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36pannble 3a1a9n MaTeMaTIIeCKITX
copeBHoBaHu 1998 roga B Mockse

B. O. Byraenko

M#u1 BEIGpaau 3aa4u, KOTOpbIe, Ha HAIl B3NJA, ABIAIOTCA HANGOJEE CIOKHBIMA
win uHTepecHbiMi. K HUM MpUBeIeHb TIOMHBIE PEIIeHNs, a K HEKOTOPBIM — HECKOJb-
KO Pa3AUYHBIX pellieHnii. B mocaeiHeM ciydae Mbl CTapaIUCh, YTOOHI IEPBOE pelleHre
6B110 GoJiee MKOABHBIM — TaKUM, KaKoe, CKOpee BCero, NPUAyMaeT YIaCTHUK OJUM-
MUajbl, a IPYrHe pPelleHnsA MOKa3biBaIn 3aa4dy ¢ 6ogaee o6Iell TOYKN 3PEHUs, HHOT 1A
JaXe BBIXOJA 32 PAMKH IIKOJHHON MPOTDAMMEBI.

ITpu moAroTOBKe 5TOW CTATHU MHOTHE JIOAU TIOMOTAJIN COBETAMH U TIPENOCTa-
BJACHHBIMU MaTepuajamu. JTo B mepByio odepenb: C. C. Aumcos, M. H. Bsaawin,
A. A. Kaneas-Benos, JI. 9. Meguukos, M. FO. Tlanos, A. B. IllanosaJos, I". P. Yea-

HOKOB.

YCJIOBUA 3ATAY

1. (LXI Mockosckaa mamemamuueckas oaumnuada, 9 ka.)
Ha otpeske [0,1] oTMedeHo HECKOABKO pasimvHbIX Tovek. IIpm >ToM Kaxjgad oT-
MedeHHAA TOYKA PACMONoXKeHa 60 POBHO TIOCEpeMHEe MeXTy ABYMA APDYTUMHU OT-
MeYeHHBIMI TOYKaMM (He 06A3aTelbHO COCEHUMHU C Hell), IN60 POBHO TOCEPEHHE
MeX Iy OTMEYEeHHOW TOYKOW W KOHIOM OTpeska. /[oKaxuTe, ITO BCce OTMeYeHHBIE
TOYKH PAIAOHAJIBLHBI. B. Ilpouzsoaos

2. (LXI Mockosckaa mamemamuueckas oaumnuada, 10 ka.; Jeeamuadyamod
Typrup opodos, eecennuti myp, 10-11 ka.)
KsaapaT co cToponon | paspeszaiu Ha TPAMOYTOJbHUKH, ¥ KaXJOTO M3 KOTOPBIX
OTMETHUIN OMHY CTOpOoHY. /lokaxnuTe, 9TO CyMMa JJIWH BCEX OTMEYEHHBIX CTOPOH HE
MOXeT ObIThH MeHbIIe 1. B. Ilpouseo.aos

3. (LXI Mockosckaa mamemamuueckas oaumnuada, 10 ka.)
Jlopora mpoTAXKeHHOCTHIO | KM TOJHOCTBIO OcBelleHa (hOHAPAMH, TIPUYEM Kaxk IbIT
donapb ocBemraeT oTpe3ok goporu aamaou | m. Kakoe manGosbiiee KoamdecTBo ho-
Hapel MOXeT OBITh Ha JOPOTe, eCAU M3BECTHO, YTO MOCJE BBHIKIOYEHNA JI060r0 (o-
Haps gopora OyeT OCBellleHa YiKe He TOTHOCTHIO? C. Aecees

4. (LXI Mockosckasa mamemamuueckas osumnuada, 10 x.a.)
Ha mon monoxwman npaBuabHbN TpeyroabHuk A BC, BeImIeHHBIN U3 (haHephl. B moa
BOWIYM TPU TBO3 /1 (110 OTHOMY BINIOTHYIO K KaX 10I CTOPOHE TPEYTOJIbHUKA) TakK, 9TO
TPEYTOJBHUK HEBO3MOXKHO TIOBEPHYTH, HE OTPHIBas OT moja. [lepBBI I'BO3b AeJUT
cropony AB B oTHommenuun | : 3, cauras oT BepmuHbl A, BTopon geaunt cropony BC
B oTHommennn 2 : 1, canras ot Bepimmubl B. B kakom oTHomenun geant cropony AC
TPEeTUN TBO3 b7 A. Hlenw

5. (LXI Mockosckaa mamemamuueckas oaumnuada, 10-11 ka.)
HarypaabHbie qucaa oT 1 1o n paccTaBAAIOTCA B DA B TPOU3BOIBLHOM MOPAIKE (4HCIO
n ¢ukcupopaHo). PaccTaHOBKa Ha3bIBaeTCA IIOXOM, €CIN B HEH MOXKHO 0TMeTHTH 10
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“ncen (He 06A3aTENBHO CTOAMINX TOAPAJ), HAYIINX B MopAgke yobBannsa. OcTalbHble
paccTaHOBKM Ha3bIBAOTCA XopomuMu. [loka)nuTe, ITO KOIMIeCTBO XOPOIINX PaccTa-
HOBOK He TrpeBocxoauT 817, A. Kaneas-Beaos

6. (Jesamuadyamuiti Typrup Iopodos, secennuti myp, 8-9 x.a.)
3a KPYTJIbIM CTOJOM CHJISAT NECATH YeJ0BEK, MEPEl KaXbIM — HECKOABKO OPEXOB.
Bcero opexoB — cro. Ilo ofmemMy curHady Kaxblil MepefaeT YacTh CBOUX OPEXOB
cocefly CIpaBa: TOJOBUHY — €CAU Y Hero ObLIO 9eTHOE YHUCIO0 WIW OJUH OPeX TLIIOC
TTOMOBUHY OCTATKa — €CJIU HeYeTHOe 9ucio. Takas onepaius mpoAebiBaeTCsA BTOPOR
pas, 3aTeM TPeTHH U Tak fAajee, 10 6eckoHedHOCTH. [loKaX)nTe, 9TO Iepe3 HEKOTOPOE
BPEMsA y BCEX CTAHET TIO JeCATH OPEXOB. A. lllanosaaos

7. (Aesamnadyamurii Typnup opodos, secennuti myp, 10-11 k.a.)
BuyTpennsas Touka M BuimykJoro derwipexyroabhuka ABCD TakoBa, 9TO Tpe-
yroawuukn AMB w CMD — pasroGeapennsie (AM = MB, CM = MD) ny
xaxgoro yroia npu Bepiinde M paBen 120°. [lokaxuTte, 9T0 HaugeTcs Touka N Ta-
kas, 910 Tpeyroabuuku BNC u DN A — npaBuiabHbIE. H. Hlapevieun

8. (Jesamuadyamuiti Typrup Iopodos, eecennuti myp, 1011 ka.)

a) J[Boe mokasbIBalOT KapTO4HbIH (hokyc. [lepBbIll CHUMaeT NATH KapT U3 KOJO/HI,
cojiepxairer 52 KapThl (MpeBapUTEIbHO MePeTACOBAHHON KEM-TO U3 3PUTEIEH ), CMO-
TPUT B HUX U TIOCJE DTOTO BHIKJIAILIBAET UX B PSJ CIeBa HAMPABO, MPUYEM OJHY U3
KapT KaaaeT pyOalikon BBEPX, a OCTalbHble — KapTUHKON BBepX. BTOpPON yvYacTHUK
dokyca oTragbiBaeT 3aKPHITYIO KapTy. /loKkaxuTe, 9TO OHU MOTYT TaK JOTOBOPHUTH-
Cf, 9TO BTOPOHU Bcera 6yaeT yraabiBaTh KapTy.

6) Bropoit (hoKyc oTaAnYIaeTCA OT MEPBOTO TEM, YTO MEPBIH YYaCTHUK BHIKIABIBAET
cJeBa HaPaBO YeTHIPE KapThI KaPTUHKOW BBEPX, a OAHY He BHIKJIagbiBaeT. MoryT
JU B 3TOM CJIy¥ae YIaCTHUKHU POKyca TaK JOTOBOPUTHCS, YTOOBI BTOPOU BCeraa yra-

BIBAJ HEBBLIOKEHHYIO KapTy? I'. F'aavnepun
9. (Typrup um. Jomonocosa, 8-11 xa.)
{ai,as,...,a,} — HABOD UEABIX NOMOKUTEILHBIX duces. CTPOUM HOBBIM HAGOD YUCEN
{bo, b1, by, ...} mo caegytomemy npaBuay: by — KOAMUeCTBO YHMCET UCXOIHOT O HAbOPA,
xoTopsie Goablre 0, b — KoamdecTBO YMCeN UCXOAHOTO HaGopa, KOTophie Goablre 1,
by — xoamdecTBO uMCeNn MCXOJHOTO HabOpa, KOTOpble GOMbINe 2, W T. A., TOKa HE
mouayT Hyau. [lokaxkuTe, ITO cyMMa BCEX WHCEJ MCXOJHOTO Habopa paBHAa CyMMe
BCeX 4HCea HOBOTO Habopa. Poavraop

10. (Jsadyamuiti Typrup Iopodos, ocennutdi myp, 8-9 ka.)
[atika pazGowHNKOB 0TOOPata y Kymia Mellok MoHeT. Kax 1asg MOHETa CTOUT IET0€e
4ucao rporrei. OKa3asock, 9T0 KaKyio 6kl MOHETY HU OTJIOXKUThH, OCTABIITNECT MOHETHI
MOXHO Pa3eJuTh MEXK Y PazbORNHUKAMI TaK, ITOOBI KaXK TbIH TOXY YU OJUHAKOBYIO
cyMMy B rpomax. /lokaxuTe, 9TO €CAW OTIOXKUTH OJAHY MOHETY, TO YUCIO MOHET
pasennTcAa Ha 9UCa0 pa3zboNHUKOB. A. Hlanosaaos

11. (Jeadyamuiti Typrup I'opodos, ocennuii myp, 10-11 xa.)
Bygem mazbiBaTh «pazmMepoMy MPSMOYTOJBHOTO TMAPAMIEIENUNIEa CYMMY TPEX ero
U3MEPEHUN — UINHBI, IAPUHBI U BHICOTHI. MOXET MU CIYyYIUTHCH, ITO B HEKOTOPOM
MPAMOYTOJBHOM TapalIeJenunefe TOMECTUTCA GOMBIINNA MO PasMePy MPAMOYTOdb-
HBIA TTapaJieJenune? A. IlTens

12. (Jsadyamuiti Typrup I'opodos, ocennuii myp, 10-11 xa.)
Nana dynxuus f(z) = (22 + az + b)/(z? + cx + d), rae Tpexunens z? + ar +b u
22 4+ cx 4 d He mMeIoT o6IMX KopHel. JIoKaXnuTe, 9TO CleJyIONIe IBa yTBEPXK IeHHA
PaBHOCUIBHBIL:

1) HafijjeTca 9nMca0BON MHTEpBa, CBOGOHBIN OT 3HAYEHUN (PYHKIIN;
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2) f(z) npeacrasuma B Buge: f(z) = fi(f2(. .. fac1(fu(2))...)), Tae Kaxgaa n3
dbyrkumit f;(z) ecth bynkua oqHOrO U3 BUAOB: iz +b;, 71, 22 A. Kaneav-Beaos

PEUNIEHUA 3AJAY

1. Mul npuBejieM TPH pellleHus 5Tol aagaqun. [lepsoe 6y 6T YACTO (IKOALHBIMY 1
He MOTpebyeT HUKAKWX 3HAHWH, BBIXOJAIINX 33 PaMKH MIKOJLHON mporpaMMsbl. /s
TNOHUMAaHUA BTOPOTO pellleH’s Heo6X0AMMO 3HaHUe TeOPUHU CUCTeM JUHEHHLIX ypaB-
HeHHUll, a TpeThe TpebyeT 3HAHUA OCHOB JMHEHHON aare6phl.

I[IEPBOE PEMEHNE. O603HaYUM KOOpAUHATHI KOHIIOB OTPE3Ka W OTMEYeHHEIX TO-
YeK 4epes Ly, X1, ..., Tnt1 (0 = 29 < 21 < -+ < Zpy1 = 1). YcaoBue zajgaun
O3HaYaeT BHIOJHCHNE N PABEHCTB BHUa

1 . P
mi:§(ai+bi) (i=1,2,...,n),
rle KaXIblll I3 CHMBOJOB a; U b; o3HadaeT Kakoe-To m3 umcer z; (j = 0, 1,

., n+ 1), mpu sTom a; < x; < b;.

Bo Bce mpaBble 9acTH 3TUX PAaBEHCTB, B KOTOPHIX MPUCYTCTBYET %1, MOJCTABIM
ero 3HadeHNe W3 MEPBOTO PABEHCTBa. [loMy<IMM HOBBI HAGOp PABEHCTB (C TeMH Xe
JEBBIMH TaCTAMH, 9TO U B CTAPOM), NpaBble YacTh KOTOPHIX yXKe He comepkKaT 1.
Eciau mpu 5ToM B IpaBoil 9acTH BTOPOIO PaBeHCTBa MOABUTCA 4WIeH BHAA Xy, TO
MepeHeceM ero B JIEBYIO 9acTh U pasjeanM obe dacTn Ha 1 — o (HUXKe MBI JOKaXKeM,
4910 o # 1). 3aTeM Bo Bce mpaBble YacTH, COMEPKAIINE Xy, MOACTABAM €I0 3HAYEHHE
U3 BTOPOTO PABEHCTBA (6BITH MOXKET, yKe M3MEHEHHOTO MOCIe TIepBO TTOICTAHOBKHY ).
llanee To xXe TmpojenaeM IS T3 U T. 1.

B 110601 MOMEHT Kaijoe PaBeHCTBO 6yAeT UMeTh BH ]

T, = agkg + @121+ -+ ApTy + Qg1 Ty, (*)

rie Bce kodpunuenTs «; (j = 0,1,...,n + 1) paunoHaJIbHE, HEOTPUIATEILHL I
HEe PaBHBI HYJKO OJHOBPeMEHHO. [[eACTBUTENBHO, A8 MCXOMHOTO Habopa 3TO BEPHO.
[lenad odepeHYO TTOJCTAHOBKY M3 j-T'O YPaBHEHWA, MBI 3aMeHAeM KoabPuumenT a;
Ha 0, a 0601 ApYTol KoshdUINEHT o) Ha g + Aaj, Tae A — KodDOUINEHT IpH T,
B j-M ypaBHeHHH. PalMoOHAJbHOCTH W HEOTPUIATEMALHOCTD TTPU 3TOM COXPAHIIOTCH,
a HambOJIBIINNA HOMED HEHYJIEBOTO KOa((UInmeHTa He YMEHBIIAETCSH, CJIeJOBATEIBHO,
Bcer1a 6oabiie ¢. [Ipu nepeHoce B feBYyIO 9acTh WIeHA Q;T; TOJYIaeM B IPABOU YacTH
TOMOXKNTENbHOE NCT0. /|efCTBUTENBHO, BCe T MOJOKATEIBHEI, 8 BCe KoM hUINEHTH
Q; HEOTPWUIATENBHBI, TPUYEM TIO KPaWHed Mepe OIWH W3 HUX CTPOTO MOJOXKWTENEH.
SHAYNT, JeBad JacTh TOXKe TOJOXKNTeNbHA, ToaToMy 1 — a; > 0. Ilpn gerennn obenx
9JacTell ypaBHEHWA Ha TOAOKNTETHHOE PAIMOHANBHOE NCI0 | —a; Bee TIepedncIeHHbIe
CBOHNCTBA TaKXkKe COXPAHAIOTCA.

IIpogenaB ykazaHHBIE OACTAHOBKU 1 pa3, MBI go6beMcs, 9TO6BI KOd(hUImeH-

T @; (j = 1,...,n) B IpaBBIX YacTAX PaBEHCTB (%) PaBHAINCH HYyIIO, TOLJa 5TH
paBeHCTBa GYyAYT UMETh BUJ T = QoZg + Qpt1Tn41. SHATUT, &; — PAlUOHAIbLHBIE
qucia.

BTOPOE PEWEHUE. PaccMOTpuM cHCTeMY JMHENHBIX YPaBHEHUN, CBA3BIBAIOMINX
KOOPIUHATHI OTMeYeHHBIX ToUeK. /[okaxeM, 9TO OHA He MOXKeT UMeTh 60Jee O THOT O

pemenus. Hycts (2),...2)) u (2f,...2!) — Kakne-To JBa pa3INYHBIX €€ DEIICHHUA.
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Omnpeenum cmerenue i-it Toukn popmyaon d; = |zt —z!| (i =1,2,...,n). Cmeuenne
KOHIIOB OTPE3Ka CINTacM PaBHBIM HYJIIO.
ITycte d > 0 — maxcumaabHoe w3 cMemennii. Cpean Bcex TOYEK CO CMENeHN-

em d BeIGepeM camyio mpaByio. OHa JeXUT MOCEpeNUHE MEXKAY KAKUMU-TO IBYMS
OPYTUMH OTMEYEHHBIMI TOYKAMH, CMEIIEHNE OJHON W3 KOTOPHIX He MPEBOCXOAUT IO
abcomoTHON Beaunte d, a Apyroi — cTporo mMenbile d. C Apyroi CTOPOHHL, ee cMe-
[IeHNe JOJXKHO PABHATHCA CPEJHEMY apU(PMETHIECKOMY CMEIEHNH 3TUX NBYX TOYEK.
IIpoTuBOpeHme.

Ecau xe cucrema JAMHERHBIX ypaBHEHHH C PAlUOHAJIBHBIMEU KO3(MPUIMEHTAMI
UMeeT eJHHCTBEHHOE PEIIeHNe, TO OHO BhIpaxaeTcs no popmyaam Kpamepa depes ee
KOa(hGUINEHTH (BO3MOXKHO, TIPEBAPUTENBLHO HYKHO OTGPOCHTH 9acTh YPaBHEHHI),
MO3TOMY SABJAAETCA PAIMOHAIBHBIM.

TPETBHE PEWEHUE. [Ipeamonoxum, 9T0 cyliecTByeT HabOp TOYEK, YIOBIETBODI-
FOIUHA YCAOBUIO 3a/a4d, COMEPKAININN HPPANNOHATBLHOE THUCIO (.

PaccmoTpuM suHelHOe (Ha MHOXECTBOM DAlMOHAIBHBIX YHCEd) OTOGPaXKeHUe
MHOXECTBA J€ACTBUTEIbHBIX HHCceN B ce0s, OCTABIAIOINIEE HA MECTE BCE PAIMOHATB-
HBIE YHCJIa W TepeBojsAllee « B 4mcio, 6oabiiee | mim menbiee (. [Ipumenus sTo
oToOpaX)eHne K MHOXECTBY OTMEYEHHBIX TOYEK, TOJYIUM HOBBIU HaGOP, Y I0BIETBO-
pAIOIINE yCAOBUAM 3a1adu U cojepxkamuii Touku BHe oTpeska [0, 1]. Oanako, sTo
HEBO3MOXKHO, TaK KaK KPaWHAA W3 DTHX To4eK (HamGolee yIaleHHAd OT KOHIOB OT-
pe3Ka) He MOXKET JeKaTh MOcepenHe MeX 1y ABYMSA JADYTUMU.

2. IIEPBOE PEIIEHUE. Tak Kak AIWHBI CTOPOH TIONYIUBIINXCA TPAMOYT OTHHUKOB
HE TMPEBOCXOAAT |, To TIIOMA b KaXkJOTO W3 HUX HE MPEBOCXOAUT JJMUHBI MEHBIIEH
CTOPOHBI. 3HAYNAT, CYMMa JJUH OTMEYEHHBIX CTOPOH MPSIMOYTOJHHUKOB HE MEHBIIIE
CYMMBI WX IUIomaen, T.e. 1.

BTOPOE PEIEHUE. [IpoBemeM nBe pAMBIe, COMEpKAITNE CMEXHBIE CTOPOHBI KBa-
apata. CrpoenupyeM Kax bl TPAMOYTOJBHUK HA TY U3 MPOBEJEHHBIX MPAMBIX, KO-
TOPOU MapaJjieJbHa €r0 OTMedeHHas cTopoHa. Ecin mMpoeKnn moJHOCTBIO TOKPHLIN
OJHY W3 CTOPOH KBajpaTa, TO yXke& CyMMa TapalJelbHBIX €l OTMEYeHHBIX CTOPOH
6oubine 1. Ecan xe Ha ABYX cTOpoHaX KBajpaTa eCTh MO KpaWHEH Mepe Mo TOYKeE, HE
TMOKPBHITON TPOEKIUAMHA TPAMOYTOJBHUKOB, TO CYIMIECTBYET TOYKAa BHYTPH KBaapa-
Ta, TPOEKNINH KOTOPOU HAa CTOPOHBI HE MOKPBITHL. TeM camMbIiM, OHA HE COAEPKUTCA
HHA B OJHOM MPAMOYTOJBHHUKE. IJTO MPOTHUBOPEYUT YCJIOBUIO, 3HAYUT DTOT CIydan
HEBO3MOXKEH.

3. OTBET: 1998 dponapei.

Byaem cumraTh, 9To (hOHAPU CTOAT B CEPEUHAX OCBEIIAGMBIX WMH OTPE3KOB.
IMpouymepyem donapu B mopsjake UX CleJoBaHuA BAoab goporu. Torjga oTpeskw,
ocpemaeMele k-M u (k + 2)-M doHapaMn He mepecekatoTcs (Tak KaK B NPOTHBHOM
caydae mpu BeIkIodeHnn (k + 1)-ro doHaps ocselieHHas 06aacTh He M3MEHUIACH
6bl). 3HAYAT, CyMMa [JIMH OTPE3KOB, OCBEIEHHBIX (DOHAPAMU C HEYETHBIMH HOMe-
pamu, MeHBIIE JINHBI JOPOTH, CJAeJOBATEIbLHO, UX KOJUIECTBO He TpeBocxoauT 999.
Anamoruvno, (hoHApEN ¢ YeTHBIMEA HOMepamu Takxke He Goabine 999. TlosTomy Bcero
donapen ue Gomabire 1998.

C apyrou crtopoubl, 1998 donapenn 66iTh MoxkeT. Hanmpumep, mycTh HEpBBHIU 1
nocae THUNA (POHAPU CTOAT HA PACCTOAHUU MOAMETPa OT KOHIIOB JOPOTH, a OCTAThb-
Hble PACIOJOXKEHBI PABHOMEPHO B/OJMbL AOpOTH. [Ipu 5TOM paccTodaHme MeXAy CO-

999
ceTHUMU (HOHAPAMEU PaBHO Tog7 M ITO 6oJIbIlIe, 9eM TOJMETpA. SHAYUT, 00IacTH,
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ocBelaeMbie -M 1 (74 2)-M GoHAPAME, He IEPECEKAIOTCA. 3a30p MEXKAY 3TUMHI 06aa-
CTAMM ocBelaeTcsa ToAbKo (i + 1)-M donapem. TosToMy TpH BHIKIIOUEHHH JHO60TO
doHapA MOABATCA HEOCBEIICHHBIE YIACTKH JOPOTH.

4. Haiijiem mpex 1e BCero yCJIOBHE TOTO, YTO BOUTHIA B TOYKe M Ha CTOpPOHE Tpe-
YT OJABHUKA TBO3b (MEIIAET» TIOBEPHYTH STOT TPEYTOJIbHUK BOKPYT HEKOTOPOU BHY-
Tpenten Touku O. [IpoBeseM oKPyKHOCTH ¢ IeHTPOM B (O, IPOXO AAIIYIO Y€PE3 TOUKY
M . IlycTh 5Ta OKPYKHOCTH TepeceKaeT CTOPOHY TPEYTOAbHUKA TaK, YTO JBUTAACH
IO OKPYXKHOCTH TI0 YaCOBOU CTPEJKE OT TOYKH M, MBI onafaeM BHYTPb TPEYT Odb-
Huka (puc. 1 a). Torja npu moBopoTe Ha MaJeHBKUH YT OJ IPOTHB YacOBOH CTPEJIKH,

M. M.
AN w4
M M JM M1 1M1

a) 6) B) a) 6)

Puc. 1. Puc. 2.

B TOYKY, TPOOGHUTYIO T'BO3JEM, TOMajgaeT HEKOTOpad BHYTPEHHAA TOYKa TPeyTOdb-
HUKa. JTO O3HAYaeT, 9TO TBO3b MPEMATCTBYET TaKOMy TIOBOPOTY TPeyTOJbHHUKA.
IToBepHYTHL ke ero Ha MaJeHLKUH yTOJ MO 9acOBOH CTpeJKe HTOT T'BO3h He Mella-
er. Ecam xe gBuUrasch Mo OKpyKHOCTH TO 9acOBOM CTPEJKe, MBI MOMaj aeM Hapy Ky
TpeyroabHuKa (puc. 1 6), TO TPEYToAbHUK MOXKHO MOBEPHYTEH BOKPYT Touku O mpo-
TUB 9acOBOH CTPEJKH, HO Heb3fA B o6paTHylo cTopony. Hakorer, ecan nmposejennas
OKPYKHOCTEH KacaeTcA CTOPOHHI B Towke M (puc. 1 B), TO MOBEPHYTH TPEYTOIbHUK
BOKpyT Todkn () Helb3sl HA B KaKylO CTOPOHY.

BoccTaBuMm nepnenauKyaap K CTOpoHe TpeyroabHuka B Touke M. Toraa aaa aio-
601 Touku O, Jexalel Ha DTOM NMEPNEHAUKYIAPE, TOBOPOT TPeyTOJbHAKA OTHOCH-
TEALHO Hee HeBO3MOXeH. /I oCTalbHBIX TOYEK BO3MOXKEH TOBOPOT B OJHY WU B
IPYTy!0 CTOPOHY B 3aBUCHMOCTH OT TOT'O, TI0 KaKyl CTOPOHY OT BOCCTABJIEHHOTO
TIepIeH MKy AApa JeXKAT Todka. A mMeHHo, ecau Todka O JeXUT MO MPaBYI CTOPO-
HY OT TIePIeHANKYAApa (€CaINn CMOTPETh BHYTPh TPEYTOJBHUKA OT €T'0 CTOPOHHI), TO
BO3MOXKEH TIOBOPOT TIO 9acOBON CTPeJKe, a eCJH TO JeBYI0, TO MPOTHB.

Ilycth Temepb Tpu rBo3asa BOUTHI B Todkax My, Ms m Msz ma croponax AB,
BC u CA cooTBercTBenno. Ecm Tpu mepnenuKyaapa, BOCCTaBIEHHBIE B 3THX TOY-
Kax K CTOpPOHAM TPeyroJbHHKA, HE IMepPeceKaloTCA B OMHOM TOYKE, TO CPeAH da-
CTell, Ha KOTOPHIE OHN pa3bWBafOT MPOCTPAHCTBO, MMEETCA TPEyTOMLHNK, JeXKAITAH
CTPOTO BHYTPH AaHHOTO TpeyTodbHWKa. Kaxjgad ToYKa BHYTPH BTOTO TPeyTOdb-
HUKa JeXWUT MO OAHY CTOPOHY OT BCeX TpexX MepleHIWKyJApPOB: JU60 TIO JEBYIO
(puc. 2 a), 6o no mpayio (puc. 2 6). 3HAYUT, B HTOM ClIyHae BO3ZMOXKEH MOBOPOT
TPeyToJbHUKA, 9TO MPOTHBOPEYNT ycaoBHio 3agaqdu. CiaefoBaTelbHO, TPH BOCCTa-
BJEHHBIX TIEPIEHANKY/IApa MepeceKaloTca B OJHON Todke. B sToM caydae masa Tod-
KW, B3ATOH B OO0 M3 MIeCTH 06JacTell, Ha KOTOPHIE TTEPIEH ANKYIAPHl 1eIAT Tpe-
yTOJBHUK, TOBOPOTY BOKPYT Hee B KaXKJOM HaMpaBJeHHU MPeNATCTBYET KaKOU-TO
TBO3/Tb.
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Puc. 3.

JlokaxkeM, 9TO eCAd pacCMaTpHUBaeMble MepPIEeHIUKYAAPLI IepeceKaloTcsa B O
HOU TOYKE, TO

AMy + BMy + CMs = M1B + M>yC + M3A.

IIpoBegem miasi 3TOr0 MpAMBIE, MapaLIeIbHbIE CTOPOHAM TPEYTOJbHUKA, YePE3 TOU-
Ky M mepeceveHUs MEPHEHAUKYIAAPOB. TOYKH TMepecedeHns 3TUX MPAMBIX CO CTO-
poHamu TpeyroabHuKa obosnadum Ap, Ay, By, By, C1, Cy, xak Ha puc. 3. Torga
AiMy = MyBs, BiMy = M5C,y, C1 M3z = M3As, TOCKOABKY BBICOTHI PaBHOCTO-
poHHUX TpeyroabHukoB A1 M By, BiMCs n Cy M Ay ABAATOTCA TakXke MeTUaHAMI.
Kpome Toro, AA; = CsC, BBy = As A, CCy = B3 B, Kak 60KOBBIE CTOPOHBI PaBHO-
6enpeHHbIX Tpamenui. CkaaTbiBas MIECTh PABEHCTB, MOJAydaeM TpebyeMoe.

0 MsA _ 5

TCIOa TTOAYIaeM MaC = 7

5. C xax 0ol paccTaHOBKOW |mced OT | M0 n CBAXKEM [[Be KOHEYHBIE MOCIEI0BA~
texsnocTn {a;} u {b;} (1 < ¢,j < n). Onpegeanm q; (rayéuuy 4ucia i) Kak Ham-
6OJIbITIEE KOMMYIECTBO YUCEN B PACCTAHOBKE, MAYIINX B MOPSAKe YOBIBAHUSA, TIOCIETHEE
I3 KOTOPHIX PaBHO %, a b; (riy6umHy MecTa j) kak HauGoJblllee KOJINYECTBO HUHCET B
paccTaHOBKe, MAYIINX B MOPAAKE YOLIBaHWSA, MOCIETHEE W3 KOTOPBIX CTOUT Ha j-M
MecTe.

3Has mocaegoBaTenbHocTH {a; } 1 {b;}, MBI MOXKeM 0JHO3HAYHO BOCCTAHOBUTD HC-
XOMIHYIO PAcCTaHOBKY. /leMcTBUTENBHO, HAa KaX J0€ MECTO MOXKHO MOCTABUTH TOJIBKO
9UCT0, UMEIOIIee Ty XKe TUIYOWHY, 9TO W 5TO MecTo. PaccTaBuTh ke 9Yuciaa NaHHOU
TIyOUHBI IO MECTAM DTON ke TJIyOHHBI MOXKHO €IMHCTBEHHBIM CITOCOG0M — B TIOPAIKE
BOBpacTaHusd, WHAYE MBI TPUIEM K MTPOTUBOPEYNIO C ONpeIeJeHIEM TJIyOnHHI.

J1s xopoliell pacCTaHOBKHI BCe /IEMeHTH [Oc/IeoBaTelbHoCTeR {a; } 1 {b;} Mo-
TYT OpuHUMATH 3Ha4veHusa oT 1 g0 9. Takux map mociae1oBaTeIbHOCTER BCETO UMEETCA
(97)? = 81™. Tlpu 5ToM Kax1ad U3 HUX MOXKET COOTBETCTBOBATH He 6oJee, 9eM OTHOl
paccranoBke. [loaToMy XOpOIMX PaccTaHOBOK He GOJbIIIE.

6. [IEPBOE PEMEHUE. OGo3nadum depe3 N MaKCHMaJbHOE KOIMIECTBO OPEXOB,
MMEIOINXCS B JaHHBIN MOMEHT Yy OMHOTO dejoBeka. [lepekia nbiBaHuUsA OPEXOB IPUBO-
14T K naMmenenmwio N. [Ipocaeaqum 3a sTumu mameHenuamu. /lokaxem cHadama, 9To N
HE MOXEeT BO3PACTH TIOC/Ee TIepeKJIaabiBanns opexoB. [leficTBuTenbHo, ecin N HeTHO,
TO KaX[bIll 49eloBeK ocTaBasgeT cebe He Goiee N/2 opexoB, a moaydaeT TakkKe He
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6onee N/2 opexos, a eciu N He9eTHO, TO KaXK /bl 9eJI0BEK OCTaBIAeT cebe He Hoee
(N —1)/2 opexon, a noay4aet ue 6oaee (N + 1)/2 opexos.

Mpeanoaoxum, aro N > 10. Torga cymecTByeT wemoBek, uMerolmin MeHbine 10
OpexoB (B MPOTHBHOM ciiydae oblllee KOJIUIECTBO OpeXoB ObLI0 681 Goabire 100).

JlokaxkemM, 9TO TOCHE KAKOTO-TO KOJUYECTBA MEPEKIANbLIBAHUN N YMEHBIIATCA.
W3 sToro cpasy caeyeT yTBepXKIeHUe 3a1atH, TIOCKOIBKY B atoboM caydae N > 10.
PaccmoTpum cepuio nepekaabiBaHui, npu KoTopo N He MeHsieTcsa. YTo6wl ceaTh
aHaJN3 HATJIATHBIM, TPEJIOJOKUM, ITO KAk b Yel0BeK JAePKUT (PAaKOK: CUHU,
ecan y Hero N opexoB, 6eabiit — ecan (N —1) opex, KpacHBIN — B OCTAIBHBIX CIydasX.
YenmoBek, numeonni He 6ojaee 9 OpexoB, MOXKET AepKaTh TOILKO KPACHBIN (DAAKOK.
TMosTomy xoTa-661 OMH KpacHBIN (JIaX)oK 06A3aTelbHO TPUCYTCTBYeT. ByaeMm j1o-
Ka3bIBaTh, YTO KOAUIECTBO CHHUX (DJIAKKOB YMEHBIIIAETCA, TaK 9TO CEPUA PAHO WK
MO3/THO 3aBepIIUTCA. PaccMOTpuM oTelbHO ABa Caydas.

Hepeeni caygan: N vetHo u N > 12. Cunue daaxku He fo6apagored (gepxaimi
He CHHUHI (PIaXKoK ocTaBideT y ce6s He Goaee (N/2—1), a noxy4aet He 6oaee N/2 ope-
XOB) W He [IBUTAIOTCA, T. €. MOC]e 0UePETHONO lepeKaafbIBaHuA CHHIe (MIaxKn 6y 1y T
TOJNBKO ¥ TeX, KTO UX jJepXkKaJ o nepekianbiBanud. KpacHbie (MJIaKKN « IBUTAIOTCA»
(TOT, KTO CHANT TOC/E YeTOBEKA ¢ KPACHBIM (PIakKOM, TToAydaeT He Goxee (N/2—2),
a ocTaBiAeT He 6ojdee N/2 opexoB, Tak 9TO MOCAe DTOU ONEPAlMH OH BO3bMET B PY-
K1 KpacHbIH ¢uaxok). Tak kak XoTsa 6Bl OJNH KpacHBIH (QIakoK CYIIECTBYET, TO
KOJWYECTBO JepKalluX cuHUE (PAakKu 06A3aTeIbHO YMEHBITUTCA TIOCAE HEKOTOPOT O
KOJIMYECTBA MIArOB (CHHUN W KPACHBIN (PJIaKOK HEMHHYEMO (CTOIKHYTCH? ).

Bropon cayqan: N nedeTno. B orimdne oT mepBoro ciay4asn, HOBble CHHEUE (DAAKKH
MOT'YT TOABIATHCA. V3MEHUM HECKOABKO MpaBuia. [IpenofokumM, 4To Tepes TeM,
KaK OCYIIeCTBUTH Tepelady OPeXoB, Kaxk IbIH TMepeal BCIo UMEIOIIYIOCH y HErO Kyqy
cBOEMYy cocejly cieBa. flcHO, 9To Takas onepalius He BAUAET Ha PACTIPe/IeJeHIe OPEXOB
Mex 1y Joabmu. [Ipu 5ToM paccMaTpuBaeMbIl CIyYall CTAHOBUTCA AHAJOTHIHBIM YiKe
pazobpaHHOMY.

BTOPOE PEMEHNE. O6o3HaunM 4epes fi(n) KOMMYECTBO OPEXOB, KOTOPOE JOJ-
KeH OTJaTh CBOEMY MPAaBOMY COCelly, 9YeMOBEK, HMEIOIINT 1 OpexoB, a udepes f_ (n)
KOJWYECTBO OPEXOB, KOTOPOE TPH 3TOM OH ocTaBiasgeT cebe. OUeBUHO, 4TO

s €CJIN N 9€THO, €CJIN N 9€THO,

2 2’
n) = _(n) =
frm =19 2 rm=1 .7
,  €eCcJqHW N HEeIeTHO; 5  CCIH T HEYETHO.
ITporymMepyem atogent 3a cToaom ducaaMu oT | g0 10 MpoTWB 9acoBoll cTpesKn
n obozHadnM depes a; = 10 + b; KOIMIecTBO OPexoB y i-T'O deJoBeKa. 3aMeTHM,
10
9TO E b; = 0. IlycTh Toche oaHON OTepanuyl KOJAW9IeCTBO OPEXOB y i-TO dYeJoBe-
i=1
ka crairo a; = 10 + b;. Torga nerko mojgcuutath, 4ro af = f_(a;) + fy(ai-1),
by = f_(bi) + f+(bi—1) (MBI mpenmonaraeM, 9TO HyMepalusd JOAeH MPOBEJEHA (IO
Mogyio 10»; B 9aCTHOCTH, HyJeBOH Yel0BEK CYTh AECATHIN).
10 10
Paccmorpum cymmy S = g |b;| = E |a; — 10| m mpocaeguM, Kak OHA U3MEHAETCA

i=1 i=1
IpH KaxX oI onepannn. Bocmoab3yeMcd IIpU 5TOM HEPABEHCTBOM O MOJYJ/E CYMMBL I
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TeM, 9TO MpH J060M TeaoM n uncaa f—(n) n fi(n) He MOTYT 6BITH PA3HBIX 3HAKOB,
otkyaa n = |f1(n)| + |f- (n)|. Jokaxem, 9To Beru4unHa S He BO3pacTaeT:

10 10
SR =D 1= (bi) + Fa(bioa)] <
=1 =1

10

< Z(|f—(bi)| + [ f(bim1)]) = E |f-(bi)| + Z |f4(biz1)] =
= Z |f-(bi)] + Z [Fe () =D (£ () + |4 (b)]) = Z [6:].

i=1

JlokaxeM Telepb, 4TO eClH He BCe b; paBHBI HYII0, TO S yMeHBIIHTCA (GBITH MOXKET,
nociie HecKoabKnx omepammii). [Tpexkae Bcero saMeTnM, 9To cpean b; TOMKHBI GBITH
9ucia KakK MOJOKUTENbHBIE, TaK W OTPUIATENbHBIE (B TPOTHBHOM CIy€ae HX CyMMa
He Moria Gbl PABHATHCA HYJIO), MHBIMU CIOBaMU, €CTh JIOIH, UMetonme Goabie 10
opexoB, u aoau, uMmeomniue Merbitne 10 opexos. Toraa obg3aTenbHO HAUAYTCA TAKUE j
ui,aroa; > 10, a;41 =aj42=...=a;_1 =10u a; < 10 (MeficTBUTENBHO, BPEMEH-
HO OTCajJuB Bcex, nMerornux mo 10 opexoB, U ABUTAfACh BIOJIb CTOJMA MPOTUB 9acOBOR
CTPeNKH, MBI 0683aTETbHO B KaKOU-TO MOMEHT TEPERJeM OT YelOBEKA, MMEOIIET O
Goabiie 10 opexoB, K 4emoBeky, nMmeomiemy Menbie 10 opexos). Ha crenytorem mra-
ry Mbl 6ygeM HMeTb a;41 > 10 (Tax kak (j+ 1)-1 JeaoBex oTalz b OpexoB, a MOLy THI
GoaIblle), djys = ... = aj—1 = 10 (HOCKOIBKY BCe H5TH JIIOAM OTAAIN U HOLYHIIN IO
5 opexoB) u, mo-npexkHeMy, a; < 10 (Tak Kak i-il 4eq0BEK, OTIaBad OPEXH, OCTABHII
cebe He GOMBIIE YETHIPEX, a TOAYYNI D). 3HAYUT, Yepe3 HECKOJBKO IIaroB OKa)eTCsa
a;—1 > 10, a; < 10, T.e. b;j_1 > 0, b; < 0. B s1om caydae fy(bi—1) >0 u f_(b;) <O,
MO3TOMY HEPABEHCTBO O MOJYJE CYMMBI, KOTOPBIM MBI BOCIIOJNB30BAJNChH, TIPEBPAIIa-
€TCsi B CTPOroe. JHAYNT, BedUdnHa S Ha CAeYIOMIEM Iary yMeHbmuTcs. [lockoabky
BeJUYHHA S HE MOXKET YMEHbIIATCad GECKOHEYHO [0JATO, B HEKOTOPBIA MOMEHT BCE
JIOIU 33 CTOJOM OyayT uMeTh 1o 10 opexoB.

7. IIEPBOE PEWEHUE. o ycaoButo LZAM B = ZC'M D, npuGaBuB k o6enmM da-
ctsam 3Toro paBercTtBa LBMC, monyvaem ZAMC = ZBM D. Kpome Toro, AM =
= BM u CM = DM, nostomy Tpeyroabuuku AMC u BM D paBHBI IO IBYM CTO-
ponam u yray mexay wumu. Suadut, AC = BD u LZMAC = ZMBD. Tlycts O —
TOYKa MepecedeHns quaroHaiei derhipexyroabuuka ABC D (puc. 4 a). W3 paBeHcTBa
ZMAO = ZM BO u o6paTHOU TeOpPEMBI O BIUCAHHOM YTJE CAEAYET, 9TO TOUYKH A,
B, O u M nexat Ha 0JIHOU OKPYXKHOCTH, U ciaefoBaTeabuo, ZAOB = ZAM B = 120°.

PaccmoTpum Takyio Touky N (Jexkaliyio mo Ty e CTOpOHY oT npaMoit AD, 4To u
geTwipexyroabank ABC D), uro Tpeyroabuuk ADN pasHocToponumi (puc. 4 6). Co-
eJIMHUM €€ CO BceMu BepimmHamu deTwipexyroabuanka ABCD. IMockoabky ZAND =
=60° = 180°— LAOB = ZAOD, u3z o6paTHON TeOPEMBI O BIMCAHHOM yTJI€ CIEYET,
aro Touku A, D, N u O nexat Ha ojgHou okpyxuoctu, saadutr ZOAN = ZODN.
CaenoBarenbno, Tpeyroabaunkn ANC u DN B paBHBI IO IBYM CTOPOHAM U YTy MEX-
ny aumu. [Hostomy ZDNB = ZANC, BoauTas u3 o6enx 9acTell 3TOTO paBEHCTBA
ZDNC, monyvaem ZCNB = ZAN D = 60°. Kpowme Toro, CN = BN. D70 o3Ha4aerT,
aTo Tpeyroabuuk C'N B npaBuabhbiii. Touka N aBiAseTCA HCKOMOH.
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D D
C C
~ S
N
A B A B
a) 6)
Puc. 4.

BTOPOE PEIIEHUE. /lokKaxkeM cHadamga clAeAyiolllee yTBepXK AeHUE.

—

JIEMMA. Ilycmb nanpasaennvie ompesxku Ay By u Ay By umeiom pasuvie daunw,

u yeoa mexncdy Humu pasen a. Tozada ur moscHo nepesecmu dpye 6 dpyaa NOGOPOMOM
HA Y204 O 60KpYe HEKOMOPOU MONKU.

IepeBegem manpasieHHbIN 0Tpezok A1 By B m C TIOMOIIIBIO KOMTIO3UIIUN ABYX
oceBbIX cuMMeTpuil. Ochio IEPBON CHMMETPUN BO3BMEM CEDETMHHBIA TIEPITEeH TUKY IAP
K oTpesky Ai Ay, mpum sToMm Touka Ay mepenrger B Az, a B] — B HEKOTOPYIO TOYUKY
B’. Ock BTOpOI cuMMeTpun — 6uccekTpuca yraa B’ As By, Kommnosunua aByx oce-
BHIX CHMMETPHI — 5TO JAN60 MapalIeJbHBIN TIEPEHOC (€CaN OCH MapaJledbHbl), 060
MOBOPOT Ha YroJ « (eciu Och TepeceKaloTes Mo yriaoM «/2). B paccmaTpuBaeMom
ciyvae UpU MPUMEHEHNN KOMIIOZWIINE IBYX OCEBBIX CHMMETPUH HAlpaBJIeHNE BEKTO-
pa A1 Ay uamMenmIOCH Ha YT OM (v, TIOSTOMY 3TO MOT 6BITH TOJBKO MIOBOPOT HA YT O (.
JlemMa gokazana.

PaxTUUecKn MBI JOKa3ajdu, 49TO JI000e COXPAHSIOIIee OPUEHTAINIO IBUKEHUE
MJIOCKOCTHU SIBAAETCA AUO0 MapaielbHBIM TEPEHOCOM, JN60 TTOBOPOTOM. JTO yTBe-
pxjenne HazbiBaeTcs Teopemon lagus.

Iepenigem Temephb K A0Ka3aTeAbCTBY YTBEpXK JeHus 3agaqu. Uz ycaoBus creayer,
9T0 Tpu moBopoTe Ha yroa 120° oTHocuTeabHo Touku M BepmmHa A TEpexoquT B
B, a C B D. 3ua¥uT, npu 3TOM TOBOPOTe HampaBieHHbIN oTpe3ok AC mepexoquT B
HAIPABJCHHEIA 0TPe30K BI), O3TOMY UX JUIMHBI DABHBI, a YI'OJ MEXKIy HUMH PAaBeH
120°. 3ua4uT, yroa Mexay HanpabieHHbIMEH oTpeskamu AC u DB pasen 60°. Co-
TJIACHO JEMMe, CYIIECTBYeT TO4YKa N, TIPU MOBOPOTE BOKPYT koTopon Ha 60° Touka
A nepenier B D, a C' 8 B. OHa u ABAsgeTCS MCKOMON.

8. a) IIATh KapT MOXHO BBUIOKHUTB B pasiudHoM mopsjake 120 crnocobamu, a Ko-
JUYECTBO KapT, W3 KOTOPOTO HYKHO OTTafaTh 3aKpHITYIO, paBHO 48. [losTomy ama
pellleHns 3a1a<u JOCTATOYHO HAUTH CHOCO6 3aKOAMPOBATH 3aKPHITYIO KapTy C IO-
MOIIBIO TOPAIKA BHIKJIA IBIBAHUSA MATH KapT.

Ipex e Bcero, GoKyCHUKH IOTOBapUBAOTCA 06 YIOPAJOYEHUH MO KAKOMY-THOO
TIPABUIY BCEX KapPT KOJOJBI, TPU DTOM KakKIad KapTa MOJy9IuT HOMep oT 1 g0 52.
Kpome Toro, oHm HyMepyOT BCe MEPECTAHOBKH W3 MATH 3JIEMEHTOB YHCJIaMHU OT |
1o 120.

IycTs mepBbIl POKYCHUK MPOM3BOJBHBIM 06Pa30oM BEIOUPAET OHY U3 TATH MOIY-
YeHHBIX KapT (KOTOPYIO OH OCTAaBUT 3aKPHITOM) 1 HaxonuT ee HoMep N. ComocraBus
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OCTaBIINMCA YeThipeM KapTaMm nudpsl 1, 2, 3 u 4 Mo cTapIIMHCTBY, a 3aKPBITON
KapTe — MUMPY 5, OH BHIKIAABIBAET UX B TOPAAKE, COOTBETCTBYIOIIEM TIEPECTAHOB-
ke ¢ HomepoMm N. BTopoll BuANT MOPAMOK BBHIKJIAIBIBAHUA KApT W MO3TOMY MOXKET
OTTajaTh 3aKPHITYIO KapTy.

6) Ecan geficTBOBATH TakK XKe, KaK W B IIYHKTE a) — MBITAThCA 3aK0NPOBAThH HO-
Mep 3aKPBITOW KapTHI € MOMOIIBIO MOPS KA BBHIKJIAIBIBAHAA 9€THIPEX KapT, TO 3TOTO
HE TIOJYUUTCA: 3aKPBITON MOXKET OKa3aThcs ojiHa 13 48 KapT, a BO3MOXHBIX CIIOCOGOB
TOCEIOBATENBHOTO BHIKJIA [BIBAHUA 9€THIpeX KapT Bcero 24. Tem He MeHee, 0OTBET U B
3TOM caydae MOMOKUTEAbHBIN. 1715 3Toro hoKycHUKaM HYKHO UCTIOIB30BATH TO, 9TO
BBIOOD OJJHOW W3 TMATH KapT, KOTOPYIO HYXKHO GyAeT OTTrafbiBaTh, TOXKE HAXOTUTCH
B UX PyKax.

OnaTes cunTaeM, 9TO KapThl B KOJOJE W TEPECTAHOBKU M3 YEeTHIPEX BJIEMEHTOB
npoHyMepoBaHbl. [lycTh mepBbI (DOKYCHUK MOMYYIAET MATH KapT, HOMEPA KOTOPBIX
paBHBI @1, a2, d3, G4 W a5 (B TOpAKe BozpacTauus). Ecim as — as < 24, To oH
OTKJIabIBAET CTAPIIYI0 KapTy (¢ HOMEPOM d5) M BBHIKJIAABIBAET OCTABIINECH HEThI-
pe B MOpAKe, COOTBETCTBYIOMIEM YHCIY ds — G4. ECIW Xe as — a4 > 25, TO Torjga
as — a1 > 28, moaTomy 52 + a1 — as < 24. B aTom cayvae mepBbiil GOKYCHUK OTK.JIa-
JBIBaeT MJIAIIYIO KapTy (¢ HOMEPOM d1) M BBHIK/JIAIbIBAET Y€TBEPKY KapT B MOPAJKE,
COOTBETCTBYIOIIEM YHUCAY D2 + a1 — as.

Teneps BTOpOMY (QOKYCHUKY, YTOOBI Y3HATH HOMED 3aKPBITOR KaPTHI, JOCTATOY-
HO K HOMEPY KapThl, CTapIIel B BBIIOKEHHON YeTBEPKe, NTPUOABUTH HOMED BBLIOXKEH-
HOW MOCJAEOBATEABHOCTH U, ECJIH TOJYIEHHOE YUCAO 6ObINe H2, BEIYECTh H2.

9. PaccMoTpuM cieayioniyo KOHCTPYKInio. BozbMeMm Habop KybmkoB u Oyaem
CTPOUTH W3 HWUX «BallleHKW» — CTOJOUBI BHICOTON @1, @3, ..., Gy (puc. b). Mocun-
TaeM JABYyMsA COOCOGAMU, CKOJbKO KyOMKOB HaM s 3TOro nmoHamoburcs. CunTas mo
cTOAOIaM, TIOAYIaeM, ITO KOANIEeCTBO KYOUKOB paBHO CYMMe HYHCeJ TIEPBOTO Habopa.
Jpyro# cioco6 moacdera — 1o caoAM. KoandecTBo KyGHKOB B MEPBOM clioe (CTOfA-
MIUX Ha TOJy) PaBHO by = N, B CJAEAYIONIEM Cloe — b1, U T. JI., KOIHIECTBO KYGUKOB B
i-M cioe paBHO b;. [TosToMy o6miee wmcao KyOHKOB paBHO CyMMe YHCEN BTOPOTO Ha-
6opa. JHa4YUT, CyMMBI 4duces oGomx HaGOPOB

COBMAJAIOT. be__ —
3AMEYAHNE. Tloxokas KOHCTpYyKImA mc- & (— —

MOAB3YeTCA MPH BECICHUN MOHATHA WHTETPA-

aa. YTo6wl MO ACIUTATE TLIOMIA b KPUBOJMHEN- bl

HOW (Uryphl Mo rpadukoM (yHKIUH (MHTe- 4 4105030405 Ag A7 .. @,

rpai), ee IPUGAMKAIOT CTYHEHIATHIME (DYHK-
nuAMHA, rpadpuKn KOTOPBIX COCTOAT U3 TOPH-
30HTAIBHBIX OTpe3KOB. [lomans GUrypsl o1 cTyneHYaTol GyHKuuen (HHTErpaib-
HYIO CYMMY) MOXKHO TIOJICYUTATh JBYMA CMOCOGaMMN, aHATOTHYHBIMY TIPUBEICHHBIM B
peliieHnn crnoco6am moacyeTa dncaa Kyoukosn. [lomyvaemble mpeeabl NHTET PATbHBIX
CYMM B BTHX [IBYX CIydadx HazbIBalOTCA uwmezpadom Pumana u unmezpason Jebeza
COOTBETCTBEHHO.

Puc. 5.

10. MoxHO cYnTaTh, YTO CTOMMOCTH MOHET B I'POIIaX B3amMHO mpocTh. [len-
CTBHUTEJbHO, ECJIW OHU UMEOT HauGOMbIINN O0mni feauTedb d > 1, TO JeHOMUHUDYEM
TPOIII, TPUPABHAB OAUH HOBBIN K d cTapbiM. Tora Bce yCcJIOBUSA 3a1a91 MO-TIPEKHEMY
BBITIOJMHEHBI, HO HOBBIE CTOMMOCTH MOHET Oy 1y T B3aMMHO IMPOCTHIMU.
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MycTh n pazGOMHMKOB OTHAJIN M MOHET Ha OOIIyI0 cymMmmy B g Tpomen. Tak kak
TMpH BBIYUTAHUA W3 ¢ CTOMMOCTH JOOOW MOHETHI MOJAYYHM YHCIO, KPaTHOE 7, TO
CTOMMOCTH BCEX MOHET JalOT TIPU JeJeHUN Ha N OAWH W TOT XKe ocTaTok r. Tak Kak
CTOMMOCTH M060r0 Habopa 3 m — | MoHeTHl jAeautcd Ha n, To (m — 1)r peaurcs
Ha n. Kpome Toro, 7 u n B3aUMHO TPOCTHI, TIOCKOJIbKY JIOGON WX OGIIUHA TeJUuTeNb
ABJAAETCA OOIIMM JeJUTENEM CTOUMOCTeR Bcex moueT. OTcoga caeayeT, 9T1o m — |
NeJUTCA Ha N.

11. OTBET: He MOXeT.

ITEPBOE PEMEHUE. ITycTh MBI WMeeM TpAMOYTOMBHBIN Napadienenunen P/, me-
KAl BHYTPH TPAMOYToJAbHOTO mapamaietenunega P. Ouenum aBymsa crmocobamu
cyMMmy | JUIMH TPOEKITUU TpexX B3aWMHO TePHeHAUKYJIAPHBIX pebep mapaJuieJenurnena
P’ Ha Tpm NpAMBIX, TapaMIeJbHBIX pebpaM MapaJieenunena P.

C oIHOW CTOPOHBI, CYMMa TTPOEKIMH TPEX B3ANMHO TEPIIEH IUKYIAPHBIX pebep ma-
pamwteqenunena P’ na mo6oe pe6po napaJienenumnena P He TPeBOCXOUT JJIMHBI 5TOTO
pe6pa. [leicTBUTENBHO, TPOEKIIUA BHYTPEHHETO Tapajulelenuiena Ha Joboe pe6po
BHEIIIHETO €CTh OTPE30K, KOHIIBI KOTOPOT' O — 3TO MPOEKIUHU JBYX MTPOTUBOMOJOKHBIX
BepinuH. OT OAHOW W3 HUX MO APYTOW MOXKHO MPOWUTH MO TPEM B3AWMHO TEPIEH -
KyJsApHBIM pebpam. [TosToMy paccMaTpuBaeMas TMPOEKIUA paBHA CyMMe MPOEKIMH
TUX Tpex pebep, OHA, OYEBUIHO, He GOJbINe, ¥eM jUIMHa pebpa, Ha KOTOPOe MBI
mpoenupyeM. 3Ha4duT, [ He MPEBOCXOANT pa3Mepa maparenernumena P.

C apyrou cTOpOHBI, JIWHA MIOGOTO OTPE3Ka HE MPEBOCXOAUT CYMMBI €70 TTPOEK-
[IUU Ha TPU B3aWMHO NEPHEHIUKYIAPHLIX HampabieHud. [loaTomMy pasmep mapadie-
nermanega P’ me 6oabme /.

Urak, pazmMep BHYTpEHHEro Napajuiejenunejfa He GOJbIle pa3Mepa BHEITHErO.

BToPOE PEMEHUE. CHadana JOKaKeM, 9TO ILIOIIA b MTOBEPXHOCTH BHY TPEHHET O
nmapaJgefenunea He GoJbIle TUIOMA U TIOBEPXHOCTH BHeITHero. [IpuBeleHHOE HUXKE
JOKa3aTeIbCTBO TOMUTCA A MOG0T0 BHIMYKJIONO0 MHOTOTDAHHUKA, CONEPKAIIET OCH
BHYTPH JPYTrOTO MHOTOTDAHHUKA.

Hajenem Ha KaxIyio MpaHb BHYTPEHHETO MHOMOTPAHHUKA «IIATKY». [lankot Mbl
Haz0BeM OOBEUHEHNE BCEX JyUel ¢ BepIIMHAME Ha DPaHU, NepleH TUKYIAPHBIX i 1
HANpPaBJICHHBIX HAPY XKy MHOTOTpaHHUKa. [[pyruMu cioBaMu, manka — 5TO MHOXKECT-
BO TOYEK, MPOEKIINU KOTOPHIX Ha MJIOCKOCTH TPAHM JeKAT BHYTPU IPAHU U PACTIOJIO-
JKEHBI M0 JIPYTYIO CTOPOHY OT HTOMN MJIOCKOCTH, YeM MHOrOrpaHHuK. 3 BhIMyKIOCTH
MHOTOTPAHHUKA CAEAYeT, 9TO Jiobad TOoYKa MPOCTPAHCTBA JeXUT He Gojee, 4eM B
O/THOW IIATIKE.

Kyckn moBepXHOCTH BHENTHErO0 MHOT OT'PAHHUKA, TIONABIINE BHYTPb KaX 0N IIaf-
KH, CIIpOENUpyeM Ha COOTBETCTBYIOIMIYIO TpaHb. X TIOma s HE MeHbIIe TLIOMIA, T’
STOW IpaHu, TaK KaK MPOEKINH TOKPOIOT BCIO TPatb, a IIPH MPOEIUPOBAHUY TLIOIIA Tk
He yBeamdmBaeTcA. [IpocyMMUpPOBaB 5TH HEpaBEHCTBA A BCEX I'paHel BHYTpEH-
HET'0 MHOTOTPAHHUKA, TOJYYaeM, 9TO TUIOMAAbL ero MOBEPXHOCTH HEe TPEBOCXOAUT
TIOIIAN Y9aCTH TIOBEPXHOCTH BHEITHENO MHOTOIPAHHUKA, MOTABIIEH BHYTPD IIATIOK,
KOTOpas, B CBOIO O4Yepe/lb, HE MPEBOCXOAUT IUIOMIAN BCEH MOBEPXHOCTH BHEITHETO
MHOT OT'DAHHUKA.

ITycTh mpAMOyTOMBHBIN MapadIenenumnes ¢ pebpavu a’, b’ n ¢’ coaepxurcsa BHyTpPH
MPAMOYTOJBHOT O apaJiesenunea ¢ pebpamu a, b u ¢. Toraa coraacHo fokazaHHOMY

2(a'b’ +a'cd +b'c") < 2(ab + ac + be).
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Kpome Toro, guameTp (T.e. pacCTOAHNE MEXKAY AByMA HamGoJee yIaleHHBIMU TOY-
KaMMi) BHYTPEHHEr O Tapaulelelie1a He TPEeBOCXOAUT uaMeTpa BHemHero. Jname-
TPOM TPAMOYTOJBHOT O MapaJieenuiea ABAACTCA TJINHA €ro AUarOHAJAN, TIO3TOMY,
CpaBHUBas KBapaThl AHAarOHAJEH, HMEEM

al2+b/2+612<02+b2+62.
CroxuB 3TH [Ba HEPABEHCTBA, MOJYTaEM
(@ +b6 + )V < (a+b+c)?
7 / /
3auut, @’ +b0 +c <a+b+c
TPETHE PEIMEHUE. HazoBem e-okpecmuocmobio ¢urypul F durypy F., cocTos-
MIYI0 W3 TOYEK, OTCTOANMX HA PACCTOAHUE He GOJBINE € OT XOTA Obl OJHOW TOYKH
durypst F (B wactHocTH, Fy = F). Jlwo6aa Touka M u3 e-okpecTHOCTH P, MHOIO-

TPaHHUKA P umeer OMWH U3 CACAYIONINX YeTBIPpEX TUIIOB B 3aBUCHUMOCTH OT TOIO,
KaKo€ U3 CJeqyIOomX chIOBI/Iﬁ BEIITIOJMHAECTCA:

> M aexwut BHyTpu P;
> 6amxanmas K M ToYka MHOTOrpaHHWKa P NpUHAIEXUT ero IPaHu;
> 6amxanmas K M ToYka MHOTOrpaHHWKa P NpuHAIIeXUT ero pe6py;

> 6amxanmas K M ToYka MHOTOTpaHHWKa P ABJASETCS €ero BEPIINHOMN.

Haiigem o6bem vol P, e-okpecTtHOCTH P, MpSMOYyTOabHOTO Mapajtenenumena P c
pebpamu a, b u c. /g >Toro paspexeM ero Ha deTweipe dactu PP, P!, P2 u P3|
ABJAONINKCA MHOKECTBAMHA TOYEK YKa3aHHBIX BBIIIE TUIIOB COOTBETCTBEHHO.

O6nmem PY papen abc. P! mpegcTapageT co60il 06heUHEHNE MIECTH TPAMOYT Olh-
HBIX TApAaJIENETNIIE[0B, OCHOBAHAA KOTOPBIX ABISIOTCA TPAHAME Tapaielenuneia
P, a BBICOTH paBHHI ¢, mosTomy vol P = 2(ab + ac + bc)e. P? — »To amenaguaTh
(IETBEPTYIIEKy MUIAWHAPOB PAANYCa £, BHICOTH KOTOPHIX CyTh pebpa mapaJieneny-
nefa. 3uaunt, vol P2 = (a+ b+ c)me?. P3 — 5To BoceMb «OCBMYIIEK» Mapa paju-
yca £ (Kax/jaf «OChbMYyIIKay MPEJCTaBIAeT coGON TepecedeHne OKTAHTa ¢ BEPIINHON
B BEpIIMHEe TapaJjieleluela W apa pajuyca £ ¢ UeHTpoM B Hell ke). TTosTomy

4
vol P3 = 571’63 — 2T0 06BeM IIapa pagnyca €.
OxoH4YaTeTbHO TMEEM

vol P, = %ms?’ +(a+b+ C)7T62 + 2(ab+ ac+ be)e + abe.

Eciu F' C F, to F! C F. paa awo6oro . Ilycte P — UpAMOYTOJbHBIN Ta-
pannesenunen ¢ pebpamu a, b m ¢, a P’ — cojgepxammiica B HEM TPAMOYTOMLHBIN
napaanenenutef ¢ pebpavu a’, b’ u ¢’. Torga s aoboro & purypa P! comepxurcs
BuyTpu P., unosromy vol P! < vol P;. O6e 9acTu 3TOro HepaBeHCTBa — MHOT OWJICHbI
TPeThel CTEMEHH OT £ C PABHBIMU KOX((UIMEHTAME TPHU CTAPIIEM WIeHe. SHAYHT,
koaunmenT mpu £2 B eBOI YACTH He GOMBIINE, UeM Ko3hMHUIMEHT IpH £2 B IPaBOi
gacTu. JTo o3HadaeT, 4To a’ + b + ¢’ < a+ b+ ¢, T.e. pazMep napamrenenunega P’

He TIPEBOCXOIUT paszMepa mapaiieaenunea P.

12. [IEPBOE PEWEHHUE. [Ipexge Bcero mokaxem, 9TO Jiobad ApOOHO-TMHEHHAA
ar +b

——|—d) (I)y'HKHI/IH7 He ABJAAIOIIAACA KOHCT&HTOﬁ,
cr

(T.e. umetomas Bug f(x)
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TPEeCTABIACTCA B BUIe KOMIO3WIUN (DYHKIHUNA JABYX TEPBHIX BUAOB (JIWHEHHBIX 1
B3ATHA OOPATHON BEJUYNHBI).

Ecan ¢ = 0, To yTBepKaeHue odeBugHO (pyHKUMA ABiAsgeTcA JAuHenHoN). Ecan
ad = be, To pyHKUUSA ABAAETCA KOHCTAHTON. B ocTalbHBIX cayvasx

L AU,
c? cd

a -1
rae fl(t) =i+ ¢’ f2(t) =t f?’(t) B bc—adt+ bc —ad’

O6paTHO, KOMIO3UIKA JIO00T 0 KOAMYIeCTBA JUHERHBIX (DYHKIINN 1 B3sATHA 06paT-
HOUW BEJAWYNHBI ABAACTCA APOOHO-TUHENHON PyHKINEN. [leficTBUTEIBLHO, caMu o cebe
3T (PYHKIUH ABAAOTCA APOOHO-TMHEWHBIME, W WX KOMIO3WIHA C J000H Apo6HO-
JUHEAHON (PYHKIIMEN TaKkKe ABAACTCA TPOOGHO-ANHENHON (PYHKITHEN.

Toxaxewm, uto 2) = 1). llycrs nannas dynkuus f(z) mpeacraBuMa B BHIe KOM-
TMO3WNNN TUHENHBIX (DYHKUWN, B3ATHA 0OPATHOW BEMUYUHBI U BO3BEJEHNUS B KBaApaT.
Tax kak f(z) He ABAAeTCA NPOGHO-IMHENHON, TO BO3BE/IEHHE B KBAAPAT 06A3aTEIBHO
npucyTcTByeT. [lockonbky kBagapaT QYHKINYN TPUHIMAET TOJbKO HEOTPHUIATEIbHBIE
3HAYEHNA, MOABAAETCA HHTEPBAT, CBOGOAHBIN OT 3HadeHuu Gyuknuu. C apyrou cro-
POHBI, TPUCYTCTBUE WHTEPBaJa, CBOGOJHOTO OT 3HAYeHWH (DYHKIIUU, COXPAHIAETCH,
€CaW MBI TPUMEHSEM K HEHW JMHENHYIO (PYHKIWIO WU B3ATHE OOPATHOU BEJUYMHHI.

Tenepb pokaxeM, 9to 1) = 2). IlycTh nmeerca pyuxuus f(z), 11 KOTOPOR Hali-
JeTcs WHTepBaJ, He coflepXkalinil ee 3HadeHnin. OnaTh canraeM, 9to f(z) # const.

Pyuxumeit, o6paTHOl K p(t) = 71, aBageTca ona cama, a o6paTHaa GyHKIHA K
JIWHEWHOH (HO He ABJAAMOIIENCA KOHCTAHTON) — Toxe auHenHad. [Tosromy gocraTod-
HO J0Ka3aTh, YTO KBaJAPaT HEKOTOPOU TPOOHO-INHENHOW (DYHKIMY MPECTABIAAETCH
KaK KOMTIOBUINSA HECKOJbKUX JUHEWHBIX (PYHKIUU W B3ATHH OOPATHOU BEJUYUHBI C
nanHon pyHkumen f(z).

Tpex e Bcero BuMuTaeM u3 f(z) equnuily u obpainaeM Apobb, morydaeM (yHK-

z2 +czx+d

WO BHUIA ot a Mamee, ecim p = 0, TO npuMeHseM JuHENHYIO DYyHKIUIO g+
pr T 4q

2 2
+ % — d | u mofyvaeM MOJHBIN KBapaT (r + %) . Ecmm xe p # 0, To memaem au-

- ’ q x’z + ra’ + s
HEVHYIO 3aMeHY IIepeMeHHBIX & = T + 1_7 n moaydaeM ——————. [Ipu sTom s # 0,
pr
TaK KaK IO YCJIOBHUIO YHUCAUTENb U 3HaAMEHATEAb HE UMEIOT O6IlII/IX KOpHEN. PaCCMO—
TPUM [Ba cay4vad.
v v 2 P r
Iepppri caygan: s > 0, MOXHO cIUTaTh, 9TO § = 4~ . [I[pumennm bpynkumio =t — —
u u
’
n _ T
" ceqaeM HOByIO zamMeny ¢ = —. [lonyyuum
u

"1 4

x” - 9 2
———41) -1
(x“ -1 )
12

" . z'" =1
Bropon caygan: s < 0. Amamorudno, moaydaem QpyHKIIHIO — Henocpen-

+ 2.

12
z'" =1
CTBEHHO MPOBepAeM, UTO NpH JIO60OM A ypaBHEHHe ——— = A HMeET peIleHHe.
x

3HAYUT, He CYMIECTBYET MHTEPBaga, CBOOOMHOTO OT 3HAYEHNN (DYHKIINH.
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BTOPOE PENEHNE. /lokaxkeM TOJIBKO UMIIMKanuio 1) = 2).
Jlasi Hadana cBefeM 3ajady K CJAYYaK, KOrja MHOXKECTBO 3HAYEHUU (DYHKIUH
f(z) orpanndeno. B camom gene, mycTh f(z) He TpUHUMAET 3HAYECHNH W3 WHTEpBaIa

-1
(21, 2), Toraa dynkuua g(z) = (f(m) - (m—Tm)) orpaHHYeHA CBEPXY HUHCIOM

2
Ty — 31

OKasKeM, 9TO eC/IM YeThIpe TOYKHU ¢ KoopauHaTamu (a,b), (¢, d), (a’,b') n (¢',d’
p pPA
JexaT Ha OJHOU TPAMOU, TO w = M rje ¢ — IpoGHO-
A P ' 2 ter+d 24+ +d )’ Ac ¥ AP
JuHedHas QPYHKIINA.
JlericTBUTEIBHO,
a=pd + (1= e, b= +(1-p)d,
c=vad +(1—-v)d, d=vb+(1-v)d,
OTKYy/1a
2 / /
z?4+arx+b \
T TarTy 41—
x2+ax+b_“x2—|—c/x+d/ ( “)
2 - 2 ! / .
z°+cx+d sz—l—alx—}—bl_}_(l_y)
- +cr+d
x2 +az +b
Iycts f(z) = ————— — orpannveHHasd (QYHKIUA, yIOBIETBOPAIOIIAL
z°+cx+d

ycaopuio 1). VI3 orpaHuHMeHHOCTH CAEAYeT, Y9TO 3HAMEHATEIb He o6palaeTca B HYb,
clleJoBaTeNbHO, KBaAPATHBLI TPeXWIeH WMeeT OTPHIATENbHBIN JUCKPAMUHAHT
(¢? < 4d). DTo 3HaunT, 9TO TOUKa (¢, d) AeKUT BHYTPH» Mapaboabt y = x2 /4. TIpose-
JIeM Ha KOOPAUHATHON TIOCKOCTH TPAMYIO, TPOXOAIIyo Yepes Touku (a,b) n (e, d).
Ona jomkHa mepecednb mapaboly; TOUKH MepecedeHus oGoszHaunMm (a’, b') u (¢/,d').
Torja mo jJoKasaHHOMY yTBepXKjecHuto f(z) BeIpaxkaeTcd B BHjE NPOGHO-THHENHON
z2 +adr+¥b
. z2 +co+d ’ .
HOW (PyHKIWHW, TaK Kak W B IACANTEJNe, W B 3HAMEHATeJe COAepPKHUT KBapPaTHBIN
Tpext/IeH C HyJeBBIM IUCKPUMHUHAHTOM.

GYHKIUT OT a mocaeHAs Apo6b ABIAETCA KBaAPATOM JTPOOHO-IMHEN-

OTgeabHO caelyeT pacCMOTPETh cAydal, Koria pOoBejIeHHaA NpAMas TepeceKaeT
napa6oay JUIIb B OJIHOW TOYKe, T. €. ABIACTCA BepTuKaibHou. Torga a = ¢, u sToT
caydan Jerko pazbupaeTcs.

TPETBHE PEMIEHUE. O6aacthio sHadenuit F(f) ¢yukuun f(z) Moxer GBHITH au-
60 BCA JeNCTBUTENbHAA TpAMad, JU60 OTPE3oK, JAu60 JAyd, Au60 06beuHEHNE IBYX
aydeit. [JleficrBurensho, F(f) — 5To MHOXKECTBO TaKnX 3HAYEHUN Y, YTO ypaBHEHHE
2 4+ azx +b = y(z? + cx + d) umeeT AeficTBUTEIBHEIE KODHI. DTO YCJIOBUE O3HAYAET,
YTO JUCKPUMUHAHT TOJYYAOIMEeroca KBapaTHOTO ypaBHEHUA OTHOCHTEABHO 2 HEO-
TpHUIATENEH, U MOXKET OBITh 3aNUCAHO B BH/E KBAIPATHIHOT O HEPABEHCTBA OTHOCH-
TeABLHO Y. MHOXECTBO pelieHni KBa PaTUIHOT O HEPABEHCTBA MOXKET UMETH TOJBKO
OJ/IMH W3 yKa3aHHBIX BUIOB. B 1060M U3 5THX ClIydaeB, IPUMEHUB JPOOHO-TUHETHYIO
DYHKIIUIO, MBI MOXEM MEPEBECTH 06JACTH OMPENEAeHUA B TOJOKUTEILHYIO TTOMYOCh.

Hoxaxewm, uro ecin E(f) = [0,+00), To f(x) npeacrasaseTcs B BUje KBajipa-

o . P(z)
Ta ApoGHO-TuHeNHOH GyHKIuA. [Ipegnosoxum, 4To qucauTenb apoéu f(z) = QEJS;
T
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TMPUHAMAET 3HAYEHUSA PA3HBIX 3HAKOB. SHAYNT, €70 TpaduK MepecekaeT OCh abCIuce
B HEKOTOPOW TOYKE Xy, ABJIAIOIIENCSA ero KOpHeM. [lockonbKy g He ABAAETCA KOPHEM
3HaMeHaTelsd, 3HaMeHaTenb (), a 3HaYNT, 1 B Apo6h, IPUHUMAET B OKPECTHOCTH
TOYKHU T 3HAYCHUA PA3HBIX 3HAKOB, YTO MPOTHUBOPEYNT NPUHATOMY TTPEITONOKECHATO
06 obmacTu onpeeneHus GyHKINN. AHAJOIMYHO, 3HAMEHATENh HE MOXKET TPUHAMATH
3HAYEHNN PAa3HBIX 3HAKOB.

C Apyro# CTOPOHBI, YUCJIUTEND AOJXKEH TPUHUMATEL HYJeBOE 3HAYEHHE, TaK Kak
HYJb BXOJUT B 06JaCTh 3HAYEHUU ApOOU. SHAMEHATENb TaKXKe JOMKEH TPUHUMATH
HyJEeBO€e 3HaYMEHNWE, TaK KaK B MMPOTUBHOM cJaydae 3HadeHuA qpobu Oblau 6B OrpaHu-
4deHbl. [0CKOMBKY INCANTEND U 3HAMEHATENh — KBaPATHBIE TPEXUJIEHB, UX 061aCTH
3HAYEHUN CYTh MHOXKECTBA HEOTPUIIATEABHBIX YUCE. DTO 3HAYUT, ITO OHU 064 ABIA-
0TCA KBajpaTaMi JUHENHBIX (QYHKIHN.

3AMEYAHUE. CTporo roeops, yTBEpXKjeHHE 3aJavl He BIIOJHE KOPPEKTHO W TpebyeT
HEKOTOPOro yTo9HeHHsA. MBI IpeamnonaraeM, 9To B IIpaBOH M JEBOM 9acTAX PaBEHCTBA

()" -9 "
Q(z) - P(a)’

CTOAT paBHBIE (PYHKIMM, XOTA Ha CAMOM jeJe X 06JacTu oIpejeleHds He BCerjga COBIIAda-
oT. YT061 m36€XaTh 3TOH IPo6IeMbl, MOXHO MPHHATEL OJHO U3 CIEIVIONMX IpPeAIoaoKe-
HUN:

1) cuurars gBe QYHKINHM PABHBIMH, €CIM MX 3HAYEHNs COBHAAIOT HA IEPECEYEHUN MX
obJjacTel olpejeleHns; IPU >TOM AOIYCTUTHL, 9TO (GYHKIMUA MOXKeT OLITh He Olpeje/eHa
1A KOHEYHOI'O MHOXKEeCTBA 3HAYeHUI apryMeHTa;

2) IOLONHUTH MHOXKECTBO AEHCTBUTEJBHBEIX HHCE] €lle OJHUM (HUCIOM) 0O, Y/AOBIETBO-
PAIOIIIM eCTECTBEHHBIM apupMeTHIeCKIM CBORCTBaM = = 0 u § = oo (mpu a # 0 mm o),
M CYUTATh BCTpEeYalolMecd B 3ajade PYHKIME OIpejeleHHBIME 1 IPUHEMAONIMME 3HAYCHIL
B TAKOM pPACIIMPEHHH MHOXKECTBA AelCTBUTEIbHBEIX YHCE;

3) cuMTaTh BCTpPEHAOUIMECS B 3afade Apo6u %(% He (QYyHKIHUAMH, a GOpMalbHBEIMHA
3aluCcAMHA, HaJ KOTOPBIMH MOXKHO IIPOM3BOANTE apmdMeTHYIeCKHe OIlepalyil 10 eCTeCTBEH-
HBIM IIpaBUJaM, B 9aCTHOCTH, B3fiTHe OGpPATHOH BeJIWYUHBI olpegeinseTcs GopMyaon (x);
PaBEHCTBO QPYHKIIUN HAa WX OOIIed 06JacTH ONpPEJeNeHrs BJAeYeT B DTOM CIy<ae PABEHCTBO
GOpMATBHBIX 3alKMCENd C TOYHOCTHIO A0 YMHOXKEHHS YUCAWUTENS W 3HAMEHATEJs Ha OJUH W
TOT )K€ MHOXHUTENb.



