Il OTKPLITAS O/IMMMNUAAA m
no MatTemMaTuKe
3 1-4 knacc

CaHkT-lNeTepbyprekun rydepHaTopckui '
chmanko-maTemaTrdecknin nuuen Ne3d
Typ_2 - 3 knacc - pelweHus

1. B cTpaHe Mexny HEeKOoTOpbiMM ropodamy MOCTPOMNIM XenesHble noporn. B mectax nepecedeHuii
chenaHbl MOCTbl, 1 Mepee3na C OOHON NMHWM Ha Opyryto HeT. [lo Kakmx ropodoB MOXHO mnoesnamu
(BO3MOXHO, C nepecakamn) goexatb n3 ropoga A?

O B;

O B;

ar;

0 4;

O E;

O X.

b

X E

Orser: b, I, E. (o b u I ectb goporn n3 A. 13 A B E MOXHO goexarb, Harnpumep, ¢ nepecankoii B b. A
Bot ropoga B, [ n X coenvHeHbl TONbKO MexXay cobou, n B HUX HENb3S A0OPATbLCS HU M3 OOHOM U3
ropogoB A, b, m E.)

2. MNporpaMuwa nocMoTpen Ha 4acbl, KOTopble nokasbieany 15:47. Ecnn OH ceyac e OTnpasuTCs B
KWHOTeaTp, TO Ono3gaeT Ha MynbTAUIbM BCEro Ha 7 MUHYT. BO CKONbKO Ha4ynMHaeTcs MynbTdouibM, ecnu
nyTb 0O KMHOTeaTpa 3aHUMaeT 25 MUHYT?

Orser: 16:05. (MpubaBum k 15:47 1€ 25 MuHyT, Kotopble [lporpaMuwa noTpatut Ha 4opory - B
kuHoteatpe [lporpaMuwa 6yner B 16:12. A T1aKk Kak orno3gaHwe 7-Myu MUHYTHOE, TO My/bTGOU/IbM
Ha4HéTCS B 16:05.)

3. lMNpuHuecca nepecymTana ceoW nnatbsd U 3a0ymMyumBo npousHecna: “Ecnm g kynno ewé cTonbko xe
nnaTbes, a NMoTOM AOKYMO ewé NonoBKHy OT TOro, YTO €CTb ceitvac, y MeHst Byaet poHo 100 nnatbes”.
Ckonbko nnatbeBs y NPUHLECCHI?

BameyaHune: B otBere yKaxwurte 10/1bKO 41CJ10 ( WJIn HeCKO/1IbKO 4uncesl Hepel 3an51ryfo).
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Orser: 40. (100 nnarteeB - 3TO yOBOEHHOE KONMMYECTBO I/1aTb€B PUHLIECCHI, Aa euwé rosoBuHa OT
HbIHelWHero Konm4yectsa nnarbeB. To ectb MoXHO pasgenvtb 100 nnateeB Ha 5 paBHbIX HacTteu, u

Kaxpgas 4actb - 910 M0/1I0BMHA BCEX MarbeB npuHUecchl. 3Haunt, 100:5=20 nnareeB - 3TO r0/0BUHA
BCex rnarbes. 3HayuT, Bcero y npuHueccsl 20+20=40 nnarses.)

4. ®nar ropoga lpaan npsMoyronbHbIi U TpEXuBeTHbIN. OH pa3genéH Ha TpyM 4YacTu OoTpeskamu,
npoBenéHHbIMU U3 LieHTpa nara. ['paanyaHe K NpasgHUKy cumnu donar U3 Weénka TPEx pasHbiX LIBETOB.
HuXHWA 4eTbIpéXyronbHbIA KyCok TkaHu Becun 60 rpammoB. CKOMbKO rpaMMOB BECUN BECb donar?

3ameqaHne: LleHTp cpnar a HaxoantTcs Ha 04nHaKoBOM PacCTosHUN OT BepPXHero N HU>KHero Kkpas n Ha oanHakosomMm

PAacCTosIHUW OT 1paBoro v 71eBoro Kpas. B orBere yKaxwurte 10/1bKO 41CJ10 (Mﬂl/l HEeCKOJIbKO Huces Hepes 3an5:ryfo).

Orser: 160. ([poBeném BepTuKanbHyo MHUKO nocepeavHe gonara. [1oToM npoBeaém ropu3oHTanbHyH
JIMHUIO TOXEe rocepeanHe. I3ty inHuM pas3obbroT ¢onar Ha 4 OAMHAKOBbLIX MPSIMOYro/ibHUKA. A To4Ka
rnepece4eHns 3Tux IMHWIA - 3To u byAeT LieHTp gonara.

U3 ueHTpa cbnara yxe nposBefieHbl ABa oTpe3ka K AByM yrnam cpnara. poBeném ewe nBa takux
oTpeska K OCTaBWUMCS AByM yrnam ¢onara. 9t oTpe3kn pa3buBaroT KaXabli MpsMOyrofibHUK Ha ABa
OAMNHAaKOBbIX TPEYyrofibHUKa.

lMony4unockb, 410 Becb qonar pa3but Ha 8 OAMHAKOBbLIX TPEYro/ibHUKOB. HVXHWI HeTbipéXyronbHbIi
KYCOK TKaHuW COCTOUT UX TPEX Takux TPEeyro/bHUKOB n Becut 60 rpamMoB. 3Ha4uT, OAWH TPEYroabHUK
Becut 60:3=20 rpammoB. A Becb bnar COCTOUT U3 8-Mu TPEyronibHUKOB. 3Ha4uT, BeCb cbnar Becut
2078=160 rpammos.)

5. Ectb 30 uBeTOB: po3bl, THONbMNAHbI, MMOHBI U UK. VI3BECTHO, 4TO POBHO 22 LBeTKa - He po3bl, 18 - He
MWOHBI, 7 — nnnmKn. CKOMbKO THONbNaHOB?
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Orser: 3. (Pa3 22 uBetka — He po3bl, TO po3bl — ocTaBuwmecs 30-22=8 wryk. NnoHoB Torga 30-18=12
wryk. A nnani 7. Torga mronbnaHoB 30-8-12-7=3 wryku.)

6. MateMawa HapucoBana KpyXO4Yku M B KaXAOM Hanucana HatypanbHOe 4Mcno. Yicno B Kaxaoom
KPY>X04Ke (KpOMe HUXHUX) paBHO MPOWM3BEOEHUIO YACEN B ABYX KPYXOUYKax, KOTOpble HaxogdaTcs npsiMo
non HUM. Hangute cymmy NSTU YACEN B HUXKHEM psay.

SameqaHue: B oTBeTe yKaxxute TObKO YUCTO (M HECKO/IbKO YACEN HYepe3d 3anstyro).

OO
O0®
OO000O
OO0000O

Orger: 12. (llocMOTPUM Ha TPy KPy>XXKa B HUXHEM pPSay - BTOPOU, TPETui 1 4eTBEPTLIN (BCe, KpoMe aAByX
KpaviHux).

Lonyctum, Bo BTOpoM Kpyo+ke ctouT 2 nim bonbiue. Toraa oba 4ucna Hal HUM TOXE HE MEeHEee HeM 2
(OHW ronyHaroTCs YMHOXEHNEeM HUXHero 4ucna 2 MuHuMym Ha 1). Torga ywucna Han STMMU [BYMS
yncnamm - aTo0 MUHUMYM 4 1 2, a YUC/I0 Haa HUMU - MUHUMYM 8. A 4ucnio Han 4ncioM 5 He meHble 10-Ty.

3Haunt, Ha mecTe 4ncna 20 AOMXKHO CTOSTb YNC/I0 HE MeHee HeM 8%10=80, HO 31O He TaK. 3Ha4uT, BO
BTOPOM HUXHEM KPYXKO4YKE HE MOXET CTOSITb 2 uin bonee. 3Ha4uT, TaM MOXET ObiTb HANMCaHO TO/IbKO
4ucso 1.

AHanorn4Ho, B TPETbEM KPYXKOHKE TOXE MOXET CTOSITb TO/IbKO 4MC/O 1.
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Ecnn B 4eTBEPTOM HUXHEM KPyXXoHKe HanmcaHo 2 wam bonee, To ABa 4ncna Hag HuUM oba b6o/buwe wam
paBHbl 2.

e
e r%e
oLP0%
KON
®

O

Ho nx nponaseneHne [OMXHO bbITb PaBHO 5, @ 5 MOXXHO MOyHUTb TOMLKO Kak 5*1. 3Ha4ut, 0o4HO 13 HUX

LOIXKHO ObITb 1, TO €CTb OHM 06a He MOryT 6biTb 60/IbLE VN PaBHbI 2. 3HA4YUT, B HETBEPTOM KPYXKOHKe
TOXXE MOXXET ObITb TONILKO 1.

Haviném Bce 4mncna, KoTopble Ternepb MOXHO MoCHUTaTL!

@)
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OOOE
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W 410681 HaBepxy rnony4nnock H1crio 20, B IeBOM HUXHEM KPYy>K0O4Ke L[OJ/IXKHO CTOATE HKUC/IO 4. To ecTb
BeCb TpeyroJibHuUK BbIMaanT 1ak.

®
@
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OOO0G

W Torpa cymma Bcex 4ucen B HUXKHeM psay pasHa 4+1+1+1+5=12.)

O,
®

®
®
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®

®

7. lMporpaMwuwa 3agyman HatypanbHoe 4yucno N u npegnoxun MateMawe ero yrapate. MateMauwa
Hanucana 5 yteepxaenuii: N 6onbwe 15; N meHbwe 17; N 6onbwe 8; N He meHbwe 10; N 6onble 6.

MporpaMuwa ckasan MareMawe, 4TO POBHO 3 M3 yTBEPXOEHWIA BEPHbl, @ OCTaBWMECH 2 NOXHbI.
Ortrapaite yucno N.

SameqaHne: B oTBeTe yKaxxute TObKO HUCTO (Wi HECKO/IbKO YACEN HYepes 3anstyro).
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Orgert: 9. (3anuwem elwé pa3 Bce yTBEPXAEHUS U MPOHYMEPYeM nX:

nepsoe: N b6onblue 15;

Bropoe: N mMeHblwe 17;

Tpetse: N 6onbuwe 8;

yerBéproe: N He mMeHbwe 10;

ngroe: N bonblue 6.

Ecnn nepsoe yrBepxaeHwe BEPHO, TO BEPHLI U TPETbE, HETBEPTOe U MSTO0e - TO €CTb BEPHbI 4
yrBEepXaeHns. Ho no ycnoBuo BepHbI TONIbKO 3 yTBEPXAEHMS. SHA4YUT, NepBoe yTBEPXKAEHNE [O/IXKHO
6bITb 10XHO. 3Ha4nT, N MeHbLe nnv paBHo 15.

Toraa BTOpOE YyTBEPXKAEHNE TOHHO BEPHO.

Ecnun yetBépTOE yTBEPXAEHMNE BEPHO, TO BEPHbI U TPETLE, U MSTOE YTBEPXKAECHUS - MO/lyHaeTcs BCero 4
BepHbIX yTBEPXAEHUS (2-0€e, 3-e, 4-0e, 5-0e). Ho BepHbIx yTBEpXaeHWIi AOMXKHO bbiTb POBHO 3, 3HA4UT,
yeTBéproe yTBepxxaeHne noxHo. To ectb N meHbLwe 10.

Mb1 onpenenvnn 2 noXHbIx yTBEpXaeHus (1-oe u 4-oe), Bce 0CTallbHble YTBEPXAEHWUS AO0IXHbI ObITb
nctnHHbIMK. onyqaetcs, 4to N MeHblwe 10 (Tak Kak HeTBEpToe yTBEPXAEHNE NI0XKHO) n bonble 8 (Tak
Kak TPeTbe YTBEPXAEHNE BEPHO) - 3TO MOXET bbiTb TO/IbKO Yncio 9. [ns N=9 neiictBUT€/IbHO BEPHSbI
yTBEpXaeHNs 2-oe, 3-e n 5-0e, To eCTb POBHO TPy YTBEPXAEHUS, a OCTa/lbHbIE f1Ba IOXHAI.)

8. lNMporpaMwuwa Hawén Heckonbko nocnenoBaTtenbHbIX HaTypasbHbIX Yvcesn, CyMMa KoTopblix pasHa 30.
Ckonbko 310 MOrno 6biTb Yicen?

SameqaHwue: NocnenosarenbHble Yucaa - 370 4UCAa, KOTopble UayT NOAPSA B PSaY HATYPa/bHbIX HACES (Harnpumep:
75, 76, 77).

O2;

O3;

O 4;

05;

0l 6;

a7;

18;

19;

a1o0.

OrBer: 3, 4, 5. (Hucen He MoxeT bbiTb 8 u bonee, MOCKONLKY 8 MOCNeAoBaTe/bHbIX H4UCEN C CaMoli
ManeHbKoVi CyMMoui - 910 yucna ot 1 40 8, a 1+2+3+4+5+6+7+8=36.

Yucen He MOXET bbiTb U 7, OTOMY HTO camasi MasieHbKas BO3MOXHAas cymMa 1+2+3+4+5+6+7=28 - at0
Masno, a cymMma cnenyrolmnx 7-My rnocnenoBate/bHbiX 4ucen (To ectb 4mncen ot 2 4o 8) paBHa 35.

He moxer 6biTb v 6 4ucen: ecnv bbl Takue 41cnia Halncb, TO 3T0 0653aresibHO bbiiv 6bi 3 YETHBLIX 1 3
HE4YETHbIX HUCNa, a CyMMa Takunx 41Cces BCcerga HevéTHa.
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Takxe He MOXeT bbITb 2 yucaa: ABa roCNeA0BaTe/bHbIX HUCA - 9T0 0093areNbHO HETHOE U HEHETHOE
YMCJI0, a CyMMa Takux Hucesl Toxxe Bcerga He4éTHa.

A 3, 4 u 5 4ucen mMorno bbiTb, BOT MPUMEPHI:

9+10+11=30;

6+7+8+9=30;

4+5+6+7+8=30.)

9. MporpaMwuwa npuayman cnocob wudpposatb Yncna. [ns aToro Hy>XHO HanMcaTb NPOV3BEAEHNE NEPBbIX
AByX umdp, nocne aToro — NpPov3BEeLAEHNE BTOPO 1 TpeTben undp, 1 Tak ganee. Hanpumep, ymicno 256
3awundppyetcs kak 1030. U3 kakmnx yncen npu Takom WNGPOBKE NOAy4nTcs Ymcno 36457

BamedaHne: B otBeTe yKaxwute 10/1bKO 41CJ10 (M/'IM HEeCKOJIbKO Hucers Hepes 3al75ITyI'O).

Orser: 495, 9415. ([Npeanonoxmm, 470 npomn3seneHne nepsbix Ungbp wugppyemoro yncna 3. Torpa aro
upcno HaumHaetrcs Ha 13 wam 31. Paccmotpum BapuaHTt, Korga 4ucrio HaqmHaercs ¢ 13. Toraa
npou3dBeneHve ungbpbl 3 u cneapyrowen ungbpbl - 910 mbo 6, mbo 64 (Tak Kak mnpou3BeneHue
OHO3HA4YHbIX HUCE/T HE MOXET AaTb TPEX3Ha4YHOe 4Mcno). Toraa 310 MOXET bbiTb TO/LKO 6, Tak Kak 64
Ha 3 He menutcs. Ecnv at0 6, TO cneayrowas umgbpa B WNGPYEMOM 4ucae - 3T0 2, TO €CTb 4YUC/I0
Ha4nHaetcs ¢ 132. Torga cnenyrowas umngbpa MoXeT BObiTb TONbKO 2 (Tak Kak npou3seseHve nbo 4,
mbo 45, Ho 45 Ha 2 He aenuntes). Nony4aeTcs, 410 uncno Ha4mHaercs ¢ 1322. Ho panbuwe B wngbpoBke
naér 5, a 5 He MoOXXeT nony4nTbCS B pe3yrnbrare yMHOXEHUS Yucra 2 Ha Kakoe-To Apyroe Liesioe H4uc/io.
3Ha4uT, Takov BapmuaHT He NoaxoauT.

Toraa paccMoTpuM BapuaHT, Korga wngbpyemoe 4ncao HaumHaercs ¢ 31. Torga cnegyrowas ero ungbpa
AO/XHa 6biTb 6. To ecTb Wwugbpyemoe 4ucno HaqmHaetcs ¢ 316. Cneayrowas umgbpa B H1Cne AOMXKHA
6bITb Takas, 4Tobbl €é nponssBeneHme ¢ unghpoii 6 bbi1o paBHo 4 unn 45. Ho Takoro He MOXET BbITb, Tak
Kak Hu 4, Hn 45 He gensrTcs Ha 6.

3Ha4unT, npon3BeneHne nepsbix AByX LUnghp wugbpyemoro 4ucna 36. 910 MoryT ObiTb TONLKO LUngbpbl 4 1
9. PaccMmotpum BapuaHT, Korga 4ucio HauvHaetcs ¢ 94. Torpa npv yMHOXeHun 4 Ha Ccrnenyrollyro
Unagbpy OOKHO rony4nTbCs wn 4, nin 45. Ho 45 He MOXeT rosnyunTbCs, Tak Kak 45 He pgenntcs Ha 4.
3Hauut, npou3BeneHne OONXHO ObiTb paBHO 4, TO eCTb cnegyrower Ungbpoi [omxHa Obitb 1.
lMonywaercs, 4to uncno HaumHaetrcsa ¢ 941. Lanee npousseneHve 1 v cnenyrowen Ungbpbl OOMXKHO
6biTb paBHO 5. SHauut, cneayrowas ungppa 5. lNony4aercs, 4To WUGbPyeMbiM HUCTIOM MOI/O BbIiTb YUCIO
9415.

Ecnu 4ucno HaqmHaetcs ¢ 49, 1o npou3sBeneHne 9 v cnenyroleit ungbpbl AOAXHO ObiTb paBHO win 4,
wn 45. NockonbKy 4 Ha 9 He aennTcs, To npon3seseHne bynet paBHo 45, a cneayrolei ungbpoii bynet
5. 3Hauunt, wngppyemoe uncno 495.

3Ha4unT, TaKow Wugbp nosy4nUTCS To/IbKO M3 yncen 495 n 9415.)
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10. B wkone npowna onuMnuaaa no Matematuke. Bee yyacTHUKM Habpanu pasHoe Konny4ectso 6annos u
3aHanu pasHble MecTa. 1o utoram onumnuanbl nepebiM 10-TK yYacTHUKAM BblOAKOTCA OMMNOMbl 1-01, 2-0i
n 3-ein cteneHn. XIopn HY>XXHO pasfnenutb NEPBYO AECATKY NPU3EPOB HA TPW rPYynMbl: HECKONMBbKO Ny4wWwmnX
nony4ar ounnom 1-oi cTeneHn, cneayowme HeCKONbKO Y4aCTHUKOB - OUMIIOM 2-0i CTENeHn, a oCTalbHbIE -
avnnom 3-ei cteneHn. unnoMoB Kaxaoro Buaa BolAaétcs MUHUMYM 1 wtyka. CKonbko crocoboB y Xopn
pacnpenenntb AUnnoMbl MEXY y4aCTHUKaMM NePBOA OECATKN?

SameqaHne: B otBeTE yKaxXute T0bKO HUCAO (M HECKO/IbKO YUCEN HYepe3 3ansTyro).

OrBer: 36. (lMockonbKy 6anbl yHaCTHUKOB yXXe U3BECTHbI, TO MOPSIAOK yHaCTHUKOB MEPBOV AECITKU yXe
onpenenéH. 3Ha4uT, 3aaa4a cBoANTCS K TOMY, 4Tobbl pa3buts 10 Ha TP cnaraembix: NepBoe craraemoe
6ynetr o3Ha4atb, CKOMIbKO JlyHIMX YHACTHUKOB MosyHar AurnioM 1-oii cTeneHu, BTOPoe - 3T0 KOMHECTBO
AUr/IOMOB 2-04 CTerneHu, a TpeTbe - KOIMHeCcTBo AnnaoMoB 3-ei cternieHn. [py aToM kaxaoe cnaraemoe
LO/IXHO ObITb HE MeHbLue 1.

Torna npeacrasum pasbueHve 10-tm Ha Tpu cnaraembix T1ak: 10=(1+7?)+(1+?)+(1+?). [lockonbky
1+1+1=3, 10 Ha ?+7+? ocraércs 10-3=7. 3Ha4nT, HY>XHO y3HaTb KOINYECTBO CriocoboB pa3butb 7 Ha
TPU cnaraembix, Kotopble n 6yayT "mobaBkamn" K Kaxgow eauHuue (npu 3TOM ropsiAOK CraraeMbix
Ba>keH).

Kaxnoe cnaraemoe moxert 6biTb oT 0 go 7. Wrtak, nyctb nepsoe cnaraemoe 0. Toraoa ecrb Takue
crnocobbi:

7=0+0+7=0+1+6=0+2+5=0+3+4=0+4+3=0+5+2=0+6+1=0+7+0 - 8 criocobos.

ycts nepBoe cnaraemoe 1. Torpa octasnbHble ABa cnaraeMbix B CyMMe garot 6. 910 Takmue criocobbi:
7=14+0+6=1+1+5=1+2+4=1+3+3=1+4+2=1+5+1=1+6+0 - 7 crnocobos.

lyctb nepBoe cnaraemoe 2. Toraa ocTanbHble ABaA C/araeMbix B CyMMe A4arot 5. 910 Takue crocobbi:
7=2+0+5=2+1+4=2+2+3=2+3+2=2+4+1=2+5+0 - 6 crocobos.

lycts nepsoe cnaraemoe 3. Torpa Ha ocTalibHble ABa cnaraembix octaércsi 7-3=4, n 6ynetr 5 criocobos
pas3buts 4 Ha aBa cnaraembix: 0+4, 1+3, 2+2, 3+1, 4+0.

lyctb nepBoe cnaraemoe 4. Toraa Ha ocTasbHbie ABa cnaraemeix octaéres 7-4=3, n byaet 4 criocoba
pa3buts 3 Ha aBa cnaraembix: 0+3, 1+2, 2+1, 3+0.

Ecnn nepsoe cnaraemoe 5, T0 Ha ocTanbHble ABa cnaraembix octaéresi 7-5=2, un bypetr 3 crnocoba
pa3buts 2 Ha aBa cnaraembix: 0+2, 1+1, 2+0.

Ecnu nepsoe cnaraemoe 6, To Ha ocTasbHble ABa cnaraembix octaércs 1, u byner 2 criocoba pa3buts 1
Ha aBa cnaraembix: 0+1, 1+0.

Y, HakoHel, ecnu nepBoe cnaraeMoe 7, TO Ha OCTa/lbHble ABa cnaraembix octaércs 0, 1o ecTb oba
cnaraemsbie - Hynm, 1 crocob.

3Hauut, Bcero criocobos pacrnpenennts AnmnaoMbl 8+7+6+5+4+3+2+1=36.)
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