OJ-“MHIA'D'A 3 MATEMATUNKWU PYCAHIBCBKHIT

¥

a‘ «UNDOPATA» i
HMDPA S Knac MUEF

1. ManiHgpom - ue 4mcno, sike O4HaKoOBO YNTAETLCA 3 NoYaTKy Ta 3 KiHug. Hanpuknaa, 58985,

404 - naniHgpomu. 3anuwite 2023 y BUrMSAI pidHMLi 4BOX NaniHAPOMIB.

(Uixoybka [1.B.)

Po3B’A30ok. Akwo binbwmnin 3 ABOX naniHAPOMIB YOTUPULMAPOBE YUCNO, 40 MEHLUMA MOXe ByTn
abo yotmpuundposum ( Bunagok A) abo Tpuumdposum (Bunagok b). Bunagok A € HEMOXNMBUM,
OCKinbkn 3 piBHOCTI abba-cddc =2023, posrnagatoun uen npuknag 9K BigHIMAHHA Yy CTOBMYUK,
BUMNMMBAE, WO a>c, a Takox b+10-d=3 (1) ta b-1-d=0 abo 10+b-1-d=0 (2). PiBHaHHs (1) Ta (2)
OLHOYACHO BUKOHYBaTUCH HE MOXYTb.

Bunagok b: abba-cdc =2023. Tyt HeBaxko nomiTuTi, wo a= 3 abo 2 Ta c=1 abo 9 BignosigHo.

[pyrvin BUNagok gae oauH i3 Moxnmnemnx po3e’siskie: 2023=2992 - 969 .

3ayBa*KMMO, LLO € i iHWI PO3B’A3KM, AKWO HaMbiNbLWKMA 3 NANIHAPOMIB CKNaAAETLCA BiNbLL HiXK 3
4YOTUPLOX LUUPP.

Bignosiab: Hanpuknag 2023= 2992 — 969.

a 6nakutHa 3 iHworo. JliHa cknana 3 Hei irypky, ik Ha MantoHKy. Aka
AO0BXMHA L€l CMYXKN?
(fOdiHa H.B.)

2. MpsiMOKyTHa CMYy>kKa nanepy LUMPUHO 2 CM XKOBTa 3 04HOro 60Ky, T
6 cm

Po3B’s30K. Kpai CMyXKun yTBOpUNKN ABa NPAMOKYTHUKN: OOWH LUMPOKUNA i é g
HU3bKWIA, LUMPUHOK 6 CM i BUCOTOK TaKoto, K Y BINoro YoTMPUKYTHUKA, = &
O 3HaXOAUTbCA BCepeauvHi, a Apyri NPAMOKYTHUK BUCOKUI | BY3bKWUI, BUCOTOK 6 CM i LLUMPUHOLO,
AK y 6inoro 4YoTuMpuKyTHUKA. [epnmeTpu UMX NPSIMOKYTHUKIB OOQMHAKOBI i OOPIBHIOTL OOBXMHI
CMYXXKW. 3HANTK TX MOXHA, NOMITUBLLMN, WO BHYTPILHIN YOTUPUKYTHUK € KBAZPaTOM, CTOPOHA AKOro
Ha OBi LUMPWUHKM CTPIYKM MeHLUA, HidX 6 cM, TO6TO AopiBHIOE 6 — 2 — 2 = 2 cM. TO6TO AOBXUHA CTPIYKM
OOpPIBHIOEG +6 +2 + 2 =16 cMm.

BianoBiab: JOBXWHA CMYXKKN 16 CM.

3. B ogHin kpaiHi xunn wicte nuuapis-gpy3is. OQHOro AHA KOXEH 3 HUX BidBigaB Nno 4oTupu
SIKUXOCb 3aMKW. BmaBmMnocs, Lo KOXeH 3aMOK L€l KpalHX BigBigano piBHO Tpu 3 UMX Nuuapis.
CKinbku x 6yno 3amkiB B KpaiHi?

(lonoe B.€.)

Po3B’sA3ok. [Nloniymmo BCi BigBigyBaHHA: 1X Oyno B 4YoTupu pasun Ginblue, HiX nuuapis, To6TO
6*4 = 24. 3 iHworo 60Ky ix 6yno BTpuYi BinbLue, HiX 3aMKiB, TOGTO 3amMkiB Byno 24 : 3 = 8.
BianoBiab: B kpaiHi 6yno 8 3amki..



4, [Mepen oniMniagoro XTOChb 3 YYHIB 3anMcaB BipHUM NPUKIIag Ha Ao4aBaHHSA Ha pEXS

powyi, a Cawko 3amMiHMB B HbOMY AesiKi undpu 3ipodkamu. U MOXHa ckasatm Npo <+
SIKyCb 3ipOUKy HaMEeBHO, sIKy BOHA LMpY NPUXOBYE? 35%
(Moros B.€.)

__46%*
Po3B’A30Kk. 1*87

byoemo OuBMTMCL NOCNIAOBHO Ha CTOBMYMKWM, MOYMHAKYM 3 npaBoro kpaw. B
nepLIoMy TakOMy CTOBMYMKY CYMY 3ipOHOK MOXe ByTH :
1 eunadok: 8. Tofi € nepeHic oagMHULI Y HAaCTYNHUI CTOBNYKK | 3ipOYKa APpYroro CToBnYnKa JOPIBHIOE
6. OOnHMLA NepeHOCUTbLCS Y TPETIM CTOBMYMK, 3BiAKM 3ipoYvKa TPETbOro cToBn4YMka gopisHoe 0.
2% 9 2 surnadok: 18. Obnagi 3ipoykun AopisHOTL 9. B UbOMYy BUNaAKy € NepeHic ABINKN Y
+ HacTyNHUM CTOBMYMK | 3ipoyka [Apyroro cToBMYMKa [[OpiBHIOE 5. OanHUUS
35% nepeHocuTbCSs y TPETIN CTOBNYMK, 3BiAKW 3ipOYKa TPETHOro CTOBMNYMKA A0PIBHIOE 0.
46+ TakMm YMHOM, HarneBHO MOXHa cKas3aTu TiNbK1 Te, WO 3ipoYKa i3 TPeTbOro CTOBMNYuKa
———— popiBHioe 0.
1687 BignoBigb: Tak, MOXHa Ai3HAaTMUCA HaNeBHO TiflbKWM 3HAYEeHHA ofHiel 3ipovkn. Cyma
aopaHkis gopisHioe 1087 i 3ipoyka, gka npuxoBye Apyry umdpy Lboro ymcrna gopisHioe 0.

5. Y kowmky nexatb 20 nucaHokK, 15 3 HUX MatoTb CUHI BidepyHKN, 14 - 3eneHi, a 12 - XoBTi. Aka
HaMMEHLLA MOXINBA KiflbKiCTb MMCaHOK Mae€ Bi3epPYyHKM BCiX TPbOX KOSMbOPIB?
(benbyikos E.A.)

Po3B’A30K.

YABHO NOA4INIMMO YCi NMCaHKM Ha [Ba KOLUMKA: B NEPLUOMY Ti, HA SAKMX HEMA€E X04 OOHOrO Bi3epyHKa,
a B Opyromy Ti, Ha SKUX € YCi Tpu BidepyHKnN. PosrnsHemo nepummn kowwmk. OcKinbku nucaHok 6e3
CVIHIX Bi3epyHkiB 5, 6e3 3eneHunx — 6, 6e3 XoBTUX — 8, TOMy NUCaHOK 6e3 AKOrocb O4HOrO Bi3epyHKa
He Ginble Hix 5+6+8=19. A TOMy NMCaHOK , ¥ AKMX € YCi TPU Bi3EPYHKM, TOOBTO TUX, AKi B Apyromy
KOLUWKY, He MeHLe Hix 20-19=1. Lle 3Ha4yeHHA O0CAraeTbCa KON HEeMae NUCaHOK, B AKUX BiOCYTHI
2 abo BinbLue Bi3epyHKiB.

AnbmepHamugHuUUl PO38’s30K:

[Mo3HaYMMO nNucaHkm HabopoMm 3 TUX BYKB, SIKi € NEPLUMMU fliTepaMmn y Ha3Bax KOnbOpiB, NPUCYTHIX
y BisepyHky nucarku. Togi: XK + [l + 8 + XKl + X8 + 8 + XHlI8 = 20, X + Xl + k8 + >}liI8 = 12,
8+ x8+B +>xlIB=14, B+ Xl + B8 + X8 = 15. NopaBlun Tpu ocTaHHi PIBHSHHS, | ABIvi
BiOHSBLUM Big HUX neplue piBHsiHHA, oTpumaemo KIS - (K + B+ 3) = 1. TobTo, TpuKOMipHUX
nMcaHokK Ha 1 BinbLue, HiXXK OQHOKOMIPHUX. AKLWO OAHOKOMiIPHUX HEMAaE 30BCiM, TO € O4HA TPUKOMipHa
nncaHka.

BianoBigb: € MiHIMyM Of1Ha TpUKOMipHa nucaHka.

6. Mina rpana 3 MarHiTHAM KOHCTPYKTOPOM, B SIKOMY € TiflbKu

netani @ 13" |3 YoTUPLOX OAHAKOBKX (irypPOK (LLIO CKMaaloThCS
3 KiNbKOX geTanen) BoHa 3ibpana Bi3epyHOK, Y SKOMY BMMNAOKOBO
npuMarHiTMnocs uwe 4otupu Aetani. 3HanWaM Ta BUKPeECnn 3auBi
aetani Ta po3ginv Ha ofHakosi dirypu, 3 skux Mina 3ibpana
Bi3epyHOK. (dirypu € ogHakoBUMMK, SKLWIO BOHW chiBnagakTb nNpu
HaknagaHHi.) (CueadyeHko 1.0.)




Po3B’s130K. KinbKicTb KynboK Npu AineHHi Ha 4 gae Tpu B ocTtadi,
KiNbKICTb OY)XOK MNpW AifNeHHi Ha 4 Jae OOHWMH B OCTadi, OTXe
npuUMarHiTUNnCb Tpu 3amBi KyrnbKku i ogHa gyxka. [oginumo pewTy
Aetanen Ha 4oTUPWU PIBHI YAaCTUHWU: NO TPU OYXKKU | OBI KyNbKU Yy
KOXHIN YacTuHi. Tpu HWXKHI OYyXKW CNony4YeHi OAHIED KyIbKoH
NOBWHHI BXOAUTWU B OAHY Qpirypy. Tenep nerko po3ainutn BisepyHOK
Ha 4YoTnpu noaibHi 4o Hel ogHaKoBI Quirypu.

BioanoBiab: 306paxxeHa Ha MantoHKy.

7. Cawko nepesipsB Mapiuyky Ha 3HaHHSA Tabnuui MHOXEHHS (SKa 3aKiHY4yeTbCS NPUKIagoM
9x9). Cawko 3anuTaB BIigNOBIgi Ha 4YOTUPW Pi3HI Npuknagn. Mapiyka KoxHoro pasy Bignosigana
npaBuibHO, NPUYOMY YUCIIO Y BIAMOBIAI KOXHOMO HaCTynHOro pasy 36inbllyBanocb Ha TPETUHY.
Ak npuknag Ha MHOXeHHs Caluko 3agaB Mapiyui octaHHIM?

(3a momueamu Kuiscbkux onimmniad)

Po3B’a3ok. o6 36inbwmnti ynucno Ha 1/3, Tpeba nomHOXMTK Le Yncno Ha 4/3. LLo6 nicns Tpbox
30inblWweHb HaTypanbHOro Yncna Ha 1/3 pesynerat 6yB HaTypanbHUM YUCAOM, NOYaATKOBE YMCNO
NOBUHHO AinuTUCb Ha 3*3*3 = 27. Hexan nodaTkoBa BiAnoBiAb AOpiBHIOBaNa 27n, Todi OCTaHHS
Bignosiab Oyna 64n, npnyomy npu n = 2 ocTaHH4A BiagnoBigb byae GinbLoto, Hix 9x9, To6TO, N Morno
OyTn nuwe ogmHunuetro. Tomy, ocTaHHA BignoBiab 6yna 64, a npuknag - 8x8.

BianoBiab: ocTaHHin npuknag 6ys 8x8.

8. Y Aun B TOpOUMHLI € KapTkn 3 6ykBamu L, 1 ,®, P Ta A, ycboro 36 kapTok. KapTOk KOXXHOro
BMAOY pi3Ha KinbkicTb. LLlo6 HaneBHO cknactu 3 kapTok crnoBo PU®D, AHi noTpibHO BUTArHYTM 3
TOpOWHKM WoHanmeHwe 33 kapTku. LLo6 HaneBHO cknactu cnoso LIAP, AHi Takox noTpiGHO
BUTAMHYTU LOHarMeHwe 33 KapTku. AHa xode cknactu cnoso LNDPA. Aky HanMeHLLY KinbKiCTb
KapTOK NOTPIOHO BUTArHYTU AHI, LWO6 HaneBHO SOCArTU CBOET METN?

(Uixoybka [1.B.)

Po3B’s130kK. Akwo AHa BuTsarHe 33 KapTku, BoHa 3Moxe cknactu i crnoso PU® i cnoso LIAP, oTxe,
BOHa 3Moxe cknactu i crnoso LUMOPA. Akwo AHa BuTsArHe meHwe 33 KapTok, TO BOHA HE 3MOXe
cknacTu Hi cnoso PU®, Hi cnoso LUAP, oT)ke BOHa He 3mMoXe cknacTtu i cnoso LUMOPA.

AnbmepHamugHuli PO38’s30K:

Axkwo AHi cunbHO He Bese, To Wwob cknacTtu cnoso PU®, BoHa crnoyaTKy BUTANHE YCi KapTKu 3
oyksamu Ll Ta A, noTim kapTkn 3 Tumm asoma Oykeamu 3 P, U ,® aknx Binblie Ta ocTaHHbO
BOHa BUTHArHe BykBy- ogHy 3 TpboX P, U, ®, kapTok 3 Ko HanmeHLa KinbKicTb.Lle o3Havae, Wwo
HaMMeHLLA KinbKiCTb KapTOK 3 04HOK 3 TpboX BykB P, N, ® gopisHioe 36-33+1=4. (Hanpuknag,
SIKLLIO KapToK 3 BykBoto @ mMeHLe, Hix 3 OykBoto P Ta MeHLue, Hixx 3 BykBoto W, To KapTok 3 ByKBOHO
@ 4 wtykn, a kKapTok 3 byksamu P Ta N koXXHOro Buay npvHammHi 5.) AHanoriYyHo oTpPMMY€EMO, LLO
HaMeHLUa KinbKiCTb KapTOK 3 0gHO 3 Tpbox BykB L, A, P gopisHioe 36-33+1=4. Ockinbku 3a
YMOBOI 3aayi KapToK 3 KOXXHOK BYKBOKO pi3Ha KinbKiCTb i cninbHo byksoto ansa cnis PU® Ta
LIAP € nuwe 6yksa P, To pob1MO BUCHOBOK, LLIO KapTOK 3 BykBOK P 4 LUTYKK, a KapTOK 3 KOXKXHOM
iHwoto BykBoto Binblue. OTXe, AKWO AHI cunbHO He Be3e, To Wob cknacTtu cnoeo LINMOPA, BoHa
crnoyaTky BuTsratume Ti OyKBM, KApPTOK SIKUX HanbinbLle Ta KapTky 3 6ykBoto P BoHa BUTArHe
OCTaHHbLOW, TOMY i Tpeba Byane BUTArHYTM 36-4+1= 33 KapTKu.

BianoBiab: AHi NOTPiGHO BUTArHYTU LLOHaNMeHLLe 33 KapTKu.



