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ITOT HEOOBIYHBIA COOPHHK MaTeMaTHYeCKUX 3agad IpefHa3HaueH
IS BcexX JrIoOWTeNell MOPasMBIIMUIATh Hal WHTEPECHOW W HEempoCTOn
po06IeMOIi.

Ruura paspgenena ma nBe OCHOBHBIe yactu. B mepBoii wacrm, o3sa-
raaBjieHHoO «3amauku», cobpanbl 40 3amMevareJbHBIX 3amau C IOIPOO-
HBIMU DPeNIeHusIMYU, OOJBIINHCTBO W3 KOTOPBIX SBJSETCS <«MaTeMaThde-
CKUM (DOTHKIOPOM». YPOBEHD CHOKHOCTH 3aadeK B CPeJHEM BO3pPAcTaeT
Mo Mepe pocTa HOMepa, OT cpaBHUTENbHO MpocThiXx (1—6) g0 Bech-
Ma caoKHbIX (35—40). OpHako OTIMYMTENLHOW WX YePTOil ABJIACTCS
TO, UTO [JIA perneHus OOJBIIMHCTBA 3amadek He Tpedyercs HUKAKAX
cHelMaJbHbIX 3HAHWI 1O Maremarure. VIMeHHO 103TOMY UM U Obl-
JI0 TPUCBOGHO YMEHBIIUTENbHOE Ha3BaHWE «3aJaUKU», XOTS HEKOTOPbhIe
W3 HUX JOBOJBHO CJHOKHBI. [lo 3TO yKe mpuumHe YWTaTeN 0 PeKOMEHY-
eTCsI HauaTh 3HAKOMCTBO ¢ KHUTOW ¢ TAHHOTO pasjesa, BHIOpaB Hamboee
MOHPABUBIIHAECH 3aMaYKI.

Bropas gacts osarmaBiena «3amaum» W MPECTaBIsIET co00M cobpa-
HEe 3aja4, IpeIaraBIinXxcsa Ha pasandabix onumnnagax (MocKoBCKOI,
Bceepoccniickoit, onumnuage MIY u gp.). Jlna ux pemenus tpebyercs
3HAKOMCTBO CO ITKOJBHOW ITPOrpaMMol mo maremature. Hak u B mepBoit
YaCTH CIOMKHOCTH 3a/[ad BO3PACTaeT MO Mepe pocra HOMepa.

Kuwura cuabsena remarnueckum myreBopgurenseMm (c. 67), B Kotopom
yKaszaHa TpuMepHas pasOomBKa 3amad mo remam. OH MoskeT OBITH MOJTE3eH
IJIs yuuTesJell W PYKOBOIUTENeH MaTeMaTHuecKMX KPYKKOB, a TaKKe
JUIsT TIKOJBHUKOB, CAMOCTOSITEIHLHO TOTOBSIIMXCA K MATeMaTHYeCKUM
ONMMIIAAMTAM.

Henato ycmexoB B permeHnu u 3amadyer, u 3amadl

Nwous 2004 roma. Asmop.



Tpu oxorHura cBapuim Karmry. [lepBbiil Jan jBe KPY:KKU KPYIbI,
BTOPOil — OfHY, TpeTUii — HHU OJHOH, HO OH pACHJIATUICH HATHIO
narpoHamu. Hak MOJSKHBL MOJENNTH IIATPOHBI IIE€pPBHIE IBA OXOTHHKA?

MoskHo nm paccraBuUTh OXpaHY BOKPYT HeOOJBIIOT0 00hEKTa Tak,
41006l HU K OOBEKTY, HU K YACOBBIM HEJb3s OBLIO HE3aMETHO MOJ-
kpactbes? (Ramapiii wacoBoit cromt HemoaBwykHO w Bupur Ha 100 M
CTPOTO BITEPEN.)

B meroropom 1apcTBe, B HEKOTOPOM TOCYIapCTBE €CTh JIECATH WC-
TOUHUKOB ¢ MéprBoit Bomoit (NeNe 1, 2, ..., 10), xoropas 1mo BKycy
He OTIMYaeTcss OT OOBIYHON, HO ABJIACTCA CHJIBHBIM AAOM (CMepTesbHbIM
nase mas Kames Becemeprnoro). IlporuBosimueM s Bofbsl u3 106010
MCTOUYHMKA ABISIETCS BOMA M3 MCTOYHUKA ¢ OGALIIAM HOMEpPOM (s BO-
el u3 merournka Ne 10 mporuBosius mer). Merounmrm NoeNe 1, ..., 9
obmmepocrymuel, ucrouauk Ne 10 gocrymen aump Kaimero.

Wsan BeizBan Kamges Ha [ysiib, MPeIJIoKUB 0OMEHATHCA CTaKaHAMUT
¢ MEpTBOU BOMOW u BHIIWUTH e6. Kaimell, KOHEYHO, COIVIACUJICS, IPeJ-
noskuB Vsany Bopmel u3 mcrounmka Ne 10 m paccumrbiBasi TpPUHATH €€
B KauectBe tporuBosinusi. Ommako WBau ocramncs skus, a Hameir ymep.
KRar Usany sro ymamocs?

Kax tpems mpsMoiuHeiHBEIME paspesaMy pasfequTh KPYLIBIid TOPT
Ha a) ceMb, 6) BOCeMb YacTei?

4



PR «Hapyusrenes

B ropope SampemjaeBcke B MeTpPO CTPOTO 3AIpeIeHO IIPOBO3UTH
[PeIMETEI, JUTIHA, MIUPUHA WIK BhICOTA KOTOPHIX mpesocxoput 1 m. Tem
He MeHee repBorIaccHURy Bace ypanocs mposestu biku puunoii 1,0 m. Kax?

Ilopora mesxay aByms ropueiMu cénamu A m B upgér to B ropy,
TO TOJ TOPY. ABTOOYC, KOTOPBIH PasBWBAET CPETHIOD CKOpocTh 30 KM/4
B ropy u 60 ®m/u mopm ropy, mpoexan us A B B u o6paruo. Harosa
OBIJIA ero cpeHsis CKOPOCTh HA BCEM TyTH?

7 pe—

HKopoas pemmi yerpouth sK3aMeH TPEM TPUBOPHBIM Myzaperam A,
B u C. O coobmumi, 4T0 y HEr0o WMEIOTCsA [ABa OeTBIX W TPU UEPHBIX
rkornara. [locime sToro Koposmb 3aBs3anm raaza MyjaperniaM ¥ Hamea Ka-
sKIOMY 4épHBI Koamak. PassssaB rmasza, kopoab cmpocua: «Mosker man
KTO-HUOYIb W3 BAC OMPEEeNNThH IBET CBOETO KOJTMaKa’».

Mypnpernbl oTBeTHIN:

A: «Her, Tak Kak MOTY OMIHUOUTHCS».

B: «Her, Tak Kax Mory OmmuOUTHCSA».

C: «Jla, na mue 4épHBI KoJamaK!».

KRar mymperty C 310 ymamocs?

. D
Ha cBoit meus posxpmennss Mama wmc-

MeKJa TOPT, UMeIuii GOpMYy NpPaBUIb-
voro mecruyronbauka ABCDEF. Paspe-
3aB eT0 TaK, KaK IOoKazaHo Ha puc. 1
(M uw K — cepeguust cropon AF u FE
COOTBETCTBEHHO), OHA OTAaNa [BA BBIe-
JeHHBIX Ha puc. 1 KycKa CBOHM TOCTAM:
TpeyroibHbII — Bace, a ueThIpéxyrosn-
weiii — [lere. KoMy u3 Mamunbix rocreit
mocTasics OONMbITUI KycOK TopTa?

B BoseiibonpHOM TypHEHpE, TPOXOAMWBINEM B ONMH Kpyr (Kaskmas
KOMAaHla WTpaer ¢ Kaykmoi posHo omuH paz) 20% Bcex KomamHm He ofep-
sRaIU HU OHON mobesbl. CKOIBKO KOMAH[| yYacTBOBAJIO B HTOM TypHUpe?
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Ha 1mrecrs BHenrHe OfWHAKOBBIX TI'MPh, MAaCChl KOTOPHIX COCTABJIS-
or 1 r, 2 r, ..., 6 r, HakJgeeusl Tabuuukym ¢ HagouceaMmu <«1 1>,
«2 1™, ..., «6 r». Kak mHa vameuHpIX Becax 3a [ABa B3BeIINBAHNS
OTIPEMIeNINTh, TPABUIBHO JIM HAKICCHBI TaOIUIKu?

B tenrpe momsi, mmerormero ¢gopMmy KBajgpara, HAXOTUTCS BOJIK,
a B BepIIMHAX KBajipata — dersipe cobaku. Boak mosker Gerars mo Bce-
MY TOJIO, a COOAKM — TOJBKO II0 €ro CTOpOHaM. VI3BecTHO, 4TO BOIK
3agupaer cobary, a ABe cobaku 3ajgupaior Bonka. MaxkcumanbHas cKo-
POCTh KasKIOI cOOAKM B IOITOPA pas3a 0OJbIne MAKCHMATIHHON CKOPOCTH
BoaKa. [loraskuTe, 9T0 cO6AKM MMEIOT BO3MOIKHOCTh HE BBIITYCTHTH BOJIKA
34 TPeMIebl TOJIS.

Houn. Manbuug, mama, mama u 0abyIliKa HaXOJATCS HA OXHOM Oe-
pery peKm u XOTAT IMepelTw 1o MocTy Ha apyroi Oeper. OHu mmeror
mpu cebe opma dorapuk. [lo mocty Moryr maTn Makcumyw™m fBoe (06s3a-
TenbHO ¢ (pomapukom). Ilama cmocoben mpeomosners moct 3a 1 MuHyTY,
MaJbunK — 3a 2, MamMa — 3a o, 0aOymra — 3a 10 mumyr. 3a Kakoe
HanMeHbITee BPEMs BCe OHM CMOTYT TIePermpaBUTLCS Ha Apyroil Geper?

Yuacrku cagoBoro toBapuirectsa 3anumaior miromans 100100 u,
npuyéM pasMep KasK[Ioro yvacrka paseH opuoit corke (10x10 merpos).
JleBATh y4acTKOB HepagUBHIX CafoBOAOB mopocian OypesaoMm. Ecam pos
HEKOTOPOTO YYacTKa B KAKOI-TO MOMEHT OKa3ajoch, 4TO ABa miIu Goiee
COCEIHUX II0 CTOPOHE y4YacTKa MOPOCIN OYPbAHOM, TO HA CIEMYIONUN IO
mopacraer u oH. [loka)kure, 4T0, TeM He MeHee, BCE YUYACTKU CAOBOTO
TOBAPHINECTBA OYPHSHOM He 3apacTyT.

THoms»

3a KpyIMIBIM CTOJIOM CcHUAAT ceMb rHOMOB. llepes waskmbpiM crowt
KpyskKa. B Heroropbie m3 sTuX KpyyKeK Haauto Mojioro. Oauu u3 THO-
MOB pa3jimBaeT BCE CBOE MOJIOKO B KPY;KKU OCTAJbHBIX MOPOBHY. 3areM
ero coceji CIIpaBa J[eJaeT TO JKe caMoe. 3aTeM TO JKe camoe J[eJTaeT CIey-
omuii cocex cupasa u T. . [locie Toro, Kak mocaeqHUN, ceIbMON THOM
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pa3IMI BCeM OCTATBHBIM CBO8 MOJIOKO, B KaUKJOH KpY)KKe OKa3ajloCh
CTOIBKO JKe MOJIOKA, CKOJBbKO B Hell Oburo BHadame. Bo Bcex Kpys-
Kax BMecre 3 aurpa MoaOKa. CKOIBKO MOJIOKA ObLIO HepPBOHAYAIBLHO
B KaJKJO0I KpysKKe?

«O6MKeHHass MaTb»

Monopoii yemoBek ;kuBétr B MockBe Boasie cranmuu Merpo. Horma
OH efleT K JIeBYIIKe, TO CAAUTCA B I0e3], IOAXONAIMN K Itardop-
Me €O CTOPOHBI IeHTpa ropoma. Horma jke emer K Mmarepm, TO CamuTCs
B moe3q, upymuii B 1meHTp. Mosomoil uyesoBeK MPUXOAUT HA CTAHITHIO
ROKABI [IeHb B pa3Hoe BpeMs W CAAWTCA HA MEPBBHIN MOMaBIIHUIICA
noeanr. [lo kaskmoMy M3 HampaBeHUi oe3fia XOMAT ¢ OfMHAKOBHIM WH-
TepBasioM 3 MuHYTH. TeM He MeHee, MOJOJON YeJOBEK OBIBAET B TOCTSIX
y pesyinku mpumepuo B 10 pas uamie, yem B rocrsax y martepu. Ilouemy?

«ABMANMHUM»

B HeroropoM rocypgapcrBe cucreMa aBUAIUMHUN YCTPOGHA TAKUM
obpaszoM, 4ro JI000I TOPOJ COGNMHEH aBUAJMHUAME He 0Ooliee, 4eM
¢ TPeMs JpYruMu, 1 U3 J060ro Topoa B J060I IPYroil MOKHO [0JeTeTh,
crenas He Oojee opHoi nepecagku. Kakoe mamGosbinee 4mcyio ropopos
MOsKeT OBITH B 9TOM TOCYyJapcTBe?

«KoHsaMm TecHO»

Karoe nanGonblee 4ncio KOHe MOJKHO PACCTABUTL HA MIAXMATHON
JloCKe Tak, 4ToOBl HUKaKWe ABa He Ouam Apyr ppyra?

«YNPSAMbBIN YYHOK»

Bol pepskure opuH KOHEI[ OYeHb HJIACTUYHOTO PE3UHOBOTO IIHY-
pa giaumuaoir 1 m. OrT BTOPOTO €ro KOHIIA, KOTOPBIM 3aKPeILIEH, K BaM
co cropoctbio 1 cm/c momsér skyk. Kasupiit pas, Korga oH IpoOIIOJI3aer
1 cMm, BBl ymauHsiere pesmHRy, orcrymas Ha 1 merp. [lomomnsér am sKkyk
IO BaIlmei pywrm?

MOLLeHHMEe YroJIKaMu»

W3 wimeryaroit mockm pasmepom 2"X2" kiaerok (n>1) BbIpesann
OflHy M3 KJIeTOK. [loRajkuTe, 4TO OCTABIIYIOCH YaCTh MOJKHO 3aMOCTHTH
YrOJKAMU 13 TPEX KIETOK.



«MapnaMeHT»

B napnamenre y Kasgpmoro memyrara He 6osee Tpéx Bparos. Jloxkamu-
Te, YTO HAPJAMEHT MOKHO pa30uUTh HA [BA KOMHTETA TaK, YTO Yy KaJKIOTO
napiaaMeHTapusi B ero Komurere Oyjer He Gosee ofHoro Bpara. (Cumra-
ercs, uto ecim B — Bpar A, o m A — Bpar B.)

«1000 npuBMAEHWH»

B opmoit mkone ecrs 1000 mkadoB mias omeskasl ¢ HOMepamu 1,
2, ..., 1000, roropeie Ha HOYBL 3ammpaioTcsa. B aroil miKkoje KUBET
1000 npuBupmennii. PoBHo B momHOuYs 1-e mMpuBHUeHUE OTKPHIBAET BCe
mKael; 3aTeM 2-e 3aKpbBaeT MKa@bl ¢ HOMepaMu, JeJIANUMUCcA Ha 2;
3aTeM 3-e MeHseT cocTosHme (OTKPHIBAeT, eciu IMKa( 3aKPHIT W HA060-
por) rex mradoB, HOMep Korophix meaurcs Ha 3 u 1. 1. 1000-e menser
cocrostame mrkada ¢ momepom 1000, mocie yero MpUBUMEHUSA UCUE3ALOT.
CroabKO TIKA(OB OCTAHYTCS OTKPBITHIMU?

N o
«TpeyronbHbIM 3aMOK»
’

[Inan 3amra nmeer popmy pas-
HOCTOPOHHETO TPEYTOJbHWKA CO CTO-
ponoit 100 m. Ou pasmenén na 100 Tpe-
YroabHBIX 3a510B (puc. 4). Bee crens
3aJI0B MMEIOT O{MHAKOBYIO JTUHY —
10 merpoB. B cepenune rasgaoit cre-
HBI M@y 3aJaMU CIeTaHbl TBEpPH.
JlokaskuTe, ITO €CIW TYPUCT 3aX0UET
MPOUTH TI0 3aMKY, MOOBIBAB B KajK-
moM 3ajme He Ooyiee OIHOTO pasa,
TO OH CMOJKeT OCMOTpeTh He Ooiee
91 saza.

26 JRggrm

B 3a6ere yuactByior tpu momagu: Asna, Bamna u Buoma. CraBru
Ha ux nobeay npuHuMaiorcs ¢ coornormenusamu 1:1, 1:2 u 1:6 coorser-
CTBEHHO. JTO O3HAYAeT, YTO eCJU BBI, HAIPUMep, MocTaBuiau Ha DBamry,
U OHA MPUIIJIA [ePBOI, TO BBI IOIyYaeTe HA3aJ[ CBOU J[HbIU ILIIOC YIBO-
CHHYI0 HAaYaJbHYIO CTAaBKY. B IpoTUBHOM ciiyuae BBI TepsieTe [eHBIU.
Urpor umeer B kapmane 205 mosnnapos. Mosker i oH rapaHTHPOBAHHO
BHIUTPATh Kakyio-iubo cymmy? Ecawm pga, 1o Karyo?




uTe KBagpart!»

Paspes;xbre durypy, morasan-
HYI0O Ha pHC. D, HA J[Be YaCTU
7 CJIOKUTEe M3 HUX KBajpar.

~
CKyJauMBaH1E»

Y Heckorbkux KpecthsiH ecth 128 omern. Ecam y koro-to m3 Hux
OKa3BIBAETCS He MeHee MOJOBWHBI BCEX OBeIl, OCTANbHBIE CTOBAPUBAIOTCS
7 PACKYJTauMBAIOT ero: KaKAbll Oepér ceGe CTOJBKO OBeI, CKOJBHKO
y Hero yske ectb. Ecau y qBonx mo 64 OBIIBI, TO PACKYJIAYUBAIOT KOTO-TO
oguoro u3 HuX. [lpomsomnnio poBHO cemb pacKysiaumpBanuil. Jloraskwmre,
YTO TIOCJIEe ITOTO BCE OBI[BI COOPATICH Y OHOTO KPECThIHUHA.

29

Nwmeercsi 100 ryuer mo 100 moner. Ogna u3 Kyuer cocrout u3 gaib-
MUBBIX MOHET, KOTOPbIe Ha OfWH TPaMM JieTde HAacToAmMuX. Bec macros-
meit monersl cocraBiser 10 rpammos. Hakoe HamMmeHbIllee 4KCIO B3Be-
MUBAHUN Ha OOJBIINX TMPYRUHHBIX BECAX CO CTPETKON HeoOXOmmMO,
9TO0BI OTHICKATH KYYKY U3 (DATbITUBBIX MOHET?

NFpHas 3aja4a
YeMeCaYHMKa»

Boccranosure menenne!

* %k sk ok ckosk ok ok |k ok ok
* k k * %k 8 % %
* %k ok ok
* % %k
* %k ok ok
* sk ok ok
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B manenbkoM 3oomapke u3 wierku yoemka- [ )
na obespsna. Eé mossar msa croposka. U cro-
poska, u obesbsaHa 0eraloT TOJBKO IO JOPOIK-
kaMm. Bcero B 300mapke Imecth Y3KUX [OpO-
JKOK OMHAKOBOM JUTMHBI, YeThIPe M3 KOTOPHIX
UIyT [0 CTOPOHAM KBajpara, U [Be — IO ero
cpepauM aunuaM (pue. 6). B kammwiii MmomenTt
BpeMeHU 00e3bsIHA M CTOPOKA BUIAT APYT APY-
ra. Moryr jiu cToposka moiiMarh 00e3bsAHy, eclau J
obesbsia Geraer B Tpu pasza ObicTpee CTOPOsKeit? Puc. 6

IIpodeccop mMaremarury B3si BepEBKRY IOJMHHEe, MPUKpPENu eé
K KapThHe ¥ TOBECHJ KAPTWHY Ha JiBa TBO3[S TaK, YTO OHA BWCHT,
HO eclIn BBHIJIePHYTH JM1000i IBo3b, T0 KapruHa ymamér. CMoskere au BBI
crenaTh To ke camoe? A MOBECHTh KapTUHY TaKuM jKe 00pa3oM Ha TpU
rBO3/A?

33 Bioner

Ha cyme B kKavecTBe BeIECTBEHHOTO TOKA3aTeNbCTBA MPEIbABICHO
14 wmowner. Ilpu srom cynm 3Haer, uTo ajbiiMBbie MOHETHI BECAT OJMHA-
KOBO, HACTOSITIIE MOHETHI BECAT OJMHAKOBO, W 4TO (PATHITUBHIE MOHETHI
Jerde HacTOAIUX. JKCIepT O0HAPY:KUJI, 4ro MoHeTel ¢ 1-ii mo 7-i0 —
danpmuseie, a ¢ 8-it o 14-10 — nacrosimue. Kak emy ¢ nmomorpio Tpéx
B3BEIIMBAHUII HA YANIeYHLIX Becax 0e3 rupb yOeguTh B 9TOM CYH?

B TIpocrokBamuuckoin HauambHOU ImKosie yuurcs 20 mereit. ¥ Jio-
OBIX JBYX W3 HUX ecTh o0muil sen. [lokaskure, 94T0 y OJHOTO 3 0B
B DTOM TIKoJMe yunmtcsa He Mmewee 14 Buykos. (Sameuammue: moboil
peGéHOK He MOKeT MMeTh OoJiee IBYX JefyIleK.)

Hoponws pemmi yerpouth NpoBEepKY CBOUM CTa MyjperaMm u Co-
o0Iu, 4To Ha CJHEAYIONUN JIeHb OH BBICTPOUT BCEX C 3aBSA3AHHBIMU
riazaMu B Oouepe[b W HaJeHeT KayKJOMY UEpPHBIN WiIu OBl KOJTaK.
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[Toce Toro, kak riasa OyAyT pasBs3aHBI, RayK[bIH, HAUMHAS C IIOCJEN-
HEero B odYepeju, HA30BET HpeAIojaraeMblil IBeT cBoero Kosmaka. Kean
OH IIPH 3TOM He yrajaer, To Oymer Ka3HEH. Y MYAPEIOB eIlé ecTb BpeMs
JIOTOBOPUTHCSI, KaK OHU OYAyT meiicTBOBaTh 3aBTpa. CKOIBKUM Myfpernam
HaBePHsKA YACTCS CHACTHUCH?

B wurpe «Jlecanr» pBe apmum 3axsareiBaior crpany. OHum XoisAT
M0 ouepejn, Ka;KAbIM XOJOM B3aHUMAasg OJUH U3 CBOOOMHBIX TOPOJOB.
IlepBoIii cBOTI rOpoM apMus 3aXBaThIBAET C BO3MIYXa, a KaKIBIM CIETYIO-
MM XOJIOM OHA MOJKET 3aXBATHUTH JIIOOOW TOPOJ], COGMHEHHBIN OPOTOMH
¢ KakuM-HUOyJAb Yy/Ke BaHATHIM 3TOil apmuein ropogoMm. Ecam rtaxkumx
ropojioB HeT, apMus MpeKpaliaer cBOW 0oeBble JeilcTBus (IpU 5TOM,
BO3MOSKHO, JPyrasg apMus cBom felictBus mpogomkaer). Haiiméres sm
TaKas cXeMa TOPOMIOB W JIOPOT, YTO apMus, XOIAIIAs BTOPOI, CMOKeT
3aXBaTuTh OOJiee MOJOBUHBI BCEX TOPOJOB, KaKk Obl HU JelicTBOBaja mep-
Bas apmusa? (Ymcao ropomoB KOHEUHO, KayKias Aopora CoeuHsaeT POBHO
IiBa Topoja.)

Bpeansie MpuaHEioe

Koporsimiku, sgkusymme B IlBeTrourom ropope, Bapyr craiu 6oserh
rpunmnoM. B ofuH neHh HECKOTBKO KOPOTHIIEK MPOCTYAUINCH U 3a607e-
AW, W XOTS TOTOM YiKe HUKTO He MPOCTYKAJICSH, 3[0POBBIE KOPOTBHITIIKI
3aboJeBan, HaBelas CBOUX OOMbHBIX fipy3eil. VI3BecTHO, 4TO KasK/bIil
KOPOTHIIITKA 0O0JIeeT I'PUTITIOM POBHO [IeHb, TPUYEM TOCTE TOTO Yy HEro
Mo KpaiiHell Mepe eImeé OAWH JeHb ecTh WMMYHHUTET — T. €. OH 30pPOB
u 3abosieTh ONATH B 3TOT HeHb He MoKeT. Hecmorpsi Ha snupmeMmuio,
KaJKMIBIl 3MOPOBBIIl KOPOTHIIIKA €/KeJHEBHO HAaBeIaerT CBOUX OOJBHBIX
npyseit. Horma mauamach smugeMus, KOPOTHIMIKA 3a0bLIM O TMPUBUBKAX
n He fenaior nx. [lokaskure, uto

a) ecau 3a JieHb [0 SMHUIEMUM KaKue-HUOYIb KOPOTHIIIKU CIeJaTn
NPUBUBKY U UMEJU B IHEPBHIA JIeHh MMMYHUTET, TO JMUEMUs MOKET
MPOJIOJIRATHCST CROJIb YTOMHO JIOJITO;

6) ecam ke B TEpPBBIA JeHb MMMYHHTETa HU Y KOrO He OBLIO, TO
SUUIEMUST PAHO WU MO3[HO KOHUYMTCS.

B tiopemy momecrmim 100 ysmumxo. Hamsuparens crasam um:
«fl mam Bam Beuep MOrOBOPUTH JPYT C JPYTOM, & TOTOM PACCAIKY IO OT-
MeJNbHBIM KaMepaM, u o0IaThess Bel Oosbine He cmoskere. Muorma s 6ymy
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OJfHOTO W3 BAC OTBOMHMTH B KOMHATY, B KOTOPOU ecTh Jiammna (BHadaje
OHA BHIKJIIOUEHA). YXO[sd M3 KOMHATHI, BHI MOJKeTe OCTABWUTH JAMITy Kak
BKJIIOUEHHON, TAK M BBIKIIOUeHHOU. Kcjim B KarkOW-TO MOMEHT KTO-TO
73 BAac CKajykeT MHE, YTO BBl BCe yyKe TOOLIBAIM B KOMHATe, W Oymer
mpaB, TO 1 BCeX BAC BHITYNTY Ha CBOOOAY. A ecim HempaB — CKOPMITIO
Bcex Kporopuiam. U He BONHYITECH, YTO KOTO-HUOYIb 3a0ymyT — ecju
Oymere MoJiYaTh, TO BCe MOOBIBaeTe B KOMHATe, W HU I KOTO HUKAKOE
mocereHe KOMHATHI He CTAHeT TOCTeHUM».

[Tpugymaiite crpaTeruio, rapaHTUPYONYI0 Y3HUKAM OCBOOOKIEHIE.

ET 2 <Mapretua  koxoc

Mapreimka nopuumaercs na opamua u3 100 sraseit Hebockpéda
u Gpocaer BHU3 KoKoc. OHA TBITAETCS BBIACHUTH, ¢ KAKOTO HANMEHBIITETOo
JTaska HYIKHO OpPOCUTH KOKOC, 4TOOBI TOT pasduics. HakoBo MuHUMAIb-
HOEe YMCJI0 TOIBITOK, [OCTATOYHOE IS HTOTO, €CJIW Yy MApTHIIIKA BCETO
IBa Kokoca?

r I eTom wwarymors

Bepymuii urper «UymecHoe 1one» Ipemyiaraer UrPOKYy YKasarh
Ha OfHY W3 TPEX MIKATYJOK, B KOTOPOW, MO e€ro MHEHWIO, HaXOJATCSH
merbru. Ilocie wero XuTpblil Bemyl(uil OTKPBIBAET OHY W3 OCTABIIUXCS
MKaTyJI0K (IYCTYI0, TaK KaK BeAYIMil 3HAET B KAKOW M3 TPEX MIKATYIOK
JMeHbIU) U TpejjiaraeT UTPoOKy U3MeHuTh ¢BOil BbiGOp. Crowt jim UrpoKy
ITO JesarTh?



PaccraBpre Ha maxmatHO#l MOCKe 32 KOHS TaK, YTOOBI KasK/bIil
u3 HUX OWJI POBHO JIBYX PYTHX.
(Mocroscras mamemamuueckas osumnuada, 1998.)

Typuup 1o ¢yrboay Tpoxogma B OAWH KPyr (Kaskgas KOMaHa
urpaer ¢ Kajkpoil poBHO ofuH Mard). MOIIO JM TaK CIAYyYUTHCHA, YTO
KOMaH[la, 3aHABIIAsA IIePBOE MECTO 110 HOBOil CHCTeMe IOJCcYéra OYKOB
(3a mobemy 3 oura), mo crapoii cucreme (3a mobemy 2 ouka) Oblra GBI
mocJeHed? (Copocoscrasn oaumnuada, 1997/1998.)

FIR T <opr ka kycouons

Topr, mmeromuit opMy NPaBUIBLHOTO MHOTOYTOJTbHWKA, paspesann
[0 BCeM [MaroHaJsAM HAa MaJeHbKUe Kycouku. Mosker Ju cpemu HEUX
OKa3aThCsl KYyCOYeK, MMEIIuil opMy MPABUIBHOTO a) TPEYroJbHUKA;
6) mecTnyroaLHNKA? (Oaumnuada mexmama MI'Y, 1999.)

Puc. 7

Kax w3 waGopa «yromkos» (puc. 7) CIOMUTH NPAMOYTOJIBHUK?
14



Il;ioBer; 3HaeT, 4T0 OH IJILIBET HE O HPAMOI, a MO Ayre OKPYKHO-
crir pagmyca 1 KM (Tak Kak mpaBas u JieBas PYKW JeJai0T HeONMHAKOBbIE
rpe6rm). Ilog kakmM yrmoMm K cTernKe OacceiiHa OH [OJKEH OTILIHIBATH,
4T00bI KPATYAUNIUM MTYTEM OIJIBITH [0 TTPOTHBOIOJIOMKHON CTEHKH, Ha-
xopsmeiicss Ha paccrosgaun 100 m?

(Oaumnuada mexmama MI'Y, 2000.)

Tabaumna nxn samonnena udnciamu. OKasaniock, 94T0 CyMMa YHCEI
B M000M «KpecTe» (00BeIMHEeHNN HEKOTOPOW BEPTUKAIN W HEKOTOPOil
rOpU30HTAIN) pPaBHA HYJI0. BepHo ju, 4T0 Bee umcaa B TabiauIe paBHBI
HYJTI0?

7

Tpu orpysuocTu mpoxogaT 4epe3 Touky O u TOMapHO Tepecera-
orcst B Toukax A, B u C. Jlokakure, 4T0 ecau OKPYKHOCT, OTMCAHHAS
okosio tpeyrosibHuKa ABC, cofepskuT MEHTPBl JBYX JaHHBIX OKPYKHO-
cTeif, ToO 0OHa COMePIRUT IEHTP TPEeTheil.

s ABYX TOJORUTENBHBIX YKMCeT @ W b PAacCMOTPUM CJefyrorue
CpefiHme:

1 2ab
H=—f— —=" (cpemmee rapMoHMYECKOE),
T Tt
a b
2
G=Vab (cpemee reomerpmuecKoe),
A4="2 —2~_ b (cpenmee apudmernyeckoe),
T2
0= % (cpemmee KBajgpaTmyeckoe).

WsBecrubl «HepaBeHcTBa 0 cpefguux»: H<G<A<Q. A uro Gombiie:
HQ wnnu AG? (Oaumnuada mexmama MI'Y, 1999.)
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«OTHOLUEHHUSA»

Toura M — cepeguna cropousi BC
kBajpata ABCD, touka N — cepejguna oT-
peska MD (puc. 8). B rakom orHomenunn
OKPY/KHOCTb, OTMCAHHAS OKOJO TPEYTONb-
uuka BMN, penur a) cropony AB wBampa-
ta, 0) orpesor AM?

A D
Puc. 8

Omer 3amenser 3BE3J0YKH B BHIPAJKEHUN

n pagukanos (n>1)

uyncaamu u3 Habopa 2!, 22 23 | 2" mcmombaya Kaskgoe POBHO OfIH
pas. Haiigure HauGosblinee 11 eJi0 e Yucio, KOTOPOe OH MOJKET HpPHU ITOM
MOJIYYUTh. (Oaumnuada mexmama MI'Y, 1999.)

1997 ¢umier pacrosioeHbl HA IJIOCKOCTH B BEPIIMHAX BHITYKJIO-
ro 1997-yronpauka. 3a OfuH XOJ MOKHO pa3buTh UX HA JBE T'PYIIHI
7 PUIIKT TTepBOH TPYMIIEl CABUHYTH HA KAKON-HUOYIH BEKTOP, & OCTAh-
Hble UKy ocraBuTh HA Mecre. MoKeT Ju CIydnuThes, 4To mockae a) 9;
6) 10 xomoB Bce PUIIKM OKAKYTCA HA OFHON ITPAMOIT?

(Omo6op na Beepoccuiickyio oaumnuady, 1997.
Sadaunur «Kearnma», M1602.)

Muma cocTaBifer pasinuHbe KBaApaTHbIE TPEXWIeHH x>+ ar-+b,
BEIOUpas Koappunmentsl a m b uz muoskecrsa {1, 2,3, ..., 1997}. Ka-
KUX TPEXUWICHOB ORAMKETCs OOJIbIIe: TeX, KOTOPBIe MMEIOT IEeJIble KOPHH
WM TeX, KOTOpble BOBCE He MMeIT ([elficTBUTeNbHBIX) KOpHei?

(Beepoccuiickas oaumnuada, 1997.)
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annesibHble NpsMmbie»

Brucannasi B tpeyronbuuk ABC ok- L 5

pyskHOCTE ¢ TentpoM O Kacaercs CTOPOH

AB, BC u AC B tourkax E, F u G coor-

BercrBerno (pue. 9). Touka H cummerpuu-

va G ornocurenvuo O. Ilpsimbie EG u HF

mepecekatorcsi B Touke D. Jlokamkure, 41O F

npsimeie BD n AC napanienbHbI. 0
(Beepoccuiickas oaumnuada, 1999.)

Puc. 9

A

Hakoe maubosbiiiee 4mcsio jajgeil MOKHO PacCTaBUTh HA JOCKe M XN
Tak, 4T00BI Kaykgas Omma me O6osee AByX apyrux? (Ecawm tpm mampu crost
Ha OJ{HOM FOPU3OHTAIN WM BEPTUKAJIM, TO KpailHue He OBIOT APYT ApyTa.)

(Oaumnuada mexmama MI'Y, 1999.)

6onMUecKMi CTaKaH»

Buyrpn mapabonbl  y=x> pacHoIOKeHHI

OKDYKHOCTH @)y, Gy, s, ... TaK, UTO TpH
KaKIOM n_>1 OKpYMHOCTh @, Kacaercs BeTBeil
napabosibl 1 oKkpymHOCT! &, (pue. 10). Haiipm-
Te PAIYC OKPYHHOCTH );qqq, €CAU M3BECTHO, UTO

pagumyc ¢, paBeH 1 OHa KacaercA napa6031m

1

i:

B €6 BepIrnmHe.
(Bcepoccuiickasn oaumnuada, 1998.)

Ha pocke manwmcamsr umcana 1, 2, 3, ..., 200. Bacs crupaer mpo-
M3BOJLHBIE JBA YMCIA W 3alMCHIBACT HA JOCKY X CYMMY, AEJEHHYIO
Ha V2. MPOMIOJIFKACT TaK JI0 TeX IOp, MOKA Ha JOCKe He OCTaHercs
ofuo uucio. Jlokaskure, aro ono menbine 2000.
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17 «JlomaHasi»

C

Touku K, M, N — cepegunbl cropon AB,
CD, AD Beimyraoro dersipéxyroabauka ABCD
coorBercTBeHH0; [ — cepeguna orpeska AN
(puc. 11). Orasamnock, uro npsmsie AM, BN, CL
u DK nepeceratorcs B ofHoit Toure 0. Jlokayu-
te, uyto somanass BOM penut 4eThIpéXyroabHUK
Ha J[Be paBHBIE IO TIOMAAN (PUTYPHI.

A L N D

18 a Ha 3KCTPEMYMD»

IIycts O — mnentp okpyskHOCTH, BIUcaHHON B TpeyroibHuk ABC,
M — cepeguna cropousr AC. Orasanock, uro Tpeyroabauk BOM pasHO-
GegpenHbIil ¢ yriom npu BepmuHe Y. Halignte Hanmenbiee BO3MOKHOE

3HAUEHWE ). (Copocoscrasn oaumnuada, 1998/1999.)
«BuccekTpHrca»

4 F u E — T0oukm Kacanusi BIHCAHHON

B TpeyroabHUK ABC OKPYKHOCTH U CTOPOH

F AB un BC coorBercrBenno, K u M — cepenu-

y bl cropon BC u AC (puc. 12). Orpesku FE
n KM mnepecerarorcss B touke N. [lokakwure,
yro AN — Ouccexrpuca yria A TpeyroabHUKA.
(Mockoscras mamemamuueckas

oaumnuada, 1999.)

s3]
=
&3
N

Puc. 12

KNbIH MHOTrorpaHHMK»

Moskwo nu B cdepy BImMcaTh HeBLIMYKIBIA MHOrorpanuuk? (Hamo-
MHUM, UTO BIUCAHHBIM SBJISOTCS MHOTOTPAHHWEK, BCe BEPITHHBI KOTOPOTO
mexxar Ha cdepe.)

siMble M runepb6ona»

Jlokasgure, uro TOUKM mepecedeHns UpAMBIX £+ 2y=19 u y+4 2zr=
=98 ¢ runepbosoit y=1/x neskar Ha OXHOW OKPYHKHOCTH.
(Oaumnuada mexmama MI'Y, 1998.)
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Tourku M, H n O — cepenuna cropoubi AB, ocnoBanue Bbicorbl AH
U I[EeHTP OMUCAHHOU OKPYKHOCTH OCTPOYrOJIbHOTO TpeyroibHuka ABC
coorBercrBerHo. Ilpsmbie CO u HM mnepecerkatorcss B touke K. Jloka-
smute, uto /AKC=90°. (Bcepoccuiickas oaumnuada, 2000.)

Koweunoe muomecrso M Toyer mIocKocTd obmagaer Caemyonmm
cBolicTBOM: Jiist M00BIX Touek A m B, npunajmnesamux M, cymiecrByer
rakas rouxka C uz M, uro /ACB=a. llpu kakux a sro Bo3mMo;kHO? [lo-
KajKMTe, UTO CYIIECTBYeT q-MHOKecTBO M, cocrosimee M3 CKOIb YTOMHO
GOJIBIIIOTO YMCIIA TOYEK. (Copocoscras oaumnuada, 1995.)

HyCTI’ f(x) =x2 + 121’+ 30. Pemure YpaBHeHUe
JUG S (2)))))=0.

(Mocroscras mamemamuueckas osumnuada, 1999.)

E, F, G — toukn
KacaHus BIKUCAHHON
B TpeyroibHuK ABC ok-
pysRHOCTH 1 CTOPOH AB,
BC n AC coorBercTBeH-
Ho; 0,, 0,, O;—1uenTpsi
BHEBIIMCAHHBIX OKPYK-
wocreit (pue. 13). [lo-
KajKUTe, 4YTO MpsAMbIE
0,E, O,F n 0,G nupo-
XOJIAT Yepes3 OfHY TOUKY.

Puc. 13
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Y kyba orMmerwiu BCe BepIIMHBI U IEHTPbI BCeX rpaneii (Bce-
ro 14 rouer). Owrasanoch, uTo paccrosame OT JT000W W3 HTUX TOUEK
0 HEKOTOPOH TIOCKOCTH TPWHUMAET JIWIIhH J[BA PA3JWUHLIX 3HAUCHUS,
Menbiiee 3 Kotopeix pasuo 1. Haiigure pnuny pebpa wyo0a.

(Copocoscras oaumnuada, 1998/1999.)

e napaGom»

Jans 1Be napabomast y=a(z—b)% u y=c(x—d)? (napabosa — 310 Teo-
MEeTPUUYECKOe MECTO TOUCK, PABHOYIATIEHHLIX OT TOUKM, HA3BLIBAGMOT (foKycoM,
7 TIPAMOT, Ha3BIBaeMoi dupexmpucoil). Jlokasure, uTo ecan (HOKYC mepBoil
napaboJIbl JIeKUT Ha BTOPON mapaboie, 10 POKYC BTOPON JIEKUT HA IEPBOIL.

MoskHo s KJIeT4aTHIIl IPAMOYTOJBHHUK O X7 IOKPHITH «yTOJIKAMI»
73 TPEX KIETOK TaK, YTOOBI BCE KIETKHU OBLIHM MOKPHITHI OIM UHCIOM CIOEB?
(Beepoccuiickasn oaumnuada, 1996. 3adaunur «Keanma», M1562.)

Haiipure annnry pebpa HamGoOAbIIEro MPaBUILHOTO OKTAdfpa, KOTO-
PBIIl MOKHO IOMECTUTh BHYTPH IIPABUIHHOTO TETPasdapa ¢ pedpom miuHbl 1.

Kaskmyio cropoHy BBIIYKJIOLO n-yroJib-
HUKa B Iporecce o6Xofia 10 YacOBOM CTpPel-
Ke mpopmokuan Ha eé paunpy (puc. 14).
Okasanmoch, YTO KOHI[BI IIOCTPOGHHBIX OT-
PE3KOB ABIAIOTCS BePIINHAMU IIPABUIbHO-
ro n-yroibHuKa. [lokamuTe, 4TO MCXOMHBII
n-yroJlbHUK MPaBUIHHBIIL.

(Mocrkosckas mamemamuueckas
oaumnuada, 1997.)

Ha 1100Ke Hanucansl Tpu Qymkmum: f, (z)=z-+1/z, f,(r)=
fs(x) = (r—1)2. Paspemaercsa cKIaj(bIBaTh, BI)I‘II/ITaTI)I/IHepeMHOH{aTI) 9TH
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(QyHKINY, YMHOKATH HA TTPOU3BOIHHOE UKCIO U TTPUOABIATEH TIPOU3BOTHHOE
YUCII0, @ TAKIKE TIPOMIETBIBATH ITH OTIEPATIAHN C TTOTYIOHHBIMU BHIPAKOHUAMM.
[Momyuure Takum obpasom pyurmuio 1/x. [{okamure, uyro eciau crepersb
¢ pocku qobyio u3 Gynrnui f,, fy, f;, 1o momyunts 1/r HeBO3ZMOMKHO.

(Mocroscrasn mamemamuueckas osumnuada, 1997.)

B ¢yr6onbHOM TypHEpe, MPOXOAUBINEM B OAUH Kpyr (Raskmas
KOMaH[Ia WrpaeT ¢ KayKI0i POBHO OfWH pa3), yuacTBoBamo 16 romam,
Kayk/ble [[Be M3 KOTOPHIX Habpaim pasimvyHoe YHMCI0 OYKOB (mobema —
3 oura, Hmubs — 1 ouko). Orasamoch, uro KoMaHma «3yOMI0» MPOUTpPA-
Ja BceM KOMaHjaM, HaOpaBIINM B WTOTe MeHbIee 4MCciI0 0UKoB. Kakoro
HAWJIYYIero pesyibrata oHa Moria Joouthes? (YRapKuTe MecTo.)

(Copocoscrasn oaumnuada, 1997/1998.)

53

Ha croponax emmHWYHOTO KBaj-
para BHe ero Kak Ha THUIOTeHY3aX
MOCTPOEHBI  TIPAMOYTOJBHBIE  Tpe-
yroapuuku. [lycrs A, B, C, D — Bep-
MIUHBL TpU OpAMBIX yraax, a 0, O,
O, O} — 1eHTPHI BIMCAHHBIX OKPY#K-
HOCTeI 9TUX TPEYroJbHUKOB (puc. 195).
Jlokaskure, uto a) MIOMIANb YeTHI-
péxyrompauka ABCD wme mupeBocxo-
pur 2; 6) IJIOMafb YeTBIPEXYTroJib-
muka 0,0,0,0, ue npesocxopur 1.

Cymma 1ienbix umces z, y, 2, | paBHa Hym€o. [loKaskute, 410 4MCIO

4 4 4 4
W—I—nyzt ABJIAETCA KBAJAPATOM IIeJIOTO YHCIA.
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a) Rasmprii menb gyrboamer BeIOMpaer mo Kier-

Ke (pyrbosbHOro Msa4a, KoTopbiil cmut u3 12 uépHbIx

NPaBUILHBIX TATUYTOILHUKOB 1 20 GesibIX mpaBuib-

HBIX IIeCTUYTONbHUKOB (puc. 16), u msmenser mser

Becex eé cocemeii. Om xouer H0OUTHCS TOro, 4TOOBI

MY CcTajd TMOAHOCThI0O uépHbIiM. Hakoe HauMenbIee

ypesIo fgHeil HeoOxomumo Ay sroro? 6) Mosker au on

Puc. 16 IeficTBOBAThL TaK, YTO MY CTAHET IIOJHOCTHIO OCJILIM?

[Ipn waxmx HaTypaJbHBIX 1 CYyIIecTBYeT Takoil MHorowien P(x),
yro P(P(z))=x"—1? (Omobop na Bcepoccuiickyro oaumnuady, 1998.)

HazoBém rpanp OmmcaHHOrO OKOJO IIapa MHOTOIPAHHUKA 0 0 J b-
010 i, eciM OHA CONEPIKUT OPTOTOHAIBHYIO IIPOEKIMIO [Iapa Ha ILIOC-
KOCTh 91Ol Tpanu. Jlokaskure, uto B J1000M MHOTOTPAHHUKE OOJBITNX
rpameil He GoJiee ITECTH. (Bceepoccuiickasn oaumnuada, 1999.)

33 .

B kommuary c¢ Beicoroit mortonka 2 M 10 cM ocHOBaHUeM BIepé[
BHocsAT mrad pazmepom 0,7X1,5X2 M. Ypmacrcss im ero mocraBuTh?
(OcuoBanme mraga — 0,7x1,5 m.)

(Oaumnuada mexmama MI'Y, 1999.)

Kasgpmass Tpamb BBITYRIOTO MHOTOTPAHHUKA SBISETCA JIuOO TIpa-
BUJIbHBIM TPEYTOJbHUKOM, JU00 MPABUIBHBIM ITECTUYTOJbHUKOM, TTPU-
yéM Tex um JApyrux mopoBHy. Haiijure Bce Takme MHOTOTPAHHUKHU.

Haiigure aumy pebpa HamOOJIBITEro MPaBUIABHOTO OKTa’Apa, KOTO-
PHIIT MOKHO TIOMECTHTh BHYTPH Kyba ¢ peGpoMm ammubl 1.
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1. Ha xaykmoro OXOTHMKA NPUXOTUTCS O OJHON KPY/KKE KPYIHL.
[Toxyuaercst, 4T0 HEPBHIIl OXOTHUK OJHY W3 CBOUX KPY/KEK KPYIBI OTHAET
TpeTheMy. B3ameH OH JOMJKeH MOAYYUTHh BCE IMATH TMATPOHOB!

2. OrBer pma, moskuo. Ha puc. 17 mokazan npumep pacrmoiOKeHWs
BOCHMHU YaCOBBIX, YIOBJIETBOPAIOMMI yeaosmio. Kpysmoukamu o6osmave-
HBI YaCOBBIE, KAJKJAs M3 CTPENOK yKa3bIBaeT
HalpaBieHnue, B KOTOPOM CMOTPUT YACOBOII.

3. Usan pman Kameio oOLI4HOI BOMBHI,
KOTOPYIO TOT HEe OTJIWYMJI OT MEPTBOU W 3a-
nun Bomoit m3 merounmka Ne 10. Cam ke @
I/IBHH Hepen I[yBJIBIO BBITINJI BOJABI M3 MC-
rounuka Ne 1. Torma Boga M3 MCTOUYHHMKA
Ne 10, mpemnoskennasi Karmeem, okasamach
nporuBosiguem, u VBan ocrasncs s;xus!

4. Pemenne uszobpaskeno Ha puc. 18, a Puc. 17
u 6. Bocemb wuacreit obpasyercsa ¢ Tmo-
MOIIBI0 ABYX BEePTHKAIBHBIX pa3pe3oB M OFHOIO TIOPH3OHTATHHOTO.

5. Bacs B3sur mycryio KopoOKRy pasmepoMm 1X1Xx1 M um momomuma
Tyfa abixn. IlockoabRY AmaroHamb Kopobkm pasHa /3 >15 M, JbUKE
MOJKHO TOMecTHTh B KopoOke. C [{pyroil cTopoHBI, MpaBmia HE GYIYT
HApPYIIEHBHL.

6. OGo3HAUMM Yepe3 § paccTOsHUEe MEKIYy céaaMu. 3aMeTuM, 4YTo
aBTOoOyC Tpoexajl B TOPY TaKoe jKe PACCTOSTHWE §, UTO W TIOf TOPY,
MOCKOMBKY OfWH ¥ TOT (Ke YYaCTOK J[MOPOTH OH TIPOeXasl BasK/IbI
B PasHbIX HANpaBlIeHUAX. Temepb JIOrKO BHIYMCIUTH CPEIHION CKOPOCThH
no (opmyie

_ (Bech myTh) o s B
" (Bcé sarpauennoe Bpemsa)  5/30-Fs/60 =40 wm/4.

Urag, cpemgusst ckopocth Ha BeéM myTtu cocraBiser 40 wm/4d.
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7. Tpernit mynper; Mor paccysaath taxk: «Ha mue Gesoro kosmaxa
OBITH HEe MOJKET, ITOCKOJIbKY MHade BTOPOU OBl MYIpPeI] CMOI OIpegeuTh
nBer cBoero Koamaka (cm. (*)). Ho on s1oro He cpesnasn. 3Haunr, HA MHE
JEpHBIA KOIIaK!».

(*) Paccysmpenus BTOPOTO IIPHU JOMOIHUTEIHHOM IIPEIIIONOKEHNN,
yro Ha C Genwlit komnak: «Ha mue Gemoro koamaka OBITH He MOKeT,
MOCKOJILKY MHA4e IMepBbiil Myapern A, yBuges naBa
Oenbix Koamaka (ma MHe u Ha () W 3Has, 4TO
GeTBIX KOJITaKa BCEro fiBa, Cpasy cKazaj OBl I[BeT
csoero kosmaxa. Ho on aroro me cneman! 3uauunr,
Ha MHe YEéPHBIN KOJTaK».

8. Ilorasxkem, uro Bace u Ilere mocramer-
csi mopoBHy. [lms aroro ybGemmMmcss B TOM, UTO
minomagn puryp FKNM w BCN pasub. «Jlo-
0aBUM» K KaKMON W3 HUX YeTHIPEXYroJbHUK
ABNM (pumc. 19). O6pasosaBmimecs (QUTypsI
FABK w ABCM paBubl: ofjHa U3 HUX [E€PEXO/UT
B Jipyryio mnpu moBopore Ha 60° BOKpYT meHtpa
tTopra. 3Hauwmrt, ngomanu stux ¢uryp pasubl. [lpm sToM TIIOIIAIM
¢uryp, momyuaomuxcs mocie ymameHus obmeir wactu ABNM, raksie
PaBHBHI.

9. Komanp, He mMeoInx B CBOEM akrtuBe 1mobeyl, He MOKeT ObIThH
6osnbmre oguoll! Bemb ecanm mpenmonoKuTh, UTO TAKWX KOMAHJ 0 Kpaii-
Hell Mepe [[Be, TO BO3HMKAET MPOTHBOpeuYne, Beib B MX BCTPeYe KTO-TO
ofepskas mobeny (B Boseitbose HuubuxX He ObiBaer). Mrak, ogHa KoMamHma
cocrasisier 20% or ux o0miero yucia. 3HAYUT, B TYPHUPE YUaCTBOBAJIO
MATH KOMaH]I.

10. ABro6yc exan B Mocksy. Ilockoabry jBepu He BumHbI (HAXO0-
IATCS ¢ JAPYTOil CTOPOHBI), a [MBWKEHWE ITPAaBOCTOPOHHEe, HATPABICHUE
IBYDKEHUS OHO3HAYHO orpeneisercs (puc. 20).

11. TlpegmomoskuM, 4TO OTBEPCTHA HAXOJATCA B BePIIMHAX KBajpa-
Ta. AJITOPUTM TaKOB.

1 mar. 3acoBsiBaeM PyKHU B [[Ba IMATOHAJBLHBIX OTBEPCTHS U CTa-
BUM 00a IeperJaiouaTess B IOJOMKeHne «BBepX» (OyKBa «B» Ha PUCYH-
Kax, MOJIOJKeHe «BHU3» 0003HaueHo OyKBoil «H»). [locsie mepBoro mmara
MOJIO}KEeHUE TepeRIovaTe el MOMKeT OBITh OJHUM W3 TaKUX:

ONONONONONONONONOEONONO
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-~ — ABEPU —

MOCKBA HANYTA

e — _

Puc. 20

2 mar. Ilocme toro, kKak GapabaH OCTAHOBWTCS, 3aCOBBIBAEM pY-
KU B COCe[HMe OTBEPCTUsi W CTABUM 00a IeperJiovyaTesiss B IOJOKeHNe
«BBepx». Kcam mocse s1oro mermepa ocTaércs 3aKpBITOM, TO Cpefu mepe-
RJ0Yareeil POBHO OIMH MMeeT IOJOKeHUe «BHU3»:

3 mrar. CHOBa 3aCOBBIBAaeM PYKHU B J[BA [MATOHAJIbHBIX OTBEPCTU.
Ecnm omwe m3 meperirouaresneil HAXOMUTCS B IOJOMKEHWH <BHU3», TO,
M3MEHUB ero TOJ0KeHne, MBI OTKpoeM merepy. Umave ob6a meperaoua-

TeJid MMEIT IIOJOMeHue <«BBepX». HepeKJIIO‘II/IM OINH N3 HHUX. ITocne
9TOr0 IIOJIOKeHune nepeKﬂquaTeJIeﬁ MOKeT OBLITh OIHUM U3 CJACeAYIOINnX:
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4 mrar. CHOBa 3acOBBIBaeM PYKHU B JIBa cOceTHUX oTBepcrus. HKcian
OKAa3aJI0Ch, YTO IEPEeKJII0YATeNN HAXONATCA B OJMHAKOBBIX IIOJOKEHMU-
AX, TO, M3MEHUB WUX OJHOBpEMEHHO, MBI OTKpoeM Iemepy. Eciam ke
B PasHBIX, — TO CHOBA OJ{HOBPEMEHHO MeHseM I0JIO}KeHHe 000X Iiepe-
RJTI0Uareseil, [o0UBascCh OHON M3 CJHEMYIONINX KOHMUTYpaI(mii:

o5 mar. Temeps 3acoBbiBaeM PyKM B JBA JMATOHATbHBIX OTBEPCTHS
u MeHseM cocTostHue obomx mepermrouareneii. [lermepa orkpoercs!

12. Pemenue uzobpaskeno Ha puc. 21.
JITuHB MOCOK XBaTUT [Jis IOCTPOEHHOM
KOHCTPYKITUH, ITOCKOJBKY

1,9~(1+%)>21/§.

13. 1-e B3BemuBaHMUeE TUPHU
¢ magmuecamu 1, 2, 3 ma opHoil uarie, i
6 — wua gpyroii. Ecau Becwl He HaxopsTcs
B paBHOBecuu, TAOJMYKU HAKIEEHBI He-
npaBuiabHO. Eciu jke OHM B paBHOBecCHUH,
TO MBI 3HaeM TupIO Maccoil 6 r u HabOp
rupb 1, 2 m 3, omHako BHYyTpM 5TOro Habopa TabAMUYKM MOTYT OBIThH
nepernyTaubl. UT0OBI TPOBEPUTH 3TO HEOOXOMMMO BTOPOE B3BEIIWBAHUE.

2-e B3BemuBaHMe: tupu ¢ Hapmuesmu 1

u 6 Ha mepBoil uame, 3 ¥ D — Ha BTOpOil. 3a- N Czo/
METHM, YTO BTOpAas Ualla IepeBecUT JUIIb TOTMA, 5
KOTJ[A TaOJMUKN He TepeIryTambr! €y \

o/B

14. Ilycts v — MakcuManbHAs CKOPOCTh BOJI- (), /

ka. [IpoBeném uepes Toury B, B KOTOPOl HaXOIUT- /°

¢ BOJIK, JIBE MPsIMbIe, AaPAIIeIbHbIE IHATOHAISAM I

kBagpara. [lycrs 91w psMbIe mepeceKarnT KOHTYP Cgo'\
kBagpara B Toukax Cy, C,, Cy u C, (puc. 22). Ilo-
CKOJIbKY CKOPOCTH IlepeMeIleHus KayKIol U3 To-
uek (), C,, Cy m C, me GompmIe yem w/2< 1,50, 10
COBAKYM CMOTYT B KayK[blil MOMEHT BPEMEHU HAXOJUTHCA B HTUX YETHIPEX
TOYKAX W, CJIEOBATENbHO, HE BBIIYCTAT BOJKA 32 IIPEIeJbl MO,

Puc. 22
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15. Ilpocreiimuii u ecrecTBeHHBIN CIIOCO6, MPU KOTOPOM Mara Io-
O0UepémHO TEepeBOANT BceX, KajKAbI pa3 Bo3Bpamiasch Hasam ¢ ¢oHa-
purom, He sBisercs ontumanbibiM! Ilpu Takom cmocobe 3arpauyentoe
Ha mepenpaBy Bpems cocrasiser 19 muayr. Hirtouesbim ke coobpaskemnn-
eM SBJISeTCA TO, YTO HAMO OTIPABUTH MBOUX CAMBIX MEIEHHBIX BMECTe.
Torma cmoco6 mepempaBbl BBITJIAUT
CIeIYOMuUM 00pasom.

1) Upgyr manbumk m mama, mama
Bo3Bpamiaercss ¢ QoHapurom (3 mu-
HYTHI).

2) Jamee mmyr mama um 0alyri-
Ka, MaJb4YMK BO3Bparmaercs ¢ QoHa-
puxom (emé 12 muHyT).

3) 3arem mama m MaJbUYUK IIepe-
XomAT Ha jpyrou Oeper (em@é 2 mu-
HYTHI).

Puc. 23 Nroro 3arpauennoe BpeMs cocra-
Basier 17 mumyr!

16. Tlpepcrasum cebe mose B Bupme kBagpara 10x10, wierku Koro-
poro — yuactku. Bymem 3axpammBaTh KIETKH, KOTOPHIE COOTBETCTBYIOT
y4acTKaM, 3apoCIIuM OyphsSHOM. 3aMeTHM, YTO B TO BpeMs, KaK BCE HO-
BBl U HOBBIE YUACTKHU IIOPACTAIOT OYypbsAHOM, HepuMerp QuUrypsl u3 3a-
KpalleHHbIX KJIETOK He yBejumumBaercs! ITto miaocTpupyer puc. 23.
Buauvase ¢urypa cocrour w3 [eBATH 3aKpAalleHHBIX KIETOK M €€ Ie-
pumerp ©He Gosee 36. 3HauuT, B HATbHEUINIEM MMepPUMeTP 3aKpaIleHHON
obsactu He mpeBocXoAuT 36, TOrga Kaxk mepuMmerp Bcero mojs paseH 40.
[losromy Bcé mose GYpbsIHOM He 3apactér.

17. OrBer 6/7, 5/7, 4/7, 3/7, 2/7, 1/7, 0 aurpos.

Jlerko moKasaTh, YTO YyKa3aHHbIE YMCJaA CayKar orBeroM. [lemo
B TOM, YTO II0CJI€ Pa3jiUBAHUA MOJIOKA IepBbiM rHoMOM (1o 1/7 Kamkmomy
M3 OCTATBHBIX) MOJYUYAETCs TOUHO TAKOE ke paciipefieieHre, HO CO CIBY-

1+2+...46
7

rOM Ha OHOTO 'HOMA, a CyMMa Kak pas pasua 3. Ocramocs

MoKasarh, 4TO HeT APYrmX orBeroB. llycth x — mambosbimee Kosmue-
CTBO MOJIOKA, OKA3aBIMeeCs 3a BCE BPeMs MePENUBAHUN y KaKOTO-Tu0O
raoma I'. Torga mocie ouepemHOro NMUKIA M3 CeMU <«PAa3IUBAHUI» (UX
MOJKHO HEOTPAHMIEHHO MPOAOKATh, TaK uTo [ MOKHO CUMTATh Tep-
BBIM B IMKIe) y I’ Hakonurcsa He Gosee deMm 6-x/6=x JTUTPOB MOJIOKA,;
OpUYéM PaBEHCTBO BO3MOJKHO, JIUIIL €CIAU KajKIbI W3 I[IeCTH [PYIUX
THOMOB HaJmBaeT B Kpy:KKy I’ poBHO x/6 murpoB mosnora. Takum oOpa-
30M, U3 YCIOBHUs CIEIYeT, YT0 KayKAblil I'HOM pa3iMBAeT OJHO U TO JKe
KOJIMYECTBO X MOJIOKA W IIOCJe TOJydYeHUs Kk TOPIUil y Hero B KPyIK-
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ke wamuro kx/6 nurpos (k=1, 2, ..., 6). 3Has u3 ycaoBuUsA, UTO
x42x+. .. +6x 7

5 —Qx:3, HAXO[UM eINHCTBEHHBIN OTBET.

18. Bcé meso B pacnmcaHuu OBUKEHUs II0e3[I0B. Tak, Hampumep,
ecau moesga u3 1enrpa mpuxomsar B 1 ac 3 muu., 1 wac 6 muH., ...,
a moesaa, wayrue B 1eHtp, npuxogar B 1 gac 3 mumu. 10 cer., 1 wac
6 muu. 10 cex., ..., TO MOJOZON YeJOBEK, CKOpPee BCero, Ipumér B 60Jb-
Ml BPEMEHHOH MPOMEKYTOK MEJKIY OTIPABJICHUEM I0e3[[0B U Yefer
K JIeBYIITKe.

19. OrBer: 10 ropomos.

W3 moboro ropoga A MoKHO mobpaTbess He Gosee 4eM 10 TPEX ropo-
JIOB, a W3 KayKI0ro M3 HUX He Gosee, ueM 10 nAByX (He cumras A). Tarkum
obpasom, Bcero ropomos He Gomee 14+3+3-2=10. [Ilpumep mwa puc. 24
MOKA3BIBALT, UTO HYKHAs cucTeMa aBumaiamHuii B rocymapcrse ¢ 10 ro-
pOflaMu CYIIeCTBYeT.

.
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R R
i n/ Bt
mm s & 5t
Puc. 24

20. OrBeT 32.

3aMernM, UYTO KOHL, CTOAIMI Ha 0eJoil KIeTke OLET JHIIL
yépHble, W HA0O0OPOT. 3HAUYWUT, IMOCTABUB KOHEHl Ha Bce 32 Oesbie
RJIeTKH gocku (pume. 20), MBI moaydnM Tpebyemoe paciojoskerue. To,
9TO YMCI0 32 MAKCHUMAILHO, CJeyeT u3 Toro (paKra, 4To IMaxXMaTHYIO
[IOCKY MOKHO OOOWTH XOIOM KOHs, MOOBIBAB HA KajKIOM I0Je POBHO
onwH pas (pmc. 26). IlosroMy KOHW He MOTYT CTOATH HA TIOJAX, SBIA-

OIUXCA COCeNAMH B 3TOM IEIIOYKEe XO[0B, T. €. KOHell He MOKeT OBbITh
6oitee 32.
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Puc. 25

21. OrBeT: ma (TeopermuecKm).

[IpaBuibHBIE OTBeT B 3TON 3ajade KayKeTcs HEIPaBIOMOTOOHBIM,
a BoOIpoc HesenbiM. Begb MBI 3a6bIBaeM, U4TO KOTfla Pe3sMHKA MIHOBEHHO
pacTATUBAeTCA, JKYUYOK CMelaercs OTHocuTesbHo 3emian. llocmorpum,
KaKyIo 0110 d(n) peswMHKN IIPOIOJ3ET KYK Yepes n CeKyH]:
1 1 1 1 1
—  d(2)=-+ 55~ dn)=—+sn+...F 5.
100’ (2) 100+200’ (n) 100+200+ +100n
Haiigercss nm takoe n, uro cymma d(n) mpeszoimér 1? (I10 u Gymer
03HAYaTh, YTO JKYK MPOTOJI3 BCIO pe3wHKy.) JlocraTrouno cpaBHUTEH

1+%+...+% u 100.

d(1) =

Ho cymma B neBoit wactm MoerT OLITH CKOJIL YrogHo Oosbrnoi. [lis
Y
n=2"%

1+;+(§+1)+(;+é+%+§)+...+(2,C1H+ o] >

k
2

Sttt +a=a41.

k pas

Briopas k=200 u n=2F=2200_ g gacrmoctn, momyanm:
100d(n) =14 +. . .41 >100,
1. e. d(229°) >1 u sxyr momonsér o pyxu!

22. basa wagykmnuu n=1: ecim u3 pmockm 2X2 ymaauTh
KJIOTKY, TO KaK pa3 yroJoK M OCTaHeTcs, W yTBepskjaeHue npu n=1
OUYeBHHO.
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NWuapgyknuouuwit mepexong n=k — n=k-+1: Paccmorpum
nocky pasmepom 2F 1261 Torpa suibpomennas wmetka mpuHasTe-
JRUT OJHOI M3 4eTHIPEX uacTeil pasmepa 2Fx 2% o6pasoBaHHBIX cpemHu-
MU JUHEAMA 60MbIIoi mocku. IlycTh A ompeieI8HHOCTH 5TO TpaBas
BEePXHAA YacTh. BBIpeskeM JOMOTHUTENBHO YTOJOK TaK, KaK TOKA3AHO
ua puc. 27. Torma okamercs, 4To B KasKAOH M3 YETHIPEX yacTeil 60JIb-
MO# OCKM BHIPE3aHo TI0 KIeTKe, N MOKHO MPUMEHHUTD TPeTION0KeHTe
WHIYRIAN. 3aMOCTHB KayK[yl0 W3 DTHX YacTell W BEPHYB Ha MECTO BHI-
Pe3aHHBI YrOJOK, MBI IOJYYNM HCKOMOe 3aMOINeHHe GOIBIION TOCKH.
Temeps, OCHOBBIBAsACH Ha MPUHIIATIC MATEMaTHUECKONH WHIYKIIMH, MOFK-
HO YTBepsK/IaTh, UTO MCKOMOE 3aMOIIeHHe CYMecTBYeT IS 060 MOCKM
Buza 2" X 2", IPOU3BOJILHAS KJIeTKAa KOTOPOIl BHIpe3aHa.

5L e
o G

Puc. 27

23. Pacupegenum cHayajga mapiaMeHTapuWeB IO BYM KOMHUTETaM
npousBOJAbLHBIM oOpasoMm. Ecim B kKakoM-To Komurere y ero wiena A
He MeHee [BYX BparoB, T0 B JpyromM Komutere y A He 0ojee OIHOTO
Bpara. Ilepemectum A B mApyroil KoMuTeT; MpW 3TOM CyMMapHOe KOJMU-
4yecTBO S Tap BpParoB m B TOM, W B JPYIrOM KOMHUTETaX YMEHBIIAETCS.
[Tockonbry S — 1e0e HEOTPUIATEIBHOE YHCIO, TAKOe yMeHbImeHue S
MOsKeT OBITh IpOJieJIAHO JIMITh KOHEYHOe YWCI0 Pas, W B pesyibTare
mosryauTcss Tpedyemoe pasbrmeHme Ha KOMUTETH.

24. Tlocmorpum, mradbl ¢ KAKUME HOMEPAMU OCTAHYTCS OTKPBITHI-
mu: 1, 4,9, 16, ... Bosuukaer npejmnosoykenue, 4yTo MmKad orazkercs
OTKPBITBIM, €CJI ero HOMep — KBajpar HarypasiabHoro umciaa. [lokaxem,
YT0 HTO MEHCTBUTEIBHO TaK. 3aMeTHM, 4TO KA ¢ HOMEpPOM n MeHser
COCTOSTHUE CTOJILKO pa3, CKOJBbKO jeiureneii y yuciaa n. Ilpu arom mrad
OKaJKeTCs B HMTOre OTKPBITHIM, €CJIM N UMeeT HeYETHOe YUCJIO [eIuTe-
aeit. OgHako menureu oOpas3yloT mapul: eciau d — JeNUTedb YUCIA 1,
10 n/d — rakske menurenn. [losromMy KommuecTBO fenuTeneil HeuETHO
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JIMIIB TOTAA, KOTJA JJIA KAKOro-T0 d BHINOTHEHO paBeHcTBO d=n/d. Or-
ciofa n=d?, T. e. UNCJIO n ABIAETCA IOJHBIM KBajpaToMm. KBamparsi, He
npesocxopamue 1000, — ato 12, 22, ... 312 (Bcero 31 umcno). 3naunur,
Bcero 31 mrad ocraHeTcsi OTKPBITHIM.

25. Packpacum TpeyrojbHbBIe 3ajbl HAa CcXeMe 3aMKa TaK, Kak
moxkasaHo Ha puc. 28. 3akpalleHHbIX TPEYrOJAbHUKOB IOJYYMI0CH
ma 10 Goubire, uyeM He3aKpaIIeHHBIX (Bcero 49 He3aKpaIleHHbIX
u 9O 3akpamieHHBIX). [lOCKONBKY B3aKpalleHHBIe U He3aKpalIeHHbIe

TPEYTOIBHUKM TIPU J0O0M 00X0fie UYepeyloTcsi, BCETO TPEYTOIbHUKOB
B TaKoil memouke He Oosee uem 40-2-+1=91. Mapmpyr, nsobpakén-
HBIIl HA puc. 29, M03BOJsAET TOCETUTh POBHO 91 M3 TPEyrosbHBIX 3aJ0B.

26. Ilycrs mrpor mocraBms a, b m ¢ gosapoB Ha Jormagein Ainia,
Bsnna uw Bumoma coorBercrBenno. KEcaum Annma npupmér mepBoii, ero
BBIATPHITI (Wim TPOUrpeimn) cocraBur a—b—c. Ecam Bamra mpupér
mepsoit — 2b—a—c, ecaiu Bumoma — 6Gc—a—b. IlpupaBuuBas Bo3-
MOJKHBIC BBIATPHIIIN, ToxydaeM 2a— (a+b-+c)=3b— (a+b+c)=Tc—
—(a+b+c), 1. e.

2a=3b="Tc. (1)
Kpowme Toro,
a+b+c=205. (2)

N3 pasencrs (1) m (2) maxomum a=105, b="70, ¢=30. Pacupenenun
TAK CTaBKU, UTPOK moxyuut uucryio npudbiab 105 —30—70=5 nomra-
POB HE3aBMCHMO OT TOTO, KaKas JIOMIAAh IPUAIET IepBOM.

27. OrBer nokasan ua puc. 30.
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Puc. 30

28. 3amMeTuM, 4TO KOJMYECTBO OBEI[ Y KaKIOr0 KPECThbSHWHA TOCTe
MEepPBOTO PACKYJAuUBAHUSA JEIUTCA Ha 2, TMOCJTe BTOPOTO PACKYIauMBa-
HUsI — JeJuTcs HA 4, ..., IOCIe CeabMoro — menmtcs Ha 27—128.
Ho Bcero omerr 128. EnpmucrBeHHBIN HAOODP WHCEN, YIOBIETBOPAIONHI
srum yeaosusam {128,0,0,0,...,0}. Ilosromy Bce oBIBI cobpanuch
Y OIHOTO KpecThbAHWHA.

29. OTBeT: mocTaTOYHO OIHOIO B3BeruBaHusa!
IMonokum Ha Bechbl OfHY MOHETYy U3 IEePBOIl KYy4YKH, J[Be U3 BTO-

poit, ..., 100 u3 coroii. Eciu 661 Bce MOHETH OBLIN HACTOAIIMMU, TO
CyMMapHBIl Bec 00pa3oBaBIeiicss Kydd COCTABUI OBI
(1+2+...4100)-0,01=""2100.0,01=505 xr.

[TockonbKy ofHA M3 Ky4YeK COCTOUT U3 (DAJbIIUBLIX MOHET, TO HA CAMOM
liesie BeChl TOKayKyT HA 1 TPAMMOB MeHbIne, yeM 00,0 Kr. 10 4ucio n
U ecTh HOMEp Ky4YKH ¢ (DaJbIIMBBLIME MOHETAMU.

30. Bo-mepBbix, psAZOM ¢ BOCBMEPKOW [OJKHBI CTOSATH HYJIH, Tak
KaK MBI /IBA pa3a «CHOCWIN» IUQPHI AeJTUMOro.

Bo-Bropsix, psag nudp cpasdy BoccTaHABIMBAETCS, TAK KaK COOTBET-
CTBYIOII[MIE YMEHbBIIIAeMOe, BHIYNTAEMOE U PA3HOCTh UMEIOT Pa3HOe YUCJI0
paspsyos).

1O0kkskskxk | xyz
9abd c080d
10 %%
9 % %
%k sk ok ok
%k sk ok ok
0
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B-tperbux, nmpousBejeHne 1mepBoil IMUE@PHI YaCTHOTO ¢ W TPEX3HAY-
HOTO YHUCJA ZYZ ABIsETCS TPEX3HAYHBIM M HaUYMHAeTcs ¢ 9, KaKk W mpo-
usBefieHue 8-Tyz, a nmpousBenenne d-xyz derbipéxsnavuno. [losromy ¢=S8,
d=9. -

Iainee, cymma 9ab u 10 uersipéxsuauna. 3uauur, a=9. Kpome rtoro,

99b memmres Ha 8, mosromy b=2. Ilpm srom Tyz:%:mé Temeps,

nepemuoskuB 124 u 80809, morHOCTHIO BOCCTAHABIMBAEM JIeJICHUE:

10020316 124

992 180809
1003
992
1116
1116
0

31. OrBeT: MOTyT.

CHavama mepBBI CTOPOK 3aHMMAaeT IEHTP KBagpara — Toury O,
a BTOpOIi Geraer MO KOHTYPY 10 4acoBoil crpenre. Torma obe3psHa Tak-
JKe BBIHYIK/JEHA IepPeMeIarhCs M0 KOHTYPY M, B YAaCTHOCTU, OKAYKETCs
B Bepmmue A wBagpara (pue. 31). Temeps mepBwIil cTOPOsK cMermaercs

mo orpesky OB B toury C Ttakywo, 4ro OC:%OB. Habnonas 3a nBu-

(1 D N e N
o_¢C B
\ J \ J
Puc. 31 Puc. 32

skeHreM 00e3bsHBI, OH CMOJKeT KOTPOoJumpoBarh orpe3ok OB u ciemuth
3a TeM, 4To0Obl 00e3bsiHA He TpocKkouymia uu uvepes O, uu uepes B. Ito
BO3MOJKHO, MOCKOILKY paccrosiuusas or D no O m B poBHO B Tpu pasa
00JIbIIIe COOTBOTCTBYIOIUX paccTossHuil or C 1o 3Tmx To4eK. Torma BTO-
PO CTOPOsK CMOKET 3arHaTh OOe3bAHY B OIWH W3 TYNMUKOB (puc. 32),
n oma Oyjer TmoimMaHa.
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32. Pemienwe miisi BYX TBO3Jeil moHATHO U3 puc. 33 (A u B —
reospu). Pemmm rtemeps samauy mias tpéx rsospeit A, B, B. Ilposegém
u3 A BepruranbHBIN ay4d BBepX (pumc. 34). Ecawm, mBurasch or JeBoro
KOHIIA BepEéBKM K IIPABOMY, MBI IIepecedéM HTOT JIyd cleBa Halpa-
Bo, OyzmeMm cumrath, uto mpoBefena omepaumsa A1) ecaim ske cupasa
naneso — omepanusa A7), flewo, uro omepamuu A u A Brimon-
HeHHBIE ITOCAeJ0BATeIbHO, B3ANMHO YHUUTOKATCA, W KAPTUHA COCKOJb3-
HET ¢ rBO3/A. Takue ke omepamum BBENEM IS ABYX [APYTUX TI'BO3JEH.
B »stux o6ozHaueHMAX crmoco0 3aKkperyieHus KapTUHLI Ha JBYX TBO3-
nax (em. puc. 33) zammeniBaerca tak: AT BHAC) B) | B cayuae tpéx
TBOBJIE MOKHO MPeIOKUTH caeyomuil ciocod: A B A B B(+)
BHAH BHACI B TIpn ypanenun mo6oro rBossisa (T. e. Bcex omepa-
oWl ¢ COOTBETCTBYIOINEN OYKBOII), Bce OCTABIIMECs OIepaIiil B3aWMHO
YHHIUTOMKAIOTCS.

A b

ST, 222 )
E 8 22

Puc. 34

33. 1-e B3BemuBaHTeE: DKCIEPT KIAAET HA JEeBYIO damKy 1-io0
MoHeTy, Ha mpaByio — 8-10. Tak Kak mpaBas Yalrka IepeBeIInBaer, Cyj
ybesxmaercs, uro 1-s1 MoHera (anbminBas, a 8- — HACTOAIIAA.

2-e¢ B3BeNM UBAHME Ha JEBYD YANKYy KIALYTCA MOHETHI
¢ momepamu 1, 9, 10, na mpaByio — c¢ momepamu 8, 2, 3. JleBas uyamika
mepeBeniuBaeT. IT0 BO3MOMKHO JIUINL B ciaydae, Korga moHerst 9, 10
Hacrosmue, a 2, 3 — danapuinBbie.

3-e B3BeNMMBaAHMe HAKOHCIl, HA JEBYIO YaIlKy KJIayTcss MOHe-
THI ¢ HOMepaMu 4, 9, 6, 7, 8, 9, 10, a ma npaByio — ocraibubie. [IpaBas
YaIiKa I[epeBelmBaeT, W CyJ[ BUIUT, 9T0 Ha Hel O00JbITe HACTOAINX
MOHeT, ueM Ha JeBoii. B To ke Bpems, Ha JeBoil yarmke (QaabIIMBBIX
MoHeT GoJbIlle, YeM Ha MPaBoil. ITO W [OKA3BLIBACT CYLY, YTO MOHETHI
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¢ HoMepamu 4, 9, 6, 7 danbmussie, a ¢ momepamu 11, 12, 13, 14 —
HACTOSIIIHE.

SaMeuaHnue. AHATOIMYHO MOKA3BIBAETCS, 4TO TPOBeprRy 2" —1
HacTOSIUX MoHeT n 2" —1 aTbIIMBBIX MOKHO OCYIIECTBHUTH 32 1 B3Be-
IMUBAHNT.

34. Paccmorpum tpad, BepHInHB KOTOPOTO 0003HAYAIOT /0B, YbW
BHYKM ydaTcs B JTOH IIKoje, a péOpa — BHYKOB (Bcero 20 pédep).
Ilyetb A mw B — pembl omHOTO M3 BHYKOB. BhIIeauM TakKe OcCTalb-
HBIX BHYKOB OTHX Jefl0B (KpaTHbIe pE6pa, COeIMHSAIONINEe BepImuHb A
u B). Ilo ycmoBuio miobbie gBa peOpa MMeIOT OOIMMI KOHeI[, CJemoBa-
TeIbHO, Ka}KI0€ U3 OCTANTBHBIX pEOep BHIXOMUT JUOO 13 BepIinHB A,
an6o 3 B. Ecim Bce OHU BBIXOOAT M3 OHOU BEPIIUHBI, TO YTBEPIKIE-
Hue 3aja4ym oueBupHO. VMHaue ke cymecrByer Tperhs Bepiuuaa C, rie
CXO[ATCA Bce 3T péopa. A HT0 03HAYaer, YTO BCETO MMEeTCsi POBHO TPHU
mema! flcHo, uro HalgyTcs [ABe BEPIIMHBI U3 JTUX TPEX, COEIMHEHBIE
pebpoM KpaTHOCTH He Oosiee TmecTd (B MPOTHBHOM ciydae Tpag MOKeH
umerh 1mo Kpaiineii mepe 3-7=21 pe6po). Torma y ocraBmierocs jena
no kpaineit mepe 20—6—=14 BHyKOB.

35. OrBet 99 mynperaMm HaBepHAKA YAACTCS CIACTUCH.

OmnurieM crpaTeruio, KOTOPOil MOJKHBI HPUEPIKIUBATHCA MY/PEIbl.
[Tocnenunii B ouepefnm CMOTPHUT BIIEPEM, CUMTAET YMCIO UEPHBIX KOJIIIA-
KOB U TOBOPUT «YEPHBII», ecau 3T0 uncao 4étHo. [Ipu atom oH He Mosmker
crmacruch HaBepHskra. Ommawko, 99-it, 98-i1, ..., 1-ii B ouepegu momy-
4yalT oveHb BaskHYyl0 mHopmanmio. Tak, 99-ii cHoBa cumraer YuMCIO
YEPHBIX KOJIIAKOB Ha BIEPEIM CTOSIIMX MYAperax u eciau 4ETHOCTh
HTOTO YMCJIa M3MEHWJIach, TO HAa HEM UYEPHBIN ROJMAaK, M OH TOBOPHT
«uépHbIii». 3aremM 98-if cumraer YMCIO UEPHBIX KOJIIMAKOB HA BIIEPEIH
CTOAIINX M, 3HAs YETHOCTh YMCIA YEPHBIX KOJIAKOB HA BIIEPEIH CTO-
Ammx 0e3 Hero M BMecTe ¢ HUM, OJHO3HAYHO OIIpe/essieT IBeT CBOero
rommaka u 1. . Mynpemsr ¢ 99-ro mo 1-ro ocratorcst B 3KuBBIX!

36. OrBer: na, maipéres.

Paccmorpum crpamy, Kapra KoTopoll m3oOpaskeHa Ha puc. 30 (Tou-
KU — ropoja, orpesku — goporu). [lokaskem, uro BTOpoil apMuun Beerga
yAacTes 3aXBaTUTh XOTsA Obl 1Ba Topofa A,. JleiicTButensHo, eciu neppas
apMus HepBBIM XOJI0OM 3aHMMAaeT TOPOJi HA OJHON M3 <«BETOK», BTOpas
apMus J0J3KHA 3aHATh COOTBETCTBYIONMIl dTON «BeTke» ropom A; ecin
neppas apmua saHuMmaer A, To BTopas — B); ecnu mepsas BhiOupaer
ropop B), 1o BrOpas — ofuH U3 ropogos A, coefuHEHHKIIL oporoii ¢ B,.
JlanpHeiimue meficTBUSA OYEBUTHEI.

Urak, mocme mpexparmienns 00eBBIX [EWCTBUN BTOpas apMus 3a-
HUMaeT XoTs Obl JBa ropojila A;, a 3HAYUT, M J[Be COOTBETCTBYIOIIHE
«BeTKH», U TOPOX B, mesjy samATeIMU ropopamu A;, BCero mo kpaiineii
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Puc. 35

mepe 2k 3 ropomos. Iloatomy fonst TOpof0B, 3aXBaYyeHHBIX BTOPOI ap-
2k+3

Muei, He MeHee .
’ 3k—+6

1
Ve npu k=1 aro uucao Gosbiire 5 Samerum,

2
4YTO B yCJOBUM 3a/la4X BMeCTO 10U MOJKHO B3SThH J1000€ YICII0 (Z<§,

2
2k+3

MMOCKOJbRY 3k+6

@ npu J0CTaTOYHO GOMBIIHUX k.

37. a) OuumeMusa He KOHUYUTCA, ecam mias Tpéx papyseid A, B, C
B TEepPBHI leHb Yy A mMMyHUTET mocjie npuBuBku, B 6oseH, a C 3710pos.

6) Paccmorpum rpad, BepIImHBI KOTOPOTO COOTBETCTBYIOT KOPOTHITII-
KaM, a Jio0ble jBa jApyra coeaumHeHbl péopamm. Hazosém paccrosumem
MeIy BeprimHaMu Tpada (KOPOTHLIIIKAME) HAUMEHBIIee KOJIUYecTBO
pébep B coemmuAIOMEel nX Iemouke. IlycTh HECKOJBKO KOPOTHIIIEK 3a-
Gostesin B TepBBI genb (ouar smugemMum). Torma Ha CJIeAYyOIIUN [eHB
3a60J1eI0T KOPOTHIIIIKM, HAXOJANIMecsA Ha paccrosauu 1 or ouara, Bo BTO-
poli — Ha paccToOSAHUHM 2 W TOJABKO OHU u T. A. Jles1o B Tom, 4to B n-it
NeHb Yy KOPOTHIMIEK, HAXOJAIINXCA Ha paccrosauu n—1 or owara, mm-
MYHUTET, M 9TO 03HAYaeT, YTO BOJIHA HIMUNEMUN OyIeT pacipocTpaHAThLCS
BCE masIbIlie OT odyara, W BCE HOBHIE WM HOBBIe KOPOTHIIIKU OymyT 3abo-
neBarb. Ho koporwimex Komeunoe umcio. [1osToMy B Kakoii-TO MOMEHT
Bce mepebosieloT 1o pasy W SNUAeMUus 3aKOHUNTCS.

38. Y3HMKM BBHIOMPAIOT OJHOIO YesjoBeKa (HAa30BEM ero <«CYeTOBO-
OM»), KOTOpPHIA Oymer pelicTBoBaTh ciegyiomum obpasom. «CueroBoj»
BRJIIOYAET CBET, KOT/a BXOMUT B KOMHATY mepBbiil pas. [lamee, eciau ogua
13 OOBIYHBIX Y3HUKOB BXOMHUT U BUJUT, YTO CBET TOPUT, OH BHIKJIIOYAET
JaMIy W B JaJbHEWIIeM BBIKJIIOUATENs He Kacaercs. Uepe3 Kakoe-To
BpeMs cueToBOf cHOBa Oyjer Bbhi3BaH. OH ONATH BKJIIOUYUT JaMIy U T. JI.
B omnpenenéuubiii MOMEHT CYETOBOJ[ BBIACHUT, YTO JIAMITY BBIRIIOUAITHN
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posao 99 pas. Torga ou Gyger TOYHO 3HATH, YTO BCE YiKe MOOBIBAIHU
B KOMHATe.

39. Pemum cHavasma clepyioniyio 3ajady: Kakoil HAuOOJBINEN BBI-
COTHI MOJKeT OBITh 3[aHue, YTOOBI M Hero 3a k GpocaHmit MOKHO OBLIO
BBISICHUTH TO, 4YTO CHPAINUBAETCA B HUCXOAHOU 3amave. Hauboabrrumit
3TasK, KOTOPBIM COOTBETCTBYET IEpPBOW MOIBITKe, paBeH k. Benp eciu
KOKOC PasoObeTcs, y HAC OCTAHETCS BCETO OfMH KOKOC U k—1 IMOIBITOK.
B s1ux yemoBUsAX Mbl BRIHYKICHBI MTPOBEPATH MOCIELOBATEIHLHO BCE HTA-
JRM, HAUMHASA ¢ mepBoro. Ecam jke mepBhIil KOKOC He pasbuics, To Gpoca-
em ero ¢ srazka k- (k—1). Ilo amajorum ¢ TpebIIyIIUM IIPOBEPSAETCS,
YT0 HTO HAMOOJNBIIUI BO3MOKHBIN TasK, BEJlb €CJIU TelePh MePBHINl KOKOC
pa3obBércst, y HAC OCTaHETCs BCero k—2 MOMBITOK, W MBI BBIHYK/EHbI
OymeM IIPOBEPATH JTayKM IOCIEIOBATENHHO 0 BO3PACTAHUIO, HAUYMHAsT
¢ (k-+1)-ro srama. Eciu ke mepmoiii Kokoc He pasbuicsa mpm Gpoca-
nun ¢ sraxka k-+ (k—1), ro 6pocaem ero ¢ srazka k-4 (k—1)+ (k—2)
u 1. 1. [losromy HambombImas BRICOTA 3[aHUS IS HATIETO «IKCITEPUMEH-

ta» ¢ k mombiTkamu pasHa k-+ (k—1)+. . .+1:w. Jlns perenus

MCXOAHON 3a{auyy OCTATOYHO HAWTH HAWMMEHbBINee HaTypasbHOE Kk, s

KOTOPOTO w>100. Orcioma mosrydyaeM, 4T0 BBISICHUTH HAWMMEHBITIAH

9TaK, ¢ KOTOPOTO KOKOC PasOMBaercs, MOYKHO MUHUMYM 3a 14 TOTBITOK.

40. OTBeT WTPOKY CTOUT MBMEHUTHh CBOE MHeHWe!

[IpunepsuBasch Takoil crpareruu (MeHATH IIEPBOHAYAIbHBIN BBI-
60p), UTPOK MONYUYNUT BHIUTPHIII, €CIU NEHBTH Je;KaT B JOO00W M3 BYX
NIKATYJOK, He BLIODAHHBIX MM BHadaje. B cpemmem (1. e. mpu MHO-
FOKPATHOM IOBTOPEHUM ITOM UIPHI) UIPOK IIOJYYUT BBIMTPHIII B JBYX
crydasx m3 Tpéx. Torga Rar ecam HWIPOK IPHUepsKUBaeTcs IepPBOHA-
YaJThbHOTO BHIOOPA, OH BBIMTPAET B CPEJHEM BCETO JIWINb B OfIHOM CIydae
n3 TPEX.



1. Cum. puc. 36. %%"’%
A A
2. OTBeT: TAaKOe MOTJIO CIYIUTHCS.

Ilycts, wampumep, B TypHUpE %%-%/’W/
yuacrBoBaso 13 xomanp. Omma 3 HEX %%I%{%
.

(komamga A) BeIMrpasia O MaTyei
m 7 mpourpaga, a BCe OCTATbHBIE 7
UTPHl 3aKOHYMINCH BHWYBIO. Homan-

ma A mo HOBOW cucreMe Habmpaer IMI%I%I/

9-3=15 oukoB. ¥ KayKI0ll M3 OCTaB- @@ %a%a
- 220 A

g Al AR AT NN
20 HEa2A

KoMaHjga A 3aHUMaer MepPBOE MeCTo. @@ /a/a

[To crapoii cucreme y xKomamugbl A Obi-
a0 06l 5-2=10 ouKOB, a y Kakjoil
u3 ocrasmuxcs — 1o 11 oukoB. B srom cayuae romanpma A Obra 6br
MOCJIeTHeI.

Puc. 36

3.a) Orser pga. PaccMorpmm mpaBUIBbHBIN [eBATHYTOJbHUK
7 TpPOBeIEM TPH ero [AUAroHalIM Kak MOKasaHo Ha puc. 37. Mosxk-
HO YOemWTHCA, YTO HU OHA W3 OCTATLHBIX NHATOHANEH He Tepeceraer
00pa3oBaBIINIiCsS NPABUIBHBINA TPEYTOJIbHUK.

6) OrBer wmer. llpegmomoskmm, 4uro B pesyibrare paspesaHus
obpasoBasicsas upaBuabHBIN 1ectuyroabHuk ABCDEF. Ilyete M —
rouer; gumaronanu AF, pacnomoskenubiii jsesee A, N — Komery gua-
ronanu CD, pacmnonoskenHbiii mpasee D
(pue. 38). Ho Torma guaronans MN mepece-
KaeT Hall mecTuyroibHuK. lIpotuBopeune.
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4. Cymmapuas miomanb yroikos pasHa 3-+4-...+8=33. 3ua-
q@T, pasMep MPAMOYroJbHUKA Mosker ObiTh Jumb 3X11. Cmocob cio-
JKUTH HTOT MPAMOYTOJIbHUKA MOKazaH Ha puc. 39.

Puc. 39

5. Tak Kak BO3MOMKHBIE TPACKTOPUM — IYTU OKPYMKHOCTH OHOTO
7 TOro Ke pagmyca | KM, mjimHa TakOU AYyTW TeM MeHbIe, YeM MEeHBIIe

BB'B’ B

FHLHd

et

a) 0) A

Puc. 40

mwHa craruBaoniein eé xopgbl (pue. 40, a). CremoBarenbHo, s HC-
KOMO# Tpaekropum xoppa AB mosmmHa GBITH NepHEHANKYIAPHA CTEHKE
OacceiiHa. A MCKOMBIN YTroJ & OIpefiesieTcs co-

OTHOIICHHEM COS = (puc. 40, 6), orryma

20
a~87 §.

i 6. OrBerT: fa, BepHO.
PaccmorpuM mpoOM3BONBHYIO CTPOKY i ¢ CyM-
MOIl Umces S, W BCe «KPecTh», KOTOpHIe ed co-

e, 4l nepskar. Torma cymma umcesn B 3alITPUXOBAHHOMN
nuc.

Ha puc. 41 wactm paBHA —s,, a cyMMa BCex um-

cen B Tabnuue pasua s,—ns;=—(n—1)s,. Orciona

cJIelyeT, 4TO CyMMa 4YHMcel B KasK[0il cTpoKe ofHa u Ta ke (06o3Ha-

quM eé s). AHAJIOTMYHO MOJKHO IIOKa3aTh, YTO CYMMBI YHCET B KayKIOM

cTon0Ie Bce OMMHAKOBHEI M paBHBI s. Jlamee, [y MpOM3BOJBLHOIO «Kpe-

cTa», COJePsKAIero CTPOKY i M CTOJNOI j TI0 YCIOBUIO MMEEM:
s+s—aij:O,
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e a; — 4YUCIO, CTOAIlee HA IlepecevyeHuu i-il ¢cTPOKM W j-TO CTOJOTA.
CaeroBaresbHO, aij:2s, T. €. BCe DJIeMEeHTHI B Ta0JIMIle PaBHBI MEKIY CO-
6ot (00o3HAUMM WX HUepes a).
Hawromner, paccmarpuBasi mpo-
U3BOJBHBINA «KPECT», CUUTAEM
CYMMY 3allMCAHHBIX TAM YHCeJ:

(2n—1)a=0,

spavur, a=_0.

7. Ilycth OKpY:HOCTH @),
ONMCAHHAS OKOJIO TPEYTONLHIKA
ABC, copepsut nentpst 0,, O,
ABYX JTaHHBIX OKPYMKHOCTeH
(pme. 42). Tourkm O, u O, ne-
JKAT Ha OKPYKHOCTH &), CJIEMI0-
BaTeJNbHO,

/A0, B=180"—/C,
/BO,C—180°"— /4

(rme /A m /C — BeaUYUHBI
yrmoB  tpeyrompumka ABC).
ainee,

JAOB—90° -+ % /BOC—90°+ ?A

ITostomy

JAOC—360°— /AOB— [ BOC— 180" — % — %.

Orciopa crenyer, uto (AO,C=/A+/C. Tak kar /ABC+/A0;C=/A+
+/B+/C=180°, touka O, TO3Ke NeKUT Ha OKPYKHOCTH G).

8. Nmeem:

_a+b 2ab a’>+b>

(“—2”)2 V Y/ 2ab(a?+b?)

YMHOKUIN 0o6e 4acTu Ha MOJOMKHUTEILHOE YMCIO

a—l—b)

Vab )’
(a+b)% v 8ab(a®-+b?)

(Bo3Ben ofe UacTH B KBajpaT U YMHOMKIIN HA 4), HO
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(a+b)4—8ab(a®+b*) =
= (a*+4a*b+6a%b% + 4ab® 4 b%) —8a’b—8ab® =
=a*—4a3b+6a%b® —4ab®+ b4 = (a—b)4>0.
[Mostomy (a-+b)*=>8ab(a®+b%), u AG=HQ.
OrBer AG=HQ, npuuém AG=H(Q nums npu a=b.

9. a) Ilycrs £ — TouKa mepeceueHUst OKPYKHOCTH ¢O CTOPOHOU AB,
ornuunas or B. 3amerum, uro /ENM=180°—/EBM=90". Ilosromy
B tpeyroimbunke MED orpesor EN sABisercs MeauaHoOl W BBICOTOI.
CrnemoBarensro, Tpeyroasauk MED sBasiercs paBHoGenpeHubiM: KM —
=FED (puc. 43). Ilycts AB=1, o6osnaunm mauny orpeska AE uepes x.
Torma, nockonbry EM =ED, umeem:

(1—2)*+ (5] —EM2—ED* =22 1.

Pemmass monyuenHoe ypaBHeHUe, HaXOAWM, dTO x:% u AE:EB=1:T7.

B M c
0
N
E
')
A D
Puc. 43 Puc. 44

6) Ilycte F — T104YKa IepecedeHUss MOCTPOCHHON OKPYKHOCTH C OT-
peskom AM, ornmunas or M (puc. 44). Ilo teopeme o mpousBegeHuu
cerymeir Ha eé BHemHO©0 uacth nmeem: AE-AB=AF-AM. Wcnonb-

3ys TMYHKT a), MOJydaeM: %-1:AF-§, T. e. AFz% u AF:AM =

:[ﬂ%:gzhl(} Suauur, AF:FM=1:9.

10. 3amerum, uro 1ea0e ducao K, KOTopoe MOJIy9aeTcs B pesysabrare
TAKOI 3aMEeHBI, MO3KeT OBITh JUIIL CTelleHbIo NABOMKK. VHaue, Bo3Bens
K=V %V *7...y/* B creniens 2", moJy4ynuM IPOTHBOPeUUe ¢ OCHOBHOI
TEOPeMOil apuPMeTuKu.
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Samerum Takske, uro K mpejpcraBuMo B BUjE

a a, a
S+t
2

’ 1 g
e a,, @y, ..., @, — HEKOTOpas IepecTaHoBKa /// \\\
yucea 1, 2, ..., n, 1. e. \
Sttt
K<2 <2",
3HaunT, IMOJNYYUTH IIeJI0e YHUCJIO0, OOJbIIee
21 wenwasa. Ilokamem, Kar momyumrs 2" 1. /
N V1
Ts n=2: V2vV22=2. NN 1]

Iia n=3: Y 23y2v22=22.

Tas n—4: ) 20 28V 2V 22=23, Puc. 45

ITO HABOAUT HA MBICIH, 9TO

Ve eV Voveve—z

[TpoBepum 3TO0 pPaBEHCTBO METOJOM MaTeMaTWyecKOW WHAYKIuu. basoit
ABJISIOTCS paBeHcrBa s n=2, 3, 4. Ilepexom or n & n-+1: ecanm

Ve e Vovave—z |

l/2n+1'/n ‘/nf ]/21/22 ]/2n+1 on— 1_
Orser: 201,

11. OrBeT a) He MOKeT; O) MOsKeT.
a) Ilycrs wmeno n rakoBo, uro 2"<N<2"T' (N — » p
gucso umrer). Ha rammoit mpsamoii Jeskur we Gomee MBYX

BepiInH BhIIyKaIoro N-yronsHuka (pumer). ITocae meppo-  Puc. 46
ro Xofla Ha KajKIOil IIPAMOIl MOMKeT OKasaThcs He Oosee
qeTeIpéx Quinek, mocae Broporo — He 6omee 8, mociae (n—1)-ro —

me Oomee 2". Takmm obGpaszom, cobparbcs Ha OFHOW TPAMON (PurIKM
MOTyT He MeHee ueM uepe3 n xomoB. [lpu N=1997 mokuo B3sth n=10
(1024 =210<1997<211=2048).

6) IMocrpours mpumep MomHO Tak. Ilycts N<<2"'! (B wactmoctn,
masgs N=1997 moxuo B3ars n=10). [Iposexém 2" mapaiesbHBIX TIpPs-
MBIX HA PABHBIX PACCTOSTHUX JPYT OT APYyra W PACTIONOMKUAM Ha HUX pur-
KN B BepIIMHAX BBIMTYKIOTO /N-YrolbHUKA, KaK MOKA3aHO HA pHC. 49.
CnBuHyB Bce (DUINKM, JTeKalllie HA JeBOI MOJOBUHE MPSIMBIX HA BEKTOP
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7 TaK, ‘ITO6LI 9TU IIPpAMbBbIE COBIIAJIU COOTBETCTBEHHO C IIPAMBIMU HpaBOﬁ
nooBUHEL (puc. 46), MBI cobepém Bce umtkm Ha 2" ! mpaMEIX, a yepes
n aHAJOIMYHBIX IIAroB (CO CABUTaMU HAa BEKTOpbl U /2, U /4 u T. n1.)
BCe OHHU cO0epyTcss Ha OJHON IPSAMOIL.

12. Ilycts m<<n — nenbie KopHu ypasHenus x>-+ar-+b=0. To-
rma W3 paBeHCTB m—+n——a, mn=> (reopema Bwmera) cmegyer, 410
m, n<0, 1<|n|<|m|<<1997, 0<mn<1997. Paccmorpum ypaBHeHue
2> —nx-+mn=0. Ero roapdunmentsr — memsie uncia or 1 go 1997,

U OHO He WMeeT KopHeil, Tak kak D=n?—4mn=n(n—4m)<0.

Wrak, cpemu paccMaTpuBaeMbIX ypaBHEHWE JI0OO0MY YpaBHEHUIO
C TeJIBIMU KOPHAME MOYKHO IIOCTABUTH B COOTBETCTBHE EIMHCTBEHHOE
ypaBHeHHUe, He uMeIiee Kopueil. Kpome Toro, Bce KBajpaTHbie TPEX-
wiensl 22+ cx—+d, tie ¢ — uéruo, d — Heudrao, D< 0, He pecTaBUM bl
B BUJIe 22— nx-+mn. 3HAYNT, ypaBHEHNUIT, He NMEIOIIX KOPHeil, GobIe.

13. 3amernv, uro (EHD—/EGF— ‘E20F :180; B :9007123
(puc. 47). ¥ron DEH — upsmoii, TOCKOJIbKY CMEKHBI C HHUM YIOJ

GEH onwpaercs ma pmamerp HG Bnucamuoli okpyskHOCcTH. U3 mps-

/
MoyroJbHOTO Tpeyroibaurka DEH, nonyuaem: /EDF— 73 [TosTomy TOU-

Ka D nemur HAa ORpYMHOCTH ¢ IeHTPOM B u paguycom BE=BF. Orciona
/DBE=2/DFE=2/EGH—=/EAG, . e. upambie DB u AC napaijienbHbl.

14. llepBoe pemenue. [locunraem obiree umcao nameit, KOTo-
pHIX 6LET JMambsa, 00XomAMAs HOCKY o mepumerpy (puc. 48). Ux He 6Go-
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nee yem 2(m—+n). Ilpu sroM Rasgayio m3 CTOANMX HA JOCKe Jajeil Mbl
MOCUUTAIN M0 KpaiHell mMepe ABaykabl. Ilosromy umcio jamein Ha mOCKe
He 6osee m—-n.

[Ipumep paccranoBKu m—n Jamedl moKasaH Ha puc. 49.

T T
NEN EomE
2 mxm gx -

mE NN

Bropoe pemenmne. [lokaskem mHAyKIUMeNl 1no k=m-n, dro
Ha JOCKe pasMepa mXn MOKHO paccTaBuTh He Oojiee m-n Jajew,
yT0OBI Kaskaas M3 HUX Oujia He Gojiee IBYX JAPYIHUX.

Basa muagyrkimuu. [lusg gocok pasmepa 1Xn u 2X2 aro yrBep-
sKIeHre He BBI3bIBAeT COMHEHWUIL.

MNapgykouowuas i nepexon Ilpegmomomum, 410 MBI yiKe
MOKa3aaum yTBepIKIeHUe JJisi J0COK mXn ¢ m—+n<k. Bo3bmém rtemnepn
HEKOTOPYIO JIOCKY mXn (m CTpok
u n cronbios) ¢ m-+n=k+41. /I%IWIW
Ilis oupenenéunoctu Oymem cuum- |/=
TaTb, YTO M<_N.

BriGepem cTpoky, B KOTOpPOi
CTOAT 10 KpallHell Mepe TpHU Ja-
mpu  (TaKas CTpPOKAa 00sg3aTenbHO
CYIECTBYeET, TMOCKOJIbKY WHaue 00- ”"’/7? ”%. ”"’2
mee YMCI0 Jajieil He mMpeBocxomm- |IEEA= = =
a0 O 2m<<m-n). Paccemorpum
cTosIbeI], COfepyKAIUil  CPEeHION0
M3 TUX Jajieil (WIm OfHy M3 Cpej- Puc. 49
unx), puc. 90. B srom cromnbre
He MOJKeT CTOATH 6ojiee HU ONHON JajibW, MOCKOJBKY B IIPOTUBHOM CJIY-
yae ofHa u3 Jjajeil 6una Obl Gojiee JBYX Jiajieli. YajJuM 3TOT CTOJGEI,
«CXJIOTMHYB» JOCKY. MBI mosyuumm mocky pasmepom mXx(n—1), Ha Ko-
TOPOH, COTJIACHO TPEIONOKeHUI0 WHAYKIMK, CTOUT He Gomee m—+n—1
nJajgeil. 3HAUWT, HA MCXOMHON JOCKe MX OBLIO He Gosiee m-n.
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_ 1 EHE B

2 7= = V=
mE NN l/ l% n
A B A Epp Bl Bl B

Puc. 50

15. OrserT: 1997,5.
[Iycts r, — paguyc okpyskHocTH @, ; S,=r,+ry+...+r,. Torma

ypaBHeHMe OKPYKHOCTH &), , | UMeeT BHJ

22 (y— (28,41, )P =12, .

VYenoBue KacaHUA OKPYMKHOCTH &, M 1apaboibl y=x
ypaBHeHUe

2 p3HAuUaeT, 4TO

Y (y— (28,4 )=,
yZ—y(4Sn+2rn+1— ) +4S,(S,+r,, 1) =0,

unMeer OAMH KOpeHb, T. €. ero JUCKPUMUHAHT

(48, +2r, —1)2—16S,(S, +-r, ;) =16S2+8S,(2r,, ,—1)+

+(2rn+1 ) _16S2_16Snrn+1 (2’« )2_8Sn
l‘ 8Sn+1 1 1
paBeH HyI0. SHAYNT, I, = 5 . Mopcrapnas n=1, r,= 3 S1:§,

3
HAXOJUM, UTO Iy=73. Hanee, nopcrasnas n=2, S,=2, norydaem, 4T0

r3:g. AHaAJIOTHYHO TOJIy4aeM, 4ToO r4:%. ITO HaBOAUT Ha MBICIH, YTO
rn:n—%. [IpoBepum 5T0, MCIONB3YSA UHAYKIIUIO: €CIN rk:k—% npu
k<n, to
2n—1 n?
S, *—Jr + - — 9

VS, 1 Vap2i1  2n4+1
Tt T T2 n2+:n2+ =t =3

1
ITosromy pisi moGoro n crupaseaauBa gopmyna r,=n—z. B wactHoctn,

2
108 —1997.5.

46



16. 3amerum, 4T0 B pesyJbTaTe YKa3aHHOW Olepamuu CyMMa KBa-
IpaToB 4YuceJs, 3alMCAHHBIX Ha [OCKe, He YBEJIUUYMBAETCH, IIOCKOJIBKY

a+b)? 2 1 12
<a?4b2.
ya | =v

Yrobbl yOemuThCss B 9TOM, JOCTATOYHO YMHOMKHTH 00e dactu Ha 2, I0-
nayumB HepaBeHCTBO (a-+b)2<2(a®+b?), KOTOpPOE CBOAUTCA K BEPHOMY
mepasenctBy 0< (a—b)2.

Yucso z, KoTopoe B KOHIIe KOHIOB OCTAHETCS HAa TOCKE, YIOBIETBO-
pseT HepaBEHCTBY

200-201-401

< 124224 4200%= 6

< 20002 *).

17. 3amerum, uro DK u BN — menumansr tpeyroasauka ABD. Cie-
noBarenbuo, AM rtawske sBisgerca Menuanoi, touka F (cepeguua BD)
nesgur Ha AM (puc. 51). Mepumanbl genaar TpeyroJbHUK Ha IIeCTh Tpe-
yroibHUKOB pasuoll miaomagu 2S. Ilycrs mouka E cummerpuuna O
ornocuresbio L. Torma EN|AO|BC, tak rak AONE — muapaJsieno-

rpamm, FM — cpepusas aunausa tpeyronsaurka DBC. Orcroga ciemyer,
yro TpeyronbHuku OBC n ONE 1omo6HBI ¢ KO- .
spdunmenTom moao0oust %:2. [Toaromy 4
Sosc=4Song=88S=S,p0p- (*)
Kpowme Toro,
Scom="Spow (*%)
(mockompry M — cepemgmua CD). CriamsiBas

pasencrBa (*) m (**), momyuaem yrBepsKueHUE
3ajiaun.

18. Be3 orpanuvenus obmiHOCTH OyAeM
cumrarb, uro /A >/C. Ilycre E u F — touku Puc. 51
KacaHms BIUCAHHON OKPYIKHOCTH CO CTOPOHAMU
AB u AC coorsercrBenno (puc. 52), AF<AM B cuiy mnpepnmoioske-
aus /A>/C. Tlockonsry OB=OM (mo ycnosuio), a OE=O0F (kakr

n(n+1)(2n-+1)
— %
PYIO JIETKO [OKAa3aTh [0 MHAYKIMUHU ciaegyiomuMm obpaszom. [lpepmonoskum, uro
OHA BepHA IpU n=Fk U IIOKayKeM, 4YTO TOTJa OHA BepHa u npu n=Fk-+1:

P2 R (B 1)2= (1242 k) + (- 1)2 = KD D

*) 3pech MBI mermoabzoBanm gopmyry 12422+, . +nP= KOTO-

L (k1) =

— B (2t 1) +6(k+ 1) =51 (202 4 Tk 6) = EEDEAD @D,
3HauuT, COrIacHO NPHUHIUIIYY MareMaTu4eCcKOil WHAYKIuU, AaHHas dopmyla
BepHa oJsa JIIO6OTO HaTypaabHOTO n.
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paguychl), mpsaMoyroibHbie Ttpeyroibauku OFEB u OFM pasusl.
Orcioga cuepyer, uro EB=FM. Jlanee, AE=AF (kax KacarejbHbIe),

F M
Puc. 52

03TOMY AB=AE—|—EB=AF+FM=AM=ATC. Samerum, uro /BOM =

:360°f21AOB:360u2(90°+#):18004ACB. Tostomy mam-

MeHbIleMy 3HaveHuio y=/BOM coorBercTByer HamboJbIllee 3HAUYCHUE
AC .

yria ACB. Oruomnienue 1B —2 HeM3MeHHO, TaK 4T0 npu PUKCUPOBAHHON

nuae orpeska AC toura B pacmosioskeHa Ha OKPYKHOCTH ¢ IeHTpoM A.

[Tosromy snauenme yria ACB makcumanbHO, Korga BC — kacarteiabHast

K 910l oKpyskHOCcTH, T. e. Korga AB1 BC (puc. 53). Karer AB BuBoe

menbine runorenyssl AC, suaunr, /ACB=30°.

OrBeT MuHEUMaNbHOe 3HaUeHme )y paBHO 150°.

M
b
K
b c
Puc. 53 Puc. 54

19. Beeném oOosHaueHmMsT [T JJIMH OTPE3KOB  KacaTelbHBIX

(pue. d4): AF=a, BF=BE=b, CE=c (b>c¢). Torna KE:b—b—zi_C:

_b—c

5 [Mockonbry KM — cpepusis nunus, rpeyroabuuku KNE uw BFE

nopobusl. [Tosromy KN=KE— ?, KM= aT—H). Paccmorpum tpeyroub-
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auk AMN. 9ror TpeyroJbHUK ABJAETCS PABHOOEIPEHHBIM, MOCKOILKY

NM—KM—KN— “‘ZH’ — b;“ — “‘ZH —AM.

CaemoBareabHo, ZNAM=%ZNMC=%ZBAC, 1. e. AN — Ouccekrpuca
yriaa A tpeyronpauka ABC.

20. OTBeT: MOJKHO.

PacemorpuM Raryfo-HUOYAH GOTBITYI0 OKPYMKHOCTH cephl («IKBa-
TOp») W MPaBUIbLHBI TPeyroabHuk ABC, BIMCAHHBIA B 9Ty OKPYsKHOCTb.
Bosbmém ma cdepe ase touru D u D', cuMMerpuyHBIE OTHOCUTEIbHO
miaockoctu ABC, takume, uro orpesok DD’ He Imepecexkaer Tpeyrob-
auk ABC: pyis ororo pgocraTouymHo, 4ro0bl Hmpoekmuu touek D u D

Puc. 55 Puc. 56

Ha 1wiockocTh ABC «momamaiu» B ONUH W3 CETMEHTOB, 3AMITPUXOBAH-
HBIX Ha puc. 9. Muororpanuuk ABCDD' (nBa «CKRJIEeHHBIX» TeTpasipa
ABCD u ABCD') cayskur uckoMbiM mipumepom (puc. 96).

21. Ilyers A, B, C u D — T0YRuU 1epeceyeHusi HANINX MPSIMBIX C I'H-
nepboioit y=1/x. Torga koopauuarel (x, y) TUX TOUEK YIOBIETBOPSIOT
YpaBHEHUIO

(z+2y—19) (y+22—98) =0,

KoTOpoe 3aaér obbenuHenmne mpaMbix. [IpeoGpasyem ero, yauTeiBasi, 4o
rouku A, B, C u D neskar ua runepbose, 1. e. s aux ry=1:

202 +5-+2y>—98(x+2y) —19(y+2x) +19-98=0.

A 910 ypaBHeHHe ABIAETCS YPABHEHUEM OKPYKHOCTH, TaK KAaK ero
MOKHO mpuBectn K Buny (r—a)?-+ (y—b)?=R>.
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22. C ojHOI CTOPOHBI,

180°—/A0C _ 180" —2/B _

[ACK=/ACO= 5 5

90°—/B

(pue. 57). C pmpyroit cropombl, TOCKOJAbKY Tpeyroabuuk AHM pasuobe-
npenuwiii (AM=HM),

JAHK =/HAM =90°—/B.

3uaunr, /ACK=/AHK, u nosromy tourku A, C, H nu K near na ogHoi
okpyskuoctu. Orciofa caexpyer, uro /AKC—=/AHC=90°.

o—eo—eo—o—o ./, 7\,71—.
AYAYAYAYAVAYAVAVAYA
° o—eo—o

——0—0—0—0—0--V--0—o—

n

Puc. 58

23. Bossmém nBe Hambosiee ymaiéHHBIe APYT OT Apyra Touku A m B.
Torma /ACB>=60°. Ecnu ke paccrosiiue meskay A u B mammenbiiee, 10
[ACB<60°. Orcioma a=60°. [Ipumepom Takoro MHOMKECTBA SBISIOTCS
BePIIVHLI TPABMILHOTO TPEYTOJILHUKA.

[TocTpouth @-MHOMKECTBO W3 CKOJNb YTOMHO OOJBIIOr0 YHCIA TO-
YeK MOKHO, HAIpuMmep, Tak. PasfesuM KajKayl0 CTOPOHY IIPaBUIBLHOTO
TPeYTOAbLHUKA HA 1 PABHBIX YacTeil W MPOBefEM uepes HTH TOYKH IIPs-
Mble, apajielbHble cTOpoHaM TpeyroabHnka (puc. 58). Ilposepsre, uTo
BCe BEPIINHBI MOJYUNBIINXCA MAJCHbRUX ITPABUJIBHBIX TPEYTOJIbHUYKOB

(n+1)(n+2)
2

COCTABJIAIOT X-MHOKECTBO 13 TOYEK.

24. Tlepenumiem Bhipaskenue mis f(z) B Bume (r-+6)2—6. Vmeem:

JFG () = (2+6)*—6.

3HAUNT, MCXONHOE YPaBHEHIE PaBHOCHILHO ypapmemmio (z+6) 32—,
oTKyfa r=—06-4 V6.
OrBer: x:—Gislz/é.

50



A
A

NG

Puc. 59

25. Ilockonbry BO; n BO, — 6ucceKkTpuchl BepTHKANbHBIX YTIIOB,
roukn B, O, u O, nemar ua opHoil mpamoii (pumc. 59). Ilpm srtom

ZEFB:%ZFBK:ZFBOZ, 1. e. mpameie 0,0, m EF mapaiienbHEL

Ananormuno poraswiBaercsa, uro FG|0,0,, EG|0,0,. Uraxr, croponsl
tpeyronbuukos EFG u 0,0,0, nonapno
napamitensusl. llostomy mupsmee O, F,
O,F u O,G nepecekaioTcs B IeHTpe T'0-
MOTETUH, TEPEeBOMAIIel ONMH TPEYToJh-
HUK B jpyroi (puc. 60).

26. PaccMorpuM  Tpm  AumaroHanu
rpaHeil Kyba, BRIXOJAIIUE U3 OMHOUM Bep-
muHb. XoTda OLl OfHAa M3 HUX Hema-
pajutenbHa 3ajaHHoil mwiockoctu. [lycrs
10 pumaronans AC, O — eé cepenn-
ma (pmc. 61). Torma samammas mmoC-
KOCTh JlOJKHA Tepecekarh AC, npuuém
OHa JIOJJKHA IMPOXOJUTH Yepes Cepejn-
Hy opuoro u3 orpeskoB AO wiu CO.
B mnporusuom cayuae Bce paccrosmusi or A, O u C [o 3T0# IIOCKO-
cru pasauuynbl. ([TockonmbKky MuHEUManbHOE paccrosinme paBuo 1, mioc-
KOCTh HE MOJKeT IIPOXOAWThL HU Yepe3 OfHy u3 dTUX Touek.) M Bo-
obrme, mi00yi0 AuaroHas b JIOO0W TIpaHU 3ajaHHas IJIOCKOCTh JubO
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nepeceKaer yKasaHHBIM o0pasoM, aubo mapajuienbna eii. Temepsb He-
TPYAHO TPHUUTH K BBIBOMY, YTO BO3MOKHBI TOJTBKO JBA CIyUas:

1) samaHHas MWIOCKOCTH Mapaji-
JesbHA JBYM TPaHAM Ky0a W [eJuT
MepHeHAuRy/IAPHbIE el péopa Kyba
B orHomenun 1:3 (puc. 62, a);

2) sajaHHas ILIOCKOCTH Iepe-
cexaer Kyb 1Mo TpaBMILHOMY ITECTH-
YIONBHUKY, BepIIMHAMEU KOTOPOTO
SBIIATOTCST CEPENMHBI COOTBETCTBYIO-
mux pédep ryba (puc. 62, 6).

B nepsom cayuae pebpo wyOa
paBHO 4, BO BTOpoM — 2V 3.

Puc. 62

27. 91y 3ajayy MOJKHO PeIIUTh ITyTéM HECTOKHBIX BbIYMCIEHUI.
M&r se mpuBeEéM MBAMIHOE TEOMETPUUYECKOe pereHne.

ITycrs orpyskHOCTH @ ¢ meHtpoM B Touke O Kacaercs npamoi L.
Torma MHOKECTBO IMEHTPOB OKPY;KHOCTeH, KacaoIlmuxcs « u [ obpasyer
mapaboxy ¢ gorycom O (10 TeOMETPUIECKOMY OTpeTeTeHn o mapaborsr),
puc. 63.

Paccmorpum remeps jise mapabonbt ¢ gokrycamn O u O,, Kacaio-
mueca TpAMOI | (IIycTh &, M &, — ACCONUMPOBAHHEIE ¢ HUMH OKPYH-
Hoctn). Tak wak Touka O, JeXuT Ha TepBOil mapabole, OKPY:KHOCTH
@, W &, KacalioTcd PYT ApyTa, a 5T0 W O3HAUaeT, 4To ToykKa (), JeKHT
Ha Bropoii mapabome (puc. 64).

28. 3ammineM B KJIETKN MPAMOYTOJAbHUKA OX7 uymcna 1 m —2 Tak,
Kak mokaszano Ha puc. 69. llpegmomoykum, 4T0 [jisi HEKOTOPOrO HATY-
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pasbHOrO umcaa k CYIecTBYeT TMOKPBITHE MPAMOYTOJTbHUKA YrOTKAMMU
B k cnoés. Temepsr 3amermm, 4TO i KaKIOTO YroJKa CyMMa YUCeN
B KJIETKAX, KOTOPhIe OH MOKPHIBAET, HEOTPUIIATEIHHA, TOITOMY U OOITIas
CyMMa J[iJIA BCeX YTOJIKOB TOske HeorpuitareisbHa. C Apyroil cTOPOHBI, 1A
obmiast cymma B k pas 0oJibIlle CyMMBI YKCes Ha puc. 69, T. e. oHAa paBHA

(23-1+12-(—2))-k=—k<0.

HpOTI/IBOpe‘II/Ie. C.TIGJIOB&TG.TILHO, TAKOT'O IMOKPBITUSA He CYIIecTBYyeT.

~

Puc. 64

SaMmeuanue. HTepecHo, 4T0 KeTyaThie MPAMOYTOJIBHUKH «II0-
YT BCEX pPa3MepoB» MOJKHO IOKDBITH OINUCAHHBIM B 3ajade 00pasom,
TaK Kak OOJBIIMHCTBO M3 HHUX MOKHO cocraBuTh u3 uryp 2X2 (mo-
KPBIBAIOTCST YrOJKAMHU B JBa CJI0s1), 2X3 (IMOKPBIBAIOTCS YTOJIKAMU
B OfMH CJOi) ¥ YroikoB. VIcKiooueHme COCTABIAIOT MPAMOYTOJIbHI-
ku Buma 1Xn, 3X(2rn-+1), a rakke OPAMOYTONbHUKE JXd u IXT.
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Hampumep, Ha puc. 66 morasano pasbuenme KaerdyaToro Ksagpara 7x7
Ha (QUTYpHl yKa3aHHOTO THIA. HeBO3MOMKHOCTH IOKDPHITH NPAMOYTOJb-

Puc. 66

HuKU 3X (2n-+1) yroikamMu B HEKOTO-
poe YuCIo CI0EB OKA3BIBACTCS TAK JKe,
KaK U Ui IPAMOYroJbHUKA OX 7.

29. JloBOJABHO MPOCTO TOCTPOUTH
nCKOMBIH OKTasnp. CoequHMM cepemu-
HBI pé0ep Terpasspa. [lomyuurcs B u-
CaHHB I TPAaBUIBHBIN OKTadAP, [AJIN-
Ha ero pebpa pasua 1/2. Toxpko pac-
MOJIO}KEH OH He COBCEM «IPUBBIYHO» —
OH JIe;KUT HAa GOKOBOI TpaHm (pue. 67).

CioskHee MmoOKasaTb, UYTO HEJIb3sI
mOMecTuTh OombIiuii okrasap. [lpuse-
ném Hambosee a(pPerTHOe MOKABATETD-
CTBO. 3aMeTWM, 4TO BIMcaHHas cde-
pa Terpasjpa SBISAETCSA OJHOBPEMEHHO
u BIHUCAHHON c(epoil MOCTPOEHHOIO
HaMu OKraspgpa (pamgmyc 310l cdeps
pasen h/4, paccrosHEe MY IIPO-
TUBOIIOJIOKHEIME TPAHAMHI OKTasApa
pasuo h/2, rme h — BmICOTa Terpa-
snpa). Ho ecam mupemmomoskurs, uro
MOJKHO TIOMECTUTH B TeTPas’Ap 00ib-
Ui OKTAadAp, TO MONydaercs, dTO
MOKHO TIOMecTHTh B Hero u cdepy,
66mpmryio Brmcanuoit! IIpormBopeune.

Orser: 1/2.

3ameuanue DBoree mHTepec-
HBINl W HEO}RUIAHHBIN Pe3yabTaT MmoJy-
YaeTCs TPU PACCMOTPEHUM HAWOOIBIIIe-
IO OKTas[ipa, IMOMENEHHOTO B JAHHBIN
Ky6 (cm. 3amauy 40).

30. OueBujHO, YTO W3 TIPABUIb-
Horo  MHoroyroibHuka A4, ... A,
mocje IPOJOJKeHNA CTOPOH ITOJIYYHT-
cs MPaBUIbHBIN MHOTOYTOJTbHUK
BB, ...B,. 1locKoIbKy Bce HpaBUilb-
HbBI@ N-YTOJBHUKHU TOXOOHBI, TO JTI000T

Puc. 67 73 HUX MOJKHO IIOJYYUTh TAKOH IIPO-
Ie/lypoil M3 HEeKOTOPOro IpaBMUILHOTO
n-yronbuuka. Ocragoch JoKasarh, 4To 110 MHOrOyroibHURY BB, ... B,

MHOTOYTOJNBHUR A A, . .. A, onpenensercsa ofHO3HAYHO.
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[Iycre muOrOyrompruk BB, ... B, norydeH yKasaHHBIM CII0COOOM
u3 muoroyronbumka A4, ... A, u upn srom Touka A, — cepepmHa
orpeska A,B,, Touka A; — cepeguna orpeska A,B,, ..., Touka 4, —
cepepuna orpeska A4 B .

JlokaskeMm, 9TO HU M3 KAKOTO JPYroro MHOTIOYTOJbHUKA, KpOMe

A4, ... A,, muoroyronbuuk BB, ... B, He MOr mOJyYyuThbCs ONMCAH-
HBIM B 3ajiaue cnocobom. [lomectum B Toukn B, B,, ..., B, rpysukn
maccamm 1, 2, ..., 2" ! u moraskem, uro TOUKA A, — mentp Macc 5TOi

cucremsbl. [[s sToro momectum B Touky A, rpysuk macch 1. Temeps mentp
mace touek A, m B, maxoputca B touke A,. Ilosromy mommo ybpaTh
rpysukn u3 touek A, m B,, momectus rpysmk maccel 2 B TOURy A,.
AHanoruvHo, 3aMeTHM, YTO IeHTp Macc Touek A, u B, Haxogurcs B TOU-
ke A,, u ybepém rpysukm us Touek A, u B,, moMecTuB rpysuk Macchl 4
B IleHTp Macec — TOuKy A;. B KoHIle KOHIIOB MEHTpP Macc OKas3bIBaeTcH
B TouKe A,. 3HAUNUT, U IEHTP MACC UCXOHOI cUCTeMbl HAXOJUTCA TaM sKe.
[TockombKy IEHTP Macc OIpefesercss IO CHCTeMe MacC OJHO3HAYHO,
TouKa A, omnpesienena oxHozHauHO. CleJloBaTeNIbHO, W BECh MHOTOYTOJIb-
nuK A4, ... A, ofHO3HAYHO olpefie/iéH MHOTOyronbHuKoM B B, ... B, .

EnnacTBeHHOCTH MOMKHO JOKa3arh m To-mpyromy. llpm romorernm
¢ mearpom B, m roadpdurumenrom 1/2 toura A, mepexomur B A,. llpn
romMorernn ¢ meHrpoM B, m roappunmentom 1/2 Toura A, mepexomut
B A;, m 1. 1. llpm romorernu ¢ mentpom B, m woappummentom 1/2
touka A, mepefinér B A;. 3maumr, Touka A, mepexomgmT B cebaA TpH
KoMmmo3unuu romoreruii. Kak m3BecTHO, KOMIIO3UIIMSA N TOMOTETHI ¢ KO-
spurmenrom 1/2 spasiercs romorerneit ¢ Koappunmenrom 1/2" n men-
TPOM, OHO3HAYHO OIPEeTsAeMbIM IeHTPAMU JTHX TOMOTETHH. 3HATWT,
TOUYKa A, ompejieleHa OJ{HO3HAUHO.

31. Tlockombry f,(r) —f;(2) =2x—1, m TTOCKOMBKY MBI MOKeM HpH-
G6aBuTh 1 W YMHOMKHUTH TOMyYeHHOe BhIpaskenme 2xr Ha 1/2, MOMKHO
noxyunth pyHKnuio r. Berunras eé m3 f;(x), Kak pas momyunm

T, () — 3 (y (@) —fy () +1).

[TockombKy omeparmus feeHusA He [03BOJeHA, BBIpasuth 1/x T0Jb-
KO uepe3 (YHKIMM f, M f; HEBO3BMOKHO: HUKAK Helb3s IOIyYUTb I
B 3HAMeHarele.

WrTepecHee JOKa3aTeILCTBO TOTO, UTO HEMb3s 000MTHCH 0e3 (PyHK-
UK f,: BRIYMCITUM TIPOU3BOAHBIE QYHKIMA fi ¥ f;

[e41) =1=5, (1)) = (@220 1) =202

B 1ouke z=1. OGe orasbiBaioTCsA paBHBI HYyJI0. To Ke chIpaBeIuBO
u st 10001 UX paspeméHuoil KomMOuHamuu. A mpousBogHas QYHKIWE
1/x B Touke x=1 omImuHa OT HYJIs.
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Heobxopumocts yHKIUM f; clegyeT W3 TOTO, U4TO €CIM HOJCTABUTH
r=i=Vy—1 B Qynkuuu f, n f,, HoryyaioTca BelecTBEHHbIE UYHCIA:

f1(i):i+%:'—i:0, fz(i):izz—l. A TOIBKO uepes BellecTBeHHBIE

YncJga BBIPA3UTh MHUMOE YMCJI0 ?:*L HeJb34.

32. Ilycrs romanma «3youmo» 3ausmna k-e mMecto, HaOpaB m OYKOB.
3aMeruM, 4TO
m<3(k—1). (*)
Begp sra komamma Moriaa TOTYYUTh OYKHW JUITH UTpas ¢ KOMaHIAMM,
saHaBIIMEu Mecra ¢ 1-ro mo (k—1)-e. OeHum Temepsb o0IIee IMCIO 0Y-
KOB ¢, HaOpaHHOoe KoMaHJaMmu, 3aHaBimumMu mMecra ¢ (k-+1)-ro mo 16-e.
C ofHOIT CTOPOHBI,

g<(m—1)+(m—2)+.. .+ (m—(16—Fk))=
—m(16—k) — 5 (16— k) (17— k).

C nmpyroit cropousr, q=>3(16—Fk) -+ (16—k)(15—Fk), Beas BCe »TH KO-
MaHIBl BEINTPAIN Y KOMAHMBI, 3aHABINEH k-¢ MeCTO, M B KajyK0M MaTde
APYr ¢ APYroM (a Takux Mardei %(16—10(15—15) Habpajum B cymMMme

He MeHee 2 oukoB. Mrax,
3(16—k)+(16—k)(15—k)<q<m(16—k)—%(16—k)(17—k).
Orcioa momyuaem

m= (53— 3k). (#5%)

D] —~

O6benuusa mepasenctsa (*) u (*%*), momydum
3 (53— 3k) <m=3(k—1),

orkyfaa 9k>59, k>7. Takum obGpas3om, KomaHjga «3yOmyio» He MOTJa
3aHATH MeCTa BBINIEe cefbMoro. lIlpumep, MOKa3bIBAIOIINIA, YTO CeIbMOe
MeCTO 3Ta KOMaHja MOTJIa 3aHATh, MOKa3an Ha puc. 68.

33. a) 3amerum, uro touku A, B, C, u D Jjemar Ha MOIYOKPYIK-
HOCTSIX, IOCTPOEHHBIX HA CTOPOHAX KBajpara Kak Ha guamerpax. llycrs
& — OKDPYJKHOCTB, KOTOPAsi KacaeTcss BHYTPEHHUM 00pPa30M MMOCTPOEHHBIX
myr B toukax M, N, P u Q (9T 4erbipe TOUYKH ABISIOTCS CEPeIUHAMUI
mormyokpyskuOCcTeit). llomyuenusiit gersipéxyrompaunk MNPQ sBasercs
KBQJIpaTOM IUIOIA[K 2, BOUCAHHBIM B OKpYy:kHOCTH & (puc. 69). I[lpo-
mommuM cropoubl AB u CD gerwsipéxyronbuuka ABCD no nepecedeHus
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o a2 [«]3]3[3[3][3]lo][3][3]3][3]3][3][3]3]3
2 .. 39 |ole|3[3]3]3]ol3][3]3]3][3]3]3]3]3
3 ..., 36 [o]o[e[3]3[3]0o[3][3]3[3]3[3[3]3]3
Ao 33 [o]ofo[e]3[3]0[3][3]3[3]3[3][3]3]3
ST 30 [o]ofofo|e[3]03][3]3]3[3]3/3]3]|3
6 ... 23 |o]ofofojole]o[3][t]3][1]3]3][3]3]3
7 «3youno» 18 [3[3[3][3[3][3][«][o]o]o[o]o]o]o]o]0]
8 ... 17 [o]oJoJofoJol[3][«]a[t]t][1[1]3]3]3
9 ... 16 [o]ofofofolt|[3][t]e[t]t[1][1]1]3]3
0 ... .. 15 [olofofoolof[s][t][1]e[t][1]1][1]|3]3
oo 14 (olofofololt|[s3][t[t]1][e[1]1][1]1]3
12 ... 13 [olofofofolo|[s][t[a]a[t]ela][1]1]3
13 ... .. 11 [olofolofofol[3[t]a[t]a[afela]1]1
4 ... 10 [o]ofofofofol[3 o[a[t]1[t]t][e]1]1
15 ... s [o]oJofolofol[sllofofolt[t]1][1]e]1
16 ...... 6 [o]ofofofofol[3[ofofololo[1][1]1]e
Puc. 68

¢ & B roukax A, B, ' u D' (cm. puc. 69). Vmeem:
Sacp<Sup e <Sunpo=2:

[Tociepree HepaBeHCTBO BBHIMOJNHSAETCS, IMTOCKOIBKY CpeJAN BCEX YeThI-
PEXYTONIBHUKOB, BINUCAHHBIX B OKPY}KHOCTH ), HAUOOJBIIYIO TLIOMA/h
nmeer kBagpar MNPQ.

N

A
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6) O6GoszmaumM BepIIMHBI MCXOMHOrO KBajpara uepes FE, F, G, H
(pue. 70). Ilockomsry FO, n GO, — OUCCEKTPHUCH COOTBETCTBYIOIIIX
yraos, 1o [FO,G=135". Cnenosarensno, [FO,G+/FEG=135+45=
=180, 1. e. Touka O, JeKUT HA OKPYKHOCTH, OIMCAHHON OKOJO KBa-
npatra EFGH. Aunanormuno powaseiBaercsd, urto u Touku Op, O, u O
Jear Ha 1ol okpy:HocTH. Ho M3 Beex 4ernipéxyroJbHUKOB, BIIMCAH-
HBIX B JIAHHYIO OKPYsKHOCTH, HAmMOOJBIIYIO ILIOIIAAb HMMeeT KBajpar.
[TosTomy

80,0,0,0, <Seren="1-

34. PaccmMorpuM NpPUBENEHHBI MHOTOYJIEH YeTBEPTOW CTeleH:n
P(u)=u*"-. .., ROPpHAME KOTOPOTO ABIAIOTCA UMCIA Z, Y, 2, t. Ilo Teo-
peme Buera, kosddurnuent npu u3 pasen mymo, Tak Kak x-+y-+z-+1=0,
1. e. P(u) =u’+au?4-bu-tc. [logcraBidaa BMecTO u TMOCIENOBATEIBHO X,
Y, 2, | M CRIAbIBasA MOJy4YeHHBIE PABEHCTBA, MMEEM:

4yttt a(@? 4y 4224 12) +b(z+y+z+1) +4e=0.
Orryma, yIuTBIBasi, 4TO

a=zxy+yztat+irtaz+yt=
— 5 @ty +at 0> — 5 (PP 8) = — L (@ P+ ),

c=2xyzt,
moJyuaem:

2 2 2 2\2
2yt Ayt =2 i e —ZH +i .

35. a) OrBem 12 gueit. Ecaiu dyrbonmer mocaemoBaTenbHO BbI-
Geper KRampiii 3 12-Tu YEpPHBIX NATUYTOJBHUKOB M I[OMEHSIET I[BET
cocefiell, ToO KasRABIN MMeCTHYTOIbHIK TTOMEHAET IBET TPYIK/BI, W B WTOTE
yepe3 12 mHeNl MAY cTAHET MOTHOCTHIO YEPHBIM.

oxkaskem teneps, uro 12 — mMuHEMAaAbHOE KoamdecTBO muei. Ecim
9TO HEe TaK, T0 GyTOOIMUCT He MEePEeRPATIIUBA COCeleil OHOTO M3 YEPHBIX
OATUYTONBHUKOB, 0003HAUMM 3TOT mATHyroabHuK udepes A. [lomoskum
Ms4 Ha IUIOCKOCTh ¢ TaK, 4TOOBI TATUYrOJIbHUK A OKaszajcsi CHU3Y.
Boibepem touky O wyTh BBINTE MsUa U CIIPOCIMPYEM W3 Heé TTOBEPXHOCTH
MAYa Ha IIocKocTh a*) (pume. 71). 3amerum, uro mpu BBIGOpe M0G0
73 KIETOR, KpoMe A, 46THOCTh YKciia YEPHBIX KIETOKR CPeIU OTMEeYeHHBIX
OykBoit B Ha puc. 72 He MeHsercs. 3uaunt, He BoiOupas A, gyrdoamct

*) Takass MPOEKIMS ABISETCHA aHAJIOIOM cTepeorpadmuuIecKON 1mpo-
e KIl M u, IIpU KOTOPON cepa nmpoenupyerca Ha NI0CKOCTh. [lusa aroro Touxka O
JOJFKHA JIeskaTh Ha cdepe M OBITH AMAMETPAIbHO IPOTUBOIOJIOIKHON TOUYKE
KacaHus cdepsl U MIOCKOCTH d.
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HE MOMKeT JOOMTHCA [aske TOro, 4ro0bl Bce KJICTKH B craim 4épHbIMU.
[IporuBopeume.

6) Orser pma, momer. [lga sroro gocraroyno cHavasia cjelnaTh
MAY [OJHOCTHIO Y6pHBIM (cM. 1. a)). 3areM IOCIeL0BaTeJbHO BHIOPATH
RaJKIBINA TMeCTUYTOMBHUK; TIPU HTOM KaKABIH TATHYTOIBHUK TTOMEHSIOT
[BET HATH Pa3, a KaMABIA IMeCTUYrOJLHUK — TpU pasa. B mrore msau
CcTaHeT MOJHOCTHIO OenbiM. [[s sToro morpedyercss 32 mus.

36. OGosmaunm uepes Q mpoussopuyio P muorowrena P, torpa
mo mpaBmry pauddepennupoBanus ciaoskuon Qyurmun (P(P(x)))' =
=P (z) P'(P(z))=0Q(x) Q(P(z))=nz""'. 3maunr, Q(x) — opgHOUTeH,
1. e. Q(z) =a,2"; Q(P(z)) — raxme oguounen. IIpu k>0 s1o osuauaer,
yro P(x) — opmmowren u pasenctBo P(P(x))=x"—1 nesosmoskuo. IIpo-
tusopeune. Suaunur, k=0, Q(x)=a u P(xr)=ax-+b, n=1. Onpenenum
Terepb 3HAYCHUsS a u b:

P(P(z))=a(ax+b)+b=a’*x+ (ab-+b)=z—1,

orkyrga a=1, b:—%, P(x):x—%.

37. PacemorpuM IeHTPaIbHYIO MPOEKINIO TIOBEPXHOCTH MHOTOTPaH-
HUKa Ha BOUCAHHYIO cdepy (¢ MEeHTPOM MPOEKIWHU B IeHTPe cheps),
puc. 73. 3amernm, 4TO, MOCKOJBKY MHOTOTPAHHUK BBITYKJbIN, MpPOEK-

Puc. 73

WY Pas3HBIX I'paHell He MMeIoT O0IUX BHYTPeHHUX TovyeK. Hpome Toro,
IJIOMIAMlh MIPOEKIUN «BONBINOl» TpaHu GOJbINe TIOMAAN cPepruecKoi
«ITATIOUYKW», BBIIEIEHHON Ha puc. 74. Bocmoabsyemcs TeM (arTtoMm, 4TO
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IIomanab C(I)epmquRoro CJIod Me;RAYy AByMsA HapaJijeJbHbIMU IIJIOCKO-
CTAMMN 33aBUCHUT JUIIb OT IMWUPUHBI CJOA W HE 3aBUCHUT OT IIOJOKEeHUA

]

B D

A C
Puc. 74 Puc. 75

ILIOCKOCTEH, MOITOMY ILIOIMA[b <«IMAMOYKA», KaK CJIeIyeT W3 puc. 719,
cocTaBJser

CD _AB _y2—1._1
W—m——zﬁ >7 maotmaan cepsl.

3uauut, «OOABITUX» TPAHEN He MOKeT OBITh 0OJBINEe MIeCTH, WHAYe UX
[EHTPATbHBIE TPOEKIINN MePeCeKaNTnch OBl 0 BHYTPEHHUM TOYKAM.

38. Jloraskem, 4ro mocraBuTh ImKad He ymacrcs. [Ipegmomosmm,
410 3TO BO3MOKHO 3a Bpems 1. Paccmorpum ortobpaskeHume, KOTOpoOe
B Kaskiplii moment Bpemenu 0<{<T craBur B coorBercrBue Touke O
(mentpy mrada) troury F(¢) Ha ero MOBEPXHOCTH TAKYIO, YTO OTPE3OK
OF (1) uepnenguryaspen miockoctu moja (rouka F(f) pacmomoskena
O6amke K oy, ueM O). [IpyruMu cioBaMu, Mbl «IIOMECTUIH» B TOUYRY O
«KPAHUK» ¢ YePHUIAMU W OTKPBLIN er0. [Ipm BCeBO3BMOIKHBIX TIepeMerre-
HUAX MKada Ha ero MOBePXHOCTU GY7ieT BLIPUCOBLIBATHCA HEIpephIBHAS
kpusas ¥ (puc. 76).

F(0)=A — mentp 6oroBoti rpanu mrada, F(T)=B — mentp ocHO-
Banus 1mKaga. HoHTyp ocHOBaHMA [eJIUT MOBEPXHOCTH IMKada Ha [iBe
obmactn Tak, uro A meskur B omHOU obmactu, B — B ppyroii. Orcioma
CJTEIyeT, UTO KPUBAsS y Mepecekaer KOHTYP OCHOBAHWSA B HEKOTOPOH TOU-
ke C (myu OC nepneHguKyJIsper miockoctn moaa). OpHako ms mo6oil
roukn C HA KOHTYpPe OCHOBAHWSI

1. /o 51
0C=5Y/ 224072 > 521,

n B 9TOT MOMEHT IJ.IK&(X) He IIoMeIaeTrcA B KOMHaTe. HpOTI/IBOpe‘II/Ie.
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Puc. 76

3ameuvanue 1. Iro o0bsACHAECT PABYMHOCTH MPUBBIYHOTO CIIOCOOA:
nocTaBUTh INKa( Ha Haubosbimee pedpo OCHOBAHWA U IOJHUMATh.

SamMeuanue 2. 31ech Mbl BOCIOJNb30BaJINCh Teopemo it fHop-
I aHa, yTBEep:KIeHUE KOTOPOU KAKeTCs OUYeBUAHBLIM, HO I0Ka3aTh eé
reserko. GopMyIUpoBKa 3TON TEOPEeMBI BHITIAAUT Tak. Keam Ha «xopo-
nreit»*) MOBEPXHOCTH HAPUCOBATH HEHPEPBIBHYIO 3aMKHYTYI0 KPUBYIO 7,
TO OHA pAa3feIUT IIOBEPXHOCTHL Ha jBe obOjactu: Jiobas HelnpepbiBHAS
KpUBas ¢ KOHI[AMU B PA3HBIX 0OJACTAX TEPEceKaeTcs C Y.

B panrom ciyuae moskHO oboiituch m 6Ges Teopembl fRoppana, cse-
I 3a7a4y K WUCIIOJb30BAHUIO TEOPEMBI O IIPOMEKYTOUYHOM 3HAYCHUU
Qyuruuu [ oguoro aprymenta. [lus »Toro orobpasum Iapasuiesenune;
Ha ONMCAHHBLIN IWINHIDP HEIPePBIBHBEIM OTOOpPasKeHMEM ¢ W BO3LMEM
B KauectBe pyHrmmu f yroa mesxay ayaom O (F(t)) w BepTUKAIBIO.

39. Ilycts y MHOTOTpAHHMKA BCETO X IIECTUYTOJbHBIX TpaHeil. 3a-
METHM, YTO B OJHOW BepIINHE He MOMKeT CXOAUThcA 0ojiee JBYX Ire-
CTUYTOJIBHBIX I'PaHell, TOCKOJBKY CyMMa ILUIOCKMX YIJIOB IPU BepIIuHe
momkHa OBITh Membime 360°. IlosromMy wmesmo TpeyrombHBIX TpaHeid y

3x .
YIOBIIETBOPsIET HEPABEHCTBY y>§:x, MPUYEM PaBEHCTBO JIOCTHUTAET-

CA JWITH eCcAW KasjKAas TpeyroibHas TpaHb I'DAHWYAT POBHO C TpeMsA

*) He 6ypgemM yTOUHATH, 4TO 3HAYUT <X O P O Il & sI» I[OBEPXHOCTh, YTOOBI
He YCIOKHATH (DOPMYIMPOBKY TeOpeMbl. «XOPOMUMU», HALPUMEp, ABIAIOTCS
ILTOCKOCTh, cdepa, MOBEPXHOCTH mapasaenenumnena (T. e. mrada).
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IIeCTUYTOJIbHBIMU, a KayKAas IIeCTHYTOJbHAsA — ¢ TpeMA TPeyrojdbHbI-
MU W TpeMs IIeCTUYTOJbHBIMYU. 3JHAYUT, YNCIO0 BEPIINH MHOTOIDAHHUKA

paBHo B= @ =32z (B KayKIOUl BepIUHE CXOAATCA TPU pedpa), 4mciio

rpaneil paBuo ['=2x, uncyio pédep — P=6x—573x=gx. ITopcrasasist atn

BhIpasKeHUs B popmyny Jitnepa B+ —P=2 (noKka3aTeibcTBO KOTOPOTO
NpUBeNeHo HUzKe), IMOJTydaeM:

3x+2x—gx:1x:2.

2 2
3Ha4YUT, £=4%, T. €. Y MHOTOTPAHHUKA BCETO YeThIPe TPEeYroJbHbie U Ye-
ThIpPe IeCTUYTOoJbHbIe TPaHU. Temeph KOHCTPYKIIUSA OHO3HAYHO BOCCTA-
HaBauBaercsa. VICKOMBII MHOTOIPAHHUK — 3TO TPABUJBHBIN TeTPasiap
¢ pebpoM @, y KaKIOW W3 BePIIMH KOTOPOTO OTCEYEH IPABUIbHBIN

TeTpasup ¢ pebpom % (pue. 77).

§

i
:
iy

N

_—— —— '{//////
= ——y ]
= A/

Puc. 77

Jlorkaskem, 4To BepHa TeopemMa Jdijaepa QIS MHOTOTPAHHUKOB:
JUIsI BBIIIYKJIOTO MHOTOTPAHHMKA, y Kotroporo B Bepmun, P péGep u [’ rpaneii,
CIIpPaBe/INBO PAaBEHCTBO
B+I'—P=2. (*)
Yro6bl moKaszaTh €6, HeoOXoxuMo BBHIOparh KaKyo-HUOY/Ab IPaHb @, TOY-
Ky O BOAM3M 3TON rpaHU U PAcCMOTPETh IEHTPalAbHYIO (¢ 1eHTpoM B Touke O)
MPOEKINI0 MHOTOTPAHHMKA Ha ILIOCKOCTH 4/, MapallelbHYI0 @ U YHAIEHHYIO
or mHeé (puc. 78, a). llonmyuenmas mpoeRIUsa ABAACTCS TPadoM, BEPITUHBI MHO-
rorTpaHHNKA COOTBETCTBYIOT Bepminuam rpada, pédpa MHOrorpanHnka — péopam
rpada, a rpanu (Kpome a) — ero mpocteiM nuriam (puc. 78, 6).
Ocranoch BOCIOJB30BATHCA AHATOTOM TeOpeMbl Jiljaepa A MHOTOIPAaH-
HUKOB — TeopeMo# dumepa muas rpados: mpiaa adoboro rpada
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Puc. 78

CIpPaBe/JINBO COOTHOIIEHNE MeJK/Jy YHCJIOM ero Bepuina B, pébep P u mpocreIX

UKI0B I]:
B+I1[=P+1.

JlokaszareunnbcTBo. [lokaskem 510 yTBep:KjeHUe METOJOM MaTeMaTH-
YeCKOUM MH/YKIUYU 110 YKUCJIY HPOCTHIX IUKIOB rpada.

Basa magysrnguu [=0, 1. e. rpad He comepRUT HUKIOB (TaKue
rpad sl HaspIBaOTCs depesvamu). s HUX cIpaBeJIMBO yTBEPIKAeHUE

B=P1. (%)

HorkasareabcTBo dopmyns (*¥*) mpoBoaurcs MHAYKIUEN 110 YHCIY
pébep mepesa.

Basa: npu P=1 umeercs AuIIb OXHO €UHCTBEHHOE [ePEBO, Y HEr0 OJHO
pebpo u gBe BepIIUHBI; cooTHOIeHne B—=P-+ 1, oueBugHo, BepHO.

Mepyrknmuounuwit nepexon or P—1 x P (P>1). 3amerum, uro
st T000r0 lepeBa HAUWAETCS <«KOHIeBas» BepIIMHA (BepmIMHA, U3 KOTOPOIl
BBIXOJUT POBHO OAHO pebpo). Jlis HaxXOKgeHUs TAKOBOH CTapTyeM ¢ IIPOU3-
BOJIBHOII BepINUHBI rpada u cMeliaeMcs 110 pedpy B coce[HOI BepmuHy. Ecan
BepIINHA, B KOTOPOW MBI OKa3ajlnch, — He KOHIeBAs, TO M3 HEE BBIXOJUT eIé
onuo pebpo. Cmemtaemcst o sTomy pebpy u 1. a. Ilockoabry Bepmwuna KoHed-
HOEe YHCJI0, W MBI OKa3blBaeMCsl BO BCE HOBBIX M HOBBIX BepHINHAX (I[HKJIOB
B JlepeBe HeT II0 OIpejeJIeHNI0), 9TOT Ipollecc ocraHoBurcs. Ta BepmuHa, rie
MBI B UTOTe OKa’keMcsi, U OyjeT KOHI[eBOI. Y[aJluM y HCXOJHOTO /iepeBa KOH-
[eBYI0O BepIINHY M BbIXOHsmiee us Heé pebpo. [lomyuusimeecsi mepeBo mmeer
posuo P—1 pédep u B—1 Bepmuu. Ilo npegmosnokennio WHAYKIUT IJsI HETO
cupaBegiuBo cooraomenune B—1—=(P—1)-+1. [Tosromy B=P—+1.

Urak, 6aza magyxknuu ([[=0) moxasama.

Muanyrmuosmusit mepexom or [[—1 w I] (I] >0). Bossmém ogun us
MIPOCTHIX IUKIOB U yAAJIUM OAHO m3 pébep sroro muria. B HoBom rpade poBHO
I]—1 muraos, P—1 pébep m B Bepmuu. llo npegnonokennio magykmnnn, B+
+(—1)=(P—1)+1. llosromy B+I[=P-+1, a 3magur, yreepkaeHne Te0PeMbl
dilepa CIPaBeIINBO I UCXOQHOTO rpada.

Teneps, ucnoassys dopmyny Jinepa aus rpadgos u Tor Hakrr, 4To Tpa-
HU @ MCXOJHOTO MHOTIOTPAaHHMKA He COOTBETCTBYET HHUKAKOI IIPOCTON IUMKJI
(r. e. rpaHeil HA eguHUILY OOJbIIE, YeM IPOCTHIX IIUKIOB), HoiaydaeMm Gopmyiy
Jilyiepa s MHOTOTPAHHUKOB (*).
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40. PaccmorpuM OKTas[p, BIMCAHHBIN B Ky0 TaK, Kak MOKAa3aHO
Ha puc. 79 (och oKTasgpa MPOXOAUT 4epes cepepuubl B u B’ nporusomo-
NOMHBIX pébep kyba). Cmectum Toury B B momoxenue A (a toury B —

\\\\\\\\\\\\\\\

Puc. 79 Puc. 80

B moaoykenune A’) u mposeném uepes menrtp Kyb6a O miaockocts a L OA.
Ceuenmem ®yba TMIOCKOCTBIO @ sBasiercst mmectuyronbauk CDEFGH
(pue. 80, 81). Pacemorpum raxoe mososkenue Toukm A, mpu KOTOPOM
CEFH — wBagpar (0603HaUNM JJIMHY €TI0
CTOPOHBI Wepe3 z). VM3 mpaMoyroasHOTO
tpeyroabauka OO'M (3amTpuxoBaHHOTO
na puc. 80) nmeem:

002 =0M2—0'M?,

e e ’

2)  \2 2 2]
OTKYIa x:31/§/4. ITpu sTom
13

5-2V2

_Ap.OM_y2 2°4"% 3 Puc. 81
CA=0B-50="% ~1 ~—& e

2

1. e. ACEFHA' — Bumcanusiii okrasgp (mimna ero pe6pa pasma 3y/2/4,
pagmyc ommcanHoW chepsr — 3/4).

JlokaskeM, 4TO MOCTPOEHHBIN OKTAdMP sABJsAeTcs HanboxbimuM. Mosk-
HO cumrath, 4To IeHTP O’ OKrasgpa oA coBIajaer ¢ IEHTPOM KY-

—
O6a O, tak Kark OKTasup o, cmeménnblii ma Bexrop OO, npumnan-
JIeRUT BHIIYKION 060I0YKe OKTasnpoB o u of' (IeHrpajibHO-CUM-
MeTpuuHOT0 o/ orTHOocuTenbHO (), T. e. npuHamaexuT Kyby. Ilycrs
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Q.

H |||z
I
Puc. 82 Puc. 83
Ay, ..., Ay — sBepmurp o/. Ilpogommum OA; (i=1, ..., 6) mo me-
pecedennsa ¢ rpaHamu KybGa. Ilomyumm rouxm Af, ..., Aj. Ilpemmo-
noxuMm, uro OA,>3/4 (i=1, ..., 6). Torga Toukm A; mpmHajmexaT

«IarmovYKamM», OTPAHWYEHHBIM TpaHsamMu Kyba um cdepoit ¢ 1mentpom O
paguyca 3/4 (pme. 82). Ilpmuém ecim Touka A HaXOguTCs BHYTPH He-
KOTOPOIl «IIMamouKm», T0 HEKOTOpas Jpyrad Touka A; HaXomuTcsa BHYTPH
[EeHTPATbHO-CUMMETPUYHON «Iamouku». [losToMmy MOskKHO BBIOpaTh NiBeE
«IIATOYKU», TPUJIeraiomue K ABYM HPOTUBOMOJOKHBIM BepIIMHAM Off-
Hoii rpanm Kyba, copepskamue Toukn A/ u A/. Cmpoerupyem tourm A/
n A Ha mI0CcKOCTh 3Toil rpam m3 Toukm O, moryunm touknm A u A7,
npuHajesKamue obsactu, 3amrpuxoBannon Ha puc. 83. Torga

90°=/A, OA — /A" 0A" > /POQ=/AOH

(rak waw OP=0Q=0A=O0H u AH<PQ). Ho /AOH=90°, tar kar
A u H — BepmuHBI TOCTPOEHHOTO HaMu OKrasapa. [IpormBopeuwme.

OrBer: %1/5
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Yacro mpu 0OKa3aTeIbCTBE PA3JTUYHBIX YTBEP;KICHWI TOMOTaeT Me-
TOJ MATEeMATHYECKOW WHIYKINU, KOTOPHIN 3aKI0YAETCS B CJIETYIOIIEeM.
ITycts mmeerca OeckoHeuHas IOCTe[OBATEIbHOCTh YyTBepjeHuii P,
P, ..., P, ..., 3aHyMepOBAaHHBEIX HATYPAIbHBIMI 4YncIaMu, mpuyém 1)
yrBep:kienne P mctunHO (6asa MHAYKIUM); 2) eciu HEKOTOpOe yTBep-
sjeHne P, merunHO, TO clepyiolee 3a HUM yTBep:kjueHue P, || TOKe
ucturno. Torma Bce yTBep:KIOHUS TOCAEOBATENHHOCTH WCTUHHEL.

Hanpuwmep, ecim B ouepefu MepPBOI CTOUT KEHIWHA W W3BECTHO,
9TO 3a RAKIOW JKEHIMUHON CTOUT SKEeHIMHA, TO BCe B odepeam —
JREHIIUHBI.

Samauka: 22.
Sagaum: 14, 15.

JlauHbIil pasmesa COMEpsKUT 3ajauu HA YpaBHEHUs, HEPaBEHCTBA,
pasimunble cBoiicTBa (QyHKIMA. BoabmmHcTBO MCmOTb3yeMbIX (aKTOB
BXO[IUT B IMKOJBHYIO TporpamMmy. V3 MeHee TPaAUIMOHHBIX TeM YIIOMSI-
HeM 0006mménnyio Teopemy Buera (ucmoabsyercsi B 3agaue 34). Ilyers
ypaBHeHue @, x"+. . .+a1x+a0:0 nMeeT 1 IelCTBUTETHHBIX KOPHEeH

r,, Zy, ..., r,. Torma cymma Kopmeii, cyMMa WX IONAPHBIX TIPOU3-
BeJeHUil, ..., NMPOU3BeJeHNe KOpPHEW PaBHBI, COOTBETCTBEHHO, —a:‘l”,
=) n%o )
PR (—1) o Jlns morasaresbcTBa JOCTATOYHO BOCIOJNB30BATHCS
npejcTaBieHueM

a, 2" +.. . ‘axtay=a,(x—z)(r—2,) ... (x—2x,)
U, PACKPBIB CKOOKM B IIOCJEHEM BbIPAKeHUM, IIPUPABHATH COOTBETCTBY-
omre Ko3QPuImeHTH.

3agauKu: 6, 26, 39.
Sanaun: 6, 8, 10, 12, 15, 16, 21, 24, 27, 31, 32, 34, 36.
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E— ot

YeaoBus MHOTUX 3a/[ad MOJKHO WHTEPIPETHPOBATh, PACCMOTPEB KO-
HEUHOe MHOKECTBO TOUEK Ha TIOCKOCTH, HEKOTOphie M3 KOTOPBIX CO-
equHensl orpeskamu (gpagh). Ilpu 5>TOM TOUKM Ha3LIBAIOT GePULUHAMIUL,
a orpe3ku — pébpamu rpada.

Jlagmm HECKOJIbKO OTIpefieseHumil.

I'pad naswiBaercs cesasuwvim, eciiu JOObIE €ro Be BePIIMHBI MOMKHO
COGIMHUTE «I[ETIOYKOi» pébep Tak, uTo cocefHue pédpa IMemoYKn UMeT
00IITyI0 BEpIIUHY.

\ V%
/

N\ \/: V/
s \i/ : |/

-

Vi

Puc. 84 Puc. 85

ukaom rpada Ha3bIBaeTCsH BaMKHYTas <IEIMOYKA», COCTOSINAS
u3 ero pédep (pumc. 84). I'pad Ges MurIOB HA3BIBAIOT depegom (He TpPaB-
ma awu, puc. 85 HamommHaer mepeBo?). MoKHO [oKasarb, YTO YHCJIO
BepiinH JI060TO JlepeBa HA eIMHUILY 0OJbIe Yucia ero pébep.

Sapauxku: 19, 34, 36, 37.

K »sroit rareropmm OTHECEHBI B3amadv¥, WCIOJAb3YOIINE CBOWCTBA
YIJIOB, BOUCAHHBIX B OKPY/KHOCTH, CBOICTBA IIOMaeil Guryp Ha maoc-
KOCTH W T. TI.

YioMmsiHeM JUIb HEKOTOPbIe M3 YTBEP:KIEeHUI, 3HAKOMCTBO ¢ KOTO-
pPHIMU HEOOXOMMMO TIPU PellleHun MTPUBEIEHHBIX 3a/ad.

— Bmucamubie yrisl, onuparoliuecs Ha OHY AyTy, paBHBI (puc. 86).

— Buucanupiii yron B aBa pasa MeHbIe MEHTPATLHOTO, OMUPAIO-
merocs Ha Ty ke ayry (pue. 87).

— YerbIpEXyTOABHUK SIBIASETCS BIMCAHHBIM B OKPYMKHOCTH TOTTA
7 TOJBKO TOTJ[a, KOTJA CyMMa JIBYX €ro HPOTUBOTOJOKHBIX YIJIOB paB-

na 180° (pme. 88).
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— YerTblpéXyroJbHUK SBJIAETCS OIMMCAHHBIM OKOJO OKPY/KHOCTHU
TOTJ[A M TOJNBKO TOIA, KOTJA CYMMBI €ro IPOTHBOIMONOKHBIX CTOPOH
pasubl (puc. 89).

Mepmanbsl TpeyroJbHUKA JeIAT ero Ha IIecTh TPeyroJbHUKOB
pasuoit wromanu (puc. 90).

&

Puc. 86

Puc. 89 Puc. 90

N3 Bcex 4eThIpéxyroiibHUKOB, BIIMCAHHBIX B JAHHYIO OKDPYIK-
HOCTH, HAMOOJBINYIO TITOIMANDh WMeeT KBajfpar.

3ajgauka: 8.
Samaunm: 5 7, 9, 13, 17, 18, 19, 22, 25, 30, 33.

B pmammbix sagadax oObidHO He Tpedyercs uTo-amu00 JOKa3bIBaTh,
a Jaumb TmpuBecTu mpumep. llocTpouts ero, ofgHako, OGbIBaer BechbMa
ciaoskHo. HecKombKO 3amay TOCBAIIEHBl pa3pe3aHW0 U CKIAIBIBAHUIO

Guryp.

3agauKu: 2, 4, 5, 12, 20, 25, 27, 29, 32, 36.
Samaum: 1, 2, 3, 4, 23.
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Crepeomerpusi m3ydaer CBOICTBA TeJT W IOBEPXHOCTENl B MPOCTPAH-
crBe. [lms pemenus 3aja4 HeOOXO[UMO 3HAKOMCTBO € OCHOBHBIMU
HOHATUAMHU: IJIOCKOCTb, IIPOCTPAHCTBO, cdepa, MHOTOrpaHHUK. B 60ib-
IINHCTBe 3a7a4 (PUIYyPUPYIOT IPAaBUJIbHBIE MHOTOTPAHHUKU — BBINYK-
Jble MHOTOTPAaHHWKY, B KOTOPHIX M3 Ra’KA0M BepPIINHBLI BBIXOIUT OJHO
7 TO jKe 4ucao pébep, a Bce TPAHM ABIAIOTCS PABHBIMU IIPABUILHBIMU

L @ @

Terpasap Hy6 Oxrasap

&

Hopmerasap Nrocasap
Puc. 91

MHOTOYyroJbHUKaMu. Bcero cyiecTByer msth MpaBUIbLHBIX MHOTOTPAH-
HUKOB: TPABUJBHBIN TeTPasap, KyO, OKTasap, [OMEKadqp, HKOCAIIP
(pme. 91). [lokasarenbcTBO 3TOTO (haKTa MCIMOAb3yeT dopmyry dimepa:
IJIST BBIMTYKJBIX MHOTOTPAHHUKOB BBITIOJHEHO paBeHctBO B4 I'—P=2,
e B, I', P — RoiuW4ecTBO, COOTBETCTBEHHO, BEPINUH, rpaHeil u pédep
mamHOrO MHOTorpamHmKa. (Kparkoe mowrasarembcTBo (opmynbr Jiimepa
COflePIRUTCA B perneHnn 3amaun 39.)

Samaum: 20, 26, 29, 37, 38, 39, 40.

H »1oii cepum oTHeceHBI 3aauM, B KOTOPHIX Tpedyercsi MPUmyMaTh
HEKOTOPYIO ONTHUMATBHYI MOCIe[0BATEIHHOCTD JelCTBUI. ITO WM TIpa-
BUJIA, TI0 KOTOPBIM HTPOKY CTOUT pPearmpoBaTh Ha JEUCTBUS COIEPHUKA
(BBIMIPBIIIHAS CTpATerus), Win HAaOOP oleparuil, KOTopble MO3BOJISAIOT
MOOUTHCSA HY;KHOTO pesylbrara (HAIpPUMep, OMpPefesNuTh Oosiee JETKYI0
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(baJII)H_II/IByIO MOHeTy M3 [IeBATU BHelllHe OJWHAKOBLIX 34 [IBa B3BellInWBa-
HUA HA YAIIeYHLIX BECaXx).

Samauxku: 11, 13, 14, 15, 17, 31, 33, 35, 38, 39, 40.
3anaua: 1.

B mporuBomososkHOCTE TpPEABIAYINEMY IIYHKTY, WHOTAA Tpebyercs
MIOKA3aTh, YTO C MOMOIIBHIO OIMPEeNEHHBIX OMepaIuil Heab3s JOOUTHCS
JKReTaeMoro pesyiabrata. I[Ipm aToM yacTo moMoraer paccMoTpeHUe HeKOi
BCIIOMOTATEIHHOI BEeIMYNHBI, KOTOPAsI COOTBETCTBYET KaKIOMY COCTOSTHUIO.
Ecnu nannas BeanunHa He U3MEHSIETCS B Pe3yabTaTe IPOU3BOIUMBIX OIIePa-
Wi, OHA Ha3bIBAeTCS uhsapuarnmom. Kcian ske M3MeHSOTCS MOHOTOHHO
(me BoO3pacraer miam He yOBIBAaeT), TO €6 HA3BLIBAIOT NOAYUHEAPUAHIMOM.

Pacemorpum  mpumep. llycrs Ha pocke wHammcano uwmeso H00.
3a OfMH XOJi MOMKHO WU YBeAWYNTb ero Ha 15, miam ymeHbIIuTh Ha 3.
Moo s Takum o6paszom mosxyunts 1000?

OrBerT Hemb3s, MOCKOJIbKY OCTATOK OT JeJIeHWS HA 3 UHCTA,
3aMMCAHHOTO HA JOCKe He MeHsercs (mHBapmanten). OmHAKO 0CTATOK
or menenuss 000 ma 3 paBen 2, a ocraror or genenus 1000 wa 3 pasen 1.

Samauxku: 16, 23.
Samaum: 16, 28, 31, 35.

[Tycrs @ m b — narypanbhbie uncia. [oBopsT, uto a geaurcs Ha b, ecan
CYIIeCTBYEeT HaTypajbHoe uucio k tarkoe, uro a=>bk. Ilpu srom b u k
Ha3bIBAOTCS Jeqsumennnu ducia a. HarypambHoe duciio p, He mMeroIIiee apy-
TUX HATYPATbHBIX leTuTesnei, Kpome 1  camoro cebst, HazbIBAGTCS NPOCTNbLM.

CdopmynupyeM OCHOBHYI0 TeopeMy apudmMeruKu: Jio-
60e HATYpaJIbHOE YMCIO TIPEJICTABISACTCS B BUJE ITPOM3BEIEHUS TTPOCTHIX
COMHOKUTENIOH eIMHCTBeHHBIM 00pPa3oM ¢ TOYHOCTHIO 10 TOPAMKA CO-
MHOKHUTes e (T. e., Hampumep, pasaomenus 12=2-2-3 m 12=2-3-2
CUMTAIOTCSA OMHAKOBBIMM).

Paspgenuts ofHO HaTypambHOE UHCIO @ HA APyroe b ¢ 0ocTaTKOM
03HayYaer MpPeJCTaBuUTh @ B Bume a=bq-+tr, rme a u b — 1esnbie vyucia,
npuuém 0<r<b.

Yacro B 3amauax Ha [eAUMOCTh HATYPATBHBIX UHCET OKA3BIBAETCS
MOJIE3HBIM KCIIOJb30BaHMe TTPU3HAKOB feauMocT HAa 8 u 9:

— y4ucao genurcs Ha 9, ecam cymma ero nudp penurcsa Ha 9;

— UWCJIO JeJUTCA Ha 8, ecim Yuciao, oOpa3oBaHHOE TpPeMs ero
nocjaenHUMU Tudpamu, geanrcs Ha 8.

Samauxku: 24, 28, 30.
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MarasuH «MaTteMmaTudeckass KHUTa»

Kuuru msgatenbctsa MIIHMO MoXHO mpruobpecTr B MarasuHe
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www.uchebnik.com

* CeTb MarasuHoB «Illar k mATepke»; Tenl. (495) 728-33-09, (495) 346-00-10;
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* KHIDKHBIM MarasvH M3/jaTelbCKoro oMa «VIHTesIeKT» B T. JIoNTronpyAHBIN:
M®TU (HoBBIH Kopmyc); Ten. (495) 408-73-55

Hammu maptHeps! B CaHKT-IleTepOypre

* Caukrt-Iletepbyprckuii Jlom kHuru: HeBckuii mp-T, 4. 62; Ten. (812) 314-58-88
e MarasuH «Mup HayKu U MeJULUHBI»: JINTEHHbIN Tp-T, 4. 64;
Ten. (812) 273-50-12
e MarasuH «HoBas TexHu4ecKas KHUTra»: VIaMalloBCKU# mp-T, J. 29;
Tes. (812) 251-41-10
* VIH)OPMAIMOHHO-KHUTOTOPTOBBIN IIEHTP «AKaZleMU4ecKas JIUTepaTypar»:
BacwibeBckuii ocTpoB, MeHzeneeBcKas TUHUA, J. 5
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HATA copepxut 80 HEOObIYHbIX 334a4 C NOAPOOHBIMU PeLLg-

HUSMU U KOMMEHTApUAMU. [INS peLeHnst 60MbLIMHCTBA

3a/1a4 NepBOil 4actu «3aJadkuy He TPeByetcs Ccreunanb-

HbIX 3HaHWA N0 Maremarnke. IJT0 TaK HA3bIBAEMbIA «MATEMATUYECKMIA
(DONbKMOP», KOTOPbIA OYAET WHTEPEceH BCEM JOOUTENSM MOpPasMbiLL-

NATb Haj 3aHMMATenbHol npobnemoit. Bropas 4acTb «3agayny COCTOUT
N3 3a4ay4, NPeAnaraBLUNXCS HA PA3ANYHbIX MATEMATUYECKUX ONMMMMAnax
(Mockosckoii, Beepoceniickoi, onumnuagax MY v gp.). [Ing ynobcerea
yyTaTeNeil KHUra CHabXeHa TeMaTu4ecKiM MyTeBOANTENEM.
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