,ZLI/ICKPETH]:)II/"I AHAJIN3 1 UCCJIEAOBAHUE OHEPAL[I/II/"I
Mrwonp—asryct 2011. Tom 18, Ne 4. C. 3-16

VIIK 519.8

JIOKAJIBHBIIT ITONCK IO OBOBIIEHHOI1
OKPECTHOCTU 1JIs1 3BAJIAYN OIITUMUBALINI
IICEB/IOBYJIEBBHIX ®YHKIINI *)

B./JI. Bepecues, E. H. [orgapos, A. A. Me/1bHHKOB

Awnunoranusa. /g 3agaqn onTuMu3anuu nceBaodyneBoil pyHKIum pac-
CMaTPHUBAECTCA AJTOPUTM JIOKAJIHHOTO ITOMCKA C ODODOIIEHHONW OKpEeCT-
HOCTHIO. Takas OKDPECTHOCTb CTPOUTCH I JIOKAJIbHO-ONMTUMAJIBHBIX
pelennit u BKJOYaeT B cebsd Apyrue JIOKAJIbHO-ONMTUMAJBHBIE DEIlie-
HUsl, «OKpy2Karolue» JanHoe. [IpuBojsgrcs pe3ysibrarbl BbIYUCIATE b=
HBIX YKCIEPUMEHTOB C UCIOJb30BAHUEM HICEBI00YIEBbIX (DYHKIMIA, ONTH-
MU3AIUs KOTOPbIX 9KBUBAJECHTHA 33/1a9aM PA3MEIIeHUs IPEIIPUsTHIA,
MTOKPBITUS MHOXKECTBA W KOHKYPEHTHOTO PA3MEIEHUs MPEIIPUITHIA.
[esbi0 9KCIEPUMEHTOB $IBJISETCSI CPABHUTEIbHAS OIEHKA JIOKAJIHHO-
ONTUMAJIBHBIX PEIIEHU, MOy9aeMbIX CTAHIAPTHBIM AJTOPUTMOM JIO-
KAJIbHOI'O IOMCKA W aJrOPUTMOM JIOKAJIBHOIO IOUCKA € ODODHIEHHOM
OKPECTHOCTHIO.

KurtoueBsbie ciioBa: ONTUMU3AINS, JJOKAJBHBIN CILYCK, TOJUHOM OT 0y-
JIEBBIX [I€PEMEHHDbIX, 33/la4a pPa3MellleHud [IpeJlpudaruii, 3aja4a o Io-
KDPbITUU.

BBenenue

PaccmarpuBaercs 3aia4a HaxoxieHns SKCTpemyMa DyHKINN, 33/ [aHHOI
ma muoxkecrse (0,1)-BeKTOPOB U NIpHHUMAIONIE JeificTBUTeIbHbIE (Ie/Ible)
sHadenust. Takue dyHkunm HasbiBarorcs ncesdodysesvimu [10]. Orbickanue
ONTUMAJIBHOTO PELIeHUsT YKA3aHHOI 3a/jadi /I MHOIHX BHJIOB IICEBI00YIIe-
BbIX (byHKU;HI‘?I CBA3aHO C NIPUHIUIUAJIBHBIMU TPYAHOCTAMU, [IO9ITOMY B Kade-
CTBE OCHOBBI IIPH OCTPOCHUH HETPYI0EMKIX aJI'OPATMOB PEIICHUsT TAKUX 32~
Jlad CJLY7KaT MeTO/L JIOKAJIBHOIO IOUCKA U Pa3jimdHble ero mojudukanuu [11].

“)ccnenoBanne BBINOJIHEHO NMpU (UHAHCOBON mHoiuep:kke Poccmiickoro (os-
na dyszaMenTanbubix uccsaegoBanuii (mpoektsr 09-01-00059, 10-07-00195),
OIIII «Hayunbre n HaydHO-IIEJArOrHIeCKAe KaJIpbl HHHOBAIMOHHON Poccum»
na 2009-2013 rr. (roc. kourpakr Ne 14.740.11.0219), uporpammbt dyHiamen-
rasbhbix uccaenosanuit CO PAH (mexaucuunimnapusiit upoekt Ne 30, npoexr
Ne 44) ) a raxxke nporpammvbl Ne 14 TIpesuguyma PAH (npoext Ne 227).

© 2011 Bepecues B. JI., T'onuapos E. H., Mesbaukos A. A.



4 B.JI. Bepecrues, E. H. Tongapos, A. A. MeapuukoB

Pe3yHbTaTOM pa6OTbI 9TUX aAJITOPUTMOB ABJIACTCA JIOKAJIBbHO-OIITUMAJIBHOE
pellienue, T.e. HAWJIydIlee pelieHne B Mpe/eaax 3a/J[aHHOr0 MHOYKEeCTBA, Ha-
3bIBAEMOI'0 OKPECTHOCTBIO 3TOI'0 PEIIeHNUs.

Ucronb3oBanue 000011EHHON OKPECTHOCTH 103BOJIET YCUJIUTH TPeboBa-
HUE K OThICKMBaeMoMy pernernio. OHO J0/I2KHO OBITH HE TOJBKO JIOKAJIHHO-
OIITUMAJIbHBIM, HO €11€ U HAWJIY4YIlIUM B CPaBHEHUU C JIDYT'MMU JIOKAJIbHO-OII-
THMAJIbHBIME PEIIEHUSIME, «OKPY2KAIOIIIMI» JAHHOE peIleHNe.

B paszzg. 1 BBommTCst mTOHSITHE 0DODIMIEHHON OKPECTHOCTHU I JIOKAJIBHO-
ONITUMAJ/ILHOTO PEIIeHUs U UCCJIEyeTCs eé CTPOeHre Ha [IpUMepe 33 a9l MU-
HUMU3ALUKU TICeBI00YIeBOi (DYHKIMHN, SKBUBAJIEHTHON 3a/ilade Pa3MeleHus
npeanpusTuii |1,8] u 3amade o mokperrun MuOXKecTBa |[1,5|. IlpuBomsarcs
pe3yabTaTbl BbIYUC/IATE/IBHOI'O SKCIIEPUMEHTA C UCIOJJIb30BaHUEM U3BECTHbIX
IPUMEPOB 3aa49U PA3MEIeHIs IPeANpUATHii [4] u 38121 0 MOKPBITUE MHO-
xkectBa |5, 6], moKa3bIBaKOIIe, KAKOE KOJMIECTBO SJIEMEHTOB COJIEPKUTCA B
0000IIEHHOT OKPECTHOCTH U HA, KAKWE PACCTOSIHUS OHM yJIAJIE€HBI OT MCXOHO-
r0 JIOKAJIbHO-ONITUMAJILHOTO PEeIeHus.

B pasz. 2 cosepKkuTcst onmucanne aJropuTMa, JOKaJIbHOIO MOUCKa 110 0600-
MEHHON OKPECTHOCTHU U IPUBOJIATCS PE3Y/IBTATHI BEIYUCIUTETHHOTO SKCIIEPU-
MEHTa C UCIOJIb30BaHUEM TEX 2Ke KJIACCOB 3a/a4, 910 u B pasj. 1. [leanio ske-
[EPUMEHTA SB/ISIETCH CPABHUTEIbHALA OIEHKA JIOKAJbHO-OITUMAJIBLHOTO pe-
meHnd, 1moJjiy1aemMoro Ha IIpeJBapuTe/IbHOM HIalre€ aJirOpuTMa, U UTOroBOIO
peIllenns, MOoJIy4aeMoro B pPe3y/bTaTe JIOKAJILHOrO IMOUCKA M0 0DOOIIEHHO
OKPECTHOCTH.

Pazn. 3 nocBammén ucciie[0BaHUI0 aJITOPUTMA JIOKAJILHOI'O ITOUCKa ¢ 0606-
MEHHON OKPECTHOCTHIO IMPUMEHUTETHLHO K 33/a4e KOHKYPEHTHOrO pa3Mellie-
Hust npeupustuii [2, 3, 9], koropast hopmysmpyercst Kak 3a/1a4a By XyPOBHE-
BOT'O TI€JIOYUC/IEHHOTO IPOrPAMMUPOBaHUs |7| U MOXKeT OBITH [IPE/CTAB/ICHA
KaK 3a/lada MaKCUMU3AIU HEKOTOPOil 1iceBi00yieoit pyrakunuu. OHako s1a,
dyHKIINA, B OTJIMYHE OT PACCMOTPEHHOI B Pa3/l. 2, He 3a/laHa B ABHOM BU/IE,
U Jjisd BbIYUC/IeHus € 3Ha4YeHusl HeODXOMMO MPOU3BECTH JIOCTATOYHO TPY-
JIOEMKWe BbIYHUC/IeHusd. Jjig ajaropurMa JOKaJIbHOTO [TOUCKA 110 0000IEHHOM
OKPECTHOCTH, TOCTPOEHHOI'O Ha OCHOBE CTAHJ@APTHOTO AJOPUTMA JIOKAJIBHO-
O TOUCKA 13 |3], IPUBOIATCS Pe3yIbTAThl BBEIYUCIUTETHHOTO SKCIEPUMEHTA,
e KOTOPOro aHaJIOTUYHbI IEJIdAM HPEAbIAYIINX BbIYUC/JIUTE/IbHBIX IKCIE-
pumMeHToB. [yt mpuMepoB 3a/iadu KOHKYPEHTHOI'O pa3MeIeHus IIPeJIpusi-
Tuit u3 |4] IpUBOIATCA PE3yJIBTATHI BHIYUC/ICHUN, XapaKTePU3YIOIIue CTPoe-
Hre 0000MEHHOT OKPECTHOCTHU U MO3BOJISIIONINE JIATh CPABHUTEIbHYIO OLEHKY
PEIIeHnsAM, [MOJIyYaeMbIM CTAH/IAPTHBIM AJITOPUTMOM JIOKAJIHLHOTO ITOUCKA U
AJITOPUTMOM C HCIIOJIB30BaHUEM ODODIIEHHON OKPECTHOCTH.
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1. O6006mIEHHAasT OKPECTHOCTH

Paccmorpum 3aady MuHIME3anUK nceno0yesoil Gyukmuu f(x), ompe-
jenénnoit na muoxkecrse B™ (0, 1)-sekropo = (x;), i € I = {1,...,m}.
Ilycrs maa Besikoro € B™ 3amamo muoxectso N(x) C B™, nasbiBaemoe
oxpecmHocmyvio peuwerus . B ciydae muoxkectBa B B kauecTBe OKPECTHO-
cru N(z) Touku x € B 00BIYHO HCIOJIB3YIOT CJIEYOIIIe:

N1($) = {yEBm|d(ﬂj‘,y) = 1}7
No(x) = {y € B" |d(x,y) = 2, d(0,z) =d(0,y)},

rae d(z, y) — paccrogaue X>MMUHTA, PABHOE YUC/LY HECOBHAJIAIONIMX KOM-
nouent (0, 1)-BeKTOpoB = u y.

ITpu 3ayannoit okpecrnocru N (z) pemenne xg € B™ Ha3bIBaeTCsl A0KAAL-
no-onmumanvrvim, ecnu f(zo) < f(z) mis sBeakoro x € N(zg).

CraHJJapTHBIA AJTOPUTM JIOKAJIBHOIO TOUCKA, [0 338/ [aHHOM OKPECTHOCTH
N(x), x € B™, Bkjt09aeT KOHEYHOE YKUCJIO0 OJHOTUIHBIX [IATr0B, HA KAZKOM
U3 KOTOPBIX PACCMAaTPUBAETCS HEKOTOPOE TeKylee pemenue xg. Ha nepsom
mrare B Kauecrse ro moxer Obith B3sT s11000i (0, 1)-Bexrop. [Ilar cocrour
B noucke smementa ' € N(x(), yIydIIaomero TeKylee pemenne Iy, T. €.
rakoro ' € N(xg), uro f(2) < f(x¢). Eciu pemenus z’ naiiru ve ypaéres,
TO aJTOPUTM OCTAHABJIMBAETCA U TEKYIEE PEIIeHHe T €CTh PEe3YJIbTaT €ro
paboTbl. B IpoTUBHOM Cilyudae TeKyliee PelleHne T 3aMeHaeTcs pelienem '’
1 HAYMHAETCs CJIeIyIOMuMii mar.

Cuocob Bbibopa pelenust &' B aJropuTMe JIOKaJbHOIO HOUMCKA HYZK/la-
erca B yTOYHeHHH. Ecam 3a7aH HEKOTOPBIA IOPAIOK IPOCMOTPaA 3J1EMEHTOB
muoxkecrBa, N (xg), To perrenue =’ MoXKer ObITh BLIODAHO B PE3yJIbTATE Ya-
crugnoro npocmorpa okpecraoctu N (zg). Takum pemteruem Gyzer mepBbiii
B 3a/laHHOM 10psijiKe sjeMenT = € N (xg), mius koroporo f(z) < f(xo). [Ipu
HOJIHOM 1TpocMoTpe okpectHocTr N (Zg) B KAYECTBE y/IydIIAONIero PeeHust
BbIOUpaercs Takoit snement z’, uro f(z') < f(zo) u f(2') < f(x) mas kax-
noro x € N(z).

IIycrs gyis Beskoro x € B™ 3amana okpecrnocts N(x) € B™, xoro-
pyio Gyjem Ha3biBaTh 0030601, U MYCTh T() — JIOKAJIBHO-OITUMAJILHOE Derle-
HUE OTHOCHTEJILHO 3TOl okpecTHOCTH. OQupenemm 0000mEHHYT0 OKPECTHOCTD
N (zp) J0KaJIbHO-ONTUMABHOIO PEIIEHUs L. DTO MHOKECTBO COJIEPKUT HE
6oJ1ee 9eM m IPYruX JIOKAJIbHO-ONTHMAIBHBIX PEIIeHNi, KazKI0€ U3 KOTOPBIX
COBLIAJAET C OJJHUM M3 BEKTOPOB :flg, k € I. dus Beskoro k € I jnoKaibHO-
ONTHMATLHOE DelleHue To ONpeesiaeTcs CIeTyIONIIM 06pasoM.

[Ipu durcupopannom k € I paccmorpum Hapsijly ¢ 06a30BO OKPECTHO-
creio N(x) oxpecrnocts N¥(z) = {y € N(z) | yx = xx} u (0,1)-Bexrop
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Yk = (yf), i € I, ormmuaromuiicst or pemenns g = (Zo;), 4 € I, TONIBKO TEM,
aTo yf = 1—x0k. JIOKATLHO-ONTHMATBLHOE DEITeH e T4 CTPOUTCS B TBa STATA.
CravaJia ¢ ICIIOIB30BAHIEM CTAHIAPTHON IPOTIETyPBI TOKAIBLHOTO TOUCKA, TI0
oxpecrocrn N¥(z) u Bexropy y* B KadecrBe HaUAIBHOE TOUKE OIpPee/s-
eTcs permenne Y. ITO perenne ABISeTCs TOKATBHO-ONTHMATLHBIM OTHOCH-
TeILHO BCHOMOraTebHOM okpectioct N¥(z). Barem 1o pemenuto yb ¢ io-
MOIIBIO CTAHAPTHOM IIPOIEyPhI JIOKAJILHOTO MOUCKa 110 okpectHocTu N ()
CTPOUTCS JIOKAJILHO-ONTHMA/TLHOE DeIeHue .

0b0bwénnoti oxpecmrocmsio JIOKAIbHO-OITUMAIHLHOIO PEIeHns T Ha-

30BEM MHOXKECTBO
N(zo) = {x € B™ | £ = & nna mexoroporo k € I}

BekTop x¢ Oymem HA3BIBATEH YeHmMpom 0OODIEHHON OKPECTHOCTH N (z0)-

Ormerum, 910 Jjis Pa3IndHbiX k € I MOCTPOEHHBIE JIOKAIBHO-OIMTUMAJIb-
HbIe DelTeHns T. MOTYT COBIIAJATH MEKIy COBOfl H ¢ MEHTPOM OKPECTHO-
CTU X, IOITOMY HUHCJIO DJIEMEHTOB B OKPECTHOCTU N (7o) MO2eT OBITH MEHb-
e yeM m. B ¢Bsi3u ¢ 3TUM BO3HUKAET BOIPOC O cTpoerunn MHOKecTBa N (Z¢),
KOTOPOE MOXKHO OXapPaKTEPU30BATH GHUCIOM JJIEMEHTOB B MHOXKECTBE W PaC-
CTOSIHUSIMU OT 3TUX DJIEMEHTOB JI0 TEHTPA OKPECTHOCTH.

Paccmorpum ncesnobynesy dyuxknuio f(z) Buga

fl@)=>" fiwi+ Y i\II;jI:ll Cij

il jed

rne I = {1,...,m}, J={1,...,n}, fi, i € I, — Heorpunare/bHble BEJIUIU-
bl (¢5), ¢ € I, j € J, — MaTpuiia ¢ HEOTPUIATEIbHBIME SIEMEHTAMN.

3a1ada MEHAMMI3AIANA TAKO# IICeBI00yIeBOil (DyHKIINN SKBUBAJIEHTHA 3a-
Jade pasmerienust upepupustuii [1,8|. B ciayuae, korga Bce Beandunbl fj,
i € I, paBHBI eJUHUIlE, & SJIEMEHTH MATPHILL (¢j), @ € I, j € J, mpunnMa-
0T JIBA 3HAYEHUs: HYJIb U OOJIBIIIOE YUCJIO, 9T 3a/[a9a, €CTh IKBUBAJICHTHAS
dbopma 3anucu 3a1a9n 0 TOKPLITHA MHOX)KecTBa |1].

HpI/IBeﬂéM pe3yabTaTbl BBIYUC/IUTE/IbHOI'O IKCIIEPUMEHTA, HOKa3bIBimme-
ro Ha IIpuMepe 3Toil 3aa41, Kak ycrpoena o606méntas okpectHoctb N (xg).

BBILII/IC.HeHI/IH IPOBOAUJIUCD JIJId AT KJIaCCOB 3a/la4 MUHUMU3AIUU YKa-
3aHHOI 1ceBmoOyneBoit dpyukiuu. [lepsoie qBa Kaacca A u C B3ATHI U3 O6Ub-
JIMOTEKN TeCTOBbIX 3a1a4 [4]. IIpumepbl u3 9TUX KJ1aCCOB SBJISAIOTCS 33/ a9aMK
pa3MeIIeHus TpeJnpUuaThil, TPYIHBIMA JJIsT PEIIeHUsT aITOPUTMAMHA HESIBHO-
ro nepebopa. B srux zagagax m = 100 u n = 100. Tpu apyrux ksacca
B3sThl U3 [5,6]. Dru 3asaun ABALIOTCH 33Ja9aMU O [OKPBITUM MHOXKECTBA.
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IIpumepsr u3 kmacca F mmeror pasmeprocts m = 500, n = 50, a 3amoJ-
H€MOCTb MaTpuupl (¢;j), ¢ € I, j € J, ciy4aiino BbIODAHHBIME Hy/JI€BHIMI
snementamu pasaa 20%. [Ipumepsr u3 Kj1accoB 4 u 5 UMEOT pa3sMepHOCTb M
— 1000, n = 50 u m — 2000, n — 200, a 3200/ IHAEMOCTb HYJISIMHU MaTPHULIbI
(cij), i €1, j € J, pasra 20%.

Taobauma 1 Taonumma 2
Paccrognusa Kracenr Paccroanna Knaccot
A C E 4 )
0 1,00 0,03 0,00 0 0 0
1-5 20,33 | 14,83 1,00 1100 0,9 1,7
6-10 13,76 | 0,53 0,00 101-200 2,2 2,1
11-15 20,00 | 1,00 0,40 201-300 2.1 2,4
1620 23,58 | 15,56 0,60 301-400 299,5 1,7
21-25 15,67 | 44,64 4,40 401-500 692,3 1,5
26-30 4,75 | 22,05 | 94,00 501-600 1,9 3,2
31-35 0,92 1,33 | 276,40 601-700 1,1 2,2
3640 0,00 0,03 | 123,20 701-800 0 3,8
801-900 0 813,3
901-1000 0 1107,8
1001-1100 0 57,2
1101-1200 0 3,1

B xome sxcmeprnMenTa BHIUNC/IIETCS JIOKAIHHO-OITHMAJILHOE PEIIeHne X,
JIJIsT KOTOPOI'O CTPOSATCS JIOKAJIbHO-OINTUMAJIbHBIE PEITEeHUsI 5’5, k € I, oupeje-
Jisiforiiie 00OOIIEHHY IO OKPECTHOCTD TOYKM L. IIpu 9T0OM UCIOIB3yeTcsi CraH-
JTAPTHBI aJrOPUTM JIOKAIBHOTO IMOUCKA, 10 OKpecTHOCTH N (Z) ¢ HErmoTHBIM
IPOCMOTPOM OKPECTHOCTH, & B KauyeCTBe MCXOJHON TOUYKHU Jij1d [HOCTPOEHUA
JIOKQJIbHOTO ONTHMYMa (o OepETCa HyIeBOil BEKTOP.

B tabn. 1 u 2 gna cepuit u3 30 3ama1 kiaaccoB A u C, cepun u3 5 3ama4
kaacca /' m cepunm m3 10 3agaa KjaaccoB 4 m 5 NPUBOANTCS CPEIHEE IUCTIO
TOYEK U3 MHOXKECTBa {%’5, kel }, HaXOJISIIIXCA B 3aJaHHOM HHTEpBAJIe
paccrosgHmii X3MMUHIa OT TOUKH I().

W3z taba. 1 u 2 Buano, 9TO B ciay4ae KaaccoB A u C' uIb He3HAINTE Th-
Hasl 9aCTh TOYEK 5’8 , k € I, coBuajaer ¢ TOYKOR xg, a Jjisd KiaaccoB E, 4 u b
TaKOe COBIIaJeHNe He 3a@UKCHPOBAHO HHU JIsi OJHOTO IpuMepa. V3 Tabu. 1
caeayer, 9To 0Kos10 60% Touek 5’8 , k € I, ynajieHbl OT TOYKH T( Ha PACCTO-
saune or 11 go 25 mis kiracca A u ot 16 mo 30 — mis kiacca C. B ciygae
KJacca I/ mpakTrdeckn Bce TOUKHT f’g, k € I, yiajesHsl OT g Ha PACCTOSHME
6oJibiie 26. AHajiornuHasi KapruHa HalJojaercd u st Kiaaccos 4 u 5. U3
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TabJ1. 2 BUIHO, UTO MOIABSIONIAS YaCTh TOYEK f’g, k € I, Haxoaurcst OT TOY-
K xg Ha paccrogauu oT 300 mo 500 s knacca 4 u or 800 mo 1000 — mysa
KJ1acca .

Baxno orMeruThs Tak:Ke, 9TO B KaXkKJOM M3 PACCMOTPEHHBIX HPUMEPOB
OCTPOGHHEBIE TOYKH T, k € I, B OCHOBHOM IONAPHO PA3IMIHBL B CPEJl-
Hem 97,67% Touek f’g , k € I, nomapHO pa3/inydHbl JJjid IPUMEpPOB U3 KJIAC-
ca A u 9941% — nng upumepos us kiacca C. g npumepos u3 Kiac-
coB E, 4 © 5 cpenm TMOCTPOEHHBIX TOYEK 5’5, k € I, me ObLIO COBIA/AIO-
mux. Takum obpasowm, MOZKHO 3aKJIIOYUTDH, YTO B PACCMOTPEHHBIX CJLydasix
o6obménnas okpectHOCTb N (o) He sBJISeTCs BBIPOXKJIEHHOM, a YUCII0 dJe-
MEHTOB 3TO# OKpecTHOCTH 0M3K0 K guciay m. Kpome Toro, BHAYUTE/IbHAA
9aCTh JIOKAJTHHO-ONTUMAJIBHBIX Pelenuii, obpasytomux okpecTHoctb N (zg),
CyLieCTBEHHO OT/IMYa€TCA 1O HYUCLy U3MEHEHHBIX KOMIIOHEHT OT JIOKAJIbHO-

OIITUMAJIBHOI'O PEIICHUA T(.

2. AjiropuTm JIOKaJIbHOI'O IIOUCKA ¢ 000DIEHHOIT OKPECTHOCTHIO

AJIropuTM JIOKAIBLHOTO MOUCKA 110 000OIIEHHON OKPECTHOCTH TaK Ke, KaK
U CTAHJAPTHBIA AIrOPUTM JIOKAJIBHOTO MOUCKA, NPEJACTaBIgeT cObOi mpome-
JIypy HOCJIEIOBATEIHLHOTO YTy UNIeHHs] TEKYIIEro PEIIEeHns, HO B KA9eCTBE €ro
Oepércst JIOKAIbHO-ONTUMAJIBHOE.

[Iycrs g Beaxoro © € B™ 3amana 6azosast okpecrnocrs N (z). Anro-
PUTM JIOKAJBHOI'O IOUCKA 10 ODOOIIEHHOI OKPECTHOCTH P 3aaHHOM Oa-
30B0#1 okpecrnocru N(z), x € B™, cocTouT M3 NPeABAPUTEJLHOIO HIara, 1
KOHEYHOI'0 YHCJIa OJHOTHUIHBIX OCHOBHBIX INArOB, HA KayKJOM M3 KOTOPBIX
PaCCMaTPUBAETCA HEKOTOPOE TEKYIIEE JIOKAJIbHO-ONTUMAIBLHOE PEIIEHHE ().

Ha npeasapurenbuom mare no sagannomy (0,1)-BeKTopy € MCIOIB30-
BAHUEM CTAHAPTHON IIPOIE/YPhl JIOKAJTBHOIO MOUCKA CTPOUTCH HATATBLHOE
JIOKAJIbHO-ONTUMAJILHOE PenteHue Tq. [1oce 9Toro Ha9MHAeTC A OCHOBHOI 111ar.

Ha ocHosHOM Iiare mMeercst Texyliuee JIOKajlbHO-OITUMAILHOE pelie-
mue zg. lar cocront B mocrpoennn 0606mEnHOl okpectHOCTH N (T0) 1 TIO-
ucke snemenra & € N(zg) rakoro, uro f(a') < f(xg). Ecim pemenne z’
HaiiTH He yJaaércs, TO AArOPUTM 3aKAHIMBAeT paboTy, pe3y/abTaTOM KOTO-
poii ABJIAETCH TEKyIee JIOKAJIbHO-ONTUMAILHOE PEIIeHne To. B npOTUBHOM
CJTydae TeKyIee JOKATbHO-ONTUMAIBLHOE PEIIEHNE T 3aMEHIeTCS JIOKATLHO-
OIITUMAJIbHBIM DEIICHHUEeM 1', 1 HaYUWHAECTCA Cﬂeﬂy}omﬂﬁ IIar.

Tak ke, KaK M B CJIydae CTaHJIaPTHOrO aJrOPUTMa JIOKAJIHHOTO ITOMC-
Ka, Oy/leM MCHOIb30BAaTh JBa CHOCOOA BBIOOPA DElIeHusT 2’ U3 oKpecTHO-
cru N(xg), yrydmaromero rekyuiee pemieHue Tg. LIpu mojHOM npocMoT-

pe N(xp) pemenune z' nosxuo ynosiersoparsh ycaosusm f(z') < f(xg) u
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F(a') < f(x) ast kazoro 2 € N(xg), a nupu yactuanom snementst u3 N (zq)
HCCIIE/IYIOTCA B HEKOTOPOM 33IAHHOM IOPSI/IKE U B KAUeCTBE DeIleHHs I’ BEI-
6upaercs mepsblit snement x € N(zg) Takoit, uro f(x) < f(zo).

[TpuBesEéM pesy/ibrarbl BbIYMCIMTEILHOIO SKCIEPUMEHTa, 1ejb KOTOPO-
ro — yCTaHOBUTH, HACKOJLKO JTOKAJIBHO-ONTUMAILHOE PelleHne I(, HailleH-
HOE AJIrOPUTMOM JIOKAJIBHOTO MOUCKA 110 000OIIEHHON OKPECTHOCTH, OT/IMTa-
eTCs TI0 1esIeBOoil (DyHKIIUH OT JIOKATBHO-ONTHMA/ILHOIO PEIIeHN I(), HailTeH-
HOI'O Ha NpeJBapuTeILHOM niare. B kadecrBe 6a30BOi OKPECTHOCTH B a/Iro-
PHTMe HCIOJIb3YeTCs OKpecTHOCTb N1(), @ BBIOOp yIlydIIAloNIero sieMenTa
kak B 6a30B0it okpecrroctn Ni(z), Tak u B 0000ménHoit okpecraocru N (zg),
IPOM3BOJUTCS 10 MPABIIY IIOJHOIO IMPOCMOTPA OKPECTHOCTH. Bbrumc/ienms
IPOBOAWINCE I Tex ke maru noasagad A, C, E, 4 u 5.

Tabauma 3

Bagaua | fi fo fx | f/fx | fo fx
a332 | 45134 | 39120 | 36154 | 1,25 | 1,08
ad32 | 42118 | 39118 | 36155 | 1,16 | 1,08
ab32 | 42132 | 36150 | 36150 | 1,17 | 1,00
a632 39159 | 39152 | 36162 1,08 1,08
a732 | 36144 | 36144 | 33157 | 1,09 | 1,09
a832 42127 | 36145 | 36136 1,17 1,00
a032 | 42125 | 39126 | 36133 | 1,17 | 1,08

al032 39126 | 36127 | 36127 1,08 1,00
all32 | 39143 | 39143 | 36163 | 1,08 | 1,08
al232 | 45123 | 39146 | 39123 | 1,15 | 1,00
333 | 51114 | 48134 | 42147 | 1,21 | 1,14
c433 | 45144 | 45142 | 42145 | 1,07 | 1,07
c533 48130 | 42106 | 39177 1,23 1,07
633 | 48145 | 45144 | 42144 | 1,14 | 1,07
c733 | 48119 | 45112 | 42137 | 1,14 | 1,07
833 | 45153 | 45140 | 42144 | 1,07 | 1,07
933 | 48120 | 45129 | 42130 | 1,14 | 1,07
c1033 | 51117 | 42141 | 42138 | 1,21 | 1,00
c1133 | 48125 | 48111 | 42147 | 1,14 | 1,14
c1233 | 51128 | 45146 | 42142 | 121 | 1,07

B Tabn. 3 u 4 gna xaxaoro npmmepa cepuii m3 10 3amaa xmaccos A, C,
4 m 5 u cepum U3 5 337a49 Kjaacca F IpUBOAATCA CJeAYIONIe BeJTMINHbI:

fi — BHaueHue 1EAEBOM (DYHKIUU HA, JIOKAJIBHO-ONTHUMAJIBHOM perie-
HUU Z(, IIOJI[y9eHHOM Ha IIPEABAPUTEJIbHOM IIare ajJropuTMa;
fo — BHaueHue 1EAEBOW (DYHKIUU HA, JIOKAJIBHO-ONTHUMAJIBHOM perie-

HUU T, NOJYYEHHOM B PE3y/bTare padOThl aJrOpUTMa, JIOKAJIHHOTO MOUCKA
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110 0000IIEHHON OKPECTHOCTH.

Kpowme Toro, B tab.1. 3 u 4 jijid Kazk10r0 IpuMepa IPUBOJAATCA OLTHMa b
HOe 3HaueHue f* 1e1eBoil PyHKIMMU U BEJIMUYUMHBI OTHOCUTEILHON [10IPEIIHO-
cru f1/f* u fo/ f* nokanbHO-ONTUMANBHBIX pelleHuii To u Zo.

Tadbnuma 4

Bamaua | fi fo | 5 | A) x| fof [F
scpd.1 | 1649 | 435 | 429 | 384 | 1,01
scpd.2 | 1177 | 514 | 512 | 2,30 | 1,00
scpd.3 | 1698 | 516 | 516 | 3,29 | 1,00
scpd.4 | 1476 | 496 | 494 | 2,99 | 1,00
scpd.5 | 1361 | 514 | 512 | 2,66 | 1,00
scpd.6 | 1682 | 561 | 560 | 3,00 | 1,00
scpd.7 | 1531 | 432 | 430 | 3,56 | 1,00
scpd.8 | 1215 | 496 | 492 | 2,47 | 1,01
scpd.9 | 1597 | 650 | 641 | 2,49 | 1,01
scpd.10 | 1512 | 514 | 514 | 2,904 | 1,00
scph.l | 1270 | 261 | 253 | 5,02 | 1,03
scph.2 | 1355 | 307 | 302 | 4,49 | 1,02
scp5.3 | 1251 | 230 | 226 | 5,54 | 1,02
scph.4 | 1385 | 242 | 242 | 5,72 | 1,00
scpb.5 | 1387 | 211 | 211 | 6,57 | 1,00
scp5.6 | 1300 | 213 | 213 | 6,10 | 1,00
scph.7 | 1430 | 298 | 293 | 4,88 | 1,02
scph.8 | 1362 | 293 | 288 | 4,73 | 1,02
scp5.9 | 1309 | 279 | 279 | 4,69 | 1,00
scp5.10 | 1120 | 269 | 265 | 4,23 | 1,02

scpe.1l 6 5 5 1,20 1,00
scpe.2 5 5 5 1,00 1,00
scpe.3 6 ) b) 1,20 1,00
scpe.4 6 5 5 1,20 1,00
scpe.b 6 ) b) 1,20 1,00

N3 tabs. 3 u 4 BugHO, 9T0 715 OOJIBIINHCTBA MPUMEPOB PACCMATPUBA-
eMBIX KJIACCOB WCIIOJIb30BaHue ODOOIIEHHON OKPECTHOCTU ITO3BOJIAET YJIyd-
muTh nojyvaemoe pemenue. i npumepos m3 knaccoB A u C 3navenne
nesneBoil pyHKnmm ymenpmaerca B cpegaeMm Ha 10%. Ing 3amad m3 Kiac-
coB 4, 5 u F s10 ynyumenne 6osee 3Haudnresbuoe. st HEKOTOPBIX mpuMe-
POB 3HadYeHUe Ie/eBOi (DYHKITMU Ha PelreHun rg B 5—6 pa3 bojblie, 4eM Ha
PEIIeHnn Ig).

N3 1abn. 3 u 4 BugHO TaKKe, 4TO Jjisi OOJIBITUHCTBA PACCMATPUBAEMBIX
IPUMEPOB JIOKAJIbHO-OIITUMA/IBLHOE PEIIeHue T, HOJYYEHHOE B PE3yJbTare
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JIOKQJIBHOT'O [TOUCKA, 110 ODOOIIEHHON OKPECTHOCTH, JINDO SABJISIETCS OITUMA/Ib-
HBIM pelleHneM, Jinb0 B/IN3KUM 110 3HAYEHUIO 11€/1€BOH (DYHKITUU K OITUMA b~
HOMY.

3. AaropuTtM JIOKaQJILHOTO IONCKA 110 0000OMIEHHOI OKPECTHOCTH
JJI 330291 KOHKYPEHTHOrO pa3MeNmleHns MpeaipusiTuil

3a/jaua KOHKYPEHTHOTO pa3MelleHus mpenpuaruii hopmysmpyercs |2, 3]
KaK 3a/la4a JIByXyPOBHEBOI'O LEJOYUCAEHHOIO MPOIPAMMUPOBAHUS CJIEYIO-
IIeTo BUA!

max {3 it 3 (Tmams) 1-X @)}

(%), (wi5)

iel jeJ iel iel
$i+2$kj<1, 1e€l,jeJ, (2)
klis 3k
x>z, 1€1,j€, (3)
zi,xi; € {0,1}, i€l jeJ, (4)
((2i), (Zij)) — onTEMAa/IBHOE peIleHNe 3a1a9n (5)
max { Zgzzz + Z szﬂzg} (6)
(20),(24) i€l jeJ
xi+zi+22kj<1, 1el, jeJ, (7)
kli-jk
zi =2z, 1€, 7€, (8)
zi,zij €{0,1} diel, jeJ, (9)
e I ={1,...,m}, J={1,..., n}, (fi), (gi), i € I, — BeKTOpPBI C HEOTPU-

LATebHBIMEI djIeMenTaMu, (pi;), @ € I, j € J, — Marpuna ¢ HEOTPUIATEIb-
HBIMH 3JIeMeHTaMu, >;, j € J, — OTHOIIeHHe IOps/Ka Ha MHOXKeCTBe 1.

Hannas 3a/a4a, KAk 1 BCAKas 3a/1a4a, JIBYXYDOBHEBOIO IPOrPAMMUPOBA-
HIsI, BKJIIOYAET 3a/a41y BepxHero yposas (1)—(4), koropyro Oymzem 0603Ha9aTH
gepes L, u 3ajauy auxkuero yposus (6)—(9), koropyto Oymem obo3naqars e-
pe3 F. g 3amaan (1)-(9) ucnons3yercsa obosuagenue (L, F).

OGosuaunm jouycruvoe peenue sajgaun L uepes X = ((z;), (x45)), ou-
THMaTbHOE pemenue 3asaun Fnpn sazammom X — uepes Z = ((3), (Zij)).
[Mapy (X, Z) Bysem HaszbBaTH donycmumvim pewenuem 3anaau (L, FY). O6o-
suauum uepes L(X, Z ) 3uadenue nenesoi dynkuuu 3agaun (L, F') wa aoiry-
crumom pewennu (X, Z).
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B kauecrBe onTuMasbHOrO 3Hauvenus nesesoit dyuxkiun 3anaun (L, F)
B |3| mpuHaTO €€ 3HAavUeHHe HA TAaK HA3BIBAEMOM ONTHMAJIBLHOM HEKOOIEpa-
tuBHOM pemrennu. Jlomycrmvoe pemrenne (X, Z) HazbiBaeTcs donycmumvlm
nexoonepamuenoim pewenuem sataan (L, F), ecmn L(X,Z) < L(X,Z) s
qoboro jomycrumoro pemterust (X, Z), a J0MyCTUMOE HEKOOIEPATHBHOE pe-
menne (X*,Z") HA3BIBACTCH ONMUMAALHOM HEKOONEPUTIUBHOLM PEULEHUEM
sagaun (L, F), ecmu L(X*,Z") > L(X,Z) mis mo60ro JOMyCTHMOTO HEKO-
oneparusnoro permenus (X, Z).

B [3] ormeueno, uro no npoussonsuomy (0,1)-sexropy = = (x;) crpout-
cs gomycTuMoe HekoomeparusHoe pemnenne (X, Z), rae X = ((x;), (z45)), n
OJIHOBHAYHO OIPe/IeIsieTcs 3Hadenne nesiesoit dpyuxiun 3anaun (L, F).

Taxum obpazom, 3amaqa (L, F') cBoauTcst K 33/a9€ MAKCUMU3BAIMU HEKO-
Topoii 1cesnobymnesoii dyukiuu f(z), x € B™. Tonbko dyukuusa f(z) B
OT/IMYWE OT PACCMOTPEHHOW BBINIE HE 3a/aHA B SIBHOM BUJE, a JJIsi BBIYUC-
JIEHUsT €€ 3HAYEHUs HEOOXOAUMO, B JaCTHOCTH, HANTH pDEIIeHus IBYX 3239
LEeJI0YUCIEHHOIO JIMHEHOrO IPOIPaMMUPOBAHMUS.

B [3] upuBesén anropurm BbIYMCIIEHUS] BEPXHEH IDAHULBL JJIs MAKCH-
MaJIbHOTO 3HaueHus (ByHKIUU f(Z) U Npe/IoKeHbl AJrOPUTMBI JIOKAJILHOTO
IIOUCKa JAJId 3a/da491 OTBbICKaHUA MaKCUMAJIbHOI'O 3HQYCHUA ﬂaHHOf/'I (byHKHI/II/I
C yuéroM TpPYJ0EMKOCTU BBIUUC/IEHHs 3HAYEHUS ITONH (DYHKIUU B IIPEJIO-
JKEHHBIX aJIFOPUTMAX UCHOJIb3YeTCst OKPECTHOCTD crienuaabHoro suga No(z)
C Ni(x) U No(x), conepxkamasg He 6o1ee m saementos. Kpome Toro, B 9rux
aJICOpUTMaX B KadeCcTBe HA4dasbHOro perrerus ucnosb3yercs (0,1)-sekTop,
HOJIyIIeHHbIIP'I B pE3y/IbTAaTC BbIYUCJ/ICHUA BerHeﬁ I'PaHunbl JJId MaKCUMaJIb-
HOTO 3HadeHus GyHKIWH f().

[IpuBesém pe3ybTaThl BHIYUCJIUTEIHLHOIO SKCIEPUMEHTa C aJITOPUTMOM
JIOKQJTBHOTO TTOMCKA TIO OOOOIIEHHON OKPECTHOCTH LTS 3a/a97 MAKCHUMU3a-
U PaCcCMOTPEHHOM mceBobymeBoil hbyuknuu f(z). B sTom anropurve B Ka-
gecrBe 6a30BOI OKpecTHOCTH HCHoab3yercsas No(x), a BbIOOD yJ1ydNIaioniero
SJIeMEeHTa [PU HOCTPOEHUH JIOKAJbHO-OITUMAJIBHBIX PEIIeHnul TPOU3BOIUT-
Cg 110 IPABUJIY HEIOJIHOIO IPOCMOTPa OKpecTHOCTe. Bhibop yityuniatomniero
ssieMeHTa B 06061méHHoN okpecTHOCTH No() TaKKe IPOU3BOIUTCI B PE3YJIb-
TaTe HEMOJHOTO €€ MPOCMOTPA 33 MCKJIIOYEHUEM MEePBOro Iara aJropuTMa,
rJ/ie yJIy4IIaioIuil 3/IEMEHT OIPeie/IsieTCd B pe3y/ibraTe MOJHOIO IPOCMOTPA
okpectHOCTH. KpOoMme TOTo, Ha TIPEIBAPUTEIHHOM ITare B KAIeCTBE HATAIbHOM
Toukn ucnosbdyerca (0,1)-BekTop, nosydaeMblil 0JJHOBPEMEHHO C BBIYHCJIE-
HEEM BEPXHEil TPAHUIIbI JIsi ONTUMAJIBHOrO 3HadeHus f(z).

e 7aHHOTO BBIYUCAUTEIHLHOIO SKCIEPUMEHTA, KAK U JBYX IPEIbIIYy-
X, COCTOUT B TOM, YTOOBI BBISICHUTH CTPOEHHE ODOOIEHHON OKPECTHO-
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cru No(x), paccmarpupaemoii Ha LIEPBOM IIAre alrOPUTMa, U OLEHUTh, Ha-
CKOJIbKO JIOKAJIbHO-OIITUMAJIbHOE PellleHne, HafieHHOe Ha IPeIBAPUTETHHOM
[mare ajropuT™Ma, OTJUYAETCS OT JIOKAJbHO-OITUMAIBLHOTO PelleHus, MOJIy-
YEHHOI'0 B PE3YJIbTaTe JIOKAJIbHOIO MOUCKA 10 0DOOIIEHHON OKPECTHOCTH.

Borauc/ienns mpoBOAMINCH /I IPUMEPOB 331491 KOHKYPEHTHOT'O pa3Me-
LIEHUs [IPEJIPUATHI, B3ATHIX U3 Oubsimorekn TectoBbix 3aja4 [4]. Mcuouns-
30Ba/MCh TmpuMephl w3 momakiaaccoB A20, A30, A40 m A50 kmacca A, mis
KOTOPBIX YKC/I0 IIEPEMEHHbBIX 11ceB100yaeBoii dyuxiun f(x) pasuo 20, 30, 40
u 50 coorBercTBerno. /g mpumepos m3 momkmaccoB A20 m A30 m3BecTHBI
ONTUMAJIbHBIE 3HAYEHUS [IEJI€BhIX (DYHKIIHIA.

B tabn. 5 u 6 g 20 mpuMmepoB M3 KaXKIOTO IIOKJIACCA, IIPUBOIITCS
CJIEIYIOIIUEe BEJIMYUHbBL:

f1 — sHauenue 1eeBoit GYHKIUH HA JTOKATBLHO-OMTUMATHHOM PEIeHNN
Z(, HOJIyYEHHOM HA [PEBAPUTEILHOM IIare ajropurMma,;

f2 — 3HA4Y€eHue I_[e.}'[eBOf/'I (byHKHHH Ha HaWJIy4dHIeM JIOKaJ/IbHO-OIITUMAJIbHOM
pertennu 3 0OOOIEHHON OKPECTHOCTH, PACCMATPUBAEMON Ha [EPBOM IIare
AJIrOPUTMA;

f3 — sHauenwe memeBolt (DYHKIUU HA JIOKAJBHO-ONTHMAIHHOM perre-
HUU T, NOJYYEHHOM B PE3y/bTare padOThl aJrOpuTMa, JIOKAJIHHOTO MOUCKA
10 000OIIEHHON OKPECTHOCTH;

K — «guciio snemeHTOB B 0DOOIIEHHON OKPECTHOCTHA Ha, ITEPBOM IIare aJi-
FOPUTMA;

d — cpejHee PacCrosHue 0T 3JIeMEHTOB 000OLIEHHON OKPECTHOCTH, I10-
CTPOEHHOIl HA IEPBOM IIAre aJIFOPUTMA, /10 €€ IeHTPa.

Kpowme toro, B Tabji. 5 1 KayKJI0ro puMepa MPUBOIATCSH ONTHMAJILHOE
3navenue f* nesesoit GyHKIUYM U BEJIMYMHBI OTHOCUTENBHON TounoCTH f*/ f1
u f*/f3 JOKAJIbHO-ONTUMAIBHBIX PElIeHuil Lo U T(.

N3 rabsi. 5 u 6 BugHO, 910 ncciemyemMas 0600meHHas OKPECTHOCTD JIOKA/Ib-
HO-ONITUMAJILHOTO PEIIeHus To He ABJIIeTCA BbIPOXKECHHON. DIeMeHThl 0006-
MEHHOM OKPECTHOCTH B OOJIBIIIMHCTBE MPUMEPOB B CPEIHEM OTIUYAIOTCS OT
PeIleHns X JABYyMs WM TPeMs KOMIIOHEHTaAMU.

N3 Tabs. 5 u 6 BUIHO TaK>Ke, 9TO JJIsi OOJBITHHCTBA, TPUMEPOB JIOKAIb-
HO-ONTHMAJILHOE PEIleHne T JIydIle, 9eM Zg, a U3 TabJj. D Caemyer, 9To Huc-
[0JIb30BaHuEe ODOOIIEHHON OKPECTHOCTH st TOJIABJISIONIEr0 OOJIBITNHCTBA,
[IPUMEPOB TI03BOJISET MOJIyYaTh ONTHMAJILHOE PelleHue.
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Tabauma 5

Bagawa | f1i | fo | fs | K |d LA s
a20-01 62 62 62 3 1,67 | 62 1,00 1,00
a20-02 53 53 53 2 1,00 | 53 1,00 1,00
a20-03 39 41 61 5 2,40 | 61 1,56 1,00
a20-04 23 35 35 8 2,560 | 35 1,52 1,00
a20-05 58 58 58 2 0,50 | 58 1,00 1,00
a20-06 | 41 | 41 | 41 |2 | 1,00 | 51 | 124 | 1,24
a20-07 b) 10 10 6 2,00 | 10 2,00 1,00
a2008 | 27 |27 | 27 |4 | 225 |38 | 1,41 | 1,41
a20-09 8 16 16 6 2,00 | 16 2,00 1,00
a20-10 9 24 24 9 3,56 | 29 3,22 1,21
a20-11 30 42 42 7 2,43 | 42 1,40 1,00
a20-12 15 22 22 10 | 2,00 | 22 1,47 1,00
a20-13 25 25 25 3 1,67 | 25 1,00 1,00
a20-14 [ 51 |51 [ 51 [ 2 | 1,50 [ 51 [ 1,00 | 1,00
a20-15 |40 |40 [ 40 |4 | 225 [40 | 1,00 | 1,00
a20-16 12 27 27 6 2,67 | 27 2,25 1,00
a20-17 |30 | 42 | 42 |7 | 2,86 | 42 | 1,40 | 1,00
a20-18 50 50 50 2 1,00 | 50 1,00 1,00
a20-19 40 46 46 8 3,00 | 46 1,15 1,00
a20-20 32 32 32 6 2,83 | 32 1,00 1,00
a30-01 62 62 62 10 | 2,70 | 67 1,08 1,08
a30-02 37 44 44 9 1,89 | 44 1,19 1,00
a30-03 53 74 74 9 1,89 | 74 1,40 1,00
a30-04 58 63 67 8 1,25 | 67 1,16 1,00
a30-05 100 | 115 | 115 | 6 2,33 | 115 | 1,15 1,00
a30.06 | 41 |41 41 |6 | 233 4l [ 1,00 | 1,00
a30-07 59 78 84 12 | 3,17 | 84 1,42 1,00
a30-08 44 51 56 8 1,63 | 56 1,27 1,00
a30-09 83 83 83 4 1,75 | 83 1,00 1,00
a30-10 54 67 67 16 | 2,56 | 67 1,24 1,00
a30-11 72 82 82 7 1,86 | 82 1,14 1,00
a30-12 61 61 61 7 2,43 | 71 1,16 1,16
a30-13 31 46 49 8 1,38 | 49 1,58 1,00
a30-14 44 68 73 6 1,560 | 73 1,66 1,00
a30-15 21 43 43 10 | 2,70 | 45 2,14 1,05
a30-16 76 76 76 4 2,00 | 76 1,00 1,00
a30-17 95 114 | 114 | 6 3,33 | 114 | 1,20 1,00
a30-18 55 87 87 10 | 3,90 | 87 1,68 1,00
a30-19 39 57 57 8 2,75 | 57 1,46 1,00
a30-20 52 62 70 7 1,00 | 70 1,35 1,00
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Tabauma 6

3a/1aqa f1 f2 f3 K d

a40-01 | 62 62 62 9 2,33
a40-02 | 135 | 135 | 135 | 10 | 2,50
a40-03 | 81 81 81 2 2,50
a40-04 | 96 96 96 10 | 2,20
a40-05 | 65 94 97 13 | 3,69
a40-06 | 81 81 81 8 2,38
a40-07 | 81 90 96 11 | 2,27
a40-08 121 ) 125 | 125 | 7 2,29
a40-09 | 81 83 83 7 2,29
a40-10 | 105 | 107 | 107 | 3 2,33
a40-11 101 | 101 | 101 | 6 1,50
ad0-12 | 47 53 57 7 1,71
a40-13 | 163 | 163 | 163 | 5 1,80
a40-14 | 61 67 67 10 | 1,90
a40-15 | 93 100 | 100 | 9 3,00
a40-16 | 69 77 7 6 1,67
a40-17 | 107 | 132 | 136 | 6 2,67
a40-18 131 | 131 | 131 | 10 | 2,30
a40-19 95 112 | 112 | 11 | 2,45
a40-20 | 52 54 54 7 3,00
ad0-01 | 128 | 158 | 158 | 8 2,75
ad0-02 | 100 | 100 | 100 | 9 2,11
ad0-03 | 85 106 | 106 | 12 | 2,50
ad0-04 | 85 86 92 9 2,89
ad0-05 | 103 | 103 | 103 | 3 1,33
a50-06 94 122 ] 122 | 10 | 4,00
ad0-07 | 68 91 91 12 | 3,83
ad0-08 | 81 92 92 8 1,75
ad0-09 | 65 93 93 12 | 2,50
ad0-10 | 80 119 | 119 | 15 | 2,80
ad0-11 115 | 119 | 120 | 9 2,22
ad0-12 117 | 127 | 127 | 6 1,83
ad0-13 | 54 84 94 21 | 3,76
ab0-14 | 63 77 7 5 2,00
ad0-15 112 ) 122 | 122 | 9 2,78
ad0-16 | 85 85 85 14 | 2,71
ad0-17 | 156 | 156 | 156 | 11 | 2,00
ad0-18 | 65 97 107 | 13 | 2,46
ad0-19 | 99 107 | 111 | 13 | 2,69
ab0-20 | 40 89 89 16 | 4,25
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