Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

Tpernii Typ 01.12.2023. Bpicoias jura.

1. JlokazKnTe, 9TO CyMIECTBYeT OECKOHETHO MHOT'O HATYPAIbHBIX THCEsI 1 TAKUX, UTO YHCj0 n° — 2 mpej-
CTaBJISIETCS B BUJIE CYMMBI JIByX KBaJIPATOB IEJIbIX UHUCEJI.

2. Ilyctb p1,po,...,Ppr — pPa3MUHBIE TPOCTHIE YnCaa, a f(x) — MHOTOUWIEeH crermeHu n > 1 ¢ IeJbIMu
koaddurmenramu. [Jokaxkure, uro 3Havenue f(x) B omHolt u3 Touek 1,2,3,..., D menurcs HA MPOCTOE
9HUCII0, OTMYHOE OT Py, Pa, - - -, Pi, €Ctn D = nF(2n + 1)pipy . . . pp.

3. Han ocrpoyronbusiii Tpeyroasuuk ABC. OKpyKHOCTD w,, BIMCAHHAA B yroia A u jexamas BHyTpu
TPEyTrOJIbHUKA, KACAETCsI OKPYKHOCTHU ¢ jauamerpoM BC' BrernraHuM 00pazom. OKPyKHOCTH Wy U W, OIpe-
nensaiores anagorndio. OKpyKHOCTD Y KacaeTcst OKPYKHOCTEH w,, Wy U W, BHEITHUM 00pa30M B TOYKaX
A’', B' u C' coorBercTBenno. JlokaxkuTe, 9TO JJIMHBI KACATEIbHBIX U3 TOYKH A’ K OKPY’KHOCTIM Wy U W,
PABHBI.

4. Toukn H u O — cOOTBETCTBEHHO OPTOIEHTD U IMEHTP OMUCAHHOW OKPYKHOCTU OCTPOYTOJILHOTO Tpe-
yroieauka ABC. Ha upsimbix AB u BC' BbiGpanbl Touku P u () cooTBeTcTBeHHO Tak, uto BP = CP
u BQ = AQ. Orpezku P(Q) u AC nepecekatorcs B Touke R. Jlokaxkure, 910 OUCCEKTpUCA YTJIA MEXKLY
npsmbiMmua OH u BR obpasyet yrou 45° ¢ 6uccekrpucoii yriua ABC.

5. UsHauaibHO B KOp3UHE Jiexkar Bee 2™ — 1 HemycThIX MojMHOXKecTB MHOXKecTBa {1,2, ..., n}. MHuoxkeen
KeBun nuraerca muoxkecrBamu. Kaxkjaoe yTpo oH Hayra/i BRIOUpaeT U3 KOP3WHBI €IIE HEeChEJICHHOEe MHO-
JKECTBO U €CT €r0 U BCE €ro eIé Hecbe/eHHble MOoJAMHOXKecTBa. Haiiaure cpejinee KOJIMYeCTBO JIHEM, Ha
KOoTOpoe KeBuHy XBaTUT KOP3WHHI.

6. [Haps ycrpaumBaeT cBoeMy HpPHUIBOPHOMY Myjpeily ucibitanue. OH BbIOpaJ Harypajabnoe n > 1, Ha-
prcoBaJ KJIeTdaTyio MOJ0CKY 1 X n, paccTaBMI B €€ KJIETKH 9ucjia 1,2,...,n B KAKOM-TO IOPAJIKE, a B
OJIHYy M3 KJIETOK mocTaBui duimky. /lanmee Ha KaxKJ0M X0y Iapb COOOIAeT MYJIPEILy, CTOUT Jiin (DUIIKa C
Kparo. Ecm cront, OH IpocTo cABUTaeT eé B COCETHIO KJIETKY, U X0/ 3aKaHdWBaeTcs. Kcau Het, My/pert
TOBOPUT IIapIo, B KAKYIO M3 JIBYX COCEIHMUX KJETOK CABUHYTH (DUIIKY — B Ty, B KOTOPOil cTOUT GOJIbIIEe
qrcsi0 (U3 JABYX 9HCeNI, CTOAIMX B 9TUX KJIETKAX), WK B Ty, B KOTOPOH MEHbIIIee; [aphb 9TO JIEJIaeT, U XOJI
zakaHunBaeTcs. Lleb Myzperia — 1mocjie KOHEYHON cepuy TaKUX XOJOB OIpeAeuThb uucao n. Moxer jun
OH 3TO CJIeJIaTh?

7. llycts k un > k+3 — narypasbuble yncia. /Jano cemeiicTBo U3 n paBHBIX KBaIPATOB C MaPaJLIeIbHbI-
MU CTOpPOHAMU Ha 1IocKocTu. Cpesin KaxKIbIX k + 3 KBaJpPaToOB 9TOTO CeMelcTBa HAMIyTCs 4 TOMapHO He
nepecekaronmxcd. /Jlokaxkure, 9To 3T KBaIpaThl MOYKHO PACKPACUTD B k IIBETOB TaK, YTOOBI OJIHOIBETHBIE
KBaJIpaThl He nepecekasnch. (Cuanraercs, 9To KBAJAPAT COJAEPIKHUT CBOK I'DAHMUILY. )

8. BemectBennoe wuciao M yjIoBIeTBOpSET CjeayioNieMy ycjaoBuio. Jljisg Jioboil moc/ieoBaTe IbHOCTH

BEIECTBEHHBIX YUCEN a1, ds9,d3,... TAKOH, 9T0 ag = 1, a1 = 3 mag+ a1 + ... + a1 = 34, — Gpi1
An+1 o

JIsg J1I000TO HATYPAJIBHOTO 7, BBIIIOJHEHO HEPABEHCTBO > M upm BCcex HATypaJibHbIX n. Haitnnre
an

HauboJIbIlee BOBMOXKHOE 3HadeHue M.

9. BHyTpu uim Ha rpaHMIe BBIIYKJIONO MHOTOIPDAHHMKA OTMETUJIM HECKOJIbKO TOYEK; BCE €0 BEPIIHHbI
OTMedYeHbl. 3aTeM MHOIOTDAHHUK pasOuiid Ha TEeTPas/Iphbl ¢ BepIIMHAMU B OTMEYEHHBIX TOYKAxX (BCe TOY-
KU MCIoJIb30Banbl ). HazoBém mempasdpamu terpasapsl pasouenus. st m060ro reTpasjipa HA30BEM €ro
eparamu pasmeprocmu 3, 2, 1, 0, —1 cam Terpasjp, ero rpanu, ero pébpa, ero BEepIIUHbI U IIyCTOE MHO-
»KeCTBO, COOTBETCTBEHHO. VI3BECTHO, UTO IepecevdeHne JBYX TeTPa’IpoB — 3TO UX 00Ias IpaHb KaKOi-TO
pasmepHocTu. Kazk1oif rpaHu KazKioi pasMEepHOCTH IIPHCBOEHO 110 9ncsy (KazKI0My OOBEKTY HPUCBOCHO
JIAIIB OJTHO YHCJIO, JlazKe eCJIM OH MPUHAJJIEKUT HECKOJIBKUM TeTpasipam). OKasaaoch, 9To s JT060ro
TeTpasIpa U JIo0oi ero rpanum F' cymMma dmces BO BCEX €ro IpaHsx, cojiepxKamux [ HeoTpuIaTeabHa.
JlokaxkuTe, 9TO CyMMa BCeX YHCEsT TaKzKe HeOTpHUIaTe/bHa.

10. Haiioqure Bce Takue ¢ € R, s koropeix cymiectByer ¢dpyukmus f : R — R, ymgoBiaeTrBopsitomast
YCJIOBUIO

(f(x)+D(f(y) +1) = f(z +y) + flzy +¢)

Jis Beex x,y € R.



Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

Tperuii Typ 01.12.2023. IlepBas sura.

1. JlokazKnTe, 9TO CyMIECTBYeT OECKOHETHO MHOT'O HATYPAIBHBIX THCEsI 1 TAKUX, UTO Y0 n° — 2 mpej-
CTaBJISIETCS B BUJIE CYMMBI JIByX KBaJIPATOB IEJIbIX UHUCEJI.

2. Henyneoit Mmuorounen P(x) ¢ geiicrBurenbibivu Kodddurpentamu crenenu n > 0 Ha30BEM ycmoti-
wuevim, ecan P(x) mMeeT pOBHO N JEHCTBUTE/NBHBIX KOpHeEH ¢ yuérom KparHocTu. Haiijmure Bce mapbl
[EeJIBIX HEOTPUIATEJBHBIX Y9UCesT 1, k, I KOTOPBIX CYIIEeCTBYIOT MHOrOWIeHbl P(z) n Q(x) creneneii n u
k cOOTBETCTBEHHO TaKWe, 4TO IIPU JIIOOBIX JIEHCTBUTE/BHBIX @, b, He PABHBIX OJHOBPeMeHHO (), MHOTOUJIeH
aP(x) + bQ(x) — ycrolIuBbIii.

3. Jlaun octpoyrosbabiii Tpeyroibauk ABC. OKpyKHOCTb W,, BIUCAHHAs B yroa A u jexarias BHyTpH
TPEyTOJIbHUKA, KAcaeTcst OKPYKHOCTH ¢ juamerpoM BC' BuemnuM obpazoM. OKpPYKHOCTH Wy U W, OIPe-
Jiesigiores anaaorndno. OKpy»KHOCTD 7y KacaeTcsl OKPYXKHOCTEN W,, Wp U W, BHEITHUM 00pPa30M B TOYKAX
A’ B" u C' coorBercrBenHo. JlokaxKure, 9TO JTMHBI KACATEIbHBIX U3 TOUYKU A’ K OKPYKHOCTAM Wy U W,
pPaBHBI.

4. Toukn H u O — COOTBETCTBEHHO OPTOIEHTD U IEHTP OIMUCAHHOW OKPY?KHOCTH OCTPOYTOJIBHOTO Tpe-
yronbanka ABC. Ha mpaveix AB u BC' BeiOpanbr Touku P u () coorBeTcTBeHHO Tak, ut0 BP = C'P
n BQ = AQ. Orpeskn PQ) u AC mepecekaiorcss B Touke R. Jlokaxkure, 910 OHCCEKTPUCA YTJIa MEXKTY
upsambiMu OH u BR obpasyet yrout 45° ¢ buccekrpucoit yrira ABC.

5. lzHauaibHO B KOP3UHE Jieskar Bee 2™ — 1 HemycThIX MojMHOXKeCTB MHOKecTBa {1,2, ... n}. Muoxkee
Kepun nuraerca muoxkecrBamu. Kaxkaoe yTpo oH Hayra/l BRIOUpaeT U3 KOP3WHBI €IE HEeChEJIeHHOe MHO-
JKECTBO U €CT €ro M BCE €ro e¢ HecheJeHHbIe TOJMHOXKecTBa. Haiijinre cpejgHee KOJIMYeCTBO JIHEH, Ha
KoTOpoe KeBnHy XBaTUT KOP3UHBI.

6. [laps ycrpamBaeT cBoeMy NpHBOPHOMY Myjperty ucrnbiTanue. OH BbIOpaJl HaTypajabHoe n > 1, Ha-
PUCOBAJT KJIETIATYIO MOJIOCKY 1 X M, paccTaBU B €€ KJIeTKH ducjia 1,2,...,n B KAKOM-TO TOPSJIKE, a B
OJIHy W3 KJIETOK IocraBm puinky. lajee Ha KaxKI0oM X0y Iapb COODIIAET MyJIpeIly, CTOUT JIi (DUIIKa C
Kpato. Ecu cTout, oH IpoCTO CABHUTaeT € B COCEIHIOI KJIETKY, U X0/ 3aKaHInBaeTcd. Kcan Het, myperr
TOBOPUT TAPI0, B KAKYIO U3 JIByX COCEIHUX KJIETOK CJIBUHYTH (DUIIKY — B Ty, B KOTOPOil cTouT 60JIbIIee
qucy1o (U3 JBYX 9HCe]I, CTOAIMX B TUX KJIETKAX), UM B Ty, B KOTOPON MEHbIIIee; [aph 9TO JIEJIaeT, U XOJI
zakaHunBaercd. Llesb Myaperna — 1mocjie KOHEYHOW Cepuu TaKUX XOJIOB OIpeJ e/ iuTh ducao n. Moxer
OH 9TO CIIEJATh!

7. Ilyctb k un > k+3 — narypasbnble yncia. /Jlano cemeficTBO 13 n paBHLIX KBaJIPATOB C MTapaJlIebHbI-
MU CTOpPOHaM” Ha TIocKocTH. Cpein KaxKIbix k + 3 KBaJpaToB 9TOro ceMeiicTBa HaiiyTces 4 monapHo He
nepecekaomuxcs. Jlokazkure, 9To 9TH KBaIpaThl MOXKHO PACKPACUTH B k& IIBETOB TAaK, YTOOBI OJHOIIBETHBIE
KBaJ[paThl He mepecekaynch. (Cunraercs, 9To KBaJPAT COIEPKUT CBOIO T'DAHMUILY. )

8. BermectBennoe guciao M ymoBieTBOpseT cieayioniemMy ycaoBuio. [l Jio0oit mociie0BaTe bHOCTH
BEIIECTBEHHBIX YHUCeNI a1, ds9,as,... TaKOi, 410 a9 = 1, a1 = 3w ag + a1 + ... + a1 = 3a, — Api1

JIJIsI JII000TO HATYPAaJIbHOT'O 7, BBIIIOJIHEHO HEPAaBEHCTBO > M upm BCcex HaTypaJibHbIX n. Haiigure

n
HanboJIbIlee BO3MOXKHOE 3nauenune M.

9. Jlan npaBwIbHBIA N-yroabHUK. MHOXKeCTBO U3 HecKOJbKUX (6oJiee JByX) €ro BEPIIMH HA30BEM paG-
HOMEPHDBLM, €CJTH 3TO — MHOXKECTBO BCEX BEPIIHH HEKOTOPOTO IPABUJIHLHOTO MHOTOYTOJIbHUKA. JloKaxKuTe,
9TO MOYKHO MTOKPACUTh HEKOTOPbIE BEPIIUHBI N-YIOJbHUKA (XOTs ObI OJIHY) B 3€JIEHBIN I[BET TaK, ITOOBI
JIF0OOIT paBHOMEPHBIH HAOOP cojiepzKasl KpaTHOE TPEM KOJIMYECTBO 3€JIEHBIX BEPIINH.

10. Haiiyimre Bce Takume ¢ € R, mra koropeix cymecrByer dyukiusa f : R — R, ymoiaersopsiorias
YCJIOBHIO

(f@)+)(f(y) +1) = f(z+y)+ flzy +¢)

s Beex x,y € R.



