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XXII BCEYKPATHCBKHUM TYPHIP FOHUX MATEMATHKIB
IMEHI ITIPO®ECOPA M. !. IAPEHKA

3aBaanus 11s1 BigGipKoBUX eTamiB TypHipy

Jlopori apy31 — 0H1 IIaHyBaJbHUKWA MaTeMaTUKH !

[Iponnonyemo BaMm 1151 po3B’si3aHHS KOMIUIEKT 3aB/IaHb TYPHIPY.

Jeski 13 3a1a4, M0 MPOMOHYIOTHCA HHXKYE, JOCUTh CKIIaJHI 1 HE 000B’I3KOBO
MOBUHHI OyTHM pO3B’s3aHi MOBHICTIO. OliHIOBaTUCA OYyIyTh 1 OKpPEMi YacCTKOBI
IIPOCYBaHHsI, pO30ip CYTTEBUX OKPEMHUX BHMAJKIB TOLIO. Y MEBHUX CUTYaLISIX BaIlliid
KOMaHJlI OyZie BapTO MOCTaBUTU W PO3B’S3aTU AHAJIOTIYHY, aje, MOJIMBO, OLIbII
MPOCTY 3a7auy. YCe 1€ € BaXJIMBUM €JIEMEHTOM TYPHIPHOI CTpaTerii, OCKUIbKU Ja€
MIJCTAaBU I I[IKABUX 1 KOPUCHUX HAYKOBMX AMCKYCid. 3aaadi, sIKI BHIAIOTHCS
3aHaJTO MPOCTUMH, BAPTO CIPOOYBATH y3arajJbHUTH: 1€ 3aBXKIU BUCOKO OLIIHIOETHCSA
Kypl TypHIpY (HEXTYBaHHS >k MOKJIMBOCTAMHU y3arajibHEHHsI 1HKOJIM IPU3BOIUTH 10
BTpaTH 0aniB). baxkaemo BaM ycminiHoi miarotoBku a0 TypHipy!

1. «/lioganTOBI piBHAHHA»
a) JloBemiTh, IO JUIS JOBUIBHUX HATypaJlbHUX YHCEI a Ta b piBHIHHS

X’ —xy—y*=a’+ab-b* mMae HeckiHUeHHy KilbKiCTh PO3B’SI3KiB y HATypaTbHUX
quciax X 1a Y.

0) CKIHYEHHOI0 YU HECKIHYEHHOI € MHOXXHMHA Tap B3aEMHO MPOCTUX
HATYPAJbHUX YMCEN @ Ta b, IUIs SKUX PiBHSIHHS

x4 _ Xzyz _ y4 —a*+a?_p
Ma€ po3B’S3KH Y HATYpaJIbHUX Yuciax X Ta Yy ?

B) Uu mae 1e piBHSAHHS PO3B’S3KM y HATypalbHUX YHCIaxX X Ta Y, SKIIO
a=b=1?

" 3a nuMu 3aauamMu OyIyTh MPOBEICHI YBEepTh(iHANBHI Ta miBiHadbHI 001 dinampHOTO etamy XXII
BceykpaiHCbKOro TypHipy IOHMX MaTeMaTHKiB. s mpoBeneHHs MUKIIKUIBHUX, PallOHHUX, MICBKHX Ta
00JIaCHUX eTaIiB TypHIpY BiJIOBIJHI Xypi i OPTKOMITETH MOXYTh YaCTKOBO 3MIiHIOBATH 3allPONIOHOBAaHUMA
MepeiK 3aad.



2. «/IBi HepiBHOCTI»
JI7ig BCiX HATypaJbHUX YUCEN N JTOBEIITh HEPIBHOCTI:
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3. «HepiBHicThb 1151 cepeaHix»
Hexait m — HaTypaJibHe 4YMCIIO. 3HAWIITH yCi Taki HaTypaibHi K, mo s
JOBUTBHUX TOJAaTHUX A Ta b crpaBemiuBa HEPIBHICTH:
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4. «Cnoptaoro»

VY JlototpoHi Mictuthbest 36 3aHymepoBaHUX KynboK. [lin vac posirpairy
JoTepei BUIMAJAE IIICTh KyJIbOK. I'paBelb Kymye OUIET 1 3aMCye B HbOMY HOMEpPH
IIECTH KYJbOK, 5IK1, Ha MOT0 yMKY, BUIIAAyTh Mija 4ac po3irpamy. Uu Moxxe rpaBelb
Kynutd 12 OuleTiB 1 TrapaHTOBaHO, NpPHHAMMHI B OJHOMY 3 HHUX, Brajaatu
HIOHANMEHIIIE 1Ba HOMEPH?

5. «Po30uTTH UMCaa»
a) Yu icHye HatypanbHe uncio N, sike MoxHa moHaiMenie 100 cnocobamu
HOJATH SIK CyMy JIBOX npocTtux uuce’d: N=p, +q =p,+0,=... ?

0) Yu icHye HatypanbHe yncio N, ske moxkHa mjoHaiimeniie 100 cnocobamu

TIOJIaTH SIK CyMY JBOX KBaJpaTiB HaTypansHUX unced: N =a’+b’=c*+d*=...?

6. «IlikaBi yucaoBi Habopw»

a) CKIHYEHHOIO YW HECKIHYEHHOIO € MHOKMHA YETBIPOK HATypaTbHUX YHUCEIN
TaKuX, M0 J00OYTOK Oyab-SKHX JIBOX YHCEJ KOXKHOI TaKoi 4eTBIpKH, 301IBIICHUN Ha
1, € kBapaTOM HATypaJIBHOTO YKCIia?

0) BkaxiTe X04 OJHY I’ATIPKY PI3HUX JOAATHUX PAIllOHAIILHUX YHCEIN TaKUX,
10 ’KO/IHE 3 HUX HE € HATypaJbHUM YHUCIIOM 1 JOOYTOK OyIb-SKHX JBOX 13 IIUX YKCET,
30UTbLIEHUH HA 1, € KBaJpaTOM pallOHAJIBHOTO YUCIa.

7. «IloginbHicTh HA 37»

) r .1 2 3 35
PamionanpHe yuciao — € cymoro 35-tu a1pobiB —-, —. e I Ta
S
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S — mum umcaa. JloBemiTh, mo I giauThes Ha 37.



8. «PiBHOOEIpEHI TPUKYTHHKHN

["annycs, [letpych Ta Mukosika He3alexHO OJHE BiJ OAHOTO HAaMAaJIIOBAJIH IO
0oJIHOMY piBHOOeIpeHOMY TpUKyTHUKY ABC, BCi KyTH SIKUX BUMIPIOIOTHCS ILUIUM
yucioM rpanyciB. BusBuiocs, mo ocHoBu AC 1HUX TPUKYTHUKIB PIBHI 1 JUIs
KOKHOTO 3 HUX Ha mpomeHi BC icuye taka Touka E, mo BE=AC, a xyr AEC
TaKOX BUMIPIOETHCS IUTMM YHCIIOM TpaayciB. Yu 000B’SI3KOBO:

a) BC1 TpY HaMaJIbOBaH1 TPUKYTHHUKH PiBHI MK CO00I0;

0) cepen HUX 3HAWAYTHCS MPUHAKWMHI JBa PIBHI TPUKYTHUKH?

9. «BnmucaHni koJyia»

Ha croponi BC nepiBHOOeapeHoro TpukyTHuka ABC BuOpamu Touky D 1B
koxeH 13 TpukyTHukiB ABD Ta ACD Bnucaimu komo. Ilotim yce Burepiw,
3IMIIMBIIM JIMIIE JBa Koja. Bimomo, 3 sikoro OOKy BiJ I1XHbOi JIIHII IIEHTPIB
po3ramoBaHa BepmuHa A. 3a JONOMOrol ILMPKYJs 1 JIHINKKA BIJAHOBITH
TpukyTHUK ABC, K110 MU 3HaeMO, 1110 B HOMY:

a) AD e GicekTpucoro;

0) AD e meniaHo1O.

10. «XapakTepu3aiisi OpTOLEHTPA»
Ha Bucori AH, rocrpokyTHOoro HepiBHOOenpeHoro TpukyTHuka ABC 3

MONAapHO PI3HUMH CTOPOHAMM BUOpasiM JesKy TOUKy X , 3 siIkOi Ha ctopoHn AB Ta
AC onycrunu nepnengukyiasipy XN ta XM BianosinHo. BusBuiocs, mo H,A —

Oicextpuca kyra MH,N. JloBenits, mo X — TOYKa NEPETHHY BUCOT TPHUKYTHHKA

ABC.
11. «3oBHIBIIHCaAHI KOJIa)»
Hexaill ,, @,, @, — 30BHIBNNCaHI KoJa, [0 JOTUKAIOTHCA 10 CTOpiH &, b, C

1, |

notuky 1ux kin go npsmoi BC. Ilpsami T, I, Ta T, nepernnarorscs B Toumi Q.

TpukyTHuka ABC BianosinHo; | — neHTpy nux ki 1, , T, , T, — Touku

a’ c

JloBeniTh, IO LIEHTP KOJa, BIMCaHOro y TpUKyTHUK ABC, nexxuts Ha mpsamiid T,Q .

12. «YpiBHOBa:KeHe PO30OUTT»
Ha mmomuHi 3a1aHo N pi3HUX TOYOK. PO30OUTTS 111€1 MHOKMHHM TOYOK Ha JIB1

HETNOPOXKHI  MiJAMHOKUHU {A1 A, ..., A<} Ta {Bl, B,, ..., Bn_k} Ha3BEMO

8PIBHOBAIICEHUM, SKIIO JUIS IILOTO PO3OMTTS Ha IUIOIIMHI 3HANMACTHCA Taka Touka M,
mo MA+ MA,+ ... + MA = MB + MB,+ ... + MB_,.

a) JloBemiTh, mo it Oyap-IKOTO HAO0Opy 3 N>2 TOYOK ICHYE XOY OJIHE
BPIBHOBA)KEHE PO3OUTTS.



6) [Hosenitp, mo anst Oyap-SKOro HaOOpPy 3 MapHOIO KUIBKICTIO N> 2 TOYOK

. . n .
1ICHY€ X004 OJHC BP1BHOBAKCHC pO36I/ITT$I Ha MHOX>XHMHH 3 E TOYOK Y KOXHIH.

B) JloBemiTh, 110 A KOKHOTO N> 2 icHye HAOIp 13 N TOYOK, JUIsl SIKOTO KIJTBKICTh

YPiBHOBa)XEHNX pO3OUTTIB He MeHma 3a 2" °. Ilpu mbOMy pO3OUTTS, B SKHX MBI
MHOKHWHHU TIPOCTO MIHSIOTHCS MIXK COOOI0, BBAXKAEMO OJTHAKOBUMH.

13. «3amo1eHHsI apaJieJiorpaMaMu»
[Terpuk mae omgHakoBi mapanenorpamu 3 kyramu 45° ta 135° 1 moBXXKUHAMHU

ctopin 1 Ta J2.

a) JloBeniTh, 1m0 y NPSIMOKYTHY KOPOOKY po3Mipy 2xN, N>2, BiH HE 3MOXKE
MMOMICTUTH OUITBIIE HIX 2N — 2 MapajuieorpamMHu.

0) JoBeniTs, 1m0 y KBagpaTHy KOpOoOKYy po3Mipy 4 x4 BIH HE 3MOKE TOMICTUTH
13 nmapanenorpamiB. HaBeniTe npukiaa po3MiiieHHs 12 mapasienorpamiB y KopooOii.

B) HaBeniTh npukiazg po3mimieHHss 4N —4 napasienorpamiB y KOpoOlii po3mipy
4xn, n=4.

Iapanenocpamu mooicna nepesepmamil.

14. «KoJ10His1 MiKPOOPTraHi3MiB»

3a JOMOMOIOI MIKPOCKONY BYEHI BHUBYAIOTH N MIKPOOPraHi3MiB, SIKI €
IIEHTUYHUMH MDK COOOI0 B YChOMY, KpiM pO3MIpIB Ta HIBUAKOCTI pocTy. Koxen
MIKpOOpraHi3M POCTe 3 MEBHOIO JIIHIMHOI MIBUAKICTIO, KA IS PI3HUX OPraHi3MiB
Moske 0yt pizHOIO0. [I{0XBUJIMHU BUEHI IPOBOASTH CIIOCTEPEKEHHS: BOHU JAUBIIATHCS
y MIKPOCKON Ta 3aHOTOBYIOTH N  YHCEN, 10 BIANOBIAAIOTH po3Mipam
MIKpOOPraHi3MiB y JaHUW MOMEHT 4Yacy (MOPSIOK YHMCENl BUSBISIETHCS JTOBUIBHUM,
OCKIJIbKH OpPraHi3MHU BECh Yac PyXaroThCs).

a) JloBemiTh, 1110 iICHYE YUCIO M, sIKE MOXE 3aJIeKaTH BiJ N, ajie HE 3aJICKUTh
B1J1 HAOOPY MIKpOOpraHi3MiB, Take IO MICIsI M CHOCTEPEkKEHb BUEHI TAPAHTOBAHO
3MOKYTh BUBECTU HAOIp 13 N MBUAKOCTEH, 3 IKUMH POCTYTh MIKPOOPTaHi3MHU.

0) YUu moxHa mokinactu m=37

15. «ApximMen 3BaxKy€ 3JTUTKI»

a) llap Cupaky3 I'iepon mMaB 6 3070THX 37MUTKIB. Ha BUTIISI 3IUTKH CXOXI,
OpoTe MAacH Yy HUX pi3HI (OJHAKOBHX Mac Hemae€). ApxiMeay BUAAIA Tepe3u 31
CTpPUJIKOIO 1 Oupku 3 HOMepamH BiJ 1 g0 N. 'iepoH Haka3aB ApxiMedy 3BaXKUTH Iii
3JIMTKU ¥ HA KOXHUM MPUKIIEITH OUPKY Tak, 1100 HOMEpHU MIILIK 3a 3pOCTaHHSAM Mac.
[Ipu nboMy Apximemy BHAAIOThH 3JIUTKU MO OJHOMY W OJpa3y MICis 3BaXyBaHHS U
HaKJICIOBaHHS OWPKU HOTO 3a0UparoTh (TOOTO 3MIHUTH OMPKY Bke HE MokHA). [IpoTte
J03BOJISIETHCS, 1100 HOMEpPH HILIM HE 3a MOPSAKOM: HANpUKIIAJ, MOXHA, 100U



HaIermuii MaB HoMep 3, Ipyruil 3a Macoro — 8 Tomro. s sIKOro MiHIMAaJIBHOTO N
ApxiMen Moxe OyTH MEBEH, 110 3yMi€ BIOPATHUCH 13 3aBJaHHIM?

0) Yce Te came, ajie MOCTaBIEHO JOJATKOBY YMOBY: PIi3HUYI MIdDC HOMEPAMU He
NOBUHHI 3MEeHULY6amuch, TOYHIIIE, IOBUHHO BUKOHYBATUCh &, <a,—a& <a,—a, <...

Uu BucTauuth ApxXiMeay cTa TUCSY HOMepiB? A MUIbHOH? YKaxiTh sike-HEOyIb
9UCIIO N, IS IKOTO ApXiMe[] IBHO 3MOKE€ BUKOHATH 3aB/IaHHS.

16. «baykaHHs N0 AIJILHUKAX)

JIBo€ rpatoTh y Taky rpy. llepmmii Ha3uBae Oyab-SIKU HATYpATbHUNA TiTHHUK
gucima 1000000, a mami rpaBiii mo 4ep3li MHOXaTh ab0 JUISTH OCTaHHIN Ha3BaHWIMA
TUIBHUK Ha MPOCTE YHUCIO TakK, 00 OTpUMaHWM pe3yiabTaT OyB 3HOBY JUJIbHUKOM
gucaa 1000000, skuif He Ha3uBaBcs paHiiie. ['paBellp, SSKUl HE 3MOKe 3pOOUTH X,
nporpae. XTo 3 TpaBliliB MOKE FrapaHTyBaTu coO1 nmepeMory?

17. «HapiBHa ¢imxka»

Ha mommii BigMideHO N TOYOK, SIK1 € BEpIIMHAMU MPABUILHOTO N-KyTHUKA. B
OJIHIM 13 TOYOK 3HAXOJuThes Gimka. J[Ba rpaBIll Mo 4yep3l MEPEMINIyIOTh i1 B 1HIIY
BIIMIYEHY TOUKY 1 IPU IIbOMY MaJIIOIOTh BIJIPI30K, IO iX CIOdydYae. SIKIIO ABlI TOUKH
BXKE 3'€IHaHI BIAPI3KOM, TO Takui Xia 3a0opoHeHui. ['paBerp, sSKUil HE 3MOXKeE
3po0OuTH XiJl, Mporpae. XTO 3 TPABIIIB MOXKE TapaHTyBaTH OOl IepeMory?

18. «I'pa 3 apudpMeTHUHOIO TPOTPeECi€r0»

3aJaHo 4OTHPH IOCIIJOBHI 4iIEHW apu(MeTH4HOI mporpecii a,, a,, a,, a,.
I"annycsa i1 MukoJsika rpatoTh y Taky rpy. Bonu no yep3i (nepmoro xoauth ['aHHyC)
BUOMPAIOTh OJHE 3 YOTHUPHOX 33JaHUX YHUCEI 1 3aHUCYIOTh MO0 3aMICTh CUMBOIIY *
y BUpA3 *-*—*.%_ Je Kparka — I 3HaK MHOXeHHs. [licis 4oTHUpbOoX XOAiB y BHpas3i
KOKHE 13 3a/IaHUX YHCEJI 3yCTPIYAEThCS MO OJTHOMY pa3y. SIKII0 3HAYEHHS BUPa3y €
Bil’éEMHUM, TO BuUrpac MuKojka; B IHIIOMY BuUIaJKy Burpae [amnycs. UYu € y
["annyci BUrpamga crpareris?

19. «Typa i koHni»
Ha maxiBHUILII pO3MICTITh Typy 1 HAOUIbITY KUIBKICTh KOHEH Tak, 1100 KoaHa
¢irypa He Ouiia iHIy.

20. «Po3micTuTH maxosi gpirypu»

Maemo maxiBuuilo # 8 diryp: kopoisb, dhep3b, ABI TypH, /IBa CJIOHH Ta JIBa
koHi. [ToTpiOHO BUITaJKOBHM YMHOM PO3CTaBUTH 11l (DIrypu Ha MEPIIil TOPU3OHTAII
Tak, 100 BUKOHYBAJIUCHh YMOBHU:

1) KOpOJIb MyCUTh CTOATH MIXK TypaMH;



2) cl0HU OBUHHI OyTH PI3HOMIIBHUMU;

3) yci po3MmilleHHs, 0 33JJ0BOJIBHIIOTH OOMIBI MOMEPEIHI YMOBH,
PIBHOMMOBIpPHI.
a) CKIJIbKM 1CHYE PI3HUX PO3MIIICHB 32 YMOB 127
0) CkyjacTu ajdropuTM TeHeparllii po3MilleHb, 10 3aJ0BOJIbHIE YMOBU 1-3, SKIIO Y
pOJIi TeHEepaTopa BUIAIKOBUX YMCEN BUCTYIA€E KOJOA 13 5 KapT.

21. «OcobnauBmii pedyc»
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Ha niarpami kokHa jiTepa BIANOBIJAE MEBHOMY THIIOBI MIAXOBOi (Iirypwu.
Benuki nitepu — 11e pirypu oJHOTO KOJIHOPY, Mai JIITepU — (HIrypu 1HIIOTO KOJIHOPY.
Y upboMy ocobaueomy pedyci ¢Girypu MOXYTh OyTH «IIPEACTABICHID» OB HIX
OJIHi€I0 JiTeporo. Hanmpukiam, KOHI MOXYTh OyTH «3aKOJ0BaH1» OJHOYACHO JIITEpaMU
I Ta A. Bu3HauiTh MO3UIIIIO 1 OCTAHHIHN Xi/I.

**k*

Marepiaau 11 NIpoBeieHHS BIA0IPKOBHX eTamiB TYPHIpy MiAr0OTyBaJIM:
B. M. Kypasnwos, E. I'. Eitnazan, O. B. 3enencokuii, A. . Kasmepuyk, /1. Koykni,
O.T. Kykymi, O. O. Kypuenko, M. II. Mopos, . II. Mucak, O. b. [Tanacenxo,
B. M. Paguenko, M. M. Poxxosa, I1. I. Camosoin, O. K. Tosmuro, E. I TypkeBuuy,
I. B. ®enak, A. M. ®pounkin, I'. M. IlleBuenko.



