
BrAryK oorqllzHoro OTIOHEHTA

AOKrOpa rexHir{HZX HayK, npooecopa, 3aBiAyBaqa Kaoellpn rporpaMHLlx

saco6in HarlioHanbHoro yHinepcurery <<3anopisma rrolirexHixu Cy66orina

Ceprir OnercaHApoBntla Ha ALIceptaqifiny po6ory @arrxesu'ra Birani.s

feuna,qifioBlrqa <<MeroAororiq [poeKTyBanufl, BHcoKoHaBaHTDI(eHI{x

se6cucrevr: apxireKTypa, KeuryBaHHfl Ta orrrknuisaqix>>, [oAarry Ao 3axl4cry

Ha :4o6yrrr HayKoBoIo cryneHt AoKropa QilocoQii r ralyai 3HaHb

12 - InQoprraaqifini rexHoJrorii cueqiamnocri 122 <<Kourn'rorepni HayKI{)

CryniHr arcryalsuocri o6panoi TeMH. .{ucepraqifiny po6ory

@alrrcenraqa B. I [plrcBf,qeHo nzpiurennro arryaluroi HayKoBo-nparruvuot

upo6nervrz pospo6ru MeroAonoriqnrax ra apxireKTypHllx nilxoAis Ao rpoeKTyBaHHf,

Br4coKoHaBaHTax{eHLrx ne6crEcreu, qo Qyrr<qiouylorb y l,rirpocepsicHzx i

vrynrruQpoHTeHAHI,Ix c epeAoBHIrIax.

Y cyracnux yMoBax crpinrKoro po3rroBcroAx(eHHrl ne6cucreM npnKnaAHoro

nplr3HaqeHHfl rrepeA pospo6nzKaMu nocrarorb rrnraHHs. uacurra6onauocri,

rrpoAyKrlrnuocri, naAifiHocri nporpaMHoro 3a6e3ne.reHHt ra e$exrunnocri

BrrKoplrcralls. pecypcin. [Srt pealisarlii 4aHr4x sanmis neo6xi4HI,IM e 3a[]+IeHH-f,

KoMnJreKcnzx uigxouie lo [poeKTyBaHHfl, ra poapo6Ku npolpaMHoro sa6egne'{eHHt 3

3uurf{eHHxrvr ni4noni4Hzx apxirerrypHl4x pirueur, KeIrr\yBaHHflM Aanvrx Ha pisnnx
\

p irHrx, e Q errunHe KepyBaHHt npoqe calllpr no cTarIaH Hfl. T a po3ropTaHHrl.

MixpocepsicHa apxirercrypa e a €urbHr{M ra cf{acHl'tM pirueHnxu AnA

opranisaqii po6orz cepBepHoi .racruuv cryacHux se6cucreM. MirpoQpoHreHAHa

apxirercrypa e oAniero 3 rrporpecvBHux Ans opraHisauii 6pen4oranux xnieHTcbKlrx

AOAaTKIB.

y st'tsry 3 rILrM uoAalrurufi po3BLrroK apxirerrypHux pirueHr, NaeroAie

KepyBaHHr KerrreM, niAxoAiB Ao ouruN{isaqii upoqecin posropraHH.s ra rlocraqauus'

rrporpaMHoro ga6esleqeHH.s e BaxJrLrBoIo HayKoBo-npaKTzqHoro npo6neuoro a reMa



Auceprarlifinoi po6orz e aKTy€rrrbHoro, Mae BaroMe reoperuqHe ra [paKTLrrIHe

3Har{eHH.rr i nosHicr siAnosiAae cleqi€rnrHocri I22 <<Kowu'rcrepui HayKrr)).

Crpyrcrypa po6oru. [uceprarlifiHa po6ora cKrlaAaerrcs si Bcryrly, qorupbox

pos4irin, eucHoeriB, crII4cI(y BllKopLtcraHvrx Alrepen ra AoAamis.

^ y ncryni o6rpynroBaHo aKTy€r[ nicu reMlr AocniAxenna, cSopMynboBaHo

Mery ra 3aBAaHn-a po6or?r, Blr3Harreno o6'err i upe4Mer AocniAxenH.a, po3KpLITo

HayKoBy HoBr{3Hy Ta npaKrrftrlHy suauyuticrr oTpI4MaHLIX pe3ynbTatin, HaBeAeHo

niAoruocri rqolo oco6ncroro BHecKy s.qo6yaa.ra, anpo6auii pe:ynrrarie i ix

euceirne1rHr y HayKonux ny6niraqixx, a raKoxc noAaHo inSopr'raqiro npo crpyKTypy

ra o6csr 4ncepraqii.

y reprroMy por4i.ni <<Anaris cfracHux niAxoAin Ao npoeKryBaHHA

BucoKoHaBaHTaxeHHx ee6czcreM) BkrKoHaHo oTJUIA ra aHaris aKTy€ulbHux nanpruir

po3Br4rKy apxirerryprE se6AoAamis. Po:ruunyro eBoJlloqiro apxireKTypHt4x niAxoAis

niA uonolirHnx piruenr 4o vrixpoQponreu4in is QorycoM Ha n€IrepH BFF. Or<pevry

yBary upn.4ineHo upo6neuarzrli KeuryBaHHfl AaHLIX B cacreMax 3 MlKpocepBlcHoK)

apxirerryporo ra in$pacrpyKTypHr,rM aclreKraM nocraqaHH-fl Ta po3ropraHHt

lporpaMHoro 3aoe3[eqeHHt.

V apyroMy po3Ai.ni <MoaeJrK)BaHH.n apxirer<rypl{ n:a€Molii rnienrcxHx i

cepBepHux Korvruon nris Ha ocnosi rarepHy BFF) upoaHani3oBaHo npo6neuz

afperyBaHHr AaHLrx s rcimrox APl-nponafi4epin ra o6N4exeHns icuytouzx

inrerpaqifi:nvrx piruenr. BuroHano nopi ttslisttuir anari.s nolxl4peHIax lnarQopvt,\ \
3oKpeMa WunderGraph, Apollo Federation i GraphQL Mesh. 3anpouonoBaHo

rrrac:nufr, iuueuenraqiro BFF Ha ocuoni Sa6prarz APl-upoeafi4epin I

qenrpani3oBaHoro APl-urnro3y 3 po3Airenn.sNd rry6ni.rHux i npznaurux inrepSeficin.

V rperronry porai.ni <@opuanisarlis AeKrraparlIBHoro ui4xo4y Ao ineaniaallii

Kerrry y uirpocepsicHzx czcreMan) )o3rJlsHyro upo6neuarury sa6esue'reHHt

KoHcr{crenrHocri KerrroBaHr.rx AaHI{x y BI,IcoKoHaBaHTaxeHnx rvrir<pocepsicHux

apxirercrypax. flpoanaligoeaHo oco6rzsocri cfracHl{x Kerlr-cl{creM Ta

o6qpynroBaHo Aoqinruict pospo6Kr4 AeKJIaparLIBHoro ni4xo4y Ao insaniaallii KeIIry.



3anpouoHoBaHo apxirerrypuy MoAeJrb, flKa Ao3Bonte oruIcyBarrr [paBl4na

innariAaqii remy na pinni ronSirypallift.

9erneprufi por4i;r

BnpoBaA)KeHHt onrzNaisaIIifi

rIpLIcB{qeHo [paKTI4qHuM

dlo6y4ona uacrura6osaHoi iH$pacrpyKTypu ra

inspacrpyKrypv ra ourprN,risaqii CllCD-npoqecie. PosrnxHyro apxirerrypy

v ne6cucreruax 3 BlrcoKtIM HaBaHTalKeHHtM)

ACTIEKTAM opranisaqii vrynrrnQpoHrenAnoi

MoHopero:uropiin, Mero.qr4 KerrryBaHHt apreQarrin i Docker-o6pa:ir, a raKox

pe3yJrbrarrr nopianrlbHoro ana;risy npoAyKTllsHocri nafiunafinie 3a pisuux

crp arerifi BI4KoHaHrrt.

CryniHr odrpyHronanocri HayKoBrrx rloJro?I(eHb, sr.rcHonlcis i

peKoMeH4arlifi Ta ii 4ocronipnicru. O6lpynroeaHicru HayKoBI{x rlorroxeHb,

sHcHoeris i percovrenAarlifi, csoprvrynroBaHltx y Al,Icepralliirrifi po6ori,

ra6esne.ryerbc{ KopeKTHr,rM ru6opou ueroAolorii 4ocliAxenn-g, clIcreMHLIM

aHa-[isoNa cyqacHlrx HayKoBLrx uparlb y ei.{noeiffIifi upe4vretrift o6nacti,

BrrKopLrcraHHf,M TeoperrlrrHlrx i uparrurlHltx rr,reroAis AocliAxeHng, a raKo)K

anpo6aqiero orpr4MaHrx pe3ynbrarie y pearbHl4x npoeKrax BLIcoKoHaBaHTalKeHI/x

Beocl4creM.

Haynona HoBrI3Ha TpItMaHrIx pery.nrrarin. Hayrona HoBLBHa

Araceprallifinoi po6oru rorqrae y roMy, Iqo:

ompuMctr rroA€urbrurafi posruror apxireKrypHllfi uarepn BFF, ulo Ha

ni4rvriny eil iuryrouzx apxirerryp noeAHye tpappuru APl-uponafi.4epin,
\

qeurpanisosaHufi APl-runroa, ni4rpuMye oAHoqacHy nsaerrao4ii s REST ta GraphQL,

aa6esne.rye arperarliro Aanux, Macrrrra6osaHicrr ra KepyBaHHt AocryrloM;

1nepue pospo6leHo Ko rlenqiro AeKJIapaTI4sHoi iHsaJi4aqii Keluy, qo y

nopinnxnni s icnyrounvrra piureHHrMl4 nepe46auae aBroHoMHe KepyBaHHt KeIrIeM,

3MeHrrre HHr 3zur exno crefi nr ix orp e M:avtvr c epni c anr u r a sa6e3[eqye KoHcllcreHTHlcrb

AaHr{x y ne6cucreMax s uit<pocepriuroro apirerryporo;

ompuMcrnu no1anblroro po3BlrrKy apxirerrypni uiAxoAr4 Anfl uo6yAonz

uynrruspoHreHAHoro cepeAoBr4nla B Me)Kax MoHoperosraropiie 3a paxyHoK



crpyKTypr43arlii clinbHr.rx i 6pen4oBax KoMrlonentin, KoHTponrc 3zlJle)KHocrefi ra

isorsqii cepeAoBr4rrl, Iqo ni4nzqye cra6inruicrb ra xeponauicrb rlpoqecy z6upanut'

Ta p o3ropr a:rtHr cplcreM s rr,rirpo c epni cnoro apxirerryp oro ;

ompurvtclilu rroA€rJrbrrroro po3Br4rr(y MeToAI4KuI OurUvrigaqii cllcD-

upoqecin Ats,lararoKoMrroHeHTHr4x se6c creM Ha ocHoBi xeruynaHHt apreQarcrin,

nap€urenbHoro BLrKoHaHrrf,, yMoBHoro 3arrycKy 3aBAaHb i nuropracraHH-f, JIerKoBarLIX

roHrefiHepnzx o6pasir, uqo Ao3BoJrf,e c poTLITLI qac po3ropraHHs ra 3MeHIuLITLI

HaBaHra)KeHH.f, Ha iH$pacrpyKTypy.

3nauyrUicrb pe3yJrrrarie Aoc.rriAxenHfl Arq HayKrr i nparrnKr ra ilrorcrrei

uurqxr ix BnKop[craHHfl. Orpuvani pesynrrarn Malorb cyrreBy npaKrrllry

snauyrqicrr i vroxyrr 6yru Br4KopLrcr i uia qac rpoeKryBaHHfl. Ta pospo6rz

BLrcoKoHaBaHrDKeHux se6cucreM, opraniaaqii reurynannfl, ra oIrrLIMisaIIii CIICD-

npoqecin, B roMy uucli, i y laynrruQpoHrenAHoMy cepe4ouarqi.

llonHora BHKJTaAy pe rrarin Aoc.niAxeHHq y HayKoBI{x ny6"uircaqisx. 3a

reMoro Ar{ceprarlii orry6niroBaHo 6 Hayronzx npallb, 3 tKtlx 3 crarri oly6niroBaHo y

HayKoBLrx Qaxorzx BHAaHH.f,x Yrpainz, .sKi BKJIIoqeHi lo nepeliry HayKoBax

$axonrx BuAaHb Yrcpainra, 1 craruo - y Bvrqantri, nxlroueHoMy 4o uixHapoAuoi

HayKoMerpnvnoi 6azu Scopus, ra 2 ny6nixaqii - y uarepialax uixHapo4uux

HayKoBo-Texgi.rHrax ronsepenqifi, qo sacni,q.rytotr anpo6aqiro pesynrrarin

Ar4ceprallu4Hofo Ao cnlAlKeHHrI.

ArcaAeruiqHa 4o6povecnicrr. llopyrueunx aBropoM HopM aKaAeMltIHol

4o6povecnocri He BI4tBJIeHo.

Bilnonilnicrr po6orn BrrMoraM, nrci craBJrflTbcfl Ao Ancepraqii. 3a

aICTyEuIbHicuo ra BaxJrLlsicrrc posn'.asaruix HayKoBo-rlpaKTvrrrHLrx 3a4aq, noBHoroK)

TeopernqHoro o6lpynryBaHHr, orpprMaHlrMr-I npaKTuqHnMLI pe3yJrbraraMll

AlrceprarlifiHa po6ora @anxeeu.ra Biranis fennaAiirosvsa siAnosiAae BuMoraM

<<flop.agrcy rpr4cyAxeHHr cryneH;r AoKropa QilocoQii ra cKacyBaHH.a plureHHt

pasonoi cneqialigoeaHoi sqeHoi pa4u 3aKnaAy szqol ocBlTI4, HayKoBol ycraHoBz IIpo

rplrcy4lKeHHr cryneHs AoKropa QinocoSii>>, 3arBepAx(eHoMy rlocraHoBolo J\b 44



Ka6iHery Minicrpin YrpaiHu siA 12 ci'rnfl, 2022 p. ra BuMoraM 4o oQoprvrJleHHt

Auceprarlii, sarnepAx(eHrlMl{ HaKa3oM MOH Yxpaitru.

,{ncrcycifiHi noloxeHHfl Ta 3ayBaxeHHfl 4o ruicry ArrcepTallii. 3aranou,

rro3r4Tr{BHo orJiurorcqrE HayKoBe i nparcruuHe 3HarIeHHt orpl{MaHl4x :4o6ynauev

pe3yJrbrarin, napro siAsHaqzrlr Hacrynni 4zcrycifini noJlolKeHnr i sayna)KeHHrl Ao

snricry AI,IcepraIIiftHoT po6oru.

1. Y nepruorvry po:4ini slificHeHo onrrA cfracHl,Ix apxirerrypHux niAxoAis

Ao rlpo€KTyBaHHr Br4coKoHaBaHTaxeHux ue6czcreM, oAHaK ik nopinnaHHrl BLIKoHaHo

rrepeBpKHo Ha micnovry piuri. @oprvra-irisaqix KrroqoBlrx rpnrepiin ananisy

(rvracrura6onaHicrr, cruaAHicrb cynpoBo y3roA)KeHict Aanrax, in$pacrpyrrypni

Burparkr rorqo) Aarra 6 3Mory spo6zrz nopinnxnx 6inrru crpyKTypoBaHnM ra

iuSoprr,rauBHl{M.

2. y nilposlini 2.3 po3rntHyro po3BI{roK apxirerrypHolo uareplry

Backend for ,Frontend (BFF), oAHaK y po6ori He HaBeAeHo reoperuunor ra

eruuipnryroi oqinxn BnnrrBy 3arrporoHoBaHl4x ui4xo4is Ha rpoAyrrneHicrr cLrcreMLI,

a raKox AoAarKoBrlx HaKJraAHr4x BI4Tpar (overhead), uos'sgasnx g ix

BLTKOpLICTaHTUIM.

3. 3arpouoHonanufi y r erboMy pos4ini AeKJlaparup,:gIuir ni[xiA Ao

insariAaUii rceury He Mae QopualisoBaHoro o6rpyHryBaHH{ pinux KoHcl,IcrenrHocri

4a5rvtx, gxuit rapaHry€Tbcr cucreMoro, a raKo)I( He BI,I3Haqae yMoB, sa -flrux qi

rapaHrii :6epirarorrc.f, a6o Mo)Kyrb rlopyuryB arvrcs' -

4. V 4ucepraqifinifi po6ori HeAocrarHbo Bl4cBiueso ilvrrannfl. HaKJIaAHITX

Blrrpar pecypcin, qo Br{Hr4Karorb ni4 uac BuKoptlcra:a:as. AeKnaparkIBHoro ruexaniavry

KerrryBaHHr, 3oKpeMaB:aTpar, uoB'q3aHux s o6NaiHoM Ta o6po6roro nosiAol\'IneHb rlpo

3M1HI4 y rIOB't3aHVrX AAH.VT){.

5. y rercri lrrceprarlifinoi po6oru HassHi orcpevri cuutarcuutti,

crzricru.rHi ra op0orpa0iqni Herouuocri, mi, o.qnaK, He BnJII{BaIorb Ha sNaicr i

3aruLJrbHLIfi uayroeufi pinenr Ao cniAxenH-f, .



3asHa.reHi saynaxeHHr ra 4ucxyciftni uoroxeHH-g He B JII4B€trorb Ha 3ar€ulbrry

ro3r4rr{Brry oqinry Azceprarlifinoi po6oru ra He 3HLIXyrcrb Hayrconoi qinnocri

OTpI,IMaHI/IX p e3ynbTaTlB.

3ara.nrnHfi BrrcHoBoK. [ucepmrlifina po6ora @anrlcesu.Ia Birani-s

feuna4ifioBalra Ha reMy <<Mero4onoris trpoeKTyBalalafl BLIcoKoHaBaHTax(eHIlx

se6cucreM: apxirerrypa, KerrryBaHrur ra ouruuigaqis>, rIoAaHa Ha s4o6yrrr

HayKoBoro cryrleHl AoKropa SinocoQii sa cueqialrHicrro 122 <<Koun'rorepni

nupineno aKTyanbHy

po3BLITKy CyqaCHLlX

HayKu>, e 3aBepneHLIM HayKoBIrM AOCnlAlKeHH.f,M, y tKOMy

HayKoBo-npaKTr{qHy 3a4al{y, ulo Mae BaxJIUBe 3HarIeHHf, AJIq

se6cucreM nppIKJIaAHoro [pI'I3Har{eHH.f, .

3a aKryurnbHicuo reMpr, pinHev Hayrconoi HoBI43HIa, o6lpyurosaHicfio
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orpr4MaHr[x pesynrrarin, ix reoperlrqHoro ra npaICTI4qHorc snauylqicrro

4ucepraqifina po6ora niAnosiAae BLrMoraM dlopr4Icy rpI4cyAXeHHrI cryneHt

AoKropa QinocoQii ra cracyBaHH.rr piruennr pa:onoi cneqialigosaHoi sqeHoi PaAu

3aKJraAy szqoi ocniru, nayrconoi ycraHoBr4 rrpo npzcyAxeHHt cryneH{ AoKTopa

finoco$ii>, sarnepAxeHoro rocraHoBoro Ka6isery Minicrpin YrcpaiHu Ns 44 sia 12

ci.rHs 2022 poV, a raKo)r( rrr4HHr4M Br4MoraM 4o oQoprr,rJIeHHrI4ucepraqifi.

Anrop 4ucepraqii, @alrresu.r Bira-nifi fenHa4ifioBzq, 3acJlyroBye

rrpr4cyA)KeHHr HayKoBoro cryrerur AoKropa $inocoQii s ranysi 3HaHb

<<InSoprvrarlifiHi rexHoJrorii>> sa cneqiamuicrro 122 <<Kourn'rorepui HayKLD>.

o(DurftHr4fr otroHEHT:

AoKTop rexHiqnnx HayK, npoQecop,

sani4yrau raQe4pz rporpaMHux saco6is

HaqionanbHoro yHinepcurery

<3auopisma uonitexniro>
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