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SAHJAYHUK «KBAHTA»

3agayu

10T pasfen Beaercs y Hac U3 HOMepa B HOMEP ¢ MOMEHTa OCHOBaHUS XXypHana. [lybnukyemsie B Hem
3aga4yn HeCTaHAapTHbl, HO /IS UX PeLUeHUs He TPebyeTcs 3HaHWUM, BbIXOZALNX 33 PaMKU LUKO/TbHOM
nporpammel. Hanbonee tpyaHble 3a4a4yv OTMeYatoTcs 3Be3404Kou. [locrne gopmynnpoBku 3anayu mel
006bI4HO YKa3bIBaeM, KTO HaM ee Mpeanoxwi. Pasymeercs, He Bce 3Tu 3a[a4v MyoOuKyoTcs BriepBble.

PeluieHns 3a4a4 U3 3T0ro HoMepa cieayer oTnpasaTs He rnosgHee 1uwoHs 2008 roga no agpecy: 119296
MockBa, JleHuHckmi npocnekT, 64-A, «KBaHT». Pewieuns 3aaay v3 pasHbIX HOMEPOB XXYPHaaa W o
Pa3HbIM rpeameTam (MaremaTvuke u QU3nKe) rnpucbiianTe B pasHbiX KoHBepTax. Ha koHBepTe B rpaghe
«Komy» Hanuwmre: «3agayHnk «KeaHta» Ne2-2008» n Homepa 3a[a4Y, pelleHuss KOTopbiX Bbi rocbiiaere,
Harpumep «M2081» nnn «@P2088». B rpaghe «OT KOro» gpamumsiviio v UMs rpocum nucate pa3bopqmso. B
MUCbMO BJIOXXUTE KOHBEPT C HalCaHHbIM Ha HeM BaLuvm agpecom v Heobxoanmbivi HA6op Mapok (B 3ToM
KOHBepTe Bbl ronyynre pe3ysibTatsl MPOBEPKU PeLLeHU). PeleHuns 3a4a4 110 MatemMaTuke v ¢omsnke MoXKHO
TPUCHINIATL TakXKe 10 3/IEKTPOHHBIM aapecam math@kvant.info u phys@kvant.info coorBeTcTBEeHHO.

YcroBus kaXxaovi opurnHaneHov 3a4a4u, rpeanaraeMon 4ns nyoenukaunm, npucsIiante B oT4e/1bHOM
KOHBEpTE B ABYX 3K3eMIISpax BMecTe ¢ BaLumm peluerHuem 31ovi 3a4a4u (Ha KOHBepTe romeTbTe: «3afavyHuK
«KBaHTa», HoBasi 3a4a4a o ¢usuke» nam «3agayHnk «KaHta», HoBasi 3aga4a o MareMaTuKe»).

B Hayvarne Kaxgoro nuceMa rpocumM yKasblBaTb HOMEP LUKOJIbI M KJ1acc, B KOTOPOM Bbl yynTecs.

3apayn M2081-M2083 npeanaranvce Ha XXIX TypHupe roposgos, 3agaya M2085 npeanaranacb Ha
XLVIIl MexayHapoaHov mMaTeMaTn4eckos onumnnage.

DN3NKE

3apaun M2081-M2085, $®2088-12092

M2081. Ha jiocke 3arucanbl TPH MOJOKUTETHHBIX YUCTA!
x, y u 1. Paspeaerca JonUCbIBaTh Ha JOCKY CYMMY UK
Pa3HOCTDb KAaKUX-HUOYDb IBYX yoKe 3aIICAHHDBIX YHCEJI HIN
3anmcarb 4ncyo, o6paTHOE K KaKoMy-HHOY/Ab M3 yKe
3alMCaHHbIX Yncesl. Beera au MOSKHO OTY4YUTD Ha JJOCKE
qneno: a) &2 ; 6) xy?

I'.I'anvnepun

M2082. /[naroHanu BIICAHHOTO YeTbIpexyroJabHuka ABCD
nepecexkatorcs B Touke P. Ilycrs K, L, M, N — cepe/iuHbl
cropon AB, BC, CD, DA coorBetcTBenHO. [lokaskuTte, 4To
paJnychl ONMMCAHHBIX OKPYsKHOCTEH TpeyronbHukoB PKL,
PLM, PMN, PNK paBHbl.

A.3acrasckuil

M2083. /lana kjaeruyatas mojoca 1x N . /|Boe urpaior B
caeaymongyo urpy. Ha ouepennom Xojy mHepBbIil UTPOK
CTaBUT B OJIHY U3 CBOOO/IHBIX KJIETOK KPECTHUK, & BTOPOIi —
Homk. He pasperaercst CTaBUTb B COCe/IHUE KJIETKU J[BA
KpecTuKa mJjn JBa HojmKa. [IpowrpbiBaeT TOT, KTO HeE
MOJKET cJ/ieqiaTh X0/1. KTO N3 UTPOKOB UMEET BHIUTPBIIITHYTO
CTpaTeruio?

b. ©penxun

M2084". Haiiqure Bce rapbl 1eJIbIX YUCes (x, y) , VIOB-
JIETBOPSIONINX PAaBEHCTBY

X7 -1 5

— =y 1.

x -1

A. E¢pumos

M2085". Cpe yUacTHHKOB MaTeMaTHYECKOTO COPEBHO-
BaHUS HEKOTOPBIE PYIKAT MEXIY c0o00i; ecan A IPyKAT

¢ B, to u B npyxur ¢ A. HasoBeM rpyIIly y4acTHUKOB
KAUKOU, ecJau Kask/ble [Boe u3 Hux jpyxar. Hazoem

KOJINYECTBO Ye/IOBEK B KJIHKe ee pasmepom. VI3sectno, 4to
HanGOJIBIINN pa3Mep KJUKU, COCTOSINEll M3 yYaCTHUKOB
COPEBHOBAHWUS, SIBJISCTCS YETHBIM YUCJIOM. [loKakuTe, 4To
BCEX YYACTHUKOB MOXKHO PacCaJWTb B /[B€ KOMHATBI TaK,
4T0OBI HAMOGOJIBIINIT pa3Mep KJIUKU B OJHOI KOMHATE OBLI
paBeH HaM6OJIbIIEMY pasMepy KJIUKU B IPYTOil KOMHATE.

B.Acmaxos

®2088. Asromobusp «yKurysmi» camoii nepBoit Mojesu
eJIeT TI0 OTPOMHOI TOPU3OHTAJIbHON acdaabTOBOI MJI0MTa-
au, ommcbiBag Kpyr paamycom 200 M. Ero ckxopoctb
cocrapager npu atom 20 m/c. Ilpn kakom 3HaUeHUH
koadpduimenta TpeHus MexAay acdaabToM W ITUHAMU
aBTOMOOWJISI Takoe JIBW)KeHWe BO3MOKHO? IIpepcraBum
cebe, uTo KOI(pDUIIMEHT TpeHusi POBHO BBOE GOJIbIIE
3TOTO MUHUMAJIBHOTO 3HAYEHMs. 32 KaKOe BPeMs aBTOMO-
OWJIb CMOJKET YBEJMUUTH CBOIO CKOPOCTH /10 20,5 M /¢, He
MpeKparas IBUKeHus 1o Kpyry? LleHTp Ts:xecTnn aBTOMO-
OWJIST HAXOJUTCS Ha €ero OCH CHUMMETPHUU Ha PaBHBIX
PaCCTOSHUSX OT TlepeHel W 3aIHel Oocell.

A.Ilosmopoe

®2089. Ha ria/IkoM TOPU3OHTAJILHOM CTOJIE HAXOJUTCS
6pycok Ky6udeckoit hopmbl Maccoii 2 kr. Ha ero Bepxeii
MIOBEPXHOCTH JIEXKUT BTOPOil 6pycok, ero macca 1 Kr.
KoaddummenT TpeHnst Mexxay MOBEPXHOCTSIMU OGPYCKOB
cocrasiistet 0,7. Bosbinoit 6pycok TSHYT BJIEBO FOPU30H-
TasbHON cuyoit 6 H, mMaspiii — BIpaBo TOPU30HTAJIbHOMN
cunoii 3 H (911 1BE CHJIBI HATIPABJIEHBI B IIPOTHBOIIOIOK-
Hble croponbl!). Haiijiure yckopenust GpycKos.

3. Pagaunos

®2090. Topu30HTAMBHbII UJIUHPUIECKHI COCY/L C TeTl-
JIOTIPOBOJISTIIMY CTEHKAMH, 3aTI0;THEHHBIT apTOHOM IIJIOT-
HOCTBIO p=1,7 KF/ M> , 3aKPBIT TIOBUKHbIM TIOPIIHEM H



HaxouTcs B KomHaTe (cM.
pucyHok). Iliomaab mop-
mms S = 400 em?, pacero-
dHUEe OT Kpas IUJIUH/PA
qo mopinast £ = 50 cm. B
cocy/le KO JIHy HAa HUTH
h MIPUKPEILIEH Iap 06beMOM

V., =1000 cv®, cpenan-
HbBIIl M3 TOHKOIO HEPACTSIZKUMOTO U TEIJIOTIPOBOJISIIETO
MarepuaJsia u 3all0JHEHHbBIN TemeM. Macca 1mapa ¢ resimeM
m = 1,2 r. Ilocsie TOro Kak TPOTOTHUJIN TIeUb U BO3/IYX B
KOMHATe MPOrpeJics, TOPIIeHb ePeMeCTU/ICS Ha PacCTos-
Hue Ah =3 cm . Haligure m3aMmeHenmne cuJibl HaTS)KEHUS
HUTH, y/Jep:KuBaioleil map.

)
00 ©000° o o

E.IIpocmomosiomosa

®2091. Tpu ognHAKOBBIE GaTapeiiku HampsokerneM 1,5 B
KakJasi BHauYaJie He COCUHEHBI JPYT C APYroM. 3areMm
MEXK/IY KaXK/bIM BBIBOJOM OaTapeiiku M KaKIbIM U3 MATH
OCTaBITIXCS BBIBOJIOB TO/IKIIOYAIOT PE3UCTOP COMPOTHB-
sernneM 1000 Om. CxosIbKO BCETO MOJTYYUTCST PE3UCTOPOB?
Kaxkoit Tok mpu sTOoM OyZeT Teub uepe3 KKAYIO U3
Garapeek?

A.IlIpocmoe

®2092. [lIkoIbHUK HCCAENYET PE30HAHC B IMOCJEN0BA-
TEJTHHOM K0JIe6aTeTbHOM KOHTYPE, UCTIOJb3Ysl TeHepaTop
3BYKOBOW YacTOTBI U BBICOKOOMHBIIN BOJILTMETP TE€pPeMeH-
Horo Hanpspkenus. Kongercarop nmeet eMkocTb 0,5 MKD,
nnAykTuBHOCTb Katymku pasua 0,1 T'n. Conporusienue
MPOBOJIa, KOTOPBIM HAMOTaHa KaTYIIKa, COCTaBJSET
50 Om. BoJsibTMeTp MOAKIIIOYAIOT TTapaIIeTbHO KOH/IEHCA-
TOPY M U3MEHSIOT YacToTy reHeparopa. Ha kakoii yacrore
MOKa3aHusl BOJIbTMeTpa OyAyT MakcuMmasibubiMu? Ha ka-
KOH 4YacToTe BOJBTMETDP MOKa’KET MaKCHUMYyM, €CJIU TO/-
KJIIOYUTD €r0 K BBIBOJAM KATYLIKN?

A. Bunvbepman

PeweHuns 3apay M2056-M2065,
®2073-d2077

M2056. B namyparviom uucie A nepecmasuiu yugpo,

noayuue wucao B. Hasecmno, umo A—-B = [1...1 .
(el
N edunuy

Haiioume naumenvuee 603moxnoe 3uaverue N.

Ortser: 9.

Kak wussectHo, mo60e 4UCIO UMEET TOT K€ OCTATOK OT
JesneHust Ha 9, 4To u ero cymma nudp. Ilostomy uncra,
moJiy4aeMblie JAPYT U3 JIpyra IepecTanoBKOi udp, UMEIOT
OJIMHAKOBBIN OCTATOK OT jiejienus Ha 9, T.e. X Pa3HOCTb
nemureg Ha 9. Ioatomy n cymma 1mmudp pasHoCTH, paBHAS
N, nomxua nenutbest Ha 9, orkyma N 29 .

3nauenne N = 9 nosnyuaercsi, HapuMep, Tak:

9012345678 — 8901234567 = 111111111.
H.Azaxanos

M2057. 25 manvuuxos u Heckoavko desouex coOpaItcy Ha
seuepunKe u 0OHAPY KU 3A0ABHYI0 3AKOHOMEPHOCTND.
Ecau evibpamv n06yio epynny ne menvwe uem u3 10
MALUUKOB, d NOMOM 000A6UMb K HUM 6CeX 0esouex,
3HAKOMBIX XOMSL Obl ¢ OOHUM U3 IMUX MATLUUKOS, TO 6
NOAYUUBWETICA 2PYNNE YUCTO MATLUUKOE OKAKEmC s Ha |
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MeHvbwe, 4yem 4ucjio desouex. Zloxamume, umo Hexkomopdas
desoura 3naxoma e menee uem ¢ 16 maivuuxamu.

[To ycoButo nmeetcst poBHO 26 /1eBOUEK, 3HAKOMBIX XOTS
Obl ¢ OJIHUM MaJIbYUKOM 13 25. BpibepeMm 1pou3sBoJibHO
Masibunka M. [lyis ocraBmiuxcst 24 MaJIbuuKOB POBHO 25
JIEBOUEK 3HAKOMBI XOTsI OBbI C OJ{HUM 13 HIX. Torma eBouKa
D, He Bxojdiiad B 9TU 25, 3HAKOMa TOJIbKO C OJHUM
MaabuuKoM M. O603HAUNM MAJbUUKOB My,..., M, ; 060-
3HAUUM JIEBOUKY, 3HAKOMYIO TOJIbKO ¢ M;, depes D;.
PacemoTpuM ocTaBiyiocss AeBoYKy (OTAMYHYIO OT
D,...,D,5 ). Ecim ona 3nakoMa MeHee 4eM ¢ 16 Maibun-
KaMH, TO JIJIs TPYyTIbl 13 k > 10 Majb4nKOB, He 3HAKOMBIX
¢ Hell, HAalJIeTCsT POBHO R JIEBOYEK, 3HAKOMBIX XOTS ObI C
OJIHUM U3 HUX, — IPOTHBOPEYHE.

C.Boauénxos

M2058. B svinykiom uemoipexyzoivuuke namo u3 60CH-
MU OMPe3K08, COCOUHSIOUUX BEPUUNLL C CePpeouHaMmu
nPOMUBONOSIOKHBIX CMOPOH, pasHbl. [lokaxkume, umo ce
80CEMb OMPE3KO8 PAGHDL.

[Tycte ABCD — panHbBIi YeTbIpexyrosbHUK, a E, I, F,
K — cepenunni ctopon AB, BC, CD, DA cOOTBETCTBEHHO.
Pasuble orTpesku u3 ycjosus (MX He MEHbIIE ISATH)
Ha30BeM ommeueHnviMu. Takske Oy/neM Ha3bIBATb OMMe-
yennvimu Te U3 Tpeyroapinkos ABC, BCD, CDA, DAB,
B KOTOPBIX JIBE MEJIMaHbl OTMEUEHHbIE. SICHO, 4TO OTMeueH-
HbII TPeyroJbHUK HaiifieTcs; myctb ato 6yner ABC. U3
paBeHcTBa MeamaH ciaeayer, yTo ABC paBHOGeIPEHHBDII:
AB = BC = a. PaccMoTpuM Tpu ciydvas.

1. Ilycrb orTmeueHHBbIM gBJsercs TpeyroabHuk CDA.
Torma ABC u CDA — paBHOOe/IpEHHbBIE TPEYTOJBHUKH C
OOIIMM OCHOBAHMEM W PABHBIMH MeMaHAMH K GOKOBBIM
CTOpOHaM. 3HAYWT, 3TU TPEYTOJbHUKU PAaBHDBI, OTKY/a
CD = DA = a. OTciofa JIeTKO BBIBECTH, UYTO BCe 8 OTPE3KOB
13 YCJIOBUS 33/[a4l PABHDI.

2. Ilyctb 0TMeYeHHBIM siBAIsieTcst TpeyroibHuk BCD (cy-
yaif, korga ormeuen ABD, ananornyen). Torna AB=BC =
= CD = a. be3 orpanuyenusi 06IIHOCTH MOKHO CUUTATD,
uT0 oT™MeueH oTpe3ok AF wmu BK (ciyyan, Korja orMeuen
DE wm CK, ananormunsr). Ecau ormeuen AF, T0 y
tpeyroabHukoB ABC u CDA o6mast cropona AC, paBible
cropoubl BC n CD m paBHbIE MeINaHbI, TTPOBEACHHDBIE K
9TUM cTopoHaM. OTCIoa TPEYTOJBHUKHN PABHDI, U TTOJTyYa-
eM AB = BC = CD = DA = a. Ecim otmeuen BK, 10 y
TpeyroabHuKoB ABD u CBD o6mias cropora BD, paBHble
croponbl AB n BC 1 paBHble Me/llnaHbl, POBe/IEHHbIE K
TPeTbUM cTOpoHaM. [loydnM, 4TO TPEyroJbHIUKN PABHDI,
n cioBa AB = =BC = CD = DA = a.

3. Ilyctb Hu ogie U3 TpeyroabHukoB BCD, CDA, ADB ne
SABJIAETCSA OTMEYEHHBIM. Tor/ia B Kask/I0M 13 HUX OTMEYEHO
POBHO 10 OJHOW MeauaHe. B atom ciaydae AD # AB,
CD # BC, AD # CD . Pazo6beM Temepb OTPE3KU Ha
napot (AF, CK), (BF, BK), (DE, DI). Hu B oxHoii nape
HET IByX OTMEYEHHbBIX OTPE3KOB. B camom nienie, AF # CK,
nnaue AD = CD. Ecoiw BF = BK nwi DE = DI, 10
tpeyrojbuuku ABD u CBD pasubl, u cioBa AD = CD —
MpOTUBOpeYNe. 3HAUNT, B KaXX/0i Mape OTMedeH POBHO
oauH otpesok. ITycre B mape (DE, DI) otmeuen DI, Torpa
B mape (BF, BK) ormeuen BK. Eciu B nape (AF, CK)
ormeven CK, to BKC u AID — paBHble TPeyroJbHUKHI
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(paBHOGEIPEHHDBIE ¢ PABHBIMU OOKOBBIMH CTOPOHAME I
o61reil MeaHol K OCHOBAHUSIM), otkyza AD = a, uto
HeBO3MOkHO. 3nauut, B mape (AF, CK) ormeuen AF.
Wrak, otmeuenni: Al, CE, AF, BK, DI. Ilycts AC =s,BD=
=t,AD =x, CD = y. Torna, npupaBHsB JJUHDLI MeJIHUAH
BK u DI B tpeyronbuukax ABD w BDC, a TaksKe JIINHbBI
veanad CE u AF B tpeyrombaukax ABC u CAD, noay-
unm: 2q% +2t* — 1% = 2y2 +2° —a*, 24 +25° -d* =
=22 +25° — y2 , OTKyza x” +2y2 =3d® u 2x° —y2 =
=a? , 1 X =y = a — IPOTUBOPEYUE.
Sameuanus
W3 pemtennd Jerko cjenyer, 4To YTBEP:KICHUE 3aaun
BEPHO B CJiyyae MPOM3BOJIHHON 3aMKHYTOH YeTbIPeX3BeH-
Hoit JoManoii (ie 06s3aTe/IbHO ABJAIONIEHCS TpaHuIel
BBIIYKJIOTO YeThIPEXYTOJIbHIKA).
Jlerko BUJETb, YTO UMEIOTCS POBHO /IBE€ CYIIECTBEHHO
pa3JIMYHbIe JIOMaHbIe, YIOBJIETBOPSIONINE YCJIOBUIO 3a/a-
yn, — kBajgpat ABCD w nomanas ABCD, B koropoit
coBmajaior Toukn A u C, a Takxe B u D.
Yactablit cayuait 3agaun M2058, Korja B BBITYKJIOM
YEeTBIPEXYTOJIbHUKE, TI0 YCJIOBHUIO, CEMb OTPE3KOB PABHDI,
npeanarasncs Ha [V srane XXXIII Beepoceniickoit osmm-
Ma/bl MIKOJbHUKOB 110 MaTeMaTHKe.

H.Azaxanos, B.Cendepos

M2059. Heckoneunas sospacmarowas apughmemuyeckas
npoepeccusl, COCMOAWAS U3 HAMYPATLLHBIX YUCE, cO0ep-
JKUM MOUNbLI KYO Hamypaivnozo uucad. [okaxume, 4mo
OHa cooepum u MoUHLL KYO, He SEATIOULUTICT MOUHBIM
Keaopamo.

Jlemma. Ecmt /1S HEKOTOPOTO HATYPATBHOTO 72 YHCI0 1
ABJISICTCA TOUHBIM KBa/IPATOM, TO YHUCJIO 72 TAKXKe ABJIACTCS
TOYHBIM KBa/lpaTOM.

HoxkasareabcTBo. IlycTh mpocroe 4mciao p BXOJAUT B
Pa3JIoKEHKE YUCJIa 72 HA TPOCThIC MHOXKUTE/IN B CTCIICHH £,
TOr/Ia p BXOAUT B Pa3JIO’KeHUe Yicia n’ B crenernn 3t. Tlo
yCJIOBUIO 3t UETHO, TO3TOMY ¢ UeTHO. B chIy mpon3Bob-
HOCTU p IIOJIyyaeM, 4TO 7 — TOYHbId KBazapar. Jlemma
JlOKa3aHa.

ITIyctp B porpeccun ¢ pasuoctbio d > 0 copepskutcs Ky6
HATYPAXbHOTO uncxa m. Ecim m® He sBJSETCS TOUHBIM
KBAJPATOM, TO HMCKOMOE 4mcI0 Haiigeno. Wmauwe m® —
TOYHDBIH KBaJpaT U, COIJIACHO JIeMMe, 7 — TOYHbIH KBaJ-
par, m = k* . Bmecte ¢ m” mporpeccus coiepsKNT TOUHbLI

3
2 3
Ky0 A=(m+md ) , mockosibky A =m” +1d , rne [ —
HarypaJsbHoe. [lokakeMm, uTo A He SBJSETCS TOYHBIM
kBagpartoM. IlycTb aTO He Tak, TOTZA MO JeEMMe

m+md?* =k (1 +d?) — rounsiii kBagpar. Otciona 1+ d°

— TOYHBIN KBajpar, 1+d? = «? JUIA HATypPaJbHOIO X.

Homywaem 1= (x —d)(x +d), 4TO HEBO3ZMOKHO.
H.Bozdanos, B.Cendepos

M2060. Bnucannasa oxpyxnocmo mpeyzoivhuxa ABC
kacaemcs cmopon BC, AC, AB ¢ moukax A;, By, C
coomeemcmeenno. Ompesox AA; emopuuno nepecexaem
BNUCAHNYI0 OKPYKHOCM® 6 mouke Q. [Ipamas ( napar-
aeavna BC u npoxodum uepes A. Ilpsmvie AC, u AB,
nepecexaiom ( 6 moukax P u R coomeemcmeenno.
Hoxaxume, umo LPQR = £ZBQC,.

2008/ Ne?2

Tak xax BC — kacaTesbHad K BIIMCAHHOW OKPY)KHOCTH

1 v
(cm. pucynok), 10 Z£BAQ = §A1C1Q =ZABO; ¢
JApYTOil CTOPOHBI,
KaK BHyTpeHHUe Ha-
kpecr aexarue. [To-
atoMy  ZLQAR =
=ZAB,Q, u ue-
THIPEXYTOJbHUK
ARB,Q — Bnucan-
HbII. AHaAJOTUYHO,
BINCAHHBIM sBIsieT- D A,
¢ u yerblpexyroabuuk PAQC, , noatomy

/POR = /POA+ ZROA =

[TockompKy 06a craraeMbIX — YTJIbI MEK/Y KacaTeTbHBIMI
1 XOpJaMu, MMeeM
()

v v
ZPQR = %(A1C1+ A1B1j = B1A1C1 = 4B1QC1 ,

1
2
4TO U TPeGOBATIOCH.

A. Ilonsnckuil

M2061. B matauye 10 x10 paccmasaenvt vucaa om 1 0o
100: 6 nepsoii cmpouxe — om 1 do 10 caesa nanpaso, 60
emopoit — om 11 do 20 caesa nanpaso u m.o. Andpeil
cobupaemcs paspesamv mabauuy Ha NPIAMOY20TbHUKU
1% 2, nocuumamo npoussedenue uucel 8 Ka;xK0oM nPsimMo-
Y2OMbHUKE U CAOKUMNG NOTY-
uennvle 50 uucenr. Oun cmpe-
MUMCST NOTYUUMD KAK MOKHO
menvuyio cymmy. Kax emy cae-
dyem paspezamov xkeadpam?

OtBer: Ha 50 BepPTUKAJIBHBIX
nPAMOYTroJMbHUKOB (CM. pucy-
HOK).

[IpomrymepyeM MpsIMOYTOIbHU-
ki pas6buenus. Ilyctb B i-M
MIPSIMOYTOJIbHUKE JIEKAT YHCJIA

a; +b) (4 _bi)2

2 2
CyMMUPOBAB 3TU PABEHCTBA TI0 BCEM IPSIMOYTOJHHUKAM,

moJiydaeM, 4to cymma Beex S0 pousBe/ieHiT paBHA
2

a; 1 b;. 3ameruM, 4T0 @;b; = . IIpo-

s a +oHa +bf by
2 2 2
2
12 + ...+ 100
3amMeTHM, uTO TIepBasd Apo6b paBHA —, remc

3aBUCHUT OT pa3buenus. B uuciurese ke BTOpoil Apobu

Kak/Iblil KBaapat pasen 60 12, m6o 10? — B 3aBUCHMO-
CTH OT TOTO, TOPU3OHTAJICH MJIN BEPTHKAJEH i-i TIPAMOY-
rosibruk. [Toatomy Bropasi Apo6b Gyaer MakcumaabHa (a
UTOTOBast CyMMa — MUHHMMAJIbHA) TOT/Ia, KOr/la Bee cJiara-
emble B yncanresne 6yayT paBHATbesa 100, T.e. korma Bce
MPSIMOYTOJBHUKHN OYYyT BEPTUKATBHBI.

A.Badzamn
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M2062. Doxycuux Apymion u ezo nomouHux Amasx
cobupatomes noxazamy caedyowui ¢goxyc. Ha docke
HApUCOBana OKpYKHocmyv. 3pumenu ommeuaiom na Hetl
2007 pasiuunvix mouex, 3amem NOMOUWHUK (POKYCHUKA
cmupaem 00Hy u3 Hux. ITocae amozo poxycHux enepsoie
B8X00UM 8 KOMHAMY, CMOMPUM HA PUCYHOK U OMMeYdaem
NONYOKPYKHOCD, HA KOMOPOU JIesKald Cmepmas mouxd.
Kax goxycruury dozosopumvcs ¢ nomowHuxoMm, 4mooo
Goxyc eapanmuposanno yoaics?

[TpuBeeM oMH 13 BO3MOXKHDBIX BADHAHTOB JIOTOBOPEHHO-
CTH.
Pacemorpum 2007 nyr, Ha KOTOpDIC Pa3éuJIm OKPYKHOCTD
orMeuennble Touku. Ilyctb AB — namn6oibluas U3 HUX
(ecsm WX HECKOJIBKO, TO BO3bMEM JIOGYIO), U IyCTh 3Ta
Jyra JIeXKUT [0 4acoBOil crpesike or Touku A (U 1poTHB
4yacoBoii — ot Touku B). Torma moMOLIHUK JOIKEH CTEPETh
Touky A.
[TokaxxeM, 4To (DOKYCHUK CMOXKET yKasaTb HOJYOKPYK-
HOCTb, Ha KOTOPOI Haxo/uiach creprast Touka. Boiijs B
KOMHATY, OH YBUUT OKPYKHOCTb, pazéburyio una 2006 ayr.
ScHo, 4to cTepras Touka Oy/ieT HAXOAUTHCS HA HAa6OJIb-
ureii u3 gayr (oHa yKe e[MHCTBEHHA, TaK KaK HanboJIbIiast
Jlyra Tocjie CTHpaHusi ee KOHIA yBeJndusiach). Bouee
x TOTO, eCH ceifyac HamboJIbITIAS

ayra — CB (1 oHa HAXOUTCH TIO

(4) B yacosoii crpenike or C), TO
)

|
AB > CA (cm. pucynok). IToato-
U

My ecan X — cepeauna CB, 1o A
C U

aexntr Ha CX . CiemoBaTesibHO,
(OKYCHUK MOKET BBIJIEJUTD TOJYOKPYKHOCTD, HAXO/IS-
@]

nyiocst 1o yacosoit crpeake or C (ona cogepxur CX ).
A.Axonan, H.Bbozoanoe

M2063. Haszosem mHO2OZpAMHUK XOPOWUM, €CJU €20
o6vem (usmepennviii 6 m> ) uucaenno pasen niowadu ezo
nosepxnocmu (uzmepennoi 6 w* ). Moxno au xaxoii-
Hu6YyOb xopowuil mempasop pasmMecmums HYMPU KaxKo-
20-nubydv x0powezo napaireienuneda?

OrtBert: Heb3s.
[Ipeanonosxum, 4Yto Xoporwuii Terpasap obbema V ¢
IJIOIIA/BIO MTOBEPXHOCTH S TIOMEIEH BHYTPH XOPOIIErO
napaJuiesenuiesa oobema V'’ |, III0MAu TpaHeil KOTOPOTro
paBubl  S;,S,,8; (S, >S5, >S5;5), a coorBercTByIOMINE
BBICOTBI paBHbl fy,hy,hy . Ilo ycaosuio V. = S u
Vi=2(S +8,+S3).

Briumiem B Terpasap cdepy w paauyca 7. Tak Kak

1

V= gSr, TO ¥ =

HapasieIbHbIX ILJIOCKOCTEH, COAepsKalUX TPaHu MnapaJ-
Jlesieninie/ia, moaromy fy > 2r =6 . Orciona

V,:S1h/1 >6S1 22(51"1‘52 +SS):V’.

[IpotuBopeune.

3. Cdepa W JeKUT MeXIy Tapoi

M. Mypawrxun

M2064. Oxpyxrocms npoxodum uepes eepuurv, B u C
mpeyezorvruxa ABC u nepecexaem cmoponvt AB u AC 6
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mouxax D u E coom-
semcmeenno. Ompes-
ku CD u BE nepece-
xaromest 6 mouxe O.
HHycmv M u N — uen-
mpuL OKpYyKHOCMEL,
BNUCAHNHLIX 6 mpey-
zoavHuxu ADE u
ODE coomeemcmesen-
no. [loxaxume, umo
cepeduna menvuei
Odyeu DE nexum na npamoti MN.

Puc. 7

Cepeauny Menbineit gyru DE o603naunm uepes K (puc.1).
Torga

LMEK = ZMED - ZKED =

=/MED - ZKCD = ELAED —ééECD =

:%(AAED - ZECD) = %LCDE = ZEDN

(B wactHoctH, Touka K Jgexur B ZMED, Tak Kak
ZMED — ZKED > 0). Ananornyno, ZMDK = Z/DEN .
[Tyctp npambie DK 1 EK niepecekaioT ONMMCAHHYIO OKPY K-
HOCTb TpeyroJbHHKA
DEM B toukax P u Q
cooTBercTBenno (puc. 2).
Tak xak DK = EK, 10 ;
ZLKED = ZKDE = {
= /ZPDE = ZPQE, or- e
kyna PQ || DE. [anee,
ZQPM = ZQEM = D
=/ZKEM = ZEDN 1w,
a"ajoruyio, ZPQM =
= /ZDEN . Orciona BbI-
TEKaeT, YTO TPeyToJIbHU-
xu DEN n POM romore-
TiuHbl, npudyeM K gBisgercsa 1eHTpoM romoretnu (Kax
Touka nepeceyenust npsambix QF u PD). CrepoBaTesibHO,
MN mnpoxoaur yepe3 K.

Puc. 2

M.Hcaee

M2065. B 6eckoneunoii nocredosamenvrocmu ( x, ) nep-
8bUIL wACH X| — PAyUOHAIbHOe uucio, Oonvuee 1, u

1

Xyt = X, + m npu ecex namypaivuovix n. Joxaxume,
x?l

UMo 6 MOt NOCIeO08AMENLHOCTNU eCTNb UCS0e UUCTIO.

HasoBeM 0co6vim WICHOM TI0CJIE0BATEIBHOCTH  TaKoii
YJIeH X,, , A7 KOTOPOTO [xn] > [x,H] . OueBUIHO, 0COOBIX

wienos Geckoneuno muoro (tak kak ecau [x,]=k, To

[, ] > [2,]). [l kaxoro oco6oro unena npeacrasium
ero JApoOHYIO YacTb B BUE HeCOKpaTumoii apobu (ecim
0COOBII WJIeH — IeJIoe YHCJI0, OYAeM CUUTATh YNCJIUTEDb
ero po6Hoit yacTh paBHbiM 0). MbI JOKaKeM, YTO YHCIIU-
TeJIb 3TOM IPOOH Yy KAXKIOTO CJAEAYIONEro 0co60ro YiieHa
He 0OJIbllle, YeM Yy IPeJblAYIIero; KpoMe TOro, eCIu 3TOT
yucauteab Gosbine (), TO Haliiercs ocoOblii dYieH, Y
KOTOPOTO COOTBETCTBYIONIUI YHCIUTETb MEHBIIE.

IIyctb x;, — ocobbrit yien. O603HAUNM €ro IEeJNYI0 4acTb
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uepes m (oueBUaHO, m >2), a ApPOGHYIO — Yepes 7.
[Tockombry [xk_1] =m—1, To UMeeT MeCTO HEPABEHCTBO

2 1
r < < —. Ecim 7 < —, TO cienymomne m 4JIeHOB
m—-1 m m
MOCJAEI0BATENBHOCTH OyIyT PaBHBl Xpy = X +—
m
p— m - -
Xk+2—Xk+—,...,xk+m_1=xk+ =m+r+ <
m m
<m+1, x,, =x, +1. Kak Buano, x,,, — ouepenHoi

0COOBII 4JIeH, TT0 CPABHEHUIO C MPE/IbIAYIINM €ro 1poOHast
4acTh He M3MEHMJIACD, a I1eJ1ast YacTb yBeJIn4naach Ha 1.
IIponoskast B TOM »Ke jyxe, Mbl IIpujieM, HaKOHeIl, K

OC060My qaeHy Xx;, Hnesad 4acTb KOTOPOro p = [.Xl] n

ApoGHast 4dacth s ={x} yIOBIETBOPSIOT yCIOBUIO

1
—<s< pawE Torpma caenyiolue 4aeHbl TTOCTE/I0BATEb-

p P+

HOCTH OyMyT PaBHBI Xjq = X +—, X =X +—,
p

p_2=p+s+p_2

<p+§+P—2

ery xl+p_2 = xl +
p p

p:

=p+1, x,+p,1=xl+p—_1=(p—1)+ s—1]. Howii

p p

" 1
0COODIIT WIeH X,  UMeeT ApOGHYI0 HacTh s — —. Jloka-

JKEM, YTO YMCJIUTe b y Hee Menblie, yeM y s. [leiicrBureib-

a 1 ap-0b
HO, €caIM S=—, T0 S——=———— WU, IIOCKOJbKY
b p pb
a
- < , BBITIOJIHSIETCSI HEPABEHCTBO ap —a < b & ap —.
b p-1
-b<a.

Wrak, nag Kaxxaoro ocob60ro ujieHa rmocjae0BaTeIbHOCTH,
JPo6HAsT YaCTh KOTOPOTO UMEET HEHY IEBOIT YHCIUTED, MbI
HaILIA OCOOBIN YJieH C MEHBIIMM YHCJUTENeM JAPOGHOIM
yacTu. Tak Kak 4YucauTe b — HATyPaJbHOE YUCJI0, KOTOPOe
He MOXKET YMEHbINAThCsT GECKOHEYHO MHOTO pa3, B MocJie-
JIOBATEJIbHOCTH BCTPETUTCS UJIeH, APOOHAS 4aCTh KOTOPOTO
paBHa 0, yTo U TPeGOBAJIOCH JI0KA3ATh.

A.Tonosanos

®2073. Teno dsuxemes 6004 kKoopounamuou ocu X, €20
CKOPOCNL U NPONOPUUOHANLHA KOPHIO KEAOPAMHOMY U3
Koopdunamuvl x. B mouxe ¢ xoopdunamoti x; =100 n
ckopocms meaa cocmasasiem vy =10 m/c. Hatioume yc-
KOpenus. 6 moukax ¢ xoopounamamu x, =20m u
x3 =300 m.

3anuineM CBSA3b MEK/y KOOPAMHATON 1 CKOPOCTBIO TeJa B
Bugie 0 = kx , wm 0* = k*x . BozbMem ITPOU3BOIHYTO 110
BpeEMEeHN:

2 2
200" = k°x" = k0.
Orciofia HaliJieM YCKOpeHHe TeJa:
kz
a=0v =— =const.
2
Takwum 06pa3oM, IBHKEHNE TeJIa OKA3bIBAETCS PABHOYCKO-

peHHbIM. YuTeM JaHHble B ycuaoBuu: npu x; =100 m
o, =10 M/c, T.e. k = 1. Torma Ansg yCKOpEHUsT Teaa BO
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BCEX TOYKAX IOJIYYUM
2
a=0,5 M/ c”.
A.IIpocmoe

®2074. Ha wnaxkaonnoi naockocmu ¢ yeaom o npu
ocnosanuu yoepxusarom xaun maccoti M (puc.1). Yezon
npu OCHOGAHUU KAUHA MaKKe pasen o, a pacnoioxen
KAUN <66EPX HOZAMU», MAK YMO €20 GepXHAs N0Gepx-
HOCIb NAPAANeNbHA NAOCKOCU 3eMau. Ha amoil nosepx-
HOCU HAXOOUMCSL OUEeHD JIeZKas MeJeKKA C UemblpoMs
MACCUBHBIMU KONECAMU — MACCA KaAK0020 KoJjecd m.
Tpenue mexdy nosepx-

HOCMbIO KAUHA U KOJe- —
camu docmamouno Ge-
JUKO, NOIMOMY KOJeCd M
He NPOCKANbIbLEAIOM. o
Kaunw omnycxarwom.

Puc 1

Haiioume ezo ycxope-
Hue npu deuxenuu (NOKa menexka ewe HAxX00uUmcs Ha
Kaune). Macca kaxdozo koieca cocpedomouena 6 ez0
obooe.

O0603Ha4YMM yCKOpEeHMe KJIWHA — SCHO, YTO OHO HallpaBJie-
HO B/IOJb HAKJIOHHOW IJIOCKOCTH — OYKBOII @, TOr[a
TOPU3OHTAJIBbHAS COCTABJISAIONIAS ATOTO YCKOPEHUS] pPaBHA
@ cos O , a BEpTUKAJIBHASI COCTABJISIET ¢sin o . [Ipu 1B1sKe-
HUWM TeJeXXKH 6e3 IPOCKATb3bIBAHUS €€ BePTUKAJIbHOE
YCKOPEHNe TaKoe e, KaK y KJIWHA, a YCKOpeHue HUXKHel
TOYKU KaK/IOTO U3 KOJIeC PaBHO TOpU- A
30HTAJbHOMY YCKOPeHUIO KjuHa. IIpu N
9TOM YCKOPEHMEe OCH Ka/I0r0 KoJieca 110
TOPUBOHTAJI POBHO BIBOE MEHbIIIE, YeM
ycKopenue HuzKHeir Toukn (910 TIpa-
BUJIBHO TOJIBKO JIJISL CJIy4ast, KOTJa Mac-

ca KoJieca pacipe/iesieHa 1mo ero 0001y u
II05TOMY MOMEHT WHEPIHH Kojeca COo-
crapasier mR> , Te R — paanyc KoJie-
ca). Hanomuum, uro cusia tpenuss F B Puc 2 v g
HallleM cJjy4ae BoBce He paBHa MN | ’

3anuiieM ypaBHeHHs [MHAMUKH AUt Tesieskkn (puc.2) —
110 TOPU3OHTAIM U BePTHKAIN (HAIIOMHKM, YTO Y TEJEKKNI
4 koseca):

4F =4m~%(acosa),

4mg — 4N = 4m(asina)

n aiasg xkamna (puc.3) — B o

[IPOEKIMM Ha HalpaBJeHue

B/10JIb HAKJIOHHOM IIJIOCKOCTH:

(Mg +4N)sina — 4F cosa =
=Ma .

Pemras atn ypaBuenus, Haii-

A€M NICKOMOE YCKOPEHNE K-
Ha:

4F

b
7

AN

Mg
Puc. 3

(M +4m)sina
M +2m +2msin o’

T.Enexxxun

®2075. B xomnviomeproil MOOeau paccMampueaemcs
. 3 .
Kybuueckuil cocyo obsemom 1 M, 3anoanennvlil «2a3oms
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— 6 cocyde naxoosamcs 1000 wacmuy, duamempom 1 mm
kaxoas u 2 wacmuyvl duamempom 1 cu. B navanvnol
MOMEHM MAJeHbKUE UACTRUYbL HEeNOOSUNKHYL, OoabULUe
umerom cxopocmu no 100 m/c. Ouenume uucao ydapos
OOBUWUX UACTUY, O CMEHKU COCYOd 3d 6OLULOE BPEMS —
3a 10 aem. Ouenume maxxe YUCi0 CIMOJIKHOGEHUTL 601b-
WUX aACmuY, ¢ MAJLeHbKUMU 3a Mo e epems. Cuumaiime,
YUMo UACTUYDL «COCNANBL> U3 00HO20 U MO0 JKE MAEPU-
ana. Brewnue cuuvt 6 modeau ne npedycmompernl, yoapol
CUUMAIOMCA YRPYZUMU.

O603HaYNM Maccy MaJioil 4acTHIIbI Yepe3 712, TOTIa Macca
6oJipioii yactuirsl B 1000 pas 6osbiie, T.e. 1000 m. [Tyctpb

0 = 012 — CpeAHEKBa/[paTUYHOE 3HaYeHHue CKOPOCTU
MaJIoi YaCTUullbl, TOTrJZa CpeAHEKBa/JApaThUdHad CKOPOCTb

. _ 2 Y
GOJIBIIION YACTUIIBI Uy =105 = ——— . Dy/eM cuuTarh,

+/1000

YTO SHEPTHsI IIOPOBHY PacIpe/ie/IeHa MeX/Iy BCEMU YacTH-
namu. Takum obpasoM, v = 140 m/c, v, =3 M/c.
Ouenum ymmHy cBo60AHOTO Hpo6era GOJIbIION YaCTUILDL:
Vo 1 M°
m*N  3,14-107" m*-10°
IIpu pacuere umcia ygapoB GOJIBIINX YACTHI[ O CTEHKU
cocyza He Gy/JieM YUUTBIBATD COYJapeHHsl YacTUIL APYT C

)\z ZSM.

JIPYTOM:
% ¢
N1 = \/§ 6 2 =

_ 1,7 M/c-10-365-24-3600 ¢ 12 =3.10°.
2-1™m
Bosbiliie 4acTUIbl JIETAIOT BO MHOTO pa3 MeJeHHee
MAJIBIX, TTO3TOMY YHCJO COYJAApeHuil GOJIBITNX YACTHI] C
MaJIbIMK MOKHO PACCYUTHIBATH, KaK yAapbl MaJIbIX YaCTHUI]
O CTEHKH:

N, = V3T 4
’ ZW SCTCIIKH

140
— M/c-10-365-24-3600 ¢
5

= X
2-1 M

3,14-(0,01)" M
2-1m°

1000 = 2-10° .

A.Cmapos

d2076. B cxeme neypasnosewenozo «<mocmuxas (puc.1)
dsa pesucmopa umerom conpomueienus no 10 Om, déa —
no 30 Om. B duazonanw
MOCIMUKA 6KIOUEH AMNep-
memp, umeowuil npeneo-
PEKUMO MATIOE CONPOMUG-
senue. bamapeiixa nanpsi-
sKenuem 3 B nooxaouena x
Opyeoil duazonaiu Mocmu-
Ka. Bmecmo o0nozo u3s pe-
3ucmopoe nodkaUam
Puc. 1 ewe o0ny maxyio xe 6a-
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mapetixy. Hatioume maxcumaivnoe u MUHUMAIbHOE 603
MOKHbIE 3HAUCHUS MOKA Uepe3 AMNepMemp 6 NoLYUus-
weucs cxeme.

TyT BaXXHO He TPONMYCTUTh BO3MOKHBIX BapHUaHTOB MOJ-
KJTI0YeHNs 6aTapeiiku. B cuy sSIBHOH CHMMETPHH CXeMBI,
JIOCTATOYHO PACCMOTPETh MOAKJIIOUeHNe 6aTapefiku BMec-
10 pesucropa conporusiaennem 10 Om (1o6oro us aByx)
u BMecTo peaucropa conporusierneM 30 Om (Toske 11060~
ro M3 JIByX), HO B KaKJOM M3 JTUX CJIy4aeB HY’KHO
MIPelyCMOTPETb NOJKJIIOUEHUE B JABYX BO3ZMOXKHBIX TIOJISIP-
Hoctax (puc.2). B cxeme 1 TokHM yepes BepXHHe PE3UCTOPDI

Cxema 3 Cxema 4

Puc. 2

OTCYTCTBYIOT, TOTJA uYe-
pe3 aMIiepMeTp TeueT TOK
I, =0,3 A. Toxe— nasa

‘1'0,2A

cxempl 3: I3 = 0,1 A. [lna I
cXeM 2 M 4 HAPSKeHUs,
MIPUJIOKEHHbBIE K BEPXHUM \L 0,3A
pesuctopaM, paBHBI 6 B.
[lng cxembl 2 cpa3y MOK-
Puc. 3

HO HaWTH TOK Yepe3 aM-
nepmetp (puc.3):

L+02A=03A,ul,=01A.
s cxempr 4 (puc.4):

0,6 A+, =01A,u I, =—0,5A.

BujiHo, 4TO TOK Tevyer B MPOTUBOIOJIOKHYIO CTOPOHY!
WNrak, HamMeHblllee 3HAYEHWE TOKA YEpe3 aMIepMerp
paBHo 0,1 A, a nauGosbinee 3HaueHue cocrapJsier 0,5 A.
3aMeTnM, 4TO B CXeMaX Ha PUCYHKaX 2—4 BCIOJY BMeCTO
1/1eaJIbHOTO aMIlepMeTpa HapUCOBaH KyCOK MTPOBO/IA — JIJIst
VIIPOITEHUST BHEITHETO BH/IA CXEM.

3.Pagpaunos

®2077. Ha mopoudarvhviii cepoeunur, coerannvlii u3
CNAABA ¢ 0UeHb OONBLULOT MAZHUMHOT NPOHUUYACMOCNDIO,
HAMOMANBL MPU 0OUHAKOBBIE KAMYWKU UHOYKMUSHOC-
moio L = 1 I'n xaxoas (puc.1). K évieodam 00noi u3s
Kamyuwex nooKI0uen pe3ucmop conpomusienuem R =
=100 On, dse dpyeue kamywru coedunensvi Nocaedo8a-



22 KBAHT -

meavro (nauwano 00-

HOU — K KOHUY Opy-

R zot). K c60600nvim

661600AM NONYUUSULET-

€51 <06OUHOU> KaAmyuL-

Ku nodxouaiom 6a-

mapetiKy HanpsKeru-

enw U = 3 B. Uepes

spems 1=0,5c Oa-

Puc 1 mapetxy Oomxi0Ud-

om. Kaxoi mox me-

uem uepe3 bamapeuxy uepes epems 0,51 nocie eKi0Ue-

nus? Kaxoe xoauuecmeo meniomot 6bl0eUMcs 6 pe3uc-

mope 3a pemsi T NOCAE GKAIOUCHUSL U NOC/LE OTKIIOUCHUSL
bamapeixu?

Cpagy nocJie BKJIOYeHUS OaTapeiiki TOKU Yepes3 KaTyIiKu
6yAyT N3MEHATBbCS Tak, 4To cymma I /1C nHAyKINN mep-
BUYHBIX 0OMOTOK GyIeT B 1060 MOMEHT paBHa HATIPsKe-
uuio Garapeitku U. O6GMOTKEM ofHaKOBbIe, 3HauynT, JJ/[C
WHIYKIIMW BTOPUYHON o6MoTKM paBHa U /2, u uepes
pesucrop 6y/eT Teub HEM3MEHHBIN TOK

=U—/2=£=0,O15A
R 2R

BCe BpeMs, TOKa IMOJIKJI0YeHa Oartapeiika. MarHuTHbBI
IIOTOK Yepe3 OOMOTKI He MOKET M3MEHSITbCSI MTHOBEHHO,
CKaYKOM, a TOK Uepe3 BTOPUYHYI0 OOMOTKY /JIOJKEH BO3-
HUKHYTb Cpasy MocJe IOAKIIOUeHUsT Garapeiiku. ITo
3HAYUT, YTO TOK Yepe3 epBuYHble 0OMOTKH TOXKE BOZHUK-
HeT MTHOBeHHO. Besimumna atoro Toka 6y/ieT paBHa

1
I =-
122

(He 10JKEH MPHOBEHHO M3MEHUTHCSI CYMMAPHBIIL MATHUT-
HbIl II0TOK, co3/aBaeMblii TokaMu BceX oOMOTOK). Tok

I
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BTOPUYHON OOMOTKM He Mensercs, npu pacuere IJC
WHIYKIIU €70 MOKHO HE YYUTBIBATD:

2LN6aT —
At ’
OTKYyda
1 U
‘[()aT = —512 +Zt

st momenTa t = 1/2 (puc.2) ToK, Tekyuwmii yepes Gara-
peiiky, paBeH
. 1U Ut/2
I, = ———+—/ =0,3675 A.
22R 2L
Paccunraem Ternepb KOJMYECTBO TEILIOTHI, BBIAETAIONECECST
B pesucTope 3a BpeMst T = 0,5 ¢ TOcJe BRIOYeHnst Gata-
eliku:
P I A

Q1 — Gar
= [ZRT=0,01125 JIx.
ITocue oTKII0YeHUA Oa-
Tapeiiku TOK BTOPUUYHOI
0OMOTKH YBEJIITYIBACT- I, /
ca ckaukoM (MarHmT- T
HBII TIOTOK Yepe3 Hee
MTHOBEHHO U3MEHUTbCSL MG 2
He MOKeT):

o T

I =1, +2ﬂ=1,515 A,
2L

L
3a Bpema T=0,5c¢2 R 0,01 ¢ mocae oTkmOYeHNs Ga-

TapeiKyN MPAKTUYECKN BCS 9HEPTHST KATYIIKN Tepei/ieT B
TETLI0:
LI
0, = === 1,15 [hx.

A.3urvbepman

IBe 3HameHUTble (hopMyIibl

(Hayano cm. Ha ¢ 17)

C 15. Kaxpgasa cropona

tpeyrosbunka ABC pas-

JleJleHa Ha TPH paBHbIE

YacTH M O/HA U3 TOYEK

JleJIEHUS COe/IMHEeHa C Bep-

A IMIWHON Tak, Kak 9TO I10-

B KazaHO Ha pucyHKe 16.

CpaBHHTE TLIOMIAAb BbI-

JIeJICHHOTO TPeyTOJIbHU-

Ka ¢ TJIOMAJBI0 TPEYroJbHUKA
ABC.

16. Cepenunbl CTOPOH KBajpara
COeJIMHEHbI OTPE3KAMH TaK, KAaK 3TO
nokasano Ha pucynke 17. Haiigure
OTHOIIIEHNE IIJIOIAJN KBaJpara K
TJTONA/ M BOCBMHUYTOJIBHUKA, 00pa-
30BaHHOTO MPOBEIEHHBIMU OTPE3-

Puc. 17 KaMi.

Puc. 16

17. Ilyctb
f(P)=aN;(P)+bN,(P)+c,

rae a, b, ¢ — nekoropsoie uncaa. [lycrb ata QyHKIW, 3aaHHast
Ha BCEX MPOCTBIX MHOTOYTOJIbHUKAX, PACIIOJOKEHHBIX Ha 11€JI0-
uncsennoii pemerke Z*, taxosa, uro f(P)=f(P)+f(P),
ecsm P pa3bUT HEKOTOPOI JIOMAHOI € BEPIIMHAMU B y3Jax
peIIeTKY Ha /[Ba IPOCTBIX MHOTOyTO/IbHUKA P, n Py . [lokaxure,
yrob=a/2uc=—a.

18. [lokaxkure, 4To /7151 JI060TO MIPOCTOTO MHOTOYTOJIbHUKA P
Ha pemerke Z’ MMeeT MeCTO PaBEHCTBO

2[P]= N (2P) - 2N (P) +1,

rae N (P) o0603HaYaeT IOIHOE YUCJO Y3708 PELIETKH, Pac-
MOJIOKEHHBIX KAK BHYTPH, TAaK 1 HA TPAHUIE MHOTOYTOJIbHUKA P,
a 2P — MHOTOYTOJIbHUK, IOJIYYEHHDBIH 13 P pacTsskeHueM B JiBa
pasa OTHOCUTEJIbHO Havasa KOOPJWHAT.

19. Vxkaxure na miockoctu 1000 Touek, HUKaKue TpU U3
KOTOPBIX HE JIEKAT Ha OJIHOM TPSMOIl 1 TaKue, 4TO PACCTOSTHUE
MESK/TY JTIOOBIME JIBYMSI TOUKAMU BbIPAsKAETCSI NPPAIMOHATHHBIM
YHCJIOM, A TIJIOTIA/Ib JII0O0TO TPEYTOJIbHUKA, C BEPITHHAME B ATUX
TOYKAX, BBIPAKAETCS PAIMOHAJIBHBIM YHCJIOM.



KMII

3a0a4u

1. PelunTte yCTHO: CKONBKO COMHOXMUTENEN HY>XHO Hamu-
caTb B MPoOV3BedeHNN MepBbIX HeYeTHbIX YMces, YToObl
PaBEHCTBO
1-3-5-...=135135
OKa3anocb BepHbIM?
AKambii

2. HecatnsHavHoe yuncno 2100010006 nprimevaTtensHo
TeM, YTO OHO «OMWCbIBAeT caMo Cebsa», T.e. ero nepeas
undpa paBHa KONMYECTBY eOuHWL, B HeM, BTOpas —
KONMYeCTBY [OBOEK, .., OEBATAA — KOMNYeCTBY AEBATOK,
pecatas — konmyectsy Hynen. CyLlecTByIOT N ABa 4ecs-
TU3HAYHbIX YMCNA, KaXA0e 13 KOTOPbIX TaK1M Xe Choco-
oM onucbIBaeT BTOpoe?

UAKymd

3. a) VI3 wecTn oTpes3koB pasHOM ASIMHbLI COCTaBfeHa
TpeyronbHaa nupamMuga. BepHo nn, 41O M3 3TUX Xe
OTPe3KOB BCerfia MOXHO COCTaBWTb ABa OTAENbHbIX (He-
COMpUKacaloLIMxcsl) TpeyronbHnka? 6) W3 wectn oTtpes-
KOB pa3HOW [AfMHbI COCTaBNeHbI 1Ba OTAENbHbIX (Hecon-
PUIKACAIOLMXCA) TPEYronbHMKa. BEPHO K, YTO 13 3TUX Xe
OTPE3KOB BCErfa MOXHO COCTaBWUTb TPEYrofibHYIO NMpa-
Mmay?

[.[anbrepuH

D711 334a91  [IPEAHAZHAYEHbI [PEXAE BCEro yyauumcs 6 — 8
K/1aCCOB.

4. CyLLLeCTBYIOT N TakMe HaTypasbHble YACNA X, ), Z, YTO
x-2+y-20 =2.277
B.CeHpepos

5 « B ropofe Yanpaescke ceTb LOPOr yCTPOEHa Tak, YTO
M3 KaXOoro nepekpectka MOXHO Monactb Ha Nobown
OPYron nepekpecTok, a TYMMKOB B ropofe HeT. B Havanb-
HbIW MOMEHT HeynoBumbI X0 U ABOE MOAULIENCKMX
HaxXOAATCA Ha PasHbIX MepekpecTkax, a 3aTeM HayMHaloT
OBUratbCs No Aoporam. 3a oauH xo4 [I>ko nepemeLlaertcs
Ha COCeHMV NepekpecToK MM OCTAETCA Ha MecTe; ceny-
IOLIMM XOAOM TMONULIENCKME OHOBPEMEHHO nepebupa-
IOTCS Ha COCefHMNE C HMMU NepekpecTKn. Hapucynte ogHy
M3 BO3MOXHbIX CXeM [OpOor ropoda YAOupaeBcKa, Ha
KoTopbix HeynoBumbIn [1X0, 3Has MECTOMOSIOXEHME Mo-
JINLENCKNX, BCeraa CMOXeT n30bexaTb MOVMKM.

K KaunbxarHos

Unmoctpatm [.1puiykoBovi



