3AOYHbLIU KPYXOK 3akntountenbHas Onumnuag
no MaTeMaTUKe a - 5«knacc
' npu CankT-MNMeTepbyprekom MNybepHaTopckoM A

uzuko-MaTemaTnyeckoM nuuee N30 y

3akntountenbHas_OnuMmnmnaga - 5 knacc - peweHuns

1. MateMawe nonapwnu HeobblYHble CTPENOYHbIE Yacbl - CTPENKWU 3TUX 4acoB ABWMXYTCS B 0OpaTHyio
CcTOpoHy. B 3:50 MareMawa nocmoTpena Ha Yacbhl. 4To oHa yBuoena?

OA;

O B;

O B;

ar.
A b B r

Orser: B. ([1ns ynobcTea pacctaByM 4ncia Ha Hacax rpoTuB HacoBoU CTPENKM.

B 3:50 muHyTHas ctpenka [o/MXKHa ykasbiBatb Ha 10, a YacoBas AonxHa bbiTe Mexay 3 v 4 bnvxe K 4.
Tak cTpenku pacronoXxeHbl To/IbKO Ha KapTuHke B.)

2. 'Y MporpaMwuwwm 66110 100 Ky6rkoB. OH CNOXMN U3 HUX OaMH KyH camoro 6onbloro pasmepa, Kakoro
6b1110 BO3MOXHO. CKONbKO NNLWHMX KybukoB octanock y MporpaMuwmn?

BamedaHne: B otBeTe yKaxwurte 10/1bKO 41CJ10 (MﬂM HEeCKOJIbKO Hucers Hepes 3an51ryfo).

Orser: 36. (Lns Toro, 4T0bbI CNOXUTL Kyb 2x2x2 Kybuka, noHagoburcs 8 kybukos. H1obbl cnoxuts Kyb
3x3x3, noHanobutcs 27 Kybukos, ans Kyba 4x4x4 Hy>XHo 64 kybuka, ans Kyba 5x5x5 - 125 kybukos. Ho
125 kybukoB - ato 6onble, H4em ectb y [lporpaMuwn. 3Haumt, cambii 60/bLwoii Kyb, KOTOPbIV
MporpaMwuwa mor noctpouts - 310 Ky6 pasmepom 4x4x4. Uy [MporpaMuwn ocranoce 100-64=36
Ky6uKoB.)

3. Y MporpaMuwm ectb kBagpaTtHblA nIUCT Bymarn co cTopoHol 8 cM. MporpaMuwa 3arHyn Bce yronku
NUCTa K LEHTPY, He HaknamplBasi UX Opyr Ha Opyra, kak nokasaHo Ha KapTuHKe. B pesynbrate y Hero
MoNy4WnCsl HOBLIV KBaapart rnoMeHblue. Yemy pasHa ero nnowanb?
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SameqaHne: B oTBeTe yKaXuTe TONbKO HUCTO (Min HECKO/ILKO YuCen Hepel 3anstyro) - riowanb B KBaaparHbIX

CaHTUMETpPAX.
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OrBer: 32. (Pa3obbéM ncxoaHbili KBaapar Ha 4 paBHble HacTu - 910 4 paBHbIX KBaapara co CTopoHamu 4
cM. Kaxabivi yronok - 310 Mo/ioBUHa KBaapara Co CTOPOHOU 4 CM.

Tak kak riolwanb Ksaapara co CTOPOHOM 4 ¢M paBHa 16 kB.cM, TO nnowanb “yroska” - ero rnooBuUHbI -
paBHa 8 kB.cM. [nowane HOBOro KBaapara pasHa niowanmn 4eTolipéx yronkos, 10 ecTb 32KB.CM.)

4. MNporpaMwuiia MactepuT Kybrkin 13 CNnYeK ¥ WAPUKOB NNacTuaMHa (Kak Ha KapTuHke cnesa). CKOnbKo
CNrYek emy noHamobutcs, 4Tobbl cMacTepuTb OUrypKy U3 Naty Kybrnkos, KOTopas cnepenm BbirnaauT Tak,
Kak nokasaHo Ha KapTuHke cnpasa?

Sameyanve: [ns kaxn[oro pebpa qourypku 1Croib3yeTcsl TobKO O4HAa Crinyka. B oTBeTe ykaxxute TobKO YUCIIO

(M HECKO/LKO YnUCes Yepe3d 3ansdTyto).

Orger: 44. (Ha kaptuHke BuaHbl 16 crivdek, 8TV CrINYKW Haxo[saTCs Ha NepenHen 4actu Cburypku.
CTONbKO Xe CrMyek HaxoauTcs Ha 3adHer Yyacty ¢ourypku. Takxe u3 Kaxgoro wapwvka rnaactuwinHa,
M306paXXEHHOr0 Ha KapTWHKEe crpasa, BbIXOAOWT ewé oAHa Cru4Ka, COEAMHSIOLAS MEPEAHIon U
3afHOK Hactb urypkn. Takux crnvdek, Kak W wapukos nnactwivHa, 12. Wroro nonyqaercs
16+16+12=44 cnin4kun.)

5. Ha kowaubem yemnmoHate B Kotononuce onpenenuny nobenntenein B HoMuHaumsix “Camblii MyWwnCTblia”,
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“Cambiin wycTtpblin” 1 “Cambiii neHmBbln”. MMu okadanucb KoTbl [ywok, CHexok u [pyxok. Camblii
MyLWNCTbIA KOT BCEraa roBopuvT rnpasay, Cambii IEHNBbIA BCerna mxEr, a camblii WYCTPbIA MOXET 1 Nratb, U
rosoputb npasay. Mywok n CHexok ckasanu: “A cambin wycTpbin”. A Ipyxok ckasan: "lywok nywmcTen
CaMOoro neHvBoro 13 Hac.” KTo n3 KoToB B kakoi HoMMHauuy nobeaunn?

O lMywok - cambli NYLWKCTbIN;

O lMywok - camblii WycTpbIn;

O MNywok - camblin NEHUBbIN;

0 CHeXOK - caMblii NyLWNCTbIN;

0 CHeXOK - CaMblii WyCTPbIi;

[0 CHeXOoK - caMblii NEHUBbIN;

O Opy>XOoK - camblf NyWUCTbIN;

O [ py>XOK - camblii WYCTPbINA;

O Jpy>XOoK - camblii NEHNBBIN.

Orsert: lywok - cambivi wycTpbivi; CHEXOK - cambivi neHuBbId; LpyXok - cambiii nywucteiv. (Cambiv
MyWwnCTbIV KOT BCerga roBopuT npasdy, OH He Mor ckasatb ‘S cambivi wycTpbini”. 3Haymt, [ywok wu
CHeXO0K He caMble MnylncTble, a CaMbli MywnucTbiv - LpyXok.

SHaunt, Lpyxok Bcerga rosoput npasgy. A Lpyxok ckasan: “Tlywok nywucren camoro 1eHNBoro n3
Hac.” 9t1o npasga, 3Hauut, [lywok He cambivi neHnBbIA. [lonyyaeTcs, Y4To cambiii NeHUBbIN - CHEXOK, a
camblivi WwycTpbii - [Mywok.)

6. MpsiIMoyronbHWK Pa3dbuT Ha KBaapaTtbl. BHYTpM npsiMOyronbHMKa MPOBENWN KPaCHYH NIMHWIO, OSIMHA
KOTOPOW paBHa 28 caHTUMeTpoB. CKONbKO CAHTUMETPOB COCTaBNSAET ANMHA 9TOr0 NPSMOYronbHMKA?
Sameyanne: dnvHa - 310 60nblias CTOPoHA NPSIMOYrofibHUKa. B OTBETE yKaXuTte TONbKO YUCO (MM HECKO/ILKO

4pcen Yepes 3ansTyro).

OrBert: 14. (5lcHo, 4T0 BCe ManeHbkue KBaapaTbl 0AMHakoBoro pasmepa. bynem Bcé cuntate B CTOPOHax
MaseHbKnX KBaAparos.

Y BepxHero cpeHero kBaapara CTopoHa paBHa 2-M CTOPOHaM MasieHbKOro KkBaapara.

CropoHa bonbuoro KBaapara B /1eBOM BEPXHEM yI/ly paBHa 3-M CTOPOHaM MaseHbKoro keagpara. A
cTopoHa 60nbWoro KBaapata B [paBOM HUXHEM Yy paBHa CyMMe [/IMH CTOPOH CPeaHero u
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ManeHbKoro KBagpara, 70 ectb 2+1=3 cTopoHaM maneHbkoro keaapara. llony4aem, 410 ABa 60/bWNX
KBaapara oavHaKoBble, Ny 060X 4/INHbI CTOPOH - 3TO 3 CTOPOHbI ManeHbKOro KBaapara.

Ocranuce cpenHue kBagpatbl B HUXHeM psgy. OHu oavHakosble. [lpy 39TOM y HUX CTOpPOHa - 3T0
pa3HOCTb CTOPOHbI 6OMLLIOrO KBaapara v MaleHbKOro KBaapara, To ecTb 3-1=2 CTOPOHbI ManeHbKOro
KBaagpara.

lNony4aetcs, 410 BCe cpenHwe KBaaparsl ToXe 0ANHaKoBbIe.

llocuntaem  AnnHy  KpacHoW  iHUM B CTOPOHax  MaseHbKoro  KBagpara: oOHa  paBHa
2+3+1+1+1+1+2+1+1+1=14 gauH. W ata cymma paBHa 28 CaHTUMETPOB. 3HaywuT, CTOPOHA OAHOro
MarneHbKoro keagpara - 2 cM (14 pas o 2 - ato 28).

A 3HaunT, A/IMHa rnpsIMoyroNibHyKa paBHa (2+2+2)+2+(2+2)+2=14 caHTUMeTPOB.)

7. Hangnte HanMeHbluee HaTypanbHOE YMCNOo, Y KOTOPOro MPU YMHOXEHUM CYMMbI LUMGPP Ha Npovn3BedeHne
undop nonyyaetcsa 2023. CKoNbKo LUMAop B 9TOM Yucne?
SameqaHne: B oTBeTE yKaxxute TObKO HUCTO (Wi HECKO/IbKO YUCEN HYepe3 3anstyro).

Orger: 283. (BbISICHUM, y Kakux Yucesa [pu YMHOXEHUU CyMMbl LUUGbp Ha npou3seneHve Lngbp
nony4aercs 2023. Pasnoxum 2023 Ha npoctble MHoxutenn: 2023=17*17*7. U3 atux MHoOXuTEnei
TO/IbKO 7 MOXET ObiTb LUMQbpoii 4ncna. 3Haqmt, ambo 310 HUCO TONbKO M3 eanHu (2023 wTyku), nmbo
3T0 YUCJIO U3 O[HOU LUMgbpbl 7 M eanHnl. Bo BTOpoM cryHae cyMMa ungbp A0/IKHA nonyqntecs 289, 1o
€CTb eanHWL] IONXHO bbiTb 289-7=282.

HawumeHblee noaxonsuee 4uCio - 3TO YUC/IO, B KOTOPOM CHayasna CTosr 282 eavHWUbl, a B KOHUE
ungppa 7 - Bcero 282+1=283 ungppel.)

8. Y MporpaMuwm ectb 6pEBHO POBHOW LIMNMHAPUYECKOA chopMbl. [nuHa GpeBHa - NonMeTpa, a panmyc
TOpLEBOW OKpPYy>XHoCcTH - 10 cM. Ha nokpacky ogHoro Topuesoro kpyra y lNMporpaMwuwm ywno 30 rpammos
Kpacku. CKOnbKO rpamMmoB Kpacku yWuét y lNMporpaMuiun Ha nokpacky BCeW OCTaBlUenCs NMOBEPXHOCTU
6peBHa?

SameqaHnne: B oTBeTe yKaxXute TOLKO HUCAO (Wi HECKO/IbKO YACEN HYepe3d 3ansTyro).

Orger: 330. (lNocuntaem nnowans Topuesoro kpyra. OHa Bbiducnsgercs no gopmyne MM*R*R, roe R -
paauyc kpyra. To ecTb nnowans TopueBoro kpyra bpesHa pasHa 1*10*10=1007T1 kB.cM. Ha atn 100*1
kB.cm yuisio 30 I Kpacku.

lNocuntaem nnowanb NOBEPXHOCTU, KOTOPYIO ewé ocTanock nokpacuts. OHa COCTOUT U3 BTOPOro Kpyra
Ha [pyroM KoHLe bpeBHa 1 60KOBOV MOBepPXHOCTU. BTopoii Kpyr Takou Xe, Kak v nepBbii - ero niowanb
100711 kB.cM. [lnowanb 6GOKOBOV MOBEPXHOCTM - 3TO I/iowanb MPsSMOYrofibHUKA, Yy KOTOPOro oAHa
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CTOPOHa - 3TO A/IMHA OKPY>XHOCTU, a Apyras - 4vmHa 6peBHa. To eCTb CTOPOHbI MPSMOYro/ibHUKA - 3970 50
cMm u 2*10*T1=20"1 cm. [Mnowane takoro npsimoyronbHuka pasHa 50*2071=1000*l1 kB.cM. 3HaqurT,
nowanb HerokpaieHHon Hactu pasHa 100*T1+10007T1=1100*1 kB.cM, Ha Heé€ HyxHo 11*30=330 r
Kpacku.)

9. YeTbipe NPOXOPNMBbLIX XOMsIKa env ropox. [oka nepsblit XOMSK CbefaeT 3 ropolrHbl, BTOPO ycnesaeTt
CcbecTb 4. Moka BTOPOM XOMSK CbedaeT 6 ropoLlnH, TPETUR ycneBaeT CbecTb 5. A noka TpeTuii cbhbenaet 6
rOPOLWWH, YeTBEPTLIA ycrnesBaeT CbeCTb 7 ropowuH. Bcero xomsku cbenu 256 ropowmnH, 0OHOBPEMEHHO
Ha4aB 1 3aKOHYMB NnoefaHve. CKOMbKO rOPOLWMH Cben 3a 3T0 BPeMs NepBbli XOMSK ?

BamedaHne: B otBeTe yKaxxwurte T10/1bKO 41CJ10 (M/TM HEeCKOJIbKO Huces Hepes 3an51ryfo).

Orser: 54. (Ecnv 3a Bpems, roka rnepsbii XOMSK Cbedaet 3 ropownHbl, BTOPOV ycreBaetr CbecTb 4, To
3a BpeMs, Korga BTOPOU CbeCT 4+4+4=12 ropowmH, nepssii cbecT 3+3+3=9 ropowunH. Torga noka
BTOpPOU ycrieBaeT cbeCTb 6+6=12 ropolmH, Tpetuii cbecT 5+5=10 ropowmH.

Urak, nepBbie Tpyu xoMsKa 3a 04HO M1 TO Xe BpeMs Cbenaror COoTBETCTBEHHO 9, 12 n 10 ropoLnH.

[1po 4-ro xomsika U3BECTHO, HTO OH CbeaaeT 7 roOpOWUH 3a TO XEe BPEeMS, YTO TPeTui - 6 ropOLIUH.
Yeennunum Bce 4ucna 9, 12 n 10 B 3 pasa: rnepsble Tpy XoMsika 3a OAHO M TO Xe BpeMs Cbenarot
coorBeTrcTBeHHO 27, 36 n 30 ropowunH. Tenepb 30 penutcsa Ha 6, T0 eCTb roka TpeTu XoMsK cbedaet
6*5=30 ropouwmnH, 4eTBEPThLIN yCcrieBaeT CbecTb 7*5=35 ropowuH.

lMonyyaercs, 4to BCce 4 xomsiKa 3a OOHO M TO Xe€ BpeMs CbedaroT cooTBeTCTBeHHo 27, 36, 30 u 35
roOpoLWWH - B cyMme 310 rnosny4aetcs 27+36+30+35=128 ropownH. A 256 - a1o 2 pasa no 128. 3Hayur,
BCE BpeMsl repBbivi XOMSIK Cbesl 27+27=54 ropolunHsl.)

10. lMporpaMwuwa B3sin npaBwibHbIM OBEHAOLATUYrONbHUK W paspe3an ero Ha 12 oanHakKoBbIX
TPEYronbHWKOB. V3 3TnX TPeyronbHWKOB 4 OH MOKpacwun B Cepblii LBET, a OCTaNlbHble OCTaBwn GenbiMu.
Tenepb lMporpaMuwa cknagpliBaeT TPEYronbHWKM Tak, 4TOObl OHM CHOBA 06pa3oBann NpPaBWNbHbIN
ABeHaguatnyronbHuK. CKOMbKO BCEro pasnuyHbIX MO packpacke ABeHaauaTnyronbHWKOB MOXET CNOXMUTb
MporpaMuwa?

3ameqaHne: ,ﬂBeHaﬂL[aTMyFOﬂbHMKM, KOTOPpbIe OT/IN4aroTcs TOJIbKO [10BOPOTOM, CHUTaeM OAOnHakoBbIMU, a

CUMMETPUYHBIE APYr APYTY - Pa3HbIMU. B OTBETE yKaXuTe TO/IbKO HUCIIO (MV HECKOMIBLKO YUCEN HEPEe3 3arisiTyro).

Orser: 43. (Omeano rioc4ntaem BapuaHtbl, Korga ectb XOTs 66l 3 cocefHnX cepbix TpeyrosibHuKa.
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Torna octaércs 9 BapuaHTOB, rae pacrofioXuTb OCTaBLIMKICS Cepbliii TpeyronbHuK. Ho BapyaHTsi, Koraa
9TOT TPEYro/ibHUK pPacriofioXeH PSaoM cripaBa OT TPEX WUCXOAHLIX W PSAOM CneBa, OAMHAaKoBble C
TOYHOCTBHO [0 rnoBopoTa. [103ToMy pasinyHbIX BapuaHToB 8.

Tenepb paccMoTpuM BapuaHTbl, KOrAa TO/ILKO ABa CEPbIX TPEYro/bHUKA PACrONOXeHb! psaoM. Tpetui
TPEYroibHUK MOXXHO PacronoXuTb B /IH060M MecTe, HO He PSIAOM C UCXOAHbIMU ABYMS TPEeyroibHUKamm
(MoTOMYy HTO BTV BapuaHTbl Mbl yXXe MOCYUTa/IN paHee), TO ecTb octaércs 8 BapuaHToB. s Kaxa[oro n3
3TUX BapMaHTOB €cTb 7 CrocoboB pPacroioXuTb ocneaHni TpeyronbHuk. [lony+aetcs 8*7=56
criocoboB. Ho 3aeckb Mbl y4/n KaXabivi BApUaHT ABaXAdbl, (BapuaHTbl, OT/INHAIOWMNECS TONbKO 3aMEHOV
TPETLErO TPEYro/ibHYKa Ha HeTBepThIvi 1 YETBEPTOro Ha Tpetui). To ecTb rnosydaetcsa 28 BapuaHToB. Ho
Terepb 3aMeTuM, HTO HEKOTOpble U3 3TUX BapuaHTOB OAMHAKOBbIE C TOYHOCTHHO [0 [10BOPOTA.
[poHyMepyeM TpeyronbHUKKN 1o Kpyry Tak, 4T0 MCXOAHbIE ABa CEPbIX TPEYrobHUKa MMeroT Homepa 1 u
12. Torga ronoxXeHue OCTaBWUWXCH LBYX CepbIX TPEYronbHWKOB Ha Mectax 3, 4 - 1akoe Xe kak
rnonoxeHne Ha Mectax 9, 10 ¢ TO4HOCTLIO A0 MOBOPoTa. TakXe MonoXeHNe OCTaBLMXCS ABYX CEPbIX
TPEYro/ibHNKOB Ha Mectax 4, 5 - 1akoe Xe, Kak rnonoxeHne 8, 9 ¢ TO4HOCTLHO 40 rosopora. Y
rO/I0XKEHNE ABYX OCTaBIUNXCS CEpUsIX TPEYro/IbHUKOB Ha MecTax 5, 6 - Takoe Xe, Kak ronoxeHwe 7, 8 ¢
TOYHOCTLHO A0 rnoBopoTa. To ecTb cpean 28 BapmnaHToB, 3 BapuaHTa MoOBTOPSKOTCS, TO €CTb Pas/NyHbIX
BapuaHToB 25.

Tenepb 6ynem cyutatb TONLKO BapuaHTbl, Korga MeXny CepbIMU TpeyroibHukamu ectb beribie
TPeyronbHukn. Mexay cocenHuMN CepbiMy TPeyronbHuKamyu MoryT ObiTb Takme KonmdectBa Oesibix
TPeyronbHUKOB (MX CyMMa Bcerga Ao/XKHa ObiTb 8, KONMMYECTBO B KaX40M rpoMexxyTke or 1 40 5):

1. 1, 1, 1, 5 (uuknn4eckne nepecraHoskm “5, 1, 1, 17, “1, 5, 1, 17, “1, 1, 5, 1” nanyr rakon xe
ABeHanuarnyrofibHuK ¢ TOHHOCTLHO [0 10BOPOTA)

2.1, 1, 2, 4 (aHanorn4Ho BCe LUNKINHECKNE NepecTaHoBKN MOryT BbITb MO/y4eHbI MOBOPOTOM)
3.1,1,42

4.1,2, 1,4

5.1,1,3 3

6.1,3 1,3

7.2,2 1,3

822 3 1

9.2,3 2,1

10.2,2, 2,2

lNonyyaercs, 10 BapuaHToB. Utoro 10+25+8=43 pasnnyHbix ABeHa[LaTnyronibH1KOB.)
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