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

Bropoii Typ 29.11.2023. Bpicoias Jura.

1. Ilycts p > 3 — mpocroe umciio, a k — HaTypajgbHoe unciao. OKa3ajoch, YTO YUCIA @; = iF + i npn
1=20,1,...,p— 1 nomapHo pa3/JuIHBI 110 MOJY/IIO p. /loKaxKuTe, YTO as — 4 JeInuTCd Ha p.

2. Ilera n Baca urparor B urpy Ha kjaetdaroir jocke 1000 x 1000. Ilepsbim xomom IleTa craBuT Ha Heé
YTOJIOK U3 TPEX KJIETOK, a 3areM Bacs craBut ¢uinky. B Tedenue Bceit urpbl puiika He MOKET HAXOIUTh-
¢ B OJIHON M3 KJeTOK yrojika. Kaxkabim cBouM xogom Ilers mbo caBuraer yrojiok Ha OJHY KJETKY II0
BePTUKAJIN WM TOPU30OHTAJIM, JIMOO moBOpadnBaeT ero Ha 90° BOKpYT IeHTpa cpegHeil KieTku. Bacs KaxK-
JIBIM CBOUM XOJIOM CJBUTAET (DUINKY Ha OJIHY KJIETKY 10 BEPTUKAJIU WU TOPU30HTAU. BBIUIPBIBAET TOT,
IIPOTUBHUK KOTOPOTO He MOXKeT cienarh xoa. Moxer i [lerst mefictBoBaTh Tak, 9T00BI rapaHTUPOBAHHO
BBINTPATH !

3. Muorounen f(x) ¢ geiicrBuresbubivMu Ko3bGUIMEHTAME He MMeeT KOMILIEKCHBIX KOPHEil, MOJIYJIb KO-
TOpbIX paBeH 1. JlokaxkuTe, 9TO CyIIECTBYeT MHOTOUJIEH C JIEHCTBATEIbHBIMU KOI(MDDUIIMEHTAMU, KPATHDII
f m Taxoil, YT0 MOMLY/Ib OJHOIO ero KoddduimeHTa OOJIbIIEe CYMMbI MOJIYJIEH OCTABIINXCS.

4. Ha KjeTdaToil MI0CKOCT! 3aaH wabaor — MHOMXKECTBO 3 k KieTok. 2F Mangpos cobmparoTcs mpe;i-
J0:KUTH 2F c110c060B PacCKpacuTh KIETKH IJIOCKOCTH B UEPHLIN U Ge/IbIil IBeTa (KaxKJIyto KJIETKY — B OJIMH
u3 1BeToB). OHU XOTAT, YTOOBI Jist JTI060Tr0 ¢ABUTa (MapaJiieJbHOTO IepeHoca) mabIoHa Bee 2F npetara-
€MbIX UMH PaCKpaCOK KJIETOK 9TOI'O CABHI'a 6BIJ'H/I Pa3JIMIHBI. 'HOKa)KI/ITe, 9TO MaJIdpPbl l\lOFyT IPEeIJIOKUTD
TaKue CII0COOBI.

5. Hano 6eckoneunoe mHOKecTBO X. HekoTophle ero KOHEUHBIE TMOJAMHOMKECTBA O0bIBICHBI TOPOULUMU.
[Ipu sTOM J1I060€ KOHEUHOE HOAMHOXKEeCTBO A C X MOKHO IPEJCTaBUTh B BUIE OObEIMHEHNUsI JIBYX HElepe-
CEKAIOMMNXCA XOPOIINX MHOXKECTB. ﬂOKa}KI/ITe, YTO €CThb MHO2KECTBO, KOTOPO€ MO2KHO IIpeJACTaBUThb B TAKOM
BUJE XOTd ObI MUJIJIMOHOM CIIOCOOOB.

< 1 nns Beex z,y € R. Beerna

6. Oyukuus f: R — R ymosiersopsier yesnosuto |f(z +y) — f(z) — f( 1
( f(z) — g(x)| < 100 musa Bcex

i cymectByeT Takasg GyHknusg g: R — R, aro g(z 4+ y) = g(z) + g(y
x,y € R?

y)l
) u

7. Buyrpu tpeyrompauka ABC ormermim Ttouku D n E Ttak, aro tpeyrosbauku ABD u C' BE 110100HBI.
Yepes D u E nposenn npsivble d u e, mapasienbiabie BC' u AB coorBercrBenno. O6o3uadnm BD Ne = G,
BE Nd = F. bBuccekrpuca yria ABC nepecekaer DE B Touke L, a GF — B Touke S. Jlokaxkure, 910

nepreHuKy/aspbl B Toukax L u S, Boccranosyiennble K DE u GF cOOTBETCTBEHHO, NEPECEKAIOTCHA Ha
BbIcOTE Tpeyroyibuuka ABC.

8. Jlex Mopos roroBut mojapok ¢ 13 oJMHAKOBBIMU IMApPOOOpa3HBIMU alebCUHAME, CKJ/IaJIbiBas UX B
KOpOOKYy, mMeroryto (opmMy (He 06g3aTebHO MPIMOii) TPU3MbL. B mepBoM ciioe Tpu allejibCuHa JiexkaT B
yriax (KaxkJplii Kacaercs JHa U JIByX OOKOBBIX I'DaHeii), eré Tpu — y CTOPOH (KayKiplil Kacaercs JHA U
cBoeil 60KOBOI rpanu). Bo BTOpOM cji0e — Tpu alejbCuHa, KayKJIblil KacaeTcs OJHOTO YIJIOBOTO U JIBYX
coceJIHMX OOKOBBIX ale/ibcuHOB. [loBepx HUX BBIKJIAJIBIBAECTCS TPETUH CJI0M — TPHU alle/IbCUHA, KarXKJIbIil
KacaeTcsl OJJHOTO C60€20 alleIbCMHA W3 BTOPOT'O CJIOSI M JIBYX COCEJHMX OOKOBBIX T'paHeil, W eIlé OJIHH,
KaCaroIuiicss TPEX aneabCHHOB U3 BTOPOTo ¢Jiog (cM. puc.). JJokazKkure, 9TO YeThIpe aleIbCHHA TPETHEro
CJIOS KaCarTCs OJHOUN IJTOCKOCTH.

9. Ha xomeunom wmHOKecTBe X ollpejiesieHa OuHap-
Hasl OIlepalnsd -, COIMOCTAB/IAIONIA KaXKIbIM J/IeMEHTaM
x,y € X snement x -y € X. 3BecTHO, UTO JJIsl JIFOOBIX
x,y,2,t € X BBINOJHEHBI PABEHCTBA T-X = T, LY = Y- X,
z-(y-x)=yu(r-y)-(z-t) = (z-2)-(y-t). CKonbKO
3JIEMEHTOB MOXKET COIePKaTh MHOXKEeCTBO X 7

10. HazoBeMm MHOXKECTBO HATYPaJbHBIX duces X na0m-
HotM, ecyin u3 JoObIX 10 1moc/ieoBaTe/IbHBIX HATYPasIb-
HBIX 9mce XOTd Ol omguo jiexkuT B X . ILmoTHble MHOMXKE-
ctBa A m B TakOBBI, 9TO HU OJIHO YHUCJIO B A He ABJIsSETCS
pasHOCTHIO BYX uncesn n3 B. Obg3arenbHO 1 HaiigeTcs
Takoe HaTypaJjbHOoe 4ucio k, 9T1o 4ucia w3 B jpaior He
BCE OCTATKU MPHU JejeHun Ha k7
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Bropoii Typ 29.11.2023. IlepBasg jsura.

1. /Tano npoctoe uncio p. Haiture Bce HaTypasibHble duca k, Jijid KOTOPBIX BEPHO CJEIyIoIee yTBep-
JKJIeHHe: I JIF0O0TO HATYPAJIBHOTO YUCAA 1, He KPATHOTO P, THCJIO0

ndy d"—» d
> d =)
nid nid

JEJINTCA Ha P.

2. Ilera u Bacga urpator B urpy na kjerdaroii gocke 1000 x 1000. Ilepsbim xomom Ileta craBut nHa meé
YTOJIOK U3 TPEX KJIETOK, a 3areM Bacsa craBut ¢puiky. B Tedenue Bceit urpbl puiiika He MOXKET HAXO/IUTh-
cd B OJIHON M3 KJIETOK yrojka. Kaxbim cBouM xogoMm Ilerd jmmbo caBuraer yrojiok Ha OJHY KJIETKY IIO
BEPTHUKAJN WA TOPU3OHTAIN, JINOO MoBopadnBaeT ero Ha 90° BOKpYT IleHTpa cpefiHell KieTKu. Bacsa Kaxk-
JIBIM CBOUM XOJIOM CJBUTAET (PUINKY Ha OJIHY KJIETKY 10 BEPTHUKAJIU WU TOPU30HTAIU. BBIUIDBIBAET TOT,
[IPOTUBHUK KOTOPOT'O He MOxKeT cjesarh xoiu. Moxer s [lers mefictBoBaTh Tak, 9T00bBI rapaHTUPOBAHHO
BBIUTPATH !

3. Muorounen f(x) ¢ aeficrBuresbHbIMEI KO3bUIMEHTAME HE MMeeT KOMILIEKCHBIX KOPHEH, MOJIYJIb KO-
TOpBIX paBeH 1. JlokaxkuTe, 9TO CyIIEeCTBYeT MHOTOYJICH C JIEHCTBATEILHBIMU KOIMDDUITMEHTAMU, KPATHDII
f m Takoii, 9T0 MOJIY/Ib OJHOTO ero KoddduIimenta 60OIbIE CYMMbI MOJIYJIeH OCTABITNXCS.

4. Tlpu KaKuX HATYPAJIbHBIX 1 MOXKHO YTBEPXKIATH, Y4TO JIOOON n-yroibHUK (He 00s3aTeIbHO BhITYKJIbIi)
MOXKHO pa3pe3aTh Ha N BBIIYKJIBIX N-YTOJHLHUKOB OJIMHAKOBOI ILIOIIa 17

5. Hamno 6eckoneuanoe mHO)KecTBO X. HekoTophie ero KOHEUHBIE TOJAMHOMXKECTBA O0bIBICHBI LOPOULUMU.
[Ipu 3ToM J11060€ KOHEeYHOE OAMHOXKeCTBO A C X MOXKHO IIPeJICTaBUTh B BUJIE OObEINHEHUs IBYX Helepe-
CEKAIOIINXCS XOPOIINX MHOXKECTB. JloKazKuTe, 9T0 eCTh MHOXKECTBO, KOTOPOE MOYKHO IIPEICTABUTH B TAKOM
BUJIC XOTA Obl MIJIJIMOHOM CIIOCODOB.

6. Oyukuus f: R — R yuosiersopsier yesosuto |f(x +y) — f(z) — f(y)| < 1 mus Beex x,y € R. Beerga
i cymectByeT Takasg GyHknug g: R — R, aro g(z +y) = g(x) + g(y) n |f(z) — g(z)| < 100 masa Beex
x,y € R?

7. Bayrpu tpeyronpanka ABC ormerunn Touku D u E tak, uro tpeyronabiauku ABD n CBE 1ogo0HBL.
Yepez D u E nposenn npsivble d u e, mapajienbiabie BC' u AB coorBercTBenno. O6o3uadnm BD Ne = G,
BE Nd = F. bBuccekrpuca yria ABC nepecekaer DE B Touke L, a GF — B Touke S. Jlokaxkure, 910
epIeHIuKy/IsIpbl B Toukax L u S, BoccraHoBiennble K DE u GF cOOTBETCTBEHHO, IEPECEKAIOTCA Ha,
BbicoTe Tpeyrojbuuka ABC.

8. lex Mopos roroBut mojapok ¢ 13 oJMHaKOBBIMU IMApOOOpa3HbIMU alebCUHAME, CKJ/Ia/IbiBas UX B
KOPOOKY, nMeroItyto dhopmy (He 00si3aTeIbHO IPSIMOiT) MPU3MbI. B [IepBOM €JI0e TpH alebCHHA JIeKAT B
yriax (KaxkJplii KacaeTcs JHa U JIByX OOKOBBIX I'DaHeii), eré Tpu — y CTOPOH (KayKiblil Kacaercs JHA U
cBoeil 60KOBOI rpanu). Bo BTOpOM cji0e — Tpu alebCruHa, KaxKJIblil KacaeTcs OJHOIO YIJIOBOIO U JIBYX
cOCeJIHMX OOKOBBIX ale/ibcuHOB. [loBepx HUX BBIKJIAJIBIBAETCS TPETUH CJI0M — TPHU alle/IbCUHA, KarXKJIbIil
KacaeTcsl OJHOIO €60€20 alleJIbCHHA W3 BTOPOIO CJIOS U JABYX COCETHUX OOKOBBIX I'paHeil, U emé OIuH,
KaCAIONHUICS TPEX AlleJIbCHHOB U3 BTOPOro cyiost (eM. puc.). JlokaxKuTe, 9T0 YeThIpe aleJbCuHa TPEThEro
CJI0S KaCalTCd OJHOM IJIOCKOCTH.

9. Ha komeunom wmHOXKecTBe X ompejeseHa OuHap-
Hasl OIlepalnsd -, COIMOCTAB/IAIONIA KaXKIbIM J/IeMEHTaM
x,y € X snement x -y € X. V3BecTHO, UTO JJIsi JIFOOBIX
x,y,2,t € X BBINOJTHEHBI PABEHCTBA T-X = T, LY = Y- X,
r-(y-z)=yu(x-y)  -(z-t)=(x-2)-(y-t). Ckombko
3JIEMEHTOB MOXKET COIepPKaTh MHOXKeCTBO X 7

10. HazoBeM MHOXKECTBO HATYPaJbHBIX duces X na0m-
HoLM, ecain u3 J1o0bix 10 1ociieoBaTe/IbHBIX HATYPaJIb-
HBIX 9HceI XOTd ObI ommo JjiexkuT B X . ILmoTHble MHOXKE-
ctBa A m B TakOBBI, 9TO HU OJIHO YHUCJIO B A HE ABJIsIeTCSH
pasHOCTBIO BYX uncesn n3 B. Obsg3arenbHO i HaiigeTcs
TakKoe HaTypaJbHOe 4ucio k, 9ro 4ucia w3 B jaior He
BCE OCTATKU MPHU JejeHun Ha k7




