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oQiqifiuoro oroHeHTa Ha Ar.rceprarlifiuy po6ory {y6onrrna Biraniq
BaleurnHoBrrqa Ha reMy <Po:po6.neHHfl rrporpaMHoro KoMrureKcy

HaBqaH Ha po6orexuiq HIrx clrcreM .nircniAaqii Hac.nialcin rexuoreH Horo
rr oxoAlr(eHHf >>, II peAcra BJreHy Ha :4o6yrrs cryrreHfl AoKTo pa Qi.uocoQii :

ra.nysi 3HaHb 12 Iu{oprvrauifiui TexHoJrorii sa cueqialrnicrrc l2l
IHxeuepia nporpaMHoro ga6e:neqeHHs

Anrya.rrrHicrt, reMH 4nceprarlii

3pocraHn-s KirtKocri rexsoreHHrrx aeapiir pyfi nyeaur inspacrpyKrypn,
Iioxex, era6yxie i noaifr BoeHHofo xapaKrepy 3yMoBnroe uorpe6y B

iu$opuaqifiHlax rexHoJlorixx, :4arHzx ui4rpvMyBarr4 po6ory po6o:rexui.{Hrax
cl{creM y ue6esnerrnux ra cla6ro crpyKTypoBaHux cepeAoBurrlax. OcoSnueo
BaxJIHBoIo e MolI(JII4eicrr noilepelHboro MoAeJrroBaHHr aeapiituux cqeuapiin,
HaBrIaHH.fl axropllTMin xepyeanHs 5es pr43zKy In.rr nroAeft ra o6ria4HauH4 a
TaKo)K noBTopHoi nepenipxra noee4iHxrz cncreMrr nicn.s s\aiuu vMoB
excnnyaraqii.

Po6ora {ySoeizxa B. B. rpucBflrreHa rporpaMHoMy cepeAoBrrr{y
HaBr{aHH-f, po6orexHi'IHax cl4creM Ha ocuoni ri6pnluoi apxirexrypa ra
qu$ponoro neifrHzKa. llosurl4BHoro pucorc e nparHeHH-s aBTopa o6'e4uar6 B

eAI{HoMy rirar<ni MoAeJIb cepeAoBrlula, ceHcopHi 4aui, KJracurrHe KepyBaHHr,
HaBr{arbHi alropiaruz, oqiuroBaHHr pe3ynbrarie i oneparopcsxufi KoHTponb.
Taxufi uiaxia ei4noei4ae cyqacHr4M ren4euqixu po3BnrKy ri6ep$i:rarrHr{x
cl4creM i po6urr reMy Al4ceprallii axryalbHoro Ar.s iHNeuepii rrpofpaMrioro
sa6esueqeHu.s.

Oqinrca :uicry ra 3aBepruenocri 4r.rcepraqii

{ucepraqis nrae 3afaJlbHafi o6c{r 1 66 cropiuox, 3 IKrzX 148 cropiHox
cralroBr4Tb ocnoeuufi TeKcr. Po6ora uicraru Bcryrr, rrorhpr4 po:4ilra,
BHCHOBKH, nepelix iz l0 BHKOpT{craHVX Axepen i uorupn AoAarKu; HaBeAeHO

29 ptzcyw<ie ra 3 radtwrli. Crpyxrypa 3aranou ei4noni4ae rrocraBJreHifi ueri ra
ai4oSpaNae ocHoeui erarI4 npoeKTyBaHHr- cueqia;ri:oBaHoro rrporpaMHoro
K0MrrneKcy.

y ecryui o6rpyHroBaHo aKTyanbHicrr reuz, Brr3HarreHo Mery, 3aBAaHH.s,

o6'ext i npe4nter 4ocliENeuHx, cQopnynboBaHo lroro]i(eHHr Hayxoeoi
HOBH3Hr.r ra npaKTr4r{He 3HaqeHH.f, pe:ylrrarie, HaBeAeHo eiAor\aocri npo
oco6ucrrafi enecoK, anpo6aqirc ra ny6nir<aqii :4o6yea.ra.
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llepuiufi po:4in uicrzm ananis po6orexHi.ruux cr4creM, rrlo

3acrocoByrorbcf, y HaA3Bur{afiuux cr,rryaqixx, cyqaoHl{x apxirexryp i

[porpaMHux nnarQopM, MeroAin Hasiraqii, ror<anisaqii, lraruznHoro HaBrraHH.s

Ta 6esne.rHoi esael,{oaii s oleparopoM. Ha niAcraei npoBe.qeHofo auarriey

Br{3HarreHo o6uexeHH.fl HaflBurzx ni.{xoaie i cQopMynboBaHo HayKoBy 3aAar{y.

V 4pyroitry pos4ini poerlrHyro BrzMorr{ Ao rrporpaMHoro KoMrIJIeKcy,

xosrlenqiro ri6pra4noi apxireKrypu, lricrle qu$poeoro Anifiur,rKa ra n:aeuoAiro

ocHoBHr,rx nro4ylin. Aerop o6rpyHroBye rToeAHaHHfl KJracur{Hr4x amopnrltin
KepyBaHHr 3 HaBrraJibHr4Mrr MoAen-sMZ, uo uae ga6e3[er{yBaru 6anauc rtai>x

uepe46auynauicrro noeeAiHxr4 crroreM u'ta i sAarHicrro Ao aAanrauii.

Tperifi po:4in npucBrr{eHo Sopnaari:aqii a.qa[r?IBHofo HaBqaHHfl,

uoAeni HaBrraJrbuofo rIHKny Digital Twin, MeroAaM Marxr4HHoro HaBr{aHr{-s,

[pofpaMHr4M sacoSa\a xoun'rorepHofo 3opy ra ui4xo4y Ao

Sararor<pirrepiallHoro oqiuronauux e$exrraeuocri. Cyrreerau e noAaHHfl

flpouecy HaBr{aHHfl .sK uocriAoeHocri sSopy 
^aHr4x, 

oHoBJIeHHt moAeli,

eariaarlii Ta upr.rfiuarrx piureuHx lrloAo rloAaJlbrIroro BI4KopIrcraHHtI

pe:ynrrarie.
Y verneproMy por4ini HaBeAeHo npHKnaAHi nporpaMHo-Marerrdaru.IHi

uo4yri 4nx s6opy cl{ryallifinoi iu$opruaqii, npocropoBoro posno4iny pecypcin

i nporuo3yBaHHfl KpH3oBHX npoqecin. Pe:ymraru pos4irry AeMoHcrpyrorb

vo>xlueicm po3rxrrpeHHr 3alporroHoeaHoi apxirexrypra zaco6atu,t.

uoHiropuHfy, MoAeJtoBaHH.fl ra ni.qrpr{MKa npuituxtr.x piruenr. V eucHonKax

y3afaJrbHeHo ocHoeui pe3ynbrarr.r ra oKpecneHo HanptrMrl noAarblxoro

po3BrrrKy 4ocri4xeHux.

Crynius o6rpyuroeauocri HayKoBlrx rIoJro?KeHb, BrrcHosrcis i
peKoMeHaaIIifi

Hayrconi roroxeHH{ 6a:yrorlcr Ha aHanisi cyqacHI,IX nilxoAin Ao

po6ororexHiru, qzSpoeux AeifiHrarie, viaruuHHoro HaBrraHH.fl, KoMr'rorepHoro

3opy ra nporpauHoi apxirer<rypn. Aerop Br4KopucroBye MeroAH crlcreMHoro

aualisy, Mo.uenloBa:nHs, [poeKTyBaHHfl, it recryBaHHq [porpaMHoro

sa6e:ne.reHH.f,. Bucnoexu Ao po:4inie rori.{Ho yarogx<eui : B14KJIaAeHI4x4

uarepiaroM, a ocHonui pesynbrarl,I onpl4nroAHeHo y HayKoBI{x npau-flx.

OSrpyuroeaHicrr apxirexrypHHX piureHr rocrrJtoerbcf, MolynbHI4M
.1

|IoAlnoM BlAnoBlAanbHocTl, BI{KOpI4CTaHHf,M III4QpOBOfO ABILIHI4Ka Anfl

nepeeipxu crparerifi i eee4euuxr,t ximxicuux lcpurepiin oqiHronasHs.

llpuxna4ui nao4yni ui4rnepA)Kyrorb Moxnveicru nporpauuoi peani:auii
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oKpeMr4x syuxqifi s50py, aHarisy fi MoAenroB arrHfl ilaHr4x. o4epNaHi
pe3ynbrarr{ 3afarroNr siAnoeiAarcrt sasereuift ueri 4oclil>xeuH.s.
ocuoeHi Hayrcoei pe3yJ.rbrar' Ta ix HaynoBa HoBrr3Ha

Hayroea HoBH3Ha rl{ceprallii eusHa.raerbcr KoMrrJreKcnuu ni4xoAoM tro
no6y4onu nporpaMHofo cepeAoBl{qa HaBr{aHH-f, po6orexHi.rHax cr4creM aJrfl
3aAar{ TexHofeHHofo pearyBaHHX. {O OCHOBHT4X pe3ynbrarie HaneNarl:
1. Bnepure poapo6JleHo KoHllelrryanbHy ra rrporpaMHy Morenb c,,creMr{, ruo

inrerpye i\airaqifiHe MoAeJIroBaHH{, onpaqroB aHHfl ceHcopHoi iusopnraqii,
aBTOHOMHy Haeiraqiro, HaevaHH.f, Ta ni4rpHnaxy npufinxrrx pirueHr.

2. Bneprue 3anporoHoBaHo MoAynbHufr apxirexrypuufr ni4xi4, opieuronaHufi
Ha MacIrIT a6ynauun, ui4xlroveHH-q pi:uopi4uax anropr4rNai e i 3acrocyBaHHt
: pi:uuuil ru[aMr4 podorexni.rHax n.rrar$opnr.

3. v4ociroHaJreHo MeroA opranisaqii cqeuapifi-opieuroBaHoro czinyrsuifirioro
HaBrraHH-rr 3 a p axyHoi< n api ari,rnHo cri lapaMerpin cep e4oBzrrra.

4. Vlocr<oHalleHo ui4xi4 Ao noeAHaH.afl KracarrHoro fi aganrr4BHoro KepyBaHHt
: ezAirenH.f,M Mexani:nrie 6esueqHoi nepeeipKr,r HoBr{x crparerifi.

5. Ha6ynu noAaJlbllrofo po3BrlrKy MeroAH nporpanuoi ui4roroaxu
po6orexui'IHux crlcreM 3aBA-{Kr{ Br{Kopr{craHHro evcreMtr xilrxicurzx
noxasul4xie pe3ynbratzeuocti, 6e:nexu, aAalrr,rBHocri, crifircocri Ta
pecypcHoi e$er<rrzeHocri HaBrraHH_s.

6. Ha6yna noAaJlblrroro po3BHrKy uiAxoAz Ao npoeKryBaHHf, cneqianigoBaHnx
uporpaMHr4x r<oNrnrexcie An{ queilruoro 3axr4cry ra anapifiHo_
psryBanbHHx Orepaqifi : ypaxyBaHuxu ui4eHuleHr4x Br{Mof .uo saaifiuocri
fi 6esnexa.

3asua'IeHi peaynlraru Marorb 3Har{eHHfl Enfl po3BHTKy iusopvraqifiuux
rexsonorifi naoHiropizHry ra KepyBaHHf,, ocxillxa $opuyroru nporpavrHl.rii
KoHryp, y -f,KoMy 4aHi $i:u.rHoi evrcrevru, quspona MoAerrb i uae-ra6ui
anfopI4TMI4 po3fn-f,Aarorbct f, K KOMITOHeHTH eIr4HOfO XT4TTCBO|O rII4KJry.

flpa rcru.r He 3 H a qeHuq oAeplKa H r{x pe:yltrarie

llpaxrnr{He 3HarreHH.rr

3anponoHoeaHoi apxirexryprz
rloJl-f,rae B laoxrusocri BHKopI4craHH.s

trnfl no6ygonra cneqianisoBaHtax clicreM
fIlAroroBKI4 po6orrasoBaHl4x unar$opvr. Kolauner<c Aae 3Mory Soptrynaru
HaBqarbHi cqeuapii, HaKolr4rryBaru gaui, uepenipxrrz crparerii
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crMyn.sqifiHonay cepe4oelarqi Ta AonoBHroBarH 6a:oey cr{creMy HoBrrMr4
aHarira'{Hl4Mr{ MotryntMl,I. llporpanrHi nanpaqroBaHH-s 3 KoMr'rorepHoro 3opy,
caryaqifiHoi o6isHaHocri fr. MoAenroBaHH.f, Moxyrb BaKopr{croByBargc{ .rrK

oxpeui KoMrroHeHru a6o trK Ax{epe na AaHvrx4nx qzsponoi uoAeni czryaqii.
flepcnexrvrBHr4Mtt Hanp-tMaMr4 3acrocyBaHHr e auapiirHo-prryBa6ui

cnyx6w, qusiruHrafi 3axtrer) uouiropuHr Kpurr4rrHoi iHspacrpyKrypn,
HaBr{aJIbHi na6oparopii Ta pospo6reuux nporpaMHoro sa6e:ne.reHH.s
aBroHoMHux po60rie. Mo4ynbHicrr ni4xo4y crBoproe repeAyMoBa An.f, fioro
aAanraqii 4o piaHnx rranin nnarsopnr i o6.iracrroBaJrbHr4x cepeAoBgrrl.

Oco6ucrr.rfi nnecorc slodynaqa, arpo6auiq ra uy6linauii

OcHoeHi pe3ynbrarl{ oAepxaHo :4o6ynaveu oco6vcro a6o 3a fioro
6e:uoceperuroi yuacri. [y6oeuxonr B. B. Br4KoHaHo auaris upe4uerHoi
o6lacri, npoeKryBaHH.fl apxirer<rypa, pospo6.ueHux npofpaMHr4x uo4y:rie,
trocraHoBKy rll4cerbHl4x eKcnepl4Menrin ra iurepnperaqiro pe:ynsrarie.
oco6racrufr eHecoK y cninrHi npaqi HaBeAeHo n 4racepraqii.

Pe:ylrraru anpo6oeaHo Ha HayKoBoMy cevrinapi' ra l,riNHapo4Hrax
HayKoBo-rpaKrHr{HI4x xou$epenUisx. Ouy6lirioBaHo 8 HayKoBr4x npar{b: 5
crarefi y Qaxoeux Br4.qaHHf,x VrcpaiHz xareropii E i 3 re3i4 Aouoeiaefi.
flydnixaqii oxorJlrororb ocHonHi HanprMr{ Ar4ceprarliftsoi po6oru ra
ni4reep4xyrorb ii anpo6aqiro.

3aynaxeHHfl Ao BrrKJraAeHoro y lncepraqii

He:saxalo.{r4 Ha ilo3r{Tr{BHy oqinr<y orepxaHrax pe3ynbrarin, po6ora
uicrurl oxpenai [oJroxeHux, xxi norpe6yrcTb AoAaTKoBofo yroqHeHHr:
l. y ni4po:4inax 2.4-2.5 3a-sBreHo uacuna6oeaHicrr i ynieepcanrHicrr

3anpolroHoeaHoi apxirexrypa. Atn xilrxicsoro nilreeplxeHHr rlr{x
BJlacrl4Bocrefi troqinruo 6ylo 6 HaBecrr4 pe3ynbraru eanpo6ynaHr 3a
pisHoi xinlr<ocri uo4y,rrie, noroxie ceHcopHr4x ra:nux i uapaneJrbHo
BrrKoHyBaHr4x crleHapiin.

2. ExcnepunaeuranrHafr orkrc [pofpaMHoro KoMrneKcy Bapro 6yno 6
AO|IOBHI{TI4 XapaKTepucruKauu aIIaparHo-npofpaMHofo cepeAoBr{rqa,
nepcixlrz ocHoBHr4x 6i6:riorex, rapaMerpaMr{ xou$irypaqii ra
IIOKa3HI'IKaMI4 BI4KopHcraHHfl npoqecopHoro rracy it naw'sri. Ue ni4eniqulo
6 ei4reopronaHicrr pesylrrarin.
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y po6ori 4oqinruo 6yno 6 cl4creMaru3yBaru crpareriro recTyBagHfl
|rpofpaMHofo KoMrrJreKcy, po3MexyBaBU]v rno4ynrHi, iurerpauifrni,
cncrerraHi Ta HaBaHTa)I(yBaJIbni nunpo6yuauun, a raKox HaBecrH xpurepii
ycuinrHocri An-s Ko)KHofo pieHx nepenipxn.

)/ TperboMy pos4i.tri He.4ocrarHbo .rirKo po3Me)KoBaHo nporpaMHo
peani:onaHi ir. eKcrrepr4MeHTaJrbHo nepenipeui xounoueHTrz ra cxraAosi
nepcneKrueHoi apxirexryprz. [ouinruo 6yno 6 uo.qaru 3BeAeHy ra6nnqro :i
crarycoM MoAyJIlB, ixHil,iz iHrep$efieaMvr, TexHoJrofixtvtu pealisaqii ra
BI4KOHAHHMIZ TECTAMI4.

5. 3n'-qsox cracreMl4 czryaqifiHoro onoeirqeH:afl, sa1alri Arznal.ri.rHoro pos6nrrx
repuropii Ta MotreJIefi uoruupeHH-f, iH$ercqiftHr4x 3axBoproBaHb 3 ocHoBHr4M
III4KIOM HaBrraHH-f, po6orexui.IHI4x crlcreM rlo.scHeHo nepeBaxHo Ha
KoHllenryanbHoMy pinui. Po6ory uocl{Jlr4Jra 6 e1uua cxeMa loroxin AaHvrx,
.rrKa rroKa3ye vicqe Ko)KHoro npr{KJraAHofo MoAyJrr B apxirexrypi
KOMnneKCy.

6. I.nx rIi4ceJIbHI4x pe3ynbrarie 4oqirlHo 6yrro 6 HaeoArarr4 He Jrqrue oxpenai
a6o cepe4ni :ua'{euH.f, rloKa3uuxie, a fi oqinxrz ix napia6erisuocri, 4onip.ri
iHrepna:ru r{H pe3ynbrarr4 noBTopHr,rx 3anycKie :a $ixconaHzx ynroe. I-{e
Aano 6 suory crarr4QTvruuo ni4reepquru crifixicrr oAep)KaHrrx eucgonKie.

B[croereHi 3ayBax{eHHf, Marorb yrorrHroB at;;nuir i 4acxy cifiuwir
xapaKTep, He craBr-{Tb nig cynaHie ocuonni pe3ynbrarr{ Ta He 3Hgxyrorr,
sararuuoi rro3r{TnBHoi oqiuxra 4ucepraqii.

floeHora BnKJraAy pe3yd.rbrarie Ancepraqii n uy6.nircaqiax

3a reltoto Arlcepral{ii ony6nixoBaHo 8 nayr<oer4x npaqb,3 flKvrx 5 611arcir
y HayKoBux Saxonvrx BuAaHHxx Vxpaiuu xareropii E ra 3 resu 4onoei4efr y
:6ipHzr<ax naarepialin uixuapo4Hnx HayKoBo-rrpaKTrr{Hr4x r<ou$epeuuifi.
llySlir<aqii 3ararroM ni4o6paNalorb ocuoeui pe3yJrbrarn Ar4ceprardifiHoro
AocniANeHHfl,, a anpo6aqi{ pe3ynbrarie Ha HayKoBr4x 3axoAax niAreepANye ix
o6roeopeHux npoSecifiuoro cuinrHororo.

3ara.nlnufi el,tcHoeorc

lvtc epraqift n a po 6 ora f,y5 onrarca B iran is B ariesra so Brrr{ a e 3 aBeprxeH r4M

HayKoBr4M AOCIiANeHHflM, y trKOMy OAeplKaHo pe3ynbraru 3 npoeKTyBaHH.s
[porpaMHofo KoMlneKcy HaBr{aHH.f, po6orexni.{Hurx cr4creM Ha ocHoei
qrz$ponoro 4eifiHrzxa, ri6paAHoi apxirer<rypu ra Mo4ynbHoi o6po6xu AaHvrx.
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Po6ora Mae HayKoBy HoBr43Hy, upaKTXrrHy cnp.sMoBasic'u
cneqiarsHocri 121 IuNenepix nporpaMHoro sa6esne.{eHH.f,.

O$opilrleHux 4rzcepraqii eiAnoniAae Buuorau ro

i eilnoeilae

oSopuneHHa
Aaceprallll, 3arBep,4xeHl4M HaKa3oM Miuicrepcrea oceiru i uayxra Vxpaiura ei4
12.0r.2017 l\"q 40 (:i :nriHaura). 3a suicron, HayKoBr4M pienelr, HoBrr3Horo,
npaKTr4r{Hr4M 3HarreHHf,M i noeHororo onpHnrotrHeHH' pesylrrarin
Al'Iceprallifiua poSora ri4noeiAae BrrMoraM llopx4r<y npr4cy,qxeHg.s cryneH-s
AoKropa Sinoco$ii r:a cracyBaHH-q pinieHnx pa:oeoi cneqianisoeaHoi e.reuoi
PA\W 3aKnaAy eaIIIoi ocniru, uayroeoi ycraHoBr{ npo ilpHcyAXeHH' CTyneHfl
AoKropa SinocoSii, :areep.4)I(eHoro rocranoBorc Ka6iuery MiHicrpin Vxpaiuu
nfu 12.01.2022 JVq 44 (si snaiHalan), a fi aerop [y6onrar< Biranifi BaneHranoBr4rr
3acnyroBye Ha npucyAxeHH.a cryneH.rr AoKropa Siloco$ii :a cneqiarirHicrro
1 21 IuNenepix nporpaMHoro sa6esne.{eHH.f,.

OSiuifiHnfi ouoHeur
:aei4ynau rcaSe4pu rporpaMHoro
sa6egneqeHH-tr aBToMarr43oBaHI4x

cacreM rlepxacrroro Aeplr(aBHoro
TCXHOTIO|IIIHOfO yHrBepcr{Tery

MiHicrepcrea ocsiru i Hayxu
VxpaiHu, AoKrop rexui.{Hux HayK,

npoQecop

Ceprifi |OJIYF

Ilidnuc npof. C. B. fony6a
saceiduyrc.

llepurnfi npopeKrop r{epx

AepxaBHofo TexI

yHieepcnrery, KaHIr,rAar

HayK, npoSecop Aprenr IOHqAPOB
e
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