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['eoMeTputiecKoe pereHne mTpoOIeMbl
B. B. [IponsBonosa

I'. A. Taabnepun

1. ITroBJAEMA B. B. IIPOU3BOJIOBA

B 1985 roay, Bckope nocne 3aBepiierus baTyMcko KOH(DEPEHITUT 10 KOM-
6unaTopuon reomeTpun (cMm. [2]), uzBectubm MaremMaTuk B. B. IIpoussomos
O3HAKOMUJ aBTOPA HACTOAIIEH 3aMETKM C OJHOU W3 ero mpobiaeM, MmOCTa-
BJEHHOW WM B BU/E BOMPOCA HA TOJBKO 9TO TMPONIEIEN KOH(MEPEHINM, —
0 NOKPLIMUY BBITYKIOTO 7-YTOJIBHUKA, CIEIMUATBHBIMEA TPEYTrOIbHUKAMA. Fe
COAEPXKAHNE COCTABUIO B AanbHenueM ¢hopMyaupoBKy dactu (6) 3ama<dm 9,
omy6mukosarnou B. B. [Ipowssonosbiv (Ha cenm pas B yTBepAUTEALHOU (HOP-
me) B BeiL 6 «MaTemarmaeckoro Ipocsemennsay (cm. [1]):Y)

Aan svinykavith n-yeoavhur u N mouek enuympu nezo. Kaocdot
MOUKE CONOCMABARAEMCS CMOPONG N-Y2oabHUKG (Pasubim Moyu-
KaM — DA3HBIE CTMOPOHBL) U DACCMAMPUBEIOMCA MPEY20AbHUKU,
NOCIMPOEHHBIE MG TNOYKAT U COOMBEMCIMEYIUUL copoHar. o-
KAHCUME, YIMO MOHCHO MAK YCMAHOBUMb COOMBEMCMBEUE, YMOObY
NOAYUUBUWUECA MPEY2OALHUKY NOKPLIBAAU BHYMPEHHOCTL MHO20-
Y20AbHUKA.

3aJata TMOKa3aaach MHE TOT[Aa HACTOILKO MPUBAEKATEILHOU, UTO yXKe
Yepe3 KOPOTKOE BpeMs (HOPAIKA MEeCAla WIM JaXe MEeHee TOrO) s HaIlel
IIPOCTOE U DJIeMeHTapHOEe I'eOMeTpHUUEeCKOe ee pelleHue, IpudeM cpa3dy B
MHOTOMEPHOM CJIydae, KOT'[a BMECTO MHOT'OYT'OJbHIUKA PACCMATPUBAETCI MHO-
rorpamauk M B N-MepPHOM MPOCTPAHCTBE, 8 BMECTO CTOPOH MHOTOYTOJBHU-
ka — rpanum M kopaszmeproctu 1. Ilpu 5TOM MHTYMIMS ¢ CAMOrO Hadaga
MO/ICKA3BIBAJIA MHE, ITO OTBET HAa MCXOMHBLIN BOIpoc «Bceerga au cymecrsyer
UCKOMOE€ COOTBETCTBHE MEXAY TOYKAMHU W CTOPOHAMM!» TOMXKEH OBITH IO-
JOXUTEIbHBIM, TAK 9TO A CPA3y CTAM MBITATHLCA HAUTU NOKA3ATEIBLCTBO, &
HE CTPOUTH KOHTPIPUMEPHL K yTBEPXK AeHU0. HeckonrbKOo mo31Hee s BBLACHWLI,

D3agaay (a) 0 Henokpuimuy MEOMOYrOIBHAKA CHEIHAILHEIMA TPEYTOIbLHIKAMI MbI 34€Ch
He paccmarpusaeM; cM. ee Gpopmyauposky B [1] u pemenue B [4].

MaTemaTnyeckoe npoceewyeHue, cep. 3, eoin. 8, 2004(229-236)



230 I'. A. l'anbmepun

YTO PACIONOXKEHHUE 7 TOYEK MO OTHOIICHUIO K MHOTOTPDAHHUKY HECYIIECTBEH-
HO: OHZ MOT'YT HAXOAUTHCA KAK BHYTPH, TAK U BHE (& 9aCTUYHO U HA TPAHUIE)
MHOTOTDAaHHUKA (CM. 0600menne mpobaeMbl B pasaene 7 HACTOAIEN CTAThHY).

ITonnoe pemenue >rou npobieMbl M HEKOTOPBLIX €€ 000OIIEeHUU A Ipej-
crapun B Buge ctathbn B Joxnannr Akagemun Hayx CCCP B mosaGpe 1985
roja; caMa Xe€ CTaTbd MOABUIACH B MEYATH JUIb dYepe3 aBa roma — B 1987
roay (cwm. [3]). Huxe s npusoxy pemenue npobaems [Ipoussonosa gas MHOTrO-
YTOIBLHUKA, OMYCKas BCE €6 MHOT'OMEPHBIE MOAUGMDUKAIINYA (TIOAPOOHO U3IOKECH-
Hele B [3]). B oTuimdme 0T KOMOMHATOPHOT'O PEIICHNU:, IPEACTABICHHOI'O B CTa-
The [4], IPUBOAVMOE MHOW PeIleHre YUCTO TeOMeTPUYIECKOe, Ga3UpPyIOLIeecs
Ha reoMeTpumyeckon jJemme m3 paspena 4. Cerddac ke 1 HAYHY ¢ PYKOBO/IsA-
e TeOMETPUICCKON MIAEH, KOTOPasdA W COCTABIAET CYyTh PEIICHUs IpobJe-
MbI; BCE MOCTEAYIOIINE PACCMOTPEHUA W PACCY XK AEHUA (B TOM HWUCIE W OCHOB-
Had reoMeTpUIeCKad JIeMMa.) JINOIb OTTEHAIT U J€TAJUSUPYIOT 0Ty OCHOBHYIO
AIeI10.

2. IEA PENIEHUA

3amymepyem oT 1 mo n Kak 3amaHHBIE TOYKHW, TaK U CTOPOHBI MHOT'O-
yroipauka. O603HAMUM 3aHYMEDOBAHHBIE TOYKH JaTUHCKUMU OykBamu M,
Ms, ..., My, a CTOPOHBI MHOT'OyTOTbHUKA — rpedeckumu 'y, 'y, ..., 'y, Ec-
au Touke M; comocrapiena cropona I'j, To Tpeyroapnuk A M;I'; 6ygem o6o-
3HAYaTh M4 KPAaTKOCTHU alj " Ha3bIBATH €Tr0 «TPEYTOJBHUKOM C BEPITUHOU
M; n ocaosarmem I'j». Mer Oy jeM MBICTHTE 6€CKOHETHOE IPOJOMKEHAE DTOIO
TPEYTOALHAKA, — YTOJ ¢ BepmuHOon M; — KaK MPOXKEKTOP, OCBEIIAIONIAN CTO-
pony I'; (a BMecTe ¢ mer u cam Tpeyroapuumk AM;L';, n ocTaBiyoca JacThb
MJIOCKOCTY BHYTPU YIVIA). DTOT NPOKEKTOP OyneM 00603HAYATH TEM XKe Ca-
MEIM 3HAYKOM ;. BOIpoc coCTOMT B TaKoM COHNOCTABICHUM k < ip, ITOOHI
BCE N IPOXEKTOPOB {k;, } MOIHOCTBHIO OCBETHIN MHOIOYTOJIbHIUK.

Urak, kax 100 KOHGUTYPALIMK TPOXEKTOPOB COOTBETCTRBYET OTHO3HATHO
OTIpE/IeJIeHHAA IEPECTAHOBKA, (01,192, . - ., in), 1 HAOOOPOT, KAXKAOU TAKOU me-
PECTaHOBKE OTBETAET POBHO OAWH HAGOP MPOXKEKTOPOB ((1iy, ¥2iys - « - Uiy, )-
Bcero mmeerca posHO n! mepecTaHOBOK, W MBI XOTHUM AOKA3ATh, ITO JUIA
KAaKOU-TO OJIHOU U3 HUX BECH MHOTOYTOJBHUK OYIeT TMOJHOCTHIO OCBEIIEH CO-
OTBETCTBYIOUIAMHI HTOU TEPECTAHOBKE MPOXEKTOpaMu. s 3TOT0 XOpPOIIo
ObI HAUTHU KaKy0-HUOY b XapPAKTEePUCTUKY, WIA KA4ECME0, IePECTAHOBKY (M,
TEM CaMbIM, COOTBETCTBYIOUIErO €l HabOpa IPOKEKTOPOB), 9TOOBI B AATH-
HEUIIEM TEePeCTAHOBKYU MOXHO ObLIO OBI CPABHHUBATHL APYT ¢ apyrom. HKcaum
TaKOe CPAaBHEHUE YIACTCA CAEAAThH, TO 3aT€M MOXHO 6y 1eT IOCTENeHHO YIyd-
IIATh NEPECTAHOBKY, 3aMEHAA B MPEJBIAVIIEM PACHOIOXKEHUN HEKOTOPHIE U3
OPOXEKTOPOB Ha HOBHIE.

3aMbIceN KaK pa3 MUMEHHO B TOM ¥ COCTOWUT, YTOOBI, HAYYUBIINCH CPAB-
HUBATH TIEPECTAHOBKYU, HAYATL C KAKOW-TO OJHOW M3 HUX — MPOIIE BCETO C
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TOXAECTBEHHON (B KOTOPOU COMOCTABICHUE (HOMEDP TOYKH <> HOMEP CTOPO-
HBD TOX/JECTBEHHOE: k <> k) — U MOCTENEeHHO YIy€INATh €€ KAIeCTBO, AeHasd
«IIPABWIBHBIC» 3aMCHBI ITPDOXKEKTOPOB, IPU KOTOPBIX paHEE OCBEIICHHBIC TOY-
KU MHOT'OYT'OJIBHUKA OCTABAJIUCH OBl IIO-IIPEXHEMY OCBCHICHHBIMU, HO K HUM
BOGABIATUCE OBI (T. €. OKA3LIBAIUACH OBI OCBEILICHHBIME ) X HEKOTOPLIE DAHEe He
ocBemernHbe TOUKT (x0Ta Obr ogHa!). TIOCKOMBKY 9UCI0 MEPECTAHOBOK KOHEY-
HO, UMEETCH IIEPECTAHOBKA C MOKCUMAAbHbIM KadecTBOM. MbI yTBepXx 1aeMm,
ITO OTBEIAIOIINN el HaG0P MPOXEKTOPOB NCKOMEIN: IPOXEKTOPA I3 3TOr0 Ha-
00opa MOIHOCTBIO OCBEMAI0T MHOrOyroabHuK. [lodemy? Ecau 61 5T0 OBLIO He
TaK, MBI CMOTJIN OBI YIAyHMHIINTh Ka9€CTBO NEPECTAHOBKU, YBCINYINB MHOXECT-
BO OCBENIEHHBIX TOYEK MHOTOYTOJBHUKA HEKOTOPOU 3aMEHOU MPOKEKTOPOB.
OfHAKO BTO HEBO3MOXKHO, TMOCKOIBKY KAMECTBO HAOOpPA MOJKHO TIPU TAKOU
3aMCHE YBCINYIUTHCH, & OHO YK€ MAKCUMAJbHO BO3MOXHOE. HOJIy‘IeHHOQ opo-
TUBOPEYrEe U AACT PEIIEeHUE 33U,

WTak, 3aMBICea ACEH, OCTAIOCH MPUAAYMATH MOHATHE (KAYECTBO MEPEcTa-
HOBKI», YBEJIUIUBAIOIIECECA TPKU OJHOBPEMEHHOM YBEIWIEHUU MHOXKECTBA
OCBEIIIEHHBLIX TOYEK. B KatiecTBe pobol a1 6pas 06IIy0 OCBEIIEHHY IO IO b
MHOTOYTOJLHAKA; CYMMY ILIOMIAAEH OCBENIEHHLIX TPEYTOJbLHUKOB; AJbTePHHU-
POBaHHYIO CyMMy muromagen; u aAp. OaHAKO KaX MBI pa3 HAXOAWICA KAKOU-
Huby b KOHTPIPUMED K HUjee 3aMbICaa. B KOHIE KOHIIOB (PYHKIIUIO KAXIECTBA
HEPECTAHOBKY YIAJ0Ch IPUAYMATh, X OHA OKA3aJI0Ch NJOBOABHO XUTPOU W HE-
IMHERHOW: das nepecmanosku m = {ag;, } — 9mo npoussedenue F(m) =
= [Ij_{ hwi, 8vicom ecex mpeyzoavnuros {ag;, }, onywennviz us sepuun My,
na cmopontt Iy, (k=1,2,...,n). (Cm. puc. 1.) BmecTo npowssejeHus BbICOT
BCEX TPEYTOALHAKOB MOXHO OLLIO Obl B3ATH DKBUBAJCHTHYIO €U (DyHKIIUIO:
npoussedenue nAowadet 8CeT 0CEEUEHHBIT MPEY20AbHUK0S {0, } (KoTopasd
NOMy9aeTCA TOMHOXeHneM pyHknuu F' (1) Ha IpousBeienne 1auH BCeX CTOPOH

777/ ) 4 ,//[/éél//ll”” 7
T
2, ,;Z;}/’

Punc. 1. KavecTBO nepecTaHOBKH NPOXEKTOPOB-IUPAMHE: IPOU3BEIEHNE BhI-
COT BCEX N, TUPAMUT
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MHOT'OYTONBLHUKA ), OTHAKO UCXOAHAA QyHKIMA F(7) B mambHEMIIEM NOKa3a-
TeILCTBE OKaXeTCA Oonee yIOoOHON IIA JOKA3aTeAbLCTBA.

TeHep]) HYXHO TOJBKO OCYIIECTBUTH OHI/ICH.HHBIEI BBIIIEC 3aMBICEI: O TaH-
HOTO HabOpa MPOXKEKTOPOB W OTBEYAIOIIEH €My MEPECTAHOBKM IIPUIYyMATh
MPOILEAYPY 3aMEHBI STOT0 HAG0pa APYTHUM, HO C Jy<men pyHKIuErn KadecTBa
MEPECTAHOBKY U ¢ OOJBIIAM MHOXECTBOM OCBEHIEHHBIX BHYTDPU MHOTOYTOJdb-
HUKa TOYEK.

3. IIPOUEAYPA YJAYYIIEHUA KAYECTBA IIEPECTAHOBKH

Bes orpammvenus oGIIHOCTH AOCTATOYHO HAYUUTHCA «YJIYSIIATLY Katie-
CTBO TOXICCTBEHHOU NEPECTAHOBKHU &. (/eNCcTBUTEIBHO, IEPECTAHOBKY T =
= {k < iy} MOXHO, IEpEHYMEDPOBAB CTOPOHBI MHOT'OYTOJbHUKA, TPEBPATUTH
B TOXICCTBEHHYW € = {k < k}.)

Mul HaumHaeM ¢ HAGOpA MPOXKEKTOPOB {a11, (22, ..., Qppt, KOTOPBHIE
O TPEANOMOKEHUIO OCBEIIAIOT JUIIb YaCTh MHOTOYTOAbHUKA. IlycTh To4Ka
A BHYTPpU MHOT'OYT'OJBHUKA HE OCBEIICHA HU OJHMM M3 3TUX MPOXEKTOPOB.

Bossmem nmpoxekTop a11. On ocBemaeT cropony 'y n He ocBemaeT TO4-
ky A. Ocrtasus ero Bepumuy M| HeM3MeHHOW, 3aMEHUM OCHOBaHme ['| Tpe-
yroapEumka AMil'1 Ha ocmoBamme I';,, mra xoroporo TpeyrompHuUK AMil;,
comepxuT TOUKy A (TPEyroJbHUK, KAK M yrOJ-TIPOXKEKTOD, CINTAETCA 3a-
MKHYTBIM, T.€. CTOPOHBI TPUHANICKAT €My; U €CIU TOUKA A MpUHAIIEKUT
Cpasy ABYM TPEyroabHWKAM, TO GepeM Ji000U W3 HUX; B TPOTUBHOM CIyHae
no Touke A tpeyroabauk AMI'; onpegenseTcs ofHO3HAMHO). 3aMEHUM TIPO-
x®ekTop a1 = Ml ma mpoxekTop ay;, = M1, KoTopon yxe ocBemaeT
A, a ICXOHLIA MPOXEKTOP (1] BPEMEHHO yOepeM.

[lo wrAgekcy 41 HaWgEM TOT IPOXEKTOD «j,;, M3 HCXOTHOTO HAGOpA, KO-
TOpBIKX OcBemaeT cTopoHy I';,, HO He ocBemaeT Touky A. Yb6epeM B CTOPOHY
DTOT NMPOKEKTOD, 3AMEHAA €r0 HA HOBBIM (€IMHCTBEHHBIN, ecau TOIKa A He
JEXUT Ha OOLIEH CTOPOHE OBYX TPEYTOALHUKOB) v, i, = M; I',, KoTOpBIA Te-
mnepsb yxe ocsemraeT Touky A. Teneps cropona I';, npunagrexur cpasdy gsym
HPOXKEKTOPAM, (% i, U (lyj,, HO NMEPBLIM M3 HUX OCBELIAeT TOUYKy A, a BTO-
pou — HeT. Y6upaeM B CTOPOHY 3TOT BTOPOH, a A1 BepIIuHEl M;, HAX0TUM
TaKylo CTOpOHY I';, MHOTOYrOIBHWKA, ITO HMPOXEKTOD (4., = M;,1%, ocse-
maeT 104Ky A. Teneps ybupaem B CTOPOHY IIPOXEKTOP (jyis, & [JIA BEPLIMHBI
M;, HaxomuM Takylo cTopoHy I';,, 9TO IPOXEKTOp «;,;, = M;,I';, ocBemaer
TOUKy A.

Tax mocTymaeMm m Jajbliie, TOKA 3TO BO3MOXHO. Ho ommcanubn mpomuecc
MPUHIUITUAILEHO KOHEYHBIN; Ha KAKOM-TO IIare k Mbl OOGHADYKUM, 9TO MPO-
KEKTOP (v, j, CICAyeT 3aMEHUTH Ha MPOXEKTOP (i, ¢ p < k, T.e. Ha TPO-

KEKTOpP, KOTOPBI OCBeMaeT TOUKy A, HO ocBemaeT Takxke u cTopony I,
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YYaCTBOBABIIYIO B OJHOM U3 IPEILIIYIINX MPOXKEKTOPOB, — & UMEHHO, B IIPO-
XKEKTOope aipflip'

B sToM crydae mocTymaeM Tak: IePBBIE P 3aMEHEHHBIX IIPOXEKTOPOB /4, ,
Qjigy -+ y Qi i, 3AMEHAEM OOGPATHO HA UCXOTHBIE IPOXKEKTOPA (V11, (jyjy s - - - 5
Qj, i, 1> & OCTATBHBIE k — p+ 1 3aMEHEHHBIX IPOXKEKTOPOB (ji,, 1 5
-y Q4 i, OCTABIAEM HA MECTE.

st otux k — p 4+ 1 IpOXKEKTOPOB MBI MMEEM CJIEIYIONIEE:

Xipy1iptas

> KaX/BIU M3 HUX OCBEHIAeT TOUYKY A;

> OCHOBAHUA COOTBETCTBYIOUINX TPEYTOJLHUKOB OOPA3yIOT IHUKI: IIPO-
KEKTOD (j,i,,, C BepmmHOu M;, ocBemaeT cTopory I ,,; HpoxeKxTOp
Qi iy, € BepmmHOM M; | ocBemaeT cropony I'; ,,; w Tak manee: mpo-
XKEKTOD «, 4, ¢ BepmmHOU M;, |

ipt2s
ocsemaeT cTopory l';, m, HakoHemn,
IIPOXKEKTOP «;,; C Bepmmuon M; BelaeT cTopouy I'; .
OXEKTOD (i, C Be ou M;, ocBemaeT CTOPO sz

B pesyibTaTe BOBHEKAET MEPECTAHOBKA 0 = (ip — ipy1 — lpyg — ... —
i — %p), KOTOPaA COBIAJAET C HCXOAHOM € (TOXIECTBEHHOU) Be3je, KPOMe
UAYIIUX TOAPA NO3UIMKA OT p A0 k (Ranomuuaem, 9to k > p).

YTBEPXK/JEHUE. Kauecmeo nepecmanosku o ayuwe, uem Ka4ecmeo uc-
zodnot (moxcdecmaennoti) nepecmanosku €: F(o) > F(e).

Mloka3aTeasLCTBO DTOr0 yTBepXK AeHua (CM. pasgen b) OyaeT Jerko CJIego-
BATH W3 MEHTPAJILHOU NI BCEU 3aMETKU T'€OMETPUYECKOU JIEMMBI, KOTOPOU
TMOCBAMIEH CACTYIOUTAN Pa3me.

4. 'EOMETPUYECKAS JIEMMA

JIEMMA. [Tyems M u A — dee npoussosvubie mouKry 6HYMpu BuINYKAO20

mro2oyeoavnuka co cmoponamu L'y, To, ... Ty u nyemv moura A codep-
acumces ewympu mpeyzoavrure AMTU1. Iyemov hy, ha, ..., hy — gbicomul
mpeyeoavruros AMI1, AMTDs, ..., AMT,,, onyuennvie u3 sepwunvt M Ha
CTOPOHDL MHO20Y20AbHUKG UAU UL NPOJOAHCERUA, G T1, T2, « .., Ty — PACCMO-
anus om mouxu A do npamviz, codepacauwux 3mu cmopownbl. Toeda npu scex
1=12,3,...,1n CNPaBedAuUBo HEePaBEHCMBO:

Moy b (cm. puc. 2). (1)

1 T

[OKABATEJNBCTBO. Ilockoabky Touka A gexwuT BHyTpH TPEyroNbHIKA
AMT'|, ona ue mexut BuyTpu Tpeyroabuuka A M ;. Cregosarensno, xya M A
¢ Bepummaou M mepecekaeT cTOpoHy ['| MHOTOYTONBHUKA ¥ HE MEPECeKaeT ero
cropony I'; (puc. 2). O6osnauum wepes By Touky nepecevenus ay4a M A co
croponon 'y, a wepes My u Ay, M; u A; — OpTOrOHAILHLIE MIPOEKIINN TOYTEK
M n A ma mpsambie, cogepxamne cTopousl I'1 u 1';, cooTBeTCcTRBEHHO.
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h1 h; .
Puc. 2. I'eomerpuieckas memMma: — > — , 1 =2,...,1n
T Ti

W3 momo0HLIX TPpAMOYTOALHLIX TPeYyTOaALHUKOB A M M1 B n A AA1 By Ha-
XOIUM, ITO

hi _ MB; MA

r1 ABq - AB; (2)

—
Paccvorpum Teneps nepecevenue ayda M A ¢ npsmon ¢;, comepxkaiien
cropony [';. MoxeT CIyImThCA TaK, 9TO DTO IEpecedeHue MYyCTO — TaKoe
—

—
npoumsonget au6o korga M A||T;, im6o korga aya M A pacxomgurcsa ¢ IpaMon
—

?; (a, cremoBaTeabHO, OOpaTHEIN eMmy ayd AM mepecekaercsa ¢ mpamoun £;).
B nepsom cayuae h;/r; = 1, a Bo Bropom h;/r; < 1, n HepasencTso (1)
BBIMIOTHEHO ABTOMATUIECKH: JEBAA €10 YaCTh CTPOTO MIPEBOCXOAUT 1, a paBast
He mpeBocxoauT 1.

Ecin xe mepecedenne pacCMOTPEHHLIX Jy€a M OIPAMON HE IMyCTO, TO TOY-
Ky uX nepecedenus 0o6o3uayuMm B; = ]\-IZ NT;. O1a Touka B; JeXuT Ha IPO-
poaxkennn orpeska M Bi, mosromy AB; > AB;. [lasee paccyxgaeM Kak u
PAHLIIE: W3 MOAOOHLIX MPAMOYTOJALHLIX TPeyroabuukos aAMM;B; u nAA;B;
(puc. 2) nmeem

h; MB; MA

E:ABizl—FAiBi’ (3)

CIeOBATENbHO, CpaBHUBaA paBeHcTBa (2) u (3), Bugum (¢ yuerom AB; >
> ABy), aro hi/r1 > h;/r;, 970 1 TPeGOBAIOCH TOKA3ATH. O

5. [JOKA3ATEJBLCTBO YTBEPXKAEHUSA: F(0) > F(e)

B pesyapTaTe mepecTaHOBKE 0 = (ip — fpt1 — Gppo — =+ — i — ip)
BCE HOBbIEC (3AMEHEHHbIE) TIPOXEKTOPA (iyiy 15 Qipypiphas - - - 5 Qigi, HATAHAIOT
OCBEIATH TOUKY A, KOTOPYIO HCXOJHEIC TPOKEKTOPA Cpiyy Opilipyys - - -+ Chiy
10 »Toro He ocsemann. CTano OBITH, K HIM MOXHO IPUMEHATEL T€OMETPHTIE-
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CKYIO JEMMY U 3alIUCaTh:
h hiyi,  h
(4) 7 i, (4)7

h

tp+1tp+2

(4)

iplpt1 Ip41ipt1 . hiki? hikik (4)

A T () (4)

Tipy1 Tipyo Tip41

A Torga npoussegenue IEBBIX YACTEN HEPABEHCTB (4) cTporo 6omblie mpo-
M3BEJeHNA WX TPABBIX dacTed. [103ToMy, ecau pasgequTh NPOW3BEICHUE BhI-
COT 6cex M TPEYTONLHUKOB MEPECTAHOBKY 0 HA TPOU3BENCHAE 6CET T PACCTO-
AHUE OT TOYKA A 0 CTOPOH MHOTOYTOJLHUKA, TO MOLYICHHOE TUCIO OymeT
60abllIe, EM €CIU Pa3JelnTh MPOU3BEJEHUE BLICOT 6CEr 7 TPEyTOJbHUKOB
[IEPECTAHOBKM £ Ha, TO X€ NPOU3BEJACHUE 6CEL N PACCTOAHMU OT TOYKH A
[0 CTOPOH MHOT'OYTOJbHUKA, (MBI NOOABWIM B IPOM3BENCHUE HEPABEHCTB (4)

OCTABUINECA AHATIOTUIHBIE (PAKTOPLL, ONUHAKOBLIE A 00EUX MEPECTAHOBOK ):
F(o) F(e) ' (5)

i1 rin (A) © TTE= ra (4)
Ocranoch 3aMeTuTh, 9To B (5) 3HAMEHATENN APOGEN OAMHAKOBLL, OTKY 1A,

U BHITEKaeT MCKoMoe HepaBeHCTBO F(o) > F(e). YTBepXaeHue MOIHOCTHIO
JOKA3aHO. O

6. 3ABEPIIEHUE PEIIEHUSA [IPOBJEMbBI

WTak, MBI [0Ka3a/I1, ITO €CAU TOUKA A MHOTOYTONLHAKA HE OCBEIIEHA, TO
B pe3yabTaTe ONUCAHHOU B pa3jeie 3 MUKIAIeCKOU IePeCTAHOBKY IIPOXKEKTO-
poB oHa yxe GyJleT OCBeIlleHa, MpraeM KadecTBO F(0) HOBOU MepecTaHOBKH
6yZeT CTPOro MPEeBOCXOAUTH KadecTBO F'(€) MCXOMHON.

BosbMeM Teneps mepecTaHOBKY A C MaAKCUMAAbHbIM KagecTBOM: F () =
= max,, F'(w), n nokaxem, 970 BECb MHOI'OyT'OJIbHUK OCBEMIEH MPOXKEKTODA-
MU, OTBEYAIOMIAME STOU IEPECTAHOBKE.

[lencTBUTEABHO, €CIU KAKAS-TO TOYKA, A MHOrOYrOJIBHUKA HE OCBEIIEHA,
TO €€ MOXHO OCBETUTBH HOBHIM HAGOPOM MPOXEKTOPOB, KOTOPOMY OTBEYAET
NEePECTAHOBKA C JIYIIIAM €M y MEPECTAHOBKYA A KAIeCTBOM, a 3TO HEBO3MOXK-
HO B CWIy ompejejeHus nepecTanosku A. CiaegoBaTeibHO, BCE TOYKM MHOTO-
YTOJBHUKA OCBELIEHBI, YTO U TPeOOBAJIOCH TOKA3ATh. g

7. OBOBIIEHUE

B mpuBegeHHOM BHIIIE JOKA3ATEILCTBE MBI CYLIECTBEHHO KCIONB30BAIA
TO 06CTOATENBCTBO, ITO BCE 7 UCXOAHBIX TOYEK HAXOWINCH 8HYMPU MHOTO-
YLOJIBHMKA: HA DTOM HPEANON0KEHIN 6a3uPyeTCs AOKA3aTeAbCTBO eOMEeTPY-
YecKou AeMMEL (pasgern 4).

ECJII/I XK€ 9aCTh UCXOMHBIX TOYEK HAXOAUTCA CHAPYXWU MHOT'OYT'OJABHUKA,
TO YTBEDXKJEHUE MPOOGIEMBI MO-TIPEXKHEMY OCTAETCA MOTOKAUTEABHBIM, a ee
PEIICHNE MOXET ObITH HECKOIBKO MOAW(UIUPOBAHO CJICAYIOIIAM 0GPa3OM.
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BumecTo Toro, 9T06B pacCMATPUBATDL 6CE 1! 603MONCHBIT NEPECMANOBOK,
PACCMOTPUM JHUIIL UX 9acTh, 1. B ) BKkatouuM TOAbKO Te HAOOPHI mepecTa-
HOBOK IIPOXKEKTOPOB (Y, , B KOTOPBIX YHC/IO IPOXEKTOPOB, BOBCE HE OCBEIIA-
IOIIUX MHOTOYTONBHUK, MUHUMAALHO 603M0xHcHoe. (O9eBUAHO, 9TO DTO MUHY-
MAaJBLHO BO3MOXHOE HHUCIO OTHO W TO XK€ A BCeX MEPECTAHOBOK, BXOIAIINX B
), mOTOMY 9TO M3 ABYX HEPABHBIX HAGOPOB B {) OCTAETCA MEHBIINN U3 HUX.)

Ecin mabop mpoxexTopos u3 {2 He MOKPHIBAET MOJHOCTHIO MHOTOYTOIb-
HUK3, W, HAIPUMED, TOYKA A BHYTpPM HETO HE OCBEIIEeHA, TO COBEPINUB, KAK U
BBIIEC B pasjene 3, NUKIMYCCKYIO MEPECTAHOBKY 0 = (ip — ipy1 — fpi2 —

- — i}, — ip), IOCIEe KOTOPOR TOIKA A yXke OCBelIeHa, MBI BHLUM, <ITO BCE
MPOKEKTOPHI W3 3TOU IUKINIECKON TEPECTAHOBKYU TEPECEKAIOTCA ¢ MHOTO-
YLONBHUKOM. A TOrga KaXIbId U3 TPOXEKTOPOB, 3aMEHEHHBIN Ha KAKOU-TO
TMPOKEKTOP U3 MEPECTAHOBKY 0, TAKKE TEPECEKAICA ¢ MHOTOYT OILHAKOM, TaK
KaK B MPOTUBHOM CIy4ae SHUCIO TPOXEKTOPOB, HE OCBEIIAIONINX MHOTOYT'OIb-
HUK, MOTJIO ObI OBITH YMEHBIIIEHO 34, CYET YKA3AHHOW [UKJINIECKON 3aMEHBI U
Torga OBl YKa3aHHAA IUKJIATIECKAd MEPECTAHOBKA HE MPUHALICKANY OBI MHO-
xecTBy {2, 9T0 AaBaso 6bl mpoTuUBOpetne ¢ onpeneneHueM ). CrenoBaTensHO,
MHOXKeCTBO () MHBAPWMAHTHO MO OTHOUIEHWIO K MPOIEAype yAyIIIeHUsS Kate-
CTBA HEPECTAHOBK.

YTo6Br 3aBEPIIATE [OKA3ATEIHLCTBO MOAMPUIIMPOBAHHON TPOOGIEMBI, T0-
CTATOYHO YCMOTPETH, ITO TEOMETPUIECKAT JEMMA, OCTACTCA CIIPABEIIUBON U
Ui TIPOXEKTOPOB, TMEPECEKAIOMNXCA ¢ MHOTOYTOILHAKOM, SITO TA€T B Nalhb-
HenmeMm HepaBeHCTBO (5), a ¢ HuM m HepasencTso F(o) > F(e) (aas me-
pecranoBok m3 (2). Torga mra mepecTaHoBKEH A € ) ¢ HAUAYUWUM Kaue-
CMBOM COOTBETCTBYIOUIUU el HAGOP MPOXKEKTOPOB OCBETUT MHOTOYTOJILHUK
TETAKOM.
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