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1. DKCIEeHTPpUYIHBIN OUOIMOTEKAPh COOMPAETCsS PACCTABUTH KHUTU HA IOJIKE 110 HEYOBIBAHWIO
BBICOT, 1P 3TOM (aMU/Ins aBTOpPA ¥ HA3BaHUE BO BHUMAHWE HE IMPUHUMAIOTCHA. Y OHOImoTe-
Kapsl UMEIOTCS: D PA3JIMIHBIX KHUT BBICOTON 15 cM; 5 KHHI, U3 KOTOPBIX 3 OJIMHAKOBBIE, & JIBE
ApyTHe OTJINIAIOTCA OT HUX W PA3/JUYIHbBI, BbICOTON 20 cM; 4 pasjmmiHble KHUTH BbICOTOM 30 M.

CkoJIbKuMHE criocobaMn 6ubIMoTeKaph CMOXKET paccTaBUTh Bee 91u Kuuru! (10 6asmmos).
a) 14l;  6) 14!/3l; B) 5!-5!1-41/3l; 1) 5!-21-4l; 1) npyroii orBer.
Ortser: B).

Pemntenne. [lockobKy KHUTH JIOJI2KHBI OBITH PACCTABJIEHBI 110 HEYOBIBAHUIO BBICOT, TO CHA-
JaJjia JIOJKHBI CTOSITh HU3KKME KHUIH, IIOTOM CPEJIHNE, IIOTOM BBICOKHE. 3HAYUT, HAM HAJO0 I10-
CUNTATh KOJMIECTBO BapPUAHTOB PACCTAHOBKM KHUT KayKJIOTO THUIIA U 3aTeM IIEePEMHOKHUTH pe-
3yJIbTATHI.

Tak Kak HU3KUX KHUT 5 U BCe OHM Pa3IMYHbI, UX MOXKHO paccraBuThb b! criocobamu. AnaJio-
IUYHO, BBICOKHME KHUTH MOXKHO paccTaBuTh 4! cmocobamu. Cpegane KHUTH paccTaBuM H! crioco-
6amu. [Ipu 3TOM, 0/IHAKO, COBITAIAIOT PACCTAHOBKH, IOJIYYaOIIHecs JIPYT U3 JApyra IepecTaHoB-
KOIf Tpex OJMHAKOBBIX KHUT. Clieq0BaTeIbHO, KOJTUIECTBO PA3AUYHBLT CIIOCODOB PACIIOIOXKEHIS

cpeHUX KHUT paBHo 5!/3l) orKysa u mosrydaercst OTBerT.

2. CKOJIbKO pellleHnii nMeeT ypaBHeHue
(a+1)(b—1)(a+b) = 2019,
eCJIN TOJL PeIleHreM MOHMMAEeTCsI napa 1nebix aucea a u b? (10 6asios).
a) HU OJHOTO; 0) OJIHO;  B) JIBA; T') JAPYTOMl OTBET.
Ortser: a).
Pentenune. 3amernm, 9To jaub0 oaHO u3 duces a + 1 u b — 1 geTnoe, imbo UeTHA UX CyMMa,

paBHas a + b. CiieoBaTeIbHO, JIeBasi YaCTh YpaBHEHUs BCET/Ia Ye€THA, [TOITOMY OHA HE MOXKET

paBuaThCa 2019.

3. CpaBHI/ITe IJI0a/ib IIPaBUJIBHOT'O TPEYI'OJIbHUKa W IIJIOIIa/Ab KOJIbIlA, O6pa30BaHHOFO OIIN-

CaHHOI W BIIMCAHHO OKPYKHOCTSIMH 9TOr0 TpeyrobHuka. (10 6ammos).

a) IJIOMIA/ M TPEyTrOJbHUKA M KOJIbIIA PABHBL;

6) 1wIoIa ib TPEyroJbHUKA OOJIBIIE TLIOAN KOJIbIIA,;

B) ILIOIIA/Ib TPEYTOJbHUKA MEHbBIIE ILIOMIAIN KOJIbIIA;

') B 3aBHCHMOCTH OT JIJTMHBI CTOPOHBI TPEYTOJbHUKA €ro IUIOIa/ b MOXKeT ObITh Kak 0OJIbIIIe,

TaK U MEHBbIIIE ILJIOIAIA KOJIbIA.
Ortser: B).

Pemenue. O603ua4umM CTOPOHY TPEYroJIbHUKA 33 @, & PAJUyC BIMCAHHONW OKPYKHOCTH 33

7. IlocKoJIbKY TpeyroJbHUK MpaBUILHBINA, PAJIMYC OMUCAHHONW OKPY2KHOCTH paBeH 27. [lmoma b
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TPEyTroIbHIKA paBHA , & IIOIIAAb KOJIbIIA PaBHA
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[TockoJibKy V3 < 7, IO/ TPEYTOJTbHIKA MEHBITE IO KOJIbIIA.

4. [logmues 6ankupa K. cocrout u3 Tpex OykB u Tpex meresek. Ha manucanue oiHONl OYKBBI
TpedyeTcs MOJICEKYH/IbI, Ha HAIMCAHUE OJIHOM meTeqbKr — 1 CeKyH/Ia; Mepexo/ibl OT OYKBbI K
OYKBe U OT IEeTeJIbKH K IeTe/IbKe BPEMEHH He 3aHUMAIOT, a IePeXo/ibl OT OYKBBI K IETE/IbKE U
OT IeTeJIbKU K OyKBe 3aHMMAIOT MOJICEKYHJ/IbI U OJIHY CEKyHJy cooTBeTcTBenHo. Otupesenure,
KaKOe MaKCHUMAJIbHOE KOJIMYECTBO IMOIUCEl DAHKHUD yCIIeeT MOCTABUTH 3a OJIHY MUHYTY, €CJIA
M3BECTHO, YTO a) ero MOJIUCH caMasi MeJ[JIeHHAsI U3 BO3MOXKHBIX; 0) Mepexoj] OT MOJINCH K
HOJIUCH TPEOYEeT MOJICEKYH/IbI. Y YUThIBAIOTCS TOJIBKO MOJHOCTHIO HammcaHHble mojmucu. (20

6asIoB).
OTser: 6.

Pemnrenue. Cuauasta omnpeiesinM BpeMsi, TpedyeMoe JIjist caMoit omucn. /lyist marissinoctn

CBeJICHNA MO2KHO IIPE/ICTaBUTL B BUJEC Ta6J'H/H_[bII

K OYKBe | K IeTejIbKe

OoT OYKBBI 0 0,5 cex

OT HETEJILKU 1 cex 0

OrmeruMm jBa akTa.

1) Maxcumanvroe spems ma noonucy peasudyemcs, ecau OYKev. U Nemesvky Yepedyomcs.
eiicTBuTeIbHO, €C/in PSIJIOM OKA3aJIUCh JIBa OJMHAKOBBIX JIEMEHTA, 3aMEHUM OJIMH U3 HUX (He
KpailHuii) Ha MPOTHBOMOJIOXKHBIA. [Ipr 9TOM MOXKeT Ha MOJICEKYHJIbI YMEHBINUTHCS BPeMsl Ha
HaIlMCaHUue CUMBOJIOB, HO He MeHee 9eM Ha TOJICEKYH/Ibl YBEeJIMIUTCA BPeMsl Ha MePeXojbl. 3a
HECKOJIbKO TaKUX JEHCTBUII MbI JJOObEMCSI €peIOBAHUS.

2) Hodnucov ¢ uepedyouuMUCA CUMBONAMY HAYUNGEMCA ¢ nemesvku. JleficTBUTEbHO, B
9TOM ciIydae Ha mepexoinl yitjmer 3 -1 4 20,5 = 4 ceKyHIbI, a eCc/ii MOANNChH HATMHAETCS C
OYKBBI, TO 3,5 CEKYH/IbI.

Nrak, MmakcumaJsbiag 1o Bpemenu nojmnuch tpebyer 3 - 0,5+ 3 -1+ 4 = 8,5 cexkyny. Te-
[Iepb HAM OCTAJIOCH IOJICYUTATH, CKOJILKO Pa3 OJIOK «IIOJIUCH, [ay3a» YMECTUTCS B JIMAIa30He
60,5 cexyni ((bUKTUBHBIE TIOJICEKYH/IBI Mbl JIOOABIJIN K MUHYTE [OTOMY, YTO MOCJIE MOC/IEHE
nojucy 1ay3el Her). imaa 6710Ka paBHa 9 CeKyHII, T09TOMY GAHKHUD yCIeeT OCTaBUTh

60,5

=6
9

IIOJIHBIX HO,HHI/ICQIZ. qepezs [$‘] obo3HaUYCHA neJiasd 9aCTb I, TO €CTb HanboJIbIIee oeJjioe 94ucJio, He

[IPEBOCXOIAIIee .



5. Korna Marmra Havasta pemarh 3a7ady M0 MaTeMaTHKe, TabJjIo JIEKTPOHHBIX YaCOB MOKa3bl-
BaJio x 1acoB k munyT. Korna ke 3aja4ua Obuia perieHa, Tabjio MOKa3bIBAJIO Y IACOB 1 MUHYT.
Maima 3amernia, 9To k U n COCTOAT U3 OJIHUX U TeX Ke IU@p, KOTOPbIE BCE OTIMIHBI OT HYJIS.

KakoBbl BO3MOXKHBIE 3HAUeHUs k, ecyin Ha pererne 3ajaa4n yuwio 6k munyt? (20 6asuios).
OtrBer: k£ = 13.

Pemntenne. [lycrs uncio munyT k = ab = 10a + b, rie a u b — nesnle auciaa or 1 g0 5. Ilo
yestoBmIo, 6o n = k, mbo n = ba = 10b + a. B nepsom ciygae umeem k + 6k = k + 60i, rie
1 =1y —x. 910 jaer k = 107, 9T0 HEBOZMOXKHO, IIOCKOJILKY k HE MOXKET OKaHIUBATHCS Ha HOJIb.

Pacemorpum BTOpPOIT cityuail:
(10a +b) + 6(10a + b) = (10b+a) + 60i <

& 69a—-3b=60i < 23a—b=200 < 3a—b=20(i—a).
JleBas vyacTh KpaTHa 20 M MOXKET IPUHUMATH 3HAYeHUT TOJbKO oT —2 1o 14. [lostomy ona

paBua Hy/o. Torma b kpatao 3, otkyga a = 1 u b = 3. Takum obpazom, k = 13.

[IpoBepum oTBer:

13+6-13=91=314+60 = n=3l,y=a+1.

6. B tpeyrombanke K 1A yron A B aBa pasa menbie yria K. [lycrs 1(Q) — meaunana Tpeyrosib-
nuka KITA, AW — 6uccekrpuca tpeyroibuuka QI A. Jlokaxkure, aro yroa QW A menbie 45

rpazycos. (30 6asuioB).

Pertenne. [Iposenem B Tpeyrosbauke K I A duccektpucy KU. Tak kak
LUKA = %AIKA =/KAU,

rpeyroibHuK KU A paBHOGEIPEHHBIA.

Suauut, ero mejuana U(Q) saBjsercs Takxke u BbicoToil. [lycrs I — ocHoBanue nepreniuKyispa,
omytennoro u3 U na KI. Torna UF = UQ), nockonbky KU — 6uccekrpuca yria I KA. Karer
UF upamoyroabaoro tpeyrosbauka FIU menbine ero runoreny3sl Ul. Suauut, QU < Ul, n
o Teopeme cunycoB ZQIU < ZUQI.

[Iycts ZQWA = o, ZQAW = . Y¥ron QW A Bremnuit gy tpeyrosbauka WIA, orkyna

a=/WIA+ /WAl = /WIA+ B < ZUQI + B.



Kpowme Ttoro,
20Q1I =180° — LZAQU — f—a=90° — § — «.
Takum obpasom,
a<f+(90°—-F—a)=90°—a=a<45°.

7. B ocrpoyrossraom tpeyrosbauke ABC nmposeenst BoicoTbl AD nu C'E. U3 Toukn D omymen
neprenukyiaap DF na cropony AB, a u3 toukun E — nepuenaukynsap EG #a cropony BC.

Haiimure ornomenue orpeskoB F'E : GD, ecim AE =4, CD = 5. (30 6awuioB).
OrBer: 5 : 4.

Pemrenne. [lycte P — touka niepecedenus orpe3koB GE u DF | a T — Touka nepecevdeHust
AD u CE. Tlpsmoyroabsubie Tpeyroibiukun GPD u FPE 10g00HBI 110 JBYM yIJIaM, OTKYIa
FE : GD = PE : PD. Anajorudno noJjiydaeMm, 910 1ogo6ubl Tpeyroabauku DTC u ET A
u cupasemmBo paseractso DT : TE = CD : AE. Ho DTEP — mapajutejiorpaMM, TaK Kak
€ro IIPOTUBOIIOJIOZKHDBIE CTOPOHBI JIEYKAT Ha MEPIEHUKY/IIPax, TPOBEJICHHBIX K OJIHON CTOpOHE

AABC, a 3HaQ9UT, 3TN CTOPOHBI MMapasiieabHbl. [losTomy

FE:GD=PE:DP=DT:TE=CD:AE=5:4.

8. N abuTypueHnToB OJIaI0OT JJOKYMEHTHI B 23 By3a TaK, 9TO KaXKJIbIil U3 HUX IOJIACT JIOKYMEHTHI
POBHO B 1ATH By30B. [Ipu 3T0M J17151 JTI0OBIX JIBYX a0UTYPUEHTOB HalijieTcs He DoJiee Tpex By30B,

B KOTOpbIe OHM 00a mojam jjokyMeHTsl. Jlokaxkure, uro N ue npesbimaer 2020. (40 6aios).

IlepBoe pemienme. llpejmnonoxum, aro 2020 adUTYypUEHTOB MOI'YT TaKUM OOpPa30M IIO-
JlaTh JOKyMeHTbI. [Ij1s1 KaxK10ro abuTypuenTa BLIIUIIEM ISITh YeTBEPOK BY30B, B KOTOPbIE 3TOT
abUTYyPHUEHT TOJIAJ JJOKYMEHTBI. 3aMEeTUM, ITO BCE BBIINCAHHBIE Y€TBEPKN PA3JINIHBI, TAK KaK
HUKaKMe JIBa aDUTypPUeHTa He TOJaJ JOKYMEHTHI B 9eThIpe ODIMNX By3a. SHAYUT, MbI BBIITACA-
s xots 661 2020 -5 = 10 100 gerBepok. Ho obiiee kosinuecTBo criocoboB BIOPATH YeThIPE By3a

u3 23 paBHO

23! 23-22-21-20
C§3 = =

= = = 8855 < 10100
41 19! 4.-3-2-1 ’

YTO 1 JacT IIPOTHUBOpEYUE.



Bropoe pemenne. CkazkeM, 4T0 abUTYPHEHT 3aT6aMbi6aem TPOUKY By30B, €CJIM OH HOJIA
JIOKYMEHTBI B KazK/Iplit u3 nux. Jlio6oii aburypuent saxsarbisaer C3 = 10 Tpoek, a Bce abu-
TypueHThl B cymMme 3axBarbiBaiorT 10N Tpoek (onu MoryT nosropaThes). Obiiee 4ucio Tpoek
pasro C3; = 1771.

[penosnoxum, uro N > 2020. Torya Ha /iy TpoiiKy BY30B HPUXOJUTCH B CPEJIHEM

10N N 20200
1771 7 1771

a6I/ITypI/I€HTOB, KOTODPbBIE €€ 3aXBaTUJIA. SHSHI/IT, Haﬁ,ﬂeTCH TpOﬁKa, 3axXxBa4dCHHad HEC MeHee YeM

> 11

12 crynentamu. Kakplit u3 HEUX TOJAJ JOKYMEHTBHI €Ile B Hapy BY30B, U II0 YCJOBHUIO TH
napol He repecekaioTcd. [losromy obiee dnc/io By30B He MeHbIne, 4yem 12 -2 + 3 = 27, 9ro

HEBO3MOXKHO.

9. HazoBeMm OyKeT rapMOHUYHBIM, €CJIU OH COCTOUT U3 TPEX IIBETKOB U JIJINHA KaXKJIOT0 U3 I[BET-
KOB IIPEBBIIIAET OJIOBUHY JIJIMHBI JIIOOOTO JIPYTOro 1BeTKa B OyKeTe XOTsd Obl Ha 7 CAHTUMETPOB.
Y diopucra umeercd 39 pasMIHBIX IBETKOB, UMetomux Jymabl 12, 13, ..., 50 canTumMeTpos.
Kakoe nanbosbiiee KOJTMYIECTBO HEIIEPECEKAIONTUXCS TaPMOHUYHBIX OYKETOB CMOYKET COCTaBUTD

dbmopucr? (40 6awios).
OTser: 11.

Pemenue. PaccmoTpuM rapMOHUYHBIH OyKeT, B KOTOPOM CaMbIii KODOTKUIl 1IBETOK MMeeT
qjymuHy m. Torja camblil JJIMHHBIN IBETOK HE KOpode m + 2 cantuMerpos. [lo yciosuio

2
m>7+%:>m>16.

Takum o6pa3zoM, B TapMOHUYHBIX OyKeTaxX He MOI'YT BCTpedaTbes IBeTKu Jymnoit 12,13, 14,15
canTuMeTpoB. M3 octasimmxcd 35 BETKOB MOXKHO COCTaBUTDH He OoJiee 11 OykeToB.
Ocrasocs npusectu ipumep ¢ 11 6ykeramu: (16,17, 18), (19,20,21), ..., (46,47, 48).

10. Pobor yMeeT BBINOJHATH YeThIPE OLEPAIUH C IEJbIMI YUCJIaMHI: YMHOXKATh Ha 2, JIe/NTh
Ha 2 (TOJIbKO YeTHBbIe Ynciia), npubasiaTh 111 u Berantars 111. Moxer s pobor u3 wncia 925

HOJTyduTh coeytorume qucia: 295, 296, 259, 529, 5927 (40 6a110B).
OrtBer: ©ert, ja, Jia, HET, Ja.

Pemenue. Vcxosmnoe qnciio 925 nenures wa 37. 3aMeTnM, 9TO BCe onepaiuu podboTa coxpa-
HSIIOT 3TO cBoiicTBo. CrteoBarenibHO, ducia 295 n 529, KoTopble He JAedaTcsa Ha 37, He MOTYT
OBITH MOJTydYeHbl pOOOTOM. [[JIsi OCTAJIBHBIX IPUBEJIEM ITPUMEDPHI TOCIE0BATEILHOCTH JeiCTBU

pobora (perenne He eIUHCTBEHHO!):
(925 + 111) : 2 — 111 — 111 = 296,

((925 — 111) : 24 111) : 2 = 259,
025 — 111 — 111 — 111 = 592.
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1. HazoBem 4ucsio naaundpomom, €cjam OHO UUTAETCS CIIpaBa HAJIEBO TaK Ke, KaK W CJIeBa
nanpaso. Hampumep, uncio 123321 — nasmmapom, a uucsao 122 — uer. CKOJILKO CYIIECTBYET

YeThIPEX3HATHBIX MATHHIPOMOB, KpaTHbIX 57 (10 6asuios).

a) 6osiprie 20;  6) menbine 20;  B) He Menbine 20; 1) ne 6osbine 20;

J1) HU OJIMH M3 YKA3aHHBIX OTBETOB HE SIBJISIETCS] BEPHBIM.
OtBert: 6) ur).

Pemenune. Haiijem koymmdecTBO mMajauHIPOMOB. 3aMETHM, YTO YUCIO KPATHO 5 TOTIA U
TOJILKO TOIJI&, KOIJIa OHO OKaHumBaeTcd Ha O wiau Ha (0. Bropoil BapmaHT MCKIIIOYEH, MHAYE
crapiias nudpa Toxke ObLIa Obl HyJIeM. 3HAYUT, MAJUHIPOM HAYMHAETCS U 3aKAHYUBAETCH HA
5. TakuM ob6paszoM, HaM HY:KHBI 9HCIa BUAA baad, rje a — mobad mmdpa. JIerko 3aMeTurs,

YTO TaKUX umuces posHO 10.

2. Ha copeBHOBaHusX 10 niepeTsarnBannio Kanara B Bosmeonoit Crpane koMaH1a n3 7 K€BYHOB
Bcerjia modek1aeT KOMaH Iy U3 8 MUTYHOB. Pe3y/ibTaTbl BCTped KaKuX KOMaH I MOYKHO ITPeJICKa-
3aTh OJHO3HAYHO, €CJIM CIUTAETCS, UTO BCE YKEBYHBI MEKJTy COOO PaBHOCUJILHBI U BCE MUTYHbI

TOXKE PABHOCHJIBHDI MexK Ty coboit? (10 6asuios).

a) 6 »KeBYHOB IIPOTUB 7 MUTYHOB; 6) 8 »KeByHOB TIPOTUB 9 MUTYHOB;
B) 10 MmuryHoB nporus 9 »KeByHOB; T) 9 »KeByHOB IpoTuB 11 MUTYHOB;

1) 16 murynoB npotus 14 »KeByHOB.
Otser: 6), B) u 1).

HepBoe pelieHue. BBG,HGM 0003HAUYCHUA: 2z — CHJIA O/THOI'O 2K€BYHa, 1T — CHJIa OJJHOI'O

muryHa. CrpaBe/iJIUBBI CIEYIONINE HEPABEHCTBA:
8m
7

10m<10-§2 <9z,

7
16m < 16~§Z ~ 14z,

Buauut, oTBeTHI 6), B) ¥ J1) paBuibHble. [Tokarkem, ogeMy OTBETHI &) U T') HE MOI'YT CUUTAThHCSI
MMPaBWJIBHBIMU: BO3bMEM Tapy 2 = 15 mw m = 13 — jj1gd Hee MCXOJIHOE YTBEPKJIEHWE BEPHO
(komaH/1a U3 7 KEBYHOB, 00JiaJiaomasi cyMmmapHoit cuimoit 7 - 15 = 105, nobeaur KomamLy u3
8 MUTYHOB, 00JIQJIAIONTYIO cCyMMapHOii custoii 8 - 13 = 104) u npu 9TOM KOMaH/a U3 7 MUTYHOB
mo0e T KoMaHTy n3 6 »KeBYHOB, a KoMaH/1a n3 11 MuryHos mobeauT KoMaH1y U3 9 yKeBYHOB;
OJIHAKO, JIIsd Tapbl z = 15 mw m = 11 mcxojiHoe yTBEpXkKJIEHNE TaKxKe BEPHO, HO MCXOJbI JIBYX

JAPYTUX BCTPEY NPOTUBONOJIOKHBIL.

Bropoe pemenne. llycts z — cuia oJIHOTO KeByHa, m — CHJI& OJIHOIO MuryHa; z > 0,

m > 0. MHOXKeCcTBO TOYEK IIJIOCKOCTH, YJIOBJIETBOPAIONINX YCJIOBUIO Em < 72’, — 9TO TOYKH,

JIeKallye BBIIe OCH 2z, HO CTPOTO HUKe TPIMOil (g, 3a/1aBaeMoil ypaBHEHUEM 1M = %z.

HyCTb Y HaC T 2KEBYHOB U Iy MUI'YHOB. PeByJIbTaT MO2KHO IIp€J/ICKa3aThb TOI'la U TOJIbKO TOI'/Zla,

KOIJIa MpsiMas ¢ YIVIOBBIM KoaddunueHToM x/y Jekur He Huxe lo, To ectb x/y > 7/8 wim



8z > 7y. Hampumep, B myHKTe 6) MBI [IOJIy9UM BEpHOE HEPABEHCTBO 8 -8 > 7- 9, a B IMyHKTe a)

— HeBepHOEe HepaBeHCTBO 8 -6 > 7 - 7.

m

g 66 60 = ZIL

la

Uy

Bszaummuoe pacmiosiozkerue mpsiMoii £y 1 TpsSMBIX ¢ YTJIOBBIMEI KO3(MDMUIMEHTAME, YKA3AHHBIMI

B BapHaHTaX OTBETOB, IIPUBEJICHO Ha PUCYHKE.

3. Iommucer 6amkmpa K. coctonT m3 tpex OYKB m Tpex meresek. Ha nammcanue o/1HO# OyKBBI
TpedyeTcsl MOJICEKYH/IbI, Ha HAIMCaHUe OJIHOM IMeTelbKH — 1 CeKyH/a; MepexoJibl OT OyKBBI K
OyKBe M OT IIeTeJbKHU K IIeTeJbKe BPEMEeHN He 3aHUMAIOT, & Iepexo/bl OT OYKBBI K IeTeIbKe 1
OT MeTeJbKN K OYKBE 3aHUMAIOT IOJICEKYHJIbI M OJIHY CEKYH/y cooTBeTcTBento. Orpesennre

MUHUMAJIbHOE BpeMsi, HeobxomuMoe 6ankupy s nojmcu. (20 6asuios).

OTBeT: 5 cekyH/I.

Pemntenmne. [lockosibky Tpebyercs Bpems camMoil OBICTPOI MOJITUCH, TO HEOOXOIUMO MUHU-
MU3UPOBATH JJINTEJILHOCTD TEPEXOJI0B MEXKJLy SJIeMEHTaMu (OYeBHJIHO, UTO BpeMs, TpebyeMoe
Ha HAIMCAHUE CAMUX JIEMEHTOB, COKPATUTh HEBO3MOXKHO). /[ HAIISIHOCTH JTaHHbBIE MOYKHO

[IPEJICTABUTL B BUJIE TaOJIUIIbI:

K OYKBe | K IeTejIbKe

OoT OYKBBI 0 0,5 cex

OT IETEJILKUI 1 cex 0

BuauMm, 910 1 OyKBBI, ¥ TIETE/ILKHU JIOJKHDBI CTOATH 0PI, TakuM 06pa3oMm, MOJIIICh UMeeT
BUJI JINOO «TPU OyKBBI, IOTOM TPHU IMETEIbKU», JTUOO «TPU METEJbKH, IIOTOM TpHu OYKBbI». Ho

HepBbeI BapuaHT KOPpO4Y€ BTOPOTI'O Ha IIOJICEKYHIbI, 1 €ro JJIMTECJIbHOCTL PaBHa

3:0,54+0,543-1=5 cexyHnn.

4. JIpoeunuk Bacst /i TpeHUPOBKY JiesieHns B ¢TO0uK uiter 2020-if 3HaK 1oc/ie 3ansToi J1s

npobu 1/13. Kakast mudpa nosmkaa moayaurbes y Bacu? (20 6aswios).
OrtBer: 9.

Permenne. [lecaruanoe npejcrasienne apobu 1/13 umeer Bug 0, (076923), a

2020 = 6 x 336 + 4.



Coorsercreento, 2020-it 3HaK 10CsI€e 3anATON Jyist apobu 1/13 — s10 9.

5. KIA — paBuobGejipennbiii TpeyroibHuk ¢ ocuoBanuem KA. Ha croponax KA, Al u [K
BeIOpanbl Touku M, N u P coorBercTBeHHO Tak, 910 paBHbl yruibl PMK u NMA. Yepes
BepiHy A mpoBejieHa IpsiMas, napaJjuieabHas PN, () — Toduka mepecedeHust 3TON IpsaMoii 1
orpeska M P. Jlokaxure, uro QK = QA. (30 6a/wios).

Pemmenne.

[Tycts S — rouka nepecedenust M N u AQ. Tak kak QS||PN, To
MN/MP = MS/MQ.
Tpeyrosbauku M AN u M PK 1ogo6Hb! (110 ABYM yTjIaMm), CJIeJI0BaTEJIbHO,
MN/MP =MA/MK.

Takum obpazom, tpeyrosbaukn MAS u MK (@) 10g00HBI 110 IO YIVIY U POIOPIIHOHATLHBIM
croponam. Orcroga nomydaeMm, ato LM KQ = ZMAQ, t.e. AK AQ) paBHOOeIPEHHBII ¢ OCHO-
BanueM KA, orkyma QA = QK.

6. /IBoeunuk Bacs yTBepKIaeT, UTO BEpeH CJIIYIONUil TPU3HAK PABEHCTBA TPEYTOJbHUKOB,
GopMyIMPOBKY KOTOPOrO OH YBHJIEN BO CHe: ecyin y TpeyroabHnkoB ABC u XY 7 paBHBI Me-
quansl BM u YN, a takxke ZABM = /XYN uw Z/CBM = /ZZY N, to tpeyrosbuuku ABC
u XY Z papabl. Orymmanuk [lerst canraer, 910 3TOT Ipu3HAK pPaBeHCTBa OmuboveH. Boiscaure,

KTO U3 Hux mpas. (30 6aJiios).
OTBet: npas Bacs.

Pemntenne. /lokaxkeMm, 9To Tpeyroyibuuku u3 Bacunoro cua jefictBuTe/ibHO paBHbL. /locTpo-

UM TPeyroJibHUKHU J10 mapasuiesorpammos ABC'D u XY Z K. Torna
BD =2BM =2YN=YK un /ADB=/DBC=/KYZ =/XKY.

Buaunt, Tpeyrosbaukn ABD u XY K paBubl 110 cTopose u jiByMm yriaam. [lostomy AB = XY
uBC=AD=XK=YZ.



Urak, Tpeyrosbuuku ABC u XY Z pasubl 1o nepsomy npusuaky (AB = XY, BC =Y Z,
LABC = /XY 7).

7. TpexuBerHblii TPpsAMOYTOJIbHBIN 1T1a3/1 pa3zMepa 25 X 50 cOCTOUT U3 KBaJIPATHBIX 3JIEMEHTOB
eJIMHUIHON 1110, Kakaprit sjieMenT umeet jubo Oesiblil, ub0 cuHuil, b0 KpacHbIH IBET.
Bynem roBoputb, 4To KBaJpaTbl I'PAHUYAT JIPYT C JIPYTOM, €CJIM Y HUX €CTb XOTd ObI OJHA
obmias Touka. (Takum obpaszom, 00O KBaIpaT MOXKET IPAHUIUTH ¢ He Oojiee ueM 8 coce/ls-
mu). U Gesible, 1 KpacHbIe 3JIEMEHTHI MOI'YT IPAHUYUTH TOJIBKO ¢ cuauMEu. Opejesnre, Kakoe

MaKCHMAJIbHOE KOJIUIECTBO OEJIBIX 9JIEMEHTOB MOXKET ObITh B masse? (40 6aJios).
Orser: 324.

Pentenue. Besble 1 KpacHble JleTajgn 10 TPAHUYIHBIM CBOWCTBAM OJIMHAKOBBI — OHHU MO-
YT IPAHUYUTDL TOJBKO C CHHUMHU. 3aMETHUM, 4TO B KBaJipaTe 2 X 2 MOKeT ObITh He 0oJiee
1 Gesoit/kpacHoit geramu. CrenoBaresbio, B obaactu 24 X 50 moxker 6bITh He Gostee 300 Ge-
JIBIX / KpacHbIX jieTasieii. Takke B mpsiMoyTobHIKE 1 X 2 MOZKeT ObITh He 6oJtee 1 6esoii/KpacHoi
nerasu. Orciofa noaydaeM, 9ro B mosioce 1 X 50 MoxkeT 6bITh He OGosiee 25 6esIbIX /KPACHBIX.
[Tosromy BO Beeit obmactu 25 X 50 moxker 6biTh He Gostee 300 + 25 = 325 Gesbix/KpacHBIX
JeTaJieit.

[TockobKy 11a3/1 TPEXIIBETHDIN, TO B HEM JIOJI?KHA OBITH JeTa/Ib KaxKJIOro I[BeTa, T.e. KpacHast
JeTasib JI0JKHA OBITH X0Ts Obl oHa. CregoBaTeIbHO, OEIBIX MOXKET ObITH He Oosee 324.

[Ipusesem mpumep, KakK MOXKHO PACCTaBUTDL 324 O€JIbIX JIeTasu, YJIOBJICTBOPAS ITPAHUTHBIM
ycsioBusiM. [Iporymepyem crpoku ot 1 o 25 u crosidier ot 1 jio 50. IlocraBum Gesbie Ha
HepecevYeHnn HEeYeTHBIX CTPOK M HEYETHBIX CTOJIOIOB, KPOME IIEpBOrO nepecedeHus (mepBoii
CTPOKHU U IIEPBOrO CTOJIOIA); KPACHBINA 3JIEMEHT MOCTABUM HA II€PECEYCHUN [EPBON CTPOKH U

epBoro crosbna. Beé ocraibHoe 3aII0/HIM CHHIME 9/IEMEHTAMI.
8. Pemure B nesbix ancstax ypasuenue (a + 1)(b— 1)(a + b) = 2020. (40 6aswmoB).

Orser: Pemrennii mer.

Pemntenne. O6osuaunm m = a+1, n = b—1, rae m u n ToXKe ABIAIOTCA HEIBIMIA IUCTIAMMA,

Torjia a + b = m + n u HeoOXO/IUMO PENIUTh yYpaBHEHUE

m-n-(m+mn)=2020.



BamernM, aro 2020 = 22 -5 - 101.

[Ipeimioioxkum, 9TO y HAC €CTh J[Ba YETHBIX MHOXKHUTEJIST; TOTJIa TPETUil TOXKe OyIeT YeTHDIM.
Ho s10 neBo3moxkno, nockosibky 2020 He jiesintest Ha 8. 3HAYUT, Y HAC OJINH MHOXKUTEIb YE€THDII
7 JIBa HEYETHBIX.

OjuH u3 HedeTHbIX MHOXKHUTesel paser 1, mockosbky 101 £ 5 # 4. Torga nBa Japyrux
MHOXKUTEJIA pasindaiorcd na 1. Ho ogun u3 nux #e mennine 101, a jipyroit ne npesocxoaut 20,

IIO3TOMY TaK ObITH HE MOXKET.
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