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Bcepoccuiickag ouMnonaga MIKOJbLHUKOB II0 MaTEMaTHKe
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1. Pazpexbre urypy, nmokazaHHyo Ha PUCYHKE, HA TPU YACTHU, OJIMHAKOBBIE U 11O hopme, 1
1O TIONA/IM. Pa3pe3nl MPoOBOJATCS MO JIMHUSM CETKH.

Pewenue. JToctaTouHO MPUBECTH BEPHBII pa3pe3 WIN MOKa3aTh TPHU MOJTyIeHHbIE (DUTYPHI.
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2. JIudr mogaumaercss ¢ lro ma 8it sraxk 3a 56 cekyHa. CKOJIBKO BPeMEHH HYKHO, YTOOBI
NOIHSITHCsT Ha dToM Jimdpre Ha 10i sTax?

Pewenue. Ilpu mogbeme ¢ 1ro Ha 8if 3TaxK mudT MOTHIMAETCA Ha 7 dTaxKeit. Bpemsa mogbema,
Ha OJIMH 3Tak paBHO H6 : 7 = 8 cexkyn. [Toaromy, urodbl noausaThes Ha 9 sraxeit, ¢ 1ro
ua 10it, morpebyercst 72 CeKyHIIbI.

Omeem. 72 CeKyHJIBI.

3. Basuim Tpu ABy3HAYHBIX YHCIA, OAHO W3 KOTOPHIX HadWHaeTcs Ha nudpy 6, apyroe Ha
mudpy 7, Tperbe Ha 1mudpy 8. Ecam cI0XKATH 3TH YHCIa MOHAPHO, TO B OTHOM CJIydae
noyanTed 167, B ABYX APYTUX — JBa PA3TUIHBIX TPEX3HAUHBIX YUCTIA, HAUMHAIONIIXCS Ha
14. Haiigure 5Tr ABy3HAUYHBIE YUCIA.

Pewenue. O6ozaaunm ancaa 6a, 7b, 8c. ( Uepma o3nanaem, wmo 064 cuMB0AG COCTMABAAIOM,
dsysnanmoe wucao). CyMMa IBYX OTHO3HAYHEIX umcesT He 6ombmre 18. Cymma 6a + 7b me
MOXKeT JaTh 167, Tak Kak MaKcUMaJbHas BO3MOXKHasi CyMMa, TaKWX duces paBHa 148.
AHAJIOTHYHO, MAKCHMAIbHAS BOSMOYKHAS cyMMa 6a+8c pasua 158. TTosromy 7b+8c = 167.
Tak kax 70 + 80 = 150, To b+ ¢ = 17, u TaKk KaK b u ¢ — mupsl, TO OJHA U3 HAX paBHA &,
a apyrasg 9, unade 17 He MOTYINTh KaK CYMMY OJHO3HAYHBIX umcesn. OcTaeTcs BHIOpATH,
KaK paccTaBUTb 8 U 9 B UnC/IaX, YTOOBI BBIIOJTHUTE BCE YCIOBHSI.

Paccmorpum mapy 78 u 89. Torna 6a + 89 maer uncio, HauuHalomeecs Ha 14 TOILKO, ec/n

6a = 60. IIpoBepgem, 60 + 78 = 138, HaM He MMOIXOTUT.

Paccmorpum napy 79 u 88. Torna 6a + 88 maeT uncio, HadnHaiomeecs Ha 14, ecin 6a = 60
i 6a = 61. Ilposepsem, 60 + 79 = 139, nam ne moaxoaut. [Iposepsem, 61 4+ 79 = 140,
9TO TO, UYTO TPEeDOBATOC.

Omesem. 61,79, 88.



4. Ha mnomanke B JABYX KydYKaxX JeyKaT KaMelku. B mepBoit 72 Kamemka, Bo BTOpoit — 60
kamemkoB. Ilers u Baca urpator B urpy. Onu mo odepean 6epyT m000e KOTUIECTBO Ka-
MENTKOB M3 OJIHOI KYUYKH 10 CBOEMY BBIOOpY. BurpeiBaeT ToT, KTO 3abupaer moc/eaHuit
KaMerek ¢ miomaaku. [Ipomyckars xoa we paszpemiaercs. [lepsoim xoaut [lers. Moxker
JIN OH TaK CIJIAHUPOBATH CBOW XOJbI, 9TOOBI BHIUTPATH?

Pewenue. ITerst cBonM mepBbIM XOJIOM JIOJI?KEH B3SITh U3 IepBOit Kyuku 12 kamenrkos. Tora
B 00enx Kyukax octaHercs mo 60 kamemkos, nmpoBHy. /lamee IleTe octaneTcs moBTOPATH
xonbl Bacu. Ilycts Bacsa B3g1 m3 oamoit Kydkn n KamMemkoB, Toraa Ilera momkeH B3ATh
u3 JIpyroil Ky4KH 7 KaMeINTKOB, W KyYKN CHOBa CTaHYT paBHbIMH. Ha Kakaprii xom Bacnm
y Iletn Gymer BO3MOXKHOCTH CleaaTh CBOi cumMerpudHbiit xo. [losromy korma-tro Bacs
BO3bMET TOC/IEHUN KaMeHb U3 OJHOW U3 JIBYX Kydek, um [leTss TakuMm ke XOJI0M BO3bMET
BIIOCJICHAIT KaMeHb U3 JAPYroil Ky4Ku.

5. Apxumesar coCTOUT W3 TPEX OCTPOBOB, KOTOpbIe Ha3bBaroTcs Jlecnoit, Ckamuctorii n Ka-
MenHubIii. Ecan npomasith ot Jlecroro k Ckammcromy, a 3arem, 6e3 octaHoBKH, 0T CKaJm-
croro k Kameruomy, To morpebyercss Ha 6 4acoB OOJbINe, YeM Ha ILIaBaHue oT JlecHoro
Kamennomy nanpsmyio. Eciu mpomteith o CkanmucToro K Kamennomy, a 3aTem, 6e3 ocTa-
HOBKH, 0T Kamennoro k Jlecaomy, To morpebyercs Ha 10 4acoB OoJblle, 4eM Ha ILIABAHHE
ot Ckasmcroro K Jlecnomy Hampsmyo. CKOIBKO 9acoB 3aHNMaeT miaBanne 0T CKaJIuCcToOro
k Kamennomy nanpsmyo?

Pewenue. Obosnauanm ocrposa JI, C, K. Ham nano, aro JIC+CK=JIK+6 n CK+4+KJI=CJI+10.
(IMapoii 6ykB 0603aueHO BpeMsi, KOTOpoe TpedyeTcst Ha COOTBETCTBYIONHHA myTh). Eciau
CTOXKUTL 9TU IYTH, T.e. MPOILILITH 00a MBpIIpPYTa, TO paccrogane oT Ckammcroro Kk Ka-
Mennomy oyaet npoiiaero apax el JIC+CK+CK+KJI=JIK+CJI416. Mbt moydIuin, 9To
2CK=16, t.e. Ha myTh or Cragucroro Kk Kamennomy Tpedyercst 8 qacos.

Omeem. 8 4acoB.

6. CumeHbs Kapycean OKpallleHbl B I[BeTa: 7 CHAEHMI — B KpacHBI, 7 — B 3eJeHbId, 7 — B
cunnit. [Ipubexkana rpynma jgereit n 3aHsIa KaKHe-TO MECTa Ha TOH Kapyceau, BHIOHpas
ux ciaydaitno. Kakkoe HanMenbIiiee KOJIMIECTBO JeTeil J0/I2KHO OBLIO ObITH B TPYIINE, 9TO-
OBl cpejii HUX 00s13aTeJIbHO HAILIOCh TPU HYeJIOBEKA, KOTOPBHIM JIOCTAHYTCS CUJIEHbS TPEX
Pa3HBIX IIBETOB?

Pewenue. Ecan B rpynme Oyzger 14 mereit, To OHU MOTYT 3aHATH 7 CHJIEHUI OIHOTO IIBETA,
1 7 cUaeHuit BTOPOrO I[BeTa, MPH 3TOM CHAEHbS TPETHEro I[BeTa OCTAHYTCSI CBOOOTHBIMH.
[TosTomy B rpymnme u3 14 jmeTeit m MeHBITe MOTYT He HAUTUCH TPU YeTOBEKA, 3aHUMAIOIINE
CHJIeHbS BCEX TPeX IBeTOB. Kcu K 3Toit rpymme 106aBUTH XOTS OBI OJHOTO, 15T0, pebeHKa,
TO CHJEHWI JBYX I[BETOB 3TOii rpyiie He XBaTHT (MX Bcero 14), W KTO-TO JOJIZKeH Oyaer
3aHSITh CHJIEHbe TpeThero npeta. [Tosromy B rpymme u3 15 gereit (1 6osbine) HajixyTes Tpu
JesI0BeKa, KOTOPBIM JIOCTAHYTCA CUIEHBS TPeX Pa3HbIX IBETOB.

Omeem. 15 4enoBexk.
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1. B durype, coctaBmeHHoOil U3 CHUYEK, MEPEJTOKUTE TPH CHUUKHA TaK, YTOOBI HOJTYUHIOCDH
TPU PABHBIX KBaJpaTa.
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JlocTaTouHO TOKa3aTh PE3yJIbTAT MMePeK/IaIbIBaHus CIUYeK.

2. Cesepyc CHerr HaHascsg Ha paboTy B XOrBapTC Ha CPOK 1 roj, ¢ YyrOBOPOM MOJIYYUTH B
kagecTBe omaarhl Bommeonsrit Koren u 4900 rateonos. Oprako, orpaboTtaB 7 MecsIes,
OH pa30pBaJl KOHTPAKT, MOJYYHUB 3a BHINOJTHEHHYIO padory Bosmednwrit Koren u 1900
rasteoHoB. CKOBKO TajaeonoB cronsa Bommebnnrit Koren?

Pewenue. Tak kak Cesepyc Cuerr He orpaboras 5 mecsnes n He moayuansa 3000 raaieoHos,
TO OILTATa PabOTHI 38 OAUH MecsIl cocTaBasgeT 600 ramreoHoB. 3a 7 MecdaneB MOJTHAA CYMMa
omnarel ero paborsl coctapasger 4200 raameonoB. O moayuma gerbravu 1900, 3HAUHT,
Bommeousrit Koren cromn 4200 — 1900 = 2300 ra/rieoHOB.

Omeem. 2300 rajaeoHos.

3. B umcne 2345 nepecraBuiu mudphl, 1 Kaxkaas mudpa okaszaaach He Ha cBoeM Mecte. [lo-
JIYIeHHOE YUCI0 CJOYKHUIN C UCXOJHBIM. B cyMMe MOJyYHIOCh YeTHOE HUCIO0, Bee Mupphl
KOTOpOro pasjnvubl. Haiiiure mojryuennoe 9uco.

Pewenue. llomydennoe Iucio MOXKeT OKAHUYUBATHCI TOBKO Ha 3, TaK KaK ero MOCIeTHss
nudpa J0KHA OBITH HEYeTHOM, 9TOOBI CyMMa MOy YUIach YeTHON. Mbl yuiu, 9To nsarepka,
JIOJIZKHA, TIEPeMEeCTUThCS Ha, JIpyroe Mecto. Toraa Bropas mudpa ¢ KOHIIA MOXKET ObITh WJIH
5, mnu 2. [IpoBepum oba BapuaHTa.

[Tycts HOBOE unc/io okanunBaercs Ha 23. /IBoiika n Tpoiika yKe 1mepeMecTUuInCh, MOITOMY
nMeeM JiBa BapuanTta: 4523 m 5423. [lo ouepenu ckmaapiBaeMm 3Tu dncia ¢ 2345. [loryda-
eM 6868 u 7768. DT pe3yabTaThl COAEP:KAT MOBTOPSIONHECT NHMPHI U He MOAXOIAT II0
VCJIOBUIO.



[Iycts HOBOE 4YmMCIO OKaHUWBaeTcd Ha 53. MeeM TOTBbKO OaWH BapwaHT 4253, Tak Kak
HYKHO cMecTUTh 1udpy 2 ¢ ee mecta. Cymma 2345 u 4253 paBra 6598, 4T0 HAM MOIXOIUT.

Omeem. 6598.

[Terst w Bacst urpator B urpy. Onu mo ouepean nunryT nudpol 13-TH 3HATHOTO YUCTA, TPH-
NUCHIBas MO OJHOM Tudpe caeBa Win cupaba K y:ke HanmucanubiM. [lepseiv Ilera murmer
cBoto nudpy, 3arem onny mudpy numer Bacsa, u T.1. Hosb cieBa npunuceiBaTh He paspe-
maetcs. Eciu noydennoe 13-ty 3Ha9HOE YHC/IO He JieJiuTesd Ha 9, To BhIUTphiBaeT Bacs.
Ecim nmonyuennoe aucio genurcs wa 9, o Beiurpsiaet [lersa. Ko u3 Hux Beiurpaer mpu
NPABUJIBHOIN WIpe, U Kak OH jnoJkeH urparh! (IIpasusvhas uepa cocmoum 6 mom, 4mo
u2Por NPudYyMvLeaem naaH, 8LINOAHEHUE KOMOPO20 2aparmupyem emy nobedy He3asucumo
om 20006 conepruKa.)

Pewenue. Beiurpaer ToT, KOMY J0CTaeTCs HAIUCATH HOCaeIHIO0 Mudpy, T.e. [letd. Ilepex
MOC/IETHIM XOJOM OH JOJI?KeH COCUUTATH CYMMY HANHNCAHHBIX JABEHAINATH NUMP U HANN-
caTh TPUHAANATYIO IUdpY, caeaaB Tak, 9TOOBI CyMMa TPUHAINATH HUP AeanIach Obl HA
9. D10 BCerga MOYKHO caeaaTh. [lere HY:KHO HaiTH OCTATOK OT JEIE€HUsT CyMMBI JIBEHa-
anaru 1mudp HA 9. DTOT OCTATOK MeHbINe 9, W ero HyzXKHO JOMOJTHUTEL 10 9 HeoOXOTUMOi
nocaeaHei mudpoii.

Omeem. Beiurpaet [leTs, mocmeiHuM X0I0M OH JOT2KeH JTOMOTHATH CYMMY Iudp 10 9ucia,
KOTOpOe JienuTcs Ha 9.

B caay ectb cBobomnas miaomaab 68 KB. MeTpoB. MOXKHO MOCATUTH KYCTBI CMOPOIUHBI,
KPBI:KOBHUKA, MaJuHB. OIHOMY KYCTY CMOPOJWHBI HYXKHO 8 KB M, OJHOMY KYCTY KPbI-
JKOBHHUKA HYKHO 4 KB M, OTHOMY KYCTY MaJuHbl — 5 KB M. [Ipomaka sgrom mpuxocut 10
TYTPHUKOB C OJHOTO KYCTa CMOPOIMHBI, 3 TYIPUKa C OJHOIO KyCTa KPBIKOBHUKA, 8 TYrpH-
KOB C OJHOTO KycTa MaJanHbl. CKOJIBKO M KaKUX KYCTOB HYKHO MOCAINThH, 9TOOBI MOy IYUTH
HAUOOJILINTHI JT0X0/ 7

Pewenue. Tlocuntaem, CKOJILKO TYTPUKOB MIPUHOCHT KBAJIPATHBIH METP, 3aHATHIN MO KY-

10
CTHI KaxK 7010 Buja. CMOPOANHA MPUHOCHT — = — TYTPUKOB C KBAIPATHOTO METPa, KPhI-
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KOBHUK IIPUHOCUT Z, MaJInHaQ g TYT'PUKOB. Kpr}KOBHI/IK BbICaKUBaTh HEBBIT'OJAHO, Ka2K/IbIe

8 KB. METPOB BBITOJHEE WCIOIB30BAThH MO cMOpoanHy. Tak Kak R > Z, TO BBITO/THEE TO-
CaINTh KaK MOXKHO OombIe MaauHbl. [losToMy HYKHO cpaBHUTH JBa BapuHaTa — 65 KB.
METPOB OTBECTH MOJI MAJWHY W 3 KB MeTPa OCTaBUTH CBOODOAHBIME, U 60 KB. METPOB
OTBECTH TIOJI MAJMHY U 8 KB METPOB OTBecTH 10/ cMopoauny. [lepsorit BapuanT jgaer 104
TYyrpuKa, BTOPOil BapmaHT gaeT 106 TyrpuxoB. /Ipyrme BapmaHTHI MeHee BBITOJIHBI, TaK
KaK B pa300paHHBIX JABYX BapHaHTaX ILIOMAIL pa3zMepoM 60 KB METPOB 3aHATa HAHOOJIee

BBIT'OJHBIMHA KYCTaMHU, U USMEHATH HCIIOJIb3OBaHHE TOH 1011211 HeT HeO6XO,ILI/IMOCTI/I.

Tor daxT, uTo MaauHa HambOJIEe BBHITOIHA s BBICAXKUBAHUs, MOYKHO YCTAHOBHUTDH, HE
UCITOJIB3Y4 JIpobu. /locTaTouHo cpaBHUTH JIOXOM OT KayKJ0r0o BUJIA SToj ¢ o 40 KB.
METPOB.

Omeem. Hyxuo mocaauth 12 KycToB MaJWHB U 1 KYCT CMOPO/IWHBI.

B kmerkax kBajapara 4 X 4 crogar Pemmapm um JIxensl. Kaxkapiit u3 Hux ckasan dpasy
"B cocemHMX KJeTKax croaT oxum JIxKemsr’. Kakoe nHamboJiblilee W HAMMEHDLIEe KOJIHUE-
ctBo Primapeii Moro croath B KaeTkax KBajpata? Pwimaph Bcerma MpOU3HOCHT BEPHOE
yTBepKAeHne, JIKel Bceraa Mpon3HOCHT HeBepHOe yTBepxKaeHne. COCeIHUMI CUNTAIOTCS
KJIeTKH, UMEIOITHe O0IIie TOUKH 110 CTOPOHE WU MO YIVIY, T.e. TI0 BePTUKAJIH, TOPU30HTAIH,
JTHATOHAJIH.



Pewenue. Ncxonasa m3 ckaszaHHBIX (bpa3, Kaxkabiii Peimapb momkeH ObBITH OKpyzKeH JIxke-
namu. B coceanux kimeTkax ¢ JI2KemoMm M0MKHBI CTOATH HE TOJBKO JIZKErbl, T.e. KarKIIblii
JI>Ker 1017KeH UMeTh COCe0M XOTst ObI 0JHOT0 Phimapst.

Hawmmenbrmee komaecTBo Priapeit MOXKHO TOJTYIUTh, TOCTAaBUB PhINlapeii B yI/TOBBIE KIeT-
ku. Torna Preimapeit 6yaer 4, n kaxabiii JIxkerm mmeer cocemom oanoro Primapsi. Menbie,
geMm 4, moctaBuTh Phimapeit e nosyuaunrces. /s mokaszaTeabcTBa PacCMOTPUM  YTIJIOBOM
KBaJIpaT 2 X 2, TAKUX KBaJpaToB 4. Ecan B yrimoBoii KBaIpaT He TOCTABUTH HUA OJHOTO PhI-
aps, To IpH JI000i paccTaHoBKe Primapeit B coceHux KBajaparax 2 X 2, yrimoBoii JIxern
OyIeT UMeThb COCeIAMU TOJBKO JIZKeIon, uTo Aeaer ero BhiCKa3biBaHue BepHbIM. [loaToMy
MUHUMAaJILHOE KOJIm4IecTBO Phimapeit — 4, Mo oJHOMY B KarK/IOM YIJIOBOM KBaJparTe.

Makcumasbaoe koamuectBo Primapeit Toxke 4. KBajapar 4 X 4 pasOuBaercss Ha 4YeThIpe
KBaJipaTa 2 X 2. Ecjin npe/ino1oKuTh, 910 B DOJILIIIOM KBaJIpaTe pa3MeIieHo nsath Peinapeii,
TO B KaKOW-TO U3 KBAJAPaTOB 2 X 2 MOMaJaioT He MeHbIe JAByX Poinapeii. B takoMm ciydae
OHHU SBJISIOTCS COCEJIME JIPYT JIPYyTa, YTO MPOTUBOPEUYUT YCIOBHUIO.

IIpumep ¢ paccTaHOBKO 4YeThipeX PhInapeil mpuBeeH.
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1. Hapucyiite BoceMb OTPE3KOB TaK, YTOOBI KaxKIbIIl OTPE30K Mepecekas pOBHO TPH OTPe3Ka,
U HUKaKWe TPH OTpPe3Ka He TepeceKanuch Obl B 0j1HOI Touke. [lepecedyenue mpoucxoauT Bo
BHYTPEHHUX TOYKAX, COeJIMHEHSATh OTPE3KN B BePITMHAX HE pa3pentaeTcd.

Pewenue. CymecTByeT He MeHBIIIE JBYX CIIOCOOOB HAPUCOBATH OTPE3KH.

JlocTaTouHO MPUBECTH PUCYHOK.

2. Ha Hooromuewm mpa3iHuke MKOJbHUKH OPraHu30BaIN UTPY-00MEH: eCJIi UM JIaBaJjIu MaTh
MaHJIAPUHOB, TO OHU MEHSLIM UX Ha TPH XJIOMYIIKHA U KOH(ETY, a €CJIU UM JIaBaJIu JIBE XJI0-
IOYIIKH, TO OHH MEHSITH UX TPpH MaHIapuHa n Koudery. lex Mopo3 HECKOTBKO pa3 ChIrpa
C HUMHU B 9Ty UTPY U moay4dma Bcero 50 kKoHdeT. V3HauaabHO y HEro ObLT ¢ cOO0H TOTBKO
MEIIIOK C MaHIapUHAMH, HOCTe BCeX OOMEHOB y HEero He OCTAJI0Ch HH OJHOIl XJTOIYIIKH.
Ckoabko mangapuaos otaaa Jdeax Mopos gersm?

Pewenue. ex Mopo3s mposest 50 odOmMeHoB, Tak kak emy gaau 50 kouder. B konme urpsr y
HEro He OCTAJIOCh XJIOMYIIEK, 3HAYUT, BCe XJIOMYIIKHA ToMeHsiT obpatHo. Ha kaxk e 1Ba
O6MeHa MaHJapUHOB Ha XJIOIMYTIKU (,ZLQCHTB OTOJaJI - IIEeCThb HOﬂqu/IJI) OH MPOBOAMJI TpH
oOMeHa XJIOMYIIeK HA MAHJAPUHBLL (IIECTh OTAAN - JEBATH MOAYY). [[03TOMY KazKjbie
ngaTh oomenoB Jex Mopos oTmaBan 6e3BO3BpATHO OJMH MaHIapuH. Bce 0OMEHBI MOXKHO
pa3aenuTh Ha JecaTh Takux rpymn. [lostomy Beero Hem Mopos ornan 10 MmanIapuHOB.

Omeem. Jlex Mopos ornan 10 MaHIapHHOB.

3. IIpo maTypanbpHOEe YeTHOE YUCIO 1 U3BECTHO, UYTO €CJTU OHO JETUTCA Ha MTPOCTOE TUCIIO P,
TO 9uCca0 n — 1 genutcsd Ha ducao p — 1. JlokazkuTe, 9TO0 n MOXKeT ObITh TOTBKO CTEIMEeHbIO
JIBOWKW.

Pewenue. Tlycts unciio n jeiurest Ha HeYeTHOE TPOCTOE YUCI0 p. Torma uucio p— 1 4eTHo,
M 9TO 3HAYWT, 9TO HEYETHOE YNCJIO N — 1 jiestuTest Ha, deTHoe uncyo p — 1. [Toayunmm mpo-
TUBOpEYNE. 3HAYUT, YUCJIO N HE UMEeT HU OJIHOTO HEYETHOTO JEUTE/IsI, B €r0 Pa3I0KEeHNN
HA TTPOCTHIE MHOYKHUTEIN BXOJUT TOJTBKO THCIO 2, T.€. N ABJISIETCSI CTEMEeHbI0 TBOWKH.

4. Typuct mporiesr Mo BceMm JOPOKKaM mapKa, PoiiIst Mo KazK10il pOBHO JABa pa3a. CaJl0BHUK
TOBOPUT, UTO TOPOKKHU MAPKA HeJIb3d 000HTH, MPOiijId Mo KayK10# pOBHO ouH pa3. Moxer
JIN CYIIECTBOBATH TaKOil mapk?



Pewenue. Takoit mapk cymectByerT. [IpuBenem nmpumep. Ha pucynke mokasaH mapxk, JT0-
OPOXKKH KOTOPOTO COCTABISIOT 3BE3IY. DTO MapK MOXKHO OOOHTH, MPOId MO JTOPOKKAM
Tya-06paTHO, HaunHas ¢ neaTpaabHoii Toukn A (A — B —A—C — A— D — A). Moxno
TakyKe HavdaTh 00X01 w3 JF000I KOHIEBOI TOYKH. DTOT MAPK HEIb3st 000HTH, PO Mo
JIOpokKe poBHO oanH pa3. Jlokaxkem 3ro. Ecinm magars obxox u3 meatpa A, To, npuas B
MOOYI0 BepIIuHy, 0OPATHO BBIUTH He MOJYy4IUTCA. K HadaTh 00X01 U3 KOHIEBOH TOUKH,
HATpuMep, u3 B, To MOXKHO JTOWTH "epe3 MeHTp 10 Apyroii Koumesoii Toukn (B — A — (),
HO TIONMACTh B TPETHIO TOUKY [) 6e3 BO3BPAIEHUS B MEHTP HE MOy IUTCH.

B

Omeem. Takoit mapk CyIIeCTBYeT.

B kyuke 111 kamemkosn. [lers n Bacs urpator B urpy: oHu no odepeiu 0epyT U3 KydIKH
CKOJILKO-HUOY/Ib KaMelrkoB, HO He Oosibie 9. [IponyckaTh xo1 He paspernraercs. Boiurpbi-
BaeT TOT, KTO BO3bMeT nocyennnii kameniek. [Tlepoim xomut [letsa. KTo u3 Hux BeIUTpaeT
IpHU IPABWIHHOW UT'Pe, U KaK OH JOJIZKEH UTPATh?!

Pewenue. Boiurpaer Ilersa. Emy my»kHo B34ThH 0ojiH Kameriek, octapus Bace 110. lasee
B OTBeT Ha J1I000# X071 Bacu oH J10/I2KeH B3SITh CTOJIBKO KaMEITKOB, YTOObI B KYUYKe Mepe/l
CAeYIONUM X0/mMoM Bacu octaBaioch 9uCI0 KaMEmKoB, KpaTHoe 10. DTo Bcerma MOXKHO
cenaTh, Tak Kak Baca Oeper or 1 10 9 KaMeIIKOB, W TMOITOMY HE MOXKET YMEHBITUTH
9UCI0 KamMentkoB Ha 10, 1 He MOYKeT OCTaBUTH YUCI0 KAMENTKOB 0e3 n3Menennii. [Tocieiamm
xo70M Bacs 6eper kakoe-TO KOJIM4IeCTBO KaMenkoB u3 octapiuxcs 10. [Ters 3adupaer Bce
ocTaBINHecs TMocje Xojaa Bacu KaMmenmku, Tak KakK WX YUCI0 HAXOJUTCS B MHTEpBaJe oT 1
1o 9.

Omeem. Beiurpaer ITlers.

CKOJIBKO CYMIECTBYET MIECTUIHAYHBIX YHCET, B KOTOPBIX YeTBIPE MO UAYTIHe Tu(pHI
obpazytor unciao 20217

Pewenue. Paccmorpum Tpu Buga mectusHadubix ances: ab2021,a2021b,2021ab (wepra
O3HAYAET JECATHYHYIO 3alUCh YUCIA, TJe a, b — mudph).

B nepsom ciyuae, ab2021, a moxkeT ObITh 110000 1udpoit ot 1 10 9, b MoxkeT ObITH JTI000I
mdpoit ot 0 10 9, 3tn nudpsl BeIOUpaioTcs HezasucuMo. [Tosromy nossydaem Becero 9-10 =
90 BapuaHTOB.

Bo Bropom cayuae, a2021b, paccyKaeHust IIOBTOPAIOTCS, & MOXKeT OBITh JTI000# mudpoii oT
1 10 9, b MoxkeT OBITH 1000 T Poit or 0 10 9, 3TN MHdPHI BEIOUPAIOTCS HE3ABUCHMO.
[Tosromy cuoBa mosyuaem 9 - 10 = 90 BapuanTos. [Ipoepsiem, 4TO HU OJUH BapUAHT
9JUCIa U3 MepBOil TPYNITBI He COBIAIAET C YUCJIOM U3 BTOPOit rpynmbl. OHU, B YACTHOCTH,
OTIMYAIOTCS UM POit B pa3psje COTeH.

B tperbem cayuae, 2021ab, mudpst a u b BhIOUpaioTcs HE3aBUCUMO U MTPOU3BOJILHO OT () J10
9. B atom ciryuae nmeem 100 BapuanToB. Hu onun BapuaHT 4ucja U3 TpeTheil TPYIIBI HE
COBIIAJIACT C TIPEIBIIYIIINMI BAPUAHTAME, OHU PAa3INJaloTcs MM poil B pa3psae cOTeH.

Ob6me uncio BapuanToB 90 + 90 + 100 = 280.

Omeem. 280 auces.



JleHmHIpaIcKas 00.1acTh
Bcepoccuiickag oiuMnnaga MIKOJbLHUKOB II0 MaTeMaTHUKe
MynuuyunaasvHouiti aman
2021-2022 y4.rof,
8 kJ1acc
Permenna m orBernl

1. CymiecTByIOT JI YeThIpe Pa3IudHbIX HATYPAJIbHBIX UHCIA a, b, ¢, d TaKHUX, UITO THUCIA
a? + 2cd + b* u ¢ + 2ab + d? apngioTea KBaJpaTaMH HATYPATbHBIX dHcesn?

Pewenue. Mbl XOTUM MOTYYIUTH JABA KBaJIpaTa CyMMBI. [/1s TOTO, YTOOBI BOCIIOIB30BATHCS
dopmyJIoif COKpAIIEHHOTO YMHOYKEHUS, JOCTATOYHO CesaTh Tak, 9Tobbl ab = cd. MoxHo
mo100paTh J00YI0 YeTBepKy unces, Hanmpumep, ab =212 =24 =3 - 8 = cd.

Pasenctso 2242-3-84122 = 324+2-2-12+ 82, ono e 2242-2-124+122 = 32 4+2-3-8+ 82,
V/IOBJIETBOPSIET YCIOBHIO 3aa9H.

Omeem. Jla, Takue 9uc/ia CyIeCTBYIOT, MOKHO MPUBECTH TIPUMED.

2. Nmeercst mecaTu3HAIHOE YWCJIO, JIJIsSI 3aMMCU KOTOPOTO HMCIOJIB30BAaHbI BCE JIECATh MUdD,
pW 3TOM HOJIb HE CTOWT Ha repBoM mecrte. Ludpwsl 3TOro umcia mnepernucain B obpar-
HOM TIOPSIJIKE W MOJYIEHHYIO MOCIe0BATEIHHOCTh TPUITUCAIN CIPaBa K MEPBOHAYAIHHOMY
qucry. JlokaxKuTe, 9TO MOJTYIUBIIEECS ABAIMATHIHATHOE YUCTO JeTuTe Ha 99.

Pewenue. Cymma Beex mudp mepBoro AecaTH3HAYHOTO YHCTIa paBHA 45, cymMMa BeexX 1udp
HoJTyd4eHHOro ducyia paaa 90. 3Hauut, ono gerutcsd Ha 9. Kazkaas mudpa nepBoro 1ecsaTu-
3HAYHOI'O YHUCJa MPH MePernuchIBAHUN YHC/Ia B OOPATHOM MOPS/IKe HU3MEHHT HOMEp CBOEro
pacnoJioyKeHusl Ha HOBBIA HOMED APYTroi YeTHOCTH — MepBasd CTAHET IBAJANATON, BTOpad
— JIeBATHAIIATON, TpeThsa - BoceMHaamaToit n T.j. [losromy cymma mmdp, crodmmux Ha,
YETHBIX MeCTaX MOJYyYeHHOTO ABAINATH3HATHOTO YHC/Ia paBHA cymMMe (P, CTOSIINX Ha
HEYETHBIX MeCTaX. SHAYUT, 9TO UUCIO JeJuTca Ha 11, T.e. menurcs Ha 99.

3. Jlama okpy:KHOCTH ¢ meHTpoMm B Touke O u paamycom R. Ha okpyzKHOCTH OTMETH/IN TBE

1
touku A u B tak, uro ZAOB = 20°. [lokaxkure, uro AB > gR.

Pewenue.

[Toctponm erie aBa yria, pasubix 20° — ZBOC u ZCOD. Honyunin ZAOD = 60°, Tpe-
yronpuuk AOD — papaocroponnnii, AD = R. Takxe AB = BC = CD. AD — xparuaiiree
paccrostuue Mexkay Toukamu A u D, mostomy R = AD < 3AB (Jlomanast JjuHHee, 1M
OTPE30K, COETMHSTIONINIT ee KOHIHI. )



4. Oppaxkapl KoMaHaa Peimapeit m komanaa JI2KemoB BCTPETHINCH B MAPKE W PENININ MOKA-
TaThCS HAa KPYroBoii Kapycesn, BMemntaoreii 40 genosek (Kapyceanv "Ilenoura”, na komopot
ece cudam dpye 3a dpyeom). Korma oHn paccennch, KasKaplii yBUET IBOUX, OJHOTO BIie-
pean cedst, Ipyroro 3a coboii, n cka3aa: "Xors Obl OMWH U3 CHIANINX BIEPEIN MeHS WIN
C3aIM MeHsl MPUHAIIEKUT K Moeit komarae'". OgQHo MecTo oKa3aaoch CBOOOIHBIM, W OHU
no3pasn eme oaHoro JIxkema. Dror JIxkern ckazan: "BmecTe co MHOH MBI MOXKEM pacIio-
JIOKATHCSA HA KapyCead Tak, YTOOBI 3TO IMPABHJIO CHOBA OBLIO BBIMOIHEHO". VI3 CKOTLKH
JeJI0OBEK COCTOsIa KoMauaa Poinapeit? (Puuyaps ecezda 206opum npaedy, Jlncey ecezda
2060pum Henpasdy. )

Pewenue. PaccmorpuM nepBoHavaibHyIo paccaky. V3 BhicKa3biBaHUs Kaxk0ro JIxKena
CJIeyeT, 9YTO HUA OJIMH U3 CHISIINX BIEPeJu W C3a/M HEero He sBjisiercs JIxKenom, T.e. KaxK-
gaerit JIxxern okpysken aymst Pormapsvun. YepemnoBarbes JIxkernsr n Preinapu He MoryT, Tak
KaK BIEpeIn WU C3aJM KaxkKa0ro Peimaps mo/mKeH ObITh XoTa Obl oauH Poimapb. [loaTo-
My JIxkenbl n Peinapu B paccaake obpasyior nociaenoBarenbaoct ...PPJIPPJIP... Mexay
JIByMsI PBIIIAPSIMU, COCEJIM KOTOPHIX - JIzKerpl, B mepBoHavaIbHON paccajike MOYKHO J100a-
BHUTH J1I000e KojindecTBO Prinapeit, nanpumep ...PPJIPPPPPJIP... TTostomy MunuMaabuoe
KOJInYecTBO Prhinapeit OyJIeT TOJIBKO B cjlydae, €CJU BBIIOJHEHA paccajKka MO TPOWKam
...PPJIPPJIP... IleponagabHO 3aHATO 39 MeCT, 3TO YHCIO JCTUTCS Ha 3, TOITOMY MaKCH-
MasbHOe uncyao JIxkermos — 13, MuanMaabHoe ducao Proinapeit — 26. Obparum BHUMaHIE Ha
TO, 9TO eCcJIu 3aMeHUTh ojHOro JIKema Ha Primaps, To mosxyaum 12 JIxKemos, a1 odpa3o-
BaHUs TPoek HeobxoanMo 24 Preinapst, u emie 3 Poinapst MOXKHO pacio/IoKUTh TPOU3BOIHHO
MEXKIy APYTUME Phirapsvu.

B yciioBum 3a/1aum roBopuTes, 9TO paccajka IpHU MOSBICHUN ele oaHoro JIkera mpoBo-
JuTCca 3aH0BO. [locMoTpuM, Kak MOXKHO paccaauTh 40 4eloBeK BMeCTe ¢ JTOMOTHUTETbHBIM
JIxkermoM. 13 ero BBICKA3bIBAHHA CJIEIYET, YTO PACCAJTUTh HX TaK, UYTOOBI XOTA ObI OJUH
U3 CHAAINX BIEPeId WM C3a1M KayKJIOro MPUHAIIEKAT K ero »Ke KOMaHIe, HeBO3MOXK-
Ho. Ecam 6n1 y Hac Oblia JumHgs Tpoiika Preimapeif, KOTOpy0 MbI IIPHU MePBOil paccajike
pa3MecTuIn CBOOOIHO, TO TOT/Ia JOMOJHUTEIBHBINH JIXKel BMecTe ¢ ABYyMsI U3 HUX MOT ObI
obpazosarh Tpoiiky ..PPJI.. I[Tosromy npu nepBoHada/ibHOit paccaake 60bIine, gem 26 Poi-
napeit OBITH HE MOLJIO.

Omeem. Komanaa Proimapeii cocrana u3 26 1eaoBex.
5. Nmeercst 12 1mOJIOKUTE/IHHBIX BEIECTBEHHBIX 4Yuces. I3BecTHO, 9TO OTHOIIEHUE JTIOOBIX

JIBYX IHCET U3 9TOT0 HADOpa He MPeBOCXOAUT uncaa 2. JIoKaxKuTe, ITO UX MOXKHO pa30UThH
Ha IMeCTh Map TakK, YTO eCAU BBIYUCJAUTL CyMMBI YHCeJ B Kayk/J0# mape, TO OTHOIIEHUE

JIIOOBIX JABYX M3 IMMOJIYYEHHbBIX MIECTU CYMM HE 6y,ZLeT ITPEBOCXOAUTH 5

Pewenue. PacmonoKum ducia B MOpsSIKe HEYOBIBAHUS
1 <29 < .. < a5 < a7 < ... < 217 < 219, OO03HAUUM 7T YA0OCTBA JTOKA3ATETIHCTB
qucaa rp = a,rg = b, x7 = ¢, x10 = d.

d b
[To ycrmoBuro, 3 <2, re. d<2b Ananornuno — < 2, t.e. b < 2a.

a
[Toctpoum apsr (a, d) u (b, ¢). [Hoxyunm cymmbr a+d u b+c. Tokazxem st Hux Tpedyemoe
a+d 3
cootHormienue. [Tokaxkem, 410 < -
b+c — 2

=a+d<b+205a+d<3b

e — <_ —



a+d<3b<(b+o)

[\OR GV

DTO paBeHCTBO W TPeOOBAIOCH JI0KA3ATH.

b+c

Jlajiee MBI JIOJIZKHBI TIOKA3aTh, YTO
a+d

3
< -
-2

b<2
= Lt e<2a+d
c<d

3 1 3 1 3 3
2 - = - < — — = — —
a+d 2a+2a—|—d_2a+2d+d 2a+2d

3
b+c<2a+d< §(a—|—d)
Pasnenum Bce 12 umcen Ha maphl: B KaykKAyI0 Mapy OObEIMHUM JIBa YUCTIA, HAXOSIIIHX-

¢ Ha OJMHAKOBOM PACCTOSHHUU OT cepeJnHbl. K 3TMM mapam MOKHO MPUMEHUTH OINEHKY
OTHOIITEHNI CYMM, IPOJEJAHHYIO BBITIE.

[Tostyaaem cymmbr (21 + 212), (22 + 211), (T3 + T10), (T4 + o), (25 + 23), (26 + x7), yHOBIE-
TBOPSIOIIHE YCJIOBHIO.



JleHmHIpaIcKas 00.1acTh
Bcepoccuiickag oiuMnnaga MIKOJbLHUKOB II0 MaTeMaTHUKe
MynuuyunaasvHouiti aman
2021-2022 y4.rof,
9 kJracc
Permenna m orBernl

1. Onpra mpoexaJja W3 TOpojaa Ha Jady Ha TaKCH C Iepecajkoit B mocenke. V3 ropoma 10
noceka oHa exana Ha 'Takcum-A”, u 3ammarmia 3a moe3aky u3 pacdera 6 pyd 3a kM. 13
moceska J0 Javu oHa exasa Ha ~lakcu-bB” m 3ammarwia 3a moe3gaky u3 pacdera 4 pyo 3a
kM. Ha crenyrommit genn Osbra exasia odpatHo, n 00e (DUPMBI TAKCH MTOMEHSLIH Tapud
— "Takcn-A” 3a MOE3IKY OT MOCEJKa 0 ropoja B3sio 1o 3 pyd 3a kM, "Takcu-B” B3s110
3a MOEe3JKYy OT Jadu 70 mocenka 1mo 10 py6 3a kM. Onbra HacuuTa a, 9TO Ha BTOPOM JeHb
oHa 3amnaTuaa poBHo Ha 100 py6 menbire. Mormo in Tak ObIThH? OmmaTa moe310K B TAKCH
MPOUW3BOAMIACH 33 IEJI0€ YHUCI0 KUJIOMETPOB, BpeMsi Ha MOCAJKy ¥ Bbicaaky OJbra me
OTLTAYMBAJIA.

Pewenue. Her, He moryio. PaznocTh cromMocTeii moe3aku B pa3Hbie jqau Ha ~Takcu-A” 3
py6 3a kM, Ha "Takcu-B” — 6 pyd 3a kM. O0e pasHUIBI AeIATCI Ha 3, TO3ITOMY, HE3ABUCHMO
OT JIUHBI MAapIIPyTa, K3MEHEeHNEe CTOUMOCTHU JIOIZKHO OBITh YUCIOM, KOTOPOe JeTUTC Ha 3.
[TosTomy 3amnaTuth Ha 100 pyd MeHbIe He MOJTYUUTCS.

Omeem. Tak OBITH He MOIJIO, 3aILTATUTh POBHO HA 100 pyd MeHbIITe HEBO3MOXKHO.

2. JlokazkuTe HEPaABEHCTBO /IS JIIOOBIX BEIIECTBEHHBIX «, b
a’+4b° +4b—4a+5>0

[Ipu kakux a,b BBHITIOTHSIETCST PABEHCTBO?!

Pewenue.
A+ 4 +4b—4a+5>0<

@’ —da+4+47 +4b+1>0<
(a—2*+(20+1)>>0

[Toc/ie/iHee HEPABEHCTBO MOJYYaeTCs KaK CyMMa JIBYX BepHbIX Hepasencts (a — 2)% > 0,
(204 1)* > 0.

1
PagenctBo jocturaercss nmpu a = 2, b = ——, 9TO CJegyeT U3 YCJIOBUS PABEHCTBA HYJIIO
KBa/JIpaTOB B TMOCJEeIHAX JIBYX HEpABEHCTBAX.

3. Ha okpyxnoctn ormernyim 2021 TOUKY ¥ COCIMHUIN 9TH TOYKHA OTPE3KAMHU TaK, YTO MOJIY-
YUICS BRIMYKABIM BOucanublil 2021-yrobHUK, pa3pe3andblil JUaroHaasaIMi Ha TPeYyTOTbHI-
ku. [Ipu 5TOM HHUKaKWe JIBe JIMATOHATH HE TePeceKTUCh BO BHYTPEHHUX TOUYKAX (00ujumu
MOUKAMU PASAUYHHLE OUAZOHANET ABAANOMCA MOALKO Gepuiutsl). JIOKAKUTE, UTO CPeIH
MOJIY9eHHBIX TPEYTOJbHUKOB HE MOYKET OBITH OOJIBIIE OJTHONO OCTPOYTOJIHHOTO.

Pewenue. Ham nan BucanHbIii MHOTOYTOJIHHUK, pa3/IeeHHbIN HA TPeyroJabHuKu. Bee mo-
JIYI€HHBIE TPEYTOJBHUKHU SIBJISIOTCS BIMCAHHBIME B OJHY OKPYKHOCTb. [IeHTp OKpyKHO-
CTU MOYKET JIeZKATh BHYTPH TOJBKO OJHOTO TPEYroJbHWKA, WM OKAa3aThCsd Ha JUATOHAJIH,
UIN JIeKaTh BHE MHOTOYTOJTbHUKA. KaK M3BECTHO, TPEYTOJbHUK SBJISETCS OCTPOYTOIb-
HBIM TOTJIA W TOJTBKO TOTJA, KOT/Ia MEHTP OMUCAHHON OKPYXKHOCTH HAXOJIUTCSI BHYTPH ITO-
ro tpeyrojbuuka. [losromy pa3zjesenne BIHCAHHOTO MHOTOYTOJbHUKA HA TPEYTOJIbHUKI
HeTlepeceKaIoNIMIUCs TNArOHAJsIMIA MOYKET co/lepyKaTh He Oojee OJHOTO OCTPOYTOTBHOTO
TPEeyroJbHUKA.



4. Jlana paBHOOeapenHas Tpamnerus. [I[poBegeHbl 1Be OKPYKHOCTH: IepBasg OKPYKHOCTb Ka-
caeTcss OOKOBBIX CTOPOH B BEpIIMHAX OTHOTO OCHOBAHHUS TPAIEIUH, BTOPas OKPY:KHOCTh
KacaeTcss OOKOBBIX CTOPOH B BEPIMTUHAX JIPYTOr0 OCHOBaHWS Tparenuu. /[naronaab Tpare-
[N TIepeceKaeTcsl ¢ KarkK/I0i U3 OKPYKHOCTeil, COOTBETCTBEHHO, MOJIYYAIOTCS JIBE XOP/IbI.
Jlokakurte, 9TO 3TH XOP/Ibl PABHBI.

Pewenue. BoaMoxKHO JiBa BapuaHTa paciojiozkenust okpyzkuocreii. [Tepsorii Bapuant. [Tycth
mepBast OKpPYXKHOCTb OTCeKaeT OoT amaroHagu BD xopay BK, Bropas OKpPYKHOCTH OTCe-
kaer ot amaronanu BD xopay MD. Xopast BK u MD ue nepecekatorca. Tpedyercs
nokazath, 9T0 BK = M D. Ilyctb BK = x, KM = y, M D = z. Bocronb3yeMmcsa TeopeMoit
0 KacaTeJbHOI M cekylleil aBa pasa.

113 Toukn B Ko Bropoii okpyxuoctn: BA? = BM - BD = (z 4+ y)(z + y + 2).
U3 Touxkn D x nepsoit okpyxuoctn: DC? = DK - DB = (z +y)(x +y + 2).

Tak xkak Tpamemus paBHoOenpenHas, To BA = DC. MoXHO IpUpaBHATH IIpaBble YacTH
paBercts: (x +y)(z+y+2) = (z+y)(z+y + 2). Orciona = z, 910 TPEHGOBAIOCH.

Bropoit BapuanT pacrojioxkenusi. [Iycth niepBasi OKpyKHOCTH OTCeKaeT OT auaronaan BD
xopay BM, Bropasi oKpy»KHOCTH oTcekaer oT juaronann BD xopny KD. Xopast BM
n KD nepecekatorcsi o orpe3ky K M. Tpebdyercs mokasats, uro BM = KD. Ilycrs
BK = x, KM = y,MD = z. Bocrionbp3yeMcsa TeopeMoil 0 KacaTeTbHON M CeKyIeil 1Ba
pasa.

13 Toukn B Ko BTOpOii oKpyKHOocTH: BA? = BK - BD = x(x + 9y + 2).
U3 Touxku D x nepsoii okpyxuoctn: DC? = DM - DB = z(x +y + 2).

[TpupaBuuBaeM mpasbie qact, morydaeM x(xr+y+z) = z(x +y+ z). B aTom ciydae Toxe
nonydaeMm r = 2. BM =x+y, KD =z+vy, BM = KD.

5. Ypasnenne 23+ pr? +qgxr+r = 0, rae p, ¢, r — meable, IMeeT TPH PA3ITIHBIX IEJBIX KOPHS
x1, Ta, T3. JJOKaykuTE, 9TO UNCIA ¢ ¥ I HE NMEIOT ODIINX JIeINTeIeil TOTa i TOIHKO TOT/IA,
KOTJIa YHCIa B KAXK0i u3 map (1, oa), (2, x3), (73, £1) HEe UMEIOT OOIINX JeTUTENEl.

Pewenue. Tak KakK ypaBHeHHe UMeeT TPH Pa3JUIHBIX KOPHS Tq, To, T3, TO JeBad JacThb
MOZKeT OBITh Pa3/T0oXKeHa Ha MHOKUTEH

2P pr? fqr+r = (2 —2)(z — 22) (T — 23)
Packpoem ckobku crpasa
3 2 _ .3 2
2+ prt4qr+r =1 — (r1+ x9 + 23)0° + (122 + Tows + T3T1)T — T1T2T3

[Tomygaem q = x12x9 + Xox3 + 321, T = —T1T2X3.

[Iepeiimem K mokazarenbcTBY. IIlycTh KOpHE momapHo He uMeloT obmux aenuteneii. [Iycrs
IpPOCTOE YHCIO0 k ABISETCS IeJUTeJIeM HepBOTro KOpHS xp. Torma k gBiseTcs JeauTesaeM
r. Tak Kak r sBJIsSIeTCS TPOU3BEIeHNEeM TpeX KOpPHeil, TO JIF0OOW ero JeJuTesh SBJIAeTCS



JennuTeeM KaKoTo-TO M3 MHOXKHTeNei, T.e. JeJuTeaeM KaKOro-To KopHd. 13 Toro, 4to
KOPHH He UMeIOT OOIMUX JeTUTeNei, CleayeT, ITo 000l JeTuTe b k aBasdeTcs AeTuTeaeM
POBHO OJHOTO KOPH4. KOpeHb I1 BXOAUT B ABa CJlara€MbIX, COCTaABJAIONINX ¢, 1 HE BXOAUT
B cJlaraemMoe rox3. [loaromy k He siBiIsieTcs ae/dTesIeM ¢, W 9UCAA ¢ U 7' He WMEIOT ODIINX
JeJUTeNaen.

Jlokazkem yTBep:KjieHne B 00paTHyI0 cTOpoHy. IlycTh ¢ m r He WMe0T OOIIUX e/ IrTe Iel.
[IycTb mpocToe uncio k apasercsa geaureneM 7. Toraa 3To YUCTIO UIH IBIIETCI JTATETEM
OJIHOTO KOPHS, HAIIPUMED, X1, WJIH JABYX KOPHeil, HampuMmep, x, U To. Ho ecnu k aBnsercs
JIeTUTeIeM JBYX KOpHei, TO ¢ JeMUTCd Ha k, a 3TO IPOTUBOPEUUT TOMY, UTO ¢ U I HE UMe-
0T O0IIMX JeanTeseil. SHAUNT, KayKIbli MPOCTON JeINTeIh YUCIa 1 SBISETCA IeTUTETIEM
TOJILKO OJIHOT'O KOPH$, W KOPHHW He MMEIOT ODIINX JIe/ITuTeIeil.



JleHmHIpaIcKas 00.1acTh
Bcepoccuiickag oiuMnnaga MIKOJbLHUKOB II0 MaTeMaTHUKe
MynuuyunaasvHouiti aman
2021-2022 y4.rof,
10 kuacc
Permenna m orBernl

1. Nmeerca 20 g6710K, KazKabple IBa g010Ka OTINYAIOTCI O Becy He 6osee, uem Ha 40 rpaM.
Jlokazkute, ITO 3TU A0JTOKH MOYKHO Pa3/Ie/UuTh Ha JaBe KyduKH 1m0 10 g90710K Tak, 9TOOBI 9TH
Ky4YKHI OTJIMYAJINCH 1O Becy He Oojiee, yem Ha 40 rpavm.

Pewenue. Bo3zbmem derbipe si0/I0Ka U PACIOJIOKUM UX Beca B MOPsiJIKe HeyObIBAHUS a <
b < c¢ <d. Cnemaem e Ky4KH U3 JIBYX 00K KayK/as, CCPYIIAPOBAB CaMOe TSKeaoe C
caMBIM JIerKuM. [lo ycmoBuio, BepHBI IBa HEPABEHCTBA.

0<d—a <40,
0<c—b<40

YMHOXKHEM BTOpOe Ha (—1) U CT0KHM HEPABEHCTBA.

0<d—a<40
—40 < —(¢—b) <0
—40 < (d—a) — (c—b) <40

DTo J0KA3BIBAET, YTO KyUKH OTJIHYAIOTCS 10 Becy He Oouee, uem Ha 40 rpaMm (Kak B OJIHY,
TaK ¥ B IPYTYIO CTOPOHY).

Tenepr Bo3bMeM emie /1Ba s10J10Ka, WX Beca € W f CHOBA PACIOJIOKUM B TIOPSIIKE BO3PAC-
ranus: e < f. Bo3bMmeMm yike MOTydeHHBIE KYUKH M YHOPSIOUMM KX 10 Becy. Ilycrh mx
Beca X, Y u X <Y. JlobaBum K Gosee TsKenoi Kyuke Y Oojee jierkoe g070KO €, a K X
nobasum f. CHOBa HANUIIEM JBa HEPABEHCTBA (MEPBOE M3 HUX MBI JOKA3AJN) U TIOBTOPUM
OIIEHKY BeCOB HOBBIX KY4YEK.

0<Y — X <40, 0<Y — X <40
0<f—e<40 —40< —(f—€) <0

—40< (Y —X)—(f—e) <40

HoBbie kKyuku 10 Tpu s0/10Ka CHOBa OTJIMYAIOTCS 1O Becy He Oojiee, yem na 40 rpamm.
[Tpomo/KuB Tak ele ceMb pa3, pasjaeanM si0JI0KHW Ha JBe Ky4dku 1mo 10 sd/I0K.

Honoanernue. Cyuecmeyrom pasznovie cnocobv, c2pynnuposams AOAOKU 6 KYuKlU, NPUGOOs-
ULUE K BEPHOMY DEULEHUIO.

2. JlokaskuTe, 9TO MPH BCEX BEIIECTBEHHBIX @, b, ¢, d BBHITIOJIHIETCST HEPABEHCTBO
(ab+ 1)* + (cd + 1)* + (ac)* + (bd)* > 1
Pewenue. Packpoem ckobkwu.
(ab+1)*> + (cd + 1)* + (ac)® + (bd)* > 1 &

(ab)? + 2ab + 1 + (cd)? + 2cd + 1 + (ac)* + (bd)* > 1 &

CrpeMuMcsa BBLIETUTH KBaIpaT cyMMbI. Jloragaemvcs npubaBuTh U BeIUecThb 2abcd. Borarem
1 cneBa m cpaBa.

(ab)? + 2abed + (cd)? 4 2ab + 2¢d — 2abed + (ac)® + (bd)* +1 > 0 <



BBI,ILGIIHGM KBaJpaT CYMMBDBI. OcraBimecd ciaaraeMble MO3BOILIOT CI'DYIIIIUPOBATDL UX B €IIe
OAuH KBaJApaT CYMMbI U KBaJdpaT Pa3HOCTH.

(ab + cd)* + 2(ab+ cd) + 1 + (ac)? — 2abed + (bd)* > 0 &

(ab+ cd +1)* + (ac — bd)* > 0

HOJIy‘lI/IBLHeeCH HEPAaBEHCTBO ABJIAETCA CJAEJCTBUEM JIBYX BEPHBIX HEPaBEHCTB
(ab+cd+1)?2 >0 u (ac — bd)* > 0.

3. /IBe paBHBIE OKPYXKHOCTH S U Sy KACAIOTCSI MU3HYTPHU OKpY:KHOCTH S B Toukax K um M.
Touka P — npou3sBosibHas TouKa okpy:kHOCTH S. Toukn () u R — Touku nepeceuenuns K P
u MP c okpyXKHOCTIMHE S U Sy cooTBeTcTBeHHO. JloKazkute, uro npsmble KM n QR
rnapaJijieJ;ibHbI.

Pewenue.

[Tycts K M mepecekaeT oKpyzKHOCTH S7 1S9 B Toukax X u Y. Okpyxkuoctu S u S; UMEOT
obIyto KacarteabHyo B Touke K (Omom daxm cuumaemcs useecmmuolm, €20 MOHCHO HE
doxasveams.) TIpuvennm Teopemy 00 yriie MexKy XOpJOil W KacaTeabHOH K xopaam K Q)
n KP. Ha 3Tu XOpJBl B COOTBETCTBYIONIUX OKPYKHOCTSIX OIMUPAIOTCS BIUCAHHBIE YTJIBI
ZKXQ u ZKMP, nosromy 3tu yribl paBubl. Anamornuno ZMY R = ZMKP. Otrciona
tpeyroabaukn KQX u MRY momoOHbI, a TaK KaK y HAX PABHBI PAIUYCHl OMHCAHHBIX
OKPY?KHOCTeli, TO 3Th Tpeyrobunku paBabl. OTpeskn K () n Y R mapa/uiebHbl U PABHBI,
r.e. KQRY — mapajiesorpaMm, 9TO JO0Ka3bIBaeT MapasuiebHOCTh oTpe3koB KM u QQR.

Honoanenue. Cywecmsyrom peutenus, 0CHOBAGHHBLE HA NOCMPOCHUYU UEHMPAALHBIE Y2408
U MPOUHOM UCNOADIOBAHUL MEOPEMDBL 0 BEAUMUHE BNUCAGHHO20 Y2AG.

4. Kak NU3BECTHO, U3 MATH PA3JIUYIHBIX YUCEJI MOXKHO HOJIYYUTH AJECATH Pa3JIMIHBIX T'PDYIIIL 11O
TpHU YHUCIIA. CYI_HQCTBYIOT JIA IATHb TaKUX Pa3/JIUYHBIX HAaTYPaJbHBIX YUCEJI, YTO UX CYMMbL
IO TpU YHUCJIa ABJIAIOTCA JECATHIO ITOCTIEeI0BaTE/IbHBIMU qucaaMu’?

Pewenue. O603HAUNM OATH YHCENT T1, Lo, T3, Ty, Ts. I yI0OCTBA BHIMUIIEM BCE JIECITh

CYMM.

Ti1+2To+2x3 T +2x2+2x4 T1+22+2T5 T1+Hx3+T4 1 +T3+ 25
T1+Tyg+2T5 To+Tz3+Ty To+T3+Tyz To+Tyg+ Ty T3+ T4+ T
PaCCMOTpI/IM YETHOCTDb BCEX IECATH CYMM.

Ecim Bce yncia r1,T2,T3,Ty4, L5 9€THBI UJIK BCE HEYETHLI, TO CYMMbI HJIX BCE€ YE€THDLI, UJIN
BCe HEYETHLI.

Ecmu cpemm 3TuX mgaTH Ym@ces OJHO YETHOe, HAIIPUMep, T1, TO TMOJYIUM IIMECTh TeTHBIX
CYMM 7 YeThIpe HedeTHDIE.



Ecmu cpean 3TUX MATH YUCeJT ABa YE€THLIX, HallpUMeEpP, 1 U T2, TO IMOJTYIYUM INECTH YE€THLIX
CYMM U Ye€ThbIp€ HeYEeTHDLIE.

Ecnmu cpeam 3TuxX maTH Yucen TPU U€THBIX, HAIPUMED, Tq,To U X3, TO TMOJYIUM UYeThIpe
YeTHBbIEe CYMMBI U TECTh HEeIeTHDHIX.

Ecnmu cpeny 3TUX mgATH 9uMCeN YeThbIpe YeTHBIX, HAPUMED, T, ToT3 U Ty, TO TMOJYIUM Ue-
THIpE YeTHHIE CYMMBI W TITeCTh HEYETHBIX.

BO BCX CJIyYadX YHUCJIO HEYETHBIX CYMM HE€ PpaBHO YHCJ/IIY HEYETHBIX, a AeCATH ITOCJIed0-
BaTe€JIbHBIX YHUCEJI — I9TO MATH YETHBIX U TATh HEYETHBIX, IMO9ITOMY TaKhue MTATH YHhCeJI
Ty, T2, T3, Ly, Tz HANTH HEBO3MOXKHO.

Jonoanenue. Cyuecmeyem dpyeoe pewenue, 0CHOBAHHOE HaA NOCMPOEHUY PA3AULHHLET YNO-
PAJOUEHHBLT N0 803pacmanulo cymm. IIpomusopevue nosyuaemea 6 mom, 4¥mo namo Yno-
PAJOUEHHBLT wucens 0a0m 0eCAMb YNOPAJOUEHHBLL CYMM, OMAUNAOUUTCA OpYy2 om dpy2a
Ha eOUHULY, U UL NOPAJOK NPOMUBOPEUUM NEPEOHAUAALHOMY NOPAIKY wuces. U3-3a 604b-
W020 YUCAQ HEOOTOUMBLE NPEOdPa306aHUT, IMO PeuLeHUue He NPUBOIUMCA.

Omeem. Takux duces1 He CYIIECTBYET.

. Jaubt nBe dbyukumu (6ce nepemermvie u koaphuyuenmo, — seusecmeentivie)
f(z) = 2* + az2® + ax2® + ayx + ag, g(x) = * + bsa® + box® + by + by

U3BectHo, uTo paBeHcTBO f(x) = g(x) He BBHINOTHIETCS HU MPH KAKWUX 3HaUeHHAX . [o-
KaykuTe, 9T0 paBeHcTBO f(x + 1) = g(r — 1) BbIMOMHAETCST XOTST OB TIPU OTHOM 3HAYEHUT
IepeMeHHO .

Pewenue. Pasencrso f(z) = g(x) nepenncniBaercs: Kak

0J3.T3 + CL2.§L’2 +ax+ ag = b3.§lf3 + 621’2 + blflf + b()
(a3 — b3)2® + (az — ba)z® + (a1 — by)z + (ap — by) = 0

Ecmu az # b3, T0 3T0 — ypaBHEHHE TPETbeil CTemeHn, U OHO MMeeT XOTs ObI OTHO pelleHHe.
Tak Kak CKa3aHO, YTO pEINeHHil HeT, TO WINH a3 = by W ypaBHEHHE SBJISETCA ypaBHEHH-
eM BTOpOii CTeIleHN ¢ OTPUIATETLHBIM JUCKPUMIHAHTOM, WX BCe KOAMDMUIMEHTHI IepeT
creriensiMu x paBHbI (), IPU 3TOM ag # by. B srobom cayuae, as = bs.

Hns f(z+ 1) u g(x — 1) mosydaem cieyromime BhIPayKeHNUSI.
fle+1) =@+ 1) +as(z+ 1> +ay(z+ 12 +ay(x+1) +ag ="+ (as +4)2* + ... +ag

gz —1)=(x -1 +b3(x — 1> +by(x — )2 +bi(x — 1) + by = 2* + (bg — 4)a® + ... + by
3/1eCh TOYKHM 3aMEHSIIOT CJaraeMble, He COAEPIKAIIIe TPEThH CTENCHH .
Pagsencrso f(z + 1) = g(z — 1) MoxkHO mepenncars Kak

o'+ (a3 +4)2° + ... +ag =2t + (by —4)x® + ... + by

C yuerom a3 = bz moaydaem
834+ ...=0

[Tonyunin ypaBHeHHe TpeTbheil CTeleHn, OHO UMeeT XOTd OBl OJHO pelleHue.



JleHmHIpaIcKas 00.1acTh
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Permenna m orBernl

1. Tlpn KakKWX 3HAYEHWUSIX @ YPaBHEHUS
2 4+ar+1=0 n 2+r+a=0

HMeIOT XOTs OBl OAUH OOIIUIl KOPEeHb?!

Pewenue. Tlycrs xy — obmmit kKopenb ypasuenuit. [lojgcrasiisieM B ypaBHeHUSsI, TTPUPABHU-
BaeM BbIDAyKEHUS JITsT T2

2 1=0
{x0+ax0+ ’ arg+1=xy+a

3+ zo+a=0

(a—1)zg=a—1 (a—1)(zg—1) =0
[Tonyuaem nBa BapuanTa. Ilpn a = 1 ypaBHenns copmajaioT, 22 + x + 1 = 0 KopHeii He
nMmeeT. [Ipu zy = 1 mogcTaHOBKO# MoTydaeMm a = —2.
Omeem. llpu a = —2.
2. B ocrpoyrosbaoMm Tpeyronbauke ABC nposenena Boicota BH u buccektpuca AP. Haii-

JIATE YTJIbI 9TOTO TPEyTroJbHUKA, €CJAU W3BECTHO, UYTO BOKPYT deThipexyroabunka ABPH
MOYKHO OTHUCATh OKPYKHOCTH, 1 ZC'PH = 20°.

Pewenue.

Yron /ZAHB — BOUCAHHBIA U TpAMOi, mo3ToMy AB — nuamMeTp OKpYKHOCTH, OIHCAHHOM
BOKPYT derbipexyroibunka ABPH. Ilonyaaem, uto yron /AP B Tak:ke npamoii. Tak Kax
/ZCPH = 20°, to ZAPH = 70°. U3 sroro manee naxogum, auro ZABH = T70°, ou onwu-
paercst Ha Ty Ke ayry, uro u ZAPH. Teneps B npsimoyroasaom Tpeyroiabanke ABH wmbt
3HAEeM JiBa yriia, MoxeMm Haiitu yron /BAH. [Tonygaem /BAH = 20°. U3 Toro, uto AP
— DHCCeKTpHCa 3TOro yria, ciaenyer, uro / BAP = /ZHAP = 10°. Yoist ZHAP nu /HBP



omupaloTcd Ha oaHy ayry, nodromy ZHBP = 10°. MoxkeMm HallTH ocTaBIIneCS YIJIBI Tpe-
yrompauka. ZABC = ZABH + /ZHBP = 70°+ 10° = 80°. B tpeyrosuuke ABC Guccek-
tpuca AP coBmajaer ¢ BBICOTOM, MO3TOMY OH paBHOOeapennsiit, un LZABC = ZACB = 80°.

Omeem. /ABC = ZACB = 80°, ZBAC = 20°.

[Iycts F(z) u G(x) — muoroanens cremenn 2021. MI3BecTHO, 9TO MpH BCEX BEIECTBEHHBIX &
seinostasercs F(F(z)) = G(G(x)) u cymecTByeT Takoe BeIecTBeHHOE IHCI0 k, k # 0, 910
pu Beex BemecTBeHHbix & Boinonnsiercss F(KF(F(z))) = G(kG(G(x))). Haiiaure crenenn
muorousena F(x) — G(z).

Pewenue. Tak kak F(F(z)) = G(G(x)), o F(kG(G(x))) = G(kG(G(x))). dro pasen-
CTBO BBITIOJHSIETCST IPU BCeX X, T.e. Oosbire, yem npu 2022 3navennsx nepementoii (Tax
Kak MHOTOWIeH GG (r) mpUHUMAaeT GECKOHEUHOe UHCI0 3HaueHuii). [109TOMy MHOTOUWICHBI
COBIIAIAIOT, UX PA3HOCTH UMeEET CTerneHb (.

Omeem. Crenens F(z) — G(z) paBaa 0, MHOTOUIEHBI COBIAIAIOT.

BuyTpu TpeyrojibHuKa OTMETUIN HECKOJIBKO TOUYeK. TOYKM COeJMHUIN IIBETHBIMU OTPE3-
KaMH TaK, 9TO B KaXKJIO0i OTMedeHHOU TOUYKEe CXOIUTCS TPHW OTpe3Ka, W KayK7as BepIImHa
TPeyroJLHUKA COeIUHEHa OJHUM IBETHBIM OTPE3KOM C KAaKOU-TO W3 OTMEYEeHHBIX TOYeK.
Okazajoch, 9YTO MPOBeIeHHBIE OTPE3KU PACKPAIIEeHbl B TPU I[BETA TaK, UTO B KayKOil OTMe-
YEeHHOI TOYKe CXOJSATCS TPU OTPe3Ka pa3Horo IBera. /lokazKure, 9TO OTPE3KH, MPOBEJICH-
HBIe B BEPITUHBI TPEYTOJHLHUKA, OKPAIIeHbl B pa3Hble I[BETA.

Pewenue. Ilyctsh unc/io OTMEUEHHBIX TOYEK BHYTPH TPEyrojibHUKA paBHO Nn. [IycTh u3 Tpex
OTPE3KOB, COEJTUHSIONINX BEPITUHBI TPEYTOJHHUKA ¢ OTMEYEHHBIMU TOYKAMU, ki — YHCJIO
OTPE3KOB TIEPBOTO TBETA, ko — YUCIO0 OTPE3KOB BTOPOTO IBeTa, k3 — YUCIO OTPE3KOB TPEThe-

ro useta (ki + ko + k3 = 3, 0 < k; < 3). Torya 4ucao Bcex OTPE3KOB MEPBOTO MBETA PABHO

n -+ /{71 n—+ kg
————, YHCJO0 BCEX OTPE3KOB BTOPOTO I[BETA PABHO ————, YHUCJIO BCEX OTPE3KOB TPETHEro
2

n + kfg
IIB€Ta paBHO T B,ZLer Y4YTEHO, 9TO KOTJa Mbl CHUTACM 06]_[166 YHCJIO OTPE3KOB, CYMMMU-

pyq 9HuCIa OTPE3KOB, CXOISIINXCS B KayKJIOW BEPIIHHE, Mbl KayKIblii OTPE30K YIUTHIBAEM
JBaXK L ("wucao pebep pasno nososune cymmu, cmenenet ecer éepuun”). B ancauressx
Jipobeit crodaT derHbie yucia. [losromy uucia ky, ko, k3 UMIOT OIMHAKOBYIO Y€THOCTH. TakK
kak ki + ko + k3 = 3, TO OHEH MOTYT OBITH TOJTHKO HEUYETHBIME, PABHBIMA 1. DTO JTOKA3BIBA-
eT, YTO OTPEe3KH, IMPOBEJIEHHbIE B BEPIINHBI TPEYTOJIHHIUKA, UMEIOT pa3Hble npeta. [lomyTHO
JIOKa3aJId, IYTO TaKas pacKpackKa HEBO3MOXKHA, €CJIU OTMEUYEHO YeTHOE UHUCJIO0 TOUeK.

[Tycts S — HAGOp W3 M PA3AMYHBIX BEIECTBEHHBIX MOJIOKHUTETbHBIX uncesn (n > 3). [o-
KaKUTe, 9TO MAKCHMATBHO BO3ZMOYKHOE UHCIO PA3TUIHBIX HATYDAJBHBIX CTElMeHeil Juc/ia
3, KOTOpbIe MOTYT OBITH MPEJACTABICHBI KAK CYMMa TPeX DAa3JIUIHBIX IJTEMEHTOB S, PABHO
n—2.

Pewenue.
JlokazaTeTbCTBO OIMEHKH MPOBEIEM METOJ0M MaTeMaTHIeCKON MHIYKIIUH IO 7.

baza naaykmun npu n = 3 BHITEKaeT U3 YCJIOBUS 33/Ia4N U U3 CYIIECTBOBAHUS € IMHTBEHHOMI
BO3MOYKHOUW CYMMBI B 3TOM CJIy4Yae.

Jlobasum mposepky 6aswl npu n = 4. Ilycth mmerorcs wersipe uuciaa a,b,c,d. Ilycrts d
— HamOOJIbIITee W3 FTUX 4Ynces. Toraa BBITOJTHSIETCS HEPABEHCTBO JIJIT CYMMBI TPEX UHCEI:
d < b+ c+d < 3d. Ha npomexkyTke oT d 710 3d MOXKHO BCTPETHTH TOJILKO OJIHY CTEleHb 3.

JeiicTBUTENILHO, eciu IpeanoaokuTh d < 3! < 3-3' < 3d, To 30 < 1 (neBoe HEPABEHCTBO),

d d
TorIA 3§ < 3 (ymuHOXKMIN Ha 3), HO 3 < 3§ (mpaBoe HepapeHcTBO). [Tosromy d Moxker



BOITH B Ipe/ICTABICHHE B BU/IE CYMMBI He GoJiee, ueM ojiHoil crenenu 3 (106ast cyMMa Tpex
quces MeHbie, yeM 3d, U ee He XBATUT, YTOOBI MOJYIUTH YTO-TO GoJbimee, ueM 3d). Tak
Kak 0e3 d CyIecTByeT TOJIBLKO OJHA CymMMa a + b + ¢, B caydae MHOKeCTBa S, COCTOSIIIErO
U3 YeThIpex 4uces, MOKHO TOJIYIUTh He DoJiee JABYX cTeneHeit 3.

BoimosiaruM mHAYKOUOHHBINA Tiepexoa. [TycTh st mboro MHOKecCTBA S, COCTOSIIETO U3 N
quceJI, yTBepKIeHne BepHo. PaccMoTpuM MHOXKecTBO S7, B KOTOPOM Ha OJIHO YHCJIO 0OJIb-
me (S u Sy B obmeM caydae oTamdanTes Habopom wucen). Ilycrb cHoBa d — HAMGOBIEE
YUCT0, BXOadMee B S1. Paccy:Kaass MOTHOCTHIO AHAJIOTUYIHO, MBI BUIUM, UTO CYIIECTBYET
TOJLKO OJIHA CTeIleHb YHCIA 3, KOTOPYIO MOYKHO IOJYUnTh Kak b+ ¢+ d = 3¢, rie ogno us
caaraeMbix paBao d. C ApyruMu ciaraeMbIME MOYKHO TIOJIYUATEH He DoJee, ueM n — 2 crere-
Heil TPOIKH, MO WHIYKIIMOHHOMY MPEJIINOIOKEHNIO (3TH cJaraeMbie 06pa3yioT MHOKECTBO
M3 M 3JEMEHTOB, YIOBJIeTBOpstoliee ycaoBnio). [Tosromy obiee dncio cremeneii Tpoitky,
HIPEeJCTABUMBIX B BIIE CYMMBI TPeX 3JIeMeHTOB MHOKeCTBa S, He 6oapme n—24+1 =n—1.
OneHKa cBepxy J0Ka3aHa.

[IpuBenem mpuMep, ITO TaAKOEe MHOXKECTBO MOYKHO TOCTPOUTH. [IycTh
S=1{1,2,32-3,3%-3,...,3" -3}

Kazkaprit smement 3° — 3 MoKeT Yy4aCTBOBATb POBHO B OJHOI CyMMe, ITAIOIIEld CTelleHb
Tpoiiku (JIf00BIe JBa WM TPU He JAIT CTENeHb TPOWKH, STO MPOBEPSIeTCsl CI0KeHneM 3' —
3+ 37 — 3). [TosroMy YMCJIO TAKUX CYMM PaBHO n — 2.



