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AHAJIM3 METOAUK OITUMU3ALIUN
MAPHIPYTOB ITPOKJIAJAKHU KABEJIBHBIX TPACC
TP MPOEKTUPOBAHUU PACIIPEJEJEHHOM
ABTOMATHU3UPOBAHHOM CUCTEMBI YIIPABJIEHUSI

P.K. AGaeB

Ceepo-KaBka3ckuii rTOpHO-METAILTYPIrUY€CKUN HHCTUTYT
(rocyaapCTBEHHBIN TEXHOJIOTUYECKUI YHUBEPCUTET),
r. Bmagukaskas

B nHacrosiiee Bpemsi HEBO3MOXKHO TMPENCTaBUTh >KU3Hb 0€3 ONTHUMH3AINM, OHA
CYILIECTBYET CTOJIBKO, CKOJIBKO CYILECTBYET YEJIOBEUECTBO. UEJIOBEK BCEraa MbITAJICA
ONTUMU3UPOBAThL CBOM Tpyd. ONTuMu3anmsi TMPeXAe BCEro pelaeT 3aaady
SKOHOMHYHOCTH, YTO SIBJISIETCSI HA CETOAHSIIHUNA JI€Hb OJHUM M3 CaMbIX Ba)KHBIX
KPUTEPUEB MPU MPOEKTUPOBAHUN TEXHOJOTMYECKUX MPOLECCOB. B cTaThe mpHBENECHBI
OCHOBHbBIE METOIMKHU ONTUMU3ALIMN U UX aHAJIU3 JJIs1 OTPEAEIICHUS UX IPUTOAHOCTH JIJIs
pelieHus 3a7ad ONTHUMHU3ALUU MPOKIAJKM KaOeNbHBIX TpacC MpU MPOCKTUPOBAHUHU
pachpeeieHHbIX aBTOMaTU3UPOBaHHBIX cucTeM yrpasiienus (PACY).

OnTumMu3allMoHHbIC 33/1a4d OY€Hb pa3HooOpasHbl. X ¢opManbHas mocTaHOBKA
TpeOyeT MOHUMaHUSI OCOOCHHOCTEN HCCIeTYyEMOro 00ObEKTa U 3a4aCTyIO MPEJCTABIISCT
3HAYMTEIIbHBIC TPy IHOCTH [1].

Ha ceropssiiiauii eHb OOJIBIIYIO aKTYadbHOCTBIO MPEACTABIISECT ONTHMHU3ALIMS
KaOeNbHBIX Tpacc MJIsi pacHpe/Ie]ICHHON aBTOMATHU3WPOBAHHON CHUCTEMBI YNpPaBICHUS
texHonorudeckumM mporeccom (ACYTII), moTtomy 4TO MO3BOJISIET SKOHOMUTH BpEMS,
3aTpauyrMBaeMoe Ha MpoekTupoBaHue. Jlo cux mop Takas 3ajadya B aBTOMAaTH3alUU
TEXHOJIOTMYECKOT0 MPOLECCa HE pelanach.

Jlyist onpeeneHusi METOAMKH PEIIeHUs TTOCTaBJICHHOMN 3a7jauyu ObLIIM PAaCCMOTPEHBI
pa3’MyYHbIE METO/IbI ONITUMU3ALINK, OCHOBHBIE U3 KOTOPBIX MPEACTABICHBI HUXKE.

3ajauya KOMMHBOsIKEepPa. AJTOPUTM (HOPMYIIUPYETCSI CISTYIOIIUM 00Pa30M:

[TyHKTHI 00X0/1a TJIaHA MOCJIEOBATEILHO BKIIFOUAIOTCS B MAPIIPYT, TPUUEM KaXK bl
OUYEePETHOM BKIIFOUAEMbIi IMTYHKT JIOJKEH OBITh OJIMKANIINM K TIOCTICIHEMY BHIOPAHHOMY
MyHKTY CPEJIM BCEX OCTAJIBHBIX, €HIE HE BKIIIOUCHHBIX B COCTAB MAPIIPYTA.

['maBHBIM HEIOCTATKOM aJrOpUTMa SIBISETCS TO, YTO JJIsS OTHICKAHUSI CaMOTO
BBITOHOT'O MapIIpyTa YUUTHIBAETCS MTPOXOKICHUE Yepe3 yKazaHHbIE TOPO/ia XOTs ObI 110
OIHOMY pa3zy. DTO YCIIOBHE€ HE€ SIBISETCS AOCTATOYHBIM IS PEUICHUS JaHHOM
MpOOJIEMBI, TOTOMY YTO MPHU OMPEJICIICHUH ONTUMAIIBHOTO MyTH I KaOEeIbHBIX
Tpacc JOJKHO YUYUTHIBATHCS HEOJHOKPATHOE MPOXOXKICHHUE UX 110 OJJTHOMY U TOMY
JKe My TH.

Merton BeTBeii u rpanun. O01mas uaes METoa MOKET OBITh OMKCaHa HAa TIPUMEpPE
NOMCKa MUHUMYyMa ¥ Makcumyma (yHkiuu f(X) Ha MHOXKECTBE JOMYCTUMBIX 3HAYCHHIM
X. @ynkuu f 1 X MoryT OBITH TPOU3BOJILHON TIPUPOABL. [T MeTo1a BETBEH U TpaHUII
HEOOXOMMBI JIBE TPOIICYPHI: BETBIICHUE U HAXOXKICHUE OIICHOK (TPaHHUIT).



B ocHOBe Merona BeTBEHM M TIpaHUL JIGKHUT cCleayromas uaed (s 3anadyu
MUHUMU3AIMN): €CITA HIDKHSS TpaHulia A1 nogo0iaacti A gepeBa movcka OoJibliie, YeM
BEPXHSIS TPAHMIIA KaKOH-THOO0 paHee MPOCMOTPEHHOM nofooiacT B, To A MOkeT ObITH
WCKJTFOUCHA U3 TAJThHEUIIETO pacCMOTpeHUs (ITpaBmiio 0TceBa). OOBIMHO MUHUMAIILHYIO
U3 MOJyYCHHBIX BEPXHUX OICHOK 3allMCHIBAIOT B III00ATBHYIO MIEPEMEHHYIO M; J000it
y3ell JiepeBa MOKCKA, HWKHSA TPaHUIA KOTOPOro OOJbIle 3HAYEHUS M, MOXKET ObITH
WCKJIIOYEH W3 JaibHeuero paccMorpenus [2]. [IpekpacHas metoauka sl pelieHUs
3aJja4y JBYMEPHOTO IpocTpaHcTBa. Ho OHa HE MO3BOMISIET pelIaTh 3a/1a4y ONTUMHU3ALUN
KaOeJbHBIX Tpacc B TPEXMEPHOM MPOCTPAHCTBE.

3agaua IlTeiinepa. MMeer ouyeHb MPOCTYI0 (POPMYIMPOBKY: HaA IIJIOCKOCTH
3aJaHO0 N TOYeK (MOXKHO MpEJCTaBUTh cede KapTy U Joma Ha Hew). TpeOyercs
COEJIMHUTH ITH TOYKHU JIOMaHBIMU JIMHUSAMHU TaKUM 00pa3oM, 4TOOBI KaXKaasi TOUKa
ObUTa COelMHEHA C KaXJI0HW M CyMMapHas JJIMHA BCEX MPOBEACHHBIX JUHUN Oblia
MUHUMQIBHOW. AJITOpUTMa PEUICHUS 3TOM 3aJayd, T.€. METOAA HaXOXKICHUS
TOYHOT'O MUHUMYMa, HE CYIIIECTBYET JIO HACTOSIIETO BpeMeHu [3].

Henocrarkom maHHOro merona SIBISETCS TO, YTO OH HE JA€T HAXOXKIACHUS
TOYHOI'O MUHUMYMa.

MypaBbuHbIi ajJropurm. VmMuranus caMoOpraHu3allid MYpPAaBBUHOM KOJIOHUHU
COCTaBJISIET OCHOBY MYpPaBbUHBIX AJITOPUTMOB ONITUMHU3ALIMU — HOBOTO MEPCIEKTUBHOTO
METOJia MPUPOJHBIX BBIUMCICHHN. B IIPOTUBOBEC MOYTH NMPUMHUTHBHOMY ITOBEICHUIO
areHTOB IOBEJCHUE BCEM CHCTEMBI MOIYYaeTCs Ha yAUBICHUE Pa3yMHbBIM. B TepMuHax
IIOBEJICHUSI MYpPAaBbEB IEPEMEILEHUS] KOMMMBOSIKEPA W MYpPaBbE€B HHTYUTHMBHO
COMOCTaBUMBI [4].

Wnest MypaBbMHOTO aJITOPUTMA — MOZEIIMPOBAaHUE NTOBECHUSI MypPaBbEB, CBA3aHHOTO
C UX CITIOCOOHOCTBIO OBICTPO HAXOAUTh KPaTYAMIIIUK ITyTh OT MypaBeHHHUKA K UCTOYHHUKY
IUILKA W aJalTUPOBAThCA K MU3MEHSIOIMIMMCS YCIOBHSIM, HAaXOZs HOBBIM KpaT4alIIvii
nyTh. [Ipu cBOéM IBMKEHHMH MypaBell METUT MyThb (PEPOMOHOM, M 3Ta MH(pOpPMAIIHS
UCMOJb3YETCsl APYTUMHU MYpaBbsIMU JJI1 BBIOOpA MyTH. DTO 3JIEMEHTAPHOE IMPABHIIO
MOBEJICHUS U OMpPEAETSIET CIIOCOOHOCTh MYPaBbEB HAXOAUTh HOBBIM MyTh, €CIIU CTapbIid
OKa3bIBACTCS HEAOCTYIHBIM [5].

ANropuTt™M sIBIsIeTCA Oosiee ONM3KUM K PELICHUI0 JaHHOM MpOOJIeMbl, HO HE
MO3BOJISIET HAWTH ONTUMAJIbHBIN MyTh B TPEXMEPHOM MTPOCTPAHCTBE C PEIICHUEM
TpeX Heu3BeCTHBIX. 1 Tak ke, Kak 1 METOJ1 KOMMHUBOSIKEPA, ITI03BOJISIET TPOXOAUTH
IIyTh OJUH pa3.

JIluHeliHOe mNporpaMMupoBaHue. ['€OMETpUYECKUMH  CMBICIH  33aJa4u
JIMHEHHOr0 MPOrpaMMUPOBAHUSI COCTOMT B TOM, YTOOBI, HE BBIXOJIS 3a MPEAeIbl
JIOITyCTUMOM 00J1aCTH, HAUTH TOUKY Ha JIMHUM YPOBHSI C HAMMEHBIIINM 3HAYCHUEM.

JIMHEeHOE TPOrpaMMHUPOBAHUE II03BOJISIET PEUIATh 33J1a4d C JIMHEUHBIMU
LEJIEBBIMA  (DYHKIIMSIMH, HO TaKXe€ HE MOXET pelarb €€ B TPEeXMEPHOM
IIPOCTPAHCTBE.

HenvHelinoe nporpamvupoBanue. B o6niem citydae 3aiaya HEJTMHEHHOTO
MIPOrpaMMHUPOBAHUs MOXET OBITh 3amucaHa B Bujae Min F(X) npu HEeKoTOphIX
OTPAHUYCHUSIX.

Ota (opmyIMpOBKA YHMBEpCajbHa M B TOM CMBbICIE, YTO Jro0as 3ajaua
MaTEeMaTUYECKOTO MPOTrPaMMHUPOBAHUS MOXKET OBITh MPEICTABICHA B TAKOM BHUJIE.
B HenmHENHHOM NpOrpaMMHUpPOBAHMH €CTh PA3JIeJIEHUE HA KJIAcChl U B Mpeaesax
KaKJOTo Kjlacca — CBOM HaubOoJiee MOAXOJSIINE METOJbl PELICHUS BBITYKIIBIX



(dyHKUM, TII00ANBbHBIN 1 JIOKAIBHBIM MUHUMYMBI, MaTpull ['ecce, KBaapaTUUHBIX
dbopm.

HenocraTok meroja 3akirodacTcs B TOM, YTO JII0OAs 3ajJada MOXKET OBITh
MpeICTaBJICHA B BUJIE MUHUMyMa (DYHKIIMH, YTO HE sABsIeTCS d(PHEKTUBHBIM TIPU
pELICHUH 3aa4i B TPEXMEPHOM ITPOCTPAHCTBE.

JInnamuyeckoe nporpaMmmupoBaHue. CyTh COCTOUT B CJEIYIOIIEM: MTOUCK
ONTUMAJIBHOTO IMYTH MNPOU3BOJUTCA HA JBYMEpPHOU NPSIMOYTOJIbHOM CETKE, B
KOTOPOM Mepexoabl MPOUCXOISAT TOIBLKO OpTOroHalibHO. Heo6xoaumo ornpenenuThb
MyTh C MUHUMAaJIbHBIMA CYMMapHBIMH 3aTpaTami [6].

Henocratkom merona siBisieTcsi TO, YTO JaHHAs METOJMKA MPU YBEIUUYCHUU
CeTKU He sBisiercss dSPPEKTUBHOM W MOPUMEHSIETCS HWCKIIOUUTEIBHO IS
JIBYMEPHOTO IMPOCTPAHCTBA.

TpancnopTHasa 3agadya. C(Crnoco0 OTBHICKAHUS  ONTUMAIBHOTO — PELICHHUS
TPAHCIOPTHOM 3a/1a4yM, COCTOSIIMIA B TOM, YTO, UMESl HEKOTOpOoe 0a3HCHOE pEUICHHE,
BBIUMCIIAIOT ajreOpandyeckue CymMMmbl TapudoB Al BCEX CBOOOJIHBIX KIETOK. Ecim
KpPUTEpUH ONTHUMATBHOCTH BBITIONHEH, TO JAHHOE PEIICHUE SIBISIETCS ONTHMAIbHBIM;
€CTIH K€ UMEIOTCS KJIETKU C OTPHUILIATENILHBIME alre0pandeckuMi CyMMaMu TapruoB, TO
NEPEXOAT K HOBOMY 0a3uCy, IPOU3BOIs [IEPECUET IO LIUKITY, COOTBETCTBYIOLIEMY OJTHOM
13 Takux KJeTok. [lomyueHHoe Takum oOpa3oM HOBOE 0a3MCHOE pelieHue OyAeT ayydle
MCXOJTHOTO — 3aTPaThl Ha €ro pealn3auuio Oy 1yT MEHbIIMMU [7].

TpaHncnopTHass 3ajada 4Yallle BCEro  HCHOJB3YETCS JUISI  pELICHUs
SKOHOMHUYECKHUX 3aJ1a4, JIJIs1 pACYETOB CyMMBbI TapU(OB U BBITTOIHAETCS TOJIBKO JIJIs
JIBYMEPHOT'O IMPOCTPAHCTBA.

Bv16oovi. Bo Bcex BBIIIENEPEUUCICHHBIX METOJaX €CTh OJWH OOILIMi
HEJIOCTAaTOK — OHU HE MOTYT pellaTh 3aJa4dy sl TPEXMEPHOro IPOCTPAHCTBA.

JInst pemieHust JaHHOM NpoOJeMbl MpeiaraeTcsl peuarb CUCTEMY C Tpems
HEW3BECTHHIMHU B TPEXMEPHOM IPOCTPAHCTBE, UTO IMO3BOJUT IO BCEM TpPEM
KOOpJIMHATaM OIPENEIIUTh TPOTHKEHHOCTh KaOENbHBIX TpacCc W B OyAyIiemM
MPOU3BOJIUTH ONITUMU3ALIMOHHBINA pacueT 3aTpat Ha pa3paboTky PACY.
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