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oi1iITHOTO OTIOHEHTA Ha JUCepTalliiHy poOoTy
JIntBunenka Onekcanapa CepriiioBuda
«MeToau renepaiiii KOMOIHaTOPHUX KOH(DIryparlii Ta iX 3acCToCyBaHHS B
MaTEMaTUYHOMY 1 KOMITIOTEPHOMY MO/IEIIOBaHHI 3a7]a4 MEPEBE3CHHs Ta 00pOOKHU
BaHTaX1B»,
NoJIaHy Ha 3700yTTsI HAYKOBOTO CTYTICHs KaHIuAaTa TEXHIYHUX HAYK
3a coermiaipHICTIO 01.05.02 — MaTeMaTHYHE MOJIETIOBAHHS
Ta 00YMCITIOBAIbHI METOU

AKTYaJIbHICTH TeMHU JAUCEePTAMLII. Kom6inaropna reHeparis
BUKOPDHCTOBYETbCA IMpU  PO3B’SI3aHHI  3a/7ad  MOJICIIOBAaHHS, KOMOIHAaTOPHOI
onTuMmi3zauii Ta B iHIIKX o0nacTsax. [Ipyu nboMy 0araTo HayKOBHX 1 MPUKIAIHUX 3a4a4
noTpeOyIOTh  PO3B’SI3aHHS  3ajlad  TeHepallli HEKJIACUYHUX  KOMOIHATOPHHUX
KOH(pirypamiii. B ICHyIOUMX JOCHIPKEHHSX OIKUCAHO METOAU Ta aJIrOPUTMHU
re’epaiiii 6ararbOx KJIACUYHUX Ta HEKIACMYHUX KOMOIHATOPHUX MHOXKHH, IPOTE B
OUIBIIIOCTI BWMAJAKIB KOXEH METOJ YW aJrOpuUTM TeHepallii 3acHOBaHUN Ha
cnenupiuHuX BJIACTHBOCTIX KOHKPETHOI KOMOIHATOPHOI MHOXXHHH. TOMY BHUHHUKA€E
HEOOXIJHICTh B YHIBEPCAJIbHOMY METOMAl Uil TeHepalli PI3HOMaHITHUX 0a30BUX

KOMOIHATOPHUX MHOKHH.

Juceprailisi MpUCBsiY€Ha MAaTEMAaTUYHOMY MOJCIIOBAHHIO 3ajad, K MaroTh
KOMOIHATOPHY CTPYKTYpPY, 30KpeMa, aKTyaJIbHUX 3aJad TEpPeBE3CHHS Ta O0O0pPOOKH
BAaHTQXIB, 3 BUKOPUCTAaHHSM amapary KOMOIHaTOpHUX KoH(pirypamiif, 1 iX
PO3B’A3aHHIO 3a IONOMOT0I0 METO/I1B KOMOIHATOPHOI I'eHepallii, Ta po3po01l METOiB

re’epaiiii KOMOIHATOPHUX KOH(IrypaIii.

3Bakaroul Ha BCE BHINE3rajaHe, MOXKHA 3pOOUTH BHUCHOBOK, IO TeMa

JUCEePTaIiitHOT poOOTH € aKTyaJIbHOIO.

3B’5130K po0OTH 3 NMPiOPUTETHMMH HAYKOBHMH NPOrpamMamMu, IUIaHAMHU,
Temamu. Po6oTa BukoHana B niepiof 3 2014 no 2018 pp. Ha kadeapi CUCTEMOTEXHIKH
XHVYPE B pamkax pozaiuty Ne293-2 nepkOroakeTHOI HayKOBO-AOCIIIHOI poOOTH

«Po3pobka MeTO10JI0TIi 1 MaTeMaTUYHUX MOJIEIEH COIIaIbHO-€KOHOMIYHUX CHCTEM



Ipu peajizali KoHuemnii ix ctiiikoro po3Butky» ([P Ne 0115U001522), B po3po0iii

AKO1 aBTOp OpaB y4yacTh SIK BAKOHABELb.

BucHOBKH 1po OOIPYHTOBAHICTh HAYKOBHX IOJIOKE€Hb Ta BHCHOBKIB,
JOCTOBIPHiCTH OCHOBHUX pe3yabTaTiB po6oTu. OCHOBHI MOJIOKEHHS Ta BUCHOBKH
JaycepraiiiiHoi  poOOTH BBakaro OOrpyHToBaHMMH. Pobora 0a3yeTbcs Ha
BUKOPHUCTAaHHI METOAIB KOMOIHATOpPHOI TreHepallii Ta KOMOIHATOPHOI OINTHUMI3aIlii.
JIOCTOBIpHICTh OTPUMAHUX y JUCEpTallli pe3yJbTaTiB 3a0e3MeYeHO KOPEKTHICTIO
MIOCTAaHOBKM 3a7a4, KOPEKTHUM 3aCTOCYBAHHAM KOMOIHATOPHKH, 3aCTOCYBaHHSIM
KJIACHYHMX €BPUCTHK JUJIS PO3B’SI3aHHS 3a7ady KOMOIHATOPHOI ONTHUMI3AIlii,
HAsSBHICTIO  OIIIHKA  OOYHMCIIOBAJIBHOI  CKJIAQHOCTI  pO3pPOOJECHUX  METOIB
KOMOIHATOpPHOI ~ TeHepallli, HasBHICTIO OOYHMCIIOBAJbHUX EKCIEPUMEHTIB Ta
MOPIBHSHHSAM OTPUMAHUX PE3YJbTATIB 3 HABEICHUMH B JIITEpaTypHUX JDKepesax

YUCEIbHUMU PO3B’SI3KaMU 1HIINX aBTOPIB.

HaykoBa HOBU3HA pe3y bTaTiB qucepraniiiHoi podotu. B pamkax pimieHHs
3a/lady  JAMCEPTallIMHOTO JOCHIKEHHS OTPUMAaHO TakKi OCHOBHI HOBI HAayKOBI

pe3yJIbTaTu:

1. HalGynu mnonmanbmioro po3BUTKY CTparerii Ta METoau TeHepailii
KOMOIHATOpHUX KOH(DIrypariil y 4acCTUHI BUKOPUCTAHHS PEKYPCHUBHHX IMPOIIEAYp Ta
y3arajJbHEHHS T€HEPOBaHUX KJIACIB KOMOIHATOPHUX KOH(Irypamii, 1o J03BOJHIIO
OTpUMATH y3araJlbHEHUM METOJ] TeHepallli KOMOIHATOPHMX MHOXKHH, SKAW J1a€
MOMJIMBICTh ~MIJBUIIUTA YHIBEPCAIBHICTh TEHepalii Ta pO3MMUPUTH KIacu
TreHEpOBaHUX KOMOIHATOPHUX MHOXKHMH TiJf YaC MaTeMaTUYHOTO Ta KOMIT FOTEPHOTO
MOJICITIOBAHHS 3a/1a4, sIKi MalOTh KOMOTHATOPHY CTPYKTYPY.

2. Broepiie po3po0sieHO METOJM TOBHOI Ta BUIAJKOBOI YaCTKOBOI I'eHeparlii
KOMITO3UIIIHHUX K-00pa3iB  KOMOiHATOpHMX MHOXHH (K-MHOXXHMH) Ha OCHOBI
PO3pO0OJICHOTO y3araJlbHEHOI'0 METOJly KOMOIHATOpPHOI TeHepallii, 10 03BOJISIOTh
oTpuMaTH o00JIaCTh JOMYCTUMHUX PO3B’S3KIB  3aj]ad, o0 MaloTh CKJIaJHY
KOMOIHATOPHY CTPYKTYDPY.

3. BBeneHO HOBY KOMOIHATOpPHY MHOXHUHY — IE€pPECTAaHOBKH 3 YacTKOBO



3aJIaHOI0 CUTHATYpPOIO, IO € y3araJlbHeHHSIM MEPECTAaHOBOK 3 3aJIaHUMH MiAHoMaMu
Ta CIyCKaMu, JJis SIKOi emepuie PO3B A3aHO 3aJlayul MEPEUUCIICHHS Ta reHeparlii Ha
0a31 3aIPOMOHOBAHOTO METOY.
4. Bmnepumie po3pobiieHO MaTeMaTH4HI  MOJENl 3  BUKOPUCTaHHSIM
KOMOIHATOpHUX KOH(IrypaIii Jjis TBOX KJIaciB MEPEBE3CHHs Ta 0OPOOKM BaHTaXKIB:
3a/1adi BUBO3Y 1 JIOCTaBKU 3 TPUBUMIPHUMH 0OMekeHHIMU 3aBaHTaxeHHs (PDPBS) 1
3a/1a4l CKJIaJlaHHs PO3KIIAJly PyXy BaHTaXHUX IOi37iB Ta OOpOOKH BaHTaXIB Ha
COpPTYBaJIbHIM CTaHIlll, MO JIO3BOJISI€ 3HU3UTH PO3MIPHICTh 3aJay, ypaxyBaTu
JIOJIATKOB1 BJIACTUBOCTI Ta MiJIBUIMTH €(PEKTUBHICTh PO3B sI3aHHSA 33]]a4 3a3HAYCHUX
KJIACIB.
5. HaOynu monmanbiioro po3BUTKY CTpaTerii Ta METOAM PO3B’SI3aHHS 3ajad
NepeBE3CHHs Ta OOPOOKHU BaHTaXKIB 3aB/SIKM BUKOPUCTAHHIO METO/11B KOMOIHATOPHOT
reHepailii 1 BpaxyBaHHIO JOJATKOBUX BJIACTUBOCTEH 3a/1ady, 110 J103BOJISIE M1ABUIIUTH
e(EeKTUBHICTD iX pO3B’SI3aHHS, 30KpeMa:
- 3amayi PDPBS B wyacTuMHI OJHOYAaCHOTO BpaxyBaHHS  MOCIIJOBHOCTI
3aBaHTaXCHHSI TPUBUMIPHUX KOHTEHHEPIB, MOPSAIKY BIJBIYBaHHS MyHKTIB
BUBO3y 1 JIOCTaBKH, BHKJIIOYEHHS MOKJIIHUBOCTI OJOKYBaHHS OJIHUX
KOHTEHHEpPIB 1HIIMMH TiJ] YaC PO3BAHTAXKEHHS Ta 3a0€3MEeUeHHs CTIMKOCTI
3aBaHTAXEHHS, PErYIIOBaHHs OallaHCy MK YacOM Ha OTPUMAaHHS pPO3B’S3KY
Ta TOYHICTIO OTPUMAHUX PE3YJIbTATIB 3a JIOMOMOTOI METO/y MPOMEHEBOTO
MIOTITYKY;

— 3a/1a4l CKJIaJIaHHs PO3KJIay pyXy BaHTaKHUX IO13/11B Ta OOPOOKM BaHTaXIB
Ha COPTYBAJIbHIM CTaHIli B YaCTMHI BpaxyBaHHs MPU3HAYEHHS MOi3IB Ha
3aJII3HAYHI KOJIii.

IIpakTnyHa WiHHICTHL pe3yabTaTiB  podoru. IlpakThuHe 3HAYECHHS
pe3ysbTaTiB poOOTH MIATBEPKYETHCS aKTaMH BIIPOBAKEHHSI B JEPKOIOKETHI
HAyKOBI JIOCHI/DKCHHS Ta y BHUPOOHHITBO. P03poOieHuit aBTOpOM y3aralbHCHHM
METOJT KOMOIHATOpPHOI TeHepalii MO)XHa BHKOPHUCTOBYBAaTHM TIpH pO3B’s3aHHI

OarathbOoX KJaciB 3a7ad KOMOIHATOpHOI omnTuMi3allii. 3amporoOHOBaHUN METO



reHepaiii K-MHOXUH MOKHAa BUKOPHUCTOBYBATH SIK OCHOBY JUIS Te€Hepallii oOyacTei
JOMYCTUMUX PO3B’SI3KIB Ta PO3B'SI3aHHS 3a7a4, sSKI MOXYTh OyTH oOImHCaHl 3a
nornoMoror K-MHOXMH, a TOOyJIOBaHI CTpaTerii Ta METOIU PO3B’sI3aHHS 3a1ad
MepEeBE3CHHS Ta OOPOOKH BaHTAXIB MOXYTh OyTH BHKOPHUCTaHI B TPaHCIOPTHUX
KOMITaHIsIX JUIsl 3MEHITICHHST BUTPAT Ha TPAHCIIOPTYBAHHS Ta 30€piraHHs BaHTAXY.

Jlorika BUKJIaJeHHsI MaTepiajly Ta OCHOBHHMH 3MmicT poGoTtu. Jluceprairis
MICTUTH BCTYII, YOTHPHU PO3/1IH, BACHOBKHU MO poOOTI Ta JOJATKH.

VY 6cmyni oOOTpyHTOBAaHO aKTyaJlbHICTh TEMU JAUCEPTallii, CPOPMYIbOBAHO METY
1 3a/1a4l JTOCHIPKEHHSI, BKa3aHO 00 €KT, MPEAMET 1 METOJIU JOCIIKEHb, BU3HAYECHO
HAyKOBY HOBHW3HY 1 NPAKTUYHY 3HAYMMICTh OTPHUMaHUX pE3yJbTaTiB, HaBEIACHO
BIJIOMOCTI Mpo myOmikaili 3a TEeMO JucepTalli 1 mpo ampoOailito pe3yiabTaTiB
JIOCITIJIPKEHHS, a TaKOXK 3a3HAY€HO OCOOMCTHM BHECOK 3/00yBaua y HAyKOBI Tpaiii,
HaIMCaHl1 y CIiBaBTOPCTBRI.

llepwuti po30in MPUCBSYEHO OTJISy HAYKOBUX Ipallb 3a TEMOKO JUCEpTallii,
30KpeMa pO3TJSIHYTO KJIACHMYHI  3a7a4yl  KOMOIHATOPHUKH, ICHYKOUYl METOIU
KOMOIHATOpHOI omTUMi3allii, KIacu(piKalilo Ta METOAu MOOYJOBU aJITOPUTMIB
KOMOIHATOPHOI T'eHepallii; HeKIacu4Hi KomOiHaTopHi KoHDiryparii (K-MHOXHHKA) Ta
NUTaHHS 3aCTOCYBaHHS KOMOIHATOPHOI ONTHMI3alli B 3aJavax IEpeBE3eHHS Ta
oOpoOKM BaHTaXiB, cepel SKUX 3aJadl MaplipyTh3alli TpaHCHOPTYy, 3aaadl
IHTEPMOIaJIbHUX TIEPEBE3CHb Ta 1X OKPEMU BUTAJOK — 3aja4i CKIaJaHHS PO3KIIATy
pyxXy Ta OOpoOKH BaHTaXIB Ha COpPTyBalbHIN cTaHiii. Ha ocHOBI mpoBeneHOro
aHai3y BUSBIICHI aKTyallbH1 3aBJaHHs Ta c(POPMYJILOBAHO 334l AOCTIAKEHHS.

/pyeuii po30in IpUCBSYEHO pO3pOOIIl METOJIIB Ta aITOPUTMIB reHepallii psay
HEKJIACHYHUX KOMOIHAaTOpHUX KoH(irypariid. Po3pobneHo y3araabHEHUNW METO.
re’epailii KoMOIHATOPHUX MHOKMH, Ha BUKOPUCTaHI SKOTO 3aCHOBaHI po3po0JjieHi B
pobOTI MeToau KOMOIHATOPHOI TIeHepallii: MEeTOJ TeHepaiii KOMITO3UIHHUX K-
o0Opa3iB KOMOIHATOPHUX MHOXKHMH, 30KpeMa METOJ BHIAJAKOBOI TEHeparii uX
MHOXHUH. B po0OoTi 3amporoHoBaHa KOMOIHATOpHA MHOXKHHA — TEPECTaHOBKH 3
YaCTKOBO 33JJaHOI0 CHUTHATYpOIO, L0 € y3arajbHEHHSM MEePEeCTaHOBOK 3 3aJaHUMU

migioMaMu Ta CIOyCKaMHM, Ta METOJ TeHepamii 1€l MHOoXuHU. HaBeaeHo



00UYHCITIOBATIbHY CKJIAJIHICTh aITOPUTMIB, 1110 PEATI3YIOTh 3alIPOIIOHOBAaHI METO/IH.

YV mpemvomy po30ini OymnyeThcs MaTeMaTHYHAa Mojenb 3amadi “Pickup and
Delivery Problem”, 1mo BpaxoBy€ TMOCTIIOBHICTh 3aBaHTAXCHHS TPUBHMIPHHUX
KOHTEHHEpPIB Ta MOPSAOK BIABIyBaHHS MYHKTIB BUBO3Y Ta JIOCTAaBKHU, BUKIIIOUAIOUU
OJIOKYBaHHS OJHUX KOHTEHHEPIB IHIIMMH MPH PO3BAaHTAXKYBaHHI Ta 3a0e3Ieuyroun
CTIMKICTh 3aBaHTaXXCHHS, 1110 BUKOPHUCTOBYE MaTEMaTHUYHUN amapaTr KOMOIHATOPHHUX
KoH(Dirypamiit xomnosuyii' nepecmano8ox, 3aMiCTh TPATUIIHHUX OYJIEBUX 3MIHHUX.
[IponoHy€eThCsi EBPUCTUUHUI METOJT PO3B’sI3aHHS, 110 CKIIAJJAETHCS 3 ABOX PIBHIB , HA
IEPIIOMY 3 SKUX 3a JIOITOMOTOI0 METOAY K-cepemHixX BiI0OyBaeThCs pO3MOJLT YCiX Hap
BepuinH pickup-delivery Mk TpaHcHOpTHUMHU 3aco0aMu, Ha APyromy — noOyaoBa
ONTUMAJIBHOIO MApUIPYTY JUIsI OKPEMOIO TPaHCIOPTHOTo 3aco0y. Ilpomonyerbes
MaTeMaThyHa MOJIeJb Ta METOJ PO3B’SI3aHHS 3aJadl CKIAJaHHS PO3KIAAYy pPyXy
NOI3/1IB HA COPTYBAJbHUX CTAaHUIAX 3 ypaxXyBaHHAM NPU3HAYEHHS IOi3/1B Ha KOJIIi.
MHOXHMHa JONYCTUMHX pPIlICHh OIHCYETHCS 3a JIONOMOTOK  K-mHoowcun —
nepecmanook posmiujens. 1IpoNOHyeTbCs J1Ba METOAM PpO3B’SA3aHHSA: TOYHMN
0a3yeTbCsd Ha METOJI TIJIOK Ta MeEX, CBPUCTUYHHM METOJ 3aCHOBAaHWUW Ha
BUKOPHUCTAHHI TPOMEHEBOTO MOIITYKY.

Y yemeepmomy po30ini HaBENEHO OMHMCAHHSA MPOTPAMHOTO KOMILIEKCY, IIO0
MICTUTh MPOTPaMHI MOJYJ1 JUIsl PO3B’sI3aHHS 3a7a4 KOMOIHATOpPHOI TeHepallli Ta
omrtumizanii. HaBemeno  mpukiagum — po3poOJEHUX  MPOTPAaMHHUX  MOMYJIIB,
OOYHMCIIOBANIbHI €KCIIEPUMEHTH Ta aHAJI3 iX Pe3yJIbTaTiB, IPOBEICHO MOPIBHSAHHSA 3
ICHYIOUUMHU JOCIIPKSHHIMU.

Jlomatku  nguceprarii  MICTSITh aKTH TIPO  BIPOBAKEHHS  PE3yJIbTaTiB
JOCITIJIKEHHS Ta CKPIHIIIOTH PO3POOICHUX MTPOTPAMHUX MOTYJIIB.

IIy6aikanii Ta onpuiIOAHeHHs pe3yJabTaTiB. 3a TEMOI Jucepraiii
ormy0OiKOBaHO 16 HAayKOBHMX Mpailb, Y TOMY YHCHl, / cTaTed y HayKOBHUX (haxOBHUX
BUJIAaHHAX, Cepel SKUX 3 CTaTTl y MDKHAPOJHHMX >KypHanaX, IO I1HIAEKCYIOTbCS
HayKOBO-MeTpuyHMMHU Oasamm Scopus ta Web of Science, 9 Te3 momosineit Ha

MDKXHApOJHUX HAYKOBUX KOH(EPEHIIsX, 2 3 IKUX 1HAEKCYIOTbCS SCOPUS.



3ayBaskeHHsI 10 JUCEPTALIMHOI pO0OTH.

1. B eBpucTHUHOMY METO/Ii PO3B’sI3aHHS 3a]a4l BUBO3Y 1 JOCTAaBKH TPUBUMIpPHI
OOMEKEeHHsI 3aBaHTAKEHHS Ha BCIX PIBHIX, KPIM OCTAaHHBOTO, MEPEBIPSAIOTHCS HE
3aBX]IU, a 3 JIeIKOI WMOBIPHICTIO, TOMY MOK€ BUHUKHYTH CUTYallisl, KOJIA METO]] HE
BUJIACTh PO3B’SI30K, 110 33J0BOJIBHSE YCIM OOMEKEHHAM 3ajaui.

2. ABTOp HpOINOHYE HOBY KOMOIHATOPHY MHOXHHY — TEPECTaHOBKH 3
YaCTKOBO 3aJJaHOI0 CHTHATYpOl0, ajieé HE HaBOAWTHh JKOJHOTO TMPHUKIAAY IX
BUKOPHUCTAHHSA JUIS PO3B’sI3aHHS 33a7]a4 KOMOIHATOPHO1 ONTHUMI3allii.

3. B po6oTi He mokazaHo, sIK BpaxyBaHHS He OJOKYBaHHS OJTHUX KOHTCHHEpIB
IHITUMU BIUTMBAE Ha KOEQILIEHT X 3alIOBHEHHS, 1 SIK BpaXyBaHHsI 1IbOIO OOMEXEHHS
BILTMBA€E HA (DYHKIIIIO METH.

4. Jlns anropuTMIB pO3B’sI3aHHS 3ajayl BHUBO3Y 1 JOCTaBKM Ta 3ajadi
CKJIaJlaHHSI PO3KJIaAy PpyXy BaHTOKHUX TOi3AIB Ta OOpOOKM BaHTaXIB Ha

COpPTYBaJIbHIN CTaHLI1 BIICYTHI (POPMYJIIH JJIs OLIHKH 1X CKJIaJHOCTI.

5. Onucu nMporpaMHUX MOJYJIB, HABEJEHUX Y YETBEPTOMY PO3JALT € 3aHAATO
KOpOTKUMHU. TOMy, HE 30BCIM 3pO3yMLIIO0, IK KOPUCTYBATHUCH IUMU MOTYJISIMU.

HaBeneni 3ayBakeHHS HE BIUIMBAIOTh HA 3arajbHy SKICTh BHUKOHAHHS
JcepTaliitHol poOoTH.

BucHoBok.

Pesynbrat anamizy auceptariitnoi poooru O.C. JlutBunenka «Metoau
re’epanii KOMOIHaTOPHUX KOH(QIrypauliid Ta iX 3aCTOCYBaHHA B MAaTeMaTHYHOMY 1
KOMITFOTEPHOMY  MOJICTIOBaHHI 3a/Jad  TEPEBE3CHHS Ta OOPOOKH BaHTaXiB)»
JI03BOJISIIOTH 3pOOUTH BUCHOBOK, 110 BOHA € 3aBEPIICHUM HAYKOBHUM JIOCIIKCHHSM, 1
BinoBifae macnopty creuianbHocTi 01.05.02 — MarematuyHe MOJETIOBaHHS Ta

00YHCITIOBAJIEH]I METOIH.

ABTOpedepaT 0CTaTHBO BiOOpa)ka€ OCHOBHI TMOJIONKEHHS JUCEPTallIMHOL
poboTHu, odopmileHHS aucepTamii 1 aBTopedepaTy B IIJIOMY BIAMOBITAE HOpMa-

TUBHUM BHUMOT'dM.



PoGOTa 3aM0BONBHSE BUMOraM, MOCTABICHUM [0 KaH/IMAATCHKUAX JMCepTalliif
mm. 9, 11, 12, 13, 14 «[lopsaky NpucyIKESHHs: HAYKOBUX CTYNEHIBY, 3aTBEPIUKEHOTO
nocranosoro KaGinery Minictpis Ykpainu Big 24.07.2013p. Ne567, a ii asrop, O.C.
JINTBUHEHKO, 34CiIyroBy€ Ha MPUCY/DKEHHS HAyKOBOIO CTYINEHA KaHIuaTa
TexHiYHMX Hayk 3a crneniansHicTio 01.05.02 — maremaTH4He MOJCIIOBAHHA Ta

OOYHMCIIOBAIbHI METOJIH.
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