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PexTopam (aupekTopam) iIHCTUTYTIB
MCJIAIUIUIOMHO] II€1arori9Hol OCBITH

[Ipo npoBeaeHHs (iHATHLHOTO €Tay
XXIII BeeykpaiHChKOro TypHIpY FOHHX
MaTeMaTuKiB iMeH1 npodecopa M. U. Anpenka

[ToBimommsiemo, mo ¢inanpauii etan XXIII BceykpaiHCBKOrO TypHIpY FOHUX
MaTeMaTHKiB iMeHi npodecopa M. M. SInpeHka mmaHyeTbCsS NPOBECTH BOCEHH
2020 poky.

TypHip Oyae npoBeieHo BIANOBIAHO 10 BUMOT «IlonoxenHs nmpo BeeykpaiHchki
YYHIBCBKI OJIIMITIaJIA, TYPHIPH, KOHKYPCH 3 HaBYAJIBHUX MPEAMETIB, KOHKYPCH-
3aXHCTH HAYKOBO-JIOCTIIHUIIBKUX POOIT, ONIMIIIaay 31 CHerialbHUX JUCIMILIH Ta
KOHKYpCH (haxoBOi MalCTEpHOCTI», 3aTBEPXKEHOr0 Haka3oM MiHiCTepCTBa OCBITH 1
HAyKH, MOJIOA1 Ta ciopTy Ykpainu Bix 22 Bepecus 2011 p. Ne 1099, 3apeectpoBanoro
B Minicrepctsi roctuiii Ykpaiau 17 nmuctonama 2011 p. 3a Ne 1318/20056.

Otpumatu  iHQOpMaIlIF0 MOJAO0 YMOB YyyacTi y ¢iHaIpHOMY  eTalll
XXIII BeceykpaiHchkoro — TypHIpY  IOHMX  MaTeMaTHKIB  IMeHI  mpodecopa
M. M. SInpenka MoxHa y Bimmini poGoTH 3 061apOBAHOI0 MOJOMIIO 33 TenehOHOM
(044)-248-18-13.

3aBaaHHs, IO NPONOHYIOThCA s | eTany TypHIpY (MDKIIKUIBHUX, PAlOHHUX,
MICBKHX, OOJJACHUX 3MaraHb), po3MIIIEHO Ha caiTi Jlep>kaBHOI HAYKOBO1 YCTaHOBH
«lHCcTHTYT MOnEepHizanii 3MicTy ocBiTi» (https://imzo.gov.ua), 1omaroThes.
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B. 0. aupexTOpa %WM Kocrsutna TPYIIKOBChKUN

Kpemincokuii B.I'.
067-68-28-539


tel:+380442481813
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Jonatok no nucra JJHY
«IHCTUTYT MOJIEpHI3allii 3MICTY OCBITH»
Bix 16.06.2020 Ne 22.1/10-1237

XXIII BCEYKPATHCBKUM TYPHIP FOHUX MATEMATHUKIB
IMEHI IPO®ECOPA M. H. SAPEHKA

3aBaaHHA 1A BiZ0ipKOBHX eTamiB TYpPHipy

Jlopori apy31 — 0H1 IIaHyBaJbHUKWA MaTeMaTUKH !

[Ipononyemo BaM Jisi pO3B’si3aHHS KOMIUIEKT 3aBllaHb TypHIipy. Jleski 13 3aaad, 1o
HaBEJICHI HI)KYE, JOCHUTh CKJaJHI 1 He OOOB’S3KOBO NMOBUHHI OyTH pO3B’s3aHl
noBHICTIO. OuiHOBaTUCS OyAyTh 1 OKpEM1 YAaCTKOBI MPOCYBaHHA, PO30ip CYyTTEBUX
OKpEMHMX BHUIIAQJKIB TOIIO. Y TMEBHMX CHTYyallsX Bamliii KoMaHIl Oyjae BapTo
MOCTABUTHU U PO3B’SI3aTH aHAJIOTIYHY, ajie, MOXJIMBO, OUIBII MPOCTY 3a1ady. Yce IIe €
BOXJIMBUM €JIEMEHTOM TYPHIPHOI CTpaTerii, OCKIIBKU Aa€ MiACTaBHU JJIs IIKaBHX 1
KOPUCHUX HAyKOBUX AUCKYCiH. 3adadi, siki BUJAIOTHCS 3aHAJTO MPOCTUMH, BapPTO
cpoOyBaTH y3araJbHUTH: 1€ 3aBXJIU BHUCOKO OIIHIOETBCS Kypi TypHIpY
(HeXTyBaHHS K MOKJIMBOCTSIMHU y3arajdbHEHHS 1HKOJIU MPU3BOIUTH IO BTPATH OAJB).
baxaemo BaM ycmimHoi miaroToBku 10 TypHipy!

1. «CnputHi MmoxyJi»
@ynkuis f , Harypansae yncno K Tta uncnaXx, < X, <...< X, € Takumy, 1o f miniliHa

Ha KOKHOMY i3 IPOMIKKIB (—o0,% |, [X,, %, ], ..., [ X X ]+ [ X, +o0). HoBenitp, mo f

MOKHA €IMHUM YUHOM 300pa3uTH y BUTIISII
f(X)=a,[x—X|+a,[Xx—%,|+..+ & [x—X |+ 38, X +3,,, XeR
ne a,, ..., a,,,— JAedKl JiiCcHI Jucha.

2. «PiBHSIHHSI B palliOHAJIbHUX YHCJIAX»
a) JloBeniTs, 110 icHye Ge31iy map (X, y) JIOJIATHUX PaIliOHATLHUX YMCE, 110
X .
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3a10BOJIBHSIOTH piBHsHHS X' =(2Y)

0) 3HAWIITh YC1 TaKl MapH.



3. «Bin THOMy-23 no THOMy-24»

3HANITh yCi Mapy HATYpATBHUX YHCceN X Ta Y Takux, mo 23+ X° = 24y?,

4. «Y3araJbHIOEMO TOTOKHICTH)»
Tomooicnicmio bpamazynmu Hazueaemvcsi cnie8iOHOULEHHS

(x2 + WZ)(ZZ + rtz):(xz - n/t)2 +r(xt+ yz)2 =(xz+ ryt)2 +r(xt— yz)z.

L[ momooichicms noxasye, wjo 015 008iIbHO20 PIKCOBAHO20 T MHONCUHA YUCET BUOY

x% + ry? € s3amxnenoro* 6i0HOCHO onepayii MHOJCEHHS.

Hexaii p,r,X,y € Z. Onumite yci Taki napu (p,r), o Ay (PIKCOBaHMX [P Ta

I MHOXKWHA YMCCJI BUY pX2 + ryz € 3aMKHCHOIO Bi,Z[HOCHO onepaui'l' MHOMKCHHAI.

*YJucnoea MHOMCUHA A HA3UBAEMbCS 3AMKHEHOW BIOHOCHO ONepayii MHOMNCEHHS,
AKUWO 000YMOK 080X 00BIIbHUX e/leMeHmMi8 YIEi MHONCUHU MAKOHC Haedcumos A.

5. «JIaHII0:KOK KOpEeHiB)»
JJist BCiX HaTypaJIbHUX N JOBEIITh HEPIBHICTH

\/1‘°’+\/23+...+\/n_3 <3.

6. «HepiBHicTb i3 uncaamu ®iGoHaquqi»

Yucna Dibonayui eusnauaiomscs pisvocmamu: F=F, =1, F ,=F +F ;, n=1.

n+1?

JloBemiTh, 110

FrozoFongo +1
gy > |22 20— +2019-22FF,..F,,, .

7. «HepiBHicTb 3i cTeneHAMI»
Jliis gificHux yrcen a<b moBeaiTh HEPIBHICTD

(2 -2°)(3 -3%)< b;a(eb -6°).

8. «Po3pizanus Tpanemii»
Pospixxte piBHOOIYHY Tpameniro Ha TpW TOAIOHI MK co0Or Tparemnii BciMa
MOKJIMBUMH criocobamu. JIis piBHOOIUHOT Tparmemii 3 ocHoBaMu a Ta b 1 Oi4HOIO
CTOpOHOI C =1 3’sicyiiTe HEOOXiH1 Ta TOCTATHI YMOBH peati3allii KOKHOTO CIoco0y
pO3pi3aHHS.



9. «Po3pizanHs napanenorpama»
Ha mommui 3amaHo mapanenorpamM. BuKoOpuCTOBYIOUM JHIE OJHOCTOPOHHIO
JiHIKY, X04eMO MPOBECTH N MPSMUX HA IUIOIMMHI TakK, mo0 y370BX YTBOPEHUX
JIHIM TapaenorpamM MoxHa 0yJio po3pi3aTu Ha S pignosenuxux MHOTOKYTHUKIB. [Ipu
[bOMY JIESIKI MHOTOKYTHHKH J03BOJISIETHCA “310paTi’ 3 KUTbKOX YacTUH. UM BIacThes
11e 3poOuTH 71 33]aHOTO Tapajenorpama, skmo: a) n=12;6) n=11; 8) n=107?

10. «llukiaiyHa yeTBipKa TOYOK»
VY tpukyrauky ABC Ttouka |— iHIEHTp, TOuka |,— LEHTP 30BHIBIUCAHOIO

KoJa, mo JotukaeThesi croponn BC. 3 Bepmmnau A Bcepenuni kyta BAC mposenu
npomeHi AX ta AY . IIpomins AX neperunae mpsmi Bl, Cl, Bl_, Cl, B Toukax
X

BIANOBIAHO. BusBunocs, mo touku X, X,,Y,,Y, nexars Ha oqHOMY Koumi. JloBeniTh

1> ---» X, BIONOBIOHO, a MpoMiHb AY nepeTuHae Il X OpsMi B Toukax Y, ,..., Y,

PIBHICTb

XX, Yy

XX, Y)Y,

11. «/IBa Koaa»

Y rocrpokyTHOMY TpukyTHUKY ABC mpoBemu uesiany AP Ta BiIMITHIIM IIEHTP
O ommcanoro kojia. Onucane kono TpukyTHuka ABP Bapyre meperunae npsmy AC
B Toulll X , oncane kojo TpukytHuka ACP Brapyre mepetunae npsimy AB B Touiri
Y . loBenitp, mo npsmi XY ta PO mepneHauKyaspHi TOAI 1 TIIBKA TOJ1, KOiau P —
ocHoBa OicekTpucu TpukyTHIKa ABC .

12. «Tpu kBagpaTw»

Ha croponi CD kBagpara ABCD oOpano touky F Ta moOynoBaHO KBajpaTu
DGFE ta AKEH (toukuE i H nexath BcepeawHi kBaapaTa). Hexaihk M — me
cepeauna DF, J — inuentp tpukytHuka CFH. JloBeiTs, 1m10:

a) rouku D, K, H, J, F nexarb Ha onHOMY KO,

0) xona, Briucani B TpukytHuku CFH ta GMF, matoTh ogHakoBi paaiycu.

13. «HoBa nukjIiyHa yeTBipKa»
VY tpukytHuky ABC na croponi BC o6pano touku D 1 E Ttak, mo xyr BAD

nopiBHioe kyty EAC. Hexaii | Ta J — nentpu Bnucanux kin tpukytHukis ABD 1 AEC

BianoBigHO, F— Touka neperuny Bl Tta EJ, G— Ttouka nepetuny DI ta CJ. JloBeniTs,
mo touku |, J, F, G nexxats Ha OMHOMY KOJIi, IIEHTP SIKOTO HAJEXKUTh TpsiMin I 1.,

ne I, I.— nenTpu 30BHIBNIUCAHUX KT TpuKyTHUKA ABC, sIKi TOTHKAOTHCS BiJIMTOBITHO
ctopin AC i AB.



14. «OmaniuBi nepecTaHOBKU»

Uynuwuit woborap Yecnas 3muB 30 pizHUX map B3yTTH, nepemimiaB yci 60 4000TiB
Mi’ COGOI0O Ta PO3CTABHB BHIIAJKOBHM YHHOM Y psii. Moro mejaHTH4HA MOApYyra
[laBnuHa mepectaBisie B3YTTSA: 3a oauH pa3 [laBiuHa Moxe B3sTH OyIb-iKi JBa
4000TH Ta OOMIHATH X MicUAMHU. 3a SIKy MIHIMaJbHY KUIBKICTh TaKuX OOMIHIB
[TaBnrHA 3MOK€e TapaHTOBAHO JOCITTH PO3TALIYBaHHS, B IKOMY KO>KHA Mapa 4000TiB
po3TaiioBaHa MOPYY, MPUYOMY JIIBOPYY CTOITh JIBUH YOOIT mapu, a MpaBopyd —
npaBuii?

15. «Cyma apo0iB»

Pamionanpe uyuncimo r=0,1415926..., ckmageHe 13 mepmioi THCSAYl 3HAKIB

JECATKOBOIO po3kiany uucia 7 —3. [louHeMo BUIUCYBaTH YUCIOS =— + b +... 32
a

TaKUM IIPpaBHUJIOM: Ha KOXHOMY KpOIIi JJIs1 HaTYpaJIbHOIO N 10 CYMH JOOA€THCS I[p16

1 .. . . :
—, HAO1IBIIMH 13 MOXKIIUBUX, ajie Tak, 00 cyMa He BUSBUWJIACS OLIBIIOIO 32 YUCIIO
n

1 1 :
r. TakuM YMHOM, BPaxOBYIOYH, IO 7:0,142...>r, ITHIIIEMO S:§+...; Jai,

1 1 1 1
ockineku —+—=0,14166...>r, numemo S=—+—+... Tomo. JloBemiTh, IO 1K
8 60 8 61 mo. floreaits, mo o

nporiec 00ipBEThCS, TOOTO Ha JIEIKOMY KPOIll BUSBHUTHCS, 110 3aITMCAHO TOYHICIHBKO
quCIo I.
16. «Cyma nu¢p KpaTHoro»

a) Bizomo, monarypanshe uncio N menme 3a 10°. IllykaeMo Take HaTypaiabHe
M 1o BoHo minuthes Ha N, a cyma yugp uucna M He nepesurnye unciaa K s
SIKOTO HaWMEHIIOro K Mo)KHa CTBEpKYBaTH, IO Take 4ucio M B ycix BHITagkax
icHye?

0) Ta cama 3amauda, ane Bigmomo, o N > 999999,

17. «3’enHy€emMo TOUKI»

Ha mronuHi po3miliieHo MIJIBHOH TOYOK, YKOJHI TPH 3 IKUX HE JIeKaTh HA OHIN
npsMmii. JIeB’STh TpaBIiB MO 4ep3i CIONYYalOTh Il TOYKU BiJIpI3KaMHU, KOXKHUUN
OJIIBIIEM CBOTO KOJBOPY. 3a OJMH XiJl JJO3BOJISIETHCS CIIOJNYYUTH JTOBIIBHI JIBI TOYKH,
Kl e He Oynm 3’enHanHi. Burpae To#l, XTO mepmuM OTpUMAE TPUKYTHUK 3
BEpIIMHAMH B 3aJJaHUX TOYKaX, YCI CMOPOHU K020 MAOmMb 00HAKosull konip. Un
MO>K€ TaKa rpa 3aKiH4MTHCS BHIUUIO?

18. «lonucyemMo Tpiikm»

Mapiiika Ta Mukoinka rpatoTh y Taky rpy. Cnodarky Mukoska Ha3uBa€ JEsKe
npocme yucino p . Ilicns uporo Mapiiika 3amucye Ha JOMINI HATypaJbHE YHUCIO N

Toni Muxkonka nomucye A0 LBOTO YMCIa CpaBa OAHY 4M Jekuibka nudp 3. Bin
BUTPAE, SKIIO OTPUMAHE TaKMM YUHOM YHCIO IUIUThCS Ha P B iHmomy pasi —

nepemarae Mapiiika. XTo 3 HUX BUTPAE, SIKIIO0 000€ MparHyTh NEPeMorTu?



19. «YynoBuii kBagpaT»

VY xmituaku kBajgpara Sx5I[lerpuk 1 ['aHHycss mo yep3i  (NEpUIMM XOJHUTH
[Terpuk) Boucyrots ntudpu Big 1 10 9. KBaapar Ha3uBaeThCs uy0osum, SKIIO TICIs
3alOBHEHHS BCIX KIITHHOK CYMH yCiX JIEB’SITH YHUCE Y KOXKHOMY MEHIIIOMY KBaJpari
3%3:

a) HaJIeXkaTh Aiana3ony [37; 53];

0) HanmexaTh miama3ony [38; 52].
[leTpuk moOUTH Yyaeca 1 xode 3poOUTH KBaapaT yyoosum. Yu Bractecs ['anHyci
oMy 3aBaauTH?

20. « biaykaHHS M0 AUVIBHUKAX)

JIBO€ TpaBIliB Ta CyAas rpatoTh y Taky rpy. Cyaus BHUIaJIKOBUM YHHOM BHOHUpAE
OJIMH 13 HATypaJIbHUX JUIBHUKIB JIESKOTO (h1IKCOBAHOTO YMCIA N Ta Ha3WBa€ MOTo, a
Jaii TpaBll MO 4Yep3l MHOXMcamb OCTAHHIM Ha3BaHWM AUIBHUK Ha 2, ab0 MHodcams
foro Ha 5, abo x Odiname ioro Ha 10 — Tak, 00 oTpuMaHMUl pe3ynbTaT OyB 3HOBY
HaTypaJbHUM JAUIBHUKOM 4YHCla N, KUK HIXTO 1€ He Ha3BaB. ['paBelb, KUl He
MOKE 3pOOUTH Xif, mporpae. Slka WMOBIPHICTH TOTO, IO 3a MPABWIBHOI TPU 000X

TpaBIiB BUTPac MepInii Tpaselb, akmo: a) N=10°% 6)n=10%, k € N.

21. «Pedyc MATEMATUKA»

a b c d e f g h

Koxna mitepa BinmoBigae meBHOMY Tumny ¢irypu: 6 jitep — 6 pisuux tumiB Qiryp.
Benuxi mitepu — Girypu 0JHOro KOJIbOpY, Majll — (GIrypH 1HILIOTO KOJIbopy. Buznaute
MO3UIIIO Ta OCTAHHIMN XiI.
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22. «CepiiiHuii KoonepaTUBHUIA MaT»

YV waxosiii komno3uyii € maxuil Jcaup.: cepiliHuti KOOnepamusHuil Mam 3a n xooie
Ser.h#n.Yopni 30iticnioiomo n x00ié niopso (ne pobisiuu Ha HCOOHOMY 3 HUX UUAXY
Oinomy kopoaro!), nicisa yozo y 6inux 3 ’A619€MbCsL MONCIUBICIL 020A0CUMU YOPHOMY
Koponto mam 3a 1 xi0. Ane € ocobnusuil pizHOBUO 3A0ai YbO2O HCAHPY. OKPIiM
D038 3Ky camoi 3a0auyi, HeoOXIOHO wje 3HAUmU KiIbKiCmb po36 a3Ki6. Muoxcunnicmo
PO38’A3KI6 V YbOMY HCAHPI BUHUKAE BUKTIOYHO 34 DPAXYHOK NEPecmano8oK X00ie,;
KOJICHA (picypa pyxaemuvcs cmpo20 3a C80EI0 MPAEKMOPIEI0 6I0 NOYAMKOBO20
nonodcenHs 00 Kinyesozo. Taxi waxoeo-mamemamuyni 3a0a4i NO3ZHAYAMUMEMO
Ser.h#n-N?

JlaHo TouaTKoBY mo3uitito P 3amaui Trmy Ser.h#n-N?

IMo3unia P

m////

i

7 A
Ser.h#20-N?
a) 3HalAITh KUTBKICTH po3B’s3KiB N 1i€l 3a1ayi, B K1k KiIbKICTh X0iB N = 20.

0) HlnsxoM npocmux nepeTBopeHs™ no3ullli P oTpumaiite neranpHi mo3uiii Py
Ta P, 3ama4 Ha cepiifHnii koomepatuBHHI Mat Ser.h#n,-N;? Tta Ser.h#n,-N,?-
takuX, o N, — N, = N . IIpn yTBOpeHHI KOKHOI 13 IUX ABOX MO3MLIN JOIIYCKAEThCSA

IOHANOIRIIE 3 npocmi IEpeTBOPEHHs. JJocTaTHRO 3HAWTH X04ya O OJHY Mapy TaKuX
MTO3UIIIHA.

*Jlo npocmux TIepeTBOPEHBY 1M 3a/a4l MU BIIHOCUMO BUJIAJICHHS, HOOABISHHS
¢irypu abo 3aminy ¢irypu Ha Qirypy Oyab-sKOro KoJbopy.

**k*

Marepiaau 11 NIpoBeieHHS BIA0IPKOBHX eTamiB TYPHIpy MiAr0OTyBaJIM:
E. I'. Eitnazsn, O. B. 3enencekuii, E. 3ynma (Itanis), A. 1. Kasmepuyk, [[. Koykii
(Kanama), O.I'. Kykym, M.II. Mopos, .II. Mucak, O.b. Ilanacenko, B. M.
Paguenxo, O.K. Tommuro, E. M. Typkesuu, |P.I.Viakor], I. B. ®enak, A. M.

O®pozkin, . 1. Xinbko (Opanuis), A. C. KOpuuims.
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