch.)

(K.A. Knon)



OrBer: 8.

Peimtenne. llckoMoe paccTosiHEe — 3TO allInKaTa BEKTOPa A—Cl> . Ho A—Cl> =
ﬁ + B? + C’—C'1> =AB+ E + A—Al> Ho ammkaTsr TpEX MOCTIEIHIX BEKTOPOB
paBHBI 1, 2 1 5 COOTBETCTBEHHO, 8 Y CYMMBI 3TUX BEKTOPOB, COOTBETCTBEHHO,
alInKaTa paBHa 8.

4. B crpane 1000 ropomos. Mexkay HEKOTOPBLIMH IapaMy TOPOJIOB JIE€UCTBY-
0T aBUAJMHUN (JIJIsl KaXKJI01i 1Iapbl TOPOJIOB He GoJiee OJIHOM), BCErO MEXK Ly
ropomamu mpoJsiozkero 200000 apuasmumit. B ogHOM 13 TOpomoB HAXOIATCS
HEBUAMMBIN BOP, KOTOPOI'O UINET BO3LYIIHAS IIOJIMIUsI. 38 OIUH XOJ, BOP IIe-
peMerraeTcsa 3 ropojia B APyroil, NCIOIb3Ys OAHY aBuajuHuio. [loguims 3a
CBOI XOJT JIOJIPKHA 3aKPBITh OJHY aBUAJMHUIO U B3aMeH OTKPBITh JAPYTI'YIO aBHa-
JIMHUIO (BO3MOXKHO, 3aKPBITYIO PaHee, BO3MOXKHO, paHee He CyIeCTBOBABIIYIO).
Xoggar mo ouepenu, HauYMHAs ¢ Bopa. Fcim BOp He MoxKeT c¢ienarb Xoj (To
€CTh OKAKeTCsl B TOPOJIe, U3 KOTOPOTO HEBO3MOYKHO HUKY/IA BBLIETETH), TO
OH CTAHOBHUTCSI BUJIMMBIM, W BO3IYIIHAs IOJMIUS ero jJoBuT. Jlokaxkure, 910
BOS,ILyLHHaSI IIOJIMII A CMOZKET noMaThb BOpa.

(A.A. Convirun)

Pemmenune. Paznenum Bce ropojsa Ha sBe pecrybsuku. [IycTh nznagaabHo
B pecriybsimke A cocpegorouensl Bce 1000 roposos, a pecrnybsmka B mycra.
JleiicTBUST TOJTMIMY TAKOBBI: BO3BMEM KaKOM-HUOY b TOPOJL X U3 peciyosmku A,
38 HECKOJIBKO XOJIOB 3aKPOEM BCE aBUAJIMHUU, COEJIMHSIONINE X C OCTAJIbHBIMU
ropojiaMu (IOCTPOMB TIPH 3TOM HOBBIE aBUAJIMHUY JTUOO0 BHYTpU A, jiubo BHYTpH
B), nepeseném X B peciy6inky B, mocie gero ero MoxKHO Oy/IeT COeIUHATD C
Japyrumu ropojamu pecryosimku B. Bop He MoxkeT HaxoauTbest B peciyOsinke
B — msnagasbHO ero TaM HeT (B IIyCTOH-TO peciyOiinKe!), U MOSBUTHCS OH
HUKAaK He MOXKeT. Ecjim MbI TakuM 00pa30M IepeHecéM Bce ropojia B B, To Bop
[IPOUTPAET.

EuHcTBEeHHBIH BOIIPOC — CMOXKEM JI MbI CTPOUTH ABUAJTUHUY, OTCOEUHSIS
ropoj. IlpearookuM MpoTHUBHOE: ITyCTh B HEKOTOPBIII MOMEHT B A ocraJicst
a+ 1 ropos, 8 B — 999 — a roponos. Eciin Bcero apuamnuii e 6oJiee @ +
(999—a)(998—a) .

5, TO Mbl MOJKEM OTCOEJMHATHL OYepeHoil ropom or A (y Hac ecTb

3a1ac HEOTKPBITHIX aBuayinauii). Takum o6pasoM, aaropuTM He cpaboTaer,
a(a—1) (999—a)(998—a)
7 T 2

TOJIBKO €CJIn < 200000. YMHOXKUB 3TO HEPABEHCTBO
Ha 2 U pacKpbIB CKOOKHM, mosydanM a® — a 4+ a®> — 1997a + 997002 < 400000,
2a? — 1998a + 997002 < 400000, a? — 999a + 298501 < 0. Ho muckpumunant
JIEBOW YACTU MEHBITIE HYJI, T.€. JIEBAsT IaCTh HE MOXKET OBITh OTPUIATETHLHOMN.

5. Han orpesok AB. Touku X u Y BwiOupatorcst Ha orpeske AB Tak, 4To



X nexxut mexny A m Y. Okazasnocs, utro AX? + BY? = XY?. Jlokaxn-
Te, 9TO CYHMIECTBYeT TOUKa, U3 KOTOPOI Bce TakKue OTpe3Ku X Y BUIHBI MO

(bUKCHPOBAHHBIM YTJIOM.
(K.A. Beavckuil)

Peirenne.

Paencrso u3 ycjoBusi o3HadYaer,
qar0 X ZY TpsSMOYTOJBHBIH C IPAMBIM

yrjioM B Z. Torja jierko cauTaercst, ITo
yron AZB dukcupoBan n paser 135°.
JItobast TOUKa Ha ITOI JIyTre TOMUTCS, TI0-
TOMY 4TO IO HEHl BOCCTAHABJINBAIOTCS
X n Y — [gocTaTodHO HMPOBECTU cepe-
JIMHHbBIE TIEPIeHIUKYIApEl K AZ u BZ.
Nckomast B 3aj1a1e TOUKA — HEHTP STOIH
JYTH, IIOTOMY YTO B HEll cepeuHHbIE
MIEPIIEHIUKYJISIPbI TIEPECEKAIOTCsT 10 (DUKCUPOBAHHBIM yTryioM 45°.



