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BIJII'YK

oiLiiiHOro  onoHenTa  JOKTOpa  TeXHIMHWUX  Hayk, npogecopa
Mamkosa Jmutpa [lasnosnua Ha aucepraiiiiny podory MyxXiHol
Mapunu  [lerpisnn Ha  temy  “Meroaonoris  KOMILIEKCHOT
KopelsuiiiHO-cKeTpeManbioi  HaBiraiii — 0e3ninoTnux — asiaifinmx
CHCTEM B YMOBAX PU3HKY”, 1OJIaHy Ha 3100y1Ts HayKOBOI'O CTYICHS!
JIOKTOpA TeXHIYHUX HAYK 3a cneianbHicTio 05.22.13 — nasirauis Ta
YIPaBIIHHS PYyXOM

AxryadabHicts o0panoi Ttemu. OAHUM 3 HEPCHEKTUBHUX HanpsiMKiB
BUKOPUCTAHHSL  OC3MimoTHiX Jitaipuux  anapatis (BIUIA) st BUKOHAHHS
3aBAalb  MOHITOPMHIY (ab0  KOHTPOIIO) 3a MapLIPYTOM B [I0JLOTI  Mae
3aCTOCYBaHHsl  CHCTCMH  @BTOHOMHOIO — yrpasiinis. Bupiwienns  3aBlaHb
ABTOHOMHOIO  yhpaiiHdg — 0e3rnocepestibo  [0B'sa3aH0 3 BH3HAYCHHA
MICLIETTIONOKEH S TITAIBLHOIO  anapary 3 BMCOKOTOUHHMM, HQJIHHUMH T4
cheKTHBHUMM METO/IaMK 1 3ac00aMu Hasirail. '

Ha cyuacHomy eraii  TexHIMHOrO  PO3BMUTKY — HaBIFaWIAHUX  CUCTEMH
Oe3NITOTHUX JHTAILHNAX anapariB 3acToCOBYIOTh PI3HI HIJXOAW Ta METOJM, IO
JIO3BOJISIOTE 3a0€3MeUUTH JIOCTATHIO TOUHICTL KOOP/IMHAT MICLE3HAXO//KEHHS Ta
3HCHIOBATH KOOPAHMHATHO-HACOBE 3ade31eUctis 3a JI0NOMOTO0 CYNyTHHKOBHX,
HepLiabHUX 14 KOPEJSIUIHHO-CKCTPeMalbHUX  cheTeM  Hasiramil. Tlpu ubomy
KOYUCHA 13 JJAHUX CUCTEM Mac Psijl HEJIOMIKIB B 3/ 1e/KHOCTI BIL PI3HUX METEOYMOB Td
CUTYaLIl, 110 He JIO3BOJSIC B [IOBHOT MIpI  BH3HAYATH  MICHE3HAXO/DKEHHS
gitanpioro  anapaty.  Tomy  BHHHKAc HCOOXIIHICTb  MIABMILCHHS  TOYHOCTI
Hasirauiinoro oonaaHanus bIUIA B yMOBaxX pH3MKY Ta HOUIYKY HOBHX LILISIXIB
BM3HAUEHHS MICHE3HAXOUKCHHs. Bpaxonyloun ocoOIHBOCTI  PO3IOBCIOKEHHS
pasioHaBiraiiitoro  curtaily B arMoc(epHomy wapi NpH  BUKOPHCTaHHI
KOCMIYHMX HaBIralliMHUX CUCTEM Td B3SIBLUM 3a YBary NnepereKkTHBHUA HaNpsSMoOK
SKUM 1TOB’SI3aHMI 3 3aCTOCYBAHHSAM  KOPCISIIUIHHO-EKCTPEMAIIBHUMH - METO/ 1AM
HaBiramii  BMHMKAE HEOOXIAHICTL POBEACHHS  HAYKOBHX JIOCIIUKEHD, 1110
cnpaAMoBaHi - Ha  po3poOKy  KOMIUIEKCHOT cHCTeM  sika 00 ¢HY€  IHEpIHHI
Hasirauiini  cucremun  (IHC) 3 KOpessilliHHO-CKCTPEMAIBHOW  HABIALLHHOIO
cuctemoto (KEHC). Tlpu ubomy tounicts 3HaxojukeHHs bIUIA sanexuts i
sKocTi  kaprorpadiunoi  iH(popmaiii  Ta  TOYHOCTI  BUMIPIOBAHHS rapamerpis
l‘eo(})i'zwnmx nonis (I'®IT). Tomy obpaHa Tema aucepraliiftHuX A0CTIKEHb 11O
noB’sti3ata 3 po3poOKOIO METO0J0MT KOMINICKCHOT KOPCIsIIMHO-eKCTPEMallbHOT
Hasirawil 6€3Mmija0THUX aiatifHux cucrem (bAC) B yMOBaX pU3HKY € aKTYalIbHOLO.

JloCHiuKEeHH S, 110 CKJIAIAl0Th OCHOBY JHMCepTallil,: BUKOHAHI BIIITOBLIHO
MIany HayKoOBOI Ta HAYKOBO-TCXHIYHOT JlisuibHOCTI  HaBuanbHO-1ayKoBOrO
IHCTUTYTY acponaniraiil HaulonanbHoro aBlalliiinoro yHiBepcUTeTY B Mexkax
Jleprkashol 1ib0BOT NporpamMu asiauiifHol Oe3nekr HMBUILHOT aBiallil YKpaiHu.





[image: image2.jpg]Pesysisratn pceprauiiinnx  nocnioent BUKOPHCTOBYBAIUCE B HAyKOBO-
AOCITLHOT poboTi * /\Hd HTHYHE 3a0e3nedens 1iBuien s eKcrnyarauii 3acobin
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Crynine  o6rpynrosanocti HAYKOBHX  [10JI0)K€Hb, BHCHOBKIB |
peromMenauiii, chopmyanosannx y maceprauii. Crynin, o6rpyHTOBaHOCT]
HAYKOBHX  TOJIOKEHL  NIATBEP/UKYCTHCS HAYKOBOIO  OOIPYHTOBAHICTIO
TCOPETHUHUX MOJOKCHD, KOPEKTHUM BHKOPHCTAHHAM PI3HOIO MaTeMaTHUHOIO
anapary (Teopit CTaTHCTHIHUX PillieH b, MeTOL R crarucruanol oOpodku narmx,
METOMIM HOPOTOBOT cermenTanii Ta iw.). Jlis CKCMCPUMEHTANBHOT T1epeBipKH
HAYKOBHX  pesyibTaTiB - o nos’s3ano 3 HABITALIHUMU  cHCTeMaMu
kope TAUIHHO-CKCTPeMAaNbHOTO XAPAKTCPY BUKOPUCTOBYBABCS! NpOrpamMHuii 3aci6
IMITALiHHOrO MOsICIIOBARHS 114 0asi Matl.ab 2014a, a Takox 3aCTOCOBYBAIMCH
METOH KOPCASLIHHOTO anainizy ais o CTYNCHIO 3ICTaBICHHS MOTOYHOT T4
CTAIOHHUX peanisaiiil [ PIT.

3pobaeni 3100yBayemM BUCHOBKH 110 PO3LIIB OCTATHLO BiAOBpPAKAIOTH
OCHOBHI PE3YALTATH NPOBEIEHMX JOCTIIKeHD, K Oyin num orpumani. Kpim
TOro, OoTpuUMaHi pesyabraTh HIATBEPIUKYIOTHCS 301KIICTIO 13 TEOPETUUHHMH
ATHUMH, Q@ TAKOA HCCYHCPEUHICTIO HPOBEACHHX PO3PAXYHKIB i3 pe3yibraramu
ICHYI0UHX POGIT.

locroBipuicts oepAKaAHNX pesyibTaris MATBEPIKYIOTHCS
BUKOPUCTAHHAM  BIJIOMHX MeETOJB AHAILZY Ta CHHTE3Y CKIAJHMX cHCTeM,
NEPEBIPKOIO PO3POOICHHUX METOIHK iMi FAIHHOTO MOIeII0BaHNS, ke 1oKasa, 10,
HLO - PEsyIbTaTh  AOCHAIKCHb  BIUOBIIAIOTE 3ANPONOHOBAHMM  CHCTEMaM |
AOBBOJIIOTH - 3HAXOMMTH  KiNBKICHT  3HAYCHHS TOUHOCT] MICLLE3HAXO /LK CH H
bITJIA B pisnux ymosax (pYHKILIOHYBaHHS.

Hosusna orpumannx HAYKOBHX pe3y.abTartiB 110/s1ac B HaCTynHOMY:

L. Buepuie cdopmysibosano NpuHLmIL BuOopy ['dIT KELC Y CKJlaul
IHTErpoBaIloro Hasirauiiinoro KOMIUICKCY Ta po3pod/IeHO MeTOA CTBOpEeHHS
YHI(IKOBaNOro Kaprorpadiunoro cratony. lle aac MOZKIIMBICTL  MIIBHILATY
TOUHICTL Hasirauiiinoro pitenus 1a MIHIMIZYBATH OGUHCIIOBATLH] BUTpaTH y
PCYKHMAX pealibHOro vacy.,

2. Brnepiue sanpononosaro lepapxivuHuil cHeTeMH NI HIXIA 710 06po6KH
AAHUX 13 BBEJICHHSIM  JICKIABKOX PIBHIB  OLIHIOBAHHs iHpopmanii
HTCIPOBAHOMY HaBirauwiinomy kommaekei BAC 1a octosl bIHC ta KEHC,
30KpEMa HUKHI PIBeL OUIHKM JaHuX Bia 1aTumkis Ta JiBa napaiejibHux piBHsi
PO3AINCHOIO PIBHSAHHS CTaHy Ta BHMIPIOBAHL 13 JiHiHOW0 (J1iHeapu30BanoL0)
HacTuHo0, Wwo  Bimocuthes g0 BIHC. Tta ICAIHIRHOIO  yacTHHOIO, siKka
00YMOBIIIOETBCS NIEPEBAYKHO PIBHSIHHSIM BUMipioBarns KEHC.

3. Bunepiue pozp(mﬂeno FIpo-aKcesepoMeTprumi METOL BU3HAYCHHS
HapaMeTpiB KyToBOT opieHTawil, 1o BKIOYAc BUKOPpHCTAHHS akcenepomeTpin
AL BUMIPIOBAHHS  1POEKLIH  abecoMioTHOLO IHIHOTO  npuckopenns  Ta
FIPOCKOMIYHUX  aTumKip KYTOBUX WBHIKOCTEH JUIsi BUMIpIoBam s NpoeKILii
BEKTOPA  3€MHOT  WIBMJKOCTI Ta CKIANOBUYX KOPIOJICOBOro Ta RifHOCHOrO
HPUCKOPEHHS,  AKUI BIAPI3HSCTHCS TuM, 10 3 AUCHH KPEHY Ta Tanraxka
O0UHCIOIOTLES 34 HpopmaLieio AKCENICPOMETPIB, 11O Mae BMCOKOYACTOTHY





[image: image3.jpg]NOXHMOKY, moTiM 00pOOJISIOTHLEST 33 CXeMOolo KoMmiteHcauli. Tpu 1bomy 3HA4HO
CHpoIYIoOTLes ajnroputmu komrekceysarts bIHC 1 KEHC, ockinbku 3uukac
HEOOXIAHICTh OHIHIOBAHHS HE CITOCTEPCIKYBAHHX CKIA/IOBHX BEKTOPA CTaHY.

4. OOrpyHTOBAHO  JICCKPHUIITHBHE — MPE/ICTABJICHHS  YHI(PIKOBAHOIO
CTAJTOHY Ta BIHEpUIC CTBOPEHO METOMOJIOIIHHI  3acain Uit BHOOpPY Ta
(GOpMYBAHHS XapakTepHUX 03HAK Ha OCHOBI PO3POOIEHOI0 AaBTOPOM 3BAKEHOTO
KOPCISIILIHHOTO MIIXO/LY, 1O IPYHTYETLC Ha BLAOOPI YHIKAJILHUX O3HAK, UM
B3acMHa KopesisitiiiiHa  (pyHKLIsE MeHa o0paHoro noporosoro 3Ha4CHHs, a
TAKOK  HA  ITEPATHBHOMY 3BLKYBAHHI MHOKHHIM  XapaKTePHUX O3HAK sl
MEBHOrO CTAJOHA [PH Ccepil MOCHIIOBHHX [EPCTBOPEHL eTajloHa Ha erarni
rnonepeiHbOT 00POOKK Ta NIATOTOBKHU KapTorpapiuHot indopmallil.

5. Ogepxkanu nojlanbiudi po3suToK Mojtel noxubok bIHC Ta ouineHo
IX BIUIMB HA NOYATKOBY Heu3HaucHicTh obmnacti nowyky KEHC na ochoBi
Jukepest 611010 myMy 1a (Gopmylouoro (puibTpy i3 KOpeasuiitHol (YHKLUICIO
CKCITOHEHILIAILHOIO THITY, [0 JO3BOJHTL Ha BUIMINY BIJI ICHYKOUHX MIJIXO/IB
PO3IMTH PIBHSHHS CTaHy Ta BUMIPIOBAHHS 1HTErPOBAHOIO HaBIralIMHOIO
komriiiekey bAC Ta BUPIHUKMTH npoOneMy i3 CYTTCBOKX HCJITHIHHICTIO PIBHSHHS
sBumiptosarb KEHC.

0.  YaocKoHaneHo wmaremarnuny mojcib noxuook KEHC B ymoax
PH3UKY XHOHOT'O 3ICTABICHHS Ta PU3MKY allPiOpHOT KapTorpadiuHoi iHpopmartii
Ta JIOCHIKEHO JuKepesa NoxuOoK 3 oOrpyHTYBAHHSM BHKOPHUCTAHHS CyMIIi
HOPMAJILHOTO — po3nojilieHHs st cymaprol  noxudkn  KEHC.  Brepuie
PO3pOOIEHO NPOLE/LYPY NOHEPE/IHLOT OUIHKH 1TOXHOKKM KapTorpadyBaHHs Npw
BUKOPMCTaHHI  Jekiibkox DIl 1o rpyniyerbess  Ha  anpokcumanii
KOPeJISILHHOT (DYHKLT MOJIsE 115 38/1aHOT0 CTAIOHY .,

7. Orpumaiu NoJaJbIIMH PO3BUTOK METO/IH KOpEJIsiiHO-
EKCTPEMAILHOT  HaBiralil 3@ ONTHUYHMM  TOJCM  3CMHOT  [TOBEPXHI, 1110
FPYHTYIOTHCSL HA BLAMIHY BUL ICHYHOUMX Ha BU3HAQUCHHI MaTpHill roMmorpadii 3a
3ICTABACHHMH  XapaKTepPHUMH  0COOJIMBOCTIIMH, BH3HAYEHHMH 3@ MCTPHKOIO
MOXHOOK HOPMAII30BAHOIO KOC(ILeHTa KOpeJsiLT, BUOIP siIKOro 00IpyHTOBAHO
Ta J10CJ1JDKEHO.

8. OrpuMai NOAAALIINH POZBHTOK METO/M ONTHMAILHOIO OLIHIOBAHHSI
BCKTOPY CTaHy HaBirawlfiHUX mapaMerpiB  IHTCIPOBAHOIO  HaBiralifHoOro
Komriekey bAC, 1o Ha BIAMIHY ICHYIOUHX IPYHTYIOTHCS HA PO3JAIJEHHI Ha
pejainiitny  dactuny  (KEHC) i3 Bukopuctaiiisim QITOPUTMIB  TOUYKOBOT
(GinbTpanit Ta nineapusosany uactuuy (BIHC) i3 poswmpenum  ¢iaprpom
Kaimana.

[TpakTHYHA 3HAYUMICTD AUCEPTALIHHUX JLOCTLIZKEH .

[Mpakrtuune 3HaveHHS OJeP/KAHMX  PE3YILTATIB NOJSIraE B po3poOdLi
CYHACHOrO HAyKOBO-MCTOJIMUHOTO anapary podOTH KOMIIEKCHOT Kopesisiiiitio-
CKCTPEMa/IbLHOT HABIraLil OC31OTHUX aBlalliiiinX cucTem Ul ehekTHBHOrO iX
(Gyuiuionysanns B ymosax  pusuky. Kpist toro, 3j100ysaucm  ysaranbHena
crpykrypa  KEHC 3 joaatkoBuM  QyHKIIOHANLHUMH  MOKIMBOCTSAMH  Ta
PO3pOOIICHT  METOAMKM, 1O HoB'si3ani  KapTorpad)iuHuM  eTajoHOM  Ta
0coOAMBOCTEH  reo(i3snuHOro  nosust A hopmyBaHHS HUpoBOT  Mozeni
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[IpencTaBieHuit 10 po3risay aBTopedepar AucepTallii 3aranoM BiJIOBia€
3MicTy poOOTH i JOCTATHHO MOBHO BifOOpa)kae OCHOBHI HayKOBI pe3yJbTaTH
JTOCJT1I)KEeHb.

Jluceprauiiina po6ora Myxinoi Mapunu IleTpiBHU BianoBiiae macrnopTy
crieiagbHocTi 05.22.13 — HaBirailist Ta yIpaBiliHHSA PyXOM.

Henonikn po6oru. Ilopsa 3 MO3UTHBHUMU CTOPOHAMHM IMCEPTAL[IHHOTO
JIOCIII KEHHS. BApTO 3pO0UTH HACTYIIHI 3ayBaKEHHSI:

1. B BcTymHOI yacTWHI poGOTH AMCEPTAHT B XOi aHalli3y IpeaMeTHOL
rany3i He JOCTaTHBO IMiJKPECIUB Pi3Hi BITYM3HSHI HAYKOBI MIKOIK Ta (axiBLiB,
110 3aliManych KopessliiiHo-eKcTpeManbHIME MeToaMu Hasirauii. Kpim toro,
HeoOXigqHO Oyno MiAKpEeCIMTH B MPAKTHYHIM 3HAYMMOCTi AMCEepTalidHMX
JOCITIDKEHb YMCeNbHI 3HAueHHs OTpUMaHMX pe3yibrariB. Lle gamo Oinblu
KpalMil BUIJIsL Ta “Bary” OTpUMaHUX Pe3ysbTaTiB.

2. YV nepwomy posmini mpu  aHanmizi reoisuuHMX OB, IO
BUKOPUCTOBYIOTECS B KOpEJALIAHO-eKCTpeManbHUX —CHCTeMax — Hasiraiil,
PO3TIISAAIOTECA OCOONMBOCTI iX MOOYHOBHM, a HeoOXiaHo Oyso 3poOMTH iX
MOPIiBHSUIBHUM aHaji3 Ta BUCBITINTH MO3UTHBHI Ta geratusHi pucu. Lle namo 6
MOJIMBICTh MMIIKPECTUTA HENONIKM, BHU3HAYMTH LUIAXM JUIsI TIOJaJIbLIOro
JOCTiKeHHs Ta YCYHEeHHs 1X 3a JaHuM HarnpsMKoM. Kpim Toro, Hem1ocTaTHbO
BU3HAYEHO, SK BIMBAIOTh XapaKTEPUCTUKH ONTHYHUX CHUCTeM Ha (pOpMyBaHHS
QG poBoi Moeni perabedy.

3. B xoxi po3pobok MareMaTHYHUX MOJeell HaBiraliiHOro KOMILIEKCY
(apyriit posnin) HeoOXimHO Gyn0 KOHKpPeTH3yBaTH OifbLI A€TalbHille yMOBH
GyHKIiOHyBaHHS Oe3MIOTHUX JiTalbHUX anapariB abo PU3MKH, IO BILTUBAIOTH
Ha JITadbHUP amapaT y IIOJbOTI. TakoX He TIOKa3aHO, Ui SIKMX THIIB
Ge3MJIOTHUX JITANbHUX anapariB MOXJ/IKMBO BMKOPHCTOBYBATH 3alpONOHOBAaHI
HAayKOBO-ITPaKTUYHI PeKOMEHAAL1.

4. B TperboMy po3mini mucepTaliiiHoi poboth 3100yBau 100pe
PO3INIAHYB MPUHLMIK CyMmicHOI 00poOku iHdopmauii B IHTErpPOBAHOMY
HaBiraliiHOMy KOMIUIEKCI Juist Ge3MiIOTHUX JIiTaJbHUX amnapaTiB Ta OTPHMaB
pesynbratu MojentoBanus (puc. 3.4.+3.7.). OgHak B poOOTI He BKa3aHO, SIK
IPOBOAMIIOCH MOJIEIOBAHHS Ta He HaBeJIeHO, sKi JaHi IOPIBHIOBAIIKCH.

5. Crucnuit obcsr 4eTBepTOro PO3Miny He PO3KPUBAE B MOBHIM Mipi
BCbOTO 00CATY MOCHIIDKEHb IMITAIlifHOTO MOJENIOBaHHS Ta pe3yJlbTaTiB IX
BUKOpUcTaHHs. KpiM TOro, HemZOCTaTHBO OINMCAHO OTPUMAHI pe3yNbTaTH
po3miny.

6. B xoxmi eKkcIepUMeHTalIbHUX AOCIiIKeHb (TI'SATUH poO31ia) aBTOP
OinbII yBarv MPUILISE MPUHIMITIATEHOMY TOLIYKY Ta OOIPYHTYBAHHIO LIISAXIB
peanizailii ~ KOMILJIEKCHOI  KOpEJSLiHHO-eKCTpeMalbHOI  CHUCTEMH Ul
Oe3MiJOTHUX JiTadbHUX amnapatiB. [Ipy LbOMYy He 3po0ieHO IepeBipka Ha
aJIeKBaTHICTh OTPUMAHUX pe3yJibTaTiB Ta He TMpoBelIeHa OIiHKa SKOCTI
(GYHKIIOHYBaHHSI CUCTEMHU B LILJIOMY.

7. B poOOTi MpUCYTHI CTHIICTUYHI TTOXUOKH (Hanmpukiaz, «/ls cripoleHHs
aHaJi3y ripo-aKCeepOMETHIHOTO METOLy BUMIPIOBAHHS .....», CTOp. 114).




[image: image6.jpg]8. B aBropedepati mucepraiii MaroTh Miclie He3Ha4yHi rpaMaTHYHi Ta
CTUJIICTMUYHI NTOMUJIKHM, a TaKOX He HaBeJCHO MOSCHEHb 10 MAESKHX 3MIHHUX Y
dbopmymnax.

BkasaHi Henosniku 0e3yMOBHO He 3HWKYIOTh SIKICTh JOCIIKEHHS 1 He
BIUIMBAIOTh Ha 3arajbHy OLIIHKY pOOOTH Ta 3pOOJIEHUX BUCHOBKIB B LIIJIOMY.

3aranbHi  BHCcHOBKHM. [lpesncraBneHa gucepTallis € 3aBEPLIEHOIO
kBanipikallifHOIO HAyKOI TIpaueto, B SIKif OTpMMaHi HOBI HayKOBO-
OOI'PYHTOBaHI pe3yJbTaTH, IO Yy CYKYIHOCTI BUPIIIYIOTh aKTyajlbHy HAyKOBO-
NPUKIaJHy IpodieMy sika MOB’s3aHa 3 MiABUIIEHHSM TOYHOCTI HaBiramiiHOIo
pPO3B’A3Ky OE3MUIOTHUX aBiallifHWX CHCTEM B YMOBax pH3UKY 3a pPaxyHOK
CTBOPEHHS METOJO0JIOri KOMIUIEKCHOI KOpelsiiiHO-eKCTpeManbHOl HaBirauii.
Pesynprat nocnimkeHb Yy JOCTaTHid Mipi omyOiikoBani, ampoOoBaHi Ta
peanizoBaHi. B ninomy aucepraniiina po6ota 3amoBoibHse Bumoram “Tlopsaky
NPHUCY/DKEHHs. HayKOBHMX CTyMeHiB”, a ii aBTop, Myxima Mapuna [letpiBHa,
3aCIyroBy€ IpPUCY/DKEHHS HAyKOBOIO CTYIEHS JOKTOpa TEXHIYHHUX HayK 3a
crnenianbHicTio 05.22.13 — HaBiraiis Ta ynpaBIiHHSI PyXOM.

Odinitnuii onoHeHT
3aBifyBay kadenpu reoiHpopMaLifHuX Ta aepOKOCMIYHUX TEXHOJOTIH
JlepxaBHOI €KOJIOTYHOI akajeMii MicsIIUIIIOMHOT OCBITH Ta yIIpaBIliHHs

JOKTOp TeXHIYHHUX HayK, Iipodecop - /
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JI. T1. TTamkoB

ITinnuc noxTopa TeXHIYHUX Hayk, npodecopa [Mamkosa J[.IT. 3acBiguyio.

Y4eHuit cexperap
KaHIUIaT (i3HKO-MaTeMaTUYHUX HayK, CTapILIHi- CIiBpOOITHUK

K. L. ITatnamenko
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