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CUCTEMA ABTOMATHU3UPOBAHHOI'O MNPOEKTHPOBAHMUS
MAPIIPYTHOHU TEXHOJIOTUA OBPABOTKH
SJIEMEHTAPHBIX IIOBEPXHOCTEMN.

Co3gaHnue MapIIpyTHOH TeXHOIOTHH 00pabOTKH dJIEMEHTAPHBIX IOBEPXHOCTEH C H3BECTHBIMU 3apaHee
rapamMeTpamMH , SIBJIETCSl JOCTATOYHO IPOCTOI 3ajadeil, a BOT e€ClI IOWTH OT OOpaTHOro, T.e. IPH
HEH3BECTHOCTH JTHX MapamMeTpoB 3apaHee (kak OOBIYHO M MPOUCXOJUT B PEAbHOM XKH3HH), 3a/1a4a
CTaHOBUTCSI TOPa3fgo CIOXHee. AKTyalbHOCTh JTOH pabGOTHl 3aKiIO4aeTcs B TOM, YTOOBI CHCTEMa
paboTaia o TaKOMy JITOPHTMY, B KOTOPOM OBl HAKJIa/(IBAIUCH OTPAHHYCHUS, B YACTHOCTH 110 (hopMme
JIeTajy, TOYHOCTU U IIEPOXOBATOCTH, a BOT KOHKPETHbIE HCXOJHBIE JAHHbIE BBOJMINCH B CaMbli
MOCTIEAHHI MOMEHT, 4TO II03BOJIIET COKPATUTh BPeMs IIPH paboTe ¢ pasHOOOPa3HBIMHU JETaIAMH.

IMoctpoeHne O0OOCHOBAaHHBIX TEXHOJOTHYCCKUX BAapHAHTOB OOpPaOOTKHU
AJIEMEHTAPHBIX MMOBEPXHOCTEH OYJIET BO3SMOXKHO IPH BBHINIOJIHCHUH PsAfa 3a/ad: B
MEPBYIO O4Yepehb HACT pa3padOTKa MOJEIHM TeHEepallMd BapHaHTOB 00pabOTKU
MOBEPXHOCTEH UCXO/IS1 U3 KOTOPOU CleayeT pa3paboTka CUCTEMbI IPOSKTHPOBAHHUS
MapHIpyTOB 00pabOTKHU ¥ 3aBepIlarolieil 3aaueii sIBIseTCs anpooaIys CHCTEMbI 1
MOJICITH Ha KOHKPETHBIX MPUMEpax M CpaBHEHHs UX 3()(HEKTUBHOCTH B pealbHBIX
YCIOBUSIX.

MareMaTHdeckytlo  Moaenb  (OpMHpOBaHHS  BAapHAHTOB  0OpabOTKH
3JIEMEHTAPHBIX MTOBEPXHOCTEH MOXKHO MPEACTABUTH CIACIYIOIIUM 00pa3oM:

Mal FlaelrShe IT) — min MM

re MOII — MapmpyT 00pabOTKH 3JIeMEHTapHBIX TOBEPXHOCTEH;
OOII — kpurepuii GOpMBI HTIEMEHTAPHOW TOBEPXHOCTH;
Sh — kpurepuii 1IEpOXOBATOCTH;
IT — xpuTepuii TouHOCTH;
MM — MHO>€CTBO MapUIPyTOB;
Ecnm paccMOTpETh B paCKpHITOM BUIE TO YBHIUM CIIEAYIOINYIO KapTHHY:
FI3T) =MM[ea0]
M30: 4 FISR = MM[F] — mfnlN]
FUT) = MM[IT]

Kak BUIHO U3 MPUBEIEHHON BBIIIEC 3aBUCHMOCTH, IIPH PACCMOTPEHUH
KaXJIOTO HaJIaraéMoro KpUTEpys B OTAEIBHOCTH MBI ITOJy9YaeM HEOTPaHUYEHHOE
MHOKECTBO MapIIPYTOB 00PaOOTKH, KOTOPHIE B CBOIO JIOJDKHBI CTPEMHUTCS K
MHHUMaJbHOMY 3HAQUEHHIO , COOCTBEHHO FOBOPS B 3TOM H 3aKJII0YAETCs Uest
paboThl — COKPATHTh KOJIMYECTBO STHX BAPUAHTOB J0 KaAK MOXKHO MEHBIIIET0 UX
KOJIMuecTBa . [ padiuecku 3T0 MOKHO N300pa3UTh CleNyIomMM oopa3om puc. 1
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Puc. 1 I'paduyeckoe nzo0paxkeHne MaTeEMaTHIECKON MOAEITH

PUCYHOK HATISAAHO JEMOHCTPUPYET, UYTO KaKI0€ MHOXXECTBO BapHAHTOB
OTPaHHYCHO TOJNBKO TIpefeiaMu CBoeld OkpyxkHoctd (oOmacte 1), mpm
MEPECCUCHUH 3TUX OKPY)KHOCTEH OCTaeTcss MEHbIIEe KOJIMYCCTBO BAPUAHTOB
(obymactit 2) ¥ COOTBETCTBEHHO IPH IIEPECEYCHHH C €IIe OJHHM KPHTEPHEM
OCTaeTcsi CoBceM HebonbIIoi ydactok (oomacte 3). Ciexyer ydectb TO (akT, 4To
KPHTEPHU SIBIISIOTCS 3aBHCUMBIMH OTHOCHTEIIBHO KOHEYHOTO pes3yibTraTa —
Mmapiipyta (BCe OKPYXHOCTH II€peceKaroTcs). IIpaBHbHBI OGO ITHX
KPHUTEPHEB TOXKE SBJISCTCS BaXKHOI 3a1aueid, eclii KpUuTepuu OyIyT He3aBUCHUMBIMU
WM YaCTUYHO 3aBUCHMBIMH, TO Pe3yJIbTaT OyIeT MaJo3HaYNMBbIH.

Ilpu pemeHny 3agad  CUHTE3a Mapiipyta oOOpabOTKH IMOBEPXHOCTEH
UCIIOJIb3YIOT METO/IBI HaIpaBJIEHHOTO nepebopa, JIMHAMUYECKOTO
OpOrpaMMHUPOBaHUsl U Jp. B maHHO#l paboTe HCMONB30BaH CHHTE3 MapuipyTa
00pabOTKM MOBEPXHOCTH Ha OCHOBE HAlPaBJICHHOrO Hepedopa, CyTh KOTOPOTO
3aKJII0YAeTCS B COKPAalICHHMH KOJWYECTBA BAPHAHTOB MPH  YCIOBHH
BBITIOJTHCHUSI OTPAHMYCHHUHN 1IeNIeBON (yHKIHH.

[Tpy MHOrOBapHaHTHOW 00paboTKe MNONYYCHHBIX BAPUAHTOB KaXKIbIi
NpeABIAYIIUIA BapUaHT CYIISCTBEHHO BIHMSACT HA PE3yJbTAThl IOCIEIYIOIIETO.
[TosTOMy pasiMuHble BapHAHTHI BHIIOJHEHHS MOCIEAYIOMIEro Mepexona MOTyT
paccMaTpuBaThCS TOJNBKO IIOCJIE TOTO, KakK BBIOpaHBI OIpeeIeHHBIE
mapamMerpbl IpeNbIAyIIer0 BapHaHTa. Pa3inuHble BapHaHTBl 00pabOTKH
MIOBEPXHOCTH HOJDKHBI PaccMaTPUBATHCSA KaK OTJIMYHBIE IPYr OT Apyra Io
KOJIMYECTBY U OCHOBHBIM XapaKTEPUCTHKAM HAaOOPHI MEPEX0/I0B, BHIMOIHACMBIX
B CTPOT'O ONPE/ICIICHHOM MOCIIe0BATEIbHOCTH.

BapuaHTel MapmipyToB 00pabOTKH 3JEMEHTapHBIX MOBEPXHOCTEH MOTYT
OBITH MpeJicTaBIeHBI rpadoM puc. 2
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Puc. 2 JlepeBo BapraHTOB MapmIpyToB 00paOOTKH 3IIEMEHTApHBIX TOBEPXHOCTEH

B o01iem cityuae cuctema CHHTE3a paboTaeT CICAYIONIMM 00pa3oM:

[MporpamMmHasi 4acTh IMOCHUIAET 3ampoc (MCXOJHbIEC JAHHBIE IS aHAIM3a) B
0a3y JaHHBIX U CYUTHIBACT OTTY/IA ONpeAeieHHy0 uHdopmanuio (C siueek), aanee
UAET aHAIW3 NONyYeHHOW uH(popManuu (BHYTpM MPOrPAMMHON YacTH) u
CHHTE3UPYETCSA Pe3yIbTaT B BUJIE MapIIpyTa.

CornacHo MoJy4eHHBIM HCXOJHBIM JaHHBIM pHC. 3

Ra 32

;

Puc.3 IlpumMep HCXOIHBIX JaHHBIX

B YaCTHOCTH TaKHX I1apaMeTPOB, KaK:

» (opma moBepxXHOCTH (HapyKHAsI HIUHIPHYCCKAs);

» kBamuret TouHoctH (9);

» mepoxosarocth (Ra 6,3)

B IporpammMe, HamucaHHOHW Ha si3bike Delphi, dopmupyercs OGonblioe
KOJIMYECTBO BO3MOXKHBIX BapHAaHTOB MapIIpyTOB OOpabOTKH, MpPUYEM CHavana
AQHATM3UPYETCS TaKOW mapameTp, Kak (opMa MOBEPXHOCTH, B 3TO BpeMsi, BHYTPH
OporpaMMmbl  uWaeT OTpabOTKa [HKIA, B KOTOPOM aHAIHM3Upyercs Qopma
MOBEPXHOCTH MO ONpPENCICHHBIM KOJaM U HICT OTCeB TaK Ha3bIBAEMBIX
«HYJIEBBIX» KOHOB. IloJ «HYJIEBBIM» KOJOM IIOHHMAETCS COOTBETCTBUE
BO3MOJKHOCTU MOJYYeHHUsS [OaHHOW (OpPMBI TMOBEPXHOCTH U3 JApyrux (opm
HOBEpPXHOCTeH. B  d4acTHOCTH, €CiaM B3ATh HapYXHYI LAIHHAPUYCCKYIO
HOBEPXHOCTh, TO ©€ (IOBEPXHOCTH) BO3MOXKHO MONYYUTh M3  CaMbIX
pasHooOpa3Hbix (HOpPM MOBEPXHOCTEH, HO K MPUMEPY M3 OTBEPCTHS MbI HHKAK HE
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CMOXEM IOJIYyYUTh HAPYXHYI0 IWIMHIPUYECKYIO IIOBEPXHOCTb, BOT OTOM
HEBO3MOXKHOW CUTyallul M TIPUCBOCH «HYJEBOW» KOJA, BCEM OCTaJbHBIM
BO3MOXKHBIM BapHaHTaM MPUCBOCHbI CBOM KOJAa. OTH KOJa COOTBETCTBYIOT
ONpe/eIeHHOMY ~ Habopy MeTomoB  o0pabGoTku  (ToueHHe, UUIH(OBAHUE,
(bpeseposanue).

ITocne mepBoro «otceBa» (mo ¢GopMe MNOBEPXHOCTH) W (HOPMHUPOBAHUS
MOJIY4EHHBIX PE3yJbTaTOB HAYMHAETCS CJIEIYIONIMH UK 110 TOYHOCTH 00paboTKu
M 1mepoxoBarocTH. Ha 3ToM 3Tame NpOM3BOAMTCS BBIOOP TEXHOJOTMYECKUX
nepexo0B (YepHOBBIX, MOTYYHCTOBBIX, YACTOBBIX) 110 AaHAIU3Y BBEACHHBIX

B of0mem ciydae aiaroputM paGoTBl caMOW INPOTPAaMMBI  BBITJISAUT
cienyrommmM o0pa3om puc.4, rue:

OOII - popma rrIeMeHTapHON TOBEPXHOCTH;

IT — xj1acc TOYHOCTH,

R — mapamerp mepoxoBaToCTH;

a, b — 3HaueHns yCcIOBHI O TOYHOCTH U IIEPOXOBATOCTH COOTBETCTBEHHO.

Bbod darreix
Q1T R

AHan3
0ass! aHHbIX
U BrympenHug
[Jpucboerue CUHmes
coombemcmbyouux no kpumepue P37
Kkadob
50 310> omcet
Hem AHam3z
0asel GaHHbIX
CUHMES NEpBUHbIX U Brympernui
pesy/bmamal CUHITES
o kpumepuw PT
‘omcel”

[Tepebod kadob
b uHpaprayue

Buibod peaymwmanob

Puc.4 Anroput™ paboThl IPOrpaMMBI
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Jus mpumepa paccMOTpPHM, HAlpHUMEp AaHalW3 M CHHTE3 [0 TaKOMy
KpPHUTEPHIO, Kak (hopMa 3JIeMEHTapHOMN MMOBEPXHOCTH.

IIpu BbIOOpe moONB30BaTEeM (OPMBI JETAd, K MNPUMEPY HapyKHas
HWIMHAPUYCCKAs MporpaMma IO IHKIYy Iepedupaer CTpOKy TaOmuiel puc.5
COOTBETCTBCHHYIO TOH MOBEPXHOCTH, B Cliydae eciu momnagaercs «0» 3TH TaHHbBIC
HE YYMTBIBAIOTCS, €CJIU KOJ He paBeH «0», mporpamMma Mo CChUIKE IMEPEXOJUT K
TabnuIe pacKpeITHS KoJa puc.6, rme eauHHYKaMd O00O03HAUEHBI  KOJIBI
COOTBETCTBHSI METOJaM, C [OMOIIbIO KOTOPBIX MOXHO MOJYYUTh TaKYIO
MOBEPXHOCTh. [IOCKOIBbKY MOJIb30BATEIN0 HEOOXO0UMM He Habop 1udp mporpamma
MIPUCBAMBAET ITUM KOJIaM COOTBETCTBYIOIINE HA3BaHHS PHUC. T
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Puc. 5 Tabnuna ¢ xogaMu OBEpXHOCTEH AE€Ta OTHOCUTEIBHO MPEoIaracMbIX
TOBEPXHOCTEN 3ar0TOBOK.
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Puc. 6 TaGnuma packpbITHs Koga
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Bug mexanudeckol obpafoTkn Ko,

ABTOMATHYECKARA FAI0EAR [EIK3
OTpeara NpHEOSHOA NUNOA

OTpeaka peiuom

Otpeaka dipesch

OTpeara abpaaneom

Mogpeaka Topya

CTporaHne

Honfnexue

(DFeaepoBaHHE UHNHHSPHUECKOR QeI
PpeaepoBaHUe TopUeBOR Dpeiod
PpeiepO0EaHHE CKOPOCTHOE
OBTaYMESHKE C NPOLONEHOR Nogaqed
OGTayuBaHre ¢ nonepeyHol nogadei
DBTaYHEAHNE CKOROCTHOE
CEepneHHE
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Puc. 7 CooTBeTCTBHE PacKphITOrO KoJla METOy 00paboTKI

B wurore cmemyer OTMETHTh, YTO MOCKOJBKY CTaJusl TEXHOJIOTHUYECKOH
noaroroBku npoussojactsa (TTII) ornuuaercst GonbiuM 06beMOM HHGOPMAIIHH
aKTyaJIbHBIM SIBJISE€TCS - 4TO HamOoisiee d((PEKTUBHOTO NPHIOKEHHS YCWIMH Ha
IpAAYILIEM dTalle aBTOMaTH3alUK MTPOLIECCOB MOXHO JIOCTHYb TP PEILICHUH 3a/1a4
nmenHo TIIII. B pesynsrate paboThl Obula JOCTHIHYTa CIEAYIOIIAsi LEb:
mporpamMma IIpejylaraeT TEXHOJIOTY psJ BO3MOXKHBIX BapHaHTOB 00pabOTKH
00OCHOBaHHBIX 110 HECKOJBKMM KpuTepusiM. C TpaKkTHYECKOH TOYKH 3peHHe
WCIIOJIb30BAHNE  CHCTEMBl  TO3BOJUT  BBINOJHATH  PYTHHHBIE  OINEpaIvn
TEXHOJIOTHYECKOTO TPOEKTHPOBAHMS; COKPATUTh BPEMEHHBIE 3aTPaThl U TOBBICHTH
JIOCTOBEPHOCTh TEXHWYECKMX pEHICHHH NP MapIIPyTHOM TEXHOJOTMYECKOM
MIPOEKTUPOBAHUH HJICMEHTAPHBIX ITOBEPXHOCTEH.

Crnucoxk nuteparypbi:1l. Kopusikos B. H. IIporpammuposatue 1okyMeHToB u npunoxenuit MS Office B
Delphi.-CI16.: BXB-Iletepbypr, 2005.-496 c.:mn. 2. CipaBOYHHK TEXHOJIOTa-MAIIHHOCTPOUTESL. B 2-x
t.Ilon pen. A.I'. Kocunosoii u P.K. MemepsikoBa.-4-¢ u3n., nepepab. u nomn.-M.:MaumHOCTpOeHHUE,
1985. 656 cam. 3. Maranua A,  A.TexHOuOrus MalIMHOCTPOCHHUS:  YueOHHMK Ui
MaIIMHOCTPOUTEIBHBIX BY30B 10 CHENUANBHOCTH «TEXHONOUs MAIIMHOCTPOSHHS, METAILIOPEKYIHE
CTaHKU U MHCTPYMEHTHI». — JI.:MammunHocTpoeHue, neHuHrp. ota-uue,1985. -496¢., ni. 4. banabanos A.
H.KpaTkuii cripaBoYHUK TeXHOJIOra-MamuHOCTpouTes. — M.:M3natensctBo crangapros, 1992.- 464c.
5. Ob6pabotka meramwioB peszanuem: CopaBounuk texuonora/A.A.Ilanos, B.B.Auukun, H.I'.Boitm u
np.; Hox obur. pexn. A.A.ITanosa. — M.: MammmHocTpoenune.1988. — 736 c.: wmi.

Ilocmynuna 6 pedkonnecuro 11.12.08
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