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JeanmocTtnb
04.07.16

Kax sapnaamy deaumv 6ydem?
Ioposny, no-uecmmomy,
no-6pamcKku Ul no
cnpasediusocmu?

@shhdup

IIycts @ — uérnHoe umcio, He Kparnoe 4. Jlokaxkure, 4ro pasnocTs a’ — 4
neyuTcs Ha 32.

WszBectHo, uTO 5 + 8y — 1 Menurca ua 13.

a) okaxure, uro 5z + 60y — 1 genurcsa ma 13.
b) Haiigure ocrarok or jgenenust 18x — 31y na 13.
c) Haiinure ocratox or nesenus x — y Ha 13.

Bacs manmcas Ha J0CKe 1Ba YUCTIA, IEPEMHOXKUI UX U IMOJIY YU YeTBIPEX-
3uagHOe uucyo. [locite 3T0ro on 3aMeHnT OYKBBI HA IUCTIA, TPUIEM PASHBIM
9UCIAM COOTBETCTBYIOT pasHble OyKBbI. B mrore noxyuminocs AB - CD =
EEFF. Hokaxure, uro Bacs ormubest.

Ha odennb 60JIbINoit 1 JIHHHON J0cKe 3armcano yncio 112016 TTorom Bme-
CTO 3TOTO YUCJIA 3aIUCAIN CyMMy ero rudp. 3aTeM CHOBA BMECTO TIOJIY-
YEHHOT'O YMCJIA 3aIUCAIU CYMMY €ro Iudp. DTOT IPOLECC MPOIOIZKAETCS
JIO TeX TIOP, TIOKA He OCTAHeTCs OJHO3HaTHOe unco. Haiiaure 310 “mcio.

Ha nocke zanucanb! qBa uncia: equauna u asoiika. Kaxmayro munyty Ma-
& yMHOYXKAET J[Ba CAMBIX OOJIBIITUX UHCJIA, HAIIMCAHHBIX HA JIOCKE, TPHU-
GaBysteT K HUM 1 U 3alMCBIBAECT MOJTYUIEHHOE YMCJIO Ha JT0CKy. Jlokazkmre,
qTo Mara HAKOT/Ia He 3aIulleT 9uciIo, Jessieecsa Ha 4.

IIycts k > 2 — meuérnoe HaTypasabHoe uncio. JJokaxkure, 9T0 111s 1106010
n n n
HaTypasbHOro n wncio 1¥° + 28" + .+ (k — 1)¥" gemmres wa k.

Moxer ju 5" — 1 genmrbest wa 4" — 1 npu HaTypajsbHOM n?

B psan 3anucana mociieIoBaTeIbHOCTD YUCET 4y, TPUIEM OKa3aJIOCh, ITO
st JTI000TO YnCjia, HAYWHAsT C TPEThero, CrupaBeinBa MOpMysia a, =
Gy —2+20,_1. OKA3aIJI0Ch, YTO TIEPBHIE JIBA WIeHA — IPOCThIe Yncia. Kakoe
MaKCHUMaJbHOe KOJMYEeCTBO IOAPS WIYIIUX IPOCTBIX YUCETT MOXKET elre
BCTPETUTHCS IOCJIE€ HUX !

Bcerynurenbuast oauMmnonaga
04.07.16

Ha octpoBe Mayarackap ecrb Xoam u Ozepo. mopust ujger or Xoama K
Oszepy, a HaBcrpeuy eit ot O3epa 6exxut Ajekc. zBecrro, aro [mopust
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[IPOXOJIAT TOT HMYyTh 3a 5 4acoB, a Ajekc Bcero 3a dac. Uepes 50 MuuyT
rrocste Berpeun Ltopun u Astekec Mapru Takske mporesn ot O3epa Kk XoJimy,
npudeM 310 paccrosare Maprtu npoxoaui 1 gac 40 munyT. Yepes CKOJIBKO
MuHYT Ttocyie Bctpeun ¢ [mopueit Maprtu noitner 10 Xonma, ecom Iitopust
u Ajiekc HavYa M NBUXKEHUE OgHOBpeMeHHo! OTBeT 0boCHYyTE.

Hatypanbuble uuciaa or 1 g0 20 paccTaBuim mo Kpyry B HEKOTOPOM TIO-
pdKe, a 3aTeM HNOKPACUJIM B KPACHBIH IIBET T€ U3 HUX, KOTOPBIE SBJISAIOT-
Csl IeJIATEJIIMA CBOETO MPaBOro cocena. Kakoe HanbOJIbIIEe KOJTMIECTBO
KPACHBIX IHCEJI MOTJIO TIOJIYIUTHCS !

B srimyxitom nsruyronsauke ABCDE yriaet ABC w CDE pasubl, AB =
ED, BC = CD. Hokaxure, aro orpesku AD u BE paBHbL.

IIycts dy,d2, ds u dy — HaMMEHBININE PA3IUIHBIE JICJIUTETN HATYPATHLHOTO
ancaa n. Okazanocs, uro di + d3 + d% + dj = n. Yemy mMoriio GbITH paBHO
n (yKaKuTe BCe BADHAHTHI)?

Ecnau B gerekTop agbIIUBBIX MOHET OIYCTUTH 5 MOHET BecoM a, b, c,d, e
rpaMMoB, Tre a < b < ¢ < d < e, TO OH COPOCUT MOHETHI BeCOM b U ¢
rpaMMOB B IPAaBYIO Yallly, a OCTaJbHbIE B JeByl0. EcTh 50 MomeT momap-
HO DPA3JINYIHBIX 110 BECy, OHU MPOHYMEPOBAHBI M JIETKO PA3IHIAIOTCS IO
BHemHeMy Buay. Kak 1pu momomu 1eTeKTopa OpeeuTh CaMyIo JIETKYIo
MOHETY?

Ha ocrpose poinapeii (KOTOpbIe TOBOPST TOJILKO PABIY ) U JIKEIOB (KOTO-
pbl€ BCEr/Ia JIPYT) COCTOMAJICS IaxMaTHbli dbectuBab. 64 jgoburess max-
MaT BCTAJU 10 OJHOMY Ha KJIETKH OOJbINOH maxmarHoit mocku. ITocie
9TOro KaxKjplil ckazasi: “ Cpedu ardetl, cmoswuxr co muotl Ha 00HOT 20-
PUBOHMANY, OOADUWE AHCEU08, wem cpedy a100etl, COAWUT €O MHOT MG
odnoti eepmukaay’. JlokaxkuTe, 9T0 KOJUIECTBO phiapeil meanrcs Ha 8.

I'eomerpmyeckue HepaBeHCTBa
05.07.16
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Ilo amum npuwuram I'eparom
6vin CAA60 3HAKOM C
MECTMHOCTNDIO 8 IMOAOHUY UAU, 8
coomsemcmeuy ¢ boaee
nos3dnumu xapmamu, Ilonmapuu
u Ipupeuva. On ne umen Hu
ManeTWE20 NOHAMUA, 0 KAKO20
U3 YKAZAHHLLT HA cmoabe
HACEAEHHBLT MYHKMOS baudice U 6
KAKY10 CmMopony ok doadtcen
deunymuvea ¢ nepekpecmsa,
YmMobbL KAK MOHCHO cKopee
nonpow,amuvcs ¢ 6e3.4100H0U
nycmowwvto u dobpamuvcs Ao
KAKOU-AUOO UUBUAUSAUUL.

A. Cankosckuii, “Cezon rpos”

Bce mokHBI 3HATH.
IMycrs ABC — tpeyrosbauk. Torma fjist ero CTOPOH CIPaBeJInBO HEPABEHCTBO

AB+ BC > AC > |AB — BC|.

B tpeyrospunke HATpOTUB OOJIBINEH CTOPOHBI JIEZKUAT OOJIBINTANR YTOJ.

3ajgaya u3 Tecra.
Jokaxkure, 9TO JJINHA MEJUAHBI MEHBIIE II0JIyCyMMBbI IIPUJIETAOIINX CTOPOH.

1.

B pesynbrare n3aMepenus 9eTHIPEX CTOPOH U OJTHON U3 JUAroHaJjeil HEKOTO-
POT0 9eTBIPEXYTOJbHUAKA MOy IUINCh uncia: 1, 2, 2.8, 5, 7.5. Hemy paBHa
JJIMHA U3MEPEHHON nuaronam?

a) JIokaxKuTe, 4TO CyMMa, JUArOHAJIEH BBIILYKJIOTO YeThIPEXYTOJbHIKA MEHb-
1Ie IIepuMeTpa.

6) JJokaxkuTe, 9T0 CyMMa JIMATOHAJICH BBIILYKJIOIO YeThIPEXYrOJbHAKA GOJIh-
1Ie IOJIyIIepUMeTPa.

BuyTpu TpeyrosbHuKa B34JIM JB€ IIPOM3BOJIbHBIE TOYKHU. JloKaykuTe, 9TO
paccTosTHUE MEXK Ty HUMU He IPEBOCXOIUT HANOOJIbINEH CTOPOHBI TPEYTOJIb-
HUKA.

BayTpu TpeyrosbHuKa B3SIM JB€ MIPOM3BOJIbHBIE TOUKHU. JlOKaXkuTe, 9TO
paccTodHue MeK/Iy HUMU He IIPEBOCXOJUT IOoJIyllepuMeTpa TpeyrojJbHUKa.

a) Touka M pacmosnoxkena BHyTpru Tpeyroabanka ABC. Jlokaxkute, 9TO
BM + CM < AB + AC.

6) Jokaxkure, 4T0 CyMMa PACCTOSHUI OT JIF00OH TOYKM BHYTPU TPEYTOJIb-
HUKA JIO TPEX €ro BEpIIUH MEHBIIe TePUMETPA.

Yerbipe J0Ma HAXOASTCSA B BEPIIMHAX BBIIIYKJIOI'O YeThIPEXyroJbHuKa. [ 1e
BBIKOIIATH KOJIOJIEIN, YTOOBI CyMMa pPacCTOSHUII OT Hero 10 JIOMOB ObLiIa
MUHUMAJILHON’?
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7.

10.

11.

12.

a) Kong un Bacs x)xuByT 110 oy cropony ot joporu. Bacs xouer upwuii-
T K Kose B rocrn, kynus 1o jopore koHdersl. [/1e HY>KHO IOCTPOUTH
Marasus, 94Tobbl Bacga mpomnes camoe MajieHbkoe paccrogaue? (Maraszun
MOKHO CTPOMTH TOJIBKO Ha JIOPOre).

6) Bacun oM ¥ [IKOJIa HAXOAATCS 10 PA3HBIE CTOPOHBI OT GOJILIION 0~
poru. Bacsi mpuMepHBIil MaJIb9UK U [MEPEXOIUT TOPOIY TOJIBKO IIO IIeIlie-
XOJHOMY Iiepexony (LepleHuKyJIsipHO jopore). B kakom mecre moporu
HY?KHO CJIeJIaTh IeIeX0/HbII 11epexo!

IloryocTpoB, Ha kKoTOpOoM KuBeT Kojs, mpesicTaBisieT u3 cebs OCTPBIit
yroJi. KoJist xouer moOBIBATH Y JIBYX OEpPEroB M BEPHYTHCSI JIOMOM TaKUM
00pa3oM, 4Tobbl jymHA MyTH Oblia HamMmeHbineil. Kak emy aTo cuenars?
(Komst xoauT 1mo mpsiMoit)

Ha ocunoanuu AC pashobenpentoro rpeyroiabanka ABC ormeTuan To4-
Ky D, a ma npogoskenunn cropoubl AC 3a Touky C' — touky E Takum

obpazom, uro AD = CE. Hokaxwure, uto BD + BE > BA + BC.

Touka D — cepemuna ocuoBanusst AC paBHOGEIPEHHOIO TPEYTOJLHUKA
ABC'. Touka E — ocHOBaHWe IEPIEHIUKY/ISPA, OMYIEHHOIO U3 TOYKH
D na cropony BC'. Orpesku AE u BD nepecekatorcss B Touke F. Ycra-
HOBUTE, KaKko#l u3 orpe3koB BF wim BFE nnunnee.

B Boinykisiom gersipexyrosbanke ABCD ZABC = ZCBD = 120°. [o-
kaxwure, uro AC + BD > AB+ BC + CD.

Paccrasbre Ha cropoHax paBHOCTOpOHHErO TpeyroJsibauka ABC Toukn X,
YuZ (X ua BC,Y na CAu Z na AB) takum 06pa3oM, 9T00bI IIEPUMETD
TpeyrosibHuKa XY Z ObLI HANMEHBIIINM.

CpaBHeHust
05.07.16

Iocmompume na ceoezo
MYAHCHURY, & MENEPL HA MenA. W
CHOBA MG CB0€20 MYNHCHUNY, U
CHOBA HG MEHA.

Peknama Old Spice

Omnpepnenenne. Ecim gBa 4ucia 1ai0T OQUHAKOBbIE OCTATKH IIPU JEICHHN Ha
9HCIIO 71, TO TOBOPST, YTO OHH CPABHHUMBI [0 MOJLYJIIO 1. 3allUCHIBAIOT 9TO TaK:
a=b um a =b(modm).

m

VYupaxkueuue 1. Yucna ¢ u b cpaBHUMBI 110 MOJIYJIIO 1 TOT/Ia U TOJHKO TOT/IA,
KOIJ1a 9ucyio a — b cpaBHuMO ¢ 0 10 MOJLYJTIO 7.

CasoiicTBa cpaBHeHMUIi:

a) ecsin aib, bic, T0 A= b) a=a+ km, rue k — nesnoe ducio;

m
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)
)

=

10.

ecsimt a=b, roa+c=b+¢; d)ecima=buc=d,0a+c=b+d;

m m m m

eciim a=b, To ac=be; f) ecim a=bu c=d, 10 ac=bd;
m m m m m

JokazaTh yrpaKHeHHe U BCEe CBONCTBA CpaBHEHUIA.

Hoxkazkute, 4T0:

k

a) ecm a =b, o a* =b*, Tie k — maTypasbHOE YHCIO;
m m

b) npuBecru npumep, Korja ac = bc, HO He BBIIOJHAETCH @ = b.
m m

¢) chopmynupyiiTe, KOrma MOKHO COKPAIATh HA OJHO M TO YK€ TIHCII0 0be
4acTU CPaBHEHUS, U JIOKAyKUTE 3TO CBOMCTBO.

Haitaure octaTok OT JejIeHUs:

a) 2015 -2016 - 2017 - 2018 - 2019 na 11.

b) 1001 - 1002 - 1003 4 2001 - 2002 - 2003 - 2004 wa 1000.
c) 2015 - 2014 - 2013 + 2017 - 2018 - 2019 na 2016.

HaﬁﬂI/ITe OCTaTOK OT JIeJICHUSI:
a) 92016 4 132016 yp 171,
b) 92015 4 132015 ya 11,

Jlokaxure, uro a) 22916 ?32016; b) 22016 %32016; C) HaijuTe ee XoTst
6BI OIHO TIPOCTOE THCIIO P, AJif KoToporo 22016 = 32016

[Iycrs A — mpoussesenne Bcex HeUETHBIX 4uces or 1 jio 2017, a B —
[pOM3BejieHne BceX YeTHBIX vuces or 2 jo 2018. Jlokaxkwure, yro A + B
nenutcs Ha 2019.

Ha nmoaymatsb
Hokazkure, aro gucio (5" — 1) — 6 gennres wHa 5™ — 6.

Pamnonamma nmeer 1001 KOHTAKT, PACIOJIO?KEHHBIX MO KPYTY W BKJIIO-
qaeMbIX B Imrrerncesb, nMeomnmuit 1001 orBepctme. MoxkHO jn Tak 3amHy-
MepOBaTh KOHTAKTBHI JIAMIIBI U OTBEPCTHUS INTEINCEeJIsl, YTOOBI IPH JII000M
BKJIIOYEHHUH JIAMIIBI XOTsI Obl OJIMH KOHTAKT IIOaJl HA CBOE MeCTO (T.e. B
OTBEPCTHE C TeM YKe HOMepOM )?

[Tepsokmaccauk Iletst 3maer Toabko mudpsl 1 u 2. /Jokaxkure, 9TO OH
MOKeT HaIlUCcaTh YUCI0, Jesiieecs: Ha 123456789.

Yucso 133...33 — npocroe. Hokaxkure, 970 k — HEYETHOE.
——
k

uaBapuaHT
06.07.16
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A evi, dpysva, Kax Hu cadumecs,
Bcé 6 mysvikanmo, ne 2odumecs.

N. A. Kpsuios, “Ksaprer”

3amavu Ha pas3boop.

1.

Ha mectu enkax cupmsT MecTh YUKeil, Ha KaXKJIOU eJiKe - M0 InKy. EJjkn
pacTyT B pax ¢ nHTepBasiamu B 10 merpoB. Ecim Kakoii-To 4mk mepe-
JIETAET C OIHOI €JIKU Ha JPYTyI0, TO KAKOI-TO APYIrofl YmK 00s3aTeIbHO
repeJjieTaeT Ha CTOJIBKO Ke MeTPOB, HO B 0OpaTHOM Hampasjenun. Moryr
JIX BCE UMKU COOPATHCA HA OJIHOM ejike?

Ha croste croar 16 crakamoB. I3 Hux 15 cTakaHOB CTOSAT MPABUILHO, a
OJIVH TIEPEBEPHYT JOHBIINKOM BBEPX. Pa3peraercs 0JHOBPEMEHHO IT€PEBO-
paduBaTh JIIOObIe YeThIpe cTakana. MoyKHO /i1, IIOBTOPSS 3TY OIEPAIINIO,
[TOCTABUTH BCE CTAKAHBI IIPABUJIBHO?

B npobupke naxomsrcs mapcuanckue amebbl Tpex tunos:A, B u C. e
aMeOBbI JIFOOBIX JIBYX Pa3HBIX TUIIOB MOLYT CJIMTHCS B OAHY ame0Oy TpeTbe-
ro tuna. [locjie HECKOJMBKUX TaKWX CJAUSHUI B MPOOMPKE OKA3aJacCh OHA
ameba. Kakop ee tur, eciau mcxomuo amed tunna A 6bu10 20 mTyk, THma
B — 21 mryka u tuna C' — 22 mrykn?

Ba,aatm AJIA CaAaMOCTOATJIBHOTO peIlleHud.

1.

Ha mromaixe Bo3je J1€BATOr0 KOpIryca IIUINKAMU BBIJIOXKEHBI TPH 4YUCIIa
1000, 1111 u 2016. Kaxyio MmunyTy AHs 3aMeHsieT

a) UMEOINecsl TPY YHUCIa a, b, ¢ Ha Incia “TH’, ‘IT‘LC, b%

2 2
6) TPOM3BOJIbHbIEC JBa YHUCTa a U b Ha -, %
at+b a—b
V27 V2

MoryT sin monyuanthea qncaa 2015, 2016, 20177

B) IIPOU3BOJIBHBIE J[BA YMCJIA ¢ U b HA

Ha cocue pacryr 8 6bananoB u 7 amesbcuHoB. Eciu copBaTh 1Ba 0IMHAKO-
BBIX (PPYKTa, TO HA COCHE TYT 2K€ BBHIPACTET OJUH OAHAH, & €CJIU COPBATDH
JIBa, Pa3HBIX — BBIPACTET ONMH amebcuH. CpbiBaTh (DPYKTHI 10 OIHOMY
HeJIb3sl. B KOHIle KOHIIOB Ha COCHe ocTajicst ofauH GpyKT. Kakoii?

Kaerku mockn 10 X 10 mokpalneHnsl B 6esbiil 1BeT. 3a OQUH XOJ, pa3pela-
eTcs TIePEeKPacUTh BCEe KJIETKU KBaJipaTa 6 X 6 B IMPOTUBONOJIOXKHBIN ITBET.
Moo /i 38 KOHEYHOE YHUCJIO XOJ0B HOJYUHUTL MAaXMATHYIO PACKPACKY
JoCKn?

Kpyr pazmgenen na 6 cexropos. Pazperraercs mo0aBiasTh IO OJHOMY Ka-
MeIKY B JIFOObIe JIBa COCETHUX CeKTopa. MOXKHO U JOOUTHCsI, 9TOOBI BO
BCEX CEKTOpax OBLIO IIOPOBHY KaMEIITKOB, €CJIU B HAYaJIe B JByX CEKTOPaX,
PACIIOJIOXKEHHBIX Yepe3 OJIUH, JIEXKHUT 110 KAMEIIKY
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Ha crose nexxut xy4da u3z 2017 xamueit. X0z COCTOUT B TOM, YTO U3 KAKOI-
Jubo Kydu, cojieprKaleit 6oJjiee OJHONO KaMHSI, BBHIKHJIHIBAIOT KaMEHDb, &
3aTeM OJIHY M3 Kyd4 JeJdaT Ha JiBe. MOXKHO JIn Yepe3 HECKOJbKO XOJI0B
OCTABUTBH HA CTOJIE TOJBKO KyYKHU, COCTOSIINE U3 TPeX KaMHEN?

B xBasipaTe n X n BepXHUI TpaBbIit yToJ TMOKAPIIEH B OBl I1IBET, a BCE
OCTaJIbHbIE KJIETKH B 4é€pHBIi. Paspernaercsa B cTOJIOIE MM CTPOKE Iie-
PEKPacUTh BCe KJIETKU B ITPOTUBOIIOJOXKHBIN 11BeT. MOXKHO Ji JIOOUTHCsT
TOrO, YTO BeCh KBaJIpaT Oyer OeJibiii?

B nenTpe kaxkmoit KJIeTKHU MaxMaTHON mocku cTtouT 1o durnke. Oumkn
[IePECTABUJIM TaK, UTO MOMAPHBIE PACCTOSHUAST MEXKJLy HUMH HE YMEHBIIIH-
Jinch. JIokaxkuTe, 9TO B JIEACTBUTELHOCTHU IIONAPHbIE PACCTOSIHUS HE U3-
MEHWJINCH.

Kammu nexkar B Tpéx Kydkax: B OHON — 51 KameHb, B Apyroil — 49 kamueit,
a B TpeTbeit — 5 Kamueit. Paspemnraercsa 06beInHATD JTI00bIE KYIKU B OTHY,
a TaK»Ke Pas3Jie/isiTh Ky4Ky U3 YETHOI'O KOJIMIECTBa KaMHeEl Ha, J1Be paBHBIE.
MozkHo Jir osiyuuTh 105 Ky4ek 110 OJHOMY KaMHIO B KaXKIOi !

Ha nocke 6puin 3anmcanst uncia 2, 5 u 8. Pazpemanoch ciaokuTh 1Ba 3a-
MMICAHHBIX YHCJIA, BEIYECTh U3 ITOH CyMMBI TPETHE, & PEIYIIHTAT 3AINCATDH
HA JIOCKY BMECTO TOI'0 YUCJIa, KOTOPOe BhIuyuTasiock. Ilocsie MHOrOKpaTHOro
BBITIOJIHEHUSI TAKOM OllepaIy Ha JIOCKE OKA3aJINCh TPU YKCJIa, HANMEHb-
mee u3 KOoTopbix paBHo 2016. Haiiiure ocTajbHble YHCIA.

JIBymonpbHbIe Tpadbl
06.07.16

Zlano dee doau mposuderue
Ha ewb60p mydpocmu ar0dckot:
Unru nadeorcdy u soanenue,
Unv 6esnadesrcnocmd u nokot.

E. A. Boparsmckuii, “/Ise nom”

I'pad — deydoavhwiti, eciin ero BepmmHBI MOXKHO PACKPAaCUTh B JIBa I[BETA TaK,
9710 He OyIeT pébep ¢ KOHIAMHU OJUHAKOBOTO IIBETA.

1.

IIycts I' — aBymonbubI Tpad ¢ 9€pHbIME U OebiMu BepmuHaMu. Jloka-
JKATE, 9TO

a) Bee nukint B rpadge I' umeror 9érayio qymmy.

6) Ecsin B T' ecTh 3aMKHYTBI UKJI, IIPOXOJISIINIL Yepe3 KazKIyI0 BEPIIUHY
POBHO TI0 OJTHOMY pa3y, TO BEPIIUH KayKJOT0 I[BETA — IIOPOBHY.

B) Eciu B T' ecrb 11y Th, IpOXodIuil yepes KazK 1yio BEPIIUHY POBHO 1O O/~
HOMY Pa3y, TO YUCJIO H€JIBIX BEPIINH OTJINYAETCs OT YUCJIa YEPHBIX BEPIIUH
He boJtee, yeM Ha 1.
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2.

s urpbl B KJIACCUKU Ha 3€MJIe HaPUCOBAaH sl KJIETOK, B KOTOPbIE BIIU-
CaHBbI 110 TTOPAJIKY ducia ot 1 1o 10, Kak Ha pUCyHKe:

11415[8]9
2136|710

2Kenst npbIrHyJia CHapy»K¥ B KJIETKY 1, 3aTeM IOIPBIraJa 10 OCTAIbHBIM
KJIeTKaM (KaxKJplii IPbIKOK — Ha COCEJHIOK 110 CTOPOHE KJIETKY) U BbI-
npbIrHy/Ia HapyKy u3 Kierku 10. VzBecTHO, uT0 Ha Kierke 1 2Kens ObLia
OIMH pa3, Ha KJIeTKe 2 — JBa pasa, ..., Ha KJaeTke 9 — 1eBaTh pa3. CKoIb-
KO pa3 nobwiBasta 2Kenst wa xiaerke 107

3aMoK B popMe TpeyroibHUKA cOo cTopoHoit 50 MeTpos pazout na 100 Tpe-
YTOJIBHBIX 3aJI0B CO CTOPOHAMU 5 M. B KaxK 101 CTeHKe MeXK Ty 3a/laMU €CThb
aBepb. Kakoe HanboJibIiee Yuc/Io 3aJI0B CMOXKET ODONTH TYPHUCT, He 3aX071s
HU B KaKOU 3aJT JIBAXKIbI7

a) Jokaxure, 4To ciepyromuit rpad — aByaosbHblii: Bepumnet rpada —
paccraHoBKa Hapbl (PUINEK Ha MIaxXMaTHOI jocKe. J/IBe pacCTaHOBKM CBsi-
3aHbl pebpoM, ecyin 1mo3unuu() MOy Iat0TCs APYT U3 APyra XOAOM (DHUIIKH
Ha OJIHY KJIETKY 10 BEPTUKAJIU WU TOPU30HTAJIN.

6) Ha maxmarTHOil JOCKe CTOAT JBe OJUHAKOBBLIX (DUINKHU. 3a OIUH XOJ
MOXKHO CJIBHHYTBH OJHY U3 (PUITEK HA COCEIHEe IOJIE IO BEPTUKAJU HJIN
ropusoHTasd. Tak XO[u/n, IIOKa He IIPOILIU Yepe3 BCe BO3MOXKHBIE I103H-
nuu. Jlokaxkure, YTO KaKas-TO IMO3UIMsS BCTPETUIACH HE MEHEe JIBYX pas.

a) 10 Kpy2KKOBIEB 00pa30BaJIU JIEXKYPHYIO KOMAHLY JJisi PEIIeHUs JIOMAIII-
HUX 3a7ad. B KomamHIe Bcerma He MeHee 3 desioBeK. KaxKnmplii Bedep B
KOMaHJLy JIO0ABJISIETCS OJINH YeJOBEK JIMOO U3 HEE MCKIIIOUAETCs OJIMH de-
JioBeK. MoxHO Jin Oy/eT mepedpaTh BCe JIOMYyCTUMbBbIE COCTABBI KOMAHIbI
POBHO II0 OJTHOMY pa3y?

6) BO3MOXKHO Jii 3TO IPH JAPYTOM IEPBOHAYATHHOM KOJUIECTBE KPYKKOB-
nes?

Ha kaeruaroit mocke 11 x 11 orMmedeno 22 KJIeTKHA Tak, YTO Ha KarKIOi
BEPTUKAIN U Ha KaXKJI0H TOpM30HTAIN OTMEYEHO POBHO 2 KieTku. JIBa
PACIIOJIOXKEHNST OTMEYEHHBIX KJIETOK SKBUBAJIEHTHBI, €CJIU, MeHsisl JIIoboe
9UCJI0 Pa3 BEPTUKAIU MeXKJy Co0Oil M TOPU3OHTAIU MEXKy CODOMU, MBI
73 OHOTO PACIOJIOKEHUsT MOYKEM MOy INTh Apyroe. CKOJIBKO CyIIeCTBYeT
HESKBUBAJIEHTHBIX PACIIOJIOXKEHUI OTMEUYEHHBIX KJIETOK?

IL1omann
07.07.16
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4 nuxoeda ne wumaro, A NPOCMO
CMOMPIO HA KAPTUHKU.

Ouan Yopxost

Onpenenenune. Kaxoit purype M Ha IJIOCKOCTH CTABUTCS B COOTBETCTBUE

YUCJIO S]\/[7 Ha3bIBaeMO€ n./wmadb?o, TaKoO€, 9TO BBIIIOJTHEHBI CJICIYIOINe

CBOICTBA:

1. Sy >0

2. Ilromaan paBHBIX (GUTYD PABHBI,

3. Eciu durypa M cocrour uz dhuryp A u B, He UMEIOMUX BHYTPEHHUX

1.

Touek, 10 Sy = S4 + Sp;

(Peaveor Esxauda) Jan npsmoyroasauk ABCD.

a) Ha BC Bzara touka K. Jokaxure, uro Sapcp = 2SakD-

6) Ha BC B3arel Touku K u L. Hokaxure, 410 Saxp = SALD-

B) BysyT sin BepHBI 911 pesyibraThl, ecan ToYKd K 1 L B3sTh HA IPMOIt

BC?

JokazknuTe, 9TO 3aKpalieHHble TapalJIeJIOrPAMMBI PABHBI IO TIIOIAIH.

Jokaxkure, 910 3aKpalieHa II0JOBUHA [LJIOMAIN apaJuieaorpaMma (Tod-
Ka — IIPOU3BOJIbHAS BHYTPEHHsIS TOUYKA [1aPAJIIJIOrPAMMA).

(JTemma o auroseyme) Eciu non B KoMHATE IIOIMAIBIO S HAJO IOKPHITH
JINHOJIEYMOM OOIIell IJI0IMaIbio TakxKe S Tak, YTOObl HE OBLIO yYacTKOB,
MOKPBITHIX 6OJIee YeM B JIBa CJIOS, TO ILIOIIA b II0JIa, TOKPBITAs JIBAYKIBI,
paBHAa ILIOIIAM I10J1a, HEIIOKPLITON Hu pa3y. Jlokaxure.

JlokaxkuTe, 9TO CyMMa ILIOIIaJell He3aKpallleHHbIX (DUI'YP PaBHA CyMMe
wrommaeil puryp, 3aKpaIreHHbIX TEMHBIM.

Jokaxkure, 9TO a) MeJIUAHA TPEYTOJbHUAKA JIEJIUT €r0 HA JBa TPEYrOJIbHU-
Ka PaBHOU ILJIOIIAIN;

6) mycrb YeBraHa (TO €CTh OTPE30K, COEAMHSIIONINIT BEPIIUHY TPEYrOJIbHU-
K& C TOYKOH Ha MPOTHBOJIEXKAIEIl CTOPOHE) JEJIUT CTOPOHY B OTHOIIEHAN
m : n. Torma mIoma m OTHOCATCS KakK M : N.

Beipasute X uepes S (X = Sape).

B naruyronpauke ABCDE cropoust BC' u C'D mapaJuieibHBI COOTBECT-
Benno juaronansm AD u BE. Jlokaxwure, uro Tpeyroiabauku ABC u
CDFE paBHOBEJUKH.

Yepes touky D, sexaryio uHa cropone BC' tpeyrompauka ABC, mpose-
JEHbl IPsSMble AapasljleJIbHbIE ABYM JIPYTUM CTOPOHAM H II€PECEKAIOIIHe
cropoabl AB u AC coorBercrBerHo B Toukax F u F. Jlokaxkure, 9410
tpeyrosibHuku CDE u BDF paBHOBEIUKH.
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10.

11.

12.

Buyrpu napasmtenorpamva ABC' D B3siin ipou3Bosibayto Touky M. Tlps-
Mast BM nepecekaer AD B Touke F. JIokaxKuTe 4TO IJIOMIAINA TPEYTOJIb-
vukoB AM D u CME paBHBI.

(Teopema IMugaeopa) dokaxkure, 9T0 CyMMa ILIOMAJAEH KBAJIPATOB IO-
CTPOEHHBIX Ha KaTeTaX, paBHA IJIOMAIN KBaJIpaTa IMOCTPOEHHOI'O Ha T'H-
[IOTEHY3€, UCIOJIb3Ys Pesibchl EBKIIIa.

B mapamnenorpamme ABC D npoBeneHbl YeThbipe OTpe3Ka — BepIimuHa A
coeHEHA ¢ cepeauHoil ctoponbl BC, Bepmmaa — B ¢ cepeauHOil CTO-
poust CD, Bepumabsl C u D — ¢ cepequnamu cropon AD u AB (coot-
BeTCTBeHHO). JJoKaxKkuTe, 94TO 4eTBIPEXYIOJIbHUK, 00PA3yeMblil STUMHU He-
THIPbMsI OTPE3KAMU — IIaPAJIIEJIOrPAMM, U 9TO €ro ILIOMAAb B IIATH pa3
MeHbIIIE IO JAHHOIO IapaJljiesiorpaMMa.
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Puc. 2: 1a) .
Puc. 1: 1a) Puc. 3: 1c)
Puc. 4: 2) Puc. 5: 3) Puc. 6: 5a)

Puc. 7: 5b)

PI/[C. 8; 7a) PI/IC. 9: 7b)
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Puc. 12: 10)

Puc. 13: 12)

Kiaaccuaeckas KOM6I/IHaTOpI/IKa
07.07.16

Omo snamv nado! Omo xaaccuxal!

TOB&pI/Im KalluTaH

s pabomol mo epynnam Ha 8mopoti nape, ueab — 00Ka3amb KOMOUHATODHO,
BHYMPU 2DYNNYL PASHBLE BAPUAHMbL, WKOALHUKAM 6b10a6AA0CH 0MOEALHO (M.

ped.)

1. kCF =nCk!

2. C0-204Cr 2t 4O 2n =3"

3. ocm+orer it + -y OmOnT =2mOm
4. CP+CF L+ +Ch=Ck]

5. C}+6C%2+6C3=n?

Cyt+Cy=Cryy

0k 1vk—1 k—1,1 k0 _ k
COCk +cleh=1t 4 ...y ck-lct + CECY = ¢k,
O'CSL+1'C%+2'CZ+"'+”'CZLL:n'2n_1
Ch o+ O+ Chy + + Ol =l
1+ 14C} + 3602 +24C3 = (n+ 1)* —n?

AR
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cpey, = crort

CO+C24+Clt =CL4+C34+CO 4 =CO +C)_ 4+ 0O}
(CR)?+(CR)? +---+(C)* = C5,

Chg +Cp+Copy 4+ + O = Oy

Cl 4+ 14C2 4 36C32 + 24C2 = n*

CKOMBKIME CITOCOOAME MOTYT BBITTACTb TPU PA3INIHBIE UT'DAJIBHBIE KOCTH !
a. Bo cKOJIbKUX Cily4asix XOTs Obl Ha OJHOM KocTH OyieT 6 0YKOB?

b. PoBro na ommoit 6ymer 6 oukon?

c. PoBHO Ha ojHOI 6, a POBHO Ha OJHOI JApyToil 3 ouka?

Nwmeerca n abonentos Tenedonnoit cetn. CKOJBKIMEU CIIOCOOAME MOYKHO
OJTHOBPEMEHHO COEJIMHUTH 3 mapbl aDOHEHTOB?

CKOJIBKUME CIIOCO0AMU MOYKHO BBICTPOUTH B IiepeHry 5 ¢dyrbosucTos, 5
GeryHOB u 5 OOKCEPOB TaK, 9TOOBI HUKAKWE JBa OOKCEpA HE CTOS/IN Psi-
J1oM (OTJIMYUTDH ABYX CIIOPTCMEHOB, 3aHUMAIONIUXCS OJHUM BHJIOM CIIOPTA,
HEBO3MOXKHO).

B BBIMyK/IOM n-yTroJIbHUKE HUKAKHE TPU JIMATOHAJM HE TEPECeKaloTCsd B
omHoi Touke. Halimure KOJIMIeCTBO TOUYEK MepecedeHns uaroHaei.

IIycts p > 2 — npocroe 1ucsio. CKOIBKO CYMIECTBYET CIIOCOOOB PACKPACUTH
BEPIUIMHBI IPABUIBHOTO P-yroJbHUKA B ¢ 1BeTOB? (PACKpPACKu, KOTOPbIE
MOKHO COBMECTHUTH [IOBOPOTOM, CUUTAIOTCH OJUHAKOBBIMU. )

IIycts p > 2 — npocroe [nciao. CKONBKUME CHOCOOAMH MOXKHO IIPOBE-
CTH 4Yepe3 BEPIIHHBI IPABUJILHOIO P-yTOJbHUKA 3aMKHYTYIO OPHEHTHPO-
BAHHYIO P-3BEHHYIO JOMaHyto? (JIOMaHbIe, KOTOPbIE MOXKHO COBMECTUTH
[IOBOPOTOM, CUUTAIOTCS OJUHAKOBBIMU. )

I'MT
09.07.16

B obwem cayuae,
2C0MEMPUYECKOE MECTO MOUEK
popmyaupyemcs
NAPAMEMPUIECKUM NPEOUKATNOM,
AP2YMEHMOM KOMOPO20 ABAACTNCA
mowka danro2o AUHETH020
NPOCMPAHCMEa.

Bukunenus
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O6o3navenne. [eomempuyeckum mecmom mouex (I'MT) nasviBaercsa dbury-
pa, CoCTOosAIIAs U3 BCe TOUYEK ILIOCKOCTH, KOTOPBIE YJOBJIETBOPSIOT KAKOMY-JIT00

OIIpeICJIECHHOMY YCJIOBHUIO.

1.

10.

a) Haiimure I'MT, paBHOYnameHHbIX OT Touek A u B;

b) Haiiaure IMT, paBHOYZAJIEHHBIX OT JABYX 3aJAHHBIX PIMbIX;
¢) Haitnure I'MT, paBHOYIAIEHHBIX OT CTOPOH 3aJIAHHOTO YIJIA;
d) Hau orpesok AB. Haiiaure I'MT rakux, uro AM < BM.

Han gersipexyronpank ABCD. Oka3aaoch, 9TO CYyMIECTBYIOT JIBE TAKHE
rouku O, uro AO = DO u BO = CO. Hoxkaxwure, uro AD nu BC napaj-

JICJIbHBI.

Han orpesok AB. Haiimure I'MT M takux, uro AM — HauMeHbIIas
cropona Tpeyrojbuuka ABM (orBer naiite B Bue 3aIlITPUXOBAHHON 00-
JIACTH).

Haner Touku A u B. Haiijmure I'MT M rakux, aro yroan ZBAM <
/AMB < LABM.

Ha upsimoii BeiOpan orpe3ok AB. 13 Touku D Ha 3T0ii IpsiMOii, HO BHE OT-
pe3ka, BoccraHosjieH neprenukyysip C' D rakoii, aro AB = C'D. CKoJibKO
cymectByer Touek M Takux, uro Tpeyroabuuku ABM w CDM pasubi?

Jluaronanau 9eTbIPEXyTrOJIbHUKA PaBHBI. VI3BECTHO, UTO CepeUHHBIN Tep-
MEeHIUKYJIAP K OJHOH ero CTOpOHE IlepeceKaeT IIPOTUBOIIOIOXKHYIO CTOPOHY.
JlokaxkuTe, 9TO 3TO BEPHO U JJIs IIPOTUBOIIOIOKHON CTOPOHBI.

JlaH 1ecTHyro/IbHUK, HUKAKHe CTOPOHBI KOTOPOro He mnapaJsuieababl. Cro-
DPOHBI TIOKPAIIEHbI B Y€PHBIA 1 Oesblit 1iBeT 110 ovuepenu. CKOIBKO CyIie-
CTBYET TOYEK, KOTOPbIE PABHOYJIAJEHBI OT BCEX YEPHBIX CTOPOH?

IIycts O — nentp npasuibaoro Tpeyronasauka ABC. Hainure ITMT M,
YJIOBJIETBOPSIIONIUX CJIEAYIONIEMY YCIOBHIO: JII0Oas MpsiMasi, MPOBeIeHHAST
gepe3 Touky M, nepecekaer Jinbo orpe3ok AB, 6o orpesok C'O.

Ha croponax AB u BC rtpeyrossuuka ABC 6epyrcsa Touku D u E (1o
OJHOI Ha Ka}K,ZLOfI). Haiimure reomeTpuyeckoe MeCTO CEpeIrH OTPE3KOB

DE.

Haiinre reomerpuyaeckoe Mecto Touek M, exkamux sayTpu pomba ABC D
u obJrajaronmx TeM cBoiicroM, uyro LAMD + ZBMC = 180°.

Nuaykmms
09.07.16
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3.

MMKAYY,

http://xked.com/1516/

U3 xBajgpaTa 2™ X 2" BbIpe3an oJiHy KJIeTKy. JlokaxKkuTe, ITO MOy YCHHYIO
GuUrypy MoKHO paspe3aTh Ha YTOJKHU U3 TPEX KJIETOK.

Ha ckospko uacreil 1egT IIJIOCKOCTh N IPSMBIX, CPEIU KOTOPBIX HET Ia-
paJiieIbHBIX U HUKAKUEe TPU HE IEePEeCeKatoTCsl B OJHONW TOUYKe?

n(n—i—l).

Hokazxkure, 9t0 1 +2+3+ ... +n = 5

3a,z[aq1/1 AJIAd CaAaMOCTOATEJIbHOTO pellleHud.

n(n+1)(2n+1)
5 .
Hokaxure, aro 1-1!+2-2l4+ ...+ n-nl=(n+ 1) - 1.

Hokazxure, uro 12 + 22+ ... +n? =

1— L

I S U 1
Hokaxwure, 910 15 + 55 + ...+ g = T

Y 60p0/1aTOro MHOrOYTOJbHUKA BO BHEIITHIOIO CTOPOHY PACTET IETHHA. Kro
repeceKkaeT HECKOJIHKO IPSIMBIX, Ha KaXK/I0i U3 KOTOPBIX C OJTHON U3 CTOPOH
TOXKE pacTer IeThuHa. B pe3ysbrare MHOIOYTrOJbHUK OKA3aJICA Pa3OuThIM
Ha HEKOTOpoe dYucjo vacteit. JlokazkuTe, 9T0 XOTsI OBl OJHA W3 UacTeit
oKaxKeTCsl 60poJATOll CHAPYKK (HUKAKKME TPH MPsIMble HE IPOXOJAT Yepe3
OJIHY TOYKY ).

[TLockocThb mosesena Ha 00JIaCTH HECKOJIBKUME TpsMbiMu. JIoKaxkuTe, 910
3TU 00JIACTH MOYKHO PACKPACHUTDH B JIBA IBETA TaK, ITOOBI JIIOObIE JIBE CO-
cesiHre 06JIaCTH OBLIN PACKPAIIEHBI B PA3JINYHbIE IIBETA.

JokaxkuTe, 4YTO ecyn Kyerdaras JI0CKa N X n IOKpalreHa B 4 IBeTa Tak,
9TO JII00OM KBAIpaT 2 X 2 COMEPIKUT BCE UEThIPE IIBETA, TO: €CJIU N — IETHO,
TO B yIVIaX KBaJIpaTa CTOSAT PA3HBIEC IIBETA; €CJIU N — HEYETHO, TO B YIVIAX
KBaJIpaTa CTOAT OJMHAKOBBIE IIBETA.

IIycts © — Takoe, 4To x + % — tneqoe. Jlokaxkure, uro x™ + min — 11eJ10€
JIJIsT JTIFOOOTO HATYPAJIbHOTO 1.

JokazaTb, 9T0 JijTsl JI0OOT0 HATYPAILHOTO 7 CYIIECTBYET N-3HATHOE TUCJTIO,
cocraBiennoe u3 nudp 1 u 2, Koropoe mesurcs Ha 27,

B BbIIIyKJI0M MHOTOYTOJIbHUKE HEKOTOPBIE CTOPOHBI U JTUATOHAJIN OKPaIlle-
HBI B KPACHBII IIBET TaK, YTO HUKAKHE JIB€ KPACHBIE JINArOHAJIA He IIepece-
KAITCS BHYTPU MHOIOYT'OJIbHUKA, 8 JIFOObIE J[Be BEPIIMHBI MHOTOYTOJIbHUKA
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10.

CO€JIMHEHBI JIOMAHOI M3 KPACHBIX OTPE3KOB. JloKaxKuTe 4TO CymMMa JJIMH
BCeX KPACHBIX OTPE3KOB OOJIbIIIE HOJIyIIEPUMETPA MHOI'OYTOJIbHUKA.

Ectrs nBa xBajsipata co croponoit 25 - 2". B omnom Bacuamit BanoBuu
oTMedaeT OfHy KaeTky. [leTbKa no/KeH pa3pe3aTh CBOI KBaIpaT HA YACTU
TaK, JITO:

(a) cpeiu HUX €CThb KBaJIPATUK CO CTOPOHOIT 1;

(b) kakyio 6b1 kierky Bacuimii ViBanosud He ormerui 6b1, Ilerbka cmo-
JKeT 3aKPBITh cBOMMHU (DUTYPKaAMU BCe KJIETKU KBaJpaTa JanaeBa KpoMe
OTMEYCHHOA.

Hoxkazkure, aro Ilerbke mocrarouno pa3dbuTh KBaJapaT Ha 6 + n meTaseil.

epeBbs
10.07.16

Hypos, sepru cmeny!

Hosonpuble kaueHTH! BKoOHTaKTE TOCTIE
BBeJIEHUsI MUKPOOJIOTA.

Onpenenenue. Bynem naBaTh HECKOJIBKO OMpPEIEICHI 1epeBa;

1. Ces3ublii rpad 6e3 IUKJIOB.

2. I'pad, Mexk 1y JIFOOBIME JBYMsI BEPIIUHAME KOTOPOI'O CYIIECTBYET €IMHCTBEH-
HBIl IIyThb.

3. Cst3ublit rpad, KOTOPBIH IPHU YAAJIEHAHN JII0OO0ro pedbpa mepecTaeT ObITh CBA3-

HbBIM.

4. Csazublii rpad, KOIUIECTBO pebep KOTOPOro Ha 1 MeHbINe KOJTMIecTBa Bep-

I1H.

Onpenesnenne. Jlucrom (Bucgdell BepIIMHOl) Ha3bIBAETCA BEPIIUHA JEPeBa,
KOTOpas MMeeT CTemneHb 1.

Teopernyeckue 3aga4u
JlokaxkuTe, 9TO IEPBOE U BTOPOE OIPEJIEICHIS J[€PEBA SKBUBAJIEHTHBI.
JokazkuTe, ITO TIEPBOE U TPEThE OIPEJICJICHNS JIePeBa SKBUBATEHTHBI.

a) Jlokazkure, 9TO B KasKJIOM JiepeBe (110 IepBOMY OIIpe/IeIeHno) u3 6oJiee
YeM OJIHOM BEPIIUHBI €CTh JIUCT.

6) Jokaxkure, 9T0O B KaxKJIOM JiepeBe (0 IIEPBOMY OIIPEJIEJICHUIO) u3 boJiee
YeM OJIHO BEpIIUHBI €CTh XOTA OBl /1B JINCTA.

JlokaxkuTe, 9TO IEPBOE U YETBEPTOE OIIPEIENIeHNs JePeBa SKBUBAIEHTHI.

JIlemMa o0 cyliecTBOBaHUU OCTOBHOIO JiepeBa (ckesiera). Jokaxkure,
9TO U3 KaXKJIOI'0 CBA3HOTO I'pada MOXKHO yIaJIUTh HEKOTOPOE YUCJIO pebep
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TaK, ITOOBI MOJTYYIMIOCH JIEPEBO.
IIpakTuyeckue 3amavu

CymectByer sz rpad, y KOTOPOTO €CTh JIBA OCTOBHBIX JepeBa 06e3 00X
pebep?

CyiecTByer Jin JepeBo Ha 9 BepIIuHAX, B KOTOPOM 2 BEPIIUHBI UMEIOT
crenenn H?

Heson 6pakonbepa mpescraBiser coboit mpsaMoyroabayio cetky 100 x 100
KJ1eToK. ITocse Kazk/10it MOMMKM MHCIIEKTOP PHIO0OXPaHbI 00pe3aeT B HEBO-
Jle OJIHY BepeBOUKY (yKasaHHYI0 ODAKOHBEPOM), TaK, IYTOObI HEBOJ| HE Pac-
majicst Ha yacTu. CKOJIBKO 3aJIepKaHnuil MOXKET BBIIEPXKATH OPAKOHBED 10
pa3pyIIeHusi CBOEro MHCTPYyMeHTa?

Nmeercs cBasubrit rpad. Jlokaxknre, 9T0 B HEM MOXKHO BbIOpaTh OIHY U3
BEPIIIMH TaK, YTOOBI IIOCJE ee YIaJeHUsl BMECTe CO BCEMU BEJYIUMH U3
Hee pebpaMy OCTaHETCsl CBSA3HBIN rpad.

B nocky BouTo 2016 rBozzeii. JlBoe urpaior B Urpy, Jejas XOIbI IO OYe-
peau. 3a X0/, MOXKHO COEJIMHUTD JIBa, eIle He COETUHEHHBIX MEXKIy COoDOi
rBO3/is1 HUTKOM. KTO BRIMTpaeT mpu MpaBUILHON UI'PE, €C/TH IOy IUBITHiT
3aMKHYTYIO TIEIb

a) POUrPBIBAET;
6) BBIUTDPBIBAET?

B crpane 100 ropomos, HEKOTOpBIE U3 KOTOPBIX COCIMHEHBI ABHAJINHUSMU.
UsBecTHO, 9TO OT J1I0GOrO rOpOJa MOMXKHO JIOJIETETh JIO JI0OOr0 JIPYroro
(BO3MOXKHO, ¢ Iepecagkamu). JJoKazKuTe, IT0 MOXKHO MOOBIBATE B KasKJIOM
ropojie, coepuius He Gosiee a) 198 nepéseros; 6) 196 nepeséros.

Crena

a) B zepese mer Bepmun crenenu 2. Jokaxkure, 9TO KOJIUIECTBO JIUCTOB
60JIbIITE TIOJIOBUHBI ODOIIEr0 KOJIMYIECTBA BEPIIUH.

6) ITycrs d — HaubGouiblasi CreleHb BepIIUHLI jepeBa. Jlokaxkure, 4To B
9TOM JIepeBe eCTh XOTs Obl d JINCTOB.

B rpade na 31 Bepmiuue Bce pebpa MOKpAIleHbl B OIWH U3 TPEX I[BETOB
TaK, 9TO IIPHU YIAJIEHUU BCEX pedep 00010 mBeTa rpad 0CTAeTCs CBI3HBIM.
Kakoe MUHIMAJIBHOE KOJIMYECTBO pebep MOXKET ObITh B 3TOM Irpade?

B crpane JletHsisi ecTb n ropojioB, KOTOPBIE COEJIMHEHBI JOPOTaMH TaK,
9TO M3 KaykJOro Topojia MOXKHO J0OpPAThCA J0 KaxkJIoro. Y KayKIo# J1o-
PO eCTh NPOYHOCTH (y BCEX pas3Hasi), TO eCTh MaKCUMAJbHbIH BeC aB-
TOMOOMJIsT, KOTOPBI MOXKET IO Hel mpoexaTh. KaKaplil KuTeb CTPaHbI
3HAET [POYHOCTb KaKJOi JOpPOru, HO HEe BEC COOCTBEHHOIO aBTOMOOWIIS,
IIOTOMY IIAHUPYET CBOE€ IIyTelllecTBHE U3 OJHOI'O I'Opojia B JIPyroil Tak,
9TO0OBI MUHUMAJIbHAS ITPOYHOCTH JOPOTH, IO KOTOPOW OH IIPOeJeT, ObLIa
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N e oA W N

MakcuMaJibHa. [IpaBUTeIbCTBO 3aMETMIIO, YTO B TAKOM CJIydae HEKOTOPBI-
MU JJOpOraMM HUKOI'/ZIa HE BOCIIOJIB3YyeTCA HU OJUH 2KUTEJIb, & IIOTOMY 6])1.)'[0
PEIIeHO CHECTU BCE HEUCIOJIb3yeMBbIE JIOPOTH U MTOCAIUTh Ha UX MECTE Ky-
Kypy3y. CKOJIBKO JIOpOr OCTaJIoch B cTpane JlerHsis?

MaJjasa Teopema Pepma
10.07.16

Yem 0OMAUNGEMCA YHEeHUK MAMEMATMUYECKO20
KAQCCA OM YHEHUKA 2€02DAPUIECKO20,
IKOHOMUNECKO20, NOAUTNOA0LUNECKO20 KAACCG T
Tem, wmo on boavuie pasmviLiiem Hao
sadavamu? Jla, u amum mooice. Ho ne moavko.
Fwé on anaem manyro meopemy Pepma...

B. Cennepos, A. CnuBak, “MaJsiass Teopema
Depma” (kypuan “Ksant”, 2000, Nel)

IIycts @ — HEKOTOpOE YHCII0, KOTOPOE HE JEJIUTCS HA IIPOCTOE JHCJIO P.

a) okaxunre, uro B nocsaeposarenbiocta 0-a, 1-a, 2-a,...,(p—1) - a
BCE YUCJIA JAIOT PA3HbIE OCTATKE 110 MOJLYJIIO P.

b) Hokaxure, yro (1-a)-(2-a)-...-((p—1)-a)=(p— 1)L

p

—_

c) (Manas teopema @epma) Jlokaxure, uto aP~ 1 =
P

Haiimure octatok ot meenus 231600 ma 41.
it pi

03000

Hoxaxute, aro 30 — 1 nesmmres ma 1001.

7

Hokaxxure, aTo n' — n gennrcst Ha 42.

Hokazkure, aro subo n'® — 1, mu6o n'® + 1 nexurcs na 37.
Hoxazxure, uro wmeio 403! + 17160 gpngerca cocrapubM.

IIycts p — mpocToe [gucio.
a) Jokaxure, 9T0 7151 JHOOBIX 1ucest a u b BepHo, 9t0 (a + b)P =aP + bP.
P

b) BeiBesure u3 910l 3amaum Masyio Teopemy Pepma.

Maremarnyeckue xyauranbl ['puma u Aujapeii karaiorcs Ha Jjudre 17-
sraxkaoro goma. OHu cajsiTes B T HA 9TaXKe C HOMEPOM 7, U €IyT Ha
9TaXkK, HOMEP KOTOPOT'O PaBeH OCTATKY OT fesenus uHa 17. ITocse sroro onn
YMHOXKAIOT Ha I HOMED 3Taxka, Ha KOTOPOM OKAa3aJINCh, U €JyT Ha 3TaXK C
HOMEPOM, PABHBIM OCTATKY OT JIeJIeHUs Ha, 17 MOy IeHHOTO TPONU3BeICHUSI.
Ha kakoMm sTazke MOXKeT 3aKOHUYMTBHCSI [IATHAIIATAS TI0E3/1Ka !
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Amnspero u 'puirre Hai0e10 BCIOMUHATD, ¢ KAKOTO 9TayKa OHU HAYAJN IIy-
TeIecTBUe, W Telepb OHU IPOCTO BO3BOJSAT B KBAJpAT HOMED dTarka, Ha
KOTOPOM HaXOJIATCsI, ¥ €JIyT Ha 9TaK C HOMEPOM, PABHBIM OCTATKY OT JIeJIe-
Hus pesysnbrara Ha 17. Kakoe MakcuMmaibHOE KOJTMYIECTBO [TOE3I0K YIaCTCs
WM COBEPIIUTH TAKUM CIIOCOO0oM?
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10.

11.

12.

13.
14.
15.

3amavu Ha MOyMaTh

Ormernm Ha Oymare pou3BOJIbHBIM 00pazoM p — 1 Touky. Kaxmoit Touke
COTIOCTABUM KAKOM-TO HEHYJIEBOW OCTATOK IpH jejeHun Ha p. [IpoBemém
U3 OCTATKa Kk CTPEIOUKY B OCTATOK Kka.

a) Y6equrech, UTo U3 KaxkKJA0H TOYKA BBIXOAUT OJHA CTPEJIOUKA, U B KarK-
JIy TOYKY BXOJIUT OJIHA CTPEJIOYKA.

6) Toiimure, 4TO TOrJA BCE TOUKHM Pa3OUBAIOTCS HA IUKJIXIECKUE MAapPII-
DY THL.

B) Jokaxkure, 94T0 y BCeX MUKJIMYECKUX MAPUIPTYTOB OJHA U Ta, ¥Ke JJINHA,
u oHa jeuT p — 1.

r) Beisenute orcroza Manyio teopemy Pepma.

IIycts p u ¢ pazauunbie npocteie qnciaa. Jlokaxnre, aro p? +¢P =p +q.
Pq

HokazknuTe, 9TO JJIsI JTI0OOT0 IMIPOCTOro p > 5 CIpaBeIINBO, UTO
a) umcsio 111...11 nenurca Ha p;
—_—

p—1
b) uucmo 111...11 He nemaures Ha .
—_—

P
2
Haiitu Bce Takme mpocrsie yucsia p, 9to duciao 5P — 1 meaurcs na p.
6 22" 4 2 —1
JokazkuTe, 9TO JIJIs JTIOOOr0 IMIPOCTOTO P IUCIIO JICJTUTCS HA, .

Mozxer st wncio 21260 4 31260 _ 1 Grite TouHOI AecaTOl CTEmeHbIo?

YeTBEPTHIN «IIPU3HAK PaBEHCTBa»
TPEeyroJbHUKOB
11.07.16

Zleao 6 mom, wmo noka mo. 60UWBCA
8HLCOMBL — OHA CUNDHEE MEDA.

O. Tumenkos, “Kor”

B Tpeyronsauke ABC' /BAC = 15°. MoKHO Jii OJJHO3HAYHO HANTH CTO-
pory AC, ecin

a) AB =3, BC = 4;

6) AB =4, BC =37

B rpeyromsaukax ABC u A'B'C' AB = A'B'u /BAC+/B'A'C' = 180°.
Jokaxkure, aTo pasenctBo cropon BC n B'C’ paBHOCHIBHO paBEeHCTBY

yrios ZBCAu LB'C'A’.

B Beimyksiom gersipexyrosnsanke ABCD: AD = BC; ZABD + Z/CDB =
180°. Hoxkazxkure, uro L/ BAD = /BCD.
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[Tycrs K — cepemuna croponst BC tpeyronbuuka ABC. Ha nyuax AB u
AC B3siTel Touku X 1 Y COOTBETCTBEHHO TakuM obpasoM, uto AX = AY
u Touka K jiexkut Ha orpeske XY . Jlokaxure, uro BX = CY.

B gernipexyronbunke ABC D BHeIHUI yroJy Ipu Bepiinne A paBeH yTiry
BCD, AD = CD. Jlokaxure, uro BD — 6uccexkrpuca yria ABC.

B Beimykjiom gersipéxyronbauke ABC D, B xoropom AB = CD, ua cro-
pouax AB u CD swibpanbt Touku K u M coorBercrBenno. OKaz3ajioch,
aro AM = KC, BM = KD. Jlokaxkure, 9T0 yroJ Mexay npsambimu AB
u KM pasen yriy mexay upsambivua KM u CD.

B mepasnobempentom tpeyrosbauke ABC 6uccekrpucst AA; u BB; te-
pecekarorcst B Touke I. Haitmure Z/C, eciu A1l = B11.

10.

11.

B Bemykiaom uersipéxyronpanke ABCD /A = ZC. Ha npomoskenun
BA 3a toukoit A Beibpasn Touky E takyio, uro BC = AFE. Oxka3ajioch,
aro /BDC = ZADE w ZABD = ZCAD. Hokaxwure, auto AC' 1. BD.

Ha cropone BC' pasaoctoponnero tpeyrosbinka ABC B3sgra Touka M,
a Ha npojoskennn cropoubl AC 3a touky C' — Touka N, npudem AM =
MN. dokaxure, uro BM = CN.

Buyrpu xBajgpara ABCD Bwibpana Touka P, a Ha ero croponax BC u
CD — touku K u L coorBercrBeHHO TakuM obpaszom, urto PK = PL.
Touka @ orpeska BK takosa, utro BP < PQ = DL, a yriiet BKP u
DPL pasubr. Jokaxunre, uro P(Q) nepuesaukyasgpao DP.

Ha cropornax BC n AB tpeyronbanka ABC suibpanst Touku A’ u C’ co-
oreercTBenHo. [Ipambie AA’ u CC’ nepecekatorcsa B Touke K. Okaszasoch,
uro AC' = CA'u ZABC = /A'KC. Ha orpeske KC' Boibpana Touka P
takas, uyto 2PK = A'K + KC'. Jokazxkure, auro ZAPC = 90°.

Tpeyroapuuk Ilackais
11.07.16
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g

Tpeyronpuuk fna Xyas, 1303

Banaua. Yepenamka Ilocst HAXOMUTCS B HUXKHEM JIeBOM yriy Tabsuupl (n +
1) x (m+1). 3a ogun xozx [Tocst MOXKET NEPEoI3TH Ha OJIHY KJIETKY BBEPX MJIH
Ha OHY KJIETKY BpaBo. CKOJIBKO CYIIECTBYET CIOCOOOB H0OPATHCsI IO BEPXHETO
MIPAaBOTO yIJIa TAOJIUITHI!

1.

a) ITponymepyem crpoku ot 1 10 (n+ 1), cronbup or 1 1o (m+1). Iycrs
Jyepenalnka HaduHaeT japuzkenue u3 kiaerku (1,1). JTokaxkure, yro Kou-
YeCTBO CIIOCO60B J106paThCs 10 KIETKHU (T, Y) PABHO KOJIMIECTBY CIIOCOHOB
no6parbest 710 KaeTKu (z — 1, y) IIII0C KOTMIeCTBO CIIocOB0B 106paThest 10
kierka (z,y — 1).

6) Pemure 3a1a1y npo yepenamky s n = m = 5.

a) MbI BblZpeccupoBaiiu depenamky. Temepb Mbl eif roBOpUM, KOTJIa [MoJI3-
TH BBEPX, & KOIJIa TOJ3TH BIPaBo. UTOOBI 3allOMHUTH Kak UMEHHO dYe-
peraImKa MoJ3ET, Mbl 3allChIBAEM 0YePETHOCTD HAIIX KOMaH . CKOJIBKO
BapHAHTOB 3aIUCEHl MOIJIO MOJIyIHTBHCS, €CJIU Yepelallka B UTOre OKa3a-
Jack B Kietke (n +1,2)7

6) Pemure 3anauy nupo uepenamky Ilocio.

TTocmoTrpuTe, Kyna depenarika MOXKET JOMOJI3TH 34 7 MIAroB U JTOKAYKUTE
TOKJIECTBO:

CO+CL 4+ O =2"

Iloka manpauk BoBa KoMaHyeT depenamkoil, Mmajapank JI€Hs Hadasa pac-
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KDBIBATH CKOOKH BBIPAZKEHUS:
(a+b)"=(a+b)(a+Db)---(a+D).

Ho nonyumnnoces tak, aro korga JI€us ymuoxkasn ciaraemoe Ha a, 7o Bosa
TOBOPHJI "U€peralike MMOJI3TH BBepX, a ecau JIEHs yMHOXKAJ cjaaraemMoe Ha
b, To BoBa roBopms yepemnarike IOJI3TH BIpPaBo. B KoHIe KOHIOB JIEHs
[puBeJ MOJ00HBIE ciiaraemMble. BoipasuTe oIy YuBIInecs KO3 UIMeHTHI.

3anuineM B KarKJIyI0 KJIETKY TabJIAIBI TUCJIO0, PABHOE KOJIMIECTBY CIOCODOB JT0-
6parbcst 110 910 Kierku. [ToBepHem Haly TabJimily Tak, 9To0bI BCE YUCTIA, OTBE-
JaroIre 33 OJMHAKOBOE KOJIMIECTBO XOJ0B, ObLIN Ha OJHOM ypoBHe. Pesyabrar
Ha3bIBACTCH

TpeyrosibHuKoM Ilackasisi.

Ha xpasx 3TOro TpeyrojbHHUKA CTOAT €IWHUIBI, a KaXKJ0e YHCJIO BHYTPU SB-
JISIETCS CYMMOM JBYX, CTOSIIUX HAJL HUM. k-€ THCJIO N-fI CTPOKU TPEYroJbHUKA
ITackanst paBHO C,’f (cTPOKM HyMEpYIOTCS CBEPXY BHU3, HAUUHAS C HYJIS, 8 9UCIIA
B CTPOKAX HyMEDYIOTCsI CJIEBA HALPABO, TAKXKE HAUMHAS C HYJI).

Kosddurmentsr paznoxkenns: u3 4 3amaun HaspiBaoTcss ouHoM HproToHA.

5.

0 1 2 n
Beruancnure Beipazkenune C, — C, +C; —--- £ C]
a) UCIOJIL3YH TPEYrobHuK Ilackasis;
6) ucrosnb3yst 6uaoM HploTona.

Y Towma Coitepa ectb 3ab0p u3 2n J0coK u 6esasg Kpacka. CKOILKUMU
crrocobaMu OH MOYKET IMOKPACUTh B 3TOM 3a00pe YeTHOEe YHCJIO JOCOK?

Yemy pasto Cf + CF | + -+ Ck?

a) ng xaxoil u3 nepsbix 4 crpodek TpeyrosbHuka [lackass cjioxure
KBa/IPATHI CTOSAIINAX B HEWl YUCEJ U HANIUTE Oy YEHHOE IHUCJIO B TPEYTOJIb-
nuke [Tackasiss. 3anummre MOy 9€HHOE TOXKJIECTBO.

6) JJokazkure 3TO TOXKJIECTBO.

Yucaa ®PuboHAYIN — IIOCIEI0BATEILHOCTD TUCET:

1, 1,2, 3,5, 8, 13, 21, 34, 55, 89,...,

yAoBIeTBOpsOMad yejouio Fo =1, 1) =1, F 10 = Frp1 + F,.

9.

MCHOJIBSyH TPEeyTOJIbHUK ITackasisa JOKazKHUTe TOXKIECTBO:

Fo=CotCpa+Crat-ee.



Kupogckast JIMIII 2016, 7 kJacc 27

Mexkycoboit
12.07.16

1. Yepes Bepruny A napasuiesorpamma A BC D nposesu npsiMyto £, iepece-
karorryio cropony BC'. JTokaxkute, 9T0 paccTosiHAE OT TOYKY D 110 IPSAMOii
{ paBHO cyMMe paccTosiHuil or Touek B u C' 10 3TOii yKe MPsIMOIA.

2. B 10 xopobkax je:kaT KaMHHU: B k-oif KopoOke jexkuT 2016 4+ k xammeit
(k= 1,2,...,10). [Igoe UrpatoT B TAKYIO UTPY: OJMH U3 UTPOKOB BHIOUDa-
er JIoOble 5 KOPODOK W BBHIHUMAET U3 HUX HEKOTOPOE HEHYJIEBOE KOJIMYe-
CTBO KaMHel (BO3MOXKHO, JIJIfl PA3HBIX KOPOOOK YHCJIO BBHIHYTHIX KaMHEH
Pa3JInIaeTcs, HO Jisl KaXK/I0H U3 9TUX [aTH KOpOOOK OHO Henysesoe). Tor,
KTO HE MOXKET CJEJIATh X0, IIPOUrPHIBAET. KTO M3 UIPOKOB BHIATPBHIBAET
[IpY TIPABUJILHOM Urpe?

3. Ha croponax AB u BC paBrnocropontero tpeyroyibanka A BC B3sSThI TOY-
ku D u F takue, uro AD = BE. Orpesku C'D u AFE nepecekaioTcs B TOY-
ke O. CepenunHblil nepreHauKy/ssp K orpesky C'O nepecekaer NpsiMyO
AO B touke K. okaxkure, yro BK u C'O mapaJjienbHbl.

4. Tlo oKpyzKHOCTH paccTaBjIeHbl B HEKOTOPOM Iopsijke gucaa or 1 go 100.
Hazosem mapy umcen xopoweti, ecam 3TH JiBa YHCJIa HE CTOAT PSIAOM, U
X0Tsi ObI HA OJIHON M3 JIBYX JIyT, HA KOTOPbIE OHU Pa30MBAIOT OKPYKHOCT,
BCE 4MCJIa MEHBIE KayKJIOTO U3 HUX. JeMy MOXKET PaBHATHCS 00Iee Ko-
JITYEeCTBO XOPOIUX map?!

5. Ha mocke namucano uncyio 2000. Pazperaercsa nepecTaBUTh B HEM ITPOU3-
BOJIbHBIM 00pa30M nepsbie Tpu 1udpsl (craButs 1udpy 0 Ha IEpBOe MECTO
Hesb3s) mwin npubaBuTh 361. Yepes 100 Takux onepanuii BHOBb HOJLy YU~
sim 2000. Ckosrbko pa3 mpubasiisiiin 361, eciim U3BECTHO, ITO ITO CIEJIATH
xoTsi ObI OfUH pa3?

6. Kirerku maxmarnoil qocku 8 X 8 packpaleHbl B O€JIbIii U YePHBI IBETa
TaKuM 006pa30M, 4TO B KaXKJIOM KBaJpare 2 X 2 [IOJOBUHA KJIETOK YepPHBIE
u nonoBuHa 6esbie. CKOJIBKO CYIECTBYET TAKUX PACKPACOK !

7. B pan semmucano 25 mudp. Pasperraercs crtaBuTh MEXIy HUMHU ILTIOC,
MUHYC, YMHOXKUTh U CKOOKM (CKJenBaTh nudphl Hedb3sl). JJokakure, 4T0
BCerJa MOXKHO ITOJIy9UTh HOJIb.

8. Kommanwust u3 HECKOIBKUX Apy3eil Besla MePenncKy TakK, YTO KayK10€ MHCh-
MO TIOJIyYaJid BCe, KpOMe OTIpaBUTe s, KaykIIblil HAIMCa OJHO U TO Ke
KOJIMYECTBO IUCEM, B Pe3yJIbTaTe Yero BceMu BMecTe ObLIO mojrydeHo 440
muceM. CKOJIBKO 9eJIOBEK MOIVIO OBITH B 3TOH KOMITAHIHN?

Nuaaykimmsi-2
14.07.16
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Daemenm moxa dauns, dl cozdaém noae c
MazHumHotl undykyuet dB = k%.

3akon buo-Casapa-J/lamiaca

3amayu Ha pa36op

1.

ILnockocTs mozeiena Ha 06/IACTH HECKOIBKUMU MPAMBIME. JloKaXKuTe, 94TO0
9TU 00JIACTH MOYKHO PACKPACHTDH B JIBA IBETA TaK, IYTOOBI JIIOOBIE JBE CO-
ceiHre 0OJIACTH OBLIN PACKPAIEHBI B PA3JINIHbBIE T[BETA.

Y 60p0IaTOro MHOrOYTOJbHUKA BO BHEIITHIOIO CTOPOHY PACTET IeTHHA. Kro
repeceKkaeT HECKOJIHKO IPSIMBIX, Ha KaXK/I0i U3 KOTOPBIX C OJTHON U3 CTOPOH
TOXKE pacTer MeTuHa. B pe3ybrare MHOIOYTOJBHUK OKA3AJICA Pa3OUThIM
Ha HEKOTOpoe uncio dacreit. Jlokaxkure, 9410 XOTd ObI ONHA U3 UYaCTel
oKaxKeTCst 60poJaTOll CHAPYKK (HUKAKME TPH [IPsIMble HE IPOXOJAT Yepe3
OJIHY TOYKY).

JHokazkure, aro 32"12 4+ 8n — 9 nesurest Ha 16.

Jokaxkure, 910 JF000E IUCTO MOYKHO IIPEJCTABUTD B BUAJIE CYMMbI CTEIIEHEH
JBOEK €IMHCTBEHHBIM 00Pa30M.

33.,2[8.“11/1 AJIA CaAaMOCTOATEJIbHOI'O pelieHusd

1.

ﬂOKa}KI/ITe PaBE€HCTBO

10" —9n - 10

3+33+333+...+33...33
S—— 27

n
Yucsa Buna Fy, = 22" + 1 nazpiBatorcs ancaamu Pepma. JIokaxKuTe, 410
JecaTAYHAS 3auch dncia F, npu n > 2 okanumBaercs mudpoit 7.

TpeyrombHuK pa3dbUT Ha HECKOJBKO JacTell HECKOJIBKUMUI MpsaMbiMu. [lo-
KayKUTe, 9TO XOTs Obl OHA U3 YaCTell SBJISETCS TPEYTOJIBHIKOM.

JlokazaTh, 4T0 MOHETAMHU 110 3 U 5 pybJIeil MOKHO BBIAATD JIIOOYIO CYyMMY
6oJibie 8 pyodIeit?

IIpoBesiéM B BBITYKJIOM MHOTOYTOJILHUKE HEKOTOPBIE JTUArOHAJINA TaK, UTO
HUKAKWe JIBe M3 HUX He HepPeceKaroTcs (U3 OIHON BEepINUHBI MOI'YT BBIXO-
JIUTH HECKOJIBKO nuaronadeit). Jlokasars, 9To HaliyTcs IO KpaitHeil Mepe
JIB€ BEPIIUHBI MHOT'OYT'OJIbHUKA, U3 KOTOPBIX HE IPOBEJIEHO HU OJIHOI aua-
TOHAJIN.

Hoxazkure, aro Bce yncaa 10017, 100117, 1001117, ... nexsarca na 53.

Ha crome croar 2™ crakamoB ¢ Bomoit. Paspernaercss B3aTL JTI00OBIE 1Ba
CTakKaHa U YPaBHATH B HUX KOJIMYECTBA BOJIbI, IEPEJIMB YACTh BOIbI U3
OJIHOT'O CTaKaHa B JIpyroii. JIoKaXXuTe, 9TO C IOMOIIBI0 TAKUX OIE€PAIHii
MOXKHO JOOUTBCsI TOrO, YTOOBI BO BCEX CTaKAHAX OBLIO IIOPOBHY BO/IBI.
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8.

10.

11.

Kycoxk 0ymaru paspemaercsa parb na 4 mim Ha 6 KyckoB. Jlokaxkure,
9TO 0 TUM IIPABHJIAM €r0 MOXKHO Pa30pBaTh Ha JIIOOOE YHCJIO KYCKOB,
Ha4YMHASI C IIECTH.

JokazkuTe, 9TO JTI0O0E TNUCTIO MOYKHO IMPEJICTABUTE B BUIE CYMMBbI HECKOJTb-
KUX pas3numdHbix qnces Pubonawdn. EAMHCTBEHHO U TaKoe MpeIcTaBIIe-
Hue?

Ha xombrieBoit mopore crogar n mamud. 1Ipu aTom, cymmapHoe KOJIMIeCcTBO
TOIUINBA ¥ MAIIUH PABHO KOJIMYECTBY TOILIMBA YTOOBI IPOEXATH OJIUH KPYT.
JlokaxkuTe, 9TO CyIIECTBYET MAIINHA, KOTOPasi MOXKET IIPOEXaTh BECh KPYT,
3abupast TOIJINBO y JAPYTUX MAINH.

n
Hoxaxkure, uto 32" — 1 gemmres ma 2" 12, Ho me memmres ma 2713,

12.

13.

14.

15.

n
Hokazkure, uro 32 — 1 memurcst Ha 2772, HO He menurcs Ha 2713,

Hokaxknure, 9T0 I000€ KOJIMIECTBO KBAJAPATOB MOXKHO DPa3pe3aTh HA
HECKOJIBKO 4acTell, 13 KOTOPBIX MOXKHO COCTaBUTH KBa/IpaT.

JlaHbl J1Ba B3aMMHOIPOCTBIX YHUCTAA M U N, a Takxke unciao 0. Umeercs
KaJIbKYJISTOP, KOTOPBIil yMeeT BBIIOJIHATD JIMIIb OJHY OIEPaIldio: BbIYUC-
JITH CpejHee apudMETHIecKOoe JABYX 4duces ofaHoi déraoctu. Jlokaxkure,
9TO C IIOMOIIBIO 3TOTO KAJIbKY/ISITOPa MOYKHO IOJIYIUTh BCEe YnCIa OT 1 10
n.

Ha okpykHOCTH B3/ M TOYEK U COEIMHUIN UX BCEBO3MOXKHBIMHA OTPE3-
kamu. OKa3ajioch, 9TO HUKAKWe TPU HE MEPEceKaloTcs B oot Touke. Ha
CKOJIbKO YacTeil OHU JIEJISIT KpyT?!

CummeTpus
14.07.16

Heouesudnoe,
Hesepoammoe,
Ho agno wmo-mo ne3emnoti Kpacomao.. ..

JI. AryTun, “Mup 3enénoro msera’

Buyrpu ocrporo yriia ¢ Beprunuoi O B3su IPOU3BOILHYIO TOuKy A. Eé
OTPa3U/IM OTHOCUTEJLHO CTOPOH yTIjla W moJjyduin Touku Ay u As. oka-
xure, 9to yroa A;OAs He 3aBUCUT OT BHIOOPA TOYKHU.

a) Touku A u B sexar 1o oy cropony or npsmoii. Ilocrpoiite na 3roit
npsMoit Takyo Touky M, urober orpesku AM u BM ob6pa3oBblBan €
JAHHON IIPAMOI paBHbIE YIVIbI.



Kuposckasa JIMIIT 2016, 7 kiaacc

6) To xke camoe, HO A u B JNOJKHBI JIeXKaTh 110 PA3HbIE CTOPOHBL OT IIPs-

MOIA.

a) B Beiyksiom uernipéxyrosbuuke ABCD yron A = 30°. Hokaxkure,
aro AC < BC+ CD+ DB.

6) B Boimykjiom gersipéxyronbuuke ABCD yron A upsawmoii. Jokaxkure,
qro 2AC < BC+CD + DB.

Touka M — cepeauna rumnoreny3sl AB HpsMOYyroJbLHOTO TPEYTOJIbHUKA
ABC, yron B koroporo pasen 30°. Ha ero karere BC' BbIOUpAIOT TaKyIO
touky K, uro AK + KM = BC. Jlokaxure, uro MK | AB.

Ha runorenyse AB u karere BC' 1IpsIMOyTOJIbBHOIO paBHOOEIPEHHOIO TPe-
yrosibauKa ABC cOOTBETCTBEHHO B3sijiM IPou3BOJbHBIE TOUKU M u K.
Hokazkure, uro AK + KM > AB.

Ha cropone BC rtpeyrosibauka ABC' Beibpana Touka D. Kpome 3toro
/BAC : Z/ADC : /BCA=3:2:1.

IIpu srom BC = 19, AB = 13. Haiigure AD.

B mpsamoyronbauke ABCD touka M — cepenuna cropousl BC, Touka
N — cepemuna cropoust CD, P — touka niepecedenust orpe3koB DM u
BN. Jlokaxure, uro yron M AN pasen yrimy BPM.

Buccekrpuca AE pasnobGenpennoro tpeyroabauka ABC (AB = BC) ne-
pecekaer buccekTpucy ero yriia B B Touke O. Ha 6okoBoit croporne AB
B3stin Touky M tak, uro AM = AC. llpsmast M O niepecekaer OCHOBaHTE
AC B touke K. [okaxure, uro AK = EC.

Anaroputm EBKimaa
15.07.16

To, wmo npunamo 6e3 doxasamesrvbcmea,
Mmoorcem buimsb omeepeHymo 6e3
dokasamenvcmaa.

EBkum
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Onpenenenune 1. Hauboavwum obwum deaumenem IBYX IEJBIX YHCE] HA3DI-
BaETCd UX OOIIHUIl JIeIUTE b, KOTOPBIN GOJIbIIle BCEX OCTAILHDBIX ODIUX JIeTUTe-
JIei.

Omnpepenenne 2. Haumenvbwum o0UUM KPAMHLM JIBYX HEJIbIX UUCEJ Ha3bI-
BAETCS HANMEHBIIEE ITOJI0KUTEIbHOE UUCII0, JeJIsIneecs Ha 00a 9TUX JHUCIIa.
O6o3znauenue. HO/I(a,b) = (a,b), HOK(a,b)=|a, b|.

Oupeznestenne 3. Eciu (a,b) = 1, To uncia a u b HA3BIBAIOTCS 83AUMHO NPO-
cmomu. Asiropurm EBKinaa.

[Iycth @ u b — 1iesible 4uciia, He pABHBIE OJJHOBPEMEHHO HYJIIO, U IOCJIE/I0BATE b
HOCTB YHCeT @ > b > 1y >7T9 >13>14 > ... > 71y onpezesieHa TeM, 9TO KaxKJ10e
7'k, — 9TO OCTATOK OT JIeJIEHUs IPEIPEIbIIYIErO YUCIa HA IPEAbLIAYIIEE, a IPe/I-
[IOCJIE/THEE JIEJINTCS HA IIOCJIEHee HAIEJO, TO €CTh

a=b-q+7
b=ri-q +rs

rL="7T2-q2+ 73

Tk—2 = Thk—1 " Qrk—1 T Tk

Th—2 =Tn—1"Qn-1+7Tn

Tn—1 =Tn " "Qqn

Torna (a,b) = rp,.
VYuopaxkuenne. Haitnure a) (1333, 372); b) (561, 4301); c) (9163, 3311).

1. [okaxwure cienyromuit ceoitcrea HO u HOK:
a) ecym m genuTcs Ha n, 0 (M, n) = n, [m, n] = m;
b) (a-m, a-n)=a-(m, n);
c) ecn (m, n) =d, o (%, &) = 1;
d) auist smr06oro 1IEIIOTO YMCIa @ cupaBeuBo, 9ro (m, n)=(m — a - n, n);
e) (m,n)-[m,n] =m-n.

2. a) Hokaxure, uro (n+ 3, 5n+ 14) B3aUMHO IIPOCTLL IIPK JIFOOOM LIEJIOM 7.
b) Kakwne 3nadenus moxxer npuanmats (3n + 2, 10n + 23).

3. Bacsa nocunran HOK Bcex unmcen or 1 go 1000, a Ilerss — Bcex umces ot
501 g0 1000. ¥ KOro pesysibTar MOJLydnicst OOJIbIIle U BO CKOJIBKO pa3?

4. Ilycts m,n — 1esble B3auMHONIPOCTHIE ducaa. Haiinure Hanbosbiee BO3-
MoxkHOe 3Hadenune (n + 2016m, m + 2016n).

5. Ilyctp a mw b — HarypasbHble uyncia. JlokaxXuTe, 4TO Cpenu dYHCeI
a,2a,3a, ...,ba posHoO (a, b) uucen jnemaurcst Ha b.
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10.

Nznavanpuo Ha jrocke 3ammcanbl anciaa m u n. Kaxmyio munyrty Carra
3AIUCHIBAET B TETPAJIKY KBAJIPAT HANMEHBIIIEIO U3 YUCEN Ha, JJOCKE, ITOCJIe
gero Jlarra urier pa3HOCTb YHCE HA JOCKE U 3alICHIBACT €€ BMECTO HAM-
6OJIbIIIEro W3 HUX, MOKA B KAKOW-TO MOMeHT He Bbinuiier (. Hemy paBHa
cymma qncen y Carmu B TeTpaau?

IIycTs a n b — B3auMHO pocThle HATYPAJIbHBIE YHcaa. B oMe ecTh iudrT ¢
JIByMsI KHOITKAMU, OJTHA U3 KOTOPBIX MOJHUMAET JIu(T Ha @ ITaxKeil BBEpX,
a BTropas OIlycKaeT Ha b araxKkeil BHU3, €CjId 9TO BO3MOXKHO (HALIPUMED, HA
[IOCJIe/IHEM 9TazKe [epBas KHOIIKa He paboraer). Jlokaxkure, 4TO HA ITOM
JrdTe MOXKHO TIOMACTh € JIIOOOTO dTaka Ha JIIOOOH JIpyroil, ecin BHICOTA
JoMa He MeHble a) 2ab; 6) a + b.

Ileperopoaka

Ha mocke mammcambl B3aMMHOIIPOCTBIE UHCIa M U N. KaXXIylo MAHYTY
MOJIYJIb PA3HOCTHU STUX TUCEJ 3AIMMCHIBACTCS BMECTO HAMOOIBITEr0 U3 HUX.
JokakuTe, 9TO B KaKOH-TO MOMEHT Ha JIOCKe OYIyT HAIMCAHDLI JBE €/IH-
HUIIBI.

[Iycrs p — mpocroe amcio. CKOJBKO CYIIECTBYET Map B3AUMHOIIPOCTHIX
HATYDPAJBHBIX Iuces (M, n) Takux, 910 p = m + n?

Ang mamuia cebe uaTepecHoe 3ausTre. OHa HaIMCaIa Ha JOCKE JIBE €IM-
HUYKH, IIOTOM MEXKJIy HAMHU Halncajaa ux cymmy. Fe aro Tak 3axBaTmiio,
YTO OHa MPOJOJIKUIA: OpaJja s 9Uces, KOTOPLI y Hee MOJIyYusics Ha
NpPEeBIIYIIEM Iare, ¥ MKy JBYMs COCETHUMU YUCJIAMHU IIACAJIA UX CyM-
My (cTapble 9ucsa Opu 9TOM HE CTUPAJIa).

a) CKoJIbKO pa3 OHa BBIIUCAJIA [IPOCTOE YUCIO P

b) CkoubKo pa3 OHa BBIIKCAJA IPOU3BOJIILHOE YHUCIIO 17

ITocsa 666 (hard)
15.07.16

FEcau 666 — amo 3.0, mo 25.807 — kopenv 3.4a.

Hapopnas mynpocts

He pemast 3a/a4, pasbeiite ux Ha IPYIIbl «OJMHAKOBBIX 3aja4». OObsCHUTE,
KaK yCTAHOBUTH COOTBETCTBUE MEXKJLY 3aJ[a9aMU OJHOW I'DYIIIIbI.

1.

3y6 MOXKeT OBITH 3/I0POBBIM, GOJILHBIM, OTCYTCTBYIOIIMM, PACTYIIUM, HC-
KYCCTBEHHBIM M CJIOMAHHBIM. ¥ IMIYIKAHIUKOB 6 psgoB mo 6 3y6os. K
gepernaiike [oce mpuIM B rOCTH HECKOJIBKO IIYITKAHIUKOB C PA3JINIHbI-
My Habopamu 3y60B. KakoBO MOIIO OBITH MAKCHMAJIHLHOE YUCJIO TOCTE-
MY ITKAHIAKOB !

CKOJIBKUME CITOCOOAMHU MOXKHO IIOCTABUTH Ha JIOCKY 6 X 6 1recTsb Jrajei?
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10.

11.

12.

13.

14.

15.

16.

CKOJIBKO CYIIECTBYET CIIOCOOOB PACCTABUTH 36 UEJIOBEK B IE€PEHTY !

CKOJILKUMH CITOCObaMu MOXKHO Ha, j1ocke 36 X 36 paccraBuTh 36 Jiajeii, He
ObIOIMUX JIpyT Japyra’?

Ecrb 36 genoBek. CKOJBKAMHE CIIOCODAME MOXKHO pa30UTh UX Ha 6 KOMAH,T
110 6 9esIoBeK, eCJIM KOMAH/IbI Oy/IyT yIACTBOBATH B PA3HBIX COPEBHOBAHM-
ax’?

Iloca mpuexasa B cTpany, rae Bcero 64 ropojia: KazKIblii 13 HUX HA3bIBa-
ercs cJioBoM u3 6 OYKB, COCTOSAIINM TOJIBKO U3 OYKB «X» u «E». loporoii
CO€JIMHEHBI POBHO T€ MIAPhl TOPOJIOB, HA3BAHUS KOTOPBIX OTJIMYAIOTCS POB-
HO B oniHO#1 6ykBe. [locs Brimra 3 ropoga XXXXXX u 36 pas nporuia o
Jopore B apyroit ropos. CKoJBKAMHI CIIocO0aMu OHa MOIJIA TO CIIEIAThH !

B marasume nmpomarorca gamku 6 BugoB u Omoana 6 BuaoB. CKOTLKIMI
€crocobaMu MOYKHO BBIODATh 6 pasjmIHbIXx HAOOPOB U3 YaIKu 1 OJIIoIA?

Nmeercst 30 éxukoB u 6 jukoOpa3oB. CKOJIBKO CyIIeCTBYeT CIIoCOH0OB OT-
[IPaBUThH TI0 OJHOMY 3BEPBKY B 36 300mapKoOB?

CKOIBKUME CII0COOAMHU MOXKHO PacCTaBUTh Ha Jocke 6 X 6 umcia or 1 10

367

VY Ilocu ectb 6 PeBOJIBBEPOB, KAXKJIBII U3 KOTOPBIX COIEPXKUT IO 6 IIyJiIb.
Ilynu B mepBOM peBOJIbBEPE OTPABJISIIOT, BO BTOPOM — Pa3PBIBAIOT, B TPe-
THEM — IIPOH3AI0T HACKBO3b, B YeTBEPTOM — IOJIXKUIAIOT, B ISITOM — OT-
YUCJISIOT U3 JIarepsi, a B IIECTOM — PACIIEILISIOT Ha MOJIeKyJIbl. ITocst xouer
paccrpesaTs 36 deperax o0 O4Yepelin: CHadYaJIa [IEPBYIO, 3aTEM BTOPYIO, U
Tak jajee. Kaxaplii BBICTpEJ MOXKHO JIeJIaTh U3 JII000r0 PeBOJIbBEpa, B KO-
TOPOM HA TOT MOMEHT eCTb XOTsi ObI ojHa myss. CKOJIBKUMEI CIOCODAaMM
TTocst moxkeT 310 caenaTh?

B andasure JIMIII ectb 6 OYKB: «J1», «M», «II» U «P>», «X», «0». CKOJIBKO
pasau4HbIx cyioB juHbL 36 ecth B JIMIIT (sroGasi mocsieoBaTesbHOCTD
6yxs B JIMIII cunTaeTca OCMBICIEHHOI)?

CKOJIbKO CyIIECTBYeT CI0COOOB pacKpacKu J0cku 6 X 6 B 6 1nBeToB?

Ectb 6 BujoB KoHeT, 110 MemKy Kaxkoro Buja. CKOJIBKO CyIIecTByeT
CIoCOO0B yrOCTUThL MU 6 JEBOYEK TakK, YTOObI HU OJHONW HE IOINAajoCh
6oJiee MSATH OJIMHAKOBBIX KOHMET?

Ecrp 36-yrosbHUK, CKOJIBKO CYIIECTBYET IIECTHYTOJIbHUKOB C BEPIIMHAMUI
B BepmnHax 36-yrojibHuKa?

Ectb 36 pasubix kongder. CkoIbKUMHI ciocobaMu MOXKHO pasmarh ux 36
JEeBOYKaM IO OJHOI?

B crpane uepenamniku [Tocu 117649 ropomos: Bumknis-000000, Bunkuis-
000001, n Tak masnee 10 Bumkunis-666666 (B 3amicu KazKIoro UCHOIb3Y-
forcst TosbKo 1udpel or 0 1o 6). Jloporoit coeluHEHbI POBHO Te Iaph
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roOpOZIOB, KOTOPBIE OTJINYAIOTCA POBHO B ojHOM 1udpe Ha 1. [loca Boimuia
n3 ropoga Bumkunin-000000 u, aBuUrasch TOJBKO IO JIOPOTaM, MOCETUJIA,
HEKOTOpbIE TOPOJIa B IOPsiJIKE BO3PACTaHUsl HOMEPOB M OCTAHOBUJIACH B
Bummkuniie-666666. CkoJbKUMEI cIIocobaMi OHA MOTJI 3TO CIAEIATH?

HepeK.Ha,,Z[bIBaHI/Ie OTPE3KOB
16.07.16

Buwwtcusaem moavko cusvretiwul.

Y. JJapsusn

Ha karerax AC' u BC' paBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
ormeruin Touku M u L coorBercrBenno Tak, uto MC = BL. Touka K
— cepeauna runoreny3sl AB. Jlokaxkure, uro trpeyronbauk M K L Takxke
ABJISETCS IPAMOYTOJIbLHBIM PABHOOEIPEHHBIM.

B rTpeyronbauke ABC 6uccekrpuca AE pasha 1o jyuHe orpe3ky EC.
IIpuuem 2AB = AC'. Haiiaure yrosr tpeyroasanka ABC.

B paBroGeipeHHOM MpsIMOYTOILHOM Tpeyroiabanke ABC Ha rumoreHyse
AB B3arst Toukn M u N (N mexny M u B) rakue, auro ZMCN = 45°.
Jokaxkure, aro n3 orpeskoB M N, AM, NB MOXKHO COCTaBUTH IIPSIMO-
YTOJIBHBIA TPEYTOJIbHUK.

B pasuobGeapennom rpeyrosnbauke ABC (AB = BC') na 60KOBYIO CTOPOHY
BC' onymena Boicora AH. Touka L. — ocHOBaHUe TieprieHUKYIsipa u3 H

Ha cropony AB. Oxasasoch, uro AL = AB/4. Halinure yribl Tpeyrob-
wuka ABC.

Ha 6oxkoBbix croponax AB u AC pasHobenpennoro Tpeyrojbauka ABC
OTMEeTHJI cooTBeTCTBeHHO Touku K n L tak, yro AK = CL u ZALK +
/LK B = 60°. Hokaxure, uro KL = BC.

Ha runorenyse AC mpsimoyronbHOro Tpeyronbauka ABC BbIOpaan ToU-
Ky D takyito, uro BC = CD. Ha karere BC' BbiOpasin Takyio TOUky FE,
aro DFE = CFE. Jokaxure, uro AD + BE = DE.

B xBagpare ABCD toukun K u M upunamiexar croponam BC u CD
coorBercTBenHO, TipudeM AM — 6uccekrpuca yria /K AD. Jlokaxure,
yro AK = DM + BK.

Ha memnany BM tpeyrospauka ABC omycrunu neprenaukyiasp AL u
nepnenukyiasp DK u3 Hekoropoit Toukn D na cropone AB (L u K —
pasiaMJHble TOUKH, Jexkamue BayTpu BM). Okaszasnocs, uro BK = LM.
Hoxkaxkure, uro CD = BD + BA.
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JImueiinoe npeacraBiaeane HO/JI
16.07.16

He 6cé 6 otrcusnu cmewHo.

P. JI. Acnpun

Harypasmpubie ancia a u b B3anmuo mnpoctel. [lo okpykHOCTH [JIMHBL @
KaTUTCA KOJIECO JIUHDBI b, B 0001 KOTOPOTO BOUT I'BO3/Ib, OCTABJISIONINI HA
OKPY2KHOCTU OTMETHUHDI.

a) JlokaxkuTe, YTO B KAKOHW-TO MOMEHT HOBBIE OTMETUHBI [IEPECTAHYT I10-
SIBJISITBCS.

b) lokaxkure, 9T0 B 9TOT MOMEHT OTMETHHBI JEJAT 000]] HEIIOJBUZKHOTO
KOJIECA, HA PABHBIE YACTH.

c) Ilycth ¢ — nymHa OTpesKa MeKly JBYMsI COCETHUME oTMeTnHaMu. J{o-
KaK#Te, 910 ¢ = 1.

d) (JIunueiinoe npexncrasiienne HOJ) Jlokaxkure, 9TO CyIIECTBYIOT
1eJIble 9UCIa M U N Takue, 910 ma + nb = 1.

e) Jokaxkure, 9T0 JJis HIPOU3BOJILHBIX Yucesl a U b (He 00s13aTe/IbHO B3auM-
HOIIPOCTHIX ) CYIIECTBYIOT TeJIble IncJIa m u n, Takue 9o am—+bn = (a, b).

B rocymapcrBe mmeroT XoxKIeHHME MOHETHI JOCTOMHCTBOM @ M b 30JI0THIX,
rie a u b — B3anMHOIIPOCThIE HATYPAJIbHBIE Yucya. JJoKaXkuTe, 9TO TAKAMHA
MOHeTaMU MOXKHO (BO3MOXKHO, CO ¢Ziadeii) HAOpaTh JIOGYI0 CyMMY.

Hokazkure, 9T0 yroa B 17° MOXKHO pa3fleJIUTh C MOMOIILIO TUPKYIS U
JuHeiky Ha 17 paBHBIX JacTell.

B knacce xumun mmetorcs 25 mpobupok obbema 1, 2, ..., 25 mi. Korma
xuMuKH craju cobuparbes B JIMII, okazasiock, 9To y HUX OCTAJI0Ch MAJIO
MeCTa, U OHM MOTYT B3sThb TOJBKO HaOop um3 10 mpobmpok. XuMuKd Xo-
TAT, YTOOBI C TIOMOIIBIO JIFOOBIX JABYX IPOOMPOK M3 HAOOPa MOYXKHO OBLIO
orMepuTh 1 M. CKOJIBKUMU CrTOcObaMi MOYKHO COCTABUTH TaKOil HAOOD?

Tlerss mpou3BOIBLHBIM 00PA30M PA3JIOXKUI HEKOTOPOE KOJIMIECTBO MOHET
mo 30 kopobOkam. Bacs moxker BoiOparh j00bIe K KOpOOOK W T00ABUTH
B Kakayro m3 Hmx mo mouere. IIpm xKakmx k Baca Ttakmmu omepammsmun
CMOYKET TIpU JIIOOOM HCXOJIHOM PACKJIAe YPABHSITH YUCIO MOHET BO BCEX
KOpobOKax?

a) Yucsa a, b u ¢ B3AMMHOIPOCTBI B COBOKYIIHOCTH, TO €CTh (a, b, ¢) = 1.
HoxkazkuTe, 9T0 J1000€ IrCI0 d MOYKHO MPEJICTABUTHL B BUIe d = ax + by +
cz, Te X, Y, 2 — TeJIble.

b) Chopmynupyiite u JOKaKUTE AaHAJOTHIHYIO 38181y, €CJId U3HATAIBHO
JIAHO M. YHCeJI, B3aNMHOIPOCTHIX B COBOKYITHOCTH.

Hokazkute, 9TO s JTIOOBIX HATYPAJIbHBIX YUCEN G U b CYyIECTBYIOT TaKKe
HaTypaJibHbIe YKUCJIa ¢ U d, 9TO YHUCIa an+ ¢ 1 bn + d B3aUMHOIPOCTHI IIPH
BCEX HATYPAJbHBIX 7.
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JuckpeTHasi HeITPEPbIBHOCTD
17.07.16

— 4 panee 6mean 6 amom 20pode, mozda dasrce Hu 00HOT
2ocmunuybL He Ovio. A meneps cpasy dee U ¢ UHMEPECHBLMU
Hnazearuamu!

C. Kapawmos, “Ber na mecte, wian 3aMKHYTBII KpyT’

Pazbop. B psn soutoxxensr 100 vepubix u 100 KpacHBIX ITAPOB, TPUYIEM CaMBbIi
JIEBBIIT U caMblif TIpaBbIit mapbl Yépuble. JIokaxkuTe, ITO MOYXKHO BBIOpPATL CJie-
Ba HOJPsIJi HECKOJIBKO IAapoB (HO He Beel) Tak, 9ToObl CPen HUX KOJIHUECTBO
KPaCHBIX PaBHSJIOCH KOJIMYECTBY YEPHBIX.

1.

IITepenra HOBOGpAHIEB CTOsIIA JTUIIOM K cepkaHTy. 11o KomaHne “HasieBo”
HEKOTOPbIE IIOBEPHYJIUCH HAJIEBO, HEKOTOPbIE — HAIIPABO, & OCTAJIbHBbIE —
Kpyrom. Bcerya sin cepKaHT CMOYKET BCTATh B CTPOIl Tak, YTOOBI ¢ 00enx
CTOPOH OT HET'0 OKa3aJI0Ch IOPOBHY HOBOOPAHIIEB, CTOSINNX K HEMY JIUIIOM?

3a kpyribiM crosioM cuaut 10 magsankoB u 10 meBodek. Jlokaxkure, 910
Haiiyiérea rpynmna n3 10 cuagamux moaps JeTell, B KOTOPOH JeBOYEK U
MaJIbYUKOB IIOPOBHY.

CyIecTBYIOT JI CTO HOCJIEIOBATEIbHBIX HATYPAJIbHBIX UUCEJI, CPEId KO-
TOPBIX POBHO ISITh MIPOCTHIX !

3a KpyTJbBIM CTOJIOM CHUIUT YETHOE KOJIMYECTBO IHOMOB. Y KaXKJIOIO Ha
KOJIITaKe [0 HECKOJIBKO MTOMIIOHOB. [Ipuaém y JI00BIX ABYX PSIIOM CHISIIINX
THOMOB KOJIMYIECTBO IOMIIOHOB OTyimdaeTcs He Oostee uem Ha 1. J[lokaxkure,
9TO HANJIETCS Iapa THOMOB, CHUIMIIINX APYT HAIIPOTHUB JPYyra, KOJTIECTBA
IIOMIIOHOB Ha, KOJIIIaKaX KOTOPBIX OTJINYAIOTCS He OoJIbIle, UeM Ha 1.

B 3ase Haxomgrcs n 10HOIIEH U N IEBYIIEK, IPUYEM HUKAKUE TPOe He Ha-
XOZISATCS HA OJIHON Ipsimoii. Beeryia im MOKHO IMTPOBECTH TI0 TOJTY TPSAMYTO
9epTy TaK, 9TOOBI B KaXKJI0H M3 00Pa30BABIINXC YacTell 3a/1a I0HOMel u
JIEBYIIEK OBbLIO MOPOBHY (HO HE HOJIb)?

['parm BoChbMU €IMHMIHBIX KyOMKOB OKpAIEHBI B YEPHBIN U OesIbIil 1Be-
Ta Tak, 4TO YEPHBIX W OeJIbIX IpaHeil mopoBHY. JlokakurTe, 9TO U3 ITUX
KyOMKOB MOXKHO CJIOXKUTh KyO CO CTOPOHOII 2, Ha MOBEPXHOCTU KOTOPOIO
9EpHBIX U OEJIBIX KBAIPATUKOB ITOPOBHY.

B psn crosT n mapoB, U3BECTHO, YTO CPEJU ITUX IIAPOB MOTYT OBITH Ila-
PBI TOJIBKO JIBYX IIBETOB: Y€pHOro u Gejoro. Eciim B aBTOMAT OTHPABUTH
zanpoc (a,b), TO OH IPOBEPUT INAPBLI HA MeCTaX ¢ HOMepaMu a u b u ec-
JIV TIEPBBIIt YEPHBIN, & BTOPOit — Oe/bIif, TO TOMeHsIeT uX Mectamu. Ilarma
YTBEP2KIAET, YTO MOXKET, He 3Has UCXOAHOr0o Habopa, HAIIMCATH TAKOU CIIU-
COK 3aIIPOCOB, ITO ITOTOM Ha JBYX, U3BECTHBIX €My TO3UIUIX, Oy/IyT IIapbl
onmuoro 1seta. Jlokaxkure, aro [larra xBacraercs 6e30CHOBATEIHHO.
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1.

Toukm mepecevenusi 6GucceKTpucC
19.07.16

dae napastensvHuvle NPAMDLE
aHcusym 6 e6KAUA0BOM MUpKre
u bezarom nepecexamves

6 MUp 206a4e8CK020 MATIKOM

ITuporkok

B tpeyrompauke ABC /A = «. Haiinure yron mexmay GuccekTprcaMn
BB; u CCh.

Moxker in TOYKa NEpecedeHnsi OUCCEKTPUC JIEXKATh Ha CPEJHEH JIMHUH
TpeyroJibHUKa?

B gersipéxyromsauke ABCD /B = /C = 146°. Buccekrpuca yria D te-
peceKaeT CepeIMHHBI TepreHuKyJsap K cropore BC' B rouke O. Haiture

ZAOD.

B Bemyksiom mecruyrosibiuke ABCDEF, Bce yriibl KOTOPOTO TYIIBIE,
/A=/B, /C =/D, /E = /F. Jlokaxure, 94T0 CepeJIUMHHBIE TEPIICH U~
KyJIsapbl K ero croponam AB,C D, EF nepecekaioTcst B OJHOM TOUKE.

BuccekTpucsl AByX COCETHUX YTJIOB YETHIPEXYTOJbHUKA MEPECEKAIOTCA B
cepeHe ero cTopoHsl. Jlokaxkute, 910 JUOO0 y 3TOrO Y€THIPEXYTOJIBHUKA
PaBHBI JIBA yTJya, OO JIBE CTOPOHBI MapaJLIeIbHbI.

Ot yryia paBHOCTOPOHHET'O TPEYTOJBHUKA CO CTOPOHOH 1 OTpe3an MeHb-
Uil TPEYTOJbHUK TaK, 9TO OMCCEKTPHUCA €r0 BHENIHEro yTJia JIEJIUT I0-
1I0JIAM CTOPOHY HMCXOJTHOT'O TPEYTOJbHUKA, IPOTHBOIIOJIOXKHYIO JAHHOMY
yrury. Haiinure mepumerp oTpe3aHHoro TpeyrojbHUKA.

Han gersipéxyroapauk ABCD, B xoropom LABD = /DBC = 60°,
/ADB = 40°, a /BDC = 70°. Haiijure yros MexKJy ero JMaroHaJis-
MH.
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8.

B tpeyrosibauke ABC yrosa A pasen 60°. Ha croporax AB u AC BeiOpaHbl
Toukn K u L coorBercTBenno Tak, uro BK = KL = LC. Jlokaxwure, 94TO
yron K LC B nsa paza Goubiie yriaa ABC.

Nuaykmnus B rpadax
19.07.16

..U, K020G OH YCHYA, 83AA 00HO U3 Pebp €20...

Kuura Berrus

Paz6op. Hokaxkure 110 MHIYKINH, ITO B J€peBe ¢ N BepiuHamu n — 1 pebpo.

1.

Ycaapbbl JTI00BIX ABYX IKEHTJIHMEHOB B rpadcTBe BUIKMIL coequHeHbI
60 BOAHBIM (JI010UKa), TH6O cyxomyTHBIM (Kapera) coobmenuem. JJoka-
JKHATE, 9YTO MOXKHO 3aKPbITh OJIMH U3 BUJIOB TPAHCIIOPTA TaK, YTOOLI JIH000I
JIZKEHTJIBMEH MOT TO-TIPEXKHEMY J100paThes JI0 JII0HOTO JIPYroro.

B oxuom rocymapcre 100 roposioB, ¥ KaxKIbIil COEIMHEH C KaXKIBIM J10-
poroif ¢ OMHOCTOPOHHUM JABMyKeHneM. JIoKazkuTe, 94TO MOXKHO ITOMEHSITH
HaIlpaBJIeHUe JIBUKEHUs He Oojiee, TeM Ha OIHOI I0pore, TaK, ITOOBI OT
KarKJIOTO TOPO/a MOXKHO OBIJIO JI0eXaTh JI0 JI00Or0 JIPYyToro.

B rpade cremens kaxkmoit BepmmHBI He mpeBocxoauT d. Jlokazkure, ITO
BCe BepIINHBI Tpada MOKHO MOKPAcUTh B d + 1 1BeT Tak, 9T00bI JIT0ObIe
JIBE BEPIIUHBI, COeJUHEHHBIE PEOPOM, MMeJIM PA3HbINA I[BET.

a) Jlokaxkure, 9T0 B TypHUPE (II0JHOM OPUEHTHPOBAHHOM rpade) HalaET-
Csl IIyTh, KOTOPBIi IIPOXOJIUT 10 KaXKJI0i1 BEPIITMHE POBHO OJIUH PAa3.

6) B maxmaTHOM TypHUDPE KaXKJblil CHI'PAJ € KaxKIbIM 110 mapruu. Jlo-
KaKUTe, 9YTO yIACTHUKOB MOXKHO II€PEHYMEpOBaTh TaK, YTO yYaCTHUK C
HOMEPOM 7 He IIPOUTrpaJj YIaCTHUKY ¢ HOMepOM 7 + 1.

Joxkaxkure, 9T0 rpad ABYIOIBHBIN, €CJIN B HEM HET [IAKJIOB HEIETHON JTH-
HbI, UCIIOJIb3YH:

a) UHJYKIIAIO 110 KOJMYECTBY BEPIINH;

6) MHIYKIUIO 110 KOJUIECTBY pebep.
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6.

Ha xoudepentuio mprexaim yaéHble, KaXKIbIil U3 HUX 3HAET HECKOJHKO
s13b1KOB. OKa3aJj10Ch, 4TO JIIOObIE TPOE YeJIOBEK MOI'YT IIOTOBOPHUTH JIPYT C
JpyroM (BO3MOXKHO, OJIHOMY W3 HUX HPUJETCS IIE€PEBOJIUTDH IS OCTAJb-
Hbix). Jlokaxkure, 9T0 y4EHbIE MOI'YT Pa30UTHCs HA MAPLI, TOBOPAIINE HA
OHOM $I3BIKE, €CJIU ODOIee UNC/I0 YIEHBIX IETHOE.

B crpame 100 ropomos n HecKOIbKO Jopor. Kaxkmas qopora coeiuHseT nBa
KaKux-TO ropoja. 3 KaxK10ro ropojia MOXKHO J00paThCs 70 JI000ro Ipy-
I'oro, JBUragchb I10 JIOpOFaI\I. I];OK&)KI/ITG7 9TO MOXKHO O6'])5{BI/ITB HECKOJIBKO
JIOPOT TJIABHBIMU TaK, YTOOBI M3 KarKJI0TO TOPOJA BHIXOIUIO HEYETHOE THUC-
JIO TJIABHBIX JIOPOT.

W canoBa koMOMHaATOPUKA
20.07.16

Jlsymepras chepa — amo 2paruya mpeTMepHozo uapa, Ho
20MOMONUYECKY MPETMEPHBIT WaAP NPUMUMUBEH, OH
CMAUBGEMCA 8 MOYKY, a cdepa Asasem cobol ece MaiiHvl
20MOMONUNECKO20 TAOCA.

Poman Muxaitios

(a) Ecrb Gykser 1T (12 mryk) u IT (5 mryk). CrombkuMmu crocobamn
MOXKHO MX PACCTaBUTH?

(b) Ecre Iaper (12 mryk) u Ieperopoaxn (5 mryk). CKOIBKAMHI CIIOCO-
6aMy MOYKHO UX [ePEeCTABATH !

(c¢) Ecrb 6 KopoGok u 12 opuHakoBbIX KyOukoB. CKOJBKUME CIIOCOGAMI
MOXKHO Pa3JIOXKUTh KyOUKH M0 KOpOOKaM?!

(d) Urpanbuyio kocTh moaxuibBaoT 12 pa3. CKOJIbKO Pa3nIHbIX Bapu-
aHTOB €CTb?!

(a) B marasune 5 kacc u Bcero 10 noxkynareseil. CKOJIBKEME criocobamn
OHH MOT'YT PaCIPEJIEJUTHCS 10 09ePEAM (0depeib y JII00O0H KACChl MOKET
OBITH JIF00O0H JIJIMHBI, BCE KACChl Pa3Hble)?

(b) B mouToBOoM OTIEIEHUU TPOJAETCS 5 BUJIOB OTKPBITOK. CKOJIbKAME
crrocobamMu MOXKHO KymuThb 10 OTKpPBITOK?

(¢) Cko/bKO pelennii B HATYPAJIbHBIX YUCJIAX UMeeT ypaBHeHue: & + y +
z4+a+b=10.

(a) Ecrp 10 pomamiek, 15 BacuibkoB u 14 ne3abynok. CKOJBKEMEU CIIOCO-
6aMU MOXKHO Pa3/aTh I[BETHI TPEM PA3THIHBIM TE€DETIAIITKAM !

(b) Oxkazanoch, 4To GyKeTbl IpeJHA3HAYEHBl [JI 3aBTPAKa ITHX depe-
mammek. Kaxkoi wepernarike BayKHO, B KAKOM IOPsJIKE OHA €CT I[BETHI.
CKOJIBKUME CITOCOOAME MOXKHO IIOKOPMHTD UePeraliex !
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(c) CkoabKO MMeeT pelleHuii B HATYPAJIbHBIX YHCIAX YDABHEHUE TYz =
910314715

(a) CroabKuME CIIOCOGAMEI MOXKHO Pa3MECTUTh 7 PA3JINIHBIX (DJIArOB HA
k pasnIMIHBIX MadTaX, €Cau Bee (hJraru JOJIXKHBI OBITH pa3BeNIaHbl, a KOH-
duryparmm, OTJINIAOIINECs TOPSIKOM (DJIAr0B Ha MaTYe, CAMTAIOTCS O~
HAKOBBIMHU !

(b) Tor xe Boupoc, HO KOHMUI'YPAIIUK, OTIMYAIONIIECH IOPSIKOM (Di1aros
Ha MadTe, CIUTAIOTCS Pa3HBIMHU.

(¢) Ecrb n pasnuunbix 6ykB u k — 1 ogunakoBas 6yksa. CKOJIBKO CJIOB
MOKHO COCTABUTH M3 9TOr0 HADOPA, €cJii 00sI3aTeILHO UCIOIB30BATh BCE
OYKBBI.

(a) Cronbkumu crnocobamMu 3 9eoBeKa MOIYT Pa3lesuTh MKy coboii
2016 ommHAKOBBIX s10JI0K, 1 amesnbcuH, 1 cauBy, 1 mammapun, 1 rpymry, 1
aiisy u 1 xypmy?

(b) Yepenammxka ITocs cpemra 24 s16510k. CKOIBKUME CIIOCOGAMU MOYKHO IIO-
POBHY Pa3/eNTh OCTABIINECS (DPYKTHI MEXKIY TPEMsI JIFOJbMU’

OpToneHTp TpeyrojibHuKa
20.07.16

IIpoostrcuma meduara,
Ipootcuma buccexmpuca,
A 3on0moe ceuenue
IIpootcumo dastce deastcoo.

Henenne Ha HOTHL — 13000

JlaH mpaMOYTOJIBHBIM TPEyroJbHUK. Bnminmure B HErO MPSMOYTOJIBHUK C
OOIIUM TIPSAMBIM YIJIOM, ¥ KOTOPOT'O JINArOHAJb MIHIMAJILHA.

IIycts M — ocHOBaHmWe TEPIEHAUKYJISIpa, ONYIIEHHOTO U3 BePIIUHBI [
napaJutesiorpamva ABC' D na muaronanb AC. Jlokaxkure, 9TO TIEpIIeH M-
KyJsapbl K mpsiMbiM AB u BC', npoBeénnnie uepe3 Touku A u C' coorser-
CTBEHHO, IlepeceKkyTcst Ha npsamoit DM.

B tpeyrompuuke PQR ZQPR = 46°. Yepes Bepruasl P u R npoBeseHb
[ePIEeHINKYISIpBI K croporaM QR u P(Q) coorBercrBenno. Touka mepecete-
HUST 9TUX [MEPIEHUKYISIPOB HAXOAUTCS OT BepinuH P u () Ha paccTosHU,
pasaoM 1. Haiture yrisr tpeyronpanka PQR.

B npsimoyrosbauke ABC' D 6uccekrpuch yria B u Bremnmero yriia D 1e-
pecekator cropony AD u npsimyio AB B Toukax K, M cOOTBETCTBEHHO.
Hoxkazkure uT0o orpe3ok K M paBeH U NepHeHIUKYIIpeH oTpe3ky BD.
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5.

B tpeyronbuuke ABC cropona AC nanmensbias. Ha croponax AB u CB
B3aThl Toukn K u L coorBercrBenno, npuiém KA = AC = CL. Ilycrs
M — rouka nepeceuenus AL u KC, a I — Touka mepecedeHus: OUCCEK-
tpuc Tpeyroabunka ABC. Jlokaxkure, aro npsimasi M I nieprnesukyJisipaa,
npsamoit AC.

a) (Ilapamiesiorpamm Bapunbona) lokaxkure, 9T0 B IPOU3BOJILHOM
YETHIPEXYTOJILHUKE CEPEIMHBI CTOPOH 00Pa3yIoT MapaJIeIOrPaMM.

6) B uerbipexyrosbauke Tpu yria pasubl 45°. Jlokaxkure, 9To napasiie-
JorpamMM BapuaboHa — KBaJIpar.

Jluarona/m BIyKJI0r0 derbipexyroibanka A BC D B3auMHO MepIeHIuKYy-
Jisipubl. Yepes cepeaunnl cropod AB u AD npoBesieHBI IIPsIMbIE, IIEPIIEH-
JIAKYJISIPHBIE TPOTUBOIOJIOXKHBIM cTopoHaM C'D u C'B coOTBETCTBEHHO.
Jlokaxkure, 910 3TU HpsiMble U npsiMast AC UMeroT ODIIyI0 TOUKY.

B npamoyrompanke ABCD Touka M — cepemuna cropoust C'D. Hepes
Touky C' TpOBeH NPsSIMYIO, HMEPIEHIUKYISPHYIO Hpsimoii BM, a gepes
TouKy M — mpsaMyro, MepneHuKyJIdApHyio auaronayu BD. Jlokaxkure,
49TO JIBa MIPOBEIEHHBIX MEPIEHIUKYJ/ISIPa MepeceKkaioTcs Ha npsmoit AD.

Teopema Busibcona
21.07.16

Teopema snepsvie bviaa chopmyauposana Yopurzom 6 1770
200y. Ilepsoe doxaszamennvcmeo meopemuvt Buavcona 6viro
darno 6 1771 200y Jlaeparocem. I'aycc 0606uuns meopemy
Buavcona ma cayuati cocmagnozo moodyas.

Bukuneus

WzBecTHO, uTo 2 — 1 menmTest Ha mpocTtoe uncio p. Kakne ocraTku MoxKer
JaBaTh T [PU JeJeHUH Ha P?!

JlaHO TIPOCTOE YHUCJIO P U €r0 HEKOTOPBIN HEHYJIEBOI OCTATOK q.
a) Jlokaxkure, 9TO CyIIECTBYET U IIPU TOM €JIUHCTBEHHBIH OCTATOK b, 9TO

ab=1 (rakoii ocraTok b HA3BIBAETCA 0OPAMHBLM OCTATKA @).
P

b) Kakue ocrarku COBIAJAIOT CO CBOUMU OOPATHBIMU OCTATKAMU!

(Teopema Bunbcona) Ilycrs p — mekoropoe mpocroe ducio. Jlokaxure,
aro (p— 1)1=-1.
P

Hokazkure, aro ecaun (n — 1)! = —1, To uncsao n — mpocroern

Haiture obpaTHble OCTATKH:
a) 2 u 3 o moxyrro 11;
b) 5 no momysmo 23;
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10.

11.

12.

c¢) 17 no mozysmo 37.
d) Comnocrasbre KazxKJI0My OCTATKY €ro OOGPATHBIH 10 MOJIYIIIO 7.

(-1

[Tycrs p — upocroe gucio. Jokaxkure, uro (p — k)! - (k— 1) =
P

I[lycts p — mpocroe wncio. Jlokaxkure, uto (2p — 1)! — p menures ma p2.

IIycts uncna p u p + 2 gBAAIOTCS TPOCTHIMEU YucaaMu-dsm3nenamu. Jlo-

KaxkuTe, 910 cupasemso 4((p— 1)1 +1)+p = 0.
p2+2p
a) Ha nocke Hanmcasbl udnciia @, 9—29, ceey 9—29, ﬁ. Mok#HO 1 BBIOpATH

KaKue-TO IIATh U3 HUX, ITPOU3BEJICHNE KOTOPBIX PDaBHAECTCHA e):LI/IHI/IL[e?
b) Ilycte npoussejenne Kakux-To 2k + 1 umcesi, HAIMCAHHBIX Ha JIOCKE,
pasuo 7. [lokaxkure, uto m ="

IIycTe ai,...,a, — KOHeuHas apudMeTHUECKas IIPOIPECCHs C PasHUIelH
He KpaTHOU p. lokaxkure, 4TO:
a) CcymIecTBYeT HEKOTOPDIHl WICH [OC/IEI0BATEILHOCTU Uy, JEJISIIUICH HA

p;

b) CyIIECTBYET HEKOTOPDIA YJIE€H Ak, TAKON UTO ai +a1-as-.. .- ap JAEJTUTCI
Ha p;

C) CyLIeCTBYET HEKOTOPLIN WIEH G, TAKOH 9TO ax + a1 -ag«. . .- ap JEIATCS
Ha p2.

a) Haiizure Bce mpocTsie yncia p, Takue 4to (p—2)! He nesmres Ha (p—1).
¢) Jlano mpocroe 1ucyo p. [lpu kaxux n auciao p* — 1 memmres na (p—1)2.
c) Husa kakux HaTypasbHbIX n uucio (n — 1)! 4+ 1 asisercsa To4HOI cTe-
HEHDIO 7M.

JlokazkuTe, 9TO CyIEeCTBYeT OECKOHEYHO MHOIO TAKHMX IAap PA3IMIHLIX Ha-
TypasbHbIX uncen k,n > 1, aro (k! +1,n!+1) > 1;

I'eomerpuyeckuii pa3zHoboii
21.07.16

UCKPEHHE HE NOHUMAIO Ybe20-AUO0 He20008aHUA NO nOGan mpembeﬂ
2EOMEMPUY, HA MENHCHAPE

A. Cemuenkosn

Ksanparst ABCD u CPQR 0HAKOBO OPUEHTUPOBAHLI (CM. PHC.) U HMe-
10T TOJIBKO ofHy 0bryio Touky (touky C). Jokaxwure, uro BR = DP.

JlaH BBIIYKJIBIA 4eTBIPEXYTOIBHUK, ¥ KOTOPOI'O HET IapaslIelbHBIX CTO-
poH. T'ie HaxoaUTCS Takas TOYKA, KOTOPas OJHOBPEMEHHO PaBHOYIAJIEHA
OT JIBYX IIap €ro MPOTUBOIOJIOKHBIX CTOPOH? CKOJIBKO MOYKET OBITh TAKHX
TOYeK?
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L

3. Ha cropone BC xBanpara ABCD swibpana touka M. Ha cropone C'D
BbeIOpaHa Takas Touka P, uro AP 1 M D. Ha cropone AB BbiOpaHa Takas
Touka @, uro DQ L MA. Jlokaxkute, uro npsimas P mpoxomut dyepe3
LEHTD KBaJpaTa.

4. Bunbsapa umeer dopmy ocrpoyrosbHOro Tpeyrosbanka ABC. 13 Toukn
K cropoubl AB BblirycTuim GUIIbAPAHBIA Map, KOTOPbI oTpasuiics (1o
paBHJLY yroJl IJ(eHUsI PaBeH yIuly oTpakeHusi) B Toukax L, M or cropon
BC,CA, BozBparuiicst B TouKy K u BHOBb Bbilles1 Ha TpaekTopuio K L M.
Hoxkazkute, aro Touku K, L, M — TOYKU OCHOBaHUSI BHICOT TPEYTOJbHUKA

ABC.

5. Buyrpu ocrporo yriia XOY B3saret Touku M u N tak, aro ZXON =
/ZYOM. Ha orpeske OX BoiOupaercs Touka () Tak, aro ZNQO =
/MQ@QX, a na orpeske QY BwiOupaercs touka P rtak, uro /ZNPO =
/M PY . Jlokaxkure, uro jjusbl jomanbix M PN u M QN paBHBIL.

6. B rpeyronsuuke ABC ua croponax AC u BC B3sarsl Touku X u Y taxue,
aro LABX = /YAC, ZAYB = /BXC, XC = Y B. Haiiiure yribt
tpeyrosbauka ABC.

7. Ha croponax AB u AD xBagpata ABCD Bwibpansr Touku N u P co-
OTBETCTBEHHO, a Ha orpe3ke AN BbiOpaHa Touka () Tak, yro NP = NC
u ZQPN = ZNCB. lokaxwure, uro ZBCQ = %LAQP.

Jlerenapl 0 Kopojie ApTtype
22.07.16

Bcé sviwe, sviwe u 8vlue
Cmpemum Mol NOAEM HAWUT NMUY,
U 6 xaostcdom nponeansepe dviuum
Cnokoticmeue HAUWUT 2PAHUY,.

Mapmr aBraTopos

Yupaxkxuenue 1.
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Ha mocke HammcaHbl HECKOJIBKO HATYPAJIbHBIX dnces. KaxkIyio MUHYTY BbIOU-
parT Kakue- TO JiBa U3 HUX (T U y) M 3aMEeHsIIOT X Ha uucia £ — 2 u y + 1.
JlokaskuTe, 9TO PAHO WJIU [TO3/IHO HA JIOCKE MOSIBUTCS OTPHUIATEIHHOE TUCIIO.
YupaxkHenue 2.

ITo xpyry crour 101 mynpern. Kaxxaprit u3 aux aubo canraet, 9To 3eMiisd Bpara-
ercst BOKpyT FOmmrepa, 6o cauraer, aro FOnurep Bpamaercss BOKpyr 3emin.
OjiuH pa3 B MUHYTY BCe MyJIperibl OJTHOBPEMEHHO OrJIamaioT ceou Muerus. Cpa-
3y IOCJIE 9TOTO KaKJbI MyJperl, 06a cocea KOTOPOro JyMaloT HHaYe, YeM OH,
MeHsIeT CBOE MHEHHeE, a OCTaJbHbIe — He MeHSIOT. JIoKaxKnuTe, 9TO uepe3 HEKOTO-
poe BpeMsi MHEHHST TIEPECTAHYT MEHSITHCS.

1. IlIpu xBope y Kopouisi Aprypa cobpaJjiach CBUTa U3 BEPHBIX philapeil. Poi-
[apU JPYKHBI, OJHAKO B JIIOOOM KOJIJIEKTUBE eCTh pa3Horyacus. M3secTHO
Tak»Ke, 4TO JIFOOOI phIIapb nMeeT He Oojiee Tpex BparoB. Koposs ApTyp
coOMpaeTcst B MOXOI, KAPATh MATEXKHBIX I0YKHBIX 0apoHOB. JlokaxkuTe, 94T0
Apryp cmoxkeT cobpaTh KapaTeabHbI OTPS U OCTABUTH OCTAJIBHBIX PhI-
napeit IpaBUTH TOPOJIOM TaK, 9TOOBI ¥ KayKJIblii UMes He Hojiee OHOro
Bpara B cBoeil rpyitiie?

2. MepJiuH npeIoKuI KOpoyro Aprypy, ycraBiiemMy OT IIOXOJ0B, ITOUTPATh
BOT B TAKyIO UI'PY: €CThb IPSMOYTOJIbHAsS TabJIATe M X N, B Heil 3alnCcaHbl
KaKne-To JefCTBUTEIbHbIE YNCIa. Pa3pernmaercs MeHITh 3HAK Cpa3y ¥ BCEX
qucesT KaKoi-ub0 TpoKu wian cTosiona. JlokakuTe, 9TO TAKUMU OTIEPAIii-
SIMHU MOKHO JOOUTHCS TOTO, YTOOBI B KaXKI0M CTPOKE U B KaKJIOM CTOJIOIE
cyMMa 4ducesi Obljia HEOTPUIATEbHA.

3. Kopoab Apryp ycTpous mup 1o MOBOY MEPEMUPHsi, Ha KOTOPbIN MpHUT/ia-
CIJT TOXKHBIX MSTEXKHBIX OAPOHOB. ¥ KarKJIOTO I0KHOTO MSITEXKHOTO 6apo-
Ha €CTh IPUJBOPHBII IIIyT, KOTOPBIA XO4YeT CIEeTh IeceHKy. VI3BecTHO, 9To
Kask/1asl [eCeHKa OCKOpOUTE IbHA He DoJjiee YeM JIJIsi TPeX JAPYTUX HOXKHBIX
MATEXKHBIX BaponcTs. Kaxkipiit 6apoH, MOC/IyIIaB CBOETO IIyTa, TYT Ke
ye3xKaeT W He CJIBIINUT IIeCeHKHU, ITPO3ByYaBIme mocie Hero. Jlokaxkure,
970 MyApbIit MepnH MOXKeT PaCIOIOKUTh BBHICTYILIEHUS IIIYTOB B TAKOM
TOPSIZIKE, ITO KaXKIbIit OAPOH YCILIIUT He 60jiee TPeX OCKOPOUTETbHBIX
[IECEHOK.

4. Koposb ApTyp HOCTEIIEHHO 3aBOEBHIBAET BCE HOBBIE U HOBBIE TEPPUTOPUH.
B n okpectHBIX rpadcTBax BIaCTh MPUHAIJIEKUT JTUOO KOPOJTIO, b0 H3a-
sucumomy HOzxxmomy Coro3y I'pados. Msarexnbie rpadnl B 60IbITHHCTBE
cBoeM o4eHb TpycsuBbl. Kazkiplii ienb B ojiHOM 13 rpadcrs( HA30BEM ero
A) MOXKET MOMEHSITHCST BIACTh. JTO MOXKET IPOM30HTU B TOM CJIydae, ec-
Jin B OOJIBIIMHCTBE rpaHuYaiux ¢ A rpadCrB BJIaCThb NPUHAIJIEKUT He
ToMy, KT0 npasutT B rpadcerse A(T.e., Hanpumep, ecau rpadcerso A npu-
MrHyI0 K HezaBucumomy Coro3y, a OOJIBIMMHCTBO COCEeil TPUCATHYIIN
Kopoumo Aprypy, u nao6opor). Jlokaxkure, 4T0 CMEHBI IIPABUTEJILCTB HE
MOTYT TIPOJIOJIZKATHCST GECKOHETHO.

5. TIlocse KapareIbHOIO MOXOA PHIIAPU COOPAJIUCH 38 KPYIJIBIM CTOJIOM U JIe-
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JIAT CBOIO JT00BITY. VI3BECTHO JIUIIB, ITO M3HAYAIHHO Y KaKJIOTO PBIIApst
qeTHOE KoJmdecTBO MOHeET. [lo Komamme MepimHa KaK/Iblil 1mepegaeT mo-
JIOBUHY CBOUX MOHET CHUAAIIEMY CIIpaBa. ECJII/I ImocJie aToro y KOI‘O-HI/I6y,ZLb
OKa3aJI0Ch HEYETHOE KOJIMIECTBO MOHET, TO J0OPBIN I0XKHBI OapOH, KOTO-
pBIit He X04eT, YTOOBI €ro MOBECH/IH, TO0ABJISET ITOMY DPBIIAPIO €Ie OIHY
MOHETY. DTO IMOBTOPSIETCsT MHOTO pa3. Jloka3aTh, 9To HACTAHET BPEMsI, KO-
IJIa y BCeX phIapeit 0y/1eT MOPOBHY MOHET.

Temuuna Koposist Aprypa - AJIUHHBIA-JIMHHBINA TOA3€MHBI KOPUIOP C Ka-
MéepaMHU TOJIBKO II0 OJIHY CTOPOHY, 3aHyMEPOBAHHBIMU IHCJIAME OT MUHYC
GECKOHETHOCTH 10 IUTIOC OECKOHEYHOCTH. B KaMepax Haxomnarcs 9 y3Hu-
KOB (B OJHON KaMepe MOIYT OBbITh 3aKJIIOUEHBI HECKOJIBKO Y3HHUKOB). MIX
TIOPEMITIKI CKYYaloT, U O3TOMY KaXKJplil JIeHb KAKIX-TO JIBYX V3HHUKOB,
obutaonux B cocenuux Kamepax (k-it m (k+1)-if), mepecesnsior coorser-
crBenHo B (k—1)-10 u (k+2)-10 komuarsl. Jokaxure, 9r0 yepe3 KOHEYHOE
YHCJIO JHEH TIOPEMINUKH He CMOLYT IIPOJIOJIZKATH CBOIO HUIDY.(Y3HHKOB,
3aKJIFOYEHHBIX B OJIHON KaMepe, He PACCEJISIOT. )

IIporynuBasich OHAXKIBI TI0 TOPOJACKOMY 6a3apy MHKOTHUTO, Mepiun yBu-
JieJI MaJIeHBKUX MOIIIEHHUKOB, WI'PAIONIUMX C NOPOXKAHAMY B HAIIEPCTKH.
Kenast npoyunTsh Mayipauiinek, Mepyma npeaioKua uM ofaHo napu. [lapu
3aKJ/II0YAETCS B CJIEMYIONIEM: Oepercsi KoIoma KapT. MaJjbaullku mepeBo-
paYuBaAOT YacTh KapT pydammkoit BHu3. Paspernaercs BbIHYTb U3 KOJIOIBI
MavKy U3 HECKOJIbKUX IMOJIPSIT UJIYIIUX KAPT, B KOTOPON BEPXHSIS U HUK-
Hslsl KapThl JieyKaT pybarikoil BHU3 (B YACTHOCTH, MOYKHO BBIHYTH ITPOCTO
OJIHY KapTy py0Oallkoii BHU3), II€PEBEPHYTH 3Ty NAUKy KaK OJHO IIeJIoe
¥ BCTABUTH B TO K€ MECTO KOJIOMBI. MepJinH IepeBopadnBaeT Ty MadKy,
Ha KOTOPYIO YKaXKyT MaJjbauKu. Mep/nmH BeIUTPBIBAET, €CJIi B KOJIOJIE BCE
KapThl JIATyT pybamkoit BBepx. JlokaxkuTe, ITO B KOHITE KOHIIOB MepuH
BBINT'PAET.

Pa3unoboit
22.07.16

JHopozue dpysva!l [puwnro epems npouamocs. Cnacubo ecem, Kmo
npuwén croda 6 smom umnull chesrchuli denv! Mow sac a0bum.

C. Kanyrun

Ha mekoTopbix 6€/IbIX KJIeTKAX IMaxXMaTHOM JOCKH CTOST KopoJn. Jlokaxu-
Te, 9YTO UX MOXKHO ITOKPACUTD B J[BA I[BETA TaK, ITOOBI KOPOJIU OJIMHAKOBOI'O
1BeTa JApyr Apyra He Oujiu.

Bemmcansr 1000 nesbix quces. JlokaxkuTe, 9T0 BX MOXKHO ITIOKPACUTh B J1BA
IBETA TaK, YTOOBI OTHOIIIEHHE YHCE/ OJUHAKOBOTO IIBETA, HE OBLITO ITPOCTHIM
THCJIOM.
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B kuracce 30 y4eHNKOB, y KaxKJI0ro poBHO 110 2 apyra. Jlokaxkure, YTO MOXK-
HO OpraHm30BaTh He MeHee 10 JI€KYPCTB TaK, ITOOBI JEKYPUJIH TIO JTBOE
Jpy3eil, 1 HUKTO He JEXKYPUJI JIBAXKIbl. Beeryia jin MOYKHO OpraHu30BaTh
11 nexypers?

[MTax pa3bma cBO# KBaAPATHBIN OHOITAXKHBII ABOpeI Ha 64 0aMHAKOBBHIE
KBaJ[paTHble KOMHATBI, DAa3Je/il KOMHATH Ha CeMb KBapTHD (IPOJeJiaB
JIBEPH B HEKOTOPBIX NIEPErOPOJIKAX MeKly KOMHATAMH) U B KaXKJ0l KBap-
TUpe TOCeJIU 1O KeHe. 2KeHbl MOI'yT XOJIUTH IO BCEM KOMHATAM CBOEIt
KBapTUPBI, HEe 3ax0/d K aApyruM. Kakoe HanMeHbIlee 9ucyIo JIBepeil mpu-
[IJIOCH TIPOJEIATh BO BHYTPEHHUX CTEHAX?

HazoBem KpoKoIuIOM IIaxMaTHyo GUTYpY, X0 KOTOPOH 3aKII09aeTCs B
[IPBIZKKE Ha 1M KJIETOK 110 BEPTUKAJIU WJIU 110 TOPU3OHTAIM U 3aTeM Ha N
KJIETOK B IIE€PIIEHIUKY/ISIPHOM HampapjeHun. JlokaxKure, 94T0 Jijist JIFOOBIX
M W N MOXKHO TaK PacKpacuThb KjeTdaTyio jocky 1000000 x 1000000 B
n1Ba 1Bera (sl KasKIbIX KOHKPETHBIX 710 ¥ 12 CBOSL PACKPACKA), 4TO JII00ble
JIBe KJIETKH, COE/IMHEHHBIE OJTHUM XOJIOM KPOKOJIUJIA, OY/IyT MOKPAIIEHbI B
pas3Hble IBeTA.

SakJ/ounTebHAS OJNMIINAIA
24.07.16

Bajuvup AstekceeBud 3a 00€JI0M CheJT CyIl B JBa pasa ObIcTpee, deM
Jleonuy AnnpeeBud, a KoTjiery — B JiBa pada MejyieHHee. [Ipu aToM oH
3akoH4unsI 06eJ1 panbIie. Boigcuure, moxkaayiicTa, ITO IMPOUCXOIUIIO TOTb-
me: Biagumup AnekceeBud et cyn mwin Jleonws AHjipeeBud €1 KOTJIETY.

Yucna or 1 mo 100 Beimucanbl B psia B HeKOTOpoM mopsiake. Copok u3
HUX MOKPAIeHbl B OeJIbIil 11BeT, ocTajabHuble — B depHblil. Jlokaxkure, mo-
JKAJIyHCcTa, YTO HAWILyTCs JINOO /1Ba COCEIHUX OIHOIIBETHBIX YUCJIA, CYMMa
KOTOPBIX HEYETHA, JIMOO JIBa COCETHUX PA3HOIBETHBIX YHC/Ia, CYMMa KOTO-
PBIX Y€THA.

Pemture, moxasmyiicra, B HATYpPAJIbHBIX UUCIAX YPABHEHUE

abc + ab+ ¢ = a>.

Ha croponax AB u AC pasuocToponHero tpeyroyibauka ABC BbIOpaHDbI
Touku P u @) coorBeTcTBeHHO Takum obpa3om, uro u AP = C'Q. Touka
M — cepenuna PQ. Hokaxxure, noxaJyiicra, aro 2AM = CP.

Paccemorpum durypy, ob6pazoBanHyIo BceMu KJIeTKaMU JUATOHAIN KBAJIPa-
Ta 20 X 20, waymeir u3 TpaBoro HUKHETO YIJIa B JIEBBIN BEpXHUN, a TaKKe
BCEMU KJIETKAMH, JIE2KAIUMU BbITITe 3TOH quarona u. Haligure, moxasryii-
CTa, CKOJIbKUMH CIIocobaMu 3Ty (PUTYPY MOXKHO pa3dUTL Ha KJeT4daTble
MPSIMOYTOJIBHUKU C MOMAPHO PA3JIMIHBIMU ILJIOMIAISIMI !
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7.

10.

Permmure, noxasmyiicra, ypaBHeHne B HATYPAJIBHBIX UUCIAX

20 430 +1=6°

B uemnmonare mo Boueiibosry yuacTBOBAJIO HECKOJIBKO KOMAH/I, KarKJIble
JIBE U3 KOTOPBIX CHITPAJIU APYT C IPYTrOM POBHO ofuH pa3. OKa3aaoch, 94To
JUI KaXKJIBIX JIBYX KOMAHJ[ €CTh POBHO 59 KOMAH[I, y KOTOPBIX OHU 00e
Berpasu. Jlokaxkure, moxkasy#icTa, YTO KOJTMIECTBO KOMAH/I paBHO 239.
HamomuamM, wTo HUYBUX B BOJIeitOo/Ie He OBIBaET.

Buyrpu ocrporo yriia AOB pana Touka M, a Ha pa3HBIX CTOPOHAX ITOIO
yriia BeiOpaubl Toukn P u () takum obpazom, uro OP + OQ = OM u
cymma orpeskoB M P u M() HauMeHbIIas /i BCEX BO3MOXKHBIX TAKHX
nap Touek P u Q). lokaxure, nmoxkadmyiicra, ato ZOPM = Z0QM.

IIporpammMma TeopeTudeckoro 3adera
Aneebpa u meopus wucen

CdopmymupyiiTe u TOKa)KUTe CBOWCTBA CPABHEHMIA.

Jokazkute, uto ecant a = b, To a¥ = b*, rue k — marypasnsaoe uncio. Cdop-
m m

MYJIHPYHTE, KOT/Ia MOYXKHO COKDAIIATh HA OIHO U TO K€ YUCJIO0 00e JacTu
CpaBHEHHs, U JJOKa>KUTE 3TO CBOUCTBO.

IycTh @ — HEKOTOPOE YHUCJIO0, KOTOPOEe HE JEJIUTCS Ha IIPOCTOE YUC/IO P.
Hoxkaxkure, uro B nocsegoBareasaocru 0-a, 1-a, 2-a,...,(p—1) - a Bce
YUC/IA JIAIOT Pa3HbIE OCTATKH 110 MO0 p. ChopMmynmmpyiiTe 1 T0KazKuTE,
UCIIOJIB3Ys 3TOT PakT, Maayio Teopemy Pepma.

IIycts p — mpocToe uucso. Jlokaxkure, 9T0 Jij1sI JIOOBIX YUCE ¢ U b BEPHO,

qaro (a+ b)P =aP + bP. Beisesure u3 310M 331291 Mayio Teopemy Pepma.
P

Ormerum Ha GyMare TpOU3BOJIBHBIM 00pa3oM p — 1 Touky. Kaxkoit Touke
COIIOCTAaBUM KaKOH-TO HEHYJIEBOI OCTATOK IIPH JesieHnn Ha p. [IpoBeném u3
octaTka k cTpesiouky B ocTaTok ka. Jlokarkurte, YTO BCe TOUKHU pa3buBa-
FOTCsT Ha IUKJINYECKHe MaPINPYThl OJUHAKOBOI JJINHBI. BbIBenTe MaJIyto
Teopemy Pepma.

Auropur™m EBkinza.
Ompenesrennie HOK u HO/I. Ux cBoiicTsa.

Jluneitnoe npejcrasiaenne HO/I. JlokazaTeibCcTBO JIMHEHHOTO TIpEICTABIIE-
HUs Yepe3 KaTsiIeecs KOJIeco.

Jluneitnoe npejcrasierne HO/l. JlokazaTeibCTBO JIMHEIHOTO TIpeICTaBIIe-
HUsl 9epe3 ajJroput™ EBKinja.

O6paTHbIe OCTATKH.



48

Kuposckasa JIMIIT 2016, 7 kiaacc

11.

N o A W N R

10.

Teopema Bunbcona. Eé mokazarennbctsBo. Teopema, obparnas Teopeme
Bunbcona.

Kaaccuueckras xomburamopura
JlokarkuTe KOMOMHATOPHO 1 anrebpamdecku: kCF = nCﬁj.
Jokazkute KoMGHHATOPHO U anrebpamyieckn: CH—1 4+ Ck = Ck .
JBa onpezesnenus: Tpeyrosnbunka I[lackasist n X paBHOCHIBHOCTb.
Burom Heiorona u ero cBa3pb ¢ Tpeyroipunkos [lackasis.
JhioGwie fBa joKazarenbersa Toxkaectsa: CO + CL + ... 4+ Cn = 27,
Jhiobwie fBa jokazarenberba Toxaectsa: Co — O +C2 — ... £ Cn = 0.

Jokazkure, ucrosbsys Tpeyrombuuk Hackans: CF + CF Lt Ck =

k+1
C(n+1'

Jokasknre, mernombsyst Tpeyrombauk lackams: (C9)2 + (C1)2 + -+ +

(Cp)? =C3,.

IIycts p > 2 — upoctoe uncsiao. CKOIBKO CYNMIECTBYET CIIOCOOOB PacKpa-
CUTh BEPUIMHBI IPABWJILHOIO P-YIOJLHUKA B ¢ IBETOB (pacKpacKku, KOTO-
pbI€ MOYKHO COBMECTHUTH [IOBOPOTOM, CIUTAIOTCs OJUHAKOBLIME)? BoiBenu-
Te u3 3Toro Majayio reopemy Pepma.

IIycts p > 2 — npocroe [ncio. CKOJIBKUME CHOCOOAMH MOXKHO IIPOBE-
CTH Yepe3 BEepPHIUHBI [PABUJILHOTO P-YIOJIbHUKA 3aMKHYTYIO OPHEHTHPO-
BaHHYIO P-3BEHHYIO JIOMaHYIO (JIOMaHble, KOTOPbIE MOKHO COBMECTUTH IO~
BOPOTOM, CUUTAIOTCS OJUHAKOBBIME)! BoiBeauTe u3 sroro reopemy Buib-
COHA.

T'eomempus

BuyTpu TpeyronbHuKa B3sIM JIBe TPOU3BOJIbHBIE TOUKU. JlOKaxKuTe, ITO
paccTosHre MEXKJIy HUMU HE MPEBOCXOJNUT HAWOOJIBbIEHl CTOPOHBI Tpe-
YTOJIbHUKA.

3amauya 'epona n3 Anekcaugapun. Touku A u B jiexkar 1o oJiHy CTO-
pony ot mpsimoii. [locTpoiiTe Ha 91Ol TpsiMOit Takyt TOuky M, 9TOOBI
cymma orpeskoB AM + BM 6buia MUHUMAJBHA.

Peabcel EBkaunga. opMyIupoBKa 1 10KA3aTETHCTBO.

Jlemma o simHOJsieyme. JlokazkuTe, 9TO €CiU 0JI B KOMHATE ILIOIIAIBIO
S HaJ0 MOKPBLITH JUHOJIEYMOM OOIIEl ILIOIMAIbI0 TakxKe S Tak, UTOObI
He OBILIO YIaCTKOB, TOKPBITHIX 00JIee €M B JBa CJIOSA, TO IJIOMAIL I0JIA,
[IOKPBITAasl ABAXK/Ibl, PABHA ILJIOMIAIN 110JIa, He IOKPBITOI HU pa3y.

I'MT, paBHoynasieHHbIX OT JaHHBIX Touek A, B u C. 'MT, pasHoymajen-
HBIX OT JAHHBIX MPSMBIX a,b 1 c.
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6.

10.

YerBépThIii TIPU3HAK PABEHCTBA TPEYTOJBHUKOB. J[0OKA3aTENBLCTBO TOrO,
urto B Tpeyroyibinkax ABC u A'B'C' ¢ AB = A'B'u /BAC+/B'A'C' =
180° pasenctso cropon BC u B'C’ pasHocuibao pasencTsy yrios ZBC A
u /B'C'A".

BuyTtpu octporo yria ¢ Bepmunoit O B3siin POU3BOILHYIO TOUKy A. Eé
OTPa3W/IM OTHOCUTEJILHO CTOPOH yTIyIa U moJiydmin Toukn Ay u As. Jloka-
xute, uro yroa A1OAs He 3aBUCHAT OT BBIOOPA TOUYKH.

Beicorsr TpeyronpHuKa mepecekaroTcs B 0iHOM Touke. OPTOIEHTpUYIECKast
9eTBEPKA.

Teopus epagos

Ornpenerienne ABY/I0JLHOTO rpada.

a) JlokazaTejabCTBO TOrO, 4TO BCE IUKJIBL B JIBYIOIBHOM rpade UMeroT Jér-
HYTO JIJTUHY.

6) JlokasaTeabCTBO TOTO, UTO €CJU B JBYAOJLHOM rpade ecTh 3aMKHY-
TBIN IUKJI, TTPOXOIAIINI Yepe3 KarXKYI0 BEepIINHY POBHO IIO OJHOMY pa3y,
TO BEPIIUH KAXKJIOI'O I[BETA ITOPOBHY.

B) JloKazaTeJbCTBO TOrO, 94TO €CJId B ABYI0JLHOM Ipade ecTh IIyTh, Ipo-
XOJIATIHH Yepe3 KazK LyI0 BEPIIUHY POBHO O OJHOMY Pa3y, TO YUCI0 GeJIbIX
BEPIIIH OTJINIAETCS OT YUC/Ia 96PHBIX BEPIIUH He Oosiee, YeM Ha 1.

YeTbIpe ompeeeHns JepeBa. DKBUBAJICHTHOCTb TPEX U3 HUX.

JlokazaTeabCTBO TOTO, 9TO B KAXKJIOM JiepeBe u3 Oojiee 4eM O/IHOI BepIu-
HBI €CTh XOTsI OBl J[Ba JIUCTA.

Yerwipe omnpesenenus: jepesa. Jloka3aTeabCTBO, YTO CBA3HBIN rpad sB-
JISIETCSI IEPEBOM TOTJIA M TOJIBKO TOIJA, KOTJA Y HEero n BepmuH u n — 1
pebpo.

JIlemMa o cyliecTBOBaHUU OCTOBHOTO JiepeBa (ckesiera). Jokaxkure,
9TO U3 KaXKJOT'0 CBA3HOTO I'pada MOXKHO YIAJIUTH HEKOTOPOE UHUCJI0 pebep
Tak, 9TOOBI MOJIYYMJIOCH JIEPEBO.

JlokazaTeabCTBO TOrO, YTO B CBA3HOM rpade MOXKHO BbIOPATH OIHY U3
BEPIINH TaK, YTOOBI IIOCJIE ee yIAJIeHHsI BMECTEe CO BCEMU BEIYIIUMU W3
Heé pebpaMm OCTaHEeTCsI CBA3HBIN rpad.

Jokaxkure, 910 B TypHUpe (IIOJHOM OPHEHTUPOBAHHOM rpade) Haiigercs
IIyTh, KOTOPBIN IIPOXO/IUT 110 KaXKJI0if BEPIINHE POBHO OJINH Pa3.

Hoxkazkute, 4T0 rpad ABYI0IbHBINH, €CJIM B HEM HET ITUKJIOB HEITETHON JIJTH-
HbI, UCIIOJIb3Y$l MHJIYKITUIO 10 KOJIMYECTBY BEPIIIUH.

Joxkaxkure, 9T0 rpad ABYIOIBHBIN, €CJIM B HEM HET [TUKJIOB HEIETHON JJTH-
HBI, UCIOJIb3Ys UHIYKITUIO 10 KOJIMYIECTBY pebep.

B rpade crenens kaxkmoit BepmuHbl He mpeBocxomuT d. Jlokakure, 94TO
BCe BepIIUHBI rpada MOXKHO MOKpacuTb B d + 1 1BeT Tak, 4To0bI JIIOObIE
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JIB€ BEPIINUHBI, COEUHEHHbIE PEOPOM, MMEIN PA3HbBIN I[BET.
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