MiHicTepcTBO OCBITH 1 HAYKH Y KpalHu
TepHomninbCLKMI HalioHANbHUI TEXHiYHMIE yHiBepenTeT iMeHi [Bana [Tymos |

daxkyabTeT KOMI1’ I0TEPHO-iH(OpMALLIHUX CHCTEM Ta TTPOrPaAMHOT iHIKEHEPIT

(nasna ety Ty, (pakyanrery, nijyuaciis)

Kadenpa _KoMIT IOTEPHUX HAYK

“SATBEPJI/KY O™
Jlekan (hakyJibTeTy

L

‘ [rop bLAPAH
“ 04 ‘0 9 2025 poky

POBOYA [NPOI'PAMA HABUYAJILHOI JIMCLMITJITHU

«Cepgic-opicuToBaHi indopmauiiHi CHCTEMHY

(hp 1 HaIBa HABMILHOT JIMCUMTLIIIN)

raj1y3b 3HaHb F Indopmariiini TexHOJOrIT
[t 1 nasea ramysi sans/

PIBEHb BHILI01 OCBITH MaricTp

/msny/
CreniajibHICTh F3 KoM’ ioTepHl HayKH

fimdop 1 naspy/

OCBITHS Nporpama KoMIT 10TepHI HayKH

/maspy/
creniamsauis

naspy/
BHI AHCLIHIUIIHH 000B’s13K0BA

i

/oGon a3kona / subipkony/

Tepuoninb — 2025 pik




p.

Poboua nporpama 3 HaBuaibLHOT JAMCHMIIIIHM «Cepsic-opieHTOBaHI iH(hOpMalliiini
CHCTEMHM»  JUIsl  CTYJICHTIB  OCBITHLOI'O  PiBHSI «Maricrpy 3a crnemjajgpHictio F3
Komir’iorepti Hayku (akyibTery KoM’ loTepHo-iHhopManiiinmux cuctem ta [pOrpamMHo]
LHOKEHEPIT

w297 ceprins 2025 poxy - 11 c.

Po3poOunku: ;

/,(Kd
Jl._COLL. KOM., po(). [/ y/ﬁﬂ/(pﬁ Haranis Kynanens/
/mocana, nayKoBRit Cryning T nucne s/ fanjume/ |

PoOoua nporpama posriisinyTa Ta cxsasiena Ha 3aciganyi Kapepy _KOMI'IOTEPHHX HAYK

[IpoTokon Bin “29" ceprins 2025 poky Nol

3aBiyBay KaeapH KOMI'IOTEPHUX HAyK [rop BOJIHAPYYK

( 1Ay 7a nposMine)

“29” cepnins 2025 poky

PoOoua nporpama po3risuyTa a cxpaiena HMK (bakynbTeTy KoM 10TepHO-iHGopMatifiHux cucTem
Ta MPOrpaMHoOl 1HKeHepil

[Tpotokon Bia 1 ™ BepecHs 2025 poky Ne |

/A

Cekperap HMK ) boraana MJIMHKO
/(ni.{u; ( IHIUATIH T2 TIPI3RHING)

Poboua nporpama norojkeHa:

CneuiansHicts F3 KoMm’1oTepHi HayKH
/mmp 1 nazea/

OceiTHBRO-IpOGECIHiHa nporpamMa KoMm’ioTepHi Hayku

~ Inazpa/
3aBi/lyBay BUITYCKOBOI Kadeapu / / Irop BOJIHAPYVYK /
[rirmg/ /tnnuany Ta npissunie/
[‘apaHT OCBITHLOT NPOrpamu f‘w@ / Bosiopumup 'OTOBUY /

/mnjuime/ /i 1a npiserie/




. CTpyKTYypa HABYAJIBHOI AUCUMIIIIHMU

Bchoro rojauH

S

[[oka3HuK (peuna popma | (3aouna popma
HABYAHHS ) HaBYAHHS )
KUIbKICTL KPeAUTIB/TOIMH 47120 4/ 120
AYJIUTOPHI 3aHSITTS, MO/, 42 22
Camocrtiiina pobora, roj. 78 98
AYJIIMTOPHI 3aHSTTSI: .
* JIGKUIT, IO/, 28 10
* 1a00OPATOPHI 3aHSITTS, TO/I. 14 |2
* MPAKTHUYHI 3aHSTTS, IO, z »
* CEMIHAPCHKI 3aHSTTS, O/l a :
CamocTiiiHa pobora:
_TIATOTOBKA 10 1a00paTOPHUX 3aHAThH 20 20
| ONPALIFOBAHHS OKPEMHX PO3JLIIB POrPaMH, 20 35
5K HE BUHOCSATBLCS Ha JEeKLii
_ BUKOHAHHA KOHTPOJIbHHUX 3aBaHb - -
BHKOHAHHS IHAWBIAYAJIbHUX 3aBAaHb - :
BHKOHaHHS KVPCOBHMX IMPOEKTIB (podiT) 30 30
NIArOTOBKA Ta CKJIaJaHHA 3ajliKiB, EK3aMEHIB, 8 13
KOHTPOJILHUX pPOOIT, pedepariB, ece,
 TECTVBAHHSA
Ex3ameH Ex3ameH FEx3ameH
| 3anik : :

HacTtka roamH caMocTIMHOT poOOTH CTYICHTA:
neHHa Gopma HaB4yaHHa — 53%
3a04H2 opma HaB4yaHHAa — 82 %
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2. MeTa 1a 3aBJaHHus HABYAJILHOT AMCUMUIITIHU

2.1 Mera jucumiuiing  «Cepsic-opicHtopani  ingopmariifHl  CUHCTEMH» -
TCOPETHUHA Ta NPAKTHUHA [HJrOTOBKA CHeHiagicTiB, 10 BKIOYAC O3HAUOMJICHHS
CTYJICHTIB 3 OCHOBAMM CEPBICHO-OPICHTOBAHOT APXITEKTYPH Ta FOJIOBHUMH KOHIICTIIISMH
SOA stk 00'ekTy BUBUCHHS JUJISI PO3POOHUKIB 3aCTOCY BaHb, CHCTEMHHUX aJIMIHICTPATOPIB
Ta CUCTEMHUX apXITEKTOPIB.

3apaauust  JIUCUMIUIIHN —  HAOYTTH  CTYJCHTAMH  TEOPECTHYHHUX 3HAHL Ta
MPAKTHUHUX HABHUOK 3 [IPOCKTYBAHHS, PO3POOKU CEPBICHO-OPICHTOBAHHUX 3aCTOCY BaHb,
Ta IX CKCruiyarartit,

B pesysbTari BABYCHHS JIMCHUITITHA CTYJICHT ITOBUHEH 3HATH:
POJIL CEPBIC-OPICHTOBAHUX IHPOPMAILTHHHUX CHCTEM;
OCHOBHI eTanu npoekrypanus SOA;
0CcOoOJIMBOCTI NpoCKTYBaAHHA SOA;
OCHOBHI MPUHIUIK PpyHKUIOHYBaHHA SOA;
OCHOBM MOJIEIIOBAHHSA Oi3HEC-TIPOLIECIB 4K CECPBICIB;
Cy4yacHi pilieHHs Ha OCHOBI apxITekTypu SOA.

NS NN

B pesyabTaTi BUBYEHHS JUCLMIUIIHU CTYJICHT NOBUHCH BMITH:

v/ ONMUCYBATH MOJIEJ Ta CTaHAapTH Nporpamuux cuctem SOA!

v/ KepyBaTH MpOLECOM po3poOkH 3actocyBanb SOA Ta BU3HaqaTH posil 1a
00J1aCcTi BIIMOBIAAILHOCTI CUCTEMHHUX apXITEKTOPIB B paMmkax [LOIO
rnpotecy;
onucysaTh cuenapii npoueciB SOA Ta nos'a3ani 3 HUMH OI3HCC-TIPOLIECH;
CTBOPIOBATH ClLIEHAPIT CEPBICIB;
00'€/IHYBATH CLIEHAPIT CEPBICIB Y €JIMHY CUCTEMY;

BUKOPUCTOBYBATH  Crielliali3oBaHe MporpaMHe  3a0e3rneyeHHs Ui
PO3pOOKH Ta MPOEKTYBaHHS CEPBIC-OPICHTOBAHUX IHOOpMALIHHHX
CUCTEM;

v/ inTerpyBaTu Habip cepBiciB B paMKax METOJMKH XOpeorpagit;

v/ MOHITOPHMTH Ta KEPyBaTH rOTOBUMHU pilicHHAMH SOA-3aCTOCY BaHb.

BupyeHHd HaBYaJIbHOT JAMCLHMIUIIHM nepeadayac GopmMyBaHHsA Ta PO3BUTOK Y
CTY/IEHTIB HACTYITHHX 3arajbHUX Ta crneuiaibHUX (paxoBHX) KOMIETEHTHOCTEH

(3K, CK) 3rijiHO OCBITHBOI IIPOrPaMH.

3K01. 3aaTHicTh 10 a6CTPAKTHOrO MUCIICHHS], aHaJlI3y Ta CUHTE3Y.

3K02. 31aTHICTh 3aCTOCOBYBATH 3HAHHS Y NMPAKTUYHHX CHTYaLlIsX.

CKO1. YepiloMieHHs TEOPETUUHUX 3acajl KOMIT IOTEPHUX HaAYK.

CKO02. 3aatHicTh hopMasizyBaTH NpeAMETHY 00J1aCThb MIEBHOTO MPOEKTY Y BULJIS/LL
BiANOBiHOT iHGOpMAaLiHOT MOJIC]I]

CK05. 3parHicTs po3poOuisiTH, ONMCYBATH, AaHaJli3yBaTH Ta ONTHMI3YyBaTH
apXiTEeKTYpHi pilieHHs KOMIT IOTEPHUX CHCTEM PI3HOrO MPU3HAYEHHS.

CK06. 31aTHICTH 3aCcTOCOBYBATH ICHYIOYl 1 pO3pOOJIATH HOBI QJITOPHUTMHU

DO3B’A3yBaHHs 3a1a4 y rajysi KOMIT IOTEPHUX HaYK.

NNND

I T SR -

I ) T T e —

a
,1
l
|




CKO07. 3parHicts po3poluistd  rporpamHe 3abe3reyeHHss  BIATOBIIHO 10

c(hOpMYJILOBAHUX BUMOT' 3 ypaxyBaHHsIM HAABHUX PECYPCIB Ta OOMEKEHb.
CKO09. 3parHicTh po3po0ssiTH Ta aJIMIHICTPYBATH Oa3K JlaHUX Ta 3HAHb.

BupueHHs HABYAJILHOT JIMCHMILITHY riepejidayae popMyBaHHS y CTYJICHTA TAKHUX
npuiiaaHux pesyabraris nHapuauus (PH) 3rijno ocBiTHROT MPOrpaMu:

PH2. Maru  crewiajgizopani  yMiHHA/HaBHYKKH  pO3B’A3aHHA  1pobJieM
KOMIIOTEPHUX HAyK, HEOOXiHI JUIst TPOBEJACHHS J0CHI/IKEHb Ta/abo MpoBaKEHHS
IHHOBALLIMHOT JSJIBHOCTI 3 METOIO PO3BUTKY HOBHX 3HAHb Ta IPOLIEIYP.

PHG6. Po3pobusiTi KOHUENTYanbHy Mojesb iH(popMaiiiHoi abo KOMIT IOTEPHOI
CUCTEMH.

PH9. Po3pobusiTit airopuTMiute Ta nporpaMue 3abesrnedeHs uis aHaiisy J1aHuXx
(BKJIFOYHO 3 BEJIMKUMH ).

PH10. [TpoekTyBaTH apxiTekTypHi pitieHHs iHGopMaliinux Ta KOMII IOTEPHHX
CUCTEM PI3HOTO MPHU3HAYEHHS

PH1 1. CTBOpIOBAaTH HOBI aJIFOPUTMH PO3B’ A3y BaHHs 3aj1a4 y Chepi KOMIT IOTEPHHX
HayK, OLIHIOBATH TX e(DeKTUBHICTb Ta OOMEKEHHS Ha 1X 3aCTOCY BAHHA

PH14. TectyBaTtu nporpaMue 3a0e3rneyeHHs.

PH17. BusBasTd Ta ycyBaTtH mnpoOjieMHi cuTyalii B Mpoleci ekcrutyararilt
MPOrpaMHoOro 3adesnedeHHs, (OPMYJIOBATH 3aBJaHHs JUIA HOro Mozubikanil ado
PEIHKHHIPHHTY.

PH20. Po3po0asaTd CHCTEMH YMpaBJiHHA KOHCOJI/IOBAaHUMH iHbopMaLlHHUMH
pecypcaMy Ta IaHMMH PI3HUX THIIB 1 TTOXOJUKEHHA JUls BUPILEHHS CKJIAJHUX MPOOJIEM

HdpoBoT TpaHchopMaLlii Ta PO3BUTKY «PO3YyMHHX MICT / rpoMaj).
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3. Onuce Hap4aJabHOT AMCUUIITIHM

3.1 Jlekuiiini sansrrs

No

Tema sausirrs ra kopoTkuit 3mict

KINIbKICTH TOJIMH

| SIKOCTI yripaBJtiHHsI [PoLecamu.

i SO i

JIOH

3OH

Konuenryansui 3acaan indopmaniiinoro cepnicy.
Konuenuist indopmattiiiinoro cepsicy sk nociyru,
[TPOITOHOBAHOT JUIst ToJtinmenns ehexrusiocTti i/abo

Cepsic-opienrosani apxirekrypu (SOA): ocHoBHi
nousTrs. Ocunosu COA. Ipusnauenns i ocobmBocTi
peastizauii OCHOBHUX OCHOBHI HPUHIIMITK CTBOPEHHS

enementis COA. Tpunuumnu xopeorpadii cepsicis.

e

I

Cepsic-opientoBanuii ananis i npoexrysanms.

Ponb. XML. Etanu sxurresoro nmkny SOA. Pisni
SOA.

EnemenTu Texuonorii Java ans peanizauii SOA.
lexuonorii  Java.  Kouuenuis  kopnoparupnoi
CEPBICHOI LIMHM i 1T peasizartis.

e e—————pete

. mpoTokoJiy SOAP.

SOAP (Simple Object Access Protocol). Crpykrypa |
[IPOTOKOJTY. Crpykrypa SOAP nosijiomieHns.
OcHOBHI PyHKUIOHAIBHI MOKIIMBOCTI, SIKi HAJ14€ KJ1ac

WSDL. Peasizauis WSDL y JAVA. WSDL Ta iioro |
ocoosmBocTl.  [Ilpus’azka WSDL g0 Java i3
noromoror JAXB.

[Tousstta npo ESB (Enterprise Service Bus).
[lyboaikauis ta nmowyk cepBiciB UDDI. OcHoBHi
dynkuii ESB. IlepeBaru ta neposixku ESB. 1103
cayx0 ESB. Pons UDDI B Web-cepgicax.

Moaenas SaaS. Oco0JMBOCTI POEKTYBAHHS XMAPHUX
pilieHb. MyJsibTUTEHaHTHA apxiTektypa. [lepesaru
SOA, SaaS 1 xmapuux piweHs. Ilpukinaaun SaaS

CUCTCM.

Mogaeasb PaaS. Apxitekrypa PaaS. [lepeBaru mojieni
PaaS s OizueciB. PaaS sk ocHOBHa karteropis
MOCIyr XMApHUX O0YHCIIEHD. [IpoBijiHi

nocravyajibHuku Paas.

o

10.

Moaeab JIaaS. Crarucruka nowuperHs laaS.
OcHOBHI nepesaru nociyru laaS B nopisusiHHi 3 PaaS
1 SaaS. XmapHe pienns laaS - Bija Vodafone.

o

1513

XmapHa niaatdpopma Windows Azure. BipryalibHi
MaIlWHU B Azure. Mirpaiiist nporpaMmHuxX 104aTKIB Ta
cepBiciB B xMmapy Microsoft Azure - cepBic

30epexeHHs JaHUX B Azure.

— - ——— - o——

a
\“
i
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12| Mopeann P2P. Onuc poboTtn Mepexi Ta BUIIsHI
mepeaci P2P. Tlepesarn mepexi P2P. Knacudikaitis 2 -
cucremmn P2P,

13| Cranpaprusanis SOA 1C. OGsactn MK(‘)pMC'l‘aihm |
[SO 20000, MDA (Model Driven Architecture) sk 2 I
OCHOBA JUISI TIPOCKTY BaHHs SOA

) S N S— W — —

-———— — e ——————————————— — S ——— ———

[4) Pozpobka nporpamnoro zabesnevyeHust ceppicii.

Mosu 1 cepejposuiia  pospobku 13 cepsicis. o |
[ Ipobuiema nieperBopennst nesanexnor mojent 3
cepBICcy B 1aTGhOPMO-3aJ1eKHI MOJIEII, &

Yceboro roaun 28 [0

3.2. JlaBopartopHui 3ausTrs

No 1 KIJIBKICTB
e Ha3ssa temu FOJIMH
JIDH 3DH
| | OcHosHi NMPUHOMHU CTBOPEHHS Ta 00podku XML | 2 0 -
JIOKYMEHTIB, 1X B1JIOOpaKEeHHs
2 | Pobora 3 XML nokymeHTamMu i 00poOKH 2 e
IaHuX B nporpamax Ha MoBi C#
5 [Topisusauusg REST i SOAP-3anuTiB 2 [ 2
4 | JlocnigxeHHs XMapHUX cepBiciB. OCHOBH po0OTH 2 2
3 ruiardopmamu FlowFuse ta MongoDB Atlas
5 | Creopenns ta tectysanns RESTful Bed-cepsicy 2 2

JUId OOMIHY JIJAaHUMHU MIK KOMITIOHEHTaMH
iHhbopMaLIiHOT CUCTEMHU

6 | 3acTOCYBaHHS Data Science JU1S 2 2

IHTEJEKTYaJIbHOrO  aHajlizy  JaHuxX  [pH
MO/IETIOBAHHI CEPBIC-OPIEHTOBAHHUX CUCTEM

7 | Pospobriesing  cepBic-OpI€HTOBAHOT — MOJeJ 2 2
yIpap/iHHg KOHCOJiI0BaHUMH 1H(QOPMaLIHHUMH
pECYpCaMy JUIS CUCTEM «PO3YMHOI0 MICTay

Beworo 14 12




3.3 Camoctiitna pobora

-

No KIJIBKICTE
a/f Hassa remu rOJIMH ‘
JIDH 3DH
L5 Onparyosanis Jekiiiinoro marepiany seiii Nel, 4
| maroToska Jio BukoHars sabopatopioi pobotu Nel l e
2 OnpargoBanus Jekinnoro marepiany nexiii No2, | . 4
B NIFOTOBKA JIO BHKOHAHH Stabopatoproi pobortu Nel :L ; | il
3. OnpatgoBanus Jekitnoro marepiany sekiii No3, ‘ ) 4
[INOTOBKA JIO BUKOHAHHS JlabopaTopHol poborTm No2 :
4, OnpatoBanHs Jekuiinoro marepiainy sexiii Nod, } 4
MArOTOBKA JI0 BUKOHAHHS JlabopaTopHoi poboTu No2 | :
. OrnpatroBanHs JIEKIIHHOro Marepiany Jeiiii No5, T 3 4
[MAIrOTOBKA JI0 BUKOHAHHA JlabopaTopHoi poboTy Ne3 ‘
6. OrnpaltoBasHs JIEKUIHHOTro maTtepiany Jekuii Neo, il \ A
[MIArOTOBKA /10 BAKOHAHHs J1abopaTopHol poboTu Ne3
7. OnpalroBaHH JIEKUIHHOro MaTepiaiy Jekiii No7, | :
MAroTOBKA JI0 BAKOHAHHS JIabopaTOpHOI poboTH Ne4, 6 10
MArOTOBKA 10 MOAYJILHOIO TECTYBAHHS
8. OnpaliroBaHH4 JIEKLUIMHOTO Marepiajy Jekiil Neg, ; 4
MAroTOBKA 0 BUKOHAHHA J1abopaTopHOl podoTH Ned
9. OnpalroBaHHs JIEKUIHHOro Martepialy Jiekiil Ne9, 3 4
[MIrOTOBKA /10 BUKOHAHHS J1a00paTOpHOI poOOTH Nes
10. | OnpauroBanHg JiekuiiHoro marepiany jgexuil Nel0, ) 4
MiJIFOTOBKA /10 BUKOHAHHS J1a00paTOpHOT podOTH N5
[1. | OnpairoBaHHs JeKUIAHOro Marepiaiy jiekuil Nel 1, ) 4
MMiIFOTOBKA /10 BUKOHAHHSA J1ad0paTopHOl podOTH Neb
12. | OnpaioBanHs JeKUIHHOro marepiay sekuii Nel2, 3 4
MiIrOTOBKA /10 BUKOHAHH4 J1TaDopaTopHO1 poOoTH Neb >
13. | OmpairoBaHHs JEKUIHHOro marepiay ekl Nel3, ; 4
[1iIFOTOBKA /10 BUKOHAHHs J1abopaTopHOl poOoTH Ne7
14. | OnpauroBaHHs JEKUIHHOrO marepiajty jiekiii Nel4,
MAroTOBKA A0 BUKOHAHHS JlabopaTopHOol podoTH No7, 6 10
MiJAroTOBKAa /10 MOJ1YJILHOIO TECTYBAHHS
15. | BukoHaHHs KypcoBOl poOOTH 30 30
Bcroro 3 AMCUMIUIIHY 78 98
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4. Kpwrepii onimosanus pesyasraris napuanms CTYACHTIR
Koxcre siaboparopie 3ansiris onimoctbest 3a 5-6aibL1oio HKkansono.

34 MATEPIAIOM KOIKHOTO 3 JIBOX MOJLYJIB HPOBOIMTECH €ICKTPOHHE TECTYBAHHS
Y CICKTPOHHOMY — HaABYAJILHOMY  Kypci Ha ceppepi  JMCTAHLIHHOIO  HABYAHHS
dl.tntu.edu,ua.

Dopma niIcyMKOBOIO CEMECTPOBOIo KOHTPOJIIO — €K3aMeH Ta KypcoBa poborTa.

e — e = — —— - - —

Moy | Moty 2 | [MigcymkoBwii Pasom
AYJIITOpHA Ta caMocTiitna pobora AYJIMTOpHA Ta CAaMOCTIiiHA | KOHTPOJIb 3
poboTa | JIMCLH
Teopernunnii [ [pakTnyHa Teopernunnii [ Ipak wyHa | [ITHH
Kypc pobora Kypc pobora |
(TCCTYBAHHS) (TecryBanng) £t Bl
20 15 2() v 20 | 25 100
N : Bua | , | |
o TEM Bua pobit | 6an No tem : Oa |
pobit |
Temal E Tema 8 J1ao.
, J1ao. = 6
| = 6 po0.Ne 4 -
_ Tema? S Tema 9 ~ J1ab. 2
| Tema 3 Jlab. pob. | Tema 10 po6.Ne 5 ¥
| Tema 4 No2 Tema 11 J1ab. 6 o |
| Temas J1ab. 6 Tema 12 po6.Ne6 !
Tema 6 po0.Ne3 Tema 13 JIao.
Tema 7 Tema 14 p0o0.Ne7

5. HaByajibHO-MeTOJAH4YHe 3a0e3NedYeHHs

[. OnopHHH KOHCIEKT JIEKILIH 3 Kypcy «CepBic-opieHTOBaHI iHDopMaLiiHi cucTeMuy
JUId  3/100yBayiB  OCBITHLOIO CTYIEHS «Marictp» cnewjajibHocteit 122 -
Komn’torepui Hayku, 126 - Indopmauiiini cucremu ta texsosnorii / Jlunak I'.1.,
[Tasika O.B., — TepHoriib: TepHONIILCHKHI HALIOHAJILHUI TEXHIYHHI YHIBEPCHTET

imMeHi Ieana Ilymos, 2021. - 178 c.

2. MetoauuHi BKa3iBKM JIO BUKOHaHHs JjrabopatopHux podit 3 kypcey «Cepsic-
opieHTOBaHi iH(OpPMALIAHI CUCTEMH» JUIS  3100yBayviB  OCBITHHOIO CTYIMEHS
«marictpy cneuiagbHoctei 122 - Komm’rorepui nayku, 126 - Indopmauniiisi
cuctemu Ta TexHooril / Kynaneus H. E., Jlunak I'.1., [Tanka O.B. — TepHomnie:
TepHOMiNBECLKUNA HALLIOHAJILHUMA TEXHIYHUH YHIBEpCHTET iMeHi [Bana [Tymos, 2024.

— 106c.
3. MeToanyHI pexomeﬁﬂaun JI0O BUKOHAHHS KypcoBOl poOoTH 3 Kypcy «Cepsic-

Opl€HTOBaHl iHpopmaLliHI  cucTeMU» JUlst 3/100yBaylB  OCBITHBOIO CTYIEHS
«marictp» cremiasibHocted F3 - Komm’iotepul nayku ta F6 - Indopmauiiini




1 ()

cucremu ta rexnonorii / Jiunag 1.1, Tagka O.B. — Tepuoniib: TepHOnuibChKHi
Hationai LU Texniunuii yuisepenter imeni Isana IHymos, 2025, - 19 ¢,
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