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OuiHrca rruicrv i sararrHoro pisHq po6or[. ruipu supiueuHs

Hayrona upo6leua, f,Ky uapiruye aBrop .qr4ceprauifinol po6orrE noJrmae
e poapo6qi Hayxono o6rpyHroBaHl4x uoAelefi i uero4in, a raKo)K po:po6nenux
ua ix ocHoei inQopnaaqifinrax rexHoJrorifi n ranysi ynpanninus rexnoreHHr4M
pI{3HKoM Arrfl o6'errin niAellueHoi He6eenexu, tr1o Ao3Bonrrorb nzpiurzru
KoMIIJIeKc 3aAaq ra sAificHl4Tr{ npoqec ni4rpuMKr4 nprrit:asrls piurenr, cyrr
{KrIX ror.firae B Aoc{rHeuHi npufin.srHoro pr43uKy Ha ocHoBi oqinr<u pinur
He6esnexu, aagii,rcrocri ra eSexrunuocri :aco6in ynpaeriHH-s i :axucry o6iexris
ni4alauleuoi He6esnexr'I. V 4zceprarlifiHifi po6ori rpeAcraBJreHo erzpiureHux
qiei npo6JIeMI4 y nurrt.sAi reoperr4r{Ho o6qpyHroBaHux uo4enefi i rr,rero4in
uo6y4onu xonauexcHoi C|IilP 3a pinHeu rexHoreHHoro pu3zrty o6'erris
ui4er'rrqenoi ue6eenexz, cyrHicrr f,Koro rroJrrrrae B norrryKy Hafi6inrur
paqionanbHlIx piurenr ruoAo AoBeAeHH.rr rexHorer-rHoro prr3r4Ky 4o uprafiHrrHoro
pinnr.

Cnia 3a3Hatrrirr,r, uo BprKJraA uarepiany y po6ori no6y4oaanufi 3
ypaxyBaHHtM AorpuMaHHt rori.rHoro B3aeMo3B'r:r<y oKpeMux KoMrroHeHT
AocniAxeHb, rrlo, rro3a cyuHinona, e rro3r,rrr4BHoro sricto 4racepraqii.

3stq:orc 3 HAYKOBIIM MaMUr TIJIaHaMI. TeMaMH
[acepraqifini 4ocni4xeuux npoBoAranucfl. 3 ni4nonigHicto Ao 3aBAaHb

raKl{x uporpaM: "Mero4olorix ra inSopNraqifiHa rexnoloris yupanniHHx
TexHoreHHHM pI43rIKoM o6'exris uiAelaqeHoi se6e3nerz" 3a TeMarr4Koro
HayKoBo AocniAurzx po6ir J\b 0115U004878,2014-2018 pp.; "Anaris po6orra
icnyovoi cI4creMI4 cnocrepexeHHr 3a craHor\r aruoc$epHoro nonirpr ra
AocriANenH.f, Ax{epen BilnrrBy Ha craH aruoc$epHoro nonirpx y M.
Cenepo4oHeqtrry" J\lb 0108u007618, 2008-2010; "po:po6r<a nporpaMHo-
rexHi'rHoro KoMrIrIeKcy xipriqnoro ezpo6Hr4qrBa" J\! 0104U00039 I, 2003-2006
pp.; "Aualig craHy ra po3po6xa iu$opnaaqiftHoi crpyxrypr4 rexHogong" ]\b
0104U000390,2003-2006 pp., rxi BTIKoHyB€uruca rri4Ho 3 rJraHaMr4 HayKoBr.rx
4ocligxeur, 3arBepA)KeHI4x PFIEO YrpaiHtr, HaqionanbHoro rporpaMoro
inQoprraarueaqii sil 4 Jrrororo 1998 p., crpareriero Aeplxannoi eronoriqHoi
norirnrn Yrpainu na uepioA Ao 2020 p. Hayxoni 4ocni4)KeHHr peani:onani
TaKox B uporpalti rraixnapo4nux 4ocri4xeur Ha xourpaxruifi ocnoei 3
ycraHoBaMl4 Hiuevvunu, ra Ha AoroBipuifi ocHosi s FIBO <Iunylrc> (rrl.
Ceaepo4oueqrr).

HoeugHa oAeplraHux pe:vrrraris
Hayxona HoBH3Ha orpHMaHlIX pe3ynbrarin uor.f,rae B ToMy, rqo aBropoM

pospo6neHi ra reoperklqHo o6rpynronani uoAeli i uero4ra no6y4oez
KoMrJIeKcuoi C|IIIP :a pieHeu rexHoreHHoro pr43lrKy o6'errie niAeraqeHoi
He6esnexn, 3oKpeMa:

BrrepIue
cQoplronauo reoperH.rui ni4xo4u Ao Br43Har{eHHr pinn.a 6esnexu

o6'eKrie niAszlqeHoi ue6esneKl4 3a paxyHoK aBroMarr4sarlii:6opy, rpyrryBaHH.rr
Ta ananisy AaHux i npe4craBJleHHr ix B 6a:i 3HaHb 3 BHKopr4craHHrM
reoin$opnaaqifi urax rexnolorifi ;
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3anponoHoBaHo r(oHrlenqiro crBopeHHq i sacrocyBaHH,
in$oplraqifinrax rexHolorifi KoMnJreKcHoro ananisy ra orprzMaHH{ MHoxr4H
piureur nprz oqinroeauHi rexHoreHHoro pkr3uKy 3a paxyHoK MeroAin cr,rureey
ivriraqifiuo-uo4ieeux tuo4erefi upoqecin cxra4noi xiuixo-rexHonoriquoi
cLrcreMr4 o6'exris uiAnzrqenoi 6e:nexra, rqo, Ha ni4naiHy Bia icnyrovux,
3acHoBaHi sa aualisi npuvraHHo-HacJlilronux gn'sgrie finaonipnux no4ifi ra ix
Hacni4xin, rpocropoBo-qacoBl'Ix xapaKTepncrrrKax Herarr,rBHux uacri.urin ra
ouinqi iHrerpanrHrax [oKa3Hnxis prr3r4Ky;

po:po6neno 6araropinuenufi ui4xi4 Ao MoAenroBaHHr ra auanisy
MoxJIlIBI4x anapifinrax nolifi Ta Bu3HaqeHH{ ix HacniAxin, rxufi ni4pi:uae6cx
niA siaoral{x rHM, IrIo Ao3BoJrte Br{Kopr4croByBarra MoAeni sx Qiruvurax .f,Br,rul,
rax i rrao4eni 3HaHb npl4trl4HHo-uacriAxoBux noaifi i uero4u auaniay siANaoe rr.s
rloluyKy MHoxHH uLIIbrepHarrIBHI4x pineHr, onruMisoBaHux s ceHci llapero
piruennr 3a[nfl 6araroxpzrepiamuux qiruoeux SyHrqifi Ha ocHoei
BrrKoplrcraHHfl xoesiqieHrin :uavyqocri i nno406anr. Tarcuft niaxia raeMoxnusicrr aBroMarIl3yBarrr npoqec o6po6xra insopuaqii npLr rorxyKy
piruenHr B crparerii KopI4fyBaHHt rexHoreHr{oro pr43nKy ra ga6esne.rzrpl
4oxa^:onicrr nrzcnonxie;

oAeplr(aJr rr rr oAaJr b muit p <l3 Br{To K :

MoAenb npzfiHxrrr piurenr B yMoBax HeBr43Haqenocri, 3acHoBaHa Ha
aHanisi 6ararrox pisnocnp.xMoBaHr4x rlirefi nprl Ha{BHocri r<ouxypyrcq1ax
piureur 3a paxyHor cnilrHoro BI4KopHcraHHfl rueroAis naeiraqii n npocropi
llapero ra MareMarl4r{Hofo MoAenroB aHHfl npu oqiHqi pinnx 6esnexz
TexHofeHszx o6'exrin, qo HaAae MoxJrr4sicrr Br4Kopr4croByBarr4 iT na ecix
erarrax y3roAx(eHru nporzpiv;

MeroA uIaHyBaHHt 3HHXeuua piaHx rexHofeHnoi 6esneKn Ta pLr3LrKy
3 BIrKopI4craHHtM npHHIIuny ALARP (As low as is reasonably practicable), rqo
Ao3Bonte o6rpynryBarv 3allponoHonaHi rrpoqecn ynpanniHHr rrpoMr4cJroBoro
6e:nexorc;

MeroAHKa Bu3HarreHH.s loxasuuxin [naHyBaHHq peMoHTHo_
ni4uoelroB€ulbHllx po6ir B pe)Kr4Max (peMoHT 3a craHoM)) 3 ypaxyBaHHrM
IroKa3Hr4 Kie pra:rExy;

yAocKoHaleui:
MoAenb orrncy ne6esreqHux npoqecia ra cranie rexHoreHHHX

o6'exrin, B xxiit, Ha ni4naiHy eia icnyrovax, BpaxoByrorbcr 4rzuauixa
He6esue'rHlax npoqecie, craH Ta sracrusocri o6'exrin, u1o 3HaxoA.rrrbc.[ B
ue6eeleqi, croxacrra.IHi eracrHeocri ereliaeHrie cr4creM Ta npoqecin, tri
aHanisyrorbcs) ulo Ao3BoJIte BzrcHavurzr xilrxicni rroKzt3Hr4K 14 pu31rKy Anfl
[orrryKy orrrr4MaJrbnrEx piureHb rrloAo npufinxruoro pinn.a pu3uKy;

MoAenb Knacy cFD (computational fluid dynamics), rrlo, na ni4uiHy
ri4 icnyroql4x, Ao3BoJIffe BI43Har{HTr4 xapaKTepucrr4Kr4 rutgoAr.rHarr,ri.rHoi cr{creMH
3 ypaxyBaHH-rrM Ar(epen $asonax i xiuiqnvx reperBopeHb B
6araroxoMrloHeHTHifi lorrriruui, MoAenroBaru B raxi qeutrlu 

"* poscircnaHru
ne6egneqHl4x AoMiurox B rlpocropi i uaci, uoxexi, nu6yxu, Br4rrapoByBaHHr,
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cKnaAoBHMr4 CTBOpeHOi

inQoprraauifi noi rexuolorii;
MeTOA KOpefyBaHHr TeXHOfeHHOfO pLr3LrKy, B {KOMy BpaXOByeTbCt

ss's3ox naAiftHocri ir eSexrueHocri cr4creM KepyBaHH{ ra 3axucry
TexHoreHHI4x o6'ertie, MoxJrprBrrx HeTaTHBHHX HacniAxie ayapiirt,
nolepeAx{yBaJlbHlzx saxoAis Ao Hr4x, exoHon4i.{Hrax N,roxrraeocrefi cr€Lrroro
po3BI4TKy 3 ypaxyBaHHsM ni4HouroB€LrrbHr4x Mo)KJrr4Bocrefi ra QopvrynanHr
xpzrepiin nprafi Hrrnoro plr3r,rKy ;

MeroAr.r SIL (Safety Integrity Level) aHaniay npr4 po3po6r{i szN{or Ao
eneKTpoHHHX, eJreKTpI4r{HHX Ta nporpaMoBaHux gaco6ie , rqo na eiAN{iHy eia
icuyrouux Ao3BoJltrorb o6'e4Haua pi:nonaaHirHi uoAeli Br43Har{eHHt
fiuoeipHocri siANaoe.

O6rpvnronaHicrn i AocroeipHicrr Hayrcosux pesvrrrarip. nucHosrcis
ra percorreuAarlifi

O6rpynroeaHicu i AocrosipHicrr HayKoBHX pe3ynbrarin, eucuosxin ra
peKoMeHAaryiit, c$oplrynboBaHr4x y Ar4ceprauiit:niir po6ori, ga6egneqyerbct

KopeKTHIlM BLIKopI4craHH-rrM ni4ouux noJroxeHr reopii aAa[TrrBHr4x cucreM,
MareMarI4.IHoi loriru, MHoxHH, niguoureHr, rpaQin, MareMarr,rqsoi
crarl4crl4Ku, KoMTIJIeKcHI4M ypaxyBaHHrM ua6opy Kpurr4rrHr4x Qarropin, sxi
BIIJII{Barorb Ha rIoKa3Hr4Ku ClIfIP, rqo crBoprororbcr, a raKo)K, ny6niraqisrtu
pesynrrarin po6orr.r B Saxoeux BHAaHHrx, trIo perleH3yrorbcf, HayKoBoro
aupo6aqierc pe3ynmarie Arlceprarlifisux AocriAxeHb Ha HayKoBo-rexniquzx i
HayKoBo-[paKTHarHr4x xon@epeHqixx pi:noro pinux, s6iro\a reoperur{Ho
orpI4MaHI4x pe3ynbrarin 3 pe3ynbraraMu eKcrrepr4MeHraJrbHoi anpo6aqii npu
eKcnnyaraqii cucreM o3HaqeHoro Knacy tr1oAo 3Hr4)KeHHx pinnx rexHoreHHoro
pI{3HKy, BHKopHcraHH{M Ae{Krzx 3 orpHMaHHX piurenr Ha ni4npuelrcrBax
rrpoMr{cnonocri i e uae.ranbHoMy npoqeci, npo uo cei4varr niAnoniruri axru
BnpoBaA)KeHHf,, npeAcTaBJreHl B poooTl.

flpaKrrqui pesyrsrarH po6orn. ix piseHr i crvniHs snposaAxeHHs
Pe:ymaru Al4cepralliirlewx AocriAxenr BnpoBaA)r(eHo rrpu po:po6ui

npofpaMHrzx saco6ie czcrelaH ni4rpanaxu piureub rrroro rexHoreHHoro ppr3krKy

e HiMe.r.rzHi Wiwasoft GmbH; npr4 Br4KosaHHi rpoeKry pospo6r<rz saco6in
ACyTII na pieni SIL-3 IIpAT (CI{BO <Iunylrc); npa poapo6qi cneqialrszx
rIacrI,IH upoerrin naSronepepo6HHx nupo6Hraqrn IIpAT <Cenepo4oueqrrufi
OP|XIM) ra TOB <<Xilrrexsororia>; po:po6qi rrJraHrB nr<sr.{aqii anapifi n
JlyraHcrxifi o6racri fy ACHC Vrpainv,ra iHruux npoeKrax.

Pospo6neui ruoAeni, uero4z ra iH$opuaqifiHi rexHoJrorii enponaAxeui n

nasqanrHrafi npoqec Texnorori.rHoro incrvryry Cxi4noyr<paincrroro
HaqioHa-nbHoro yHinepczrery iu. B. Aats Ha raQeapi xoun'rorepHoi
iHxeuepii.

flosnora n[rcraAy ocuoeHux uayrcoenx pegymrarie e
ouy6JiKosaHnx po6orax

Ananis npercraBJreHoro nepenixy ony6nixoBaHr4x aBropoM Axepen, a

TaKox HaqeHi rrocr4JraHHfl Ha qi 4Nepena [pr4 nIar<ra4i ycix :a4eKnapoBaHHX
pe:ymrarin € ocHoBoro Anfl Br.rcHoBKy ilpo Aocr4Tb rroBHy ny6nixaqiro i
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anpo6aqiro noJloxteHb Al{cepraqii, ulo 3axl4lrlarorbct.
3a reuoro Alrceprarlifinoi po6oru ouy6nixoBaHo 35 nayxoBl4x rIpaIIb B

vrixHapo4nux i eir.IusHqHl4x BI4AaHHxx (: uux 9 oAHooci6Ho), y roMy 'rucr-Jr 23

Saxonux ny6nixaqifi, 3 sKI4x 18 rpallb y HayKoBlIX $axonzx BI{AaHH-f,x

Yrcpaiuu, 5 npaqr B HayKoBI4X BI4AaHHxX inrunx AepXaB Ta y Saxonnx
Br4AaHHrx YrpaiHIa, ulo BKJIIoTIeHi Ao HayKoMeTpzr{HI4x 6az; I naresr Ha

KopHcHy MoAeJIb, l1 re3 AononiAefi y :6ipHLmax rraarepialin i upaqr
rcon$epenqifi.

3uicr anropeSepary AocrarHboro rvriporo ni4o6paxae ocHoeHi

pe3ynbraru Al4cepraqii.
HeAo.rircH. savea?KeHHs ra percopleHAauii Ao po6oru
1. V nepruolay po:4ini seAocrarHbo rroBHo HaBe.{eHrrit auatiz C[nP

s o6racri oqinr<u rexHoreHHofo pr43r4Ky o6'errie niAslauleHoi ne6esneKrl B

noeAHaHHi : cyuacuolo rexHoloriero reoiH$opvraqifi nr,rx cncreM.
2. Y po:4ini 1.2 "InQopuaqifini rexHororii oqinrH pinHr He6esnexu i

TexHoreHHoro pr43r{Ky o6'exrin niAnnruenoi He6egnern" upu4ileno 6araro
yBarrr opranisaqifinrarra ra exouolriqsuu MeroAaM perynroBaHHt pinnr
rexuoreunoi 6esnexu ra orucy Aepx{aBHoi cucreuu orriHxu i aHanisy

rexHoreHHoro pH3LIKy (crop.53).
3. V po:4ini 2 "MeroAra i rnloAeni orliHru inrerpanrHoro pusury" ue

HaseAeHi xpurepii rleroAonorii crrHre3y rereporeHHl4x uoAelefi orliHxz
TexHofeHHofo pI,I3I4Ky.

4. gereeprnfi po:4in Ar,rceprarlifiHoi po6orra e AeIIIo nepeBaHraxeHl,IM

(62 cropirrxu) n uopinnsusi g 3 pos4inortr (23 cropiurn) ra 5 po:ainorur (18

cropinox).
5. V posairi 4 orliHo.rHi aHaniruqHi uoAeri uane4eui y 3aranbHoMy

nzua4i, a caMe ni4cyrnr iHsopuaqifina rexnoloris ik nigrpllrrarra

nporpaMHrlMll saco6aNru, HarlpuKnaA: MoAenb poeno4iny xoHqeHrpaqii

Aoniruxu B rlpocropi-vaci, $opuyna (4.1), (4.2).

6. y posairi 5 npra o6rpynrysanHi iu$opvauiftnoi rexsonorii
crrcreMn "llpar<ruvua pea-rrisaqir iHSoprtraqifiHoi rexsoloril cHcreMI4

ni4rpurrarn upuhuxrrl_ piurenr B rany:i npotruclonoi 6egnertl" B rany:i
rrpoMprcnosoi 6esneKn aBrop He Haeie crpyKrypy 6azu 3HaHb ra iu$opuaqifiuy
rexHoloriro iHrerpaqii a reoiu$opvraqifiHufi npocrip, a HaseAeHi rilrrn
expanni Sopvrrz iHrep$efi cy Kopl4cryBarla.

7. Poslir 5.3 "Mero4u BrrKopr4craHH{ inSopMallifinoi rexuolorii
oqiuxra rexHoreHHoro pI,I3IaKy Ha o6'exroBoMy i 4epxanHoMy pinnxx" no cyri
uicruru onuc ra crpyKrypy Aep)KaBHoro perynroBaHHfl pienx rexHoreHHoro

pH3r4Ky.

8. V 4zcepraqifinifi po6ori aBropoM He Bl{3Haqesi rlacu o6'exris
uiAer,rqeHoi He6esnerr4 rnfl rKrrx 3anponoHonauufi uigxia e safi6inlur
e$errunnuu.

9. Haxall, B rexcri 4Hcepraqii e Hexopexrui BI4cJIoBTI Ta

cJIOBOCITOJIyT{eHH.f, , HanprlKnaA :

"Poapo6leHo MeroAr{ po3po6xu rexuiqHux i rexuolori'{uux piureHr :




