LVIIT YPAJIbCKUI TYPHUP IOHBIX MATEMATUKOB. KUPOB, 05.05 — 11.05.2022

MATEMATUYECKII BOM Ne2. 08.05.2022, MJIAJIIITA L TPYIIIIA
BBICIITA 91 JIUTA

1. I[Iycts O — Touka nepecedeHnst auaronasieil BoITyKa0ro derbipéxyroiabanka ABCD. o-
KaKUTe, YTO CyMMa JIJINH TePIeHINKY/IIPOB, OMyIEeHHbIX 13 TouKn () Ha CTOPOHBI YeThIPEX-
yroapanka ABC D, ue 6osibire nosynepumerpa ABCD.

2. Ha tpermpoBky Boinin 11 dpyrbonncros. @yTdHoNCTH MPOHYMEPOBAHBI PA3INIHBIMEI THC-
jgamu ot 1 g0 11. Tpenep BbLIAT KaxKa0My UT'PoKy cincok u3 100 mHCTpyKInil Bujga:

1) KOrJla M9 MOIaJeT K Tede MepBblil pas3, Jail mac UrpokKy HOMED T;

2) KOIJ[a MY I0IajJeT K Tebe BTOPOil pa3, Jail 1ac UI'POKY HOMED Is;

100) xorga msid momajier K Tebe B COTHIN pas, jail mac urpoky HOMeEp Tigg.

Pasznble ITpOKM MOTIJIN MOy IUTH pa3Hble CIIUCKN NHCTPYKINii. B HadaJsie TpeHnpoBKH TpeHep
OTJIaeT Ms4 UTI'POKY HOMep 1, 1 jajiee UIPOKU IepernacoBbIBAIOTCS COTJIACHO UX UHCTPYKIIUSIM.
Ho omwn 13 urpokoB — XyJauraH, IO3TOMY KOIJIa Msid TOMMaJaeT eMy IepBbIil pa3, OH OTAaeT Iac
KOMY 3axojeT, a Korja Msd IoIa/aeT eMy BTOpPOil pas, oH 3abupaeT Msd cebe, 1 TPEHUPOBKA
3aKaH4InBaeTcs. e KakoMy-To UI'PoKy Msd nonajgaer B 101-it pa3, oH oObsiBJIgET, 9YTO yCTaJ,
1 TPEHNPOBKA TaKrKe 3aKaHunBaeTcd. 1'peHep He 3HAET, KTO U3 UTPOKOB XyauraH. MoxkeT i oH
COCTABUTD CIUCKU WHCTPYKIMI Tak, 4TOOBI KaxK/Iblil UI'POK (BKJIIOUAs XyJIUTaHa) XOTst Obl OJTHH
pas3 3a TPEHUPOBKY CJesall Iac He3aBUCUMO OT TOI'O, KTO sIBJISIETCS XYJIUTaHOM !

3. Cama BeiKIabiBaeT B psij 2022 MmoneTsl. Kazk/1yto MOHETY OHA KJIaJIeT OPJIOM HJIM PEIIKOi
BBepX 110 cBoemy BbIOOpPY. Ilocsie aroro Anst HaszwiBaer Carie nociiejioBaresbioctb u3 1011 op-
q0B u pemrek. Calira T0/2KHA YIAJIATH U3 CBOETO Psifa IOJOBUHY MOHET TaK, IYTOObI OCTaBIINECS
MOHETHI CJIeBa HAIIPABO 00pPa30BLIBAJIN IIOCIEI0BATEIHLHOCTE, Ha3zBaHHyo Aneil. CKOJILKO CyIIe-
CTBYET CIIOCODOB M3HAYAIBHO MOJOKUTH MOHEThI TakK, 4T00b! Callla, ¢cMOT/Ia BBIIOJIHATD 3a/aHIIe
HE3aBHICHUMO OT TOI'0, KaKyIo IIOC/Ie0BATEe/IbHOCTh Ha30BeT AHs?

4. Bajium cTpouT 1ocjeoBaTe/IbHOCTh HaTypasbHbix duces. Ou Buibupaer a; > 100, a
Qpi1 = a% — 1. MoxkeT i1 Tak 0Kaz3aThCsl, UTO JIFOOOE TTPOCTOE TIHCIO0 OYIET ACTUTEIEM KaKOTO-TO
YJIeHa 9TOI 110C/Ie/I0BATE/IbHOCTN !

5. Kaxxnaa xierka jocku 41 x 41 okpalliena B CUHWI WM KPACHBIN I[BET, TPUIEM KJIETOK
Kazkjioro 3 1mBeroB He MeHee 780. /lokaxkure, uTo MOyKHO BbIOpaTh 40 Kierok: 20 cuamx u 20
KPACHBIX TaKUM 00Opa30M, 4TO HUKAKHE JIBE BbIOPAHHbIC KJETKH HE CTOAT B OJIHOI CTpOKe M/n
B OJIHOM CTOJIOIIE.

6. BysieM HasbIBaTh HATypPaJbHOE YUCIO 3a40AGHLLM, €CJIN B €ro JIBOUYHON 3aIllUCH €JIUMHUIL
bosibie, yeMm Hysieit. Koneuno mimm 6€CKOHEUHO KOJIMIECTBO 3a0aBHBIX KBaIPATOB?

7. Bjioib KoJIblIeBOil kesie3noit joporu jjuHoi 1080 KM Tpu JacTHbIE KOMIAHUKM XOTAT I10-
CTPOUTH HECKOJIBKO cTaHIMil. [lepBast KoMmaHus Xo4eT MOCTPOUTD 3 CTAHITUN, MEXKIY KOTOPBIME
Oyzer poBHO 110 360 KM, BTOpasi — 4 CTaHINN, MEXKIY KOTOPBIMU POBHO 110 270 KM, U TPEThs — 5
CTAHIINI, Me¥XKTy KOTopbiMI poBHO 110 216 KM. T'ocymapeTBo Tpebyet, 9To0bI jiyinHa HanbOoIbIIe-
ro y4JacTKa MEXKJy JIBYMsI COCEJHUMU CTaHIUSIMU ObLIa KaK MOyKHO MeHbIe. Hailijnte, Kakoi
OyeT JIIMHA 3TOT0 yJ9acTKa IIPU BBIIIOJHEHNN TPeOOBaHMUS.

8. [laubl 1esbie wucsia ag, by, ¢y, a, b, ¢ Takue, aro HO(ag, by, cg) = HO(a,b,c) = 1.
JlokaxKuTe, 9TO CymecTBYIOT HaTypaJbHOe N U TeJble a1, Ao, ..., G, = a, by, by, ..., b, = b, ¢y,
Co, ..., Cp = C TaKue, 4T0 a;_1a; + b;_1b; + ¢;_1¢;, = 1 upu 1 <7 < n.
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MATEMATUYECKII BOM Ne2. 08.05.2022, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. lan tpeyrosnbauk ABC, B koropom BC' < AC. Touka M — cepemuna ctopoubl AB. Touka
K cummerpuuna Touke B otHocutesnbHo npsimoit C'M. Ha orpeske C'M Hamuiach Takas TOUYKA

E, aro BC = AE. Joxkaxure, uro CE = AK.

2. Ha tpenuposky Boinuim 11 dyTdomncTos. @yTOOINCTH TPOHYMEPOBAHBI PA3TTIHLIMUI THC-
qgamn ot 1 j0 11. T'penep BoIIaI KaxkK oMy UTpoky crucok n3 100 nnerpykimit Buja:

1) Korja Msa9 monajier K Tebe MepBblil pa3, Jgaii mac UrpoKy HOMED Z1;

2) KoTJia M4 Momnajier K Tebe BTOpoil pas, Jail mac UrpoKy HOMEpD Xa;

100) xorja Msd momajier K Tebe B COTBIN pas, Jail mac urpoky HOMep Tigg.

PasHble NTPOKM MOIJIN MTOJIYYUTh pa3Hble CIIMCKU UHCTPYKIMii. B HavaJie TpeHupoBKH TpeHep
OTJIa€T MY UTI'POKY HOMep 1, U jajiee UTPOKM IEPErnacoOBBIBAIOTCS COTJIACHO UX MHCTPYKITHSM.
Ho ojpun 13 urpokoB — Xy/auraH, mo3TOMYy KOIJIa M4 IIONAJIaeT eMy IEPBBIil pa3, OH OTJAeT Iac
KOMY 3aXodeT, a KOryla M9 MOoIMaJaeT eMy BTOpPOil pa3, oH 3abupaeT Mgd cebe, 1 TPEHHPOBKA
3aKaHIMBaeTcsd. Eeim KakoMy-To UIpoKy Msid nonajaer B 101-it pa3, oH 00bsBIIsieT, UTO yCTaI,
1 TPEHUPOBKA TaKrKe 3aKaHunBaeTcd. T peHep He 3HAaeT, KTO U3 UI'POKOB XysuraH. MoxkeT i oH
COCTABUTD CIUCKU WHCTPYKIMIT TaK, 4TOOBI KarK/Iblil UI'POK (BKJIIOYAst Xy/JIUraHa) XOTsI Obl OJTHH
pa3 3a TPEHUPOBKY CjleJIaJl Iac HE3aBUCUMO OT TOI'0, KTO SIBJISIETCS XYJIUTAHOM?!

3. Carra BoeikTajbiBaeT B psijt 2022 MoneThl. KaxK 1y1o MOHETY OHa KJIaJIeT OPJIOM HJIU PEIIKOi
BBepX 110 cBoemy BbIOOpPY. Ilocse aroro Anst naswiBaer Carie mociegoBarebaocth u3 1011 op-
JioB u periek. Carna JIo/IKHa YIaJIUTh U3 CBOErO psijia MMOJIOBUHY MOHET TaK, YTO0bI OCTABIINECs
MOHETHI CJIeBa HAIIPaBO 00pPa30BbIBAJIN TIOC/IEI0BATEILHOCTD, Ha3zBaHHy0 Aneil. CKOJIBKO cylie-
CTBYET CITIOCODOOB M3HAYAJIBHO MOJIOYKUTH MOHETHI TakK, YToObI Callla ¢MOT/Ia BBIIOJTHUTD 3a/IaH1e
HE3aBUCKMO OT TOT'O, KaKyI0 [0CJIeI0BATE/IbHOCTb HAa30BeT AHs?

4. BajiuMm cTpouT 1ocjeoBaTe/IbHOCTh HaTypaabHbix duces. Ou Boibupaer a; > 100, a
Qpr1 = a% — 1. MokeT Jin TaK OKa3aThCs, 9TO JII0O0E MPOCTOE YUCJI0 OyIeT JAeTUTEIeM KaKOr0-TO
YJIeHa ITOI 110C/IeI0BATeIbHOCTN !

5. Yucna dy, do, ..., d, — Bce narypasbuble jgeamTtean uncaa 102022, Haiimre cymmy

1 1 1
dl + 101011 + d2 + 101011 +.o..t dn + 101011'

6. HaiiuTre Bce ueTBepKU LeJbIX dnces Takue, 4to a + 5b° — 2¢® — 2¢d — 3d? = 0.

7. Brosb kosbiesoit »Kesne3Hoit goporu jmHoit 1080 KM Tpu dacTHbBIE KOMIIAHUH XOTAT I10-
CTPOUTDL HECKOJIBKO cTaunmii. [lepBas KoMImanms Xo4deT MOCTPOUTL 3 CTAHITNN, MEXKTY KOTOPBIMU
OyaeT poBHO 110 360 KM, BTOpasd — 4 CTaHIINHI, MKy KOTOPBIMU POBHO 110 270 KM, U TPEThs — D
CTAHINI, MeK/ly KOTOPbIME POBHO 110 216 kM. ['ocymapcTBo TpedyeT, YToOb! JJInHa HAOOIbIIIe-
ro yJacTKa MEXKIy JBYMsI COCEJIHIMHU CTaHIMAMU ObLIa KakK MOKHO MeHbIe. Haiiaure, Kakoii
OyzeT JUINHA 3TOT0 y9aCTKa IIPU BBIIIOJHEHNH TPeOOBAHMS.

8. MoxkHO /1M pacKkpacuTh Bce KJIETKH JIOCKH 8 X 8 B KpacHbIIl U CUHHII IBeTa TakK, YTOOI
KPACHBIX U CHHUX KJIETOK OBLIO MIOPOBHY, HO HEJIb3s OBLJIO PACCTaBUTH 8 He OBIONINX JPYT APYyTa
JIaJielt HU Ha Kakue 8 KJIETOK, CPeJu KOTOPBIX TOPOBHY KPACHBIX U CHHUX !
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MATEMATUYECKII BOM Ne2. 08.05.2022, MJIAJIIITA L TPYIIIIA
BTOPAY JINTA

1. lan tpeyrosnbauk ABC, B koropom BC' < AC. Touka M — cepenuna ctopoubl AB. Touka
K cummerpuana Touke B orHocuTesbno npsimoit C'M. Ha orpeske C'M Haruiach Takas TOUYKA
E, aro BC = AFE. Jlokaxure, uro CE = AK.

2. Ha tpenupopky Bbiuin 11 dpyrbonucros. @yTdOOIMCTHI IPOHYMEPOBaHbI PA3JINIHBIMEI THC-
qgamu ot 1 j0 11. T'penep BbIIaT KaxkKaoMy UIpoky crucok n3 100 uHeTpyKIuii Buja:

1) Korja Ms9 momaier K Tebe MepBblil pa3, Jgail mac UrpoKy HOMED Z1;

2) KoTjia M4 Momnajier K Tebe BTOpoii pas, Jail mac UrpoKy HOMEpD Xa;

100) xorga mMsd nomajer K Tebe B COTBIN pas, jail mac urpoky HOMep Tigg.

PasHble UTPOKK MOIJIN MOJIYYUTh pa3Hble CIIMCKN UHCTPYKIMii. B HadaJie TpeHupoBKH TpeHep
OTJaeT Mg UI'POKY HOMep 1, W Jiajee UTPOKH IMEePEernacoBbIBAIOTCS COIVIACHO UX MHCTPYKIIASM.
Ho ojun 13 urpokoB — XyJuraH, O3TOMY KOTJIa M4 TIOIaJIaeT eMy IEPBBI pa3, OH OTJaeT Iac
KOMY 3axo0d4eT, a KOTJa Msd IoINajaeT eMy BTOpPOil pa3, oH 3abmpaer Mad cede, 1 TPEHUPOBKa
3aKaHuIMBaeTcs. Ecim KakoMy-To UrpoKy Msid nonajaet B 101-it pa3, oH 00bsBIIsieT, UTO YCTaJI,
1 TPEHNMPOBKA TaKyKe 3aKaHduBaeTcd. 1 peHep He 3HaET, KTO U3 UI'POKOB Xyauran. MoxeT Jin on
COCTABUTD CIUCKU WHCTPYKIMI TaK, 4TOOBI KarK bl UI'POK (BKJIIOYas XyJIUraHa) XOTst Obl OJIHH
pas 3a TPEHUPOBKY Cjiesiall 1ac He3aBUCUMO OT TOI'O, KTO SIBJISIETCS XyJIUTaHOM?

3. Cama BeiKIaabiBaeT B psi 2022 MoneTsl. Kark1yio MOHETY OHa KJIaJdeT OPJIOM IJIH PEHIKO
BBepX 110 cBoemy BbIOOpY. Ilocse sroro Anst naswiBaer Carire mociegoBarenbioctb u3 1011 op-
J0B 1 peniek. Cala JIOJXKHa yIaJIuTh U3 CBOEro psijia MOJOBIUHY MOHET TakK, YTOObI OCTaBIINECS
MOHETHI CJIeBa HAIIPaBO 00pPa30BbIBAJIN IIOCIEI0BATEILHOCTD, Ha3zBaHHy0 Aneil. CKOJIBKO cylie-
CTBYeT CII0COOOB M3HAYAJIBHO II0JIOXKUTH MOHETHI TakK, 4To0bl Callla, CMOIJIa BBIIIOJIHUTE 3a/aHIe
HE3aBICHUMO OT TOr'0, KaKyIO IOCIeI0BATEIbHOCTE Ha30BeT AHs?

4. JleficTBuTeIbHBIE YNCIA T, Y, 2 TAKOBBI, UTO

2242 a2 — o2
= z.

1’2—y2 I2+y2_

Hokaxkure, 410

x4+y4 m4—y4 2244
e — oyttt 22

5. Cymma mudp AecsaTU3HAUYHOIO HATYPAJLHOIO Ymcjia n paBHa 31, a nudpbl B €ro 3alncu
YT B HOpsijke HeyObiBaHusI. Kakyio HanOOJIbIIYI0 CyMMY IMp MOXKET UMETh 9HICJI0 In?

6. Haifnre Bce ueTBepKHN MENBIX UHceT Takue, uTo a’ 4 5b? — 2¢? — 2¢ed — 3d? = 0.

7. Bposb kosbesoit »Kesne3Hoit goporu jymHoit 1080 KM Tpu dacTHbBIE KOMIIAHUH XOTAT I10-
CTPOUTH HECKOJIBKO cTaHIMil. [lepBast KoMIaHus Xo4eT OCTPOUTD 3 CTAHITUN, MEXKIY KOTOPBIME
Oyzer poBHO 110 360 KM, BTOpasi — 4 CTaHINN, MEXKIY KOTOPBIMU POBHO 110 270 KM, 1 TPEThs — 5
CTAHIUI, MeXKJly KOTOPbIME POBHO 110 216 kM. ['ocymapcTBo TpedyeT, YToOb! J1JIMHA HAOOIbIIIe-
ro yJacTKa MeXKIy JBYMSI COCEJIHIMHU CTaHIMAMUI ObLIa KakK MOXKHO MeHbIe. Haitaure, Kakoit
OyzeT JIIMHA 3TOT0 y9acTKa IIPU BBIIIOJHEHNN TPpeOOBaHMUS.

8. MoxkHO /11 pacKkpacuTh BCe KJIETKH JIOCKH 8 X 8 B KpacHbIl U CHUHHIl IIBeTa TaK, UTOOBI
KPACHBbIX U CHHUX KJIETOK ObLJIO IIOPOBHY, HO HEJIb3s1 OBLIO PACCTABUTH & He ObIOIINX JPYT JIpyTra
Jnajeil Hu Ha Kakue 8 KJIEeTOK, CPeJiil KOTOPBIX IIOPOBHY KPACHBIX U CUHUX!
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MATEMATUYECKII BOM Ne2. 08.05.2022, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. /leficrBuTe/bHbIE YNCHA T, Y, Z TAKOBBI, YTO

22 4 2 x2—y2_
12 —y2 | 242

zZ.

Jokazkure, 9TO

oyt ot =yt P2+
ot -yttt 22
2. B tpeyrosbauke ABC cropona BC' 6ombiie croporbl AB. Orpesku BH n BL — BbicoTa

u ouccekTpuca coorBercrBerHo. Oxaszasock, uro 2HL + LC = BC. Bo ckoibko pas yroa A
tpeyrosibiuka ABC 6osbiie yriaa C7

3. B pesysnbrare KopabsiaekpyuieHust AJLIa inH OUyTIICS Ha OCTPOBE, T/Ie »KIJI YMHBIN JIZKIHH.
On nokazan Autajuay 25 3aKpbIThIX OJMHAKOBBIX Ha BUJI CYHJ/IYKOB, B KaXKJOM 13 KOTOPBIX
Jlexkasio oT 1 J1o0 25 OJIMHAKOBBIX 30JI0THIX CJIUTKOB, IIpUYeM B Pa3HbIX CYHJYKax — pa3HOe
KOJINYecTBO. Eille y JPKUHHA OKa3aJiCh BEChI, KOTOPbIE MOKA3BIBAIOT, KAKON CYHIYK TKesee
(HO He MOKAa3BIBAIOT, HA CKOJIbKO), U TecTep. Eeim B TecTep MOJMOXKUTH JIBA CYHJyKa, TO OH
MOKayKeT MOJYJ/Ib Pa3HOCTH KOJMYECTBa CJAUTKOB B CYHAYKaxX. /[KWHH paspennT moab30BaThCs
npubopamu He Oosiee 36 pas. Ecinm Amagma cKayKkeT, CKOJbKO CAUTKOB B KaKOM CYHJIYKE, TO
JDKIHH ero Tejaenoprupyer pomoit. Cmoxker i AJIainH BEpHYThCA JTOMOM !

4. Cymma 1udp JAecaTU3HATHOIO HATYypaJbHOIO 4ucja n paBHa 31, a 1udpbl B €ro 3ammcu
YT B HOpsijke HeyObiBaHus. Kakyo HanOOJIbIIyI0 cyMMY M p MOXKET UMETh 91iCcJI0 In?

5. MoxkHO 1 packpacuTh Bce KJIETKH JIOCKH 8 X 8 B KpacHBIIl W CHUHMIT IIBETa Tak, ITOOBI
KPACHbIX U CUHUX KJIETOK ObLJIO IIOPOBHY, HO HEJIb3s1 OBLIO PACCTABUTH & HE OLIOIIMX JIPYT JIpyTra
Jajeit Hu Ha Kakne 8 KJIeTOK, CPeau KOTOPBIX IMOPOBHY KPACHBIX U CHHUIX !

6. [Tycrb (a1, as, . .., ag) — nepecranoBka uucesn (1,2, ..., 8). Kakoe HanbosibIiiee KoJmuecTBO
TOYHBIX KBaJIPATOB MOKET OBITH CPeJH YHCeN a1, 41 + Ao, ..., A1 + as + ...+ ag?

7. B memenn aumxoB obutaer 60 HuMXOB. TpPajuliMOHHO KaXK/Iblii HUMX XOJIHUT JIKOO ¢ Iép-
HBIMI, JIN0OO ¢ OeILIMU BOJIOCAMH, U exKeiHeBHO BuauT 31 japyroro numxa. Ha cieayrommit jeHnb
HUMX XOJUT C T€M IIBETOM BOJIOC, KOTOPHBIii IIpeobJiajiajl Ha I'oJIoBax BCTPEYEHHBIX UM B IIPOIILIbIT
JIeHb HUMXOB. Tak MoJIydInI0Ch, YTO KOJIMIECTBO HUMXOB € YEPHBIMHI BOJIOCAMI HEe MEHSIETCS Y2Ke
cto JjieT. CKOJIbKO MOKeT ObITh HUMXOB C YEPHBIMU BOJIOCAMI !

8. Busibresibm B JIoHI0HE TOCTpOMI MUCTHYECKYIO OalrHio BbicoTOil He Gosee 100 meTpoB.
Exkennesno Gammns 6o nommzkaerces Ha 50 canTuMerpos, b0 nogHuMaercd Ha 2% oT us-
HavuaIbHOI BBICOTHI. Ho, Kak roBopar »kuresn JIoHmoHA, Kaykible H2 1Hs OAIlHSI CTAHOBUTCS
TaKoil »Ke BbICOTHI, Kakoil eé mocrpoms Buabreabm. Kakoit BbicoTbl BusibresibM MOT IOCTPOUTH
OAIlHIO, eCc/in €€ BbICOTa W3HAYAIHLHO U3MEPSIIach IeJIbIM KOJIUIeCTBOM MeTpPOB?



