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SAHJAUHUNUK «KBAHTA>»

30004m

10 MareMaTukKe u (PU3UKe

IroT pasaen BegeTcs y Hac U3 HOMEPQA B HOMEP C MOMEHTA OCHOBAHMs XypHana. [ Tybnnkyemsie 8 Hem
304041 HECTAHAQPTHBI, HO AJIS MX PELIEeHNs HE TPEeOYeTCs 3HAHMH, BHIXOAAUMX 30 PAMKH LLIKOJIbHOMH
nporpammsl. Hanbonee 1pyarsie 3agaun otmeyaiorcs 3sesnoykor. [locne ¢popmynnposkmn 3agaqm Mo
06bIYHO yKQA3bIBAEM, KTO HaM ee npeanoxwun. Pasymeercs, He Bce 5Tm 3aaaumn nybamukyioTcs Briepssie.

Pewenns 3apau n3 31oro Homepa cnegyer ornpasnats He nosgHee 1 mas 1999 roga no aapecy:
117296 Mocksa, Jlennrckmii npocnext, 64-A, «KsaHt». Pewenns 3a4a4 u3 pasHeix HOMEPOB XypHana
MIIM 110 PA3HBIM IPEAMETAaM (MaTemMaTuke m Pusnke) npucsinasite B pasubix konseprax. Ha konsepre 8
rpage «Komy» nammwumte: «3agauumnk «Keanray Nel — 99» nu Homepa 3anay, pewenns koTopsix Boi
noceinaere, Hanpumep «M1666» mnm «P1673». B rpade «... agpec ornpasutens» pammnmio n nms
npocum nucats pasbopymso. B nucsMo Brnoxute KOHBEPT ¢ HAMMCAHHBIM HO HeM Bawmm agpecom n
Heobxoaumbiri HA6OP MAPOK (B STOM kOHBEPTE Bbi nosTyunTe pE3ynsTaTsl NPOBEPKH PeLLEHMs).

Ycnosus kaxnosi OpurnHansHOH 3aAQ4M, NPEAIaraemMo ais nybamkaumm, NPUCHINIANTe B OTAETbHOM
KOHBEPTE B AByX 3K3eMIiapax smecte ¢ Bawmm pewennem 31osi 3apaum (Ha koHBepTe nometsre:
«3agaunnk «Ksanta», Hosas sapaya no ¢usnke» nim «3agaqnmk «Ksanta», Hosas 3aaaya no marema-
THKEY).

B nauane kaxgoro nMceMa npocm ykassiBaTe HOMEP LKOJIbI M KIIACC, B KOTOPOM Bbi yuntecs.

3anaun M1670—M 1672 npeanaranmce Ha XXXIX MexayHapoaHosi matemaTnueckosi onumnuage.

3anaun @ 1673 —D 1682 ([kpome @ 1674) npeanaranuce Ha nepsom (3aounom) rype V Copocosckori

onMmnuagsl no gusmke.

3apaumM1666 —M1675,
D1673 — P1682

M1666. Tpu wiockocru paspesanu Ky6 ¢ pe6pom 1 Ha 8
napaJiesenumeios. [lokaxkuTe, 4To cpen HUX HaWayTcs 4
napasiiesenumnesa, 00beM KasK/I0ro U3 KOTOPBIX He MPeBOC-
xomut 1/8.

L. Ky3HeLoB

M1667. Harypasubublii psij uuces pasbur Ha 1Be GeCKOHEY-
Hble yactu. JloKkakurte, 4YTO B KaKIOH YaCTU MOYKHO B3SITh 110
100 umces ¢ paBHBIME CyMMaMH.

B.IIpouseo.ios

M1668. Nneerca n Gouek, copepkamux 1, 2, ..., n JUTPOB
BO/IbI cOOTBeTcTBeHHO. Pasperraercst gosnBath B GOUYKY
CTOJIBKO BOJIbI, CKOJIBKO B HeEll y)Ke eCTb, U3 JI0OOl Apyroi
60YKM, B KOTOPOIl BOJbI JOCTATOYHO JIJisI TAKOW OHepaliu.
Kakoe maunboJibiiiee KOJIUYECTBO BOJABI MOMKHO cOOpath B
onHoit 6ouke, ecan a) n = 10; 6) n — o060 UMCI0?
P.2Kenodapos, I'.Yeanoxos

M1669. Harypanbhbie uncaa d, b u ¢ Takosbl, ut0 ab +
+bc = ca. [lokaxure paBEHCTBA

HOK(a, b) = HOK(b, ¢) = HOK(c, a)

(HOK - naumeHbIee obiuiee KpaTHoe).
B.IIpouseo.ios

M1670. B soimykiaom uerbipexyronbanke ABCD puarona-
an AC n BD mnepneHanKyJISpHBI, a cToponsl AB u CD e
napaJiiesabibl. CepejinHHbIE TIEPIIEHUKYISPbI K CTOPOHAM
AB u CD nepecexalorcd B Touke P, nexarelt Buytpu ABCD.
[loxaxxure, 4To OKOJIO 4eTblpexyroabnuka ABCD MOKHO

OIUCaTh OKPYYKHOCTD TOT/IA U TOJBKO TOT/IA, KOT/A MJIONA M
TpeyroabHuKoB ABP u CDP paBHBL.
(JToxcemGype)

M1671. Ha copeBHOBaHUM BBICTYIUJIU @ YYaCTHUKOB, UX
ottenuBasu b cypeit, riae b — HedeTHoe YUCIO, He MeHbliee 3.
3a BbICTYILICHHE YYACTHUKA KAK/bIA CY/bsl CTABUJI OLEHKY
ILIIOC» WM «MHUHYC». Uucao R TakoBo, 4TO JJist JIOGBIX
JBYX Cyjiell uMeercst He GoJiee B y4aCTHUKOB, HOJIYYUBIINX
y HUX OJMHAKOBbIE OlEHKHU. [[OKaXKuTe HEepaBeHCTBO
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(HUnous)

M1672. Tlycrp d(n) — KOMMYECTBO BCEBO3MOKHBIX HATY-
PaJIbHBIX JlesTesiel yrncsa n, Bkaodas 1 u camo n. Haligute
2
d\n

BCe HATypaJIbHbIE YUC/IA R TAKKe, YTO = k npu Kakom-

d(n
6o n. ()
(Benopyccus)

M1673*. Touka pasHOCTO-
POHHETO TPEYTOJIbHUKA COe/IH-
HEHa OTPE3KaMMU C €ro BepIiu-
HAMU U U3 Hee OIyIIeHbI T1ep-
HMEeHJMKYJISIPbl HA €ro CTOpPo-
uor (puc.1). Hassauubie ot-
PEe3KH paspe3ajii PaBHOCTO-
POHHMUII TPEYTOJbHUK Ha 111eCTh
IIPSIMOYTOJIbHBIX TPEYTOJIbHU-
KOB — KpacHble U CHHHUE Yepe3
onuH. [lokaxkure, 4TO CymMma
PaINyCOB OKPY>KHOCTEH, BITH-

Puc.1



CaHHBIX B KpacHble TPeyroJIbHUKH, paBHa CyMMe pa/lliyCoB
OKPY>KHOCTEH, BIMCAHHDIX B CUHHE TPEYIOJbHUKU.
B.IIpoussonos

M1674. Oyuxiua f(n) onpeneneHa Ha MHOKECTBE HaTy-
PAJIbHBIX UYHCET U Y/IOBJIETBOPSIET YCIOBUAM

2n —1, ec/qm n 4eTHOE;
f(F(m) +f(n) =
2n +1, ecnu n HEeYeTHOE.

Haiigure smauenue f(1999).
B.Kupuax

M1675*. B rerpasape ABCD: AB=CD =2, AC=BC =
=AD = BD = /3. Jlokaxure, 4TO €ro MOXHO paspesarb
a) Ha 8; 6) Ha 27 MOMOOHBIX €My U PABHBIX MEXKIY COGOil
TETPasPOB.

A.3acaascxuil

D1673. Ha riagkoM KiuHe € yrioM O IIPU OCHOBAHUK
HaxoauTcst HeGobInoe Teso. C KaKUM BEPTUKAIBHBIM YCKO-
PEHUEM HY’KHO JIBUTATh KJHMH, 4TOOBI TEJIO OCTABATOCh Ha
OJIHOI M TOM 3Ke BBICOTE?

A.Kaunos

D1674. B cucreme, n306pakeHHON Ha PUCYHKE 2, YCKOPe-
HUs GJIOKOB HAIIPABJIEHBI 110 BEPTUKAJIU, KYCKU HUTEl TaksKe
BepruKaabhbl. C KAKUMU CHJIAMU TIPH-
XONUTCS [PU ITOM JEHCTBOBATH Ha
6si0kn? Maccbl 6JIOKOB 1 HUTENl TIpe-
HEOPEKUMO MaJibl, HUTH HEPACTSDKU-
MBI.

M. Yuumenes

D1675. [l1a cbeMOK OuYepesHoro
¢unpbma Crimsnbepra Obli M3rOTOBJIEH
Maker 3eMJIM — B HATyPaJbHYIO BeJu-
YUHY W C TOH e Maccoil — BHYTpHU
GOJIBIIOTO OYEHb JIEFKOTO ILJ1acTMac-
COBOTO MIAPa HAXO/UTCS TSXKEJIbI 1ap
U3 OuYeHb IJIOTHOrO BelecTBa. B pe-
3yJibTaTe HeTOYHOCTeil 1pu cOopKe
HEHTP MacC TKEJIOro Iapa OKasalscs
CMEIIeHHbIM B [IJIOCKOCTH 9KBAaTOpa Ha
paccrosinue d = 100 kM ot 1enrpa GoJibioro mapa. Haii-
JiTe MUHHMaJIbHOE BpeMsi 000pOTa CIIyTHUKA, KOTOPBI
JIBIDKETCSI B 9KBATOPHAJILHOI TIJIOCKOCTH.
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3.Paghaunos

D1676. [Ipu usyueHun majeHuss TeJa B BO3AyXe ObLIN
HOJIy4eHbI JTIOGOIbITHBIE Pe3yJsbTaTbl. MeTanyecKkuii ma-
PHK T1ajiasl ¢ ycranosusiieiicst ckopoctbio 100 M,/c, mapuk
B/BOe GOJIbIIErO JMaMeTpa M3 TOTO JKe MeTasla Iajald C
ycranoBuBlieiicst ckopoctbio 140 M/c. K masenbkoMy 1ima-
PUKY IPUKPENNIN JJIMHHYIO HUTh, U ¢ TAKUM «XBOCTOM» OH
najiaj ¢ ycraHoBusineiicss ckopoctbio 15 M /c. Korga aiumy
«XBOCTa» YBEJUUNIN B /IBa Pa3a, CKOPOCTb YCTAaHOBUBIIETO-
cst masiennsi ymenbinuaach 10 9 v/ c. [ompo6yiite oreHuTb
CKOPOCTD TI3JIEHHSI 9TOTO MIAPUKA TIPH OYeHb OOJIbIION JIIHE
«xBoctay. Cunraiite, 4TO «XBOCT» IPHU JBIDKCHUU HE U3BU-
BACTCS, & OCTACTCS BEPTHKAJILHBIM.

P.llapuxos

D1677. B 5xecTKOM 3aKPBITOM JUTPOBOM COCY/IE HAXOIUTCS
900 r BoaBI; BO3/MyXa B cocyde HeT. Temmeparypa BHYTpH
cocyzna +100 °C. Copepskumomy cocyza coobmman 1000 [Ix
reria. OneHnTe KOJNUeCTBO NCIIAPUBIIEICS IIPU 9TOM BOJIbI.

4%

Cunraiite, 4To Ipu HoBbIIIeHnn Temieparypsl o +101 °C
JIaBJIEHIE HACBIIIEHHbBIX [IAPOB BO/bI yBeJMYNBaeTCst OT 1 atM
no 1,04 atm.

P.Aznexcandpos

®1678. K BbLIBOaM HCTOYHMKA TMOIKIIOYAIOT TTOCJEI0BA-
TEJIbHO aMIIEPMETP U BOJIbTMETP, KOTOPDIN MOKA3bIBAET IPU
atoM Hanpsprenne 6 B. Korpa mapasiesbHo eMy HOAKJIIOUT-
JIU e11le O/TMH TaKOl JKe BOJbTMETP, OHU B cyMMe Tokasasu 10
B. Toakmounm mapasiesbHO elle OYeHb MHOTO TaKhX >Ke
BOJIbTMETPOB. CKOJIbKO OHU B cyMMe HMOKaxkyT? Bo ckosbko
pa3 mpu 9TOM BO3PACTYT MMOKA3AHUSI aMIlepMeTpa?
A.IIpocmos

D1679. B BameMm pacmopssKEHUH €CTb HE3apsKEHHbBIH
KOH/leHCcaTop eMKOCTbIo C, 3apsoKeHHbIN 10 Hanpsoxenus U
konzencarop emxoctbio 100 C, xaTymka WHIYKTUBHOCTH U
Oy TPOBOIHUKOBBII 0] (HUKaKWX APYTHX 9JIEMEHTOB Y
Bac Her). /[0 KAKOro MaKCUMAJIBHOTO HAMPSKEHUS MOKHO
6bL7I0 OBl 3apSIUTD KOHJEHCATOP MAJIOi eMKOCTH, eCJu Obl
BCE 9TH 2JIEMEHTbI ObLIN njiea bHbIMI? Kak /1151 9TOT0 HY>KHO
6b1710 ObI JeiicTBOBaTh? MoOsKeTe Jin Bbl MPUIYMaTh GOJIbIIE
OJIHOrO crocoba?

A.Bunvbepman

®D1680. B cxeme Ha puCYyHKE 3 MOOYEPEAHO 3aMBIKAIOT
nepekmouarenun (Tepesi 3aMbIKAHUEM OJTHOTO U3 HUX JPYTOil
pasmbikaior). Haiiante ma- | I
NPSDKEHNE  «CPEeIHET0» KOH- ! !
Jercaropa mocje GOJIbIIOro c 2C
YHCIa MEepeKToueHunit. JJre- 26 =C E=
MEHTBI I[eMN CUUTAlTe We-
anpupiMu. KoHgeHcaTopb
BHAYAJIE HE 3aPSIKEHBI.
A.Bunvbepman

Puc.3

®D1681. Ha deppoMarHUTHBIH KOJIDBIEBOH CEPACYHUK C
OueHDb GOJIBIITON MATHUTHON TIPOHUIIAEMOCTBIO HAMOTAHDI /IBE
COBEPINEHHO OJTTHAKOBDIE OGMOT- |_
KM — KaTylIKi HHAYKTHBHOC- |~
110 L kKaskgasa. IlocaegoBareninb-

HO C O/THOI 13 0OMOTOK BKJIIOYA-

eM KOH/eHcaTop eMKocThio C, K
MOJTyYUBIIEHCS TOCJIE0BATE -

HOH IEIOYKe ITOJKJII0YaeM I1a-
paJIIeJIbHO  BTOPYIO OOMOTKY.
[Ipu momortu renepaTopa CUHY-
COMIAJIBHOTO HAMPSIKEHUS U JTAMIIOUKH HAKATUBAHUS MCCJIe-
JyeM cBoiicTBa mostyunBIneiics cxembr (puc.4). Kak menser-
Cs1 HAKaJ JIAMIOYKN TPU U3MEHEHWN YaCTOTBI TeHeparopa?
YTOo MBMEHUTCS, €CIU MOMEHSITh MECTAME BBIBOJBI OHON 13
06MOTOK?

Puc.4

3.Paghaunos

®D1682. B nomosune mapa paamycoM R W3 IPO3PAYHOrO
crekyia ¢ Koa(pdUimeHToM mpesoMiaeHuss n = 2 CAeJaHO
cumMerpruHoe cepudeckoe yriay6Jenue Tak, 4To TOJIINHA
CTEKJa Ha JIMHUU TIE€HT-
poB cdep cocraBisgeT
R /2 (puc.5). Toueunprii
HCTOYHUK CBETA TIOMEITEH
BTouKe A (B LieHTpe BHEI-
Hell cdepuueckoil oBep-
xHoctn). ;e ero BUANT
HabJogaTe b, a3 KOTo-

Puc.5
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