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JlonaTok

1o mucra [IHY

«]HCTUTYT MOJIepHi3allii 3MICTy OCBITH»
Big 01.06.2018 Ne 22.1/10-1724

XX| BCEYKPATHCHKHWH TYPHIP FOHUX MATEMATHKIB
IMEHI ITIPO®ECOPA M. !. SIAPEHKA

3aBaanus A9 Bin0ipKOBUX eTamiB TypHipy
Jlopori npy3i — [0HI MaHyBaJTbHUKH MaTEeMaTHKH !

[Ipononyemo Bawm 715t po3B’si3aHHSI KOMILIEKT 3aBJaHb TYPHIPY.

Jlesiki 13 3a7a4, U0 MPOMOHYIOTHCS HMXKYE, JOCUThH CKJIaTHI 1 HE 000B’S3KOBO
NOBUHHI OyTH po3B’s3aHi mNOBHICTIO. OuiHoBatuca OyAyTh 1 OKpeMi YacTKOBI
MIPOCYBaHHsI, PO30ip CYTTEBUX OKPEMUX BUITQJIKIB TOIIO. Y TIEBHHUX CHUTYAIlISIX BaIlIii
KoMaHA1 OyJe BapTO MOCTaBUTH M pPO3B’SA3aTH aHAJIOTIYHY, ajie, MOXKJIMBO, OUIBII
MPOCTY 3a7auy. Yce 1€ € BaXJIMBUM €JIEMEHTOM TYPHIpPHOI CTpaTerii, OCKUIbKU J1a€
MIJICTaBU U I[IKaBUX 1 KOPUCHUX HAYKOBUX JNMCKYCIA. 3amadi, Kl BUIAIOTHCS
3aHaJTO MPOCTUMHU, BAPTO CIPOOYBATH y3arajbHUTH: 1€ 3aBXKI1 BUCOKO OI[IHIOETHCS
Kyp1 TypHipy (HEXTYBaHHS X MOXJIMBOCTSIMH y3arajibHEHHS 1HKOJIM MPU3BOJUTH 10
BTpatu O6aniB). baxxaemo BaM yCHimHOi MiAroToBKH 10 TypHipy!

1. «HapiBHi cHI»

a) Amici skock HacHuucs 2018 rHOMIB, 10 cTOSM 1O Koy, KoXeH 13 THOMIB
MaB CIOYATKy JAEsSKy TMapHy (aje, MOKIMBO, HYJIbOBY) KUIBKICTH IyKepok. [lami
CTaJIoCs TaKe: yCl THOMU B OJIMH 1 TOM CaMUi MOMEHT MOJIIJIUIN CBOI I[yKEPKH Ha JIB1
OJIHAKOB1 YaCTUHM Ta BIAJAJIA OJHY YaCTUHY CBOEMY CYCIJOBI 37iBa, a 1HIIY —
CBOEMY CYCIJIOBI clipaBa. Y IMIJCYMKy B JE€AKOTrO THOMa onuHuiacs | mykepka, y
HACTYITHOT'O 32 TOAMHHUKOBOIO CTPUIKO — 2 IIYKEPKH, Y HACTYITHOTO — 3 IYKEPKHU
1T. I.; B OCTAaHHBOTO (TOTO, IO CTOSIB MEpE]] MEPIIMM THOMOM) CTaJlo, BiJIIIOBITHO,
2018 mykepok. Uu MOTJIO Take CTATUCS HACTIpaBIi?

6) Hactymnoi Houi Anici HacHumucs 1009 THOMIB, IO Tak CaMO CTOSUJTH 110 KOJTY
Ta JIUTMINCS LYKEpKaMH 3 cycilamu. Y TIJICYMKY B OJIHOTO 3 THOMIB CTajlo 2
IyKEPKH, B HACTYITHOTO 32 TOJUHHUKOBOIO CTPUTKOIO — 4 ITyKEPKH, B HACTYITHOTO 3a
HUM — 6 ITyKEpOK i T. I.; B OCTAHHBOTO THOMA, TaKUM YHHOM, 3HOBY OMHHHUJIOCS
2018 mykepok. Uu mir HOBUM cOH AJticu OyTH TTpaB0i0?

* 3a UMy 3agauamu OyIayTh MpOBeeHi uBepTh(iHanbHi Ta miBdinageHi 60i pinansHoro eramy XXI Beeykpainchkoro
TYpHIpY IOHHX MaTeMaTWKiB. J[Js TpoBeneHHS MDKIIKiIIBHUX, PaOHHUX, MICBKHX Ta OOJIACHUX €TaIlB TYpHIPY
BIIMOBIAHI JKypi I OPTKOMITETH MOXKYTh YaCTKOBO 3MIHIOBATH 3aIllpOITIOHOBAHUMN TIEpeITiK 3a1ad.



2. «/luBHA TAOIHLIINA»

VY BepxHboMy psaAKy Ta JiBomy croBmul tabmuui 2018 X 2018 mpocraBieHO
oauHUIl. Yucno y Oyab-saKiil 1HIIN KOMIpIli TaOauIll JOPIBHIOE CyMi BCIX YHCEII, 110
CTOSITh BOJIHOYAC JIIBOPYY 1 BHIIIE BiJ I11€1 KOMIPKH.

a) 3HaNAITh yC1 KOMIPKH, YUCJa B SKUX HAILJIO JUISITHCS 1 Ha CBOTO CyClia 3BEpXY,
1 Ha CBOTO Cycizia JiBOpYyY.

0) 3HaliiTh yCl KOMIPKH, YKCa B SKUX HALIO JUIATH 1 CBOrO Cyciga 3HHU3Y, 1
CBOTO Cyci/ia MpaBopyHd.

3. «APKTaHIeHC».

a) 3HalniTh ycl HaTypajbHI unuciaa P, (, M0 3aJA0BOJIbHIIOTH PIBHIHHS
1 1 =
arctg— +arctg— = 7

0) 3HalaITh yCi HaTypaJibHI uncaa P, (, I, 0 3aI0BOBHSIOTH PIBHSIHHS
1 1 1
arctg— +arctg—+arctg—=~—.
q r 4

B) JloBeiTh, 1110 MHOKHHA BCIX HATYypaJbHUX PO3B’SI3KIB P, , ', K piBHSIHHS
1 1 1 1 =z

arctg— + arctg— + arctg— + arctg P = 1

r

€ CKIHYEHHOIO.

4. «3cyB HAMiBNPOCTUX YK CED

a) Hexait x=3p, x+1=2q , X+ N=3r, X+ N+1=2s, n1e p, (, I, S — JesKi
mpocti ymcia, N — HarypaibHe 4YHCIO. SIKOTO HAWMEHIIOr0 3HAYECHHS MOXKE
HaOyBaTH uncio N?

0) Hexait y=2p, y+1=3q, y+N=2r, y+N+1=3s, ne p, q, I, S — 1neski
npocti uncna, N — Hatypanbhe yucno. Josenits, mo N = 12.

B) Uu icHye Take uncio y, akmo N = 127

5. «JliopanToBe PiBHSIHHSD)
JInst HaTypabHUX M, N PO3MIISTHEMO PIBHSIHHS

(nx2 +1)(my2 +1) =(m+n)z* +1
y HaTypajJbHUX YUClax X, Y, Z.
a) JloBenaiTh, MO iICHYe HECKIHUEHHO Oarato map (M, N) B3aEMHO MPOCTUX

qucen, OimpImmX 1, 1715 SKUX 1€ PIBHSHHS Ma€ PO3B 30K,
0) JloBeniTh, 110 PIBHSAHHS HE Ma€ PO3B’SI3KIB 11 M=N=2.



6. «®idonauyyeBa cucremMa»
Yucna Pi6onauul Bu3HavaroThes piBHocTsmu: F=F, =1, F ,=F +F . Jl&4a

KOXHOTO HAaTYpaJIbHOTO 4HuCia N PO3B’SKITh CUCTEMY PIBHSIHbD:

Fx+F_.y' =F_z°

n+2

Fy+F 72°=F X,

n+2

2 3
Fz+F X" =F_Y.

7. «biHOMianbHA HEPiBHICTbY»

Hexait N >m >k — HarypabHi yncna.

) N+m
a) JloBeniTh, 110 JJIsI 6yﬂb->11<0r0 HaTypaJIbHOI'O yuciaa P ZT CIIpaBeJIMBa

HEPIBHICTh

CxCra-Ci <(CH

N-m+1
m>~m+1* p )

(1)

0) [HosexiTh, 110 3HaMIeThCs Taka HesanekHa Big N, m, Kk crama a>2, mo
1

N +1(N +1)Nm+1
a m '

HepiBHICTH (1) BUKOHY€ETHCS JUIS BCIX HATYPAIbHUX Yncen P >
Tyt C¥ nosHauae KinbKicTh CIIOMydeHb 3 N eleMeHTiB 110 K.

8. «Ckpi3zb 11»

[TnommHy po30uin Ha OJUHUYHI KBAJPATUKH M y KOXKEH KBaJPaTUK 3allMCaIN 10
OJTHOMY HaTypaibHOMY unciy. [licis mporo A KOXKHOTO KBaJpaTHUKa MOpaxyBasd
pi3HHULIIO: AOOYTOK YHMCEN, 3allMCaHUX Yy CYCIAHIX 3 HUM KBaJpaTUKax 3JiBa Ta
CrpaBa, MiHyC TOOYTOK YHCe, 3alMCAHUX y CYCIJHIX 3 HUM KBaJpaTHUKax 3HU3Y Ta
3BepXy. U MOTJI0 cTaTUCA TaK, 110 yC1 Takl pi3HUII JOPIBHIOIOTH 117

9. «EkKBiBaJIeHTHi TpiiKkm»

Ha3semo nBi pi3Hi Tpiiikm & <a,<a, ta b <b,<b, HarypanpHux umcen
exgieaneHmuumu, KO a, +a, +a, =h, +b, +b, Ta aa,a, =bb,b,.

a) JloBeniTpb, 110 ICHY€ HECKIHUEHHA KUIBKICTh Map €KBIBAJICHTHUX TPIHOK TaKuX,
10 >KOJHA TIapa HE YTBOPIOETHCS 3 1HINOI MApW MHOXKEHHSIM YCiX IIECTH €JIEMEHTIB
Ha OJHE ¥ T€ XK YHCIIO.

0) 3HaiigiTe yci HartypaibHi uuciaa M, mis SKUX ICHYIOTH JBI €KBIBQJICHTHI
TPIiiiKkK HATYpalbHKX 4Kcen & < a, <a, Ta b, <b, <b, Taxi, mo max{a,;b,}=M.

10.«ikaBi miAMHOKHHI»
3HaNIITh KIJTBKICTh HETOPOXKHIX MIAMHOXKUH MHOXHUHU {1, 2,..., 1009} 13 CYMOIO

€JIEMEHTIB, 110 AUIMTHECA Ha 2018.



11. «<HoyT0yK i3 diibMaMu»

20 ONHOKJIACHUKIB HAMHUCAIM CHOUCKH 1O S5 QiabMiB, sSKi iM T0100arOTHCA.
3’sCyBajIoCh, 0 Oyab-SK1 ABA CIIUCKHA MAIOTh HE OLIbIIE HDK M OJHAKOBUX (DUIBMIB.
KiacHuii kepiBHUK 3aBaHTaXWB BCl 11 (IIbMH Ha HOYTOYK. Slka MiHIMajibHA
KUIBKICTB (DUIbMIB MOK€ OyTH Ha HOYTOYKY, sIKio a) m = 1; 6) m=27?

12. «I'pynu ejieMeHTiB»

JlaHo MHOXHHY 13 2N eneMeHTiB. Po3rismaroThCsi BCl MOXIIUBI Tpynud 3 N
€JIEMEHTIB Il€1 MHOXKHHH. [3 HMX MOTpiOHO BHOpaTH PIBHO MOJIOBUHY TPyH Tak,
00 KOKEH €JI€MEHT BXOJIMB PIBHO B MOJOBHUHY 3 OOpaHUX TPy, MIPUIOMY Oyb-sKi
7Bl BUOpaHi rpynu Majy Xxo4a O 1Mo OJIHOMY CIUIBHOMY €JIeMEHTy. Yu MOXKIHBO IIE,
ako: a) N=3,6) N=8,B) N=97

13. «IllepxiT ropixin»

Awnppiii, borgana i Bacuib cuasiTh 3a KpyriauM CTOJIOM 1 inaTh ropixu. CodyaTky
BCl ropixu y AHnpis. Bin numuth ix nmopiBHy Mk bormanoro 1 Bacuiiem, a 3amuiiox
(sxkmo BiH €) 3’imae. IloTiM yce TIOBTOPIOETHCS: KOXKEH HACTymHUM (3a
TOJIMHHUKOBOIO CTPUIKOIO) JUIWTH T1 TOPIXH, SKI 3apa3 y HBOro, MOPIBHY MIXK
cycizamu, a 3ajuIIoK (Ko BiH €) 3’inae. Crnodatky ropixiB O0ymno Oararo (Oinbiie
3). VY nesxuii MOMEHT 4acy BHUSIBUIOCH, 1110 3’111 O1IbIIIe MOJTOBUHU ropixXiB. CKiIbKH
ropixiB OyJso cnovyarky?

14. «/IBOK0JIBOPOBA MIOKOJIATKA
VY mpsAMOKYTHINM MIOKOJAHIN TUIKATII PO3MIPY M HA M € MOJIBKU JIBOX KOJBOPIB —

Oum 1 yopHi. JliBa BepxHs A0JibKa 3aBXIM YOPHA, MpaBa HUXKHS — 3aBXKAU Olna;
KOJIBOPH 1HIIUX JI0JBOK 33J1al0ThCsl 10BUIbHO. ["annycs i [leTpuk rpatoth y Taky rpy.
Bonu nodeproso Bijipi3aroTh BiJl IOKOJAIKH MIMATKU [ -1oA10HUM HOXKEM 1 3’ i1aI0Th
ix. Hixk He MO’KHa MOBepTaTH; KOKHUM XOJOM T'paBellb 3a0Upae MeBHY JO0JbKY 1 BCe
(B yMOBHOMY MPSIMOKYTHHUKY), 110 3HAXOJUTHCS IMpaBillie Ta HUxK4e BiJ Hei. [lounHae
rpy 'annycs. Ilporpae Toi, XTo mepumuil 3'icTh 4OpHY J0JibKY. JlOoBeniTh, 110 TpH
TOBUTHHUX PO3MIpax MIOKOJAIKK W JOBUTBHOMY ii po3dapOyBanni ['anHycs Mae
BUTPAIITHY CTPATETIIO.

15. «IllaxoBa KOMIO3UIis»

[1i yac maxoBoi mapTii 3anuimiocs 1’ ate ¢iryp (ado mimakiB) Ha KIITUHKAxX al,
bl, b5, c2, c4. I'aHHycs moAWBWIACS Ha IIAXIBHUII0 W 3amuTana, YHA XiJ.
OTpuMaBIIM BIANOBIAb, BOHA 3MOIVIAa BHM3HAYWTH OCTaHHIM XiJ KOXXHOIO 13
cynepHukiB. BuzHaure, siki Girypu CTosITh Ha BKa3aHUX KJIITHUHKAX.

16. «I1o0y10Ba TPMKYTHUKA)

Hexait K, T — Touku TOTHKY BIMCAHOTO Ta 30BHIBIIMCAHOTO KiJ1 10 cTopoHu BC
tpukyTHuka ABC, M — cepenuna croponu BC . [loOynyiiTe mupkysem 1 JiHIHKOO
TpukyTHUK ABC 3a mpomensimu AK Ta AT (Ha Hux Touku K, T He BigMiueHO) Ta
TouKor0 M .



17. «I 3HOBY OyAy€MO TPHKYTHHK»
[ToOyny¥iTe 1mupkyaem i jiHiiikoro TpukytHuk ABC 3a croponamu b, C Ta
Bijipi3koM Al, ae | — 1ieHTp BnurcaHOTO KoJjia IIbOro TPUKYTHHUKA.

18. «HoTupu koaa»
VY roctpokytHomy TpukyTHUKY ABC mpoBenu Bucoty AH. Ha Bigpizkax AB,
BH, CH ta AC sk Ha aiamerpax noOynoBaHi Kojla @,, @,, @, Ta @, BIIIOBIIHO.

OxpiM TOukM H, xonma @, Ta @, nepeTHHaOThCsA B Touli P, a kona @, Ta @, — B
tourti Q. Ilpsmi BQ Ta CP mneperunarorbest B Tourti N. JloBeniTh, 110 sl TOYKa

JICKUTh Ha cepeiHii JiHii TpukyTHuka ABC , mo mapanensHa 1o BC.

19. «Binpi3ku BcepeauHi KoJIa»

Ycepenuni xona aiamerpa 1 po3MilieHO AEKIbKa BIAPI3KIB, CyMapHa TOBXKHHA
akux nopiBHIO€ 30. JIOBXKUHM BIAPI3KIB Ta iX KUIBKICTH MOXKYTh OyTH OYIb-SIKUMH,
BIJIPI3KM MOXYTb MEPETUHATHCS UM TOPKATUCS Koja. Y MOkKe Tak TPamuTUCh, IO
’KOJIHA TIpsSiMa HEe TIepeTHHAE OlbIne, HiX: a) 17, 6) 25 Biapi3KiB?

20. «O0MiH inpopmaniero»

I'patore 'anna i1 Ilerpuk. BoHM MaroTh CUMETPUYHY MOHETY, MPH MiJAKUJAHHI
SIKO1 BUTIAJIa€ TepO UM pellika 3 0JHAKOBOK MMOBIPHICTIO. ['aHHA HAOAMHIN MIAKUIAE
MOHETy N pasiB (N>2 — ¢ikcoBane) i HazuBae IleTpuky skech uucimo i, 1<i<n,
Jami Iletpuk migkugae MOHETY N pasiB 1 Ha3uWBae sKech ynuciao |, 1< j<n. Bouwu

BUTPAIOTh, SAKIIO Y 'aHHM Ha | -My MiJKWAAaHHI BUTIAIO Te came, o y [leTpuka Ha i -

My miAkuaadHi. Yu MOXyTh BOHM TpaTd TakK, HI00 BUTpaBaTH 3 IMOBIPHICTIO,

: 1
O1IBIIIOK0 32 — 7

*k*k

Marepiaim 11 npoBeieHHS BiI0IPKOBHUX eTaMiB TYPHIPY MiATOTYBAJIHU:
I.T. Bemmuko, P.B. Omurpumms, C.I. [douenko, B.M. Kypasibos,

A. L. Kasmepuyk, O.T. Kykym, O. O. Kypuenko, 1. A. Kymnip, M. I1. Mopos,

. I1. Mucak, A. JI. Hikonaes, O. b. [lanacenko, B. M. Paguenko, M. M. Poxkoga,
I1. I. CamoBod, II.T. Crerannesa, O. K. Tonmuro, 1. B. ®enak, A. M. ®poikiH,
I'. M. IlleBueHKO.
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