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

Bropoii Typ 29.11.2023. Bropas jaura.

1. /Tanbl pasjmmaable HATYPAJIbHBIE TUCTA A1, A2, - - - , Ay. PACCMATPUBAIOT BCEBO3MOXKHBIE BHIPAYKEHUS BU-
Jla a;a; + apa; JJid PasIUYHbIX i, ], k,l. BeiOpano m n3 9Tux BbIpaKeHHi, 3HaYeHUs KOTOPBIX DPaBHbI
by, by, ..., by (3Tu umcsa He obsizaTenbHO pazimdnbie). OKa3ag0Ch, 9TO HE CYIIECTBYeT ¢ # j u k # [
TaKHX, 4To by + b; nemrea Ha a; + a;. Haiinure Hambosbiiee BO3MOXKHOE 3HAUCHUE 1.

2. B ocrpoyronbaom Tpeyroibauke ABC toukun D, E u F — cepenunbt cropor BC, CA u AB coorset-
crBerHo. Toukn X n Y — ocHOBaHus mepreHMKyaapoB u3 Toukn D Ha npsmbie AB u AC' cooTBETCTBEHHO.
[Ipsamas, mpoxosdiias depe3 [ napasutesbno XY | nepecekaer npsmyio DY B touke P. Jlokaxkute, 9TO
AD 1 EP.

3. lano meorpurarenproe yuciao C. B kax ot KiieTke KBajpara n X n CuanT KyK. st Kaxk a0 napbl
JKYKOB TIOCUHTAJIA PACCTOsiHME MexK 1y HuMu. [lociie 9Toro Kakjiplii KyK HMEPenoj3 B OJHY U3 COCEIHUX
[0 CTOPOHE KJIETOK, IPUYeM B KaxKJIOf KJIeTKe CHOBA CHINT POBHO 1 KyK. Jljs KaK7oil mapbl XKYKOB
CHOBA TOCUYMTAJM PAcCTOgHNE MeXK Ty HuMU. OKa3a/I0Ch, 9TO JIJIsI KaXKJI0r0 HATYPAJIHHOIO 7 KOJMYIECTBO
He U3MEHUBIINXCA paccroguuii e mMenbire On?. Yemy moxker 6niTh pasno C7

4. Hajimure Bce HaTypaibHble N U k Takue, 9To n! +n = n*.

5. [Iycte SABC D E — nupamuja, ocaoBanne Koropoit ABC' D E — npaBuIbHBIH ISITHYTOJIBHUK, 8 OCTaIb-
HBbIE TPAHU — OCTPOYTOJIbHBIE TPEYTOJbHUKU. BHICOTHI TpaHeil 13 TOUKM S pa3sduBaIOT 3T I'PaHU Ha JECITh
TPEyroJbHUKOB, KOTOPbIE IOOYEPEHO PAacKpallleHbl B KpacHbI M CUHUI IBeTa. JlokKaxKure, UTO cymMMa
KBaJIPATOB ILIOIAJIell KPAaCHBIX TPEYyroJbHUKOB paBHA CyMMe KBaJIpaTOB ILIOIIAJAEHl CUHUX TPEyroJbHU-
KOB.

6. [Tpu KakMX HATYPATBHBIX 1 MOYKHO YTBEPKIATh, YTO JIEO0OI Nn-yroJabHUK (HeoOsI3aTe/IbHO BBITYKJIbII)
MOXKHO pa3pe3aTh Ha N BBIMYKJIBIX N-YTOJHLHUKOB OJIMHAKOBOM ILIOIIA 17

7. Jlnga HATYPAJIBHOTO N 2> 3 W BEIIECTBEHHBIX YUCEIT Gy, . . . , Gy, b1, . . ., by, JTOKaXKUTE HEPABEHCTBO
2 2
ai(bi = bivs) < > (i = aix1)* + (b — bis1)?).

i=1 =1

Mpur cunraem, 910 apyq = a1 U i ¢ = 1,2,3 by, = b;.

8. Jlamn, rpad G, BepimHaMu KOTOPOI'O sIBJISIIOTCS BCe Tieible ducia. Hekoropble BepIHIMHBI COeMHEHbI
pebpamu. st Beprime x, y obo3HaunM yepes d(z,y) MIMHY Kpardaiimniero mytn u3 x B y. VI3BecTHO, 9TO
x —y nenutcs Ha d(x,y) s M00bIX HATYpaabHbIX © 1 y. [lycrs S(G) = {d(x,y)|z,y € Z}. Yemy moxer
6eiTh pasao S(G)?

9. Jlarm mpaBWIbHBIN MHOrOyroJbHUK ¢ 20 BepmmHamMu. AJmca KpPacuT KayKIyl BEpPIINHY B OJUH W3
JIBYX IIBETOB. 3aTeM D00 MpoBOIUT JMAroHasb, COEIUHSIONIYIO JIBEe IPOTUBOIIOIOXKHBIE BEPIIUHBI, U PU-
CyeT IepIeHJUKYJIAPHbIE OTPE3KHU K 3TON JMaroHaJM, KaxKJIbIi N3 KOTOPBIX COEJUHSAET JIBE OJIHOIIBETHBIE
BEPIIHBI. 3a KaXKJIblil HApUCOBaHHBIN 0Tpe30K Bob mosydaer ot Astrcbl 10 MoHeTKe. CKOJBKO MOHETOK
MOZKET TapaHTHPOBAHHO MOJIyInTh B0oO BHE 3aBuCHMOCTH OT JieficTBuit Aynchi?

10. Haitaure Bee dyukmum f: (0;+00) — (0;+00) Takume, 9r0 jjist JIIOOBIX MOJOXKHUTEIBHBIX X,Y, 2 U3
orpeskos bt = + f(y), f(f(y)) + 2, f(f(2)) + f(x) MOXKHO CJIOKUTH TPEYTONBHUK, W IPH 3TOM CPEJIH
BCEX TAKKUX TPEYTOJIbHUKOB BCTPETUTCH TPEYIOJIBHUK C JIOOBIM IIEPUMETPOM.
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1. Jlagsl pasnaumdHble HATypabHBIE YHCIA d1,ds, ... ,01. PacCMATPUBAIOT BCEBO3MOYKHBIE BBIPArKEHUSI
BUJIA @;0; +aga; 11 pasandnbix 1 < 4, 7, k, [ < 16. Boiopano 2023 n3 9Tux BhIpasKeHuii, 3HaYeHIA KOTOPBIX
paBHbI by, by, . .. boges (9TH UmcsIa He 0Os3aTEILHO pasiudHble). JJoKayKuTe, YTO HANLYyTCS Takue | # j u
k # | rakue, uro by, + b; nesmrcs Ha a; + a;.

2. B ocrpoyronbaom Tpeyroibauke ABC toukun D, E u F' — cepenunnt cropon BC, CA u AB coorset-
crBerHo. Touku X n Y — ocHOBaHus mepreHMKyaApoB u3 Toukn D Ha npsmbie AB u AC' cooTBETCTBEHHO.
[Ipsamas, mpoxosdiias depe3 [ napasutenbno XY | nepecekaer npsmyio DY B touke P. Jlokaxkurte, 4TO
AD | EP.

3. B kaxmoit kimerke kBajpaTta 10 X 10 cuaut )kyk. [ljas Kax10if mapbl }KYKOB IOCUUTAINA PACCTOSTHUE
Mexxry HuMHu. [locsie 9Toro KazKJplil YKyK II€perosi3 B OJIHY U3 COCEJIHUX 110 CTOPOHE KJIETOK, IIPUYeM
B KaXKJIO¥ KJIETKE CHOBa CHJIUT POBHO 1 KyK. J[71g KarkJ10il mapbl )KYKOB CHOBa IIOCYUTAJN PACCTOSTHUE
Mexry Humu. Jlokaxkute, aro xoTsd Ob1 1200 paccTosdgHMil HE N3MEHUIUCH.

4. Haitnure Bce HaTypaJsbHble n 1 k Takue, uro n! +n = nF.

5. [Iycts SABC D E — nupamujia, ocaoBanne Kotopoit ABC' D E — npaBUIbHBIH MIITHYTOJIBHUK, 8 OCTAIb-
HbIe TPAHU — OCTPOYTOJIbHBIE TPEYTOJBLHUKI. BBICOTHI rpaHeil n3 Touku S pasdUBAIOT 9T I'PAHU Ha JIECSTh
TPEYIroJIbHUKOB, KOTOPBIE II00YEPEIHO pacKpallleHbl B KpacHbIl ¥ cuHMii 1pera. JlokaKure, 94TO CyMMa,
KBaJIpaTOB H.HOH_I‘a,ZLeI';I KpaCHBIX TPEYI'OJIbHUKOB pPaBHa CyMME€ KBaJIpaTOB H.HOH.[&,ZLQIZ CHUHHUX TPEYIr'OJIbHH-
KOB.

6. [Ipu Kakux HATYPAJILHBIX 1 MOXKHO YTBEPKJIATh, YTO JIIOOO n-yroJbHUK (HeoO3aTe/IbHO BBIILYKJIbIiA)
MOKHO pa3pe3aThb Ha 71 BBIIYKJIBIX 7-YIOJbHUKOB OJMHAKOBO ILIOIIaIm?

7. Pemure B HATYPAJIBHBIX YHC/IaX YpPaBHEHUE

1 1 1 2022
VvV 2 (Vv rve | aar ey 2003

8. Jan, rpad G, BepmmHaMU KOTOPOIO ABJSIOTCA BCE Iejble dncja. HeKoTopble BepIIMHbI COeINHEHbI
pebpamu. Jlist Bepriun x, y obosHauuMm yepes d(r,y) auHy Kpardaiinero nmytu us x B y. VI3BecTHO, 9TO
x —y nemurcs Ha d(z,y) 1 a00bIX HATYpasibHbX @ 1 y. [lycrs S(G) = {d(z,y)|z,y € Z}. Hemy moxer
6ors pasao S(G)?

9. Jlan mpaBuIbHBINT MHOrOyroJibHUK ¢ 20 BepmimHamu. AJimca KPacUT KayKJyl0 BEpIIUHY B OJUH U3
JIBYX IIBETOB. 3aTeM Bob MpoBOANT JuArOHA/Ib, COEIUHSIONIYIO JBE MPOTUBOIIOIOKHBIE BEPIITUHBI, U PU-
cyeT TepIeHINKYJISTPHbIE OTPE3KMN K 3TOU JIMaroHaJIM, KaXKJIblil N3 KOTOPBIX COEJIMHSIET JIBE OJIHOI[BETHBIE
BEPIIMHBI. 3a KaxKJIbIii HapUCOBaHHBIN 0Tpe3ok Bob mosygaer or Asmmce 10 MoHeTKe. CKOJTBKO MOHETOK
MOYKeT TapaHTUPOBAHHO TOJIYyINTh B0oO BHE 3aBUCHMOCTH OT JeiicTBuil Ancer?

10. Haiiqure Bce dyukmuu [ : R — R Takwue, aTo

fla=0)f(c—d)+ fla—d)f(b—c) < (a—c)f(b—d)

J1s1 Beex a, b, c,d € R.



