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BOBHA OnekcaHap, OOKTOp TEXHIYHUX Hayk, npodyecop, npodecop
Kacpenpu aBTomMaTu3auii, enekTpo- Ta pO6OTOTEXHIYHUX CUCTEM.

Y3rO>KEHO:

[[apaHT OCBITHBLOI Nporpamm
«ABTOMAaTU3aUisl, KOMN'IOTEPHO-IHTErPOBaHI
TEXHOSOrii Ta pobOTOTEXHIKa» OnekcaHgp CIMKIH

3ATBEPIXKEHO

3asigyBsay kadenpm Onekcinn KOOMAH



1 3ATrAJllbHI MONOXEHHA

Onuc kypcy. «XmapHi TexHonorii Ta cepBicu» € gucuunniHa npogecinHoro
sapa uiei OCBITHLOI NporpaMu, BUBYEHHS SKOT 3abes3nedvye HabyTTa 3gobyBavYamu 3HaHb
i MPAKTUYHMX HABUYOK, HEOBXIOHMX 49 PO3YMiHHS NPUHLUMNIB NOOY40BU, BUKOPUCTAHHSA
Ta agMiHICTPyBaHHA XMapHuUX obumncnioBanbHUx cepegosuy. OcobnumBiCTiO Kypcy €
NOEQHAHHA TeOopPeTUYHMX OCHOB XMapHOI apXiTEeKTypu 3 MNPaKTUKOK BUKOPUCTAHHS
cydyacHux cepsiciB ana 36epiraHHs gaHux, oB4YMCneHb, PO3ropTaHHs [odaTkiB Ta
iHTerpauil iHTenekTyanbHUX CUCTEM.

Y Mexax OucuunniHn po3rnsaalnTbCsa MoAeni HagaHHA xMapHux nocnyr (laaS,
PaaS, SaaS), TexHonorii BipTyanisauii, po3nogineHoro 36epiraHHsi, aBTOMaTU30BaHOro
mMacwTabyBaHHA Ta Ge3nekn. OTpumaHi 3HaHHA MOXyTb OyTW 3acTocoBaHi nig 4ac
BNPOBaXXEHHA [HTENEKTyanbHUX CUCTEM KepyBaHHA Y TipHU4YO-MeTanyprintHoMmy
BMPOOHMUTBI, Ae HeobxiaHe HaAinHe, rHy4ke Ta MaclitaboBaHe LUngpoBe cepeaoBmLe.

Onsa 3p00yBayviB BUWOI OCBITM 3a OCBITHbOK NpOrpamMor  «lHTeneKkTyarnbHi
cUCTEMU YNpaBniHHA B ripHUYO-MeTanypriitHoMy BUPOOHULTBI» Liler OCBITHIA KOMNOHEHT
€ BUBipKOBUM.

Bumoru:

— PO3yMiHHA NpUHUMNIB pobOoTM onepauifHUX CUCTEM, 30KpeMa KepyBaHHS
npouecamu, nam’aTTio, hannoBUMmN cUCTEMaMy;

— 6a3oBi 3HaHHs npo mepexesi mogeni (OSI, TCP/IP), npotokonu (HTTP, DNS,
FTP, SSH Towo), I|P-agpecadito, MapwpyTusauito Ta poboTy 3 MepexeBuMn
iHTepdencamy,;

— BOJIOAIHHA ofHieto abo Kinbkoma MoBaMu nporpamyBaHHs (Hanpuknag, Python,
JavaScript, Java), HeoOxigHMMKM Ons HanucaHHa ckpuntiB, pobotn 3 APl Ta
aBToOMaTm3auil XMapHUX NPoLIeCIB;

— 3HaHHA NpuUHUMNIB NobyaoBM pensauinHuX | HepensauinHnx 6a3 gaHux, 6asosi
HaBu4kM popmyBaHHs 3anuTiB Moo SQL. Po3ymiHHS  CTpyKTypu  OaHuX,
MaclTaboBaHOCTI Ta pennikauii.

lNMporpamHi pe3ynbTaTn HaBYaHHSA:

— MaTu nepegoBi KOHUenTyarnbHi Ta METOAOSOriYHi 3HaHHA 3 aBToMaTtu3sauii,
KOMMN'IOTEPHO-IHTENPOBAHNX  TEXHOMOriK Ta  pOBOTOTEXHIKM W 3 OOTUYHMX
MDKOMCUMNAIHAPHUX HanpsaMiB, po3yMiTU MeTOOOMOrii0 HayKOBMX OOCHIAKEHb. YMITH
3aCTOCOBYBATU IX Y BITACHUX OOCHIIKEHHSIX, CKEPOBAHUX HA OTPUMAaHHSA HOBUX 3HAHb
Ta/abo 3gincHeHHs iIHHOBAaUiM, Ta y BUKNagaubKin NpakTuu;

— NNaHyBaTu i BUKOHYBaTW €KCNepUMEHTarnbHi Ta/abo TeopeTUdHi OOCNIAKEHHS
cUCTeM aBTOMaTM3alil, KOMM'IOTEPHO-IHTErPOBaHUX Ta POBOTOTEXHIYHMX KOMMMEKCIB Ta
X CKNagoBuMX 3 BUKOPUCTAHHAM CyYHaCHUX METOAIB AOCNIIPKEHHA, TEXHIYHUX, MPOrpaMHNX
3acobiB Ta 3 JOTPMMAHHAM HOPM akageMiyHol i npodecinHoi eTukn. dopmynioBaTH i
NnepeBipsATU TiNOTe3n; BMKOPUCTOBYBATU ANs OOIPpYHTYBaHHS BUCHOBKIB pe3ynbTatu
TEOPETUYHOro aHanidy, ekcnepuMeHTanbHUX JOChiMKeHb i MaTeMaTudHoro Ta/abo
KOMM'IOTEPHOIO MOAESOBAHHSA, HAasiBHI NiTepaTypHi AaHi;

— po3pobnsaATK Ta peani3oByBaTh HayKoBi Ta/abo iHHOBALWHI IHXEHEPHI NMPOEKTU B
ranysi aBromartmsadii, KOMN'IOTEPHO-IHTErPOBAHNX TEXHOMOriN Ta POBOTOTEXHIKW, SKi
AaloTb 3MOry nepeocMUCIUTU HasiBHE Ta CTBOPUTM HOBE UinicHe 3HaHHA Ta/abo
npodecinHy NpakTUKy 3 BpaxyBaHHSM €KOHOMIYHUX, MpaBOBUX, CoOUianbHUX Ta
eKonoriyHnx acnekTiB. 3abe3neyvyBaTi 3aXMCT iHTENEKTyarnbHOI BNACHOCTI;

— BNpOBaXXyBaTW, eKcnsiyaTyBaTh Ta CynpoBOAXKYyBaTU CUCTEMU aBTOMaTu3auil,
POBOTOTEXHIYHI KOMMSIEKCM Ta 1X KOMMOHEHTW, a TaKoX iHTenekTyasbHi cuctemu
ynpaerniHHS Ta Kibepdi3nyHi cuctemu;



— 3aCTOCOBYBaTU ENEKTPOHHI, iH(POpMaUinHIi Ta KOMYHiKaLinHi  TeXHONorii
B3aemMogii.

OpraHi3audis Kypcy, chbopMu Ta MeToAU HaBYaHHS.

— OCBITHIM Npouec cknagaeTbCa 3 NeKuin, NPakTUYHUX 3aHATb Ta CaMOCTIMHOro
BMBYEHHS MaTepianie Ha nnatgopmi Moodle. BiH Takox Bknodae poboTy 3
npodecinHnmm mxepenamm iHdpopmadii, nowyk matepianis y Kortext Ta Research4life 3a
aHrMoOMOBHUM Te3aypyCoOM, BUKOHAHHSA iHOMBIAYanNbHUX 3aBAaHb, a TakoX KOHCynbTauii
— K iHOUBIgyarbHi, Tak i rpynosi.

— BigBigyBaHHA nNeKUiMHUX 3aHATb He € O0OOB'A3KOBMM, BOHO BIiTAETLCS.
3po6yBayam BMLLOI OCBITU PEKOMEHAYETLCA O3HANOMUTUCS 3 MaTepianamun 40 nekuil
3aspganerigp, Wob Ha 3aHATTSAX MOXHa 6yno obrosoptoBaTh NPOBNEMHI MUTAHHSA.

— [NpaKkTnyHi 3aHATTA cnpsAMOBaHi Ha PO3BMTOK HAaBUYOK MOAENOBAHHSA NpoLeciB
aBToMaTtu3auii Ta o6pobka JaHUX, 30Kpema LUMSAXOM Po3rnsaay peanbHUX Kemncis. Ix
BiABiQyBaHHS TaKOX PEKOMEHOYETLCS.

— Big 3006yBadviB noTpebyeTbCca BMKOHATY iHOMBIAYyanbHi 3aBAaHHA Ta MOAYIIbHI
KOHTPOSIbHI poboTn y TepMiHM, siKi BCTaHOBNEHO B po3aini «Posnogin 6Ganie 3a
KOHTPOSIbHUMU TOYKaMK Ta rpadik IX BUKOHAHHSI».

— 3 006niKkoM MOTOYHOI CUTyauil Big y4YacCHMKIB OCBITHbOrO MPOLIECY OYiKYETbCS
BUKOHAHHA BMMOr 6Gesneku nig 4vac Aii curHany «[lloBiTpsiHa TpuBora», CaHKUil 3a
3anveHHs 3aHATTA abo HesIBKY Ha 3aHATTS HEe 3aCTOCOBYIOTLCS.

— OnuioHanbHO OOCTYMHI iHAMBIQYanbHI Ta rpynoBi KOHCyNbTauil. 3 BUKNagayem
MOXHa 3B’s13aTMCA Yepes eNeKTPOHHY NOLTY, B YaTi abo B nepcoHanbHin po3mosi B MS
Teams.

MoBa oOCBITHLOro npouecy: VYKpaiHCbka, aHrnincbka (OKpeMi mkepena
nitepatypu, pakTonoriyHa Ta iHwa iHpopmauis).



2 HABYAJIbHA NMPOIrPAMA

3micmoeutli Mmodynb 1. Apximekmypa ma mexHOJI02i4Hi OCHOB8U XMapHUX
ob4ucneHb

Tema 1. KoHuenTyanbHi 3acagn XMapHMUX TeXHOJSOriIN

EBontouis po3nogineHnx obumcneHs. MNMoHaTTs cloud computing Ta 1oro kno4osi
xapakTtepuctukm (elasticity, scalability, on-demand self-service, measured service).
MopiBHAHHA TpaguuinHol IT-iHppacTpykTypu Ta XxmapHol mogeni. Ponb xmapHux
TEXHOSOrin y UndpoBin TpaHcdopmadii NPOMUCIOBUX NIANPUEMCTB.

Tema 2. Moaeni HagaHHA Ta po3ropTaHHsA XMapHUX cepBiciB

Mogeni laaS, PaaS, SaaS, FaaS. lNy6niyHi, npuBatHi, ribpuaHi Ta MynbTUXMapHi
cepeposuwa. SLA Ta ynpaBriHHA piBHEM cepBicy. EKOHOMIYHI acrnekTu BUKOPUCTaHHS
xMapHux TexHonorin (CAPEX/OPEX).

Tewma 3. TexHonorii BipTyanisauil Ta KOHTeMHepu3auii

lnepsisopw. BipTyanbHi mawmnHn. KoHTenHepHi TexHosorii (Docker). OpkecTpauis
KoHTenHepiB (Kubernetes). MopiBHANbHUI aHani3 VM Ta KoHTenHepiB. IHdpacTpykTypa
Ak kog (laC). DevOps T1a CI/CD y xmapHOMY cepefoBULL.

Tema 4. ApXiTeKTypu XMapHMUX 3aCTOCYHKIB

MoHoniTHa Ta MikpocepBicHa apxiTektypu. Serverless-nigxia. ABTomatnsoBaHe
MacwTtabyBsaHHA.  BucokogocTtynHi  cuctemun. [lobygoBa  XMapHO-OpPiEHTOBAHOI
IHPACTPYKTYpU ONS IHTENEKTyanbHUX CUCTEM YNpPaBIliHHSA.

3micmoeuli moldynb 2. XmapHi cepeicu, 6e3neka ma iHmezpayisa 3
iHmenekmyanbHUMuU cucmemamu

Tema 5. XmapHi cepBicu 36epiraHHs Ta 06poOOKK faHnX
Pensuinni Ta NoSQL-6a3u gaHux y xmapi. PosnogineHe 36epiraHHs, pennikauis
Ta pe3epByBaHHs. Big Data y xmapHomy cepepnoBuwli. Data Lakes Ta cxoBuLia gaHUX.

Tema 6. XmapHi nnarcdopmu ana aHaniTMKM Ta MalWMHHOIO HaBYaHHA
MLaaS Ta Al-cepBicu. Po3ropTaHHa mogenen mMalmHHOro HaBdaHHA. O6pobka
NoToKoBMX AaHuXx. IHTerpadis 3 IoT Ta kibepdiznyHmmmn cuctemamum.

Tema 7. be3neka Ta ynpaBniHHA XMapHOK iH(ppaCTPYKTypoOro

Mogeni 3arpo3 y xmapHoMy cepegosuui. IAM-cuctemn. AyTeHTudpikauis Ta
aBTopu3auia. KpunrtorpadiyHmin 3axuct gaHux. MOHITOpUHr, ayauT, >XypHartoBaHHS
nogin. OnTumisauia BUTpaT Ta yrnpasniHHA pecypcamu.

Tema 8. IHTerpauis xmapHMX TeXHOSOriM y NpoMucnoBi Ta Kibepdi3anyHi
cuctemm

MobynoBa XMapHO-OPIEHTOBAHUX cucrtem MOHITOPUHTY. Mepenava
TenemeTpuyHmx gaHmx. MNpomucnosui [oT. Undposi asinHnkn. MacwTtaboBaHicTe Ta
BiJMOBOCTINKICTb IHTENEKTYyanbHUX CUCTEM YNpaBIiHHS.



3 OBCHAr | CTPYKTYPA OUCLUUMNNIHU

KinbkicTb rogmH

3’?}?' HasBu 3micToBUX MOAYNIB | TEM Y CBOTo B T.Y.
n [neE)|na6| cP
3wmicmosuli modyrnb 1. Apximekmypa ma mexHO102i4Hi OCHO8U XMapHUX 064YUCIIEHb

1. KOHLI,eI'ITyI?J'IbHI 3acagn  XMapHUuX 10 > > 6
TEXHONOTriN

2. | Mopeni HaflaHHA Ta PO3ropTaHHs 14 o o 10
XMapHUX CepB.iciB

3. TeXHOfIOFII BipTyanisauii Ta 14 o o 10
KOHTenHepu3aauji

4. | ApXiTEKTYpU XMapHUX 3aCTOCYHKIB 14 2 2 10

3micmosuti Modyrnb 2. XmMapHi cepsicu, besrneka ma iHmezpauis 3 iHmenekmyanbHUMU

cucmemamu

5. | XmapHi cepsicu 3b6epiraHHs Ta 14 2 2 10
006pobKn gaHmx

6. | XmMapHi nnatdopmun gnsa aHaniTmkm 26 4 4 18
Ta MaLUMHHOIO HaBYaHHSA

7. Eesneka Ta ynpasniHHSA XMapHO0 14 > > 10
iHPPACTPYKTYPOLO

8. | IHTerpauiss XMapHUX TEXHONOTIN Yy
NPOMMCIIOBI Ta Kibepdi3nyHi 14 2 2 10
cucTeMm

Ycboro roauH 120 18 18 84

TyT i gani: J1 — nekuii, N (C) — npakTn4yHi (cemiHapcbki) 3aHATTH, Jlab —
nabopatopHi 3aHATTA, CP — camocTinHa poboTa 3000yBayiB BULLIOT OCBITH.

Mepenik npakTM4HNX poodiT

Ne Ha3ea abo onuc 3micTy npakTU4HuX poboTu

3/n

1 [MpoeKkTyBaHHA XMapHOI apXiTEKTypWn IiHTenekTyasrbHOI CUCTEMM YnpaBniHHSA
TEXHOMOrYHNM NpoLiecomM

2 MogentoBaHHA MacluTaboBaHOCTI Ta NPOAYKTUBHOCTI XMapHOI iHPaCTPYKTypu

3 PosropTtaHHs Ta iHTerpauis ML-cepBicy y XMapHOMY cepefoBULLi

4 Po3pobka nonitukn 6e3nekn T1a 3abesneveHHs BiAMOBOCTIMKOCTI XMapHOI CUCTEMMU

Mepenik iHauBiAyanbHUX 3aBAaHb
Y Tabnuui HaBeaeHO OPIEHTOBHUI Nepenik TeMaTuk1 iHaMBIQyanbHOro 3aBAaHHS.

Ne OpieHTOBHMI Nepenik TeM ANd iHAMBIAyanbHOro 3aBAaHHS

3/n

1 [MpoekTyBaHHSA adanTUBHOI XMapHOI apxXiTeKTypu Ans  iHTenekTyarnbHOi cuctemu
ynpaeIiHHA

2 Po3pobka xmMapHO-OpieHTOBaHOi cuctemm o6pobkM NOTOKOBUX JAHUX




4 Nigxoau TA KPUTEPII OLIIHIOBAHHA

4.1

Posnogin 6GaniB 3a KOHTPOSIbHUMWU TouykKamMu Ta rpadik ix
BUKOHaHHS

TwKHI 1123 4 5|6 7 8 9 (10| 11|12 |13 | 14 | 16| 16 | 17 | 18 | Beboro

Buan
KOHTP.
TOYOK

Po6oTa Ha
NPaKTUYHUX
3aHATTSX

10 10 10 10 40

Yac 8uUKOHaHHSs

75 75 75 75
XB XB XB XB

CknagaHHs
iHOMBIQyanbHNX
3aBAaHb

20 20 40

Yac 8uKkoHaHHS

240 XBUNuH 240 XBUIWH

MopaynbHi
KOHTPOSIbHI
po6oTun

10 10 20

Yac 8UKOHaHHS

75 XBUNWH 75 XBUIUH

Bcboro

50 50 100

4.2 3MicT Ta BUMOIrn 4O KOHTPOJIbHUX TOYOK

Has3Ba
KOHTPOJbHOI
TOYKHU

Onuc KOHTPOMbHOI TOYKN, NOPSAAOK i NPOXOAKEHHA Ta OTPMMaHHA 6aniB

Pob6ota Ha
NPaKTUYHMX
3aHATTAX

MP1.
MpoekTyBaHHA
XMapHoi
apxiTekTypu
iHTenekTyansHol
cucTemm
ynpaeniHHA
TEXHOMNOMYHUM
npoLecom

nP2.
MopentoBaHHSA
MacLTaboBaHOCTI
Ta
NPOAYKTUBHOCTI
XMapHoi
iHcbpacTpyKTypm

OuiHka 3a pobOoTy Ha NPaKTUYHOMY 3aHATTI OrONOLLYETLCA HaNPUKiIHUI 3aHATTSA |
Moxe OyTu ockapkeHa ofpasy X.

Max 10 6anis:

—3006yBay BMLWOI OCBITM MPOOEMOHCTPYBaB KPUTUYHE OCMWCIEHHS Mg 4ac
BMKOHaHHSI NMPaKTUYHOro 3aBAaHHSA, a TakoX HaBiB apryMeHTOBaHi BUCHOBKM nMig,
Yac NPOEKTYBAHHSA XMapHOi apXiTEKTYpu iHTEeneKTyanbHOI CUCTEMU ynpaBniHHS
TEXHOMOoriYHMM npouecom, AaB NpsMy Ta peneBaHTHY BiAMNOBiAb Ha NocTaBneHe
MATAHHA 3 BUKOPWUCTAHHAM OOrpyHTOBAHOrO MOCWMAHHA Ha TEOPEeTUYHUN
MaTepian Ta Bapiauii 3MiHW BigNOBiAb Ha 3MiHY BXiAHWX YMOB, B T.4. y BUrmsagi
JoJaTKoBUX 3anuTaHb / 3Mir ctucno dopmanidyBatu BepbanbHO CYTHICTb
npobnemun 3a cuTyauieto, iOeHTUIKyBaTK KIOYOBI CKMNagdoBi Ta MpioputeTtu
BMPILLEHHS, 3anponoHyBaB foriyHe po3B’sidaHHs (6 Ganis);

— OUjiHKa iHiuiaTMBHOCTI y po0OTi Hag NpobneMoto, MOriYHOCTI Ta CTPYKTYPOBAHOCTI
BiOMOBIAi, 30aTHOCTI KOMYHiKyBaTWM Yy KOMaHAi Ta nig BMAAMBOM HeraTmMBHUX
chakTopiB, B T.4. Nig TUCKOM BMKNagaya ta/abo rpynu, BMiHHA BECTU OUCKYCilO Ta
OYyTN KPUTUYHUM Ta CaMOKPUTUYHUM (4 Banu).

Max 10 6anis:

—3000yBay BULLOI OCBITM MPOOEMOHCTPYBAB KPUTMYHE OCMUCIIEHHA Mig 4ac
BMKOHAHHS MPaKTUYHOro 3aBAaHHS, a TakoX HaBiB aprymMeHTOBaHi BUCHOBKM 3a
pesynbTataMmuM MOZEmNBaHHA MacluTaboBaHOCTI Ta MNPOAYKTUBHOCTI XMapHOi
iHcbpacTpyKTypu, AaB NpAMY Ta peneBaHTHY BiANOBiAb Ha NOCTaBMNeHE NUTaHHS 3
BMKOPUCTaHHAM OOI'pyHTOBAHOIMO MOCUMAHHA Ha TEOpeTUYHUM MaTepian Ta
Bapiauii 3MiHM BigNOBiAb Ha 3MiHYy BXiQHMX YMOB, B T.4Y. y BUIMSAi LOAATKOBMUX
3anutaHb / 3Mir ctucrno dopmanidyBatu BepbanbHO CyTHICTb npobnemu 3a
cuTyauieto, igeHTUpikyBaTU KrOYOBI CKMagoBi Ta MpiopuTeTU BUPILLEHHS,
3anpornoHyBaB NoriyHe po3B’a3aHHA (6 6anis);

— OUiHKa iHiLiaTMBHOCTI y poboTi Haa Npobnemoto, NOriYHOCTI Ta CTPYKTYPOBaHOCTI
BignoBifj, 34aTHOCTI KOMYHiKyBaTW Yy KOMaHAi Ta nif BNIMBOM HeraTUBHMX
chakTopiB, B T.4. Nig TUCKOM BMKNagada ta/abo rpynu, BMiHHA BECTU OUCKYCilO Ta
OYTN KPUTUYHUM Ta CAMOKPUTUYHUM (4 Ganwu).




Has3Ba
KOHTPOJIbHOI
TOYKMU

Onuc KOHTPOJLHOI TOYKN, NOPSAAOK i NPOXOAKEHHA Ta OTPMMaHHSA 6aniB

MnP3.
PosropTtaHHsa Ta
iHTerpauis ML-
cepsicy y
XMapHOMY
cepenoBULL

MP4. Po3pobka

noniTnkn 6e3nekn
Ta 3abe3neyeHHs
BiMOBOCTIWKOCTI
XMapHOi cucTemu

Max 10 6anis:

—3p06yBay BULLIOT OCBITU MPOOAEMOHCTPYBaB KPUTUYHE OCMUCIIEHHA nif 4ac
BMKOHAHHSI NPaKTUYHOrO 3aBAaHHS, @ TaKoX HaBiB apryMeHTOBaHi BUCHOBKM Nig
Yac po3ropTaHHs Ta iHTerpauis ML-cepsicy y xmapHOMy cepefoBuLLi, AaB NpsiMy
Ta peneBaHTHY BiONOBiAb Ha NOCTaBfeHe MNUTaHHA 3 BUKOPUCTaHHAM
OBrpyHTOBAHOIO MOCUMAHHA Ha TEOopeTMYHWUA MaTepian Ta Bapiauii 3MiHK
BiONOBiAb Ha 3MiHY BXiAHMX YMOB, B T.4. Y BUMMSAi 4OAATKOBMX 3anuTaHb / 3Mir
ctucno dopmanisyBsatu BepbanbHO CyTHICTb npobremMu 3a cuTyali€to,
iAeHTUIKyBaTK KIHOYOBI CKMNagoBi i MpiopuTeTU BUPILLEHHS, 3anponoHyBaB
norivyHe po3B’aA3aHHs (6 6anis);

— OUiHKa iHiLiaTMBHOCTI y pobOTi Haa Npobemoto, NTOriYHOCTI Ta CTPYKTYPOBaHOCTI
Bi4MOBIAi, 30aTHOCTI KOMYHiKyBaTWM Yy KOMaHAi Ta nig BRAAMBOM HeraTmMBHUX
cakTopiB, B T.4. Nif TUCKOM BMKNagaya ta/abo rpynu, BMiHHA BECTU OUCKYCIilO Ta
BYTN KPUTUYHUM Ta CaMOKPUTUYHUM (4 Banu).

Max 10 6anis:

—3006yBay BMLWOI OCBITM MPOOEMOHCTPYBAB KPUTMYHE OCMMUCAEHHA Mig 4ac
BMKOHAHHSI NMPaKTUYHOIO 3aBAaHHS, a TakoX HaBiB apryMeHTOBaHi BUCHOBKM nMig,
yac po3pobka nonitTnkn 6esnekn Ta 3abe3neyeHHsi BiOMOBOCTIMKOCTI XMapHOI
cucTeMu, OaB MpsIMy Ta peneBaHTHY BiOMNOBiAb Ha MOCTaBMEHe MUTaHHA 3
BMKOPUCTAHHAM OOI'PYHTOBAHOIO MOCWUMNAHHA Ha TEOpPEeTUYHUM MaTepian Ta
Bapiauii 3MiHM BignoBigb Ha 3MiHY BXigHMX YMOB, B T.M. Y BUMMA4i 404AaTKOBUX
3anuTaHb / 3Mmir ctucno dopmaniyBatu BepOanbHO CYTHICTb npobrnemu 3a
cuTyauieto, iOeHTMdIKyBaTU KIIOYOBi CKMagoBi iTa MNpiOpUTETUM BUPILLEHHS,
3anponoHyBaB oriyHe po3B’sa3aHHA (6 6anis);

— OujiHKa iHibiaTUBHOCTI Y poboTi Hag Npo6nemoto, NOriYHOCTI Ta CTPYKTYPOBAHOCTI
BiONOBIAj, 34aTHOCTI KOMYHiKyBaTW y KOMaHAi Ta nig BNIMBOM HEraTUBHMX
chakTopiB, B T.4. Nig TUCKOM BMKNagaya ta/abo rpynu, BMiHHA BECTU OUCKYCilO Ta
OYTU KPUTUYHUM Ta CaMOKPUTUYHUM (4 Ganu).

BukoHaHHs Ta
3axumcT
iHOMBIgyansHOro
3aBAaHHsA

IH3 1.
MpoekTyBaHHA
aganTuBHOI
XMapHoi
apxiTekTypu ans
iHTenekTyansHol
cmctemm
ynpaeniHHA

IH3 2. Po3pobka
XMapHO-
OpieHTOBaHoI
cmctemMun obpobkn
NMOTOKOBUX OAAaHUX

MigroToBneHui 3BIT 3 iHAMBIQyanbHOro 3aBaaHHA y BUrnagi cdanny *docx, abo
*pdf posmiwyeTbea y BignosigHoMy posaini ancuunniiv B Moodle i nepeBipsieTbes
NPOTAroM TUXHSA NiCNA 3aBepLUeHHA TepMiHy nogadi. OckapXXeHHs OLUiHKM MoXe
OyTK 34iliCHEHe Ha OCTAHHLOMY NPaKTUYHOMY 3aHATTI MOAYNS.

Max 20 6aniB:
— 3p06yBay BMLLOI OCBITY NiAroTyBaB 3BiT BiAMOBIAHO iHAMBIAYaNbHOro 3aBaHHS,

B SKOMY: BWKOHaB MPOEKTYBaHHA adanTUBHOI XMapHOi apxiTektypu Ans
iHTenekTyanbHOI  CUCTEMU  ynpaBniHHA, OOGrpyHTyBaB CBOE  GayeHHs
TEOpEeTUYHUMKU  KOHUenuiasmn abo Moaenamn, npeacTaBuB — aHaNiTUHHUN

BMCHOBOK; 3BiT CTPYKTYPOBaHO, BMKINaAeHO HaykoBuM cTurnem (7 6anis);

— 3BIT MICTUTb KOMMIIEKCHY, FOriYHYy NpOono3uLito BUPILLEHHS iHAMBIQyanbHOro
3aBOaHHS; SKWO HaBedeHe pilleHHA He € KomnrekcHUMM abo He BignoBigae 3a
CTUMEM | BMKNageHUMM MO3ULIAMU 3aBAaHHSA, MICTUTb OYEeBWOHO HenpaBauBY
iHpopMauito, TO ouiHKa 3a UUM KpuTepiem 3HKYyeTbCs (7 6anis);

—3000yBay nig 4ac npeseHTauii / 3axucTy 3BiTY [OEMOHCTPYE BOJOLIHHS
TEPMIHOMOrYHUM anapaToM, BIAMOBIJAE Ha 3anuUTaHHSA, 30aTHUMA  LUBUAKO
aganTyBaTy No3uuito Nig 3MiHW y BUXIQHOMY cuTyauitHOMy 3aBAaHHi (6 6anis).

Max 20 6anis:

— 3p06yBay BMLLOI OCBITY NigroTyBaB 3BIT BiAMOBIAHO iHOMBIAYaNbHOIO 3aBOAHHS,
B SIKOMY: PO3pO6GIIEHO XMapPHO-OPIEHTOBAHY CUCTEMY OOPOOKM NOTOKOBUX AAHMX,
obrpyHTyBaB CcBO€ OayeHHs, MpeacTaBuMB aHanmiTUMHWA  BUCHOBOK;  3BIT
CTPYKTYpOBaHO, BMKNageHo HaykoBuM cturnem (7 6anis);

— 3BIiT MICTUTb KOMMIEKCHY, FMOriYyHy Npono3uLito BUPILLEHHs iHAMBIQyanbHOro
3aBOaHHS; SKWO HaBedeHe pilleHHsA He € KommniekcHMM abo He BignoBigae 3a
CTUMEM | BMKNageHUMM MO3ULIAMU 3aBAaHHSA, MICTUTb OYEeBWAHO HenpaBauBY
iHpopMaUito, TO OLiHKa 33 UMM KpuTepiem 3HMKyeTbea (7 6anis);




HasBa Onuc KOHTPOJLHOI TOYKN, NOPSAAOK i NPOXOAKEHHA Ta OTPMMaHHSA 6aniB

KOHTPOJIbHOI
TOUKMU

—3p006yBay nig Yac npeseHTauii / 3axucTy 3BiTY OEMOHCTPYE BONOLIHHS
TEPMIHOMOrYHUM anapaToM, BIAMOBIJAE HaA 3anWUTaHHSA, 30aTHUWWA  LUBUAKO
aganTtyBaTy No3uuito Nig 3MiHW y BUXIGHOMY cuTyauinHoMy 3aBfaHHi (6 6anis).

MogaynbHi MKP BukoHyoTbca B Moodle nig 4ac oCcTaHHbOro NPakTUYHOroO 3aHATTS B Moy

KOHTPOIbHi 3a 1 rognHy 10 xBunuH. Y pasi HedaBkM abo HEMOXNMBOCTI BUKOHaHHA MKP 3

po6oTun MOBaXXHUX MPUYUH Ha Take 3aHATTS AOMyCcKaeTbes BiakpuTTa BUKOHaHHA MKP 3a

NOroKEHHsIM 3 BMKMagavyem B iHWWA 4vac acuHxXpoHHO. KinbkicTb cnpob He
00OMeXy€eTbCsl, 0gHaK 0OMeXeHHs1 No Yacy BukoHaHHst MKP 3anuwaetbcea. KoxHa
MoAyINbHa KOHTposibHa poboTa BkIitoyae 6110k TECTOBUX 3aBAaHb 3 TEOPETUYHOIO
MaTepiany moaynsi (max 10 ©6aniB). TecToBi 3aBOaHHA SBNATb COOOHO TECTU
MHOXWHHOrO BMOOpy abo BianoBigHOCTI. TeCTU OUiHIOTLCA 3a chniBNagiHHAM 3
npaBuWNbLHO BigNOBIAAH.

[lopaTkoBi 3ayBaXXeHHS:

—3000yBay  BULLOI OCBITU MOXE OCKapXWUTU OTPUMaHi OUiHKM B  MNOPSAAKY,
nepenbavyeHomy [lonoXeHHSAM Mpo oOpraHi3auito OCBITHbOro npouecy (HopmaTuBHi
nokymeHTn : Polytechnic (metinvest.university)) Ta [NlonoxeHHAM npo noniTuky Ta
npoueaypw BperyntoBaHHA KOHMNIKTHMX cuTyauin (AkagemivyHi_nonitukm : Polytechnic
(metinvest.university));

— OUiHKM, OTpuMMaHi 3a poboTy Ha NPaKTUYHUX 3aHATTSAX, HEe MOXYTb OyTu
BignpauboBaHi abo nokpalleHi, OKpiM npoueaypu OCKapXKeHHS, OUiHKM 3a iHWi BMan
NMOTOYHOrO KOHTPOSIO MOXYTb OYyTWM MoOKpalwleHi 3a iHAMBiAyanbHOK OOMOBIEHICTIO 3
BUKNagayem;

— BMKMNagay He Mae npaBa 3HMXKyBaTU OUIHKY 3a iHAuBiQyanbHe 3aBaaHHs abo
MOAYMbHY KOHTPOSbHY poB0Ty, AKLWO0 BOHW He Bynn cknageHi B4acHO, O4HaK B pasi, AKLWOo
Taka poboTta byna ouiHeHa ni3Hiwe, HiXXk MOMEHT 3aBEpPLUEHHSI TEOPETUYHOIO HAaBYaHHS Y

CeMecCTpi, TO BiANOBiAHAa OLUiHKa He BPaxOBYETLCS Y PENTUHrY 3000yBaYiB OCBITH.

4.3 dopma

I'IiFI,CYMKOBOrO KOHTPOIJI0. nOpﬂ,D,OK BU3HAYeHHA

NiACYMKOBOI OL|iHKM

dopma 3anik, TO6TO NiaCyMKOBa OLjiHKa BCTaBMNSAETLCA AK CyMa OLiHOK NOTOYHOIo KOHTponto 6e3
nigCyMKOBOro | NpoBefeHHs 00aTKOBUX KOHTPOSbHUX 3aX0AiB
KOHTPOSIIO
YmoBu AKWO Cyma OLIHOK 3a MOTOYHMI KOHTPOSb 3a CEMECTP CTaHOBMTb MeHwe 60 Oanis,
gonycky  go | HeoOxigHo BignpautoBaTu BiANOBIAHI BUAW KOHTPOMO MOTOYHOI YCMILLHOCTI 40 3BEPLUEHHS
NigCyMKOBOro | TEOPETUYHOro HaBYaHHS
KOHTPOIK
Mopsagok — SIKLWO MPOTArOM CEMEeCTpy 3a pesynbTaTamu NMOTOYHOIO KOHTPON 3400yBay BULOT
BU3HaYEHHS OCBIiTU HabpaBs meHLwe 60 6anig, TO Nig Yac ek3aMmeHauinHOT cecii oMy HagaeTbesa 3Mora
nigcyMKoBOl OTpMMaTK/NoKpaLnT BNAcHUN pesynbTaT 3 YCiX BUAIB MOTOYHOIO KOHTPOMO, Kpim
OLLiHKM aKTUBHOCTI Ha HaBYarbHUX 3aHATTSX;
— Y pasi, SKLO0 NPOTSIroM CEMECTPY 3a pe3yrbTaTamu NOTOYHOIO KOHTPOS abo B NpOLIECi
MOKpaLLeHHs1 BNacHUX pes3yrnbTaTiB 30o0yBad BULLOI OCBITM Habpas Ginbwe 60 Ganis,
Momy BUCTaBnSETbCA hakTMyHa cyma GaniB i ouiHka «3anik», B iHLWOMY BUMNagKy —
«He3anik».
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BignosigHiCTb MiXX NPUMHATUMW B YHIBEPCUTETI LWKanamu OLUiHKM HaBedeHa B
Tabnuui.

banbHa N TpaguuinHi Wwkanu
PiBHi Xapakrtepuctuka .
LKana lcnut 3anik

3p00yBay BULLOI OCBITU AEMOHCTPYE
BMOATHUN piBEHDb JOCSITHEHHS
3annaHoBaHNX pesynbTarTis
BMBYEHHSA HaB4alnbHOI AUCLUNMIHK,
WO 3acBigyyTb KNoro 6e3ymMoBHY
rOTOBHICTb A0 NOAanbLLIOro HaB4YaHHSA
Ta/abo npodecinHoi AianbHOCTI 3a
draxom

3p0o0yBay BULOI OCBITU BUABISE
BULLINN 3a cepeaHin piBEHb
OOCATHEeHHS 3annaHoBaHUX
pes3ynbTaTiB BMBYEHHSI HaBYarbHOI
82-89 B auecumnniHn - Ta rOTOBHOCTI Ao
noganbLUoro HaBYaHHS Ta/abo
nNpodecinHol QisnbHOCTI 3a haxom, B
MOro 3HaHHax abo [iax MpuCyTHI
HE3Ha4Hi MOMUIKK Hobpe
3p000yBay BULWOI OCBITU BUSABISE
cepeHin piBEHb JOCSATHEHHS
3anfaHoBaHUX pesynbTarTis
BMBYEHHSA HaB4YanbHOI ANCLUUMMIHM Ta
rOTOBHOCTI A0 NOAanbLLIOro HaB4YaHHS
Ta/abo npodecinHoi AianbHOCTI 3a
daxom, B MOro 3HaHHsX abo Aaisx
NPUCYTHI AesKi 3Ha4yLLi NOMWUITKA
3po0yBay BULWOI OCBITU BUSABISE
3a0BINIbHUA  piBEHb  OOCArHEHHS
3annaHoBaHnx pes3ynbTaTiB
BMBYEHHSA HaB4YanbHOI ANCLUMUMIIHM Ta
rOTOBHOCTI A0 NOAAanbLLIOro HaB4YaHHS
Ta/abo npodecinHoi AianbHOCTI 3a
daxom, B MOro 3HaHHsX abo Aaisx | 3agoBinbHO
HasiBHi CYTTEBI NOMUIIKN

HasaBHi MiHiManbHO AocTaTHi Ans
noganbLIoro HaBYaHHS Ta/abo
60-66 E nNpodecinHol OiSNbHOCTI 3a dhaxom
pe3ynbTatm BMBYEHHS HaBYasbHOI
AncumnniHm

Huska 3annaHoBaHMX pesynbTaTiB
HaBYaHHA He [JocArHyTi. PiBeHb
HasiIBHUX pe3yrbTaTiB HaBYaHHA €
HEeOOoCTaTHIM anga noaanbLLoro
HaB4YaHHa  Ta/abo npodecinHol
DisNbHOCTI 32 (haxom

PesynbTat HaB4aHHSA BiOCYTHI abo
KPUTUYHO HU3bKI

90-100 A BigmiHHO

3anik

75-81 C

67-74 D

35-59 FX
HesaposinbHO | Hesanik

0-34 F
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4.4 Ocobnusi nigxoan A0 BU3HAHHA pe3ynbTaTiB HaBYaHHA

— Y pasi, 9kwo aucumnniHa € oboB’si3koBOO Ans 3000yBada BULLIOT OCBITH, i BiH
3acBOIB MOBHICTIO abo 4acTKOBO BI4MOBIAHI NporpamMHi pesynbTaT HaBYaHHA Mig 4yac
OTPMMaHHS OCBITU Ha nonepegHix abo TakoMy X piBHi, TO KpeauTu Ta oOuiHKa 3
ancuunniim Moxe 6yTn nepesapaxoBaHa B NOpsaKy, nependayeHomy [NonoxeHHAM Npo
opraHizauito  OCBiTHbOro  npouecy (HopmaTtuBHi _ gokymeHTn @ Polytechnic
(metinvest.university)). KOHcynbTauito 3 4aHOro NUTaHHA MOXHa OTpuUMaTK y BUKNnagada,
KypaTopa abo rapaHTa OCBITHbOI NnporpamMmu, 3aeigyBada kadeapu, 3a sikor 3akpinneHo
L0 ANCLMMAINY;

— Y pasi, akwo 3go6yBay BULLOI OCBITM obBpaB U0 AUCUMNNIHY SK AUCUUMMIHY
BiflbHOro BMGOpPY, He 3BaXkaltoum Ha ToW (pakT, UM BMBYANacsa BOHa paHiwe, OuiHKa Ta
KpeauTu 3 Uiel gucumnniHi He nepes3apaxoByoTbCs;

— Y pasi, aKwo 3000yBay BMLLOT OCBITU XOTiB 61 CaMOCTINHO BUBYUTW NEBHI Kypcu 3
npobnemMaTukn iHTEeNeKTyanbHMUX cucTem ynpasniHHs (Hanpuknag, Coursera, Udemy abo
iHWKUX nnatopm, B T.4. NNaTdopM BiAKPUTUX KYPCiB BITYN3HAHNX Ta/abo 3akopLOoHHMX
yHiBepcuTeTiB), TO 1) AOUINLHO 3BEPHYTUCA OO0 CMUCKY pekoMeHOoBaHuX Bebpecypcis
abo npokoHCynbTyBaTUCA 3 BUKNAgayYeM Ha NpeamMeT peneBaHTHOCTI CaMOCIATHO
3HanAeHoro OCBITHLOIO pecypcy nporpami gUcuunsiiHmv; 2) B pasi ycrnilwHOCTI OonaHyBaHHS
TakKoro Kypcy, ske nigTBepaxyerbcs ceptudikatom abo iHWwMM crnocobom, Takomy
3p06yBavy y nopsaky, Bu3HayeHoMy [onoXxKeHHSAM Npo BU3HaHHS pe3yribTaTiB HaBYaHHS,
HabyTux y HedopmanbHin/iHdopmanbHii ocsiTi HopmatmeHi gokymeHTu : Polytechnic
(metinvest.university), Taki pe3ynbtatM MOXyTb OyTW 3apaxoBaHi 3aMiCTb OLiHKM 3
NEeBHOro B1AY NOTOYHOIO KOHTPOSHO;

— Y pasi, aKwo 3gobyead BULLOIT OCBITU peanidyBaB NEBHUI BUA HayKOBOI poboTK
(Tesn, cTtaTTd, pesynbTaTMBHA y4acTb Y CTYAEHTCbKIN oniMniadi TOWwo), TO Yy NOpsaKy,
BM3HA4YeHOMYy [1OMNOXEHHsSIM NpPO BU3HAHHS pe3ynbTaTiB HaBYaHHA, HabyTux vy
HedopmanbHii/iHdopmanbHin ~ ocBiTi  HopmatmBHi __gokymeHtn  :  Polytechnic
(metinvest.university), Taki pe3ynbTatm MOXyTb OyTM 3apaxoBaHi 3aMiCTb OLHKM 3
NeBHOro BMAy NOTOYHOro abo HaBiTb MiACYMKOBOrO KOHTPOSIH; KOHCYMbTaLilo 3 NUTaHb
BU3HaAHHA pesynbTaTiB HedpopmarnbHOI Ta iHbopMarbHOI OCBITM MOXHa OTpumMaTu B
YyNOBHOBaXKeHOT ocobu Big kadeapw, sika BUKNagae ANCUMMAIHY; nepenik Takux ocib
MOXHa 3HanTK 3a nocunaHHam CtyaeHTam : Polytechnic (metinvest.university).
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6 AKAOEMIYHI MONITUKHU

Ak uneH cninbHoTM TexHivyHoro yHisepcutety «METIHBECT MOJIITEXHIKA» Bu
MaeTe OOTPUMYBaTUCS NEBHUX CTAHOAPTIB Ta akageMidHOl NONITUKK:

— AkademiyHa HedobpoyecHicmb BUrNsAi akagemiyHoro nnariaty; dabpukaui;
ganbcudikauii; cnmcyBaHHs oOmaHy; xabapHuuTtBa; HEOOEKTMBHOINO OLHIOBaHHS;
HagaHHsa 3g06yBavaM OCBITU Mif Yac MPOXOMAXKEHHS HMMW OLHIOBAHHS pes3ynbTaTiB
HaBYaHHA OOMOMOMM YN CTBOPEHHA nepelukos, He nepeabayveHnx ymoBamu Ta/abo
npoueaypamMmm NPOXOAKEHHSI TaKoro OLiHIOBAHHS; BNAMBY Yy Byab-akin opmi (NpoXaHHS,
YMOBIISIHHS, BKasiBKa, Morposa, NpuMyLlyBaHHSA TOLWO) Ha negaroriyHoro (HaykoBo-
negaroriyHoro) npaudiBHMka 3 METOK 34INCHEHHA HUMM HEOB’EKTMBHOMO OLiHIOBaHHSA
pes3ynbTaTiB HaBYaHHS — NPSAMO 3ab0OpOHEeHO (AoknaaHiwe npo ue — y MNMonoXeHHi npo
akagemiyHy [pobpodecHictb 3400yBayiB  BULLOI OCBITM Ta HayKOBO-MeAaroriyHuX
npauisHmkis TOB TEXHIYHOIO YHIBEPCUTETY «METIHBECT TMOJIITEXHIKA»); i B
pasi BUSIBNEHHS — &idnoeiOHul 3axi0 KOHMpOJ0 (KOHMposbHY Mmo4Ky) 6yde
ouiHeHo e 0 6anie 3a 3 HacMyrnHUM noegiGoOMJIeHHsIM OeKaHy ¢hakynbmemy ma
2o0J108i KOMicii 3 akadeMiyHOi dob6poyecHocmi YHisepcumemy.

— B pasi Bunagky HagaHHs 3go0yBadam OCBIiTM Nig Yac MNPOXOMKEHHS HUMMU
OUIHIOBaAHHA pes3ynbTaTiB HaBYaHHA [OOMOMOMM 4YM CTBOPEHHS MNepeLwkon, He
nepenbayvyeHnx ymoBamu Ta/abo npouegypamMu MNPOXOPKEHHS TaKOro OLHIOBAHHS;
BNNMBY Yy Oyab-sikii popMi (MpOXaHHSA, YMOBISIHHSA, BKadiBKka, NOrpo3a, npuMyLlyBaHHS
TOLLO) Ha negaroriyHoro (HaykoBo-rneaaroriyHoro) npawiBHMka 3 MeTo 34iINCHEHHA HUM
HEeOO’ EKTMBHOIO OLIHIOBAHHA pe3ynbTaTiB HaBYaHHS 3400yBay BULLOI OCBITM MOXE
OCKap>XUTK MpoLeaypy OUIHIOBaAHHA 3a npouegypamu, nependadvyeHuMn onoXeHHAM
Npo OpraHisauito OCBITHLOro npouecy (poaain 10).

— Martepianu B pamMkax Kypcy, 3axulieHi aBTOPCbKMM MNpaBOM, MOXYTb OyTu
BUKOPUCTaHI nuuwe Tinbku 3006yBavyamMmn OCBITU, SKMM NPU3HAYEHO AAHWW Kypc i Ans
Uinen, nos'a3aHnX 3 LM KYpCOM i He MOXYTb NOLUMPHOBATUCA.

— CninkyBaHHA 3 OOHOKYpPCHMKaMX Ta BUKNagadyem Mae OyTn npodecinHum Ta
BBIYNTMBUM.

— Ouikyetbcq, wo Bu nepeBipatnmete BCi Bawi nmMcbMoOBi  NOBIOOMNEHHS,
BKIOYAOYM MOLUTOBI NOBIAOMMAEHHA Ta noBigoMneHHa y MS Teams Ha KOpPEKTHICTb
3MIiCTy Ta MOBMW.

— YHiBepcuTeT nparHe niaTpyumyBaTU cepenoBuLLle, BinNbHE Bid AMCKpUMiHaLii abo
ANCKPUMIHAUINHUX AOMaraHb, CNpsIMOBaHUX Ha Oyab-siky noguHy abo rpyny B Mexax
CBOEI CMiNbHOTK - 3000yBaYiB OCBITK, CNiBPOOITHUKIB abo BiaBiayBaYiB.

[oknagHiwe nNpo akagemivyHi NoniTUKM CTOCOBHO €TUYHOCTI NOBEAIHKN, akageMidHOl
AobpoyecHOCTI Ta npoTtugito ByniHry MoXHa AidHaTucAa 3a nocunaHHsaMm: AkageMidHi
nonitnku - Polytechnic (metinvest.university)
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