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Cneundukaumns KMM EIMS 2021 no matemaTuke (pparmeHT)

YMeTh CTPOUTH U UccieaoBars| S5.1,5.3 1.1-1.4 B| 4 — 40
MPOCTEUIINE MATEMATUYECKUE
MO/IEJTH

KogndomnkaTtop TpeboBaHMN K YPOBHIO NOATOTOBKU BbIMYCKHUKOB,
KUM EI'D 2021 no matematuke (pparmeHT)

5.1 MOﬂeﬂHpOBaTL PCAJIbHBIC CUTYAIIHHU Ha S3LIKC aﬂFQGpLI, COCTAaBJIATH
YPAaBHCHHA W HCPABCHCTBA II0 YCIOBHIO 3aJa4H; HCCIICIOBATH
[NOCTPOCHHBIC MOACJIM C UCIIOJIB30BAHHUCM AdllllapdaTa MTGGDLI

5.3 [IpoBOAMTL JOKa3aTE€IbHBIE PACCYKICHHUS NPU PEUICHUH 3ajad,
OLICHUBATh JIOTUYECKYIO NPaBUJIBHOCTH pacCyKJIeHHUH,
pacrno3HaBaTh JJOTHUYECKU HEKOPPEKTHBIE PACCYKACHHUS

Koandukatop anemeHToB coaepxanna KM EID 2021
no MmatemaTtunke (pparmMeHT)

l.1 Hucna, kopHu 1 cmenexu

1.2 OcHoBbl MPULOHOMEMPUL

13 Jozapughmoi

1.4 [Ipeobpazosanus evipaxcenuil
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19. YueHuk coctaBsieT U3 NATEPOK UMCJ/1a U HAXOJIUT UX BCEBO3MOXKHbIE CyM-
Mbl. Eciin Obl Yy HEro 66110 n = 4 NATéPKU, HANIPUMED, TO BCEBO3MOKHBIX CYyMM

OblJ10 Obl NATL:
Si=54+5+545=20;
So =55+ 5+ 5 = 65;
+ 55 = 110;

S3 =55+55 =11
Sy =555+ 5 = 560
S5 = 5535.

a)
)

Moxker Jid 0/1Ha U3 cymMm S ObiTh paBHo# 1000, ecsu n = 207
0) MoxkeT Jid 0/1Ha U3 cymMm S ObiTh paBHOH 1000, ecoin n = 307

B) YKaxKuTe BCe M, V15 KaXKJ10ro U3 KOTOPbIX 0/Ha U3 cymm S pasHa 1000,

€CJIM OJIHO U3 CcJlaraemblX paBHO dID.

PelweHue

a) a, moxer. 555 + 55 -8 4+ 5 = 1000,
n=34+2-841=20.

Sy ™

{Ul_ M3RATENLCTBO

v MTEFMOH
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0) MoxkeT Jid 0jHa U3 cymMm S ObiTb pasHod 1000, ecoin n = 307

PeweHue
0) Her, He moxKeT.
[Tpennonoxum, moxer. Toraa:
{ 1000 = 3557 + 55k + ¢, 31ech T, k,t — HEOTPULATE/bHbIE LIeJble YHCJIa.
3r + 2k +t = 30. Y

200 =111r + 11k + t,

Mmeewm: { t = 30— 3r — 2k;

200 = 1117 + 11k + 30 — 3r — 2k
170 = 108r + 9k = 9(12r + k)

70 mesiMTcd HA 9, UTO He TakK.

™
\l . UBOATENbCTBO

\M“J'IEI'MOH
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B) YKaxKUTe BCe 7, IS KA>K10r0 U3 KOTOPLIX 0Ha U3 cymm .S paBHa 1000,
eCJIM OJIHO U3 CJlaraeMbIX PpaBHO 293.
PelweHune

B) [Tyets natépok n.  Torza 1000 = 555 + 55k + 5(n — 2k — 3). rie
n—2k—3>20,10ectbn 2 2k+3. k< ng 3,
200 =111+ 11k+n—-2k—-3 89=9k+n-—3
n—3 n—3 o uana D=3
5 ] 31ech { 5 ] LeJsiasi yacTh Yuc1a 5
3HaueHUss k U n YI0BJETBOPSIOLIHE YKA3AHHLIM YCJOBUSIM, [TOMeLleHbl B TAOJIHLIE.

n=092—0krae k=01... {

k n
0 92
1 83
2 74
3 65
4 56
5 47
6 38
7 29
8 20
[Ipu £ = 9 nonyuaem n = 11. Ho HepaBeHCcTBO 9 < Ll 2_ 3 HEBEPHO.

. _ o _ ,{\7 TM U3OATENBLCTBO
Omeem: a)na; 0)Her; B) 92, 83, 74, 63, 56, 47, 38, 29, 20. \{HQ’*]'IEFMOH
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19. [ectbaecsr wecth rupek maccod I r, 21, ..., 66 r pa3ioKuIu 110 ABYyM
KopoOKaM, B Kaxk10i KopoOke xoTs Obl 07HA rHpbka. Macca KaxKaoiu rupb-
KU BbIparKaeTcs UeJbIM YUCJOM PAMMOB, H BCE MACChl PA3JIHYHbI. 3aTEM W3
BTOPOH KOPOOKH TMepPesioKU/IN B [IEPBYIO OJHY THpbKY. [locse 3toro cpenHss
Macca rupek B nepBoi KopoOke yBeJMuu/1ach Ha 2 I.

a) Moruio s Takoe ObiTh, €CJIM [IePBOHAYAJILHO B [1€PBOK KOPOOKe JiexKaJiu
TOJIbKO TMPbKKY Maccod 6 1, 8 ru 25 r?

6) Morusia Jjin cpeiHsis Mmacca rupek B 1epBoi KopoOKe repBoHauaJ/bHO paB-
HATbCH 14.7 1?

B) Kakoe HauooJbLLIee YUCJI0 THPEK MOTJI0 ObITh [IePBOHAYAJ/LHO B [1ePBOH
KopoOke?

PelwieHune
a) [lepBoHauasibHO cpejiHsis Macca rupek B repsod Kopodke Obljia paBHA
(6 +8 4+ 25) : 3 = 13. [locsie no6aBJieHUst TUPU MACCOIl T I' CPEIHSA Macca
yBeJHUUMUJIACH HA 2 I, TO €CTh CTaJ/la paBHa 15 I.
(6 +8+25+x):4 =15z = 21. Ecau 106aButb rupto mMaccoi 21 r, To
ycJoBUe Oy/IeT BbII10JHEHO. Takoe MOrJi0 ObITb.

Sy ™

{Ul_ M3RATENLCTBO
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0) Morusia jin cpeiHss Mmacca rupek B 1epBoi KopoOKe 1epBoHauaJ/bHO paB-
HATbCS 14,7 r?

PelwweHue

0) I peanosoxKum, 4tTo 310 BO3MOXKHO. [IycTh B 1iepBo# KOpoOKe 1epBoHa-
YaJibHO JIeXKaJu n rupek cpeaHed maccon 14,7 r. Toraa ux cymmapHasi macea
Obliia pagHa 14,7n r, a nocJie go0aBJ/eHus ele oHou rupu Mmaccou M r craJga
paBHa (14.7n + M) r. [1pu 3T0M cpeHsisi Macca yBeJuuu/iach Ha 2 I, TO €CThb
cTaJsla paBHa 16,7 r, 3HauuT cymMMapHasi Macca craJa paBHa 16,7(n + 1) . M3
ypaeHenusi 16.7(n + 1) = 14.7n + M noayuum, uro M = 2n + 16.7. Tak
KakK n LeJ10€e YHCJ10, [oJay4Yr/Id, uto M, Mmacca 100aBJIEHHOH MTHPH B rpamMmax,
HeLeJ10€. 3HAUUT, TAKOe HEBO3MO2KHO.

Sy ™

{Ul_ M3RATENLCTBO
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B) Kakoe HauboJibLIee UAC/I0 THPEK MOTJIO ObITh [IePBOHAYAJLHO B [1€pBOH

KopoOke? PewleHue
B) [lycTb B nepBoit KopoOKe IepBOHAUAJLHO JieXKaJJIH n THPEK CpejHeH
vaccoid m . Toraa ux cymmapHasi macca Obljia paBHa mn T, a 1ocJie godasJie-
HUs el oIHOH rupu Maccoit M rcrana paBHa (mn+ M) r. [1pu sTom cpenHss
Macca yBeJMUHIach Ha 2 I, TO eCTh CTaJja paBHa (m + 2) r, 3HAUUT CymMMap-
Has Macca craja paHa (m+ 2)(n+1)r. (m+2)(n+ 1) = mn + M,
M=2n+m+ 2.

CymMma macc n THpeK He MeHblwe 1 + 2 4+ ... + n = ¢ +2-n.)-n.+
3HauuT, nm = (1+‘-n.)-n. H m = 1%‘_?‘13

2 2 4(\1 _ U3OATENbLCTBO
[Tepesioxkunn mupbky maccoit M = (2n + m + 2) T, \WSHEFMOH

J www.legionr.ru
eé¢ macca He OoJsiee 66 T.

Torsa M =2n+m+2>2n + l_lz_n—l—ZHJf 66.

66> M >2n+ L5 42,1 < 25,4

CuleioBaTtesibHO, HauOoJIbLIee 3HaueHHe n He NpeBocXoauT 25. [Tokaxkewm,
YTO 1 = 25 MOXKET ObITb.

[lycTb B niepBoit KopoOKe JiexKkaJsio 20 rupb Macco 1 r, 21, ..., 20 1, Ux cpel-
Hast Macca Oblia pasHa 13 . Ecsn K HUM 1epesioKUTh THPLKY Maccou 65 r,

CPEJ/IHsSiA Macca CTaHeT paBHa 1o 1, TO €CTh YBEJHUUTCS HA 2 T.
Omeem: a)na;0)Her; B) 25.
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19. Ha nocke HanucaHo HECKOJILKO pas/IMUHBLIX HATYPaJbHBLIX UUCEJI, Kax10e
M3 KOTOPLIX JIEJIUTCA HA 3 U OKAHYMBAETCs Ha 7.
a) MoxkeT im cymMMa 9THX unces ObITh paBHa 2317
0) MozeT Jin cymma 3TUX unces ObITh paBHa 15907
) Kakoe HauboJibliiee KOJUMUEeCTBO YMCes MOXKeT ObIThb Ha JIOCKE, €CJIH UX
cymma pasHa 10567 {\7 Ttﬂ M3OATENLCTBO

PelwieHune “W\» NErMoOH

"4 www.legionr.ru

a) Boinuiiem B mopsiike Bo3pacTaHUs yKa3aHHbIE B YCJOBHM YMCJA:
27,57, 87,117.147.177, .... Tak kak 231 okaHuMBaeTcsl 1, TO HAXOAUM TPH
yucJia, CyMMa KOTOpblX paBHa 231. IT1o OyayT, HarpuMep, uuca 27,57, 147,
27+ 57 + 147 = 231.

0) Ipennonoum, 4to 370 BO3M0OKHO. Kax<10e unc/io okaHuuBaeTces Ha 7,
a ux cymma — Ha 0. Takoe BO3MOKHO, €CJIH KOJMUECTBO 4ucesl KpaTHo 10.
3HAuUUT, TAKUX UKices B JII0OOM ciyuae He MeHblile 10.

Uucno, nensuleecss Ha 3, oOKaHYMBaeTCsl Ha 7 TOJLKO, eCJH

OHO HUMeeT BWJI 3n, e n — HaTypaJbHOE UHUCJ0, OKaHUMBalolle-
ecd Ha 9. Orciona HauMmeHblllag BO3MOXKHAsi CyMMa UHcJ/la paBHa
3-9+3-99

3-9+3-19+...+3-99 - 10 = 1620 > 1590.

2
[IpotuBopeune. CaenoBaresibHO, TpeOyeMOe HEBO3MOKHO.
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) Kakoe HanbosblIee KOJHYeCTBO YHCEJT MOKET ObITh Ha JIOCKE, eCJIM UX
cyMMa paBHa 10567

PelwweHue

B) 3aMeTHM, 4TO BO3pacTalollas Mocael0BATe/NbHOCTL . ag, ., , . Ay, ...
BCEX YKA3aHHLIX B YCJIOBUU YHCEJ ABJsIeTCA apuMeTHUECKO Iporpeccuei ¢
[MepBLIM 4JICHOM, paBHLIM 27 W pas3HocTbio, paBHOH 30. JlelicTBUTENLHO, ec-
JM @y U Qpa1 IQIATCH HA 3 U OKAHUHUBAIOTCH 7, TO (@piq1 — @y ) JCJUTCHA HA 3
1 10, mostomy aesutes Ha 30. Camoe MaJieHbKoe HaTypaJibHOe YUCJI0, KOTO-

poe neqntest Ha 30 paBHo 30. HuieHbl apudMeTHuecKoi Nporpeccun HMeloT BUJL
27+ 30(n—1),n e N.

Ecan Bo3mozkeH cuiyuaii, Korja cymma noJipsiji MayLux 4jeHoB, HaunHas
C ay, paBHa 1056, To HauOOJIbIIEE KOJHUECTBO ¢JlaraeMbiX OYJIET B 3TOM CJIy-

7-2+30(n—1) o — 1056,

yae. [lonyuaem ypaBHeHnue

5
OTcrona
15n2 + 120 — 1056 = 0: nyq = —0E£V36+15-1056 _ —6+£126.  _ ¢
' 15 15
Omeem: a)na; 6)HeT;, B) 8. 5
il ; Y3MATENLCTBO
v+ MTEFMOH
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19. B reuenue n iHel KaxK /bl IeHb Ha JIOCKY 3alMChIBAlOT HATYpaJbHbIC YKC-
J1a, KazKJ10€ U3 KOTOpbIX MeHblIe 5. [Ipu 3ToM KaxKplil 1eHb (Kpome 1epBoro)
CyMMa YHMCeJI, 3alUCaHHBIX Ha JIOCKY B 3TOT JIeHb, O0JIbllIe, a KOJUUECTBO —
MeHbllIe, YeM B MPe/IbIIyLUINH 1€Hb.

a) Moxet jin n OLITL OoJiblie 57

6) MoxeT Jin cpeHee apuMeTHUeCKOe YHUCesl, 3alHCAHHbLIX B I€pPBbIi
JIeHb, OLITL MeHble 1,8, a cpeaHee apumeTHuecKoe BcexX UHCe)1, 3alicaHHbIX
3a BCe JIHH, ObITh OoJiblile 3,27

B) M3BecTHO, uTO cymMMa unce)1, 3alHCaHHbLIX B [1epBbIil 1eHb, paBHa 4. Ka-

Koe HauOoJblllee 3HaUeHHe MOZKeT [MPHHUMATL CYMMd BCEX HHCEC/JI, 3dlTHCAHHLIX

34 BCE JIHU?
PeweHue

a) Jla. [lycTh B nepBblIfi JIeHb 3anucano J1ecaTh yuces1 1, a B KaxK/blil cJe-
JYIOILHN JIEHD 3alTUCLIBAIOT Ha JIBa uKuc/a 1 MeHbllie, 3aTo 100aBASIT UUCJI0 3.
Torna KosinuecTBO UMces KaxK/bli JeHb Ha 1 MeHblle, a cyMMa, COOTBETCTBEH-
HO, Ha 1 OoJibllle, YeM B NPeJIbIIYIIIHH.

0) [a. [lyctb n = 3, B nepBbIii 1eHb 3anucany TPUALATL Yuce 1 U ceMb-
JeCdT ynuces 2, Bo BTOpOH 1eHb — JiBa urcJ/ia 1 v 1eBAHOCTO CeMb unces1 4, a B
TPETHIl IeHb — JAEBSIHOCTO BOceMb unces 4. Torjaa cymma unced B epBbli 1eHb
paBHa 170, Bo BTopoil — 390, a B Tpetnili — 392. Cpentee apupmeTnyeckoe
yuceJi, 3alMCalHbIX B [ePBLIH 1eHbL, paBHO 1,7 < 1.8, a cpeHee apudpMeTHue-

61 61 60 q {\/ M3OATENBCTBO
Sa97- 103507 = 3300 = 32 WHEFMOH

"4 www.legionr.ru
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B) I/I3BECTHD, UTO CYMMa HHCCJI, 3alITMCAHHLIX B l'[‘é‘.pBbIIf'[ JC€HL, paBHA4 4. KEI-
Koe HauOoJblllee 3HaUeHUe MOZKeT [MPHHUMATL CYMMd BCEX HHCEC/JI, 3dITHCAHHLIX

) D
3d BCEC THH: PelueHue

B) 3aMeTUM, UTO B IePBbI JIEHb Ha IOCKY ObLJ10 3aMUcaHo He OoJiee 4 uncell.
3HAUUT, €CJU 12 > 3, TO B UETBEPTLIH J€HbL Ha J0CKY ObIJIO 3aITUCAHO OJIHO UHC-
J10. HO 9TO HeBO3M02KHO, MOCKOJILKY 3TO UHCJI0 JOJKHO OBLITL OOJIbLIE CYMMEI
yuceJ, 3alMcatibIX B MepBLIi JIeHb, paBHO 4. Takum oOpasom, n < 3.

Ecau n = 3, To B TpeTuil ieHb Ha JOCKY OblJI0 3alucaHo He OoJee JIBYX
yUceJsl, a UX CyMMa He MPeBOCXOAUT 8. 3HAUUT, CyMMa YUCeJI, 3alUCaHHbIX BO
BTOPOH JIEHL, HE MPEBOCXOJINUT 7, a CYMMa BCeX 3alUCaHHBLIX YHCEJ B 3TOM CJTy-
yae He MpeBocxoJiuT 19.

Ecan n = 2, T0 Bo BTOpO# JIeHb Ha JIOCKY OblJIO 3aMKicalo He HoJiee TPEX
yuceJs1, a UX CyMma He MPeBOCXO0AUT 12. 3HAUUT, CyMMa BCeX 3alUCaHHbIX UYHCEeJ
B 9TOM CJIyuae He MPeBOCXoJauT 16.

Ecamn = 1, To cyMMa BCeX 3aliCaHHbIX Yhces1 paBHa 4.

Takum oGpaszom, cymma Bcex 3arnucaHHbIX UMCeT He TPeBOCXOoauT 19.

[Tokaxkem, uTo cymMMa Beex 3alucaHHbIX udces Moria paBHaThes 19. [1yceTth
n = 3, U B I€PBLII JIeHL ObIIM 3anucanbl unesa 1, 1, 1, 1; Bo BTopor — 2, 2, 3;
B TpeTuil — 4, 4. Toraa cyMMbl 3allHCAHHLIX B 9TH JIHU YMCEJl COOTBETCTBEHHO
paBHbl 4, 7, 8, TO €CTh YHC/a YIOBJACTBOPSIOT YCJAOBHIAM 3ajaun, a UX CVMMa

sy T™

paBHa 19. {il__ M3NATENLCTBO

Omsem: a)na; 6) 1a; B) 19. W\”HEFMOH

"4 www.legionr.ru
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19. Buka nanucaJsia Ha Jucte GymMard Tpu ¢tosidua ¢ HaTypaJbHbIMH YHCJIAMH.
Bce 3anucannble udcsia pa3iMuHbl, U B KaxXKJI0M CTOJ0LE eCTh XOTSA Obl OJHO
yucJio. BukuH Opat npurucas K KazxKJIoMy YHCJy U3 [1epBoro croJ/dua cripasa
uidpy 1, a KaxKJI0My YHCJy W3 BTOPOro ctosdua — uudpy 7. Hucaa us tpe-
Thero CTo/J101A He U3MEHSAJIUCD.

a) Morjia i1 cymma BCeX BbITHCAHHBIX YMCEJ YBEJMUUTbCA B 6 pa3?

6) MorJia 11 cymMa BCeX BbIITHCAHHBIX UHCeJl YBeJHUUThCS B 17 pa3?

B) B Kakoe HauOoJ1bllee YUCJI0 pa3 MOIJIA YBEJHUUHUTHCS CyMMa BCeX BbIIlH-

CAHHBIX UUCeJ?

PelwleHue

a) Ha, Hanpumep, B rniepsom croJibue Obl10 uuc/ao 1, BO BTopoM — 7, B
TpeTbem — 8. CyMMma uuceJ 10 U3MeHeHUs paBHsiach 1 + 7 4+ 8 = 16, nocJie
“3MeHeHud craJjia pasia 11 + 77 4+ 8 = 96, 1o ecTb yBeJIMUUIaCh B 6 pas.
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6) Morusia sin cymMa BCeX BbIITMCAHHbBIX YHCEJT YBeJUUUTbLCA B 17 pas?

PelweHue

[TycTh 10 M3MeHeHUst cymma uuces B 1iepBoM cToJ0Le paBHa A,

BO BTopoM — B, B Tpethem — C',

0 ) Kaxk1oe unciio a; u3 nepsoro croJioua rnpespartugaocs B 10a; + 1, kaxkioe
yucJio b; U3 BTOporo croJdua npespatuoch B 10b; + 7, KaxK10e UucJio ¢; U3

TpeTbero CTOJIGLI,& OCT4J10Chb HEM3MEHHBLIM, TO €CThb C;.

Wai +1 190 1 <4
; {I{R
10 +7 _ 104 T < 17

bi 1

3HE1‘11’1'I", CYMM4 HHCE/J] [T0C.J1e M3MEHEHHH HE

[IpeBbLILLIA/IA

11A + 17TB + C < 17(A + B + C), takum 00pa3oMm, OHa He MOIJa

VBEJUUUTLCH B 17 pas.
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B) B kakoe HauodoJibliee uucJio pa3 MOIJia yBe/IMUUTbCsl CyMMa BCeX BblIH-
CAHHBIX yuceJ?
PeweHue

[TycTh 10 M3MeHeHUst cymma uucest B 1iepBom ¢ToJ0ue paBHa A, BO BTO-
pom — B, B tpetbem — C'. [Ipu 3T0M B 11epBOM CT0J16LIE N UK CEJI, BO BTOPOM —
M UuCed1, B TpeTbeM — & Uucedl.

B) [IpearnosioxKum, 4To Ha JIMCTE 3alMCaHbl MMEHHO T€ UMCJla, KOTOpble 1a-
0T YBeJIHUeHHe B HAaHOoJIblee YACJ10 paa.

[Tocsie u3meHeHHst cymMMa yucest B nepsoM croJidle ctaner pasHa 10 A 4+ n,
Bo BTopoM — (10B + 7m), B tpetbem — C.

10A4+10B4+C+n+7Tm
A+B+4C

Ec/in B nepBom WJiH TpeTbeM cToJ10Le 00Jibllie OJHOr0 Ydesa, TO rnepeMe-
CTHB KaKMe-TO M3 HUX BO BTOPOH CTOJI0ELL, Mbl YBEJUUHM UUCJHTE/L IPOOH U
He U3MEHUM 3HAMeHaTeJ b, B Pe3yJbTaTe YaCTHOE YBEJUUUTCSH, UTO [IPOTHBO-
PEUHT NPEIIIOJN0KEHHUK) «HA JIHCTE 3allUCaHbl T€ YHACJA, KOTOPble AarT yBe-
JIMUeHHe B HAHOOJIbLIeE YHCJO pas». 3HAUMT, B [IEPBOM H TpPeThbeM CcToJbLe
BbLIIHCAHO POBHO [10 OJHOMY 4HCJy. Toraa ofliee KOJHYECTBO YHCEJ] PaBHO

Takum o6pazom, cymma U3MEHUTCS B pas.

m+ 2, n = k = 1. [Ipu 370M cymMMa BCeX BLIIIUCAHHBLIX B HauaJe YUCell
A+B+C>1424... +(m42)=m+3m+2)
2 /(\1 _ U3AATENLCTBO
W‘J'IEI'MOH
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B) B kakoe HaubouJblIee YHCJ10 pPa3 MOIJia YBEJIMYHUTbLCH CyMMaA BCEX BbIIIH -

CaHHbIX yuceJ?
PeweHune (npopomkeHue)

3aMeTHM, 4TO 10A+10B+C+n+7Tm _

A+B+C

A+B+C :l—I—B—I—C

14 7m—9C
E")'" bf L T N bf L I\ bf L I .

ra BeJIMurHa tem 0oJiblie, yeM 00Jiblie 3HaueHue 1podu 11B1C
[Tpu 3ToMm 1,+ fm = 9¢ < L+7m—9C _ 20+ ‘rm — QC) <

A+B+C ((ﬂ‘l—l—iﬂ)(ﬂl—l—?)) (m+ 3)(m+2)
2

(m+3)(m+2) —16
2 Ym+ 6

A+B+C21424...+(m+2)=

14x — 16

: _ Ha MHO»KecTBe 1 > 0.
2 L5+ 6

Paccmorpum dyHkumio f(zr) =

o,
(\f . U3OATENbCTBO
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PeweHune (npoponxeHue)
14dx — 16

: - Ha MHO»KecTBe T > 0.
2 L5546

Paccmorpum dynkumio f(zr) =

(z% + 5z + 6)° (z° 4+ 5z +6)*

f'(x) = 0 npu —14x? + 32z + 164 = 0;

722 — 160 — 82 = 0: 3y = SE V038 8- V638

[ T

< 0.

[lpuz € (U_:_ 8+ = 638) Boinosnsierest f'(x) > 0u f(x) Bo3pacraer, npu

7

T E (8 T Y 638; +:>c) BoinosiHsieres f'(x) < Ou f(x) u yobiBaer.
{
8 + 638
7

paJibHbLIX ukces m 3HaueHue f(m) Haubosbluiee Npu m = 4 Wid m = 5.

VYuuTbiBasi, yto 4 <

< 5 MO2KHO CIAE/1dTbh BbIBO I, UTO IJIH HATY-

200 ey 2T 20
f) =50 f0) =5 > 51

Takum 06}]83{]1‘1 CYMMd BbIITHCAHHbLIX YHCEJ/T HE MOXKET YBEJIMUHUTLCH GOJIEE,

l 27 _ 1027
18x1510+28 1028 pas.

o,
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B) B Kakoe HauboJiblIee UuC/I0 pa3 MOIJ1a YBEJMUUTLCSH CYMMA BCEX BbllU-
CaHHbIX yuceJ?

PeweHue (npogonxeHue)

i F-r

[IpuBeném npumep, NoKa3bIBAKLIKK, YTO CyMMa MOIVI1a YBEJUUHUTLCH poBHO B 10> 28

pas.

[lycTh B nepBom ctosibLe B HauaJie ObL/I0 3aMUCaHO YUCJI0 2, BO
BTOpOM — umcda 3, 4, 5,6, 7 a B TpetbeM — uncsio 1. Cymma Bcex unces paBHa

l;‘ 7 =98

[TocJie H3MEHEHHs CyMMa BCeX YHCeJl CTa/la PaBHa
21 + 14 374+ 474 574 67 4 77 = 307.

p7

28

[1pu sTom 307 :

27

Omeem: a)a; 0) HeT; B )1028'
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19. 9 manbuukoB 1 8 1eBoYEK MOLLIK B Jiec 3a rpubamu. K3BecTHo, uTo Jito-
Oble 2 1eBOUKH HaOpaau 00JiblIe rpudoB, ueM 3 JItoObLIX MaJIbuHKa, HO O JII00ObIX
MaJIbYMKOB HaOpaJiu OoJible rpuboB, UeM Jio0ble 3 1eBOYKH.

a) MoXKeT Jih Tak CJIYUUTLCS, UTO KaKasi-To JIeBouKa HabpaJia MeHbllIe TPH-
OOB, UeM KaKoH-HUOY b MaJbUUK?

0) MoxKeT i1 Tak CJAYUYUTLCH, YTO KOJIMUECTBO HalJIEeHHBLIX TPUOOB Y BCEX

neteil Oy1eT pa3JMUHbIM ?
B) Haiinure MHHMUMAJILHO BO3MOKHOE KOJHYECTBO TpUOGOB, COOpaHHBIX

BCCMH JCTHLMH CYMMdAPHO.

PeweHue

a) Her, ne moxer. I[lycTb Kakasi-To neBouka coOpaJsia MeHblle rpuboB,
yeM KakKoi-HHOYIb MasbuuK. JJoGaBUM K HUM D JIPYTHX MaJIbYMKOB H 3 JIPYTHX
JIEBOUKH. BbIXoauT, uto 4 neBouku cobpajiu MeHbllie rpuboB, ueM 6 Majibuu-
KOB. DTO IIPOTHBOPEUUT YCJOBUIO, TAK KaK JIl0ObIe 2 IeBOUKH HAOpaJsn O0JIbliIe

rpubOB, ueM JitoOble 3 MaJbUUKA.

™
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0) MoxKeT Jin Tak CJAYUUTLCHA, UTO KOJIMUECTBO HaWJIEHHBLIX TPHOOB Y BCeX
neteil OyaeT pasJn4YHbIM?

PelweHue

0) Ha, moxet. Hanpumep 9 masibunkon cobpagin 81, 82, 83, 84, 85, 86, 87,
88, 89 rpuOOB COOTBETCTBEHHO, a & AeBoUeK coOpaau 132, 133, 134, 135, 136,
137, 138, 139 rpu6oB COOTBETCTBEHHO.

MunumanbHo Bo3MoKHAsA cymma rpuooB 2 neouek: 132 + 133 = 265.
MaxkcumasbHo Bo3mMozKHasi cymMMa rpuOoB 3 MaJIbUHKOB: 87 + 88 + 89 = 264.
3HauuT, Ja10ObIe 2 1eBOUKH coOpau OoJblie JIIOOLIX 3 MaJIbUHKOB.

MunumasibHO BO3MOXKHAsSI cymMa rpUOOB o MaJIbYMKOB:
81 + 82 + 83 + 84 + 85 = 415. MakcumaJbHO BO3MOXKHAs CyMMa rpuOOB
3 neBouek: 137 + 138 + 139 = 414. 3HauuT, Jo0ble o MaJbuHKOB coOpaJiu
rpuOoB GoJibllle, yeM JitooOble 3 1€BOYKH.
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B) Haiinure MuHMMAaJILHO BO3MOXKHOE KOJHYECTBO TpHOOB, COOpaHHLIX
BCEMHU JIETbMH CYMMapHO.

PeweHue
B) [lycth 9 manbuukoB cobpasu mq, ms, ..., mg rpudOB COOTBETCTBEH-
HO, a 8 JaeBoueK coOpasu dy,ds,...,ds rpuOOB COOTBETCTBEHHO, MPH ITOM

mlﬂ?ngﬁ...ﬂlngﬁdlﬂdzm...ﬂdg.

[To ycaioBHIO
mr +mg+ mg + 1 < dy + do;
dg +d7 +ds +1 < mqy +ma +m3+ myg+ ms.

Torna 3(mz7 + mg + mg) + 3 < 3(dy + da).

[Tonyuaem: 3(ms+mg+mg)+5 < 3(d1+d2)+2 < 2(dg+d7+dg)+2 =
= 2(dg+d7+dg+1) < 2(m1+mo+ms+my+ms) < mp+3(mr+mg+myg).

Orcrona my = 5.

Anasioruuto,
3(dg + d7 +dg) + 3 < 3(mq +mg + mg + my + ms);

3(de + d7 +dg) +8 < 3(m1 +ma +m3 +mg +ms) +5 <
< 5(mr +mg +mg + 1) <5(dy +da) < dy + 3(dg + d7 + ds).

™
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PeweHune (npoponxeHue)

CJie1oBaTesIbHO, CyMMapHoe YhcJ/io TpUOOB He MeHblIe, YeMm
9= 5+ 88 = MY,

Ecan 9 manbuukoB cobpanu no o rpudoB, a 8 jeBoueKk 1o 8 rpubos,
TO YCJIOBHS 3aJ1aUl BLIMOJIHEHBLI U Beero coopaJsin 109 rpudos.

Omeem: a)uet; 0)na; ) 109.
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19 | B nocsenoBaTenbHOCTH aq , Ao, . . . , Ay, COCTOSIIEN U3 LEJBIX YHCE, a; = 1,

a, = 235. Cymma ja100bIX ABYX COCEAHUX YJIEHOB NOCAE€10BATE/ILHOCTH PaBHA
3,5 uu 23.

a) I puBeaure mpumep Tako# Mocje0BaTe bHOCTH.

6) MoxxeT i1 Takasi mocJJie 10BaTebHOCThL COCTOATh W3 1000 uneHoB?

B) M3 KaKoro HauMeHbIIEro YHUCa YJEHOB MOYKET COCTOSITh TaKasl MOCJ/Ie0 -
BATEJIBHOCTh?

PelwleHue

a) 3aMeTHM, uTO A/151 JiloOOTO YKCIa @ MOXKHO TIOCTPOHWTH YAOBIETBOPSI-
IOILYI0 YCJAOBHIO MOANOCAEA0BATENBHOCTh a, 3 — a,a + 2. Takum oGpazowm,
HauuHasi ¢ 1, MOYKHO MOJYUYHTH J1I0O0E HEUETHOE YHUCJO0, B TOM YHCJIE H UMC-
J10 230.

[Ipumep nocnenoBarensuoctu: 1,2, 3,0,5,-2,7,...,233, —230, 235.

6) Taxk kak CYMMd JIIOOBIX JBYX COCCJHHX HJCHOB MOCJACIHOBATC/IBHOCTH
SIBJISIETC 51 HEUETHBIM YUCJIOM, TO OHH HMEIOT pa3Hylo YETHOCTb. HOCJ’IE,[[OBH—
TeJIbHOCTDL HAYMHAETCS ¢ HEUETHOTO YHCJa | M 3aKaHUMBAETCS HEUETHBIM YHC -
JIOM 23D. BIIH‘JHT, OHA COCTOMT M3 HEYETHOTO KOJIMYECTBA HHCEJ, TO €CTh HE

Mo2KeT cocToaTh u3 1000 usnenos. (1" wsparenscrso
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B) JI1060€ ouepeaHoe UUCaI0 a MOCeA0BATENBHOCTH, MPUITHCAB K HEH ellé
[BA UMCJIA, Mbl MOKEM U3MEHHUTB HA CJIE€AYIOLIEE YHCJIO € IMHHULL

+2: a,3—a,a+ 2;

—2: a,D—a,a— 2;

+20: a,d — a,a+ 20;

—20: a,25— a,a— 20;

+22: a,3— a,a+ 22;

—22. a,25— a,a— 22.

Yr100bI MocJICJI0OBATCJBHOCTEL COJEpP2KaJd HAHMMCHbLIEC YHMCJIO UYJICHOB,

235 — 1
~ 10,6,
22
TO notpedyeTcs He MeHee 11 map uuces mocJ/ie MepBOro ujeHa noc/je 0BaTe/ b-

HOCTH |, uTOOBI JOCTUTHYThL UHCA 230D.

IIEOGKOI{HMO, yTOOBI OHA pocJia KakK MOXKHO 6bICTpEE. Tak kak

[Ipumep. Tak kak 234 = 7 - 22 + 4 - 20, T0 He0OX0aMMO 100aBUTH K | eré
11 nap uucen (7 nap, paromux npudbaBky +22 u 4 napsl, Jaromux npudaBky

+20). Takum 06 pa3zoM, HAUMEHbLIIEE UMCJIO UJIEHOB MOCJE 0 BATE/IbHOCTh Pa B-
nol+2-11 = 23.
Omesem: ©) Het; B) 23.
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NMon pepakuven ®. @, Jisicenxo, C. 10. Kynabyxosa

ElNS

MATEMATUKA

NMPO®UAbHbIN YPOBEHb

AATEBPA
3AAAHMA C PA3BEPHYTbIM OTBETOM

» 700 3AAAHHH B DOPMATE Erd

» NPHUMEPDI PELUEHMSA BCEX TMNOB 3AAAN
> TEOPETMHYECKWHM MATEPHAA

» OTBETbI KO BCEM 3AAAHMAM

IntepaTtypa

A.A. MNpokodhses, A.l. KopsHos

ElMD
MATEMATUKA

NMPOPUJIbHbLIA YPOBEHDb

3AAAYU HA LENBIE YUCHA
3AO0AHME 19

® 300 TPEHUPOBOYHbLIX 3A0AY
® METOAbI PELUEHWIA M OBPA3LIbI BbINOJSIHEHWUA
= OTBETbI KO BCEM 3A0AYAM

@.D. JIvicenko, C.IO0. Kynadyxos

MATEMATHKA

KAPMAHHBII @
CIIPABOYHUK ™4

KJIACCBbI

NMon penakuuen ®. P, Jisicenko, C. 0. Kynabyxoea

MATEMATUKA

NPOPUNIbHbIA YPOBEHb

40 TPEHUPOBOYHbIX
BAPUAHTOB

NOo HOBOM 2 0 2 1
AEMOBEPCHMU

» NOWATOBOE PELLUEHME 10 BAPHAHTOB

» CEOPHHK 3AAAM

» TEOPETMYECKHHA CNPABOYHMK
» OTBETb!I KO BCEM BAPHAHTAM U 3AQAHHAM
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