L YPAJIbCKUI TYPHUP IOHBIX MATEMATHUKOB. BJIAJUMUP, 02-08.12.2017

MATEMATHYECKHUU BOM Ne2. 05.12.2017
CTAPHIASA I'PYIIIIA, BBICIIASA JIMTA

1. Harypasesble uncia a, b, ¢ u d TakoBsl, uto ab = cd, a # ¢. KineruaTslii npsIMOyTroJbHUK
COCTaBHJIM U3 HECKOJBKUX MPSIMOYTOJbHUKOB axb (a ctpouek u b cToNOII0B) U HECKOIBKUX
npssMoyroiabHUKOB Cxd (C crpouek m d cromOroB). OguH W3 MPSIMOYTOJLHUKOB axb
HOTEPSIICA, 2 BMECTO HEro HAIIENCs €Ie OuH MPsIMOyroabHuK Cxd. JlokaxkuTe, 4To Terneph
U3 BCEX MMEIOIIUXCS IPSIMOYTOJbHUKOB, HE TOBOPAYMBast MX, COCTABUTD TOT JK€ KJI€TYAThIH
IPSIMOYTOJIbHUK YK€ HE yIaCTCH.

2. JloKaxuTe, 4TO HE CYINECTBYET HaTypalbHOro N Takoro, uro N+k? okaseiBaeTcs
KBaJ[paTOM I10 KpaitHell Mepe [Tt N pa3IudHbIX HATYpaIbHBIX K.

3. Haramia Hanucana Ha JOCKE N pa3IMYHBIX LEIBIX YACET U COOOIIMIAa HAXOASIIEMYCS B
coceqHell komHaTe Bace ux cymmy u konnuectBo. Bacs moxer oOpamarbea k Harame ¢
pOCh0aMH CIICAYIONIMX BUAOB: 1) COOOIIMTH, €cTh JIM Ha Jocke yrcio K (K oH BeIOMpaeT
cam); 2) COOOIINTh, MOXKHO JIM BCE YMCia Ha JOCKE pa3OUTh HA JIBE TPYIIBI C PAaBHBIMU
CyMMaMH (CymMMa 4Hcell B ITyCTOM rpynne cuutaercs paBHou 0); 3) cTepeTh ¢ JOCKH YUCIIO
k, eciii oHO Ha Heli ecTh (K OH BEIOMpacT caM); 4) momucaTh Ha JOCKY uucio K, eciu ero Ha
Heit Het (K oH BeIOMpaeT cam). Hararra ncronmHseT Bce elanus Bacu, HO He cooOImaer,
MPUIILIOCH JI €l CTePEeTh YMCIIO B Ciiydae 3 WM JIomucaTh 4yucio B ciydae 4. Jlokaxure,
4TO, BbICKa3aB He OoJiee 3N sxenanuii, Bacs cMoxeT y3HaTh, ObLJI JIM B HaYajle Ha JJOCKE Habop
yucen ¢ cymmoin 2017.

4. Touku M u N pacnionosxenst Ha ctopoHax AB u BC tpeyronsauka ABC cooTBeTCTBEHHO

CN AM .
TaKUM 00pa3oM, 4To =B Touka P nexut Ha ipsimoit AC. Jlokaxkurte, 4To NpsMble
MN u NP nepnienukyisipHbl TOr1a U ToJabKo Toraa, korna PN — ouccektpuca yria MPC.
1
5. Hucna X1, X2, ..., Xn YAOBIETBOPAIOT yClIoBUsIM X, =1+—,X, =1+—,...,X , =14+—mn
X X X
2 3 n

1
X, =1+ —. JlokaxxuTe, 4TO BCE OHU PABHBI.

6. Jokaxure, 4yTo AJis OECKOHEYHO MHOTHX IMap HATYpPaJIbHBIX YUCET X M Y YHUCIO
XX+ yP+2

2 > ABJECTCA YABOCHHBIM KBaApPAaTOM LCJIOIO YHCJIA.
X“+y +1

7. B tpeyronpauke ABC ZA = 30°. Ha cropone AB otmeuena Touka D, Ha cropone BC —

touka E, a Ha cropone AC —touka F, mpuuém AD = CD u CE = DE = DF. Jlokaxure, 4To
BE < AF.

8. B cBsi3HOM rpade creneHb Kaxaoil BepinHbl paBHa 2016, U ero BepIIMHBI MOXKHO
nokpacuth B 2017 HBETOB NpaBHIBHBIM 00pa3oM TakK, YTO Cpeau coceleld KaKIou
BEPIIIMHBI €CTh BCE IBETA, KpoMme ee 11BeTa. CKOIbKO BEPIIUH MOXKET OBITh B TAKOM Tpade?
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
CTAPHIASA I'PYIIIIA, IIEPBAS JIUTA

1. Harypasssble uncia a, b, ¢ u d TakoBsl, uto ab = cd, a # ¢. KineruaTslii npsIMOYyTroJbHUK
COCTaBHJIM U3 HECKOJBKUX MPSIMOYTOJbHUKOB axb (a ctpouek u b cToNOII0B) U HECKOIBKUX
npssMoyroiabHUKOB Cxd (C crpouek m d cromOroB). OguH W3 MPSIMOYTOJLHUKOB axb
HOTEPSIICA, 2 BMECTO HEro HAIIENCs €Ie OuH MPpsIMOyroabHuk Cxd. Jlokaxkute, 4To Terneph
U3 BCEX MMEIOIIUXCS IPSIMOYTOJbHUKOB, HE IOBOPAYMBAst MX, COCTABUTD TOT K€ KJI€TYATHIH
IPSIMOYTOJIbHUK YK€ HE yIaCTCH.

2. JIoKaxuTe, 4TO HE CYINECTBYET HATypalbHOro N Takoro, uro N+k? okaseiBaeTcs
KBaJ[paTOM I10 KpaitHell Mepe [Tt N pa3IudHbIX HATYpaIbHBIX K.

3. Harama Hammcana Ha JOCKE TPH PadIMYHBIX IeNbIX yucia ¢ cymmon 1000000 u
coo0IIMIIa HaxosAIeMycs B coceHe koMHaTe Bace nx cymmy u konudectBo. Bacs Moxer
oOparmatecst Kk Hatare ¢ nmpocsbamu clieyronux BUAOB: 1) cOOOIMMTh, €CTh JIM Ha JOCKE
yrcio K (K on BeiOMpaeT cam); 2) cOOOIINUTL, MOYKHO JIM BCE YKCIIa HA JIOCKE pa30UTh Ha JIBE
TPYIIBl C PAaBHBIMU CyMMaMH (CyMMa YHUCEN B IyCTOW rpyrmre cuutaercs paBHou 0); 3)
CTEepETh C JOCKH YMCIIO K, eciii oHO Ha Heit ecTh (K OH BRIOMpaeT cam); 4) TONKCaTh Ha IOCKY
gucio K, ecim ero Ha Hewt Het (K oH BeIOMpaeT cam). Hataia ncnosasier Bee sxenanus Bacw,
HO He coolOmiaeT (B ciaydasx 3 u 4), cTepyia Ju OHa YMUCIO W JIOINHKCcAla JIM OHa YHUCIIO.
Jlokakute, 4TO, BhICKa3aB He Oosee 10 sxkenanuii, Bacst cMokeT y3HaTh, ObLT 1M B HaYaje Ha
JOCKe Habop uucen ¢ cymmon 2017.

4. Touku M u N pacnonoxenst Ha cropoHax AB u BC tpeyronbauka ABC
2CN  AM

COOTBETCTBEHHO TAaKUM 00pa3oM, 4TO . Touka P nexwut na npsmoint AC.

Hoxaxwute, yto npsimbie MN 1 NP neprnieHaukyisipHbl TOT1a ¥ TOJIbKO Toraa, koraa PN
— ouccexrpuca yrna MPC.

1
5. Ymcma Xi, X2, ..., X2017 TaKOBbl, 4TO X =1+—,X, =1+—,.. X0, =1+——mu
X

2 3 X2017
1
X0, =1+ —. JloKaxkuTe, 4TO BCE OHU PaBHBI.
X2 -1 y*-1
3

6. HatypanbHble uncina X, Y ¥ N yAOBIETBOPSIIOT PABEHCTBY =n. Jlokaxure,

4yT0 N?-5n menures Ha 700.

7. B tpeyronbauke ABC £A = 30°. Ha cropone AB otmeuena Touka D, Ha cropone BC —

touka E, a Ha cropone AC —touka F, mpuuém AD = CD u CE = DE = DF. [lokaxwure, 4TO
BE < AF.

8. ®eneparuBnas Pecniyonuka Pypuranus (OPP) coctout uz 2017 cyobexToB deaepanum.
N3 kaxpaoro ropoga ®PP neraror camonérel poBHO B 2016 TopoaoB, pacnoiaoKeHHbIX BO
Bcex cyObekTax (enepanuu, KpoMe TOro, K KOTOpOMy OTHOCUTCS 3TOT ropojl. M3BecTHo,
4yT0 U3 J1I000ro ropojga ®PP MoxxHO no6paThes camonéramu 10 Jt000ro apyroro. CKOIbKO
ropoJI0B MOXeET ObITh B Pypurtanuu?
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
CTAPHIASA I'PYIIIIA, BTOPAS JIMTA

1. HekoTopblii KJIETYATHI MNPSAMOYTOJbHUK Pa30UT Ha MPSMOYTOJBHUKU 2X3,
nmpuyéM  poBHO 100 3TUX OPSIMOYTOJBHUKOB  OKAa3alMCh  PACIOJIOKEHBI
BEPTUKAIBHO. JIOKaXUTE, YTO HEBO3MOKHO pa30UTh UCXOIHBIN MPSIMOYTOJIbHUK Ha
OpSMOYTOJIBHUKK 2x3  Tak, 4ToObl poBHO 2017 nOpSIMOYroJbHUKOB ObLIN
PACIIOIOKEHBI BEPTUKAIBHO.

2. JlokaXuTe, 9TO HE CYLIECTBYET HATYPaIBHOIO N Takoro, 4to N+k? okaswiBaeTcs
KBaJIpaToM 10 KpalHEe# Mepe 1 N pa3IMuHbIX HAaTypPaIbHBIX K.

3. Komnanus apyseit ceirpana 20 naptuii B Hapsl (B KaXK0 MapTUH yYaCTBYIOT
JIBO€, HUYbUX HE ObIBaeT). Pacmosaras Bcero oJJHUM KOMIUIEKTOM JJIsl UTPhI, OHU
MPUJICPKUBAIUCH TAKOTO MOPSIKA: BBIMTPABIINNA OUEPEIHYIO HAPTHUIO MPOITYCKAJI
He OoJjiee Tpex, a mpourpaBmuii — Oojee TpEX crenyromux mnaptuil. Kakoe
HAaUMEHBIIIEE YUCIIO UTPOKOB MOTJIO OBITh B 3TOM KOMIIAHUU?

4. Toukmu M u N pacnonoxensl Ha ctropoHax AB u BC tpeyrompauka ABC
CN AM

COOTBETCTBEHHO TaKUM 00pa3oM, 4TO . Touka P nexur Ha npsimoii AC.

HoxaxwuTte, uto npsiMmbie MN 1 NP nepnenaukynsipHbl TOra ¥ TOJABKO TOTa, KOTaa
PN — Ouccexrpuca yria MPC.

1
5. Hucna X1, X2, ..., X2017 TAaKOBBI, 4TO X, =1+— X, =1+ X—,...,X2016 =1+—m

2 3 X2017

1
X507 =1+ —. JlOKa)KuTE, 4TO BCE OHU PABHHBI.
1

x*-1 y*-1
3

6. HaTypaJ'IBHBIe quciaa X, Y 1 n YAOBJICTBOPAIOT PABCHCTBY n.

Joxaxkute, uto N geaurcs Ha 20.

7. B tpeyronbauke ABC ZA = 30°. Ha cropone AB ormeuena Touka D, Ha cTopoHe
BC — rouka E, a na cropone AC — touka F, mpuuém AD = CD u CE = DE = DF.
Hoxkaxwure, utro BE < AF.

8. ®eneparuBHas Pecnyonuka Pyputanus (D®PP) coctout uz 2017 cyObekTOB
dbenepanun. N3 kaxaoro ropoga ®PP nerarot camonérsl poBHO B 2016 ropoos,
pacCIoONIOKEHHBIX BO BCEX CYyOBEKTaxX Qeaepanuur, KpoMe TOro, K KOTOPOMY
OTHOCHUTCS 3TOT Topo/. M3BecTHO, uTo U3 Mt060oro ropoaa ®PP moxHO mo6paThes
caMoJI€TaMHu J10 J1000ro Apyroro. CKOJIbKO TOPOJ0B MOXKET ObITh B Pyputanun?
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
MJUIAJIHIAS I'PYIIIIA, BBICHIAS JIMTA

1. Ha nocke nHanucano 10 HaTypanbHbIX yucen, oonbiux 10. 3a oaHy onepaiuio
MOYHO B3$ITh JIBa HAITUCAHHBIX YHUCIIA, OJJHO U3 HUX YMHOXUTh Ha 2, a U3 IPyTroro
BBIYECTh 2 W HAIUCaTh MOJYYEHHbIC YKCJIa BMECTO B3STHIX (YHMCIa HE 00S3aHBI
OCTaBaThCsl MOJIOKUTEIIbHBIMU). JlOKaXuTe, 4TO 32 HECKOJIBKO TaKUX OTEepaluii
MOYHO CJENaTh BCE YMCJIa PAaBHBIMH.

2. HarypanbsHble uncia a, b, ¢ u d rakoBsl, uTo 2 > ¢ > d > b u ab = cd. Kireruarsrii
NPSIMOYTOJIbHUK COCTaBWIIM U3 HECKOJIBKUX MPSAMOYToJbHUKOB axb (a crpouek u b
CTOJIOIIOB) ¥ HECKOJIBKUX MPSIMOYToiibHUKOB Cxd (C ctpouek u d cronbios). OnuH
U3 TMPSMOYTOJLHUKOB axb morepsiics, a BMecTo Hero Haméncs eme OJWH
npsMOyroibHUK ~— Cxd.  Jlokakure, dYTO Temepb W3 BCEX  HMMECIOIIMXCS
NpSMOYTOJIbHUKOB, HE TIIOBOpayMBas HMX, COCTaBUTh TOT JKE€ KJIETYATHIN
IPSIMOYTOJIBHHK YK€ HE yIacTCA.

x*-1 y*-1_
3

3. HaTypaJ'IBHBIC qucaa X, y 1 n YAOBJIICTBOPAIOT PABCHCTBY n.

Jokaxure, uto N genurcs Ha 20.

4, Jlana nmocka 3x100. CkonbkuMH criocoO0amMu xpoMmasi jJajbs (KoTopas XOIUT
TOJBKO Ha COCEJHIOI0 MO BEPTUKAIW WM TOPU3OHTAIM KJIETKY), CTapTOBaB B
JIEBOM HIDKHEM YTJIy JTIOCKH, MOXXET OOOWTH BCE KJIETKH 3TOU JOCKH POBHO IO
OJTHOMY pa3y M BEpHYThCS Ha UCXOJIHYIO KIETKY?

5. Jlano HarypanbHoe yucino N > 100. Ha nocke Hanucanbl HaTypajibHbIC YKUCIa a1,
a, ..., an, KAXKI0€ U3 KOTOPBIX HE mpeBocxoauT N. M3BecTHO, 4TO mpH BCeX
pazmuusbIX | 1 K oT 1 10 N umcnmo iaj+kax memurcs Ha i+K. [lokaxkwurte, 4To BCE
HAIMCAHHBIC HA JIOCKE YKCJIa COBIAIAOT.

6. B cBs3HOM rpade creneHb Kaxaol BepumnHbl paBHa 2016, U ero BeplIMHBI
MOXHO MOKpacuTh B 2017 1BETOB NpaBUIILHBIM 00pa30M TaK, YTO CPEU COCENEH
Ka)KJIOM BEPILHMHBI ECTh BCE LIBETA, KpOMeE €€ 1BeTa. CKOJIBKO BEPIINH MOKET ObITh
B TakoM Trpade?

7. Jig pasmuYHBIX HATYpPaJbHBIX 4YHCE @ W D JTOKaXuTe HEPaBEHCTBO
a’-1 b*-1
_|_

b a

>a+b.

8. B tpeyronsuuke ABC, rne LA = gé B <90°, na 6uccexrpuce AE BeiOpana Takas

touka F, uto AF = AC u 2ZABF = ZBAC. Haiigute yron BCF.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
MJUIAAIHASA I'PYIIIIA, IIEPBAS JIUTA

1. Ha nocke nHanucano 10 HaTypanbHbIX yucen, oonbiux 10. 3a oaHy onepaiuio
MOYHO B3$ITh JIBa HAITUCAHHBIX YHUCIIA, OJJHO U3 HUX YMHOXUTh Ha 2, a U3 IPyTroro
BBIYECTh 2 W HAIUCaTh MOJYYEHHbIC YKCJIa BMECTO B3STHIX (YHMCIa HE 00S3aHBI
OCTaBaThCsl MOJIOKUTEIIbHBIMU). JlOKaXuTe, 4TO 32 HECKOJIBKO TaKUX OTEepaluii
MOYHO CJENaTh BCE YMCJIa PAaBHBIMH.

2. Kneruarelii NpsSMOYTOJbHHK COCTABHIIM W3 HECKOJBKUX TIPSIMOYTOJIHLHUKOB
60x21 (60 crpouek u 21 cronbel) ¥ HECKOJIbKHX MPIMOYToabHUKOB 36x35 (36
cTpouek 1 35 cton01oB). OAuH U3 NTPAMOYTOIbHUKOB 60x21 moTepsics, a BMECTO
HEro HaIENCs elie OJUH NPsIMOYTroibHUK 36x35. JlokaxxuTe, 4To TeNeph U3 BCEX
UMEIOIINUXCS MMPSMOYTOIFHUKOB, HE TIOBOPAYMBAs KX, COCTABUTH TOT XKE KJICTUATHIN
MPSAMOYTOJIBHUK YK€ HE YIACTCH.

x*-1 y*-1_
3

3. HaTypaJ'IBHBIC qucaa X, y 1 n YAOBJIICTBOPAIOT PABCHCTBY n.

Jlokaxxute, uto N genutcs Ha 20.

4. Jlana mocka 3x100. CkoiapkuMH crioco0amMu xpoMmas jJajbs (KoTopas XOIuUT
TOJBKO Ha COCEJHIOI0 MO BEPTUKAIW WM TOPU3OHTAIU KJIETKY), CTApTOBaB B
JIEBOM HWKHEM YTIIy JOCKH, MOXKET OOOWUTH BCE KJIETKH dTOW JOCKH POBHO IO
OJTHOMY Pa3y M BEpHYThCS HA UCXOJIHYIO KJIETKY?

5. Jlano HarypanbHoe yucino N > 100. Ha nocke HanucaHbl HaTypajibHbIC YUCIa a1,
az, ..., an, KAXI0C M3 KOTOPBIX HE IMPEBOCXOAUT N. M3BecTHO, YTO IpH BCeX
paszmuuHbIX | 1 K oT 1 10 N yucnio iaitkax meaurcs Ha i+K. JlokakuTe, 4TO cpeam
HAIMCAHHBIX HA JOCKE YKCEI HE MEHEE ITOIOBUHEI OJUHAKOBEI.

6. Ha Mapce npoxxupator mapcuane 100 paznuyabix BUAOB. Kakapiii MapcuaHuH
3HaKOM POBHO C OJIHMM MAapCHUAaHUHOM JIF0O00ro apyroro Buaa. CKOJBKO MapcHUaH
MOXET MPOKKBaTh HA Mapce?

7. JIns pa3NIUYHBIX HATypaJIbHBIX YHCET @ W D JOKaKUTE HEPaBCHCTBO
a’-1 b*-1
_|_

b a

8. Cropoust AB u AC TtynoyromeHoro TtpeyroisHuka ABC paBubl. Ha
npoaoipkeHnr ctopoHsl AC 3a Touky C otmedena takas Touka M, uto AC = CM. K
orpe3ky AC B Touke C mpoBelieH NepHeHIuKyJIsp, nepecekarnuii mpsamyo AB B
touke P. Okazanocs, uto PM nepnenaukyisipuo BC. Jlokaxxurte, 4TO TpeyrolbHUK
APM — paBHOCTOpOHHHUI.

>a+b.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
MJUIAAIHASA I'PYIIIIA, BTOPASA JIUTA

1. Ha crosie CcTOST S5 TrUph pa3iauyHbIX BecOB. UeTBEpPKA T'UPh HA3bIBACTCS
coOanancuposantoll, eciu camasi TSKENas U3 dTUX YETHIPEX TUPh BECUT CTOJIBKO
e, CKOJIbKO TpH OCTajJbHbBIX B cymme. Kakoe HaumOoJibIliee KOJUYECTBO
cOalaHCUPOBAHHBIX YETBEPOK T'MPb MOXKET OBITh CPEJIU I3TUX 5 TUPH?

2. HekoTopswlil KI€T4aThId MPSMOYTOJBHUK PAa30UT Ha MPSMOYTOJIBHUKH 2X3,
npuuéM poBHO 100 H3TUX MPSIMOYTOJBHUKOB OKA3INCh  PACIOIOKEHBI
BEePTUKAIBHO. JloKa)KHTE, YTO HEBO3MOXKHO Pa30UTh MCXOMAHBIM MPSIMOYTOJIBHHUK

Ha TPSIMOYTOJBHUKH 2x3 Tak, 4ToObl poBHO 2017 mpsSMOYroJbHHMKOB ObLIN
PacCIIOI0KEHBI BEPTUKAJIBHO.

x*-1 y*-1_
3

3. HaTypaJ'IBHBIC qucaa X, y 1 n YAOBJIICTBOPAIOT PABCHCTBY n.

Jokaxwure, uto N genurcs Ha 10.

4. Jlana nmocka 3x100. CkonbkuMM criocoO0amMu xpomasi jJajibs (KOoTopas XOIUT
TOJBKO Ha COCEJHIOI0 MO BEPTUKAIW WM TOPU3OHTAIM KJIETKY), CTApTOBaB B
JIEBOM HIDKHEM YTJIy JIOCKH, MOXXET OOOWTH BCE KJIETKH ATOW JOCKH POBHO TIO
OJTHOMY pa3y M BEpHYThCS Ha UCXOJIHYIO KJIETKY?

5. Ha nocke HammcaHbl HaTypaJbHbIE YUCHaa a1, a2, ..., d101, KAXKA0€ U3 KOTOPBIX
He peBocxomuT 101. M3BecTHO, uTO TipM BeeX pa3nmmdHbix | K ot 1 10 101 gucno
laj+kax memurcs Ha i+K. JlokakuTe, 4TO cpeay HAIMCAHHBIX Ha JOCKE YUCEN HE
MeHee 50 OIMHAKOBBI.

6. Ha Mapce npoxxuaroT Mmapcuane 100 paznuunbix BuaoB. Kaxaplii MapcuaHnuH
3HAKOM POBHO C OJHUM MAapCHUAaHUHOM JIF000ro apyroro Buga. CKOJIBKO MapcuaH
MOXET MPOKMBaATh HA Mapce?

a—1+b+12
a

2.

7. ]l HaTypasTbHBIX Yucel @ U D ToKaXuTe HEpaBEHCTBO

8. Croponsi AB u AC TtynoyromeHoro Ttpeyrodsauka ABC paBubl. Ha
npoaomkenun ctoponbl AC 3a Touky C ormedena takas Touka M, ato AC = CM. K
orpe3ky AC B Touke C mpoBelieH NepHeHIuKYJIAp, epecekaronmii mpsamyio AB B
touke P. Oka3zanoce, uto PM nepnenaukysipuo BC. Jlokaxkurte, 94TO TpEyroJbHUK
APM — paBHOCTOpOHHUI.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
MJUAJAIHAA T'PYIIIA, TPETHSA JIUTA

1. Ha nocke Hanucano 10 HaTypanbHbIX unces, 6oabpiux 10. 3a oHy omnepariuio
MOKHO B3SITh JIBa HAITMCAHHBIX YMCJIA, OJTHO U3 HUX YMHOXHUTh HA 3, a U3 APYroro
BBIYECTh | M HamucaTh MOJYYEHHBIE YHMCJIAa BMECTO B3STHIX (YucCiIa HE OOsI3aHbI
OCTaBaThCS MOJIOKUTEIBHBIMU). JlOKaXUTe, YTO 32 HECKOJIBKO TaKUX OIMepariuii
MOKHO CJI€JIaTh BCE YKCJIA PABHBIMH.

2. Ha nocke Hanucano 100-3Ha4HOE HaTypaIbHOE YHCII0, HE MMEIOIIee HYJICH B 3aIIHCH.
Bacst BbIYepKHYJI B HEM KKy TPEThio IU(Ppy (HaUMHas ¢ IEPBOIA) U TOJIYUYHUI YUCIIO,
paBHOE HaTypaJIbHOU cTeneHHu NATEPKU. [Jokaxkute, 4yTo ecnu Obl Bacst BeIUepKHYI B
HCXOJIHOM YHCIIE KAXIYI0 YeTBEPTYIO IU(Py, HAUMHAS C TIEPBOM, TO YK€ HE CMOT OBl
MOJIYYUTh HATYPAJIbHYIO CTENEHb MATEPKHU.

x*-1 y*-1_
3

n.

3. HatypanbHbie yucia X, Y U N yJOBJIETBOPSIOT PAaBEHCTBY

Jlokaxxute, uto N genutcs Ha 10.

4. B xoMIaHUW W3 IIECTH YEJIOBEK MMEIOTCS OJWH phIaph (BCerga TOBOPUT
npaBay), Ba AUIIIoMaTa (TOBOPST MPaBAYy WU JTYT IO CBOEMY YCMOTPEHUIO) U
Tpu Joxena (Bcerga aryt). Kaxnoro copocuin, kem oH siBisieTcs. [lepBblii ckazan
0 ceOe, YTO OH PhIIApPh, BTOPOU — UTO JUIIOMAT, TPETUH — YTO JIKEI, YeTBEPTHII
— YTO HE pbILAPb, IATBIA — YTO HE IUIJIOMAT, a LIECTOM — YTO HE JDKELL.
KoTopslit 3 HUX — pbiaps?

5. ITycth S(N) — 310 cymma 1udp umcia nN. Pemmre ypasaeHue n = 6-S(n).

6. Ha Mapce npoxxuBaroT Mmapcuane 100 paznuunbix BuaoB. Kaxaplii MapcuaHnuH
3HAKOM POBHO C OJJHUM MAapCHUAHUHOM JIF000ro apyroro Buaa. CKOJIBKO MapcuaH
MOXET MPOXKMUBaTh Ha Mapce?

/. Ha crome crostr 5 ruph pasiuuHbix BecoB. YeTBEpka Trupbh Ha3bIBACTCS
cOANAHCUPOBAnHOU, €CIU caMasl TsHKENas U3 3TUX YETBIPEX TMPb BECUT CTOJIBKO K€,
CKOJIBKO TPU OCTAJIbHBIX B cymme. Kakoe HanboJbIee KOJIMIeCTBO COATaHCHPOBAHHBIX
4eTBEPOK TUPb MOXKET OBITh CPEU ATUX 5 TUPH?

8. Cropoust AB u AC TtynoyromeHoro TtpeyroisHuka ABC paBubl. Ha
npoaoipkeHnr ctopoHsl AC 3a Touky C otmedena takas Touka M, uto AC = CM. K
orpe3ky AC B Touke C mpoBelieH NepHeHIuKyJIsp, nepecekarnuii mpsamyo AB B
touke P. Oka3zanocs, yto PM nepnenaukymnspuo BC. Jlokaxurte, 4To TpeyrolbHUK
APM — paBHOCTOPOHHHUI.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
I'PYIIIIA «CTAPT», BBICIIAS JIUTA

1. Ha xonrpecce coOpaioch HeCKOJIBbKO yu€HBIX. EcTh K O(HIIMaNBHBIX S3BIKOB 3TOTO
KOHIpecca. BelnonHseTcs cineayroniee cBOMCTBO: JI00bIE JBOE YUEHBIX MOTYT 0OIIATHCH,
UCIIOJIb3YS TOJIBKO O(PUIIHATBHBIE S3BIKH, BO3MOXKHO, C IOMOIIBIO OJTHOTO IEPEBOIYMKA U3
qrcia APYTrUX YYEeHBIX, NMPUCYTCTBYIOMMX Ha KoHrpecce. [Ipm kakom HammeHbmieMm K
MOXET TaK OKa3aTbCsl, YTO OTHE3] JIOOOTO YUEHOI0 HapyIIaeT 3TO CBOMCTBO?

2. Harypanbhbie yncia @, b, ¢ u d Takossl, uto ab = cd, a # ¢. KineTuatsiit mpsIMOyTroabHHK
COCTaBHJIU U3 HECKOJBKHX MIPSAMOYTOJLHUKOB axb (a crpouek u b cTOIOIOB) M HECKOIBKHX
npsiMOyTobHUKOB Cxd (C crpouek m d cToa01mOB). OAMH U3 MPAMOYTOJbLHUKOB axb
HOTEPsUICSI, @ BMECTO HEro HaIéjcs enie OAWH NPSIMOYToNbHHK Cxd. Jlokaxkwrte, 4YTO
TENeph U3 BCEX MMEIOLIUXCS MPSAMOYTOJbHUKOB, HE MIOBOPAYMBasl UX, COCTABUTH TOT )K€
KJICTYATHIN MPAMOYTOJLHUK YK€ HE yIacTCs.

3. Ha crome crosT 6 Trupb pa3iuyHbIX BecoB. UYeTBEpKa THUPh Ha3bIBACTCS
cOanancupoeanHoll, €ciii caMas TKENas U3 ATUX YETBIPEX TUPb BECUT CTOJBKO XK€,
CKOJIBKO TPH OCTAJIbHBIX B cyMMe. Kakoe Haunbosblinee KOIM4ecTBO cOanaHCUPOBAHHBIX
YeTBEPOK TUPb MOKET OBITh CpeIH 3TUX 6 TUPDH?

4. Ha nocke Hanucano 100-3HauyHO€ HaTypaJIbHOE YUCII0. Bacs BBIYEPKHYI B HEM KOKIYIO
TpeThi0 LUPPY (HAUMHAsL C MEpPBOI) M MOJYYUIT YHUCIIO, PABHOE HATYpajbHON CTENEHU
natépku. Jlokaxkure, yTo eciau Obl Bacs BBIYEPKHYJT B HCXOJIHOM YHCIE KaXIYIO
YeTBEPTYI0 LU(PY, HaUMHAS C MEPBOM, TO YK€ HE CMOI Obl MOJYYUTh HATYPAIbHYIO
CTENEHb IIATEPKHU.

5. Jlana gocka 3x100. Ckonpkumu ciocodamu xpomast Jaibsi (KOTOpasi XOQUT TOJIBKO Ha
COCEJIHIOIO 110 BEPTUKAIM WJIM TOPU3OHTAIM KIIETKY), CTAPTOBAB B JIEBOM HIKHEM YTy
JIOCKH, MOXKET 0OOWTH BCE KJIETKH 3TOW JIOCKU POBHO IO OJHOMY pa3y W BEpPHYThCS Ha
VCXOJHYIO KIIETKY?

6. Komnanus npyseii ceirpasia 100 nmaptuii B HapAbl (B KaXJI0W MapTUH Y4aCTBYIOT JBOE,
HUYbMX He ObiBaer). Pacmosarass Bcero OJHUM KOMIUIEKTOM [UJIi WIPbl, OHU
MPUACPKUBAIIMCH TAKOTO MOPSIIKA: BBIUTPABIINI OUepPEIHYIO MAPTHUIO MPOIyCcKal He O6oJiee
10, a npourpasiuit — 6osiee 10 cienyromux naptuil. Kakoe HaumMeHblee YUCIO UTPOKOB
MOTJIO OBITh B KOMITAHUH?

7. Ha nocke nanucano 10 HatypanbHbIX uncen, 6onbiux 10. 3a oHy onepanuo MOXKHO
B3STh JIBA HAIIMCAHHBIX YMCJIA, OJHO U3 HUX YMHOXUTb Ha 2, a U3 APYroro BbIUECTh 2 U
HAIMMCaTh TMOJYyYEHHBIE YHCJIa BMECTO B3SITHIX (WHCIIa HE O00sS3aHBbl OCTaBaThCS
MOJIOKUTENbHBIMU). JIOKaXKUTE, 4TO 32 HECKOJIBKO TaKHUX OMEpaluii MOXKHO ClIeJlaTh BCE
4uCiia PaBHBIMHU.

8. ano HarypansHoe yucio N > 100. Ha nocke HamucaHbl HaTypasibHBIC YUCa a1, a2, ...,
azn, KOKJI0€ U3 KOTOPBIX HE PEBOCXOUT 2N. M3BECTHO, YTO MpH BCEX Pa3IUYHbBIX | 1 K oT
1 10 2n gucno laitkak qenures Ha i+K. JJokaxkure, 4To cpeu HAMMCAHHBIX HA JJOCKE YUCEI
MOHO BBIOpaTh N paBHBIX.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
I'PYIIIIA «CTAPT», IIEPBASA JIUT'A

1. Ha konrpecce coopaiiock 13 yuénbix. EcTb 6 opuunanbHbIX S36IKOB TOT0 KOHIpecca,
IpUYEM KaXIbl YUEHBIN 3HaeT He Oosiee NBYX U3 HHUX. VI3BECTHO, YTO BBINOIHSIETCS
CJIETyIOIlee CBOMCTBO: JIOObIE JABOE YUYEHBIX MOTYT OOIIATHCS, UCIONB3YS TOJIBKO
ouIMaIbHbIC S3bIKH, BO3MOXKHO, C TIOMOIIbIO OJHOTO MEPEBOIUYMKA U3 YKCIA IPYTUX
YUYEHBIX, TPUCYTCTBYIOIIMX HA KOHrpecce. Jlokaxure, 4TO HAWIETCS YYEHBIM, OThE3
KOTOPOI'0 HE HAPYIIMT 3TO CBOMCTBO.

2. HexoTopsiii KJI€TYATHIM MPSMOYTOJIBHUK Pa30UT HA MPSIMOYTOJIbHUKU 2x3, TpUUéM
poBHO 100 3TUX MPSIMOYTOJIbHUKOB OKA3JIUCh PACIION0KEHBI BEPTUKAIBHO. JlIOKaxKUTeE,
YTO HEBO3MOKHO Pa30UTh MCXOAHBINA MPSIMOYTOJIbHUK Ha MPSMOYTOJbHUKH 2X3 Tak,
4yT0OBI poBHO 2017 NMpAMOYTOJbHUKOB OBLIN PACIIOIO0KEHBI BEPTUKAIBHO.

3. Ha crone crostr 5 rupp pa3nuuHblx BecoB. YeTBEpka TruUpb HaA3BIBAETCS
coanancuposanHoll, €Cii camasi TSHKENask U3 3TUX UYETBIPEX T'MpPb BECUT CTOJIBKO XK€,
CKOJIBKO TPU OCTaJIbHBIX B cymMme. Kakoe HanbosbIIee KoIMuecTBO cOaTaHCUPOBAaHHBIX
4eTBEPOK FUPb MOXKET OBITh CPEAU ITUX S5 TUPH?

4. Ha nocke Hanucano 100-3HauHOE HaTypalibHOE 4ucCiO. Bacsd BBIYEpPKHYT B HEM
KOKIyI0 TpeThio 1udpy (HauuHas ¢ TIEPBOIl) U MOJYYHII YUCIIO, PaBHOE HATypaJbHOU
creneHn nsATEépku. Jlokaxkurte, 4yTo eciau Obl Bacsi BBIUEPKHYJ B HCXOJHOM YHCIIE
KOKIYI0 4eTBEPTYIO Iudpy, HauMHASA C TEPBOM, TO yXKE HE CMOT OBl MOJYyYHUTh
HATYpPaJIbHYIO CTEIEHD IIATEPKHU.

5. Jlana gocka 3x100. CkoapkuMu criocodamMu xpomasi J1aabs (KOTOpast XOAUT TOJIBKO
Ha COCEJIHIOIO MO0 BEPTUKAIW WM TOPU3OHTAIU KIIETKY), CTAPTOBAB B JIEBOM HUKHEM
YTy JOCKU, MOXET 000MTH BCE KJIETKH 3TOM JOCKH POBHO MO OJAHOMY pa3y U BEpHYThCS
Ha UCXOAHYIO KJIETKY?

6. Komnanus npyseii coirpana 100 napTtuii B Hapibl (B KaXKI0M NapTUH y4aCTBYIOT JIBOE,
HUYBUX He ObIBacT). Pacmosaras BcCero OJHMM KOMIUIGKTOM JUIsl WTPBI, OHH
IPUACPKUBAIACH TAKOTO NMOPSAKA: BBINTPABIINN OYEPEAHYIO MAPTHIO ITPOIYyCKAJI HE
oosiee 10, a mpourpasuii — 6osiee 10 cnenyronux naptuil. Kakoe HauMeHsbIiee 4nciio
UTPOKOB MOTJIO OBITh B KOMITAHUU?

7. Ha nocke nanucano 10 HatypanbHbIX yucen, oonbinux 10. 3a ogHy oneparyio MOXKHO
B3SITh JIBa HAITMCAHHBIX YMCIIA, OHO M3 HUX YMHOXHUTh Ha 2, a U3 APYroro BHIUECTh 2 U
HamucaTh TMOJIydeHHBIE 4YKCJIa BMECTO B3ATHIX (4UHMCiIa HE 00s3aHbl OCTaBaThCS
MOJIOKUTENIbHBIMU ). JIOKa)KUTE, UTO 3a HECKOJIBKO TaKUX ONepaliii MOKHO ClIeNIaTh BCE
YHCJia paBHBIMU.

8. Ha mocke HammcaHbl HaTypaJbHbIC YHuC]a di, a2, ..., A101, KAKI0C U3 KOTOPHIX HE
npeBocxoaut 101. M3BecTHO, uTO mpH BeeX pa3iauuHbiX | 1 K ot 1 1o 101 gucino iaitkax
nenutcs Ha 1+K. JlokaxwuTe, 9TO BCe HAITUCAHHBIC HA JOCKE YKCIIa PABHBI.
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
I'PYIIIIA «CTAPT», BTOPAS JIUT'A

1. Ha xonrpecce coOpanock 15 yu€nbix. EcTh 6 oduIlMaIbHBIX S3BIKOB ITOTO
KOHI'pecca, MpUYeM KaKIblid yUeHBIN 3HAeT He OoJiee ABYX U3 HuX. M3BecTHO, 4TO
BBITIOJTHSAETCSl CJIEIYIOIIEE CBOMCTBO: JIFOOBIE JBOE YUYEHBIX MOTYT OOIIAThCH,
UCIOJB3Ysl TOJBKO O(UIMATbHBIE S3bIKM, BO3MOHO, C IOMOIIBIO OJIHOTO
NEpEeBOJYMKA W3 4YHCJIA JPYTMX YYEHBIX, NPUCYTCTBYIOIIMX HA KOHIpECCE.
JIOKaXHTE, 4TO HAMJETCS YUYECHBINA, OTHE3/l KOTOPOr0 HE HAPYUIUT 3TO CBOMCTBO.

2. 3a Kakoe HauMEHBIIIEE MOI0KUTEIHHOE BpEMs 4aCOoBasd U MHUHYTHas CTPCJIKU
4aCOB MOT'YT IIOMCHATBLCA MecTaMu? (TC MUHYTHas CTPCJIKA AOJIDKHA OKa3aTbCA
Ha UCXOJHOM MCCTC IIaCOBOI‘/JI, d 4aCoBasg — Ha UCXOAHOM MCCTC MI/IHYTHOP'I.)

3. Ha crone croar 5 rupb pa3nuuHbIX BecOB. UeTBEpKa THUpb HA3BIBACTCS
cbanancuposantol, €Clu camasi TSHKENAsk U3 3TUX YEThIPEX TMPb BECUT CTOJBKO
e, CKOJIbKO TpH OCTalbHBIX B cymMme. Kakoe HaumOosbIiee KOJUYECTBO
cOaTaHCUPOBAHHBIX YETBEPOK T'MPb MOXKET OBITh CPEJIU ITUX S5 TUPH?

4. Ha nocke nanucano 100-3HauHO€ HATypaiabHOE YuCIo. Bacs BhIUEpKHYJ B HEM
KKyl TpeTbio mudpy (HauuHas ¢ TEpPBOM) M TOJYUYUST YHUCIO, PaBHOE
HaTypajdbHOU cTeneHu MmATEépku. JlokaxkuTe, uyTo eciu Obl Bacs BeIUEpKHY B
HCXOJHOM YHCJIE KOXKIYI0 YETBEPTYIO IIU(DPY, HAUMHAS C IEPBOM, TO y>KE HE CMOT
OBI MOJYYUTh HATYPAbHYIO CTEIECHB MATEPKHU.

5. Jlana mocka 3x100. CkonbkuMH crioco0amMu xpomasi jJajbs (KoTopash XOIWT
TOJBKO Ha COCEJHIOI0 MO BEPTUKAIW WM TOPU3OHTAIM KIIETKY), CTapTOBaB B
JIEBOM HIDKHEM YTJIy JTIOCKH, MOXXET OOOWTH BCE KJIETKH TOU JTIOCKH POBHO IO
OJTHOMY pa3y M BEpHYThCS Ha UCXOJIHYIO KJIETKY?

6. Kommanus npyseit coirpasia 20 mapTtuif B HapIbl (B KaXI0W MapTUU y4aCTBYIOT
1BOE, HUUBMX He ObIBaeT). Pacmosiarasi BCero oJHUM KOMIUIEKTOM JIJIsi UTPbI, OHU
MIPUAEPKUBAIUCH TAKOTO MOPSIAKA: BBIMTPABIINN OUYEPEIHYIO MAPTUIO IPOIYCKa
HEe Oosiee Tpex, a MpourpaBiivii — Oonee TpEX cienyromux naptuil. Kakoe
HAaUMEHBIIIEE YUCIIO UTPOKOB MOTJIO OBITh B 3TOM KOMIIAHUH?

/. Ha nocke nanucano 10 HatypanpHbix yucen, 0oipimux 10. 3a ogHy omneparuo
MOYHO B3$ITh JIBa HAIUCAHHBIX YHCJIA, OJTHO U3 HUX YMHOXXUTh Ha 2, a U3 IPyroro
BBIYECTh 2 W HAIKCaTh MOJYYEHHBIC YKCJIa BMECTO B3STHIX (UHCa HE 00s3aHbI
OCTaBaThCSl MOJIOKUTEIbHBIMU). JlOKaXkuTe, 4TO 32 HECKOJIBKO TaKUX OMNEpaluii
MOXHO CJI€JIaTh BCE YUCJIA PABHBIMHU.

8. ITycth S(nN) — 310 cymma 1udp HaTypaiabHOro uucia N. Pemmre ypaBHEeHHE
n=6-S(n).
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MATEMATHYECKHUU BOM Ne2. 05.12.2017
I'PYIIIIA «CTAPT», TPETDBS JIMT'A

1. B xoMnaHuM U3 MIECTU YEJTOBEK MMEIOTCS OJIMH phIllapb (BCEriia rOBOPHUT
paBay), Ba AUIUIOMaTa (TOBOPST MPABAY WIIU JTYT IO CBOEMY YCMOTPEHHUIO) U
Tpu Joxena (Bcerga aryt). Kaxmaoro copocuin, kem oH siBysietcs. [lepBbiit ckazan
0 ce0e, 4TO OH PhIlaph, BTOPOM — YTO JUILIOMAT, TPETHUH — YTO JDKEI, YeTBEPTHIN
— 4YTO HE pbILAPb, MATBIM — YTO HE JUIUIOMAT, 4 IIECTOM — YTO HE JDKELL.
KoTtopslit 3 HUX — pbinaps?

2. 3a Kakoe HauMEHBIIIEE MOI0KUTEIHHOE BpEM: 4aCcoBasd U MUHYTHasl CTPCIIKU
4aCOB MOT'YT IIOMCHATBLCA MecTaMu? (TC MUHYTHas CTPCJIKA AOJIDKHA OKa3aTbCA
Ha UCXOJHOM MCCTC IIaCOBOI‘/JI, d 4aCoBasjg — Ha UCXOAHOM MCCTC MI/IHYTHOP'I.)

3. Ha crone croar 5 rupb pa3iuuHbix BecoB. UeTBEpka Trupb Ha3bIBACTCS
cbanancuposantou, €Clu camasi TSHKENAsk U3 3TUX YETHIPEX TMPb BECUT CTOJBKO
e, CKOJIbKO TpH OCTalbHBIX B cymMme. Kakoe HaumOosbIiee KOJUUYECTBO
cOaTaHCUPOBAHHBIX YETBEPOK T'MPb MOXKET OBITh CPEJIU ITUX S5 TUPH?

4. Ha nocke Hanucano 100-3HauHO€ HaTypaiabHOE YuCio. Bacs BhIUEpKHYI B HEM
KOKIyI0 TpeTbio mudpy (HauuHas ¢ TEpPBOM) M TOJYUYUST YHUCIO, PaBHOE
HaTypajdbHOU CcTeneHu MmATEépku. JlokaxkuTe, uyTo eciu Obl Bacs BeIUEpKHYJ B
HCXOJHOM YHCJIE KOXAYI0 YETBEPTYIO U (PpYy, HAUMHAS C IEPBOM, TO y>KE HE CMOT
OBI MOJYYUTh HATYPAITbHYIO CTEIIEHB MATEPKHU.

5. BoBa xouer BbIpe3aTh U3 JOCKU X5 OAHY KJIETKY, a BCE OCTaBIIMECS 00OUTH
XO0JIOM IIaXMAaTHOTO KOHsI, MOOBIBAB B KAXKI0W POBHO MO OJTHOMY pa3y. Bo3aMoxHO
71 3TO?

6. Kommanus npyseit coirpasia 20 mapTtuii B HapIbl (B KaXI0W MapTUU y4aCTBYIOT
JBOE, HWYbHUX He ObiBaeT). Pacronaras BCero OJJHUM KOMIUIEKTOM JJIi UTPbI, OHU
MPUAECPKUBAIUCH TAKOTO MOPSAKA: BBIMTPABIIAN OYEPEIHYIO MTAPTUIO TIPOMYyCKal
HEe Oosiee Tpex, a MpourpaBiivii — Oojee TpEX cienyromux naptuil. Kakoe
HAaWMEHBIIIEE YUCIIO UTPOKOB MOTJIO OBITh B 3TOM KOMIIAHUU?

/. Ha nocke nanucano 10 HatypanbHbIX uncen, 6onbimux 10. 3a onHy onepaiuio
MO>KHO B34Th JIBa HAITMCAHHBIX YMCJIA, OJTHO U3 HUX YMHOXHTh Ha 2, a U3 Ipyroro
BBIYECTh 2 U HANMCATh MOJIYYEHHBIE YMCJIA BMECTO B3ATHIX (UMClIAa HE OOs3aHBI
OCTaBaThCA MOJIOKUTEIbHBIMU). JloKakuTe, 4TO 32 HECKOJIBKO TaKUX OIepalui
MO>KHO CJI€JIaTh BCE YMCIIA PAaBHBIMU.

8. ITycts S(N) — aT0 cymma 1udp HaTypaimbHOTO yucia N. Pemmre ypaBHEeHHE
n=6-S(n).



