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®ycap 1.1O. [ligBumieHHss TOYHOCTI CYyAHOBOIIHHS PO3POOKOIO 3arajbHOTO
crocoOy OILIIHKKA KoopauHaT cynHa. — KBamidikaiiiina HaykoBa mparls Ha MpaBax
pykomucy. Jluceprariisi Ha 3100yTTS HAyKOBOTO CTYTEHS KaHAHaTa TEXHIYHUX Ha-
yK 3a cnerianbHicTio 05.22.13 — Hagiraiis Ta ynpasiiHas pyxoM (271-PiukoBwuii Ta
MOpPChKHUIl TpaHcropT). - HarioHanpauii yHiBepcuteT "Opecbka MOpPChKa akaje-

Mis", Oneca, 2021.

3r1IHO MONEPETHBOI0 aHaJi3y JITEpaTypH MO NpoOiaeMi MiIBUILIECHHS Oe3MeKH
CYIHOBOJIIHHSI, OCHOBHHMH HaIpsiMaMu PIIICHHS 1€l TPOOIEMHU SBISIOTHCS 3aCTO-
CYBaHHsI Cy4aCHHUX 3aC001B O€3MeYHOro CYyJHOBOJIHHS Ta MIABUIIECHHS TOYHOCTI
BU3HAYEHHS MICIIS CyJHA 1 OI[IHKa O€3MEKH CYTHOBOJIIHHS B CTUCIUX YMOBAaX.

B pesynbraTi mpoBeneHoro aHajizy Oyja0 BCTAHOBJICHO, IO OAHUM 13 BaXKIIH-
BUX aCTEKTIB 3a0e31eueHHs 0e3aBapiiHOCTI CyAHOBO/IIHHS € T1IBUIIICHHS TOYHOCTI
1 HaIIMHOCTI CYTHOBOJIHHSI B CTUCIUX BOAAX, TOMY AUCEPTAIlIMHE JOCIHIIKECHHS
MpUCBSYEHE PO3po0IIl CrTOcO0y BUKOPUCTAHHS JOAATKOBUX HABITAI[IHHUX BUMIPIO-
BaHb 13 3aCTOCYBaHHSAM aJrOPUTMIB iX OOpOOKH, IO 3a0€3MeuyroTh MiHIMaJbHY

BTpaTy TOYHOCTI PE3yJIbTaTIB.

B TexHos0T14HIM KapTi AUCEPTAIIHHOTO JOCTIKEHHSI BUBHAUEHI MOro MeTa Ta
rOJIOBHA 3aj1aua, sKa Po3JUIeHa Ha TPU He3aJexXH1 cki1aaoBl 3aaa4i. ChpopmynboBa-
HO TINOTe3y JAMCEPTALIMHOTO JOCIIHKEHHS Ta MOKa3aHo, IO OJEP>KaHO HAyKOBI
pe3yJIbTaTh JUCEPTallIHOI poOOTH B pe3yibTari PIlICHHS HE3aJIeKHUX CKIAJOBUX

3a7ad.

3HAYYIIICTh 1 TPAKTUYHY LIHHICTH AUCEPTALINHOTO TOCTIKEHHS 00YMOBITIOE
MOJKJTUBICTh BIIPOBA/KCHHS MPAKTUYHUX PEKOMEHJAIli, OlepKaHUX B JHCEpTa-
IHHIA poOOTI, a TaKOX 3aMPOIMIOHOBAHO (HOPMYIIIOBAHHS 3arajlbHOTO HAayKOBOTO

MOJIOKEHHS POOOTH.
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Po3misiHyTO TakoX METOAMKY PIIIEHHS TOJOBHOI 3a/1a4i JucepTaliiHoro goc-
JHKEHHS, K TOEeTarHe BUPIMICHHS CKJIaJ0BHX 3a/1a4 poOOTH, JJI1 YOTO 3aCTOCO-
BAaHO CyYacHI METOAM aHAJITUYHOTO aHaJI3y Ta MPOBEICHO IMITaIlliHEe MOJEIIO-
BaHH$, 10 MiITBEPIKYE KOPEKTHICTh OIEPKAHUX PE3YJbTaTIB AUCEPTALIii.

B ocHOBHIil 9acTHHI AUCEPTAIITHOTO MOCTIIHKEHHS PO3TIITHYTO 3aKOHH PO3-
MOJIUTY BUITQIKOBHX MOXMOOK HaBITallIMHUX BUMIPIOBAaHb BHOIPKH 1 TTOKa3aHO, IO
Taka BUIIAJIKOBA MOXUOKA MIAKOPSAETHCS HOPMATHLHOMY a00 3MIIlIaHOMY 3aKOHY PO-
3MOLTY BiporiqHOCTi. OCKUTBKH KPIM HOPMAJIBHOTO 3aKOHY PO3MOIiTY BUIAIKOBI
MOXUOKH MOXKYTh MaTH 3MIIIAHUN PO3MOIiI, TO B TAHOMY PO3JLII JE€TaIbHO PO3T-
JSIHYTI TMUTaHHA MEXaHi3My (OpMyBaHHS 3MINIAHUX PO3MOAUIB 1 3'ACyBaHHS iX
BJIACTUBOCTEM.

[IpuBeneHa miIBHICTD 3MIIIAHUX PO3MOLIIB IBOX THIIIB, 0a30BOO IIIIBLHICTIO
AKUX € NUIbHICTH po3noairy Ko 1 [Tipcona cboMoro tumna.

Jlns 1BOX MaHUX 3MINIAHUX 3aKOHIB PO3IOALTY OfepkKaHl B SIBHOMY BHUA1 (PyH-
KII1 pO3MOAUTY 1 32 JJOMOMOTOIO CIEHIAJIbHUX TMEPEBIPOK MIATBEP/KEHA KOPEKT-
HICTh iX aHAIITHYHUX BUpasiB. OmucaHi gBa crnocoOu OTpUMaHHS BUpasiB s ¢y-
HKIII pO3MOALTY 3MIIIAHUX 3aKOHIB PO3IO/ILITY.

[IpoBeneHo aHami3 MOKIWBOCTEH 3aCTOCYBaHHS OPTOTOHAJIBLHOTO PO3KIIa-
JIaHHSI IIIJTBHOCT1 PO3MOALTY MOXHMOOK HaBIralliiHUX BHUMIPIOBaHb 3a JIOMOMOTOIO
noninomiB Epmirta. [lpuBeneni BnactuBocTi moiiHomiB Epmita mjisi HopMoOBaHOi
HIUTBHOCTI po3noAity ["ayca 1 moBeneHo, 1110 BIAacTUBOCTI NodiiHOMIB Epmita cripa-
BEJUIMBI JJI1 HCHOPMOBAHOI IIUTHHOCTI HOPMAJIBHOTO PO3MOILTY.

[IpoBeneHo noka3 BupasiB Jyis MojiHOMIB EpMita 1 koedillieHTIB pO3KIIaJaH-
H JIJI1 HOPMOBAHOI 1 HEHOPMOBAHOI IIIJILHOCTI HOPMaJIbHOTO 3akoHy. Opep:kaHo
B SIBHOMY BHUIJISI/II OPTOTOHAJIbHI PO3KJIAJaHHs IIITLHOCTI HAa 0a3i HOPMOBAHOTO 1
HEHOPMOBAHOTO HOPMAaJIbHOTO 3aKOHY.

B po60Ti Takox MpoBeACHO aHali3 301’KHOCTI OPTOTOHAILHOTO PO3KIIaAaHH

IIUTHPHOCTI 3MIIIIAHUX 3aKOHIB JIBOX THUITIB 1 y3arajgsHeHoro po3noaity [lyaccona.



4

Po3msiHyTO OpTOroHasNbHE PO3KJIAJaHHS UIIIBHOCTI 3MIIIAHUX 3aKOHIB Mep-
1IOr0 1 APYroro THUIY, a TaKOXK y3arajJbHeHoro posnozaury Ilyaccona. OpepxaHi
BHpa3u X HOPMOBAHOI HIUIBHOCTI 1 IEHTPAIbHUX MOMEHTIB BUIIUX MOPS/IKIB.

Po3po0bneno crnocid 3acTocyBaHHS OPTOrOHAJIBLHOTO PO3KIAaaHHs I po3pa-
XyHKY 00CepBOBaHMX KOOPJMHAT CyJHA 3a HAABHOCTI HAAMIPHUX BUMIPIOBAHb.

Po3paxoBaHa epeKTUBHICTh OPTOTOHATBHUX PO3KJIaJaHb 1 BUSBIEHO, IO TOY-
HICTh OIKCY OPTOTOHAJIIBHUM PO3KJIAJAaHHIM MMOYATKOBOI IIUIBHOCTI 3HUKYETHCS 13
301IBIIEHHSM YHCIIa YJICHIB PO3KIIaJaHHS.

B po0oTi npuBeneHo pe3yapTaTd aHalli3y CTaTUCTUYHUX JIaHUX MO MOXUOKax
BUMIPIOBAaHHSI HaBIMalIMHUX MapaMeTpiB 1 MOKa3aHa KOPEKTHICTh 3aCTOCYBAHHS
OpPTOTOHAJLHOTO PO3KJIaJaHHs SIK MIUIBHICTh pO3MoALTy. Takox mpencTaBieHl pe-
3yJAbTaTH IMITAL[IHOTO MOJIEIIOBAHHS BTPAaTH TOUYHOCTI 00CEPBOBAHUX KOOpPAUHAT
y pa3l iX po3paxyHKy METO/I0M HallMEHIINX KBaJpaTiB.

[Toka3zaHo BIUIMB cIOCOOY pO3paxyHKy KOOPAMHAT Cy[qHA MPHU HAIMIPHUX BU-
MIPIOBaHHSX Ha iX TOYHICTh. YKa3yeTbCs, 110 MaKCHUMalibHa €(PEeKTHBHICTH KOOp-
JUHAT Cy/HA JOCSITAETHCS 3aCTOCYBAHHAM JJISl iX PO3PAaXyHKY METOIOM MaKCHMa-
JbHOT MPaBIOTOAIOHOCTI.

[IpoBeneHo aHami3 CTaTUCTHYHUX JaHUX, OEP)KAHUX B HATYPHHUX CIOCTEpe-
KEHHSX ]I Yac peiica cyAaHa, KM MpEeACTaBICHU BicbMa BHOIpKAMH MOXHUOOK
HaBITaI[ifHUX BUMIpIOBaHb.

[IpencraBieHo pe3ynbraTd IMITALIHOTO MOJIENIOBAHHS BTPATH TOYHOCTI 00-
CEpPBOBAHMX KOOPAMHAT 32 HASIBHOCTI HAJMIPHUX BUMIPIOBaHb.

HaykoBa HOBM3HA OTpUMaHUX pPE3yNbTaTiB MOJSAra€e B PO3poOIi HOBOTO 3ara-
JBHOTO METOAY OL[IHKH O0OCEpPBOBAaHUX KOOPAMHAT CyJHA NP HASIBHOCTI HAIJIWII-
KOBUX JIIHIM TOJOXKEHHS, SIKHUA BIIPI3HSIETHCS BUKOPUCTAHHSIM OPTOTOHAIBHOTO
pO3KIafAaHHs HIUTFHOCTI PO3MOJLTY 1X MOXUOOK, YUM 3a0€3MEUYIOThCS MIHIMAJIbHI
BTPATU TOYHOCTI KOOPAMHAT CY/IHA.

VY nucepraniiHiii poOOTi:

— BIIEpIIE 3aPONOHOBAHO METOJ OPTOTOHAJIBHOTO PO3KJIAIAaHHS MIIIBHOCTI

PO3MOIITy MOXUOKN HABIrallifHUX BUMIPIOBAHb 3 BUKOPUCTAHHSIM JIUCIIEPCIi 1 4eT-
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BEPTOIO LIEHTPAJIHLHOTO MOMEHTY, 1110 HE MOTpeOye 3HAHHS 3aKOHY PO3IMOILTY MO-
XHOKHU;

— BIIEpIIEe PO3POOIEHO CHOCIO OLIHKK BTPAT TOYHOCTI BU3HAYCHHSI 00CEpBO-
BAaHUX KOOPAMHAT CydHA MPH HAUIUIIKOBUX JIIHISX MOJOXKEHHS B 3aJE€KHOCTI BIJ
aNTOPUTMY PO3pPaxyHKy KOOPIUHAT;

— YIOCKOHAJICHO MPOLEAYPY PO3PaXyHKY OOCEpBOBAHUX KOOpPIMHAT B pasl
HAJIJTMIITKOBUX HABITAIlIMHUX BUMIPIOBaHb, KA 3a0e3reuye MiHIMaldbHy BTpaTy TO-
YHOCTI KOOP/IUHAT;

— METOJI OI[IHKHM BTPAT TOYHOCTI HaOyB MOJAIBIIOTO PO3BUTKY MPH PO3pOOII
aJTOPUTMIB MPOrpam JJisg 3ac001B €IEKTPOHHOI HaBITaIlii.

JlucepramiitHoMy JOCIIKEHHIO MPUTAMaHHEe MTPAKTUYHE 3HAYCHHS, SKE TTOJIS-
ra€ y MOXJIMBOCTI YIIPOBAKEHHS KOTO PE3YIbTATIB MPH PO3POOII CYyTHOBUX HaBi-
raiifHuX CUCTEMax JJis MiABUIIEHHS TOYHOCTI CyTHOBOIIHHSI.

Marepianin AuCEpTaLifHOTO JOCTIHKEHHSI BUKOPUCTOBYIOTHCS B OCBITHBOMY
nporieci Ha Kadenpi CyTHOBOIHHS MMPU BUKJIaAaHH1 JUCIUILIIHA «O0poOKa 1 aHa-
713 HaBirauidoi iHdopmaiii» (akt Big 28.04.2021 p.), a TakoX YBIHIUIM CKJIa0-
Boro yactuHow j10 HJP xadenpu T3C (akt Bim 26.04.2021 p.). Teopernuni pe-
3yABTaTU JUCEPTALIMHOTO MOCTIIHKEHHS BIPOBAKEHI HAaBYAIbHO-TPEHAKEPHUM
nearpom «ABC Maritime LLCy» nmpu HaB4aHHI Ta MiJrOTOBII CYTHOBOMIIB (aKT
BrpoBapkeHHs Bix 07.05.2021 p.). Pesynbraté nmucepraiiiiitHoi poOOTH BIIpOBa-
JUKEHO B OCBITHIN Ipoliec XepCOHCHKOI JEp:KaBHOI MOPCHKOI akajeMii (akT BIpo-

BajDKeHHS Big 14.05.2021 p.).

KurouoBi ciioBa: 6e3nexa CyTHOBOJIHHS, HAJIUIIKOBI HaBIraliiiHi BUMIPIO-

BaHHS, OPTOTOHAJIbHE PO3KJIaJaHHs IIILHOCTI, BTPATy TOYHOCTI KOOPIMHAT.

B HacTynmHuX HayKOBHUX Mpalsix ommyOJI1KOBaHO OCHOBHI pe3ylbTaTH JUcepTa-

IHHOTO JTOCTIKEHHS 3100yBaya:
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ANNOTATION

Fusar 1.Yu. Increase of exactness of navigator by development of general
method of estimation of coordinates of ship. It is Qualifying scientific labor on
rights for a manuscript. Dissertation on the receipt of scientific degree of candidate
of engineering sciences (Ph.D.) after speciality 05.22.13 - navigation and traffic
control (271-river and sea transport). It is the National University "Odessa marine

academy", Odessa, 2020.

In obedience to the previous analysis of literature on the problem of increase
of safety of navigator, applications of modern facilities of safe navigator and in-
crease of exactness of location ship are basic directions of decision of this problem
and estimation of safety of navigator in the compressed terms.

It was set as a result of the conducted analysis, that one of important aspects of
providing of accident-free of navigator is the increase of exactness and reliability of
navigator in the compressed waters, therefore dissertation research is devoted to
development of method of the use of the additional navigation measuring with ap-
plication of algorithms of their treatment, that provide the minimum loss of exact-

ness of results.

Its purpose and main task which is parted on three independent component
tasks is certain in the technological card of dissertation research. The hypothesis of
dissertation research is formulated and shown that scientific dissertation work per-

formances are got as a result of decision of independent component tasks.

Meaningfulness and practical value of dissertation research is stipulated by
possibility of introduction of the practical recommendations got in dissertation
work, and also formulation of scientific general of work is offered.

The method of decision of main task of dissertation research is considered

also, as stage-by-stage decision of component tasks of work, for what the modern
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methods of analytical analysis are applied and conducted the imitation design, that
confirms correctness of the got results of dissertation.

In basic part of dissertation research the laws of distributing of random error
terms of the navigation measuring of selection are considered and shown that a
such random error term submits to the normal or mixed law of distributing of au-
thenticity. As except for the normal law of distributing random error terms can
have the mixed distributing, in this section the in detail considered questions of
mechanism of forming of the mixed distributing and finding out of their properties.

Resulted closeness of the mixed distributing of two types, the base closeness
of which there is the closeness of distributing Koshi and Pirson seventh type.

For two these mixed laws of distributing got in the obvious type of function of
distributing and by the special verifications the confirmed correctness of their ana-
lytical expressions. Described two methods of receipt of expressions for the func-
tions of distributing of the mixed laws of distributing.

The analysis of possibilities of application of orthogonal decomposition of
closeness of distributing of errors of the navigation measuring is conducted by the
Hermite polynomials. Resulted properties of the Hermite polynomials for the ra-
tioned closeness of distributing of Gauss and it is led to that properties of Hermit
polynomials are just for the unrationed closeness of normal distribution.

Proof of expressions is conducted for the Hermits polynomials and coeffi-
cients of decomposition for the rationed and unrationed closeness of normal law.
Orthogonal decompositions of closeness are got in an obvious kind on the base of
the rationed and unrationed normal law.

The analysis of orthogonal decomposition of closeness of the mixed laws of
two types and generalized distributing of Poisson is also conducted in work.

Orthogonal decomposition of closeness of the mixed laws of the first and sec-
ond type, and also generalized distributing of Poisson is considered. Got expres-
sions of their rationed closeness and central moments of higher orders.

The method of application of orthogonal decomposition is developed for the

calculation of coordinates of ship at presence of the surplus measurings.
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Expected efficiency of orthogonal decompositions and it is exposed that ex-
actness of description by orthogonal decomposition of initial closeness goes down
with the increase of number of members of decomposition.

In work the results of statistical data analysis are resulted on the errors of
measuring of navigation parameters and the shown correctness of application of
orthogonal decomposition as closeness of distributing. Also represented results of
imitation design of loss of exactness of coordinates in the case of their calculation
by a least-squares method.

Influencing of method of calculation of coordinates of ship is shown at the
surplus measurings on their exactness. It is specified, that is achieved maximal ef-
ficiency of coordinates of ship by application for their calculation by the method of
maximal plausibility.

The statistical data, got in the model supervisions during the voyage of ship,
which is represented by eight selections of errors of the navigation measurings,
analysis is conducted. The results of imitation design of loss of exactness of coor-
dinates are represented at presence of the surplus measurings.

The scientific novelty of research consists in development of a new general
method of estimation of coordinates of ship at presence of surplus lines of position,
which regardless of law of distributing of their errors, using orthogonal decomposi-
tion of their closeness, provides the minimum losses of exactness of coordinates of
ship.

In dissertation work:

— the method of orthogonal decomposition of closeness of distributing of er-
ror of the navigation measurings is first offered with the use of dispersion and
fourth central moment, that does not need knowledge of law of distributing of er-
ror;

— the method of estimation of losses of exactness of determination of coordi-
nates of ship is first developed at the surplus lines of position depending on the al-

gorithm of calculation of coordinates;
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— procedure of calculation of coordinates is first got in the case of the sur-
plus navigation measurings, which provides the minimum loss of exactness of co-
ordinates.

To dissertation research inherent practical value which consists in possibility
of introduction of his results at development ship navigation systems for the in-
crease of exactness of navigation.

The materials of the dissertation research are used in the educational process
at the Department of Navigation in teaching the discipline "Processing and analysis
of navigational information” (act from 28.04.2021), and also became an integral
part of the research work for Technical means of navigation department (act from
26.04.2021). The theoretical results of the dissertation research were implemented
by the training center "ABC Maritime LLC" in the training and preparation of
watchkeeping officers (act of implementation from 07.05.2021). The results of the
dissertation work were involved into the educational process of the Kherson State
Maritime Academy (implementation act dated 14.05.2021).

Keywords: safety of navigation, surplus navigation measuring, orthogonal

decomposition of closeness, loss of exactness of coordinates.

The basic results of dissertation research of aspirant are published in the fol-

lowing scientific labors:

Basic scientific results of dissertation.

1. Bopoxobun U.UN. DpdexTnBHOCTh MPUMEHEHUST TTOJIMHOMOB DpPMHUTA JIS
OPTOTOHAJILHOTO PA3JIOKEHHsI MJIOTHOCTEH pachpeeeHds HABUTAIIMOHHBIX TI0-
rpemHoctel/ Bopoxooun W.U., Cukupun B.E., ®ycap U.10.// East European Sci-
entific Journal, Nel1 (27), 2017, part 1.- C. 24-30.

2. Bopoxo6un U. . OproronanbHOe pa3ioxKeHHe TUIOTHOCTU pacpeiesCHUsS

MOTPEIIHOCTE HaBUTAlMOHHBIX u3MepeHuid B psan ['pama-Illapnee Tuma A



12

/Bopoxooun U. U., Cukupun B. E., ®ycap U. FO.// HaykoBwuii BicHuK XepCOHCHKOT
JepkaBHOT MOpChKoT akanemii. — 2017. — Ne 2(17). — C. 14 - 20.

3. Bopoxooun WN.M. YHuBepcambHBIN CMOCOO CTOXaCTHYECKOTO OTHMCAHUS
CIIy4alHBIX TOTPEIIHOCTEN HaBUTAIMOHHBIX n3Mepenuit /Bopoxooun U.U., ®ycap
N.1O.// CynoBoxnenue: CO6. Hayun. TpynoB./, HY «OMAy, Beim. 28. — Opecca:
«M3patudopm», 2018 - C. 42 — 48.

4. Bopoxooun WN.M. AHanu3 BO3MOXHOCTH TPUMEHEHHUS OPTOTOHAIHLHOTO
pa3ioKeHUs TUIOTHOCTU CMEIIAHHBIX 3aKOHOB PaclpeAesIeHUs] OTPEeIIHOCTeH Mmo-
auHOMaMu DpmuTta / Bopoxooun U.U., dycap U.10., Anekceituyk b.M.// Science
and Education a New Dimension. Natural and Technical Sciences, VI(18), Issue:
158, 2018. - C. 84 - 88.

5. Bopoxo6un U.U. TloBsilienne ToOUHOCTU 00CepBallMU Cy/IHA TPU U30bITOY-
HbIX m3Meperusx / Bopoxooun W.U., @ycap W.IO. // ABromarusanus CymoBBIX
TEXHUYECKUX CPENICTB: Hay4.- TexH. c0. — 2018. — Boim. 24. Onecca: HY"OMA". —
C.27-33.

6. Bopoxo6un U.M. Brnusinue cnocoba pacuera KOOpAUHAT Cy[IHA MpU U30bI-
TOYHBIX U3MEPEHUsX Ha UX TOYHOCTH/ Bopoxooun M.U., dycap WN.}O.// Austria -
science, Issue: 26, 2019. - C. 3 - 8.

7. ®ycap N.IO. [IpoBepka CTaTUCTUUECKUX TUIIOTE3 pacCHpeleIeHUs MOrpeli-
HOocTe m3MepeHus neneHra u guctannuu /| dycap U.10.// Cynooxnenue: CO.
Hy4H. TpyaoB./, HY «OMAy, Beim. 29. — Ogecca: «13gatudopm», 2019 - C. 230
— 236.

Publications which certify approbation of materials of dissertation.

8. Bopoxobun MN.M. Croxactuueckoe OmMcaHuE CIy4alHBIX MOTPEIIHOCTEN
HaBUTAIMOHHBIX u3Mepenuit. /| Bopoxooun WM.M., ®dycap W.IO. /| PiukoBuii Ta
MOPCBHKUN TPaHCIOPT: 1H(PACTPYKTYpa, CYIHOIJIABCTBO, MEPEBE3CHHS, Oe3meka:

Marepianu Hayk.-TexH. KoH}., 16-17 nucton. 2017 — Oneca : OHMA, 2017. — C.



13
123-125.

9. ®ycap U.JO. AHanu3 cXOJUMOCTH KPUBBIX IJIOTHOCTEN CMEIIAHHBIX pac-
NpeAeNICHH ¢ KPUBBIMHU UX OPTOTOHABHBIX pasnoxkeHuii /| dycap W.YO. // Tpanc-
MOPTHI TEXHOJIOT1i (MOPCHKUM Ta PiUKOBHUH (JI0T):1HGPACTPYKTYpa, CyTHOIIABCT-
BO, TIEPEBE3CHHS, aBTOMaTru3amis: Marepianu Hayk.-TexH. kKoH(., 15-16 mucTorm.
2018 — Ogpeca : HY «OMAy, 2018. — C. 167 — 169.

10. ®ycap N.FO. AHanu3 MIOTHOCTH CMEIIAHHOTO 3aKOHA TIEPBOTO TUIIA U €€
opToroHasibHOTO pasnoxkenus /| @ycap N.FO // Cygacui iHpopmarliiitHi Ta iHHOBa-
miH1 TexHosorii Ha Tpancnopti (MINTT-2018): Marepiasmm X MixHapoaHoi Ha-
yK.-TIpakT. KoH®., 29-31 tpaBusa 2018 — Xepcon: XJIMA, 2018. — C. 143-146.

11. ®ycap U.JO. AHanu3 CTaTUCTUYECKUX MATEPHANIOB IO IMOTPEIIHOCTIM
u3Mepenus nenenra u auctannuud / ®ycap W.IO. /I TpaHcmopTHi TeXHOIOTI
(MOpCBKMI1 Ta pIYKOBUH (IIOT): 1H(pPACTPYKTypa, CYIHOIUIABCTBO, MEPEBE3ECHHS,
aBToMaTu3ailisi: Marepianu Hayk.-TexH. KoH®., 14-15 nucron. 2019 — Oneca : HY
«OMAY, 2019. — C. 84 — 85.

12. ®ycap N.IO. OpToronanbHoe pa3iaokeHUE MIOTHOCTU O0OOOIEHHOTO MY-
ACCOHOBCKOTO PAacCIpe/IeICHUs] OTPEITHOCTEH HABUTAMOHHBIX H3MepeHuit / Dy-
cap M.YO. // CyuacHi iHpopMaliitHi Ta 1HHOBAIIMHI TEXHOJOTIi Ha TPaHCIOPTI
(MINTT-2019): Marepiamu X1 MikHapoaHOi HayK.-TIpakT. KoH}., 28-30 TpaBHs
2018 — Xepcon: XJIMA, 2019. — C. 199-203.

13. Bopoxo6in 1. 1. 3MeHIeHHsT TOYHOCTI BU3SHAYCHHS TTOJIOKEHHS Cy/IHA 3a-
JISKHO BiJl CIOCO0Y pOXpaxyHKy MPU HAJJIUIIKOBUX BuMipax / Bopoxo6iu 1. 1., by-
pmaka [. O., ®@ycap [. IO // CynnoBonminusa: 30ipHUK HaykoBuX mpaib / HY
«OMAy, Bun. 31. — Oneca: «BunaBladopm», 2021 - C. 130 — 135.





