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Pedepar:

1. MeTor0 pob0TH € TeopeThYHe OO PYHTYBaHHS IPUPOIY aHOMAIbHUX BUIIAAKIB y 334a4ax I1apajebHOTOo
VIOpPSIKyBaHHS BepuInH oprpadis, BUBYEHHSI YMOB iX BUHMKHEHHSI Ta pO3p0o0Ka MeTOJiB MiHiMi3allii iX BIJIMBY Ha
PO3B’30K 3a7a4i. HaykoBa HOBM3HA OL€P>KAaHUX PE3yJIbTaTiB: — BIIEPIIE PO3IJISIHYTO BIVIUB OJHOYACHOTO
MOKpaleHHS AEeKiJIbKOX MIOYaTKOBUX YMOB Ha MOSBY aHOMaJIbHUX BUIIAMIKiB; — BIleplIe TOKa3aHO BUHUKHEHHS
aHOMaJIifl IpU CKOPOYEHHi CIIMCKY [IpiopyTeTiB, 3MEHILIEHH] KiJIbKOCTi po6iT, 3MiHi IPOAYKTUBHOCTI BUKOHABIiB Ta
¢dikcauii po6iT 3a BUKOHABISIMY; — OTPUMAHO HOBI YMOBH, 1110 3a1106iraloTh MO>KJINBOMY BUHUKHEHHIO aHOMAJIil; -

PO3pO6JIEHO HOBi aJITOPUTMU 3MiHU CIIACKY IIPIOPUTETIB Ta JUHAMIYHOTO EPEPO3NOIiny 3aBIaHb [JIs



3abe3nedyeHHs CTabiIbHOCTI po3KiIamy Ta MiHiMi3alil HeraTUBHOTO BIJIMBY aHOMAaJIbHUX BUIIA/IKIB HA OIITUMAJIbHICTD
PO3B’S3KY; — BIIEeplle BBEIEHO IIOHATTS CTabisizalii JOBXUHN ONTUMAJIbHOTO YIIOPSAKYBaHHS, CPOPMYIbOBAHO Ta
OOI'PYHTOBAHO YMOBHU IIPU SIKMX BOHA BifJOYBA€THCSl; — PO3IJISIHYTO BIUIMB [103BOJIy IIepeprUBaHb Ha BUHUKHEHHS
AHOMaJIBHUX BUMNAJIKIB; — BIleplIe IPOaHaJi30BaHO MO>KJIMBICTh aHOMAJIbHUX BUMAIKIB 17151 iHBEPTOBaHUX rpadis; —
NOJAJIbIIOrO PO3BUTKY HAOYyJIM METOIM NOCJIIPKEHHSI BIJIMBY AHOMAJIill Ha €(DeKTUBHICTb YIIPABJIiHHS [IPOLIECAMMU.
[TpakTUyHe 3HaUYEHHSI OJlepKaHUX pe3ysbTariB. OTPUMaHI pe3ysbTaTy MOXKYTb OYTH BUKOPHCTaHI [1J151 PO3B'I3aHHS
IIMPOKOTO KOJla IPUKJIAJHUX 33]1a4, TIOB'SI3aHUX 3 €(DEKTUBHUM IIJIaHYBaHHSIM, YIIPABJIiHHIM pecypcaMu Ta
no6yI0BOIO CTIMKUX pO3KaaiB. PO3p06eHi TEOPETHYHI MiIX0IU Ta AJIFTOPUTMU BPAaXOBYIOTh MOKJIMBY HasBHICTb
aHOMaJIbHUX BUIIAJIKiB, aHAJIi3 IKUX JO3BOJISIE YHUKATHU MapalOKCaJIbHUX CUTYallill, KOJIM OKPAaIEeHHS BXiTHAX
IapaMeTpiB CIIPUYMHIOE NOTipIIeHHS! 11iIbOBMX NTOKa3HUKIB. lle 0c00JIMBO BaXKJIMBO Y 337a4ax, [0 MAlOTh KPUTUYHE
3HAYEHHS /I 3a06e3Me4eHHs CTabiIbHOCTI QYHKIIOHYBaHHS CUCTEM — Y BUPOOHMIITBI, JIOTiCTHIL,
TeJIeKOMYHiKaIisX, 00YMCIIIOBAaIbHUX CepeoBUIIAX, EHepreTulli Ta iH. 3alporIOHOBaHI METOAM INMHAMIYHOTO
IIepeposIofiiy 3aBJaHb, I00YI0BY IIPIOPUTETHUX CIIUCKIB i BpaxyBaHHS 0CO0JMBOCTel rpadoBOi CTPYKTYpU 3a1ad
IO3BOJISIIOTh MiIBUMIUTY €(PEKTUBHICTh PO3KJIaliB, SMEHIIUTHU PU3UK BUHUKHEHHS KOHQJIIKTIB Y IIOCIIiJOBHOCTI
BUKOHaHHSI POGIT Ta 3a6€3MeYnTH aJalTUBHICTD 10 3MiH MOYAaTKOBUX YMOB. Pe3ysIbTaTy JOCIiI’KEHHS MOXYTb OyTU
BIIPOBAJIKEHI y CUCTEMaX PEaIbHOTO Yacy, 30KPEMA B MYJIbTUIIPOLIECOPHUX i PO3NOAiINIEHUX CEPEOBUILAX, €
HeoOXiJIHO 3a0e31e4YnTH rapaHTOBaHE BUKOHAHHS 33724 ITPX OOMEXXEHUX pecypcax 3a IpUIHATHUI yac. Kpim Toro,
[IporpamHa peasisalis 3alIpOIIOHOBAaHUX aJITOPUTMIB MOKE BUKOPUCTOBYBATHCD 4K iIHCTPYMEHT IiATPUMKU
NPUAHATTS pimeHs. [Topanpimi OCTiIKeHHS MOXKYTb Ilepei6adaTy BUJIeHHS ifKaacis rpadis Ta BianoBigHUX

[I0YaTKOBUX YMOB, [JIs SIKMX aHOMaJlii He BUHMKalOThb, 800 TUX IiIKJ/IACIB, [JIs SKUX 1Ii aHOMaJIii TPOrHO30BaHi.

2. The aim of the study is to provide a theoretical justification of the nature of anomalous cases in the problems of
parallel ordering of digraph vertices, to examine the conditions of their emergence, and to develop methods for
minimizing their impact on the problem’s solution. Scientific novelty of the obtained results: - for the first time,
the impact of simultaneous improvement of several initial conditions on the emergence of anomalous cases has
been considered; - for the first time, anomalies have been shown to arise due to shortening of the priority list,
reduction in the number of tasks, changes in executor performance, and assignment of tasks to fixed executors; -
new conditions have been obtained that prevent the possible emergence of anomalies; - new algorithms have been
developed for modifying the priority list and for dynamic task redistribution to ensure schedule stability and to
minimize the negative impact of anomalous cases on solution optimality; - the concept of stabilization of the
optimal ordering length has been introduced for the first time, with conditions formulated and justified under
which such stabilization occurs; - the impact of allowing task preemptions on the emergence of anomalous cases
has been studied; - the possibility of anomalous cases in inverted graphs has been analyzed for the first time; - the
methods for studying the impact of anomalies on the efficiency of process control have been further developed.
Practical significance of the obtained results. The results can be applied to a wide range of practical problems
related to efficient scheduling, resource management, and the construction of robust schedules. The developed
theoretical approaches and algorithms account for the possible occurrence of anomalous cases, and their analysis
allows for avoiding paradoxical situations where an improvement in input parameters causes a deterioration in
target indicators. This is especially important in problems that are critical for ensuring system stability—such as in
manufacturing, logistics, telecommunications, computing environments, energy, and others. The proposed
methods of dynamic task redistribution, construction of priority lists, and consideration of specific features of
graph structures enable improved scheduling efficiency, reduced risk of conflicts in task execution sequences, and
increased adaptability to changes in initial conditions. The results of the study can be implemented in real-time
systems, particularly in multiprocessor and distributed environments where guaranteed task execution under
resource constraints within an acceptable time frame is required. In addition, the software implementation of the
proposed algorithms can be used as a decision support tool. Further research may include identifying subclasses of
graphs and corresponding initial conditions for which anomalies do not occur, or those subclasses for which such
anomalies are predictable.
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VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TrOJIOBH pajgu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a peECTpallil0o HayKOBOi

OisIIBHOCTI
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XopaneH TetsHa BosonuMupiBHa

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



