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XL MexxaoyHapogHos
MATEMOTUHECKOS

onmmMmnnano

XLl MexayHapoaHas maTemaTtnyeckas OnMmMnmana npoxoamna
¢ 130 25 mions 2000 roaa B Tsaxore (lOxuas Kopes). Xozsesa
onumnuagsl 6necraie nogroToBMINCh K BCTpeye roctei us 82
CTPAH MUPQA, MOPA3MB yHACTHUKOB OIMMITUAABI IDKUMM LLEPEMO-
HUSMM, UHTEPECHBIMMU IKCKYPCHIMM, TOCTENPHUUMCTBOM U 4ETKOH
opraunsaunesi paborsi.

Ha yepemoHmmn oTkpbiTUs roctesi npuBeTCcTBOBAN NPEMbED-
mutnctp Kopew, yuacTHnkos onmmnnagsl B CBOEM ABOPLE MPHHM-
MQJ1 IPE3NAEHT CTPAHbI, Q 3ABEPLIMIACE OTUMITMAAQA KPACOYHBIM
deriepsepkom.

XLIMMO nponemMoHCTpHpOBana BbICOKMI ypOBEHB POCCHIC-
KO MaTemMaTudeckos onumnuaaHos wkoss. Kaxagas crpaHa-
YYAQCTHALIQ MOXET NPEATIOXMTb A0 6 30a4, U3 KOTOPLIX POPMM-
PYETCs CUCOK NyHLumnx 30404 A paccmoTpenns MexayHapoa-
HbIM Xxiopn. B sTom roay sce 6 npeanoxerHsix Poccuneri sanay
nonam B yncno 27 nyyimx, a TpM U3 HMUX, BIEPBLIE B UCTOPHH,
BOLUIN B OKOHYQTEJbHBIF BAPUAHT onumnnagsl (3aasun 1, 5, 6).

bonbworo ycnexa Ha onumnmnage nobunnce wkonsHukn Poc-
CHu: B IBAALATKY JyHLLmMX MONQIN 5 HALWMX y4QCTHUKOB, B JECAT-
Ky — 3; a B yucie 4eThpex LWKONbHNUKOB, MOKA3ABLUNX HA ONIMM-
nmage abcomotHbii pesynstar, okasammcs 2 — A.lasigynnmu n

Ha gororpagum nobegurenm onimnnags (cnesa Hanpaso) r0.Jlng-
wuy, A.@egoros, A.lloapkos, A.[avigynnH, A.XanasuH

A.llospkos (nBoe apyrmx — Anexcaugp Ycrmy nz benopyccm u Xuser IOH uz Kuras).

Hauwy komangy cocrasnanm ogunHaguarvknaccumnkm Bnagnmmp Lpemos (wkona 24, Bonrogorck), 3asoesaswmii va MMO csoro Tpetsio
3onortyio megans, 0pui Jingumy (PMJ1 239, Cauxt-lNetepbypr) u Anekcesi lNospkos (rumrasus 2, Peburck), Bo BTOpos pas crasumne
30J10THIMH MEAANNCTAMM, 1 BEBIOTAHTH onumnmnagsl — Anekcanap avigynnmu [rumuasus, Pamerckoe), Anekcesi ®egoros (OMJ1239,
Carkr-lTletepbypr), a Takxe gesatuknaccunk Augpesi Xanssnn (OMJ1 35, Kupos).

TpaanunorHo Ha MMO wwikonbHUKQM B KQXAbIY M3 ABYX AHEH Npeanaraercs no 3 3aAaym, NoHOe PELIeHNe KAXAO0H OLeHNBAETCs B

7 6annos.

Hawm wkonsHukm Ha oJmnuaae rnokasain ciegyrouime pe3ysbTarsl:

1 2 3 4 5 6
0. Jinpruny 7 7 7 4 7 6
A.®Pegoros 7 7 1 é 7 5
A.llospkos 7 7 7 7 7 7
B.[lpemos 7 7 1 7 7 4
A.lavipynnmn 7 7 7 7 7 7
A Xanasun 7 1 2 7 7 3

z

38
33
42
33
42
27

Meanans

3on071as
3onotas
3onotas
3on071as
3on071as
cepebpsaHas

B neoguumansHom koMaHaHOM 3a4eTe nepsas AecaTka NPAKTUHECKH HE NPEeTepnena N3MEeHEHU Mo COABHEHMIO C MPOLLTLIM FOZOM
(Beurpus cmennna Pymbinmio), a nyuwme 20 koMaHa 3aB0OEBAN BCE 30710THIE MEAQIHU OTTMMINAAbI:

N Komanpa b2 3onoro Cepebpo bponza N
1 Kurasi 218 6 0 0 11
2 Poccus 215 5 1 0 12
3 CLUA 184 3 3 0 13
4 10.Kopes 172 3 3 0 14
5 Boernam 169 3 2 1 15
6 bonrapus 169 2 3 1 16
7 benopyccus 165 2 2 2 17
8 TasiBanb 164 3 2 1 18
9 Benrpusa 156 1 5 0 19
10 Hpan 155 2 3 1 20

Komanpa > 3onoro Cepebpo bponza
Hspaumns 139 2 1 3
Pymbiting 139 1 3 2
Ykpanua 135 2 2 0
Wrans 132 0 5 1
Anouns 125 1 2 3
Asctpamms 122 1 3 1
Kanaga 112 1 2 1
Typums 1711 0 3 1
Cnosakus 1171 0 2 3
lepmarus 108 1 1 2



OJMUMIIUA I BI 49

A BOT pe3y/ibTaThl KOMAHA 6bIBLINX COBeTCKMXpeCTIy6}7MK, He BoLueLlNnX B NepBylo ABaAUATKY:

21 Apmenns 108 0 2 3 46 Jlareus 60 0 0 3
24 Kaszaxcran 921 0 1 4 58 Ocronns 42 0 0 1
26 Mongosa 84 0 2 3 62 Jlursa 34 0 0 1
36 Ipy3ns 72 0 1 0 64 Asepbarinkan32 0 0 0
38 Ysbexucran 70 0 0 2 76 Kuprusna 16 0 0 1

B zaknioyerme xotenocs 6 NO3APABUTE BCEX MPENOAABATENEH, MOATOTOBUBLUMX Y/1IEHOB KOMAHABI M €€ 3aracHoro y4actHuka Esrenns
3unnna (r.KpacHogap), n nobnarogapmte — 3a ycnewnyio paboty tpeHepos cb6opHori Poccun: Cepres Jlbsosuua bepnosa m [imutpus
Banepsesuya Kapnosa (Cankr-lletep6ypr), Anexces Skosnesuua benosa, bopnca Hukonaesnua Kykywkmnua u [puropms Pusenosnua
Yennoxosa (Mocksa), Bnaanmupa Jleonmnpnosuua lonsHuxosa (pocnasns).

Ocobas 6narogaprocts — cnoHcopy komaugsl Poccun na XL u XLI MMO ¢upme «Kparnym» m nmuno Anexcanapy AHatonbesndy

Yepennuny.

3apaumn

1. Oxpysknocru Iy u I, nepecekaiorcst
B Toukax M u N. TIpsmas [ — oGas
xacarenbtasg k [y u [, Takag, uro M
pacnioioxkena kK [ 6ake, yem N. Ilps-
mas [ kacaercs Iy B touke A, a [, — B
touke B. [Ipamasg, mpoxoasmias yepes M
napasuiesibHO [, mepecekaer BTOPHYHO
oKpyskHOCTD | BTOUKe C, 2 OKPY>KHOCTD
I, — B touke D. Ilpampie CA u DB
nepecexaroTcst B Touke E, npsamole AN n
CD — B touke P, npsmbie BN u CD — B
Touke Q.
okazkure, uro EP = EQ.
(Poccus)

TakoBbl, uTo abc = 1. JloKaxxure, 4TO

1
b-1+—|c—-1+—]|<1.
C a

(CIIA)

1
a—-1+—
b

3. Jdano HaTypasJbHOE YHCJIO 3 > 2.
CrHavasa Ha TOPH3OHTATHHON IIPSIMOM
cugat n 6J10X, He BCe B OJIHOU TOYKeE.

[l TIOJIOXKUTETBHOTO  JIEHCTBUTE -
HOTO 4YHCJa A OIIpe/leIUM NPblKOK CJie-
JyIOIIMM 06pa3oM:

BBIOMpAIOTCS /iBe OJIOXH, CHUISIINE B
IPOM3BOJIBHBIX TOYKaxX A u B, mpuuem
A nesee B, m OGsoxa, cugsamass B A,
npeiraeT B Touky C, PacCHOJIOKEHHYIO
Ha JaHHOW TpsAMOll cmpaBa oT B, Ta-

2. TlonoxurenbHble uwuciaa d, b, ¢

Kyio, uto BC/AB = \.

XXX MexxoyHapooHas
PU3MHECKas ONMMMIMOAQ

C8no 16 miona 2000 rona 8 Benmkobpuranum npouuna ovepes-
HAs MeXAYHAPOAHAas ¢pusmueckas onumnuaga. B nesi npuusnmn
ydactne 289 wkonsHukos nz 64 ctpan mupa.

o pesynsTaram seicTynnenmsi Ha aByx Bcepoccmniicknx ¢pusn-
YECKMX ONIMMITMAAAX M 110 UTOTaM y4E€OHO-TPEHNPOBOYHBIX M OTOO-
POuHbIX cOOPOB B cOcTas koMaHasl Poccun Bownn:

Poraes Muxaun — r.Hosocnbupck, wrona-konnegx 130,

lMarnos Esrenusi — r.Yenaburnck, ®MJ1 31,

Baxos Anexcevsi —r.[Tepms, DMLLI 146,

Basunos Butanui — r.Habepexusie Yennbi, knaccnyeckmsi nu-
uen’8,

Xy Ceprevi — r.Bonorga, BTEMJI.

YuacrHukam onumnuas 6110 npenoxeHo 3 reopetmyeckme n
2 skcnepumentansusie 3agayn. [lepsas Teopetnueckas 3aagaqa
COCTOA/1a U3 NATU KOPOTKMX OTAETbHBIX 3AHAHMH 110 PA3HBIM PA3-
AEe1aM Kypca QPuanku (MexaHmka, TEpMOAMHAMMKQ, QTOMHAs du-
3MKQ, NEKTPOCTATHUKA, SNeKTpognHammka). Bropas sanaya npes-
CTABAISNA CIIOXHBIE UCCIEAOBAHNS ABUXEHNUS 3QPIKEHHON 4aCTH-
Ubl B SNIEKTPHYECKMX M MATHUTHBIX nonax. Ipetss 3agaya 6sina
MOCBALEHA ONPEeAeNeHMIO YCIIOBHH, NPH KOTOPbIX MOTYT 6biTh
06HAPYyX€eHb IPABATAUNOHHBIE BOJIHBI (3TA TEMA SBIAETCA OfHOH
U3 npobnem cospemerHori uanku). [lepsoe sxcnepumenTasns-

Omnpenesnnre Bce 3HAUCHUSI A Takue,
4TO /U151 J1I060# TouKn M Ha 3TOM PSIMOit
U IS JII060TO HAYAJIBHOTO PACIOJIONKe-
HIS 7 6JIOX CYIIIeCTBYeT KOHeUHast I10CJIe-
JIOBATEJbHOCTDb IIPBDKKOB, IIOCTE KOTO-
PBIX BCe OJIOXM OKAXYTCS CIIpaBa OT
TOuKN M.

(Benopyccus)

4. Cm. zagauy M1761 «3agaunuka
«KBanrar.
5. Cwm. zamauy M1762 «3amaunmka
«KBanrar.
6. Cm. 3amauy M1763 «3agaunuka
«KBanrar.
ITy6auxauuio nodzomosuiu
H.Azaxanos, /[.Tepéwun

Komarza Poccum (cnesa Hampaso).: E.[laHos, B.Basunos, M.Poraes,
CXyk, A.Baxos.
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HOE 3aaHMe BKIIIOHAIO B Ceb3 CIIEKTPOMETPHHECKME NIMEPEHMS. Y4ACTHUKAM OJIMMITNG-
Abl HOAO 6bIIO MPOAEMOHCTPHPOBATL YMEHMS POBOANTL POTOMETPHYECKHE MIMEPEHMS,
MCCeaoBaTs PACIPEAETIEHNE SHEPIUM B CIIEKTPE, HOPMUPOBATL CBOM PE3YNbTATH 110
KPHBBIM M3JTy4eHms yepHoro Tesna. Bo BTopom skcnepumentansHom zagaumn tpebosa-
JI0Cb MCCIIEZOBATH TPEHNE CKOJILXEHMS MPH HATMYMH TOPMOSALYEH MATHUTHOH CHITB.
Poccurickme wkonsumkn B TeOpeTnYeckom Type onmmnnaas Habpam 63% ot makcu-
MQJIbHO BO3MOXHOTO Yucia 6aios, a B 3KCNEPUMEHTANbHOM — 78,5%. Itu pesynsTats
nossonumm cbopros Poccum 3amsats BTopoe MECTO B HEOPHUMATIbHOM KOMAHEHOM 3a4e-
re, nonyuns 173,2 6anna nz 250 Bo3moxmbix. B imuHom 3ayete pe3ynbTarsl HALWMX
wkonbHnkos Takossi: A.Baxos — 40, 1 6. (3onoras megans), E.llanos — 38,1 6. (3onoras
meaans), M.Poraes — 33,5 6. (cepebpsaHas megans), B.Basunos — 32,8 6. (cepebparas
megans), C. Xyk — 28,7 6. (6porsosas megans). Otmermm, uto y E.[lanosa 310 yxe sTopas
3on01as Megans (nepsas 6bi1a 30BOEBAHA HA NPEAbIAYLLEH MEXAYHAPOZHOMH ONTMMING-

ae).

Taknm 06paszom, sce yuactunkn komargs P@ nonyumunn megamm. Takmx komang okasa-
noce scero 5 — Kuravi (5 sonoreix meganesil), Poccns, Benrpus, Mpan n CLLIA.
Huxe npusoasatca ycnosus teopetnyecknx sagad, npeanarasiumxcs Ha XXX Mexayna-

POAHOH PU3NYECKOH ONMmMMIuage.

TeopeTuyeckun Typ

3anmauya 1

A. TIppIryH NpUBSI3aH K KOHILY JLJIMH-
HOTO YIIpyTOTO >XryTa. J{pyroil Komerg
JKIyTa MPUKPEIJIEH K BBICOKOMY MOCTY.
[IpbIryH fesaeT mar u najaer ¢ MOCTa
BHU3 K peKe ¢ HyJIEBOil HaYaJbHOIl CKO-
poctbio. OH He gocTUTaeT BO/Abl. Macca
NpbIryHa m. [[JInHa HepacTSIHYTOTO JKIy-
ta L. JKectkocTh kXryta k. Yckopenue
cBOGOTHOTO TIAJIEHUS §.

Bor MosxeTe IpeAnIoNoKATD, 9TO

— IIPBITYHA MOKHO PACCMATPUBATD KAK
MaTepuaIbHyI0 TOYKY MACCOil 7, IPUBSI-
3aHHYIO K KOHILY JKI'yTa;

— Macca JKryTa npeHeOpexuMo MaJia
110 CPABHEHUIO C M;

— B TeyeHUe BCETO BPEMEHU I0JIETA
MOJKHO TIpeHe6peyb CONPOTUBJIEHUEM
BO3/yXa.

[Mosnyuunte caeayiomme BbIpakKeHUS

a) paccTtosiHue Y, KOTOPOE MPBIYH
poJieTeJ] K MOMEHTY TMepBOH ITOJHOI
OCTaHOBKH;

b) MakcHMaTbHYIO CKOPOCTD TIPBITYHA
0, , IOCTUTHYTYIO B IIPOLIECCE IaJCHMS;

¢) BpeMsi ¢ roJieta pbIryHa JI0 NepBoil
TIOJTHON OCTAHOBKH.

B. TemoBoit aBuratenb pabotaer,
MCIIOJIb3YST /IBa OJIMHAKOBBIX TeJa, UMe-
IOIUX MEPBOHAYAJIBHO PA3JNYHbIE TEM-
neparyper T, u T, (T, >T,). Kaxnoe
TEJIO WMeeT Maccy Mm M HEU3MEHHYIO
VIEJbHYIO TEIIOeMKOCTh ¢. Tesa 1mon-
JIEPXKUBAIOTCS TIPH TTOCTOSTHHOM JIaBJie-
HUU ¥ HE MEHSIOT cBoero (pa3zoBOro co-
CTOSIHUS.

a) TlpeacraBbre TOAPOGHBIN BBIBOJ
BBIPDXKEHUST 7SI KOHEYHOU TeMIIepary-
pol T ABYX Tesl B IIPEIIOJOXKEHUH, YTO
TETJIOBOU ABUTATEb COBEPIIN MAKCH-
MaJIbHYIO TEOPETHYECKU BO3MOXKHYIO
MeXaHHYEeCKYyi0 pPaboTy.

b) Tlomyunte BHIpaskeHUE AJIS MAKCH-

MaJIbHO BO3MOKHOU MEXaHUYECKOW pa-
Gotbl A, .

¢) TemnoBast MarnHa paGoTaeT Mex /Ly
JIBYMSI €MKOCTSIMU C BOJOH 06beMOM
2,50 M”. Temmieparypa Bojbl B 1IepBOii
emroctu 350 K, a Bo BrOopoii 300 K.
Bprymcanre 1Mo 9THM JIaHHBIM MAaKCH-
MaJIbHYIO MeXaHH4YeCKyio paboTy.

C. Ilpeamomaraercss, 4T0 K MOMEHTY
OKOHYATeJIbHOTO (DOPMUPOBAHUS 3EMJIH
B Heil IPUCYTCTBOBAJU U30TOIIBI U u

235
U, HO He HPOAYKTbl MX paclaja.

: 235
Pacrmax U n *°U UCIIOJIb3YETCs LI

OIIeHKH Bo3pacta 3emyn T .

a) Ilepmox mnoaypacmaga M30TONA
28U cocraBnser 4,5 [10° ser. [Tepuo-
JIbl TIOJIypacia/ia npoAyKTOB paciaja B
TOJIyYaIoIelcsl PAJINOAKTUBHOM 11eT0Y-
K€ HAaMHOTO MEHbIlle, U B II€PBOM IIPU-
6IMJKEHUM UMM MOKHO IpeHeOpeub.
Ilenouka pacnazia 3aKaHYMBAETCST HA CTa-
OUJIBHOM M30TOIE CBHHIA *Pb . Haii-
e uncao atoMoB “°° Ph, o6oanauae-
moe “*n, KOTOPO€e TOJIyYaeTcsl B Ipo-
ecce PAJAMOAKTUBHOTO paclajia 3a Bpe-
M ¢, Kak (YHKIUIO 4HCIa BN aro-
MoB U, COXPaHMBIINXCS K HACTOSI-
HIeMy MOMEHTY, ¥ [I€PHO/Ia 10JIypaca-
na U, (Ecam Bam yio6HO, HCIO/IB-
3yliTe B KQUecTBe eMHUIIbI BpEMEeH! 10°
ner).

b) Amnanorudso, »y pacrazaercs ¢
neprojomM nosypacrnazga 0,710 [0° ner
yepes IEeNoYKy KOPOTKOKUBYIIUX IPO-
JIYKTOB, 3aKaHUMBAIONLYIOCS CTAOUIbHBIM
usoronom > Pb . [Tomyuute BoIpaxkenue
it Ty gepes N u IIePHUOJ IOy pac-
maga U,

¢) YpaunoBast py/ia, 3arpsi3HeHHas Py-
JIOI CBUHIIA, AaHAJIU3UPYETCS MIPH TTOMO-
K Macc-criekTpomerpa. Vamepenusi or-
HOCHUTEJIbHbIX KOHLICHTpaLII/Iﬁ MN30TOIIOB

204 Pb, 26 ph 1 2" Pb jator cooTHome-
aug 1,00 : 29,6 : 22,6 cOOTBETCTBEHHO.
Usoron "' Pb UCIIOJIb3yeTCsT IS Ka-
JMOPOBKYU; OH HE SIBJISIETCS TPOLyKTOM
PAJIMOAKTHBHOTO pacia/ia. AHAJIU3 YKC-
TOW CBUHIIOBOW PY/IbI /Ia€T COOTHOIIe-
mug 1,00 : 17,9 : 15,5. 3Hasd, uTo OTHO-
wmenne Kontentpanuii ~°N : “N pas-
no 137 : 1, monyuute BBIpayKeHUe [JIst
Bo3pacra 3emum T .

d) Ipepnonarag, uto T MHOTO 6OJb-
1Ie MeproioB MoJypaciaia o60uxX n30-
TOIOB ypaHa, paccyuTtaiite mpubInKeH-
HOe 3HavYeHue BO3pacTa 3eMJIu.

e) Ha camom zesie 5T0 IpuOIMKEHHOE
3HAYEHUE HE SIBJISIETCST 3HAYUTETHHO GOJTb-
[IUM TI0 CPABHEHWIO ¢ HAMOOJIBIINM TIe-
PHOJIOM TIOJIypaciiajia, HO OHO MOXKET
6BITh UCIIOJIB30BAHO J1Jis1 GOJIEe TOYHOTO
pacuera Besmunsbl T . IIpousseanTe Ta-
KOI pacuer ¥ OlleHUTe BO3PACT 3eMJIH C
TOYHOCTBIO 2%.

D. 3apsg Q paBHOMeEpHO pacripejie-
JleH B BaKyyMe 10 00beMy 1apa pajuy-
coMm R.

a) Ilosyunre BbIpaXKeHHe s HAIPS-
JKEHHOCTH JIEKTPUYECKOTO TOJIST Ha pac-
crostauu R ot nientpa mapa it ¥ < R u
r>R.

b) ITosryunre BbIpaskeHue JJIs HOJHOI
AJIEKTPUYECKON 3JHEPTUU, CBSI3aHHOH C
ATUM paclipe/ieJieHueM 3apsijia.

E. Tonkoe Me/IHOE KOJIBIIO BPAIlaeTCsi
OTHOCHTEJIbHO BEPTUKAJIBHOI OCH, TPO-
XOMAIIEH yepe3 ero JuaMeTp, B MarHuT-
HOM TI0J1e 3eMJin. BesmunHa WH/YKITTH
MarHUTHOTO M0JIst 3eMJIN B IAHHON TOUKe
paBHa 44,5 mxTa. Bekrop wuHIyKIMH
HallpaBJIeH HOJ yrJjoM 64° K TOpH30HTa-
s BHU3. Onpenesnre, 3a Kakoe BpeMst
YIJIOBasi CKOPOCTb KOJIbI[A YMEHBIIUTCS
B/IBOE, €CJIM U3BECTHO, YTO ILJIOTHOCTH
Me/u paBHa 8,90 oo’ KI‘/ M° , aee yaesb-
HOE CONPOTUBJIEHUE paBHO
1,70010° Om M. Dr0 BpeMsi MHOTO
6oJibliie BpeMeHu oHOTO o6opoTta. Tpe-
HUEM B OTIOpPax M COMPOTHUBJIEHHEM BO3-
JlyXa MOKHO nipeneGpeun. [1pu pertennn
JIAHHON 3aJlaui BbI MOJKETE HE YUHTBI-
BaTb SIBJIEHHE CAMOWH/YKIIMH, XOTS Ha
CaMOM JIeJie OHO UTPAET OIpe/IeJICHHYTO
pOJIb.

3agaua 2

a) Katoanas myuesas tpy6ra (KJIT),
COCTOSIIIAsT W3 3JIEKTPOHHOU IIyIIKH U
9KpaHa, OMeIeHa B OJ{HOPO/[HOE MOCTO-
STHHOE€ MAarHHUTHOE II0Jieé C MarHUTHOI
UHyKLUel, paBHOit B U mapaJiesbHOi

Ikpan
Hywxa

Puc. 1



OCH TIYIIKH, KaK TIOKA3aHo Ha PUCYHKe 1.
DJIEKTPOHHBIN MYYOK U3JIydaeTcs ¢ Ka-
TO/1a 3JICKTPOHHOI ITYIIIKK BJOJIb €€ OCH,
HO uMeeT pa3dpoC HAIIPABJIEHWI JI0 5° OT
ocu. B o6miem cirydyae Ha skpane o6pasy-
€TCST PA3MBITOE TISITHO, OJJHAKO IIPHU OITpe-
JACJCHHbIX 3HAYCHUAX MarHUTHON UH-
JIyKIIUY OHO CTAHOBUTCS PE3KO C(HOKYCH-
POBaHHBIM.

PaccMorpute [IBU)KEHWE 3JIEKTPOHA,
KOTOPbIN TIePBOHAYAIBHO ObLI U3JIyueH
3JIEKTPOHHO IIYHIKOW 10/ HEKOTOPBIM
yraom B x ee ocu (0 <B<5"), u, pas-
JIOXKUB 3TO /IBUKEHUE HAa KOMITOHEHTBI,
MapaJlieJibHbIE U EPIICH/IKYJISTPHbBIE OCH
IIYIITKU, BbIBEJIMTE BBIPAYKEHHE JIJIs1 OTHO-
IIEHHsT 3apsijia AJIEKTPOHA K ero Macce
(e/m) uepes caieryionMe BeMYMHDI: HAU-
MeHblllee 3HAYEHWE MArHUTHOW HMHIYK-
uuu B, Ipu KOTOPOM noJyuaercs cho-
KYCHUPOBAHHOE ISITHO, YCKOPSIIOIILYIO Pa3-
HOCTb TIOTEHIIMAJIOB B 3JIEKTPOHHOI MyTII-
ke U (npumute Bo BHuMaHue, yto U <
< 2 kB) u paccrostHue MEXKITY KATOIOM 1
aKpaHoM D.

b) PaccMoTpuM Apyroii MeTo 1 onpee-
JIEHUST OTHOIIEHUS 3aps/ia dJIEKTPOHA K
ero macce (yCTaHOBKa MOKasaHa Ha PH-
cyuke 2). B 0IHOPOAHOM MarHUTHOM
1oJie ¢ MHyKIUenl B PACIIOJIOKEHBI /[BE
JIATYHHDbIC KPYTJIbl€ IIJIACTUHKHN paany-
COM 7, pas/ieJIeHHbIe OY€Hb MaJIbIM pac-
crostHueM t. Mexx/y MJIAaCTHHKAMU CyTIe-
CTBYeT pa3HocTb norennuaioB U. [Tiaac-
TUHKH [1apaJIIeJIbHbI JIPYT IPYTY U COOC-
HBI, IPUYEM UX 00IIast OCh MEPIEH/INKY-
JSIPHA MHIYKIUM MarHUTHOTO TIOJIS.
dotormieHKa MOKPBIBAET BHYTPEHHIOO
MMOBEPXHOCTb KPYTJIOTO IUJINHAPA Paiu-
YCOM ¥ + S, PACIOJIOKEHHOTO COOCHO
mactuakaM. TakuM 06pasoM, paccrosi-

Buo csepxy:
I nacmunxu
dDomonsenrka
Ob6aacmov A
Ob6aacmv B
B
Bud cboxy:
domonsienxa domonsenka

* I racmunku
\

B

t

Puc. 2

OMMMIINA /bl

Hue Mexx1y (POTOTJIEHKOH 1 KPasiMu TLIa-
CTUHOK paBHO S. Bes ycranoBka Haxo-
mutcst B Bakyyme. OTmerum, uTo ¢ Ha-
MHOT'O MEHbIIIE S U 7.

Toueunblit UCTOYHUMK [3-yacTull, wuc-
MyCKalomii 3 -4acTuiibl B UHTEPBAJe
CKOpPOCTeil pABHOMEPHO BO BCEX HAIIPaB-
JICHUSIX, TIOMEIIEeH IOCEPEIHE MEK/LY
IEHTPAMU TIJIACTMHOK, W OJHA W Ta Ke
IJIEHKA 06JIYYaeTCsI TIPU CJIELYIOIIUX TPEX
passnunbIX ycaosusax: B=0u U =0,
B=B,uwU=U,,B=-B,ulU=-U,
rae U, n B; — TOJOXATENbHBIE KOH-
crautel. l[lpumuTe BO BHUMaHWeE, 4YTO
BEPXHSIS IJIACTUHKA 3apsiPKeHa MOJIOXKHU-
tesapHO Tpu U > 0 W 4TO MHAYKIMS
MarHUTHOTO TIOJISI HATIPaBJIeHa, KakK T0-
Ka3zaHo Ha pucynke 2, ipu B < 0. B atoit
YaCcTU 33/]a4U PACCTOSHUE MEXKIY IJIac-
TUHKAMH MOKHO CYHMTATh MPeHeOPesKu-
MO MaJIbIM.

Ha pucynke 2 oTMeueHbl J[Be 001aCTH
oromnenkn: A u B. OHa 13 HUX TIOC]IE
3aCBETKHU TIJIEHKU U TIPOSIBJIEHNS N300pa-

¢=0° ¢ =90 ¢=180°
\

—_—] —~
Domonnenxay

—_— @O

>
¢

Puc. 3

JKeHa Ha PUCYHKe 3. YKaxKuTe, KaKkas nu3
obnacreii (A wau B) uszo6paxkeHa Ha
3TOM PHUCYHKe.

¢) Paccrosinue Mex /1y IBYMsl BHEIIHU-
MH CJlelaMi Ha TIJIEHKE U3MepSIeTCsT C
nomo1nbio MuKpockora. Ha pucynke 3
IIOKA3aHO 3TO PACCTOSIHUE Y JUJIS OLHOTO
u3 3HaueHuii yria ¢ . PesyabraTer nsme-
peHuil IpuBeIeHbl B cieayioneil Tabim-
e (¢ onpezenen Kak yros Mexy Bek-
TOPOM MarHUTHOW MHAYKIUU U JIMHHEH,
COeUHSIONIEH 1eHTpP IJIACTHHOK U pac-

Yroxa ¢, rpagycer| 90 60 50

Paccrostame y mm | 17,4 | 12,7 9,7

Yron ¢, rpagycer| 40 30 23

KOHeI[
ciesia

Paccrosame y,mm| 6,4 | 3,3

CMaTPUBAEMYIO TOUKY Ha (DOTOILIEHKE):

UycieHHble 3HAYEHWSA ITapaMeTPOB
cucrempl Takosol: By = 6,91 mTa, U, =
=580 B, t=0,80 mm, s = 41,0 mm.
Kpome Toro, Bl MOKETe HCIIOJIb30BaTh
3HAUECHUS CKOPOCTU CBETa B BaKyyMe:
3,00 0% M/ ¢ 1 Macchl OKOS AJIEKTPO-
ma: 9110107 kr.

Ornpefiesiirte MaKCUMaJbHYIO Ha6JIio-
JIAeMY10 KHHETHYECKYIO SHEPIUio [3 -4ac-
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THIBI. BbIpasuTe uMCJEHHBIH OTBET B
ss1eKTpoH-BoJbTax (5B).

d) Ucnombays wradopmanmio, JaHHYIO
B IIyHKTE C), HAHAUTE 3HAYECHNE OTHOIIIE-
HHUS 3apsi/ia 9J1eKTPOHA K €ro Macce Io-
KOs1. YUTHTE, 4TO MOJIyuYeHHOe BaMK 3Ha-
YeHne MOYKET He COTJIACOBATHCS C M3BEC-
THBIM U3 JIATEPATYPHl 3HAYECHUEM H3-32
CHCTEMATHYECKOH MOTPEITHOCTH TIPU Ha-
GJTIO/IEHUSIX .

3anava 3

A. JTavacTb 3a/1a41 NOCBSIIEHA TPY II-
HOCT$IM 9KCIIePIMEHTAIbHOTO OGHAPY Ke-
HUA TPABUTAIIMOHHDBIX BOJIH, T€HEPpUDPYE-
MBIX [IPU OTIPe/IeJIEHHBIX aCTPOHOMUYEC-
KHX SIBJICHUSIX. 3aMETUM B ATOU CBSI3H,
YTO B3PbIB y/laJIeHHOH CBEPXHOBOII 3B€3-
JIbl MOKET BbI3BaTh (PJIyKTYaIIIO ITPaBH-
TAIIMOHHOTO TOJISI HA TIOBEPXHOCTH 3€eM-
JIF TIOPSIZIKA 107" H /.

Mopenb feTeKTopa IpaBUTAIMOHHBIX
BosiH (puc.4) COCTOUT U3 IBYX METAJLIH-

Honynpospaunvie 3eprana

X S

dDomoaemenm

—— Pezyuposounviii
BUHIN CINEPKHSL

Puc. 4

yecKUX crepxkHeit muaumuoit 1,0 M Kaxk-
JIbIiA, PACIIOJIOKEHHBIX O/ PSIMBIM yT-
JoM apyr K apyry. OaumH U3 TOPIOB
Ka’K/I0T0 CTEPIKHST 3€PKATBHO OTIIOJUPO-
BaH, a Ipyroi »kecTko 3akperuien. Iloso-
JKEHWMe OJTHOTO U3 CTepKHel BBIOPAHO
TakK, 4ToOblI CUTHAJ, IPUHUMAaeMbIid ¢o-
TO2JIEMEHTOM, ObLJI MUHUMAJIbHBIM. [Ibe-
309JIEKTPUYECKUE YCTPOICTBA COOOIIAIOT
CTEPIKHSM PE3KHUE MPOI0JIbHbIE UMITYJIb-
Cbl, B pe3yJibTare 4yero cBOOOHbIE KOH-
1[I CTEPI)KHEN KOJIeOTIOTCS C TPOI0JIb-
nbIM cMerenem Ax = ae " cos(wt + ),
rae a, b, W u O — KOHCTAHTHI.

a) Omnpenenure 3Hauenue M, ecuau
M3BECTHO, YTO aMILIUTY/a KoJieGaHWii
ymenbinaercst Ha 20% B Tedenue 50 c.

b) 3Has, 4TO CKOPOCTb MPOJOJIBHBIX
BOJIH ofipeieisieTcst 1o dopmysie v =
=, E/p, BBIYNCIATE HaNMEHBIIICe 3Hate-
HUE YaCTOThl W, €CJU H3BECTHO, 4TO
CTEP’KHHU C/IeJIAHbI 3 AJIOMIHUS C TLJIOT-
HocTeio P = 2700 Kr/M3 U MOZyJIeM
IOnra E = 7,110" Tla.

¢) HeB03MOKHO U3rOTOBHUTD CTEPIKHU
a6COTIOTHO OJMHAKOBOI JIJINHBI, a M3-3a
Pa3HOCTU JIJIMH CTEPIKHEH BO3HUKAIOT
6ueHus cuTHAJIA POTOAJIEMEHTA, 4acTOTa
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koropbix cocrasister 0,005 Tt Uemy
paBHA PasHOCTb [JIMH cTep:kHel O ?

d) Cuwmras qmny cTepHS paBHOIl [,
MoJiyuuTe ajare6panvyeckoe BbIPaskeHue
IUIsI U3MEHEHWsI JUIMHBL crepskust Al
MOSIBJISIIONIETOCS BCJIC/ICTBIE N3MEHEHNUS
YCKOpEHHsSI CBOOOJHOTO MA/IEHUsl ¢ Ha
BesmunHy Ag . I3Menenue BekTopa Aé
IIPOUCXO/IUT B HANPABJEHUU TOJBKO O
HOTO U3 cTep>xHell. Beipazure Barr otBeT
4yepes [ 1 TapaMeTpbl MaTepuasa CTep:K-
HAL.

e) Jlaszep muCIycKaeT MOHOXPOMa-
TUYECKUI CBET C JUIMHON BOJIHBI A =
=656 uM. ITonaras, 4T0 MUHUMAIbHbBII
C/IBUT TOPIIA, KOTOPBI MOXKET ObITh 3a-
PETUCTPUPOBAH, PABEH JIJINHE BOJIHDI 13-
JIydeHus J1a3epa, olpeleIuTe, Kakast Mu-
HUMAJIbHAST [IJTMHA CTEPIKHS HEOOXOIH-
Ma, 4TOObl YCTAHOBKA CMOIJIA 3aPErucT-
PUPOBATh U3MEHEHUE I'PABUTAIMOHHOTO
TI0JIs1 HA BEJIMYMHY HOPS/IKA 107 1 JKT.

B. B aroii yactn 3amaun usydvaiorcs
apdexTpl BAMAHUSA TPABUTAIMOHHOTO
I0JIs HA PACIPOCTPaHEHUE CBEeTa B MPO-
CTPAHCTBe.

KBAHT: - 2000/Ne?2

a) MOTOH, U3JIydaeMblii ¢ MOBEPXHOC-
i Cosmnita (mMacca Coumia M, paguyc
R), ucnbithiBaer kpactoe cmentenue. Ilo-
CTaBUB B COOTBETCTBUE SHEPTUU q)OTOHa
9KBUBAJIEHTHYIO MACCy MOKOSI, BOCIIOJIb-
3yiitech Teopueil Tsirorerust Hprotona n
MMOKasKNTe, 4YTO Hab/0aeMas Ha GeCKo-
HEYHOCTH 9acTOTa (POTOHA YMEHBIITAETCST
B (1 - GM/(RC)2) pas (kpacHoe cMele-
HuE).

b) Ymenburenne yactorsr GOTOHA HK-
BUBJIEHTHO YBEJHYEHHUIO €r0 MEPHO/A.
Ecim ucrnosib3oBath POTOH B KadyecTBe
9TAJIOHHBIX YaCOB, TO yMEHbIIECHUE YacC-
TOTBHI 9KBUBAJIEHTHO 3aME/ITEHUIO BpeMe-
Hit. Jlajiee MOKHO MOKA3aTbh, YTO 3aMe/l-
JIeHVe BPEMEHH BCET/[A COITPOBOKIAETCSI
COKpalleHneM eJUHUuIbl AJUHbI BO
CTOJIBKO Ke pa3. PaccMoTpum BimsiHUE
aT0ro0 acheKra Ha pacIpoCTPaHEHUE CBe-
ta B6m3u CouHita. Baauase onpegennm
2 deKTUBHBII [TOKA3aTEJIb IIPEJIOMJICHUS
B TOYKE, HAXOJSIIENCST Ha PACCTOSTHUM ¥
or enrpa Costnna. Iycrs n, = ¢/c', rae
€ — CKOPOCTb CBeTa, U3MEPEHHAS] B CHC-
TeMe KOODPJMHAT, MAOCTATOYHO YIAJI€H-

HOU OT TpaBuTarnuonnoro siausinust CoJi-
ra (¢ — ©),¢’ — ckopocTb cBeTa, U3-
MepeHHas B CHCTeMe KOOP/MHAT Ha pac-
crosinuu ¥ ot 1earpa Comnmna. [Hokaxu-
Te, YTO MJIS GM/(RC)Z <1 mokasareJb
MIPEJIOMJIEHUST MOSKHO alllIPOKCUMUPOBATD
BbIpakeHneM 7, = 1 + O(GM/(rc)2 , T/
0 — ko3 PuImeHT, KOTOPHIN BbI JOJIK-
HbI OTIPE/IEJUTD.

¢) Ucrmomb3yst BBIpaXEHHE IS 7,
BBIUMCJINTE B PaJMaHaX yToJl OTKJOHE-
HUS Jiyda cBeTa O OT HPSIMOJIMHEITHOTO
Iy TH TIPH €0 TIPOXO3K/IEHUN BOJIU3N Kpast
Commna. Mcnonbayiite caepyromnye 1aH-
upte: G = 667007 H I:M2/Kr2 , M =
1,99 10% xr, R = 69500° M, ¢ =
3,00 0% M/c. BaM Takke MOKeT IIpH-
TOJUTHCS TAKOU WHTErPa:

+00

dx 2

-0

Hy6.uxayuio nodzomosuau
C.Koszen, B.Koposumn, B.Opnos

N36paHHbIE 30004
Cankr-[ letepbyprckoi
MOTEMOTUYECKOU ONMMMNMOD!

MepBbiN (PaNiOHHbIN) TYP

1. CepeMHHDII TIEPIIEHAUKY JISIP K CTO-
pore BC tpeyronpanka ABC nepecexaer
croporny AB B Touke D, a nyu CA —
B Touke E. Jlokaxkure, uro AD < EA.
(8-9)

C.Bepnos

2. B rpanenuu ABCD ¢ ocHOBaHUSIMU
AD un BC yron A — upsimoii, E — touka
nepeceyeHus guaronaseit, F — poekius
E na cropony AB (puc.1). [dokaxure,
uro yraet DFE u CFE pasnbi. (9)

C.Bepaos

3. HOCJIC[[OBaTeJIbHOCTb BEIIECTBEH-
HBIX YUCET X{, Xy, X3,... YAOBJIETBOPSIET
paBEeHCTBY

4
X x . +35x
x - n” n+l n
n+2

xl - xnﬂ

7

"B cxobkax nocae ycaosus 3a0auu yxa-
3aH KAACC, 8 KOMOPOM OHA NPedidzdldcCh.

B C

A D
Puc. 1

IpH BCeX HaTypaibHbiX n. Ilpm aTom
Xogoo = Xy JlOKasKHMTE, UTO Xige9 # Xy.

(C.Hsanos)

4. Oyuxius f 3aaHa IpH BCeX Bellle-
CTBEHHBIX X U y/IOBJIETBOPSIeT HEPABEH-
cTBaM

flx+1) < f(2x +1)

f(Bx +1) 2 f(6x +1).

Ussectno, uto f(3) = 2. Jlokaskure, uTo

ypasnenue f(x) =2 nmeer mo kpaiineii
mepe 2000 pemennii. (11)
A. Xpabpos

BTopou (ropoackon) Typ

5. ecstnynas 3amuch uucaa 5§
cocrout u3 1000 marepox u 1000 mrec-
tepok. Haiigure cymmy 1mudp yucaa a.
(6)

P.Cemusapos

6. a) Bo asope croar 36 cron6os,
IpUYEM TIEPBOHAYAJIBHO JIOObIE /[BA CTOJI-
6a GbLIN coeIHEHbI TpoBoIoM. Kaskaoe
yTpo XyJuran Baca no gopore B mkosy
cpbiBaeT He 6oJiee 35 MPOBOJIOB, & AJIEK-
TpuK IleTpoB Kak/blii Beyep BOCCTAHAB-
JIMBAET BCe TIPOBO/IA, CBSI3BIBABIINE O/IUH
u3 cToJ00B ¢ OCTaTbHBIME. JlOKa)KUTE,
yro Bacg Moker jeiicTBOBaTb Tak, 4TO
OJTHAK/IBI TIOCJIE €T0 XYJHMIaHCTBA OCTa-
Hercst He 6osiee 17 Hesbix poBoaos. (6)

6) B crpane 2000 ropoaos. JIo6bie 18a
rOpO/JIa COeMHEHBI JABYCTOPOHHEN Gec-



nocajounoil aBuaaunueii. Korma-to Bce
aBHAJIMHIK ObLJIN TOCYapCTBEHHbIMU. 1
SHBaAps KaKIOTO TO/Ia MPABUTEIHCTBO
BbIGupaet He 6osee 1999 rocynapcTBen-
HBIX aBUAJHUHUI U MPOJAET UX YACTHBIM
apumakommanuaM. ITocae storo 1 mag
rapJiaMeHT BbIGUPaEeT O/INH U3 TOPO/IOB U
BO3BpAII[AeT TOCY/IAPCTBY BCE YaCTHbBIE
aBHAJIMHIM, BBIXOJISIINE U3 3TOTO rOPO-
na. Jlokaskure, 4TO MPABUTETBCTBO MO-
JKET [IeICTBOBATh TaK, YTOOBI K HEKOTO-
POMY MOMEHTY He MeHee 99% aBuauHui
okasasuch yactupiMu. (7)

A.Ilacmop

7. B ksierkax Tabsmist 100 x 100 pac-
CTaBJIEHDI YUCJIA TAK, YTO B JTIOOOM KBaJI-
pate pazMepoM 2 X 2 cyMMbl 4UCeJI, CTO-
ANMUX B TPOTUBOTIOJIOJKHBIX YTJIaX KBa/l-
para, paBHbl. JJokaxkuTe, 4TO U B JIO6OM
IPSIMOYTOJIbHUKE CYMMBI UUCEJT, CTOSIIINX
B IPOTUBOTIOJIOKHBIX yTJIax, paBubl. (7)

C.bepaos

8. B OpnoGokom rpadcrBe Mexay
HexoTopbiMu (HO He BCeMu) ycaapbamn
TIPOJIOJKEHBI JIOPOTU C OJHOCTOPOHHUM
nBrKeHreM. VI3BeCTHO, UTO €CJiM 1MOCT-
poutb m0GYI0 HOBYIO gopory (Taxke ¢
OJHOCTOPOHHUM JIBUYKEHUEM ) MEXLY
ycaupbamu, He coefuHendbiMu (HU B
OJIHOM HAIPABJIEHUHU ) JOPOTOI /10 3TOTO,
TO MOXKHO OyzeT 100paTbCs OT JIOOOI
ycaap0bl /10 10001 IPYTOil, He Hapyast
npaBui. [lokaskuTe, 4TO 3TO BO3MOKHO
yake ceftuac. (7)

Jl. Pocmoecruil

9. HammcanHoe Ha [OCKe YHCJIO

7 MOKHO 3aMEHHTh Ha OJHO M3 YHCEJI

2n— 4, 3n — 8 mau 8 — n. MosxHO Ju 3a

HECKOJIbKO TaKHUX orepanuii u3 uncia 41

oIy YuTh uncJio, 6osbinee 10000000, Ho
menbinee 10000020? (7-8)

D.Ilempos

10. Kask/plit 1eHb B rpyIile U3 HedeT-
HOTO YHCJA JIO/Ied TPOe BBIXOAAT Ha
JEKYyPCTBO. JIOKaskuTe, 4TO MOJKHO CO-
CTaBUTh TaKOW rpaduK, 4TO Yepe3 HEKo-
TOPOE BpeMst JIIOOBIE 1BA YeTOBEKA TPIK-
Ab1 ofexypar smecre. (7—8)

A.Kocosckas

11. a) Brousb goporu ¢ kax 0l cTopo-
wel nocaum 1o 1000 gepeBbeB. Ha
KasKJ0€e JIepeBO MOBeCHJN TaGJIMIKY, B
KOTOPO# yKa3aHO, CKOJIbKO Jy6OB B MHO-
JKECTBE JIEPEBBEB, COCTOSIIIEM U3 3TOTO
Jiepesa u ero coce/ieii caesa u cripasa (y
KpaifHUX JlepeBbEB — 3 CaMOTO JlepeBa i
€ro eJIMHCTBEHHOTO cocesia) . OKasanoch,
YTO JIBE TOCJE0BATEJIbHOCTH YUCE] Ha
TabIMYKaxX coBmagaoT. [lokaskute, 4TO
B 000HX psi/iax IyObl PACTYT HA OJHUX U
Tex ske Mectax. (9)

6) Kaxaprii mecan mecunk Epmomnait
caaJi BJ1oJib 3a6opa psi u3 2000 nepe-

OMMMIINA /bl

BbEB U HA KaXK/I0€ JIEPEBO BelIaJ TabImd-
Ky C YKa3aHUeM, CKOJBbKO Iy6OB B MHO-
JKecTBe JIePeBbeB, COCTOSIIEM U3 CaMOro
JlepeBa, ero JIeBOro U IIPaBoOro cocefiell.
Takum 06pa3oM moJryvyarach NOCTIeI0Ba-
tesapHOCTD U3 2000 uncen. CkoabKo pas-
JIMYHBIX IIOCJIe/[0BaTeJbHOCTell MOr IIO-
Jy4auth JecHuk Epmosnaii? (9)
A.Xpabpos, /I.Pocmosckuii

12. B oCTpOyroJIbHOM TpeyroJibHUKe
ABC mposezens! Bbicotbl AA; u BB, .

a) Ha Bobicore AA; BbiGpaHa Takas
touka D, uro A\D = B,D. Touka E —
cepeuHa cTopoHbl AB. Jlokaxkute, 4TO
Toukn A, B,, D u E jexaT Ha OJHOM
okpysknoctu. (9)

6) Mycts Toukn K u M — cepegnnbl
OTpe3KoB AB n A B, COOTBETCTBEHHO, a
orpeskn AA;, m KM mnepecekaiorcs B
Touke L. JlokakuTte, 4TO TOUKU A, B, K
u L nexat na oguoi oxpyskuoctu. (10)

C.Bepanos

13. Iycrs f(x) = 2200 — 19 g Cy-
IIECTBYIOT JIM TaKue pas/nyHble HaTy-

pajdbHblEe YHCIA A, dy,..., Ay, UTO

f(ai)f(a].) nemmTes Ha d@;d; TPH BCEX
izj? (9
A.bapanos

14. Ha KoOpAnHATHO IJIOCKOCTHU TIPO-
Bemena 101 mpsimas W OTMeueHBI Bce
TOYKHM MX Hiepecedennii. MozkeTr Ji ObITh
TaK, YTO Ha KaX/OH U3 TPOBEIEHHBIX
IpSMBIX JieKat 50 OTMEYEHHBIX TOYEK C
MOJIOKUTENbHBIMU abcimccamu u 50 — ¢
orpunarebubiMu?  (9-10)

C.Hesamnos

15. Ha ocke HammcaHbl HATYPaJIbHbIE
yucna 1, 2, ..., 2000. IBa urpoka mooye-
PENHO [JIeJAI0T XO/bl 10 CJEAYIONUM
npaBusiam. Pasperaercst crepeTs Jio6bie
JIBa YKcJia @ U b W Halmcarb BMECTO HUX
a”. Uepes HeKkoTOpoe BpeMsi Ha IOCKe
ocraHercst OfiHO uuco. [TepBblil UTPOK
BBIUTPHIBAET, €CJIM OHO OKAHUYNBAETCS HA
2, 3, 7 unu 8, a BTOPOIl — B MPOTUBHOM
ciaydae. Kto BbIrpaer mpu mpaBuJIbHOM
urpe? (9)

B. ®panx

16. BueBnucannast OKpy>KHOCTb TpeY-
roapHuKa ABC KacaeTcst ero CTOPOHBI
BC B Touke K, a TpOIO/IKEHUS] CTOPOHDI
AB —BT1ouke L (puc.2). [Ipyras BHeBIIH-
CaHHAsl OKPYXKHOCTb KACAETCS IPOJIOJI-
>kernit cropod BA u BC B toukax M u N
cootBeTcTBeHHO. Ilpsmble KL u MN
nepecekaiotcsi B Touke X. [lokaxkute,
yro CX — 6uccekrpuca yraa ACN. (9)

6) OnHa 13 BHEBIMCAHHBIX OKPY/KHO-
creit Tpeyrosbnuka ABC kacaercs cTo-
poubl AB u nipoposixenuii cropon CA n
CB B roukax C;, B, u A, coOOTBETCTBEH-
HO. /Ipyrasi BHEBIMCAHHAS OKPYKHOCTb
Kacaetcst cTopoHbl AC U IPOIOJIKEHHH
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Puc. 2

cropon BA u BC B Toukax B,, C, u A,
coorBercTBenHo. Ilpambie A B, u A,B,
nepecexaotes B Touke P, npamoie A,C,
n A,C, — B Touke Q. Jlokaxxute, 4TO
Toukn A, P u Q Jie>kat Ha OfHOHN TIPSIMOIA.
(10)

C.Bepnoe

17. Yucso N paBHO TPOU3BEIEHUIO
200 pa3MYHBIX HATypPaJbHBIX YHCEJ.
Hoxkaxxure, uto N uMeeT He MeHbIIe
19901 pas3nmuyHbBIX HATYPATBHBIX EJTH-
Teseit (BKJIOYAs eMHUIYY U CAMO YUC-
10). (10)

A.Toaosanos

OTGOpPOUHBIN TYp
Ha Bcepoccnickyio onumnuagy

19. Ha xoopanHaTHO# NIJIOCKOCTH pac-
nosioxkerbl 100 touek. [lokaskure, 4TO
cyuiecTByeT He 6oJiee 2025 = 45 psimo-
YTOJIbHUKOB C BEPIIITHAMHE B 9TUX TOUKAX
M CO CTOPOHAMU, NAPAJIIIETbHBIMU OCSIM.
9

C.Hesamnoe

21. Cerb aBMaJIMHUI CUMTAETCS Ha-
JIEKHOM, e/l TI0CjIe 3aKPhITUST JTI0O0T0
asporiopTa u3 JI60ro OTKPHITOTO adpPo-
MopTa MOKHO JI0JIETETH JI0 JIIOGOTO JPY-
roro (BO3MOKHO, C Iepecajakamu). B
crpare 2000 asponopToB U M3HAYAIBHO
HeT aBMAJMHUK. [[Be aBHakoMIaHuu 110
ouepe/i BBOJSAT HOBble GECIIOCa/[OYHbIE
aBUATMHUKN. ABHaKOMIIAHUS, ITOCJIE X0/1a
KOTOPOIl TOJIydaeTcss HaJ/leXKHash CeTb
aBuajuHuil, npourpbiBaer. Kakas us
ABMAKOMITAHWI BBIUTPAET TPU TPABUJIb-
Hoit urpe? (9)

A.Kapnoe

22. Ha xJreTdatoii MJIOCKOCTH JIEKUT
111 He mepexpbIBAIONUXCS APYT C IPY-
rOM TPEXKJIETOUHBIX YToaKOB. [Ipu aTOM
BBIIIOJIHAETCS TaKOe CBOMCTBO: LIS JIIO-
60r0 13 YTOJKOB COJEPIKAIIHNI €ro KBa/I-
paT 2 x 2 UEJUKOM IOKPBIT YTOJKAMU.
[lokaxxure, 4TO MOXKHO YOPATh OJINH UJIH
HECKOJIbKO yTOJIKOB (HO He Bce) Tak,
4TOGBI 3TO CBOICTBO coxpanuaochk. (10)

A.7Kenesnax, FO.benoe
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23. B kaxk10ii KJIeTKe IaxMaTHO J1oc-
KU HaIMCaHO MOJIOKUTETbHOE YACJIO TaK,
YTO B KQK/I0i TOPU3OHTAN CyMMa Y CeJT
paBHa 1. I3BecrHo, 4to 1pu 060l
paccTaHOBKE BOCbME He OBIONMX J[PYT
Jipyra Jiajieil Ha JIOCKe IpOU3Be/leHIe
4yuces mo/{ HUMu He GOJIblle TPOU3BeE/Ie-
HUM 4YKceJ Ha TJaaBHOU guaroHanau. [lo-
Ka)kUTe, 4TO CyMMa 4YHUCeJ Ha TJIaBHOM
nuaroHaau He menbine 1. (10)

dD.baxapes

KBAHT: - 2000/Ne?2

24. Tpsimasi [ — kacatesibHast K OKPYK-
HOCTH, OIIMCAHHOH BOKPYT OCTPOYTOJIb-
Horo TpeyrosbHuka ABC, npoBeseHHast
B Touke B. Touka K — mpoekiusi opTo-
[IEHTPa TPEYrOoJbHUKA HA NPSIMYIO [, a
Touyka L — cepeauna croponbt AC. Jloka-
JKUTE, YTO TpeyroJabHuk BKL — paBHO-
6expennbiii. (11)

@.Bbaxapes

25. BuyTpu eMHNYHOrO KBaJpara C
€/IMHUYHbIMU CKOPOCTSIMU JICTAIOT JIBA

napuka. Mexay co60il OHU He B3auMO-
JIENCTBYIOT, a OT CTEHOK OTCKAKUBAIOT TI0
3aKOHY «yTOJI TTa/IeHNsI PaBeH yTJIy OTpa-
JKeHust» . Jlokaxkurte, 4TO ¢ BEpXHEH CTO-
POHBI HA HUIKHIOIO MOXKET C e IMHUYIHOI
CKOPOCTBIO CITyCTUTBCSI TIAYYOK Ha TIay-
THHKe TaK, YTO IIpU CIIyCKe HU ero, Hu
MayTUHKY mapukn He 3ageHyt. (11)
K.ITumenos

Hy6auxayuio nodzomosur A.Cnueax

Mockosckas cryneHyeckos
ONMMMMMOAQA MO PU3MKE

21 mas 2000 roga B MOCKOBCKOM TOCY-
JIAPCTBEHHOM TEXHUYECKOM YHUBEPCUTE-
te (MITY) um. H.D.Baymana npomuren
MOCKOBCKHUII perHOHaJIbHBIH TYp Beepoc-
CUUCKON OoMMIINa/bI TI0 (PU3UKe cpean
CTY/ZICHTOB TeXHUYeCKHX By30B. K yuac-
THIO B OJIUMITHA/Ee GbLIN TPUTIANIECHDI
BCe BeJIylliie TEXHUYECKNe By3bl Mock-
Bol. Kaxkmasg komanga cocrosiia W3 S5
ctynenToB (710 3 Kypca BKJIIOUUTETBHO).
YyacTHUKAM OJTMMITNA/IbI ObLIN MTPe/JIO-
skenbl 10 33124 (B 3aBUCHMOCTH OT CJIO3K-
HOCTHU 33jJla4y¥ orleHnBasmch ot 6 mo 10
6aJlJIOB) W Paspenragoch MOIb30BaThCA
J060I JIUTEpaTypoii.

ITo pesysbTaTtaM oMMMIUAIbI B KOMAH-
THOM 3aveTe IIePBOE MECTO 3aHSIA KO-
manza MITY (80 6annos), BTopoe Mec-
TO — KOMaHZia MOCKOBCKOTO MHCTUTYTA
3JIeKTpOHHOMI TexHuKK (56 6aLIoB), Tpe-
Thbe — KOMaH/[a MOCKOBCKOTO HHCTHUTYTA
craau u cnyasos (54 Ganna).

B smuHOM 3aueTre mepBoe MeCTO 3aBO-
esan I1.Yupkos (MITY, 28 Gasios),
Bropoe mecto — [I.[Jdemua (MITY, 25
6asIoB), TpeTbe MecTo — A.Mapmynés
(MUCuC, 19 6anmos).

Huke mpuBOASTCST YCJIOBUS OJIMMITH-
AJTHBIX 33/1a4.

1. Kapanpam povnoit L ynepskuBaert-
¢Sl BEPTUKAJIbHO, Kacasch HIDKHEN TOY-
KOH TJIAJIKOIl MOBEPXHOCTU, HAKJOHEH-
HOI ozt yriioM O k ropusonty. IIpeno-
CTaBJIEHHBII caMoMy cefe KapaHJAall
nmajiaeT Ha IOBEPXHOCTb 3a Bpems T.
OmnpenesuTe CKOPOCTD IIEHTPA Macc Ka-
paHJalIa B MOMEHT COIPUKOCHOBEHHUSI C
nosepxuocThio. (5 6.)

2. Innuaapuyeckoe Teso paguycom R
JIEKUT y TJIQJKOW CTEHKH, Kacasch ee,
Ha IJIaIKoi noBepxHocT. IleHTp Tsxe-
CTH TeJIa CMEIleH OT OCH Ha PACCTOSIHUE
R/2. B HavaJbHBII MOMEHT BpEMEHU
TEJIO JIEXKUT TAKUM 00Pa30M, UTO BEKTOD,

MPOBEJIEHHBIN OT OCH TMJINH/IPA K I[EHT-
Py TSKECTH, HAINpPaBJEH BEPTUKAJIBHO
BBepx. Ha Kakoil yros noBepHeTcst 3TOT
BEKTOP, TPEK/IE YeM TEJO OTOPBETCS OT
crenku? (6 6.)

3. Kocmuueckuii 30H1, ABMXKYIIMIACS
Bokpyr CousHIa o opéute 3eMJu, T.e.
10 OKPY>KHOCTH PafinycoM R, N0JKEH
pu63uThest K COTHILY HA PACCTOSTHUE
R, /10 nnst IpoBeNeHUsT aCTPOHOMHYEC-
KUX uaMepenuii. Kakyio MuUHUMaIbHYIO
XapaKTEPUCTUIECKYIO CKOPOCTD /I0JIKEH
UMeTb 30H/I JIJIsl JAaHHOTO MaHeBpa? Xa-
PAKTEePUCTHYECKON HA3bIBAETCS MAKCH-
MaJibHasi CKOPOCTb, KOTOPYIO CIIOCOGEH
JIOCTHYH KOCMUYECKUIT KOpaOJib PH JIBU-
SKeHUH B cBOGOTHOM TipocTpancTie. CKo-
POCTb ABIKEHUSI 30H/a 110 opbute 3eM-
mm paBHa v,,. (8 6.)

4. ]IBa OAMHAKOBBIX CILIONIHBIX IU-
JIMH/ZIpa Maccoil M KaTsTCst 110 TOPU30H-
TAJbHON TIOBEPXHOCTH TaKUM 06Pa3oM,
YTO OJIMH IUJMH/P TOJKAET repes; co0oit
npyroii. K ocu ToJsikarorero nuJamHpa
MPHUJIOKEHA TOPU30HTaJbHast cujaa F.
KoadduitneHt TpeHus Meky MoBepx-
HOCTBIO 1 MUJINHAPAMU U MEKAY HMUJINH-
JlpaMu OInHAKOB U paBeH W . Omnpeenu-
te cuay F, npu KOTOpPOW HAYHETCS MPo-
CKaJIb3bIBAHNE MEXK/Y TIOBEPXHOCTHIO U
XOTs Gbl OJHUM M3 HUAUHAPOB. (8 6.)

5. TsKeblil TOpIIEHb TLIOMA/AbIO S,
OIyCKasiCh, BBITECHSIET BO3JyX W3 IU-
JIMH/PUYECKOTO cocya o6beMoM V' de-
pes3 MaJieHbKOe OTBEPCTHE B JIHE B COCY/L
Takoro ke o6bema. HauvasbHble mapa-
MeTPbI BO3/yXa B 000UX COCY/IaX O/InHA-
KOBbI 1 paBHbI UX HOPMaJIbHbIM 3Ha4e€-
HusM. [Ipu kakoit MPHUMAaJIbHOW Macce
MOPIIHS TPOU30M/IET TIOJTHOE BbITECHE-
HKe Bo3ayXa us nepsoro cocya? (7 6.)

6. Ormpenenure HANPSIKEHHOCTD AJIEK-
TPUUYECKOTO TI0JIS1 B I[EHTPE MAaJEeHbKOTO
OTBEPCTUSI, CIEJAHHOTO B TOBEPXHOCTH

chepbl, paBHOMEDHO 3apsI’KEHHOI C
MTOBEPXHOCTHOH IJIOTHOCTBIO 3apsiia O.
(56.)

7. 3apskeHHast yacTuiia ¢ 3apsgaomMm Q
1 Maccoil m JBUXKETCS TI0 TPSMOI, TIpo-
XOMAMIEH yepe3 1EeHTP 3a3eMJIEHHON Me-
TaJmmyeckoil cepol pagmycom R. Orm-
peliesiuTe CKOPOCTb YACTHIIbI HA PACCTO-
SHUU 2R oT TleHTpa cdepbl, ecau Ha
GECKOHEYHOCTH 9Ta CKOPOCTh ObLIa 0.
86.)

8. /IBe omuHaKOBbIE KATYIIKH C WH-
JNYKTUBHOCTBIO L paCroJioxeHbl GJIM3KO
Apyr or jpyra. Eciu BbIBoJbI BTOPOIl
KaTyIIKK 3aMKHYTb HAaKOPOTKO, TO W3-
MepeHHAs! MHYKTUBHOCTD NEPBOIl yMEHb-
mmrest BaBoe. Onpenenure kKoadduim-
€HT B3aUMOUHAYKIMU L., MEKIy Ka-
tymkamu. (8 6.)

9. Hexwnii mukJmvecKuii mpoliecc, mpo-
BOJVIMBIN C OZIHOATOMHBIM Ta30M, B KO-
opanHartax T'—.S cocTtout U3 Tpex ydac-
Tk0B: T = const, S = const, T =
=T, eXp((S -5, )/Cv)- MunnMabHBIE
BHAYCHUA DHTPONUM S, U TEMIIEPATyPbI
u T;, 3apanpl. Touka S, T, COOTBETCTBY-
eT TIepecevyeHrio rpaduka dKCIOHEHIIN-
aJIbHOTO TIpollecca ¢ uaorepmoii. Omnpe-
nesure KII/I mporecca, ecam u3BecTHO,
41O 06BEM 3a IUKJ U3MEHSIETCST B 5 Pas.
(76.)

10. Ilnockast cBeToBast BOJIHA C [IJIN-
HOW BOJIHBI A TMAJIaeT Ha JMH3Y C /lna-
MeTpoM D u pokycHbIM paccrosiHueM F.
CKoJIbKO TU(PAKINOHHBIX MAKCUMYMOB
HAXO/JUTCS] HA OCH CHCTEMBI B MHTEPBaJIe
ot x = F/2 no x = 2F, tiae x — paccrosi-
uue ot guasbr? (5 6.)

Hy6auxauuro nodzomosuiu
M. Axoeaes, B.Ionybes



