MIHICTEPCTBO OCBITH [ HAYKH VVKPA'I'HI/I
3AXITHOYKPATHCbKMH HALIOHAJIBHUM VHIBEPCUTET
GAKYJILTET KOMITIOTEPHUX IHOOPMALIIMHUX TEXHOJIOLTH

3ATBEP/UUKYIO
/.

3 HAYKOBO-

3ATBEP/TKYIO

B.o. npopexTopy;

POBOYA TTPOI'PAMA

3 ucuurting «biiokyelin tTa undGpoBi BaIOTH»
CTYNIHL BULIOT OCBITH — OaKanasp

ranysb 3HaHb - 12 [ndpopmauiitni TexHoaorii
crietianbHicTh — 121 [Huenepist porpaMHoOro 3a0¢3rneUeHHs!
OCBITHLO-TIpodeciiiHa [HxkeHepis

nporpama — [IPOrPaAMHOTO

3a0e3MeueHHs

Kagenpa kidepdesiiexn

dopna Kype | Cemectp | Jleknii | [lpakt. | IPC Tpeninr, | Camocr. Pazom | 3an.
HaBUAHHSI (roa.) | (cemiHn.) | (rox.) KI113 podoTa (roa.) (cem.)
(roa.) (roa.) CTYIL
(roa.)
Jlenna 3 6 28 14 3 6 99 150 6
3ao4yHa 3 0 3 - - = | 138 150 6

Tepuonias — 2023

e




PoGouy nporpamy cknas 3asigysau kadeapn kiGepOesnexu, a.1.H., npogecop
Bacnnab Sukis

Poboua  mporpama  3atBepiukena  wa  3acinamii kKaenpu  kibepOesneku,
nporokosn Ne | in 28.08.2023 p.

/L —~
3aBinyBau Kadeapn % - Bacuis SLIKIB

PosrisiHyTo 1A cXBaieHo  rpynor  3a0es3neucHHs  cheliaibHOCTI iH/KeHepis
NpOrpaMHoro 3adesneyucHs, npotokon No — gin 2023 p.

["onoBa rpyriu
3a0e3neveHHs crneriajibHOCTI / Muxkona IMBAK

"apanT Ol 0’ Ceitnana KPEITAY

o



PoGouy mporpamy cknaB 3aBigyBau kadenpu kiGepOesmeku, A.T.H., Tpodecop
Bacuip Snkis

PoGoua mnporpama 3aTBepjkeHa Ha  3acimaHHi  Kadenpu — KiOepOesIekw,
nporokosn Ne 1 Big 28.08.2023 p.

3aBigyBau kadeapu Bacuns ALIKIB

PosrnsitHyro Ta cXBajeHO TPYymNow 3a0e3MedYeHHs CHEHiaibHOCTI  1HXKEHepis
IpPOrpamMHOro 3abe3neyeHHs1, mPoToKoaI No BiJl 2023 p.

I'onosa rpynu
3a0€3IMeUeHHS CIelIaIbHOCTI Muxkona [JUBAK

l'apant OII Ceitnana KPEITIY



CTPYKTYPA POBOUYOI IPOI'PAMU HABYAJIbHOI JUCLUILJIIHU

1. Onuc gucuuniinu «baok4yeiin Ta nndposi BatoTH»

JucounJiina
«biaoxkyeiiH Ta
BAJIOTH»

uudgposi

I'any3b 3HaHb,
cneniaabHicTh, CBO

XapakrepucTuka
HABYAJIbHOI 1M CUMILTIHA

Kinpkicts kpenutiB ECTS — 5

["any3p 3HaHb
12 Indopmartiitai Texnomorii

Craryc JUCUMILTIHA
BUOIpKOBa

MoBa HaBYAHHA
YKpaiHChKa

KinbxicTs 3a51iKOBUX
MOJIYJIIB — 3

CoernianbHICTh
121 Imxenepist mporpaMHOTO
3a0e31eueHHs

Pik niaroroBku:
Jenna — 3
3aouna — 3
Cemecrtp:
Jlenna — 6
3aouna — 6,7

KibKicTh 3MICTOBHUX MOIYJIIB

-2

CryniHb BUIIOT OCBITH —
OakanaBp

Jlexii (rom):

Ilenna — 28

3aouna —6

[TpakTruHi 3aHATTS (TOM):
Jlenna — 14

3aouyna — 4

3arajgpHa KUJIBKICTH
roaud — 150

Camocriiina po6ota (rom):
Jlenna — 99

3aouna — 138

Tpenine (200).

Jenna — 8

KIII3 (200).

Jenna — 3

InnuBigyansHa pobota (ron):
Jenna — 3

Tmxuesux rogud — 10,
3 HUX ayJUTOPHUX — 3

Bun nmiacymkoBoro
KOHTPOJTIO — 3aJTIK




2. Mera i 3aBaanns nucuuiiing «biaokyeiiH Ta nugposi BaaoTm»

2.1. MeTa BUBYECHHSA AUCIUILIIHN.

Meroro mucturuiinu «bJjokdeidiH Ta uu@posi BamwTH» € GOpMYyBaHHS y CTYACHTIB
IUTICHOTO YSIBJIEHHS IIPO CYTh TEXHOJIOTIi OJIOKYEHH Ta repeBart ii BAKOPUCTAaHHS B pi3HUX cepax
IISUTBHOCTI JIFOTUHH.

2.2. 3aB1aHHA BUBYECHHA JUCIHUILIIHA

OcHoBHe 3aBAaHHs AucCHUILUTIHM «bJjok4yeilH Ta mU@POBI BaJIOTH» OTPUMaHHS
CTYJICHTAMH TEOPETUYHHUX 3HAHb, CIEIIaTbHUX YMIiHb 1 MPAKTHYHUX HABUYOK 3 BUKOPUCTAHHS
TEXHOJOT1] OJIOKYEHH.

2.3. B pe3yabTaTi BUBYEHHSI THCIUILIIHA CTY/EHT MOBHHEH 3HATH:
- METOAM, aJroOpuTMH Ta TporpamHi 3acobu  3abe3meueHHs  IUTICHOCTI  Ta

KOH(]IACHITIHHOCTI JaHUX B TEXHOJIOT11 OJIOKUEHH;
- kpunrorpadir Ha OCHOBI €JINTUYHOT KPUBOI;
- cTpykTypy Aanux JlepeBa Merkle;
— MOpuHIUN QYHKIIOHYBaHHS OJOKYEHH;
— aJITOPUTMH J0Ka3y BUKOHAHOI poOOTH;
— MPUHOUN poOOTH Ta PI3HOBUIM HU(GPOBUX MIANHKCIB;
— TMPUHIUIHN POOOTH KPUIITOBATIOTH OITKOIH;
- ¢dopmatu Kir04iB y Bitcoin.

2.4. B pe3yabTaTi BUBYEHHSI IUCUMILJIIHM CTY/ICHT OBHMHEH YMITH:

- BUKOPHCTOBYBaTH TEXHOJOTI0 OJOKYeHH Yy mnpodeciiiHiii AisUIbHOCTI, OLIHIOBATH ii
e(EeKTUBHICTb;

- PO3pOOJISITH Ta BIPOBAKYBATH 1H(QOpPMAIlifHI CUCTEMH HA OCHOBI TE€XHOJOTII OJIOKUEHH
Ta LU(POBUX BAJIOT;

- 3aCTOCOBYBaTH pI3HI THNH IUIATGOPM JUIsl PO3pOOKM JOAATKIB HA OCHOBI TEXHOJOTIT

OJIOKYEHH.

3. [Iporpama HaBYaJBbHOI AUCHMILIIHU: «Biaokueiin Ta nudposi BaaoTI»

3micTroBuii Moay.b 1. TexHosoris 0/10K4eiH.

Tema 1. IloHATTa KpUNTOBaIOTH. ICTOpis KpuUnTOBamoTH OiTKOIH. BukopucTaHHS
KpuntoBatoTu. OTpUMaHHS NepIuX O1TKOIHIB. AJIbTepHATUBHI KPUITOBAIIOTH.

Jliteparypa: 1, 2, 3.

Tema 2. [IpuHumnu po60TH KpUNTOBAIIOTH OITKOIH. BinnpaBieHHs Ta OTpUMaHHS OITKOHIB.
Onepartii, 070KH, TIPHUITBO Ta O0KYelH. 3BUYaiiHi popMu TpaH3akiii. KoHCTpyKiis TpaH3aKIii.
JlomaBaHHS TpaH3aKIIii 10 3aroyioBKy. Butpara Tpan3akiiii.

Jlimepamypa: 2, 3, 4.

Tema 3. OcnoBu kpuntorpadii. Ilonsarrs xem — ¢ynkuii. BBegenns B kpunrorpadito
BimkpuToro kirova. [IpuBathi Ta myomiuHi kimrodi. Kpunrorpadiss Ha OCHOBI eTINTUYHOT KPUBOI.
I'enepyBaHHs BiIKpUTOTO Kitoya. BiTKoiH anpecu.



Tema 4. PiznoBuau mudposux mianuci. Cxemu ogHopaszoBoro mignucy. Lamport one time
signature. Yomy omHopazoBuii mignuc "omHopaszoBwit"? Mynprunignuc. IloporoBuii miammc.
I'pynoswii mianuc. Kinbuesuit mignuc. Cainuid miamnuc.

Jlimepamypa: 1, 2,

Tema 5. Ilpunmunu texuosorii Blockchain. Ctpykrypa 6i0ky. 3aronoBok 05ioky. biok
rere3ucy. 3’ exnanns 010kiB y Blockchain. JlepeBo Mepkiie (Merkle). [lepeBa Merkle ta cniporena
nepesipka miatexy (SPV).

Jlimepamypa: 2, 5, 7.

Tema 6. Anroputmu aoka3y BukoHaHoi pobotu. PoW (Proof-of-work). PoS (Proof of
Stake), DPoS (delegated Proof of Stake), = Proof of Activity (PoW + PoS),
Proof of Burn, Proof of Capacity, Proof-of-Storage, PoSe (proof-of-service).

Jlimepamypa: 2, 3, 5.

3micToBuii MoayJib 2. [lpoekTyBaHHS 104aTKIiB HA OCHOBI TEXHOJIOTII 0JIOKYEHH.

Tema 7. Mepexa Bitcoin. Apxitekrypa ogHOpaHroBoi Mepexi. Tumm By3imiB i iX 3amadi.
Pozmupena mepexa Bitcoin. [ToBni By3nu. basu nanux tpansaxiiiit

Jliteparypa: 2, 4, 7

Tema 8. ®opmaru xmrouiB y Bitcoin. [ToHATTS cTUCHYTOTO BinkpuToro kitova. Gopmaru
ocoOucTUX KItouiB. DopMaTH BIIKPUTHX KITFOUIB.
Jliteparypa: 2,4, 5

Tema 9. [IpoexT Ethereum. Cepenoumie po3poOku. MoBu nporpaMmyBaHHs IS 1aTHOPMHU
Ethereum (Serpent; Mutan; Solidity; LLL). Ethereum — akayntu. IToBimomiieHHs i TpaH3aKIIii.
@®yukuis 3MiHM crany B Ethereum. Bukonanus kopxy. biokueitn 1 maiiHiHT. JleneHTpasnizoBaHe
30epiranHs (ailmis.

Jlimepamypa: 2, 5, 7

Tema 10. [Tnatdopmu st mpoeKTyBaHHS AOAATKIB HA OCHOBI TEXHOJOTII OJ0KueitH. Azure
Blockchain Service Microsoft, IBM Watson IoT.
Jlimepamypa: 2, 4, 5.

Tema 11. be3neka Ta HaxailiHICTh [HTEpHET pedell Ha OCHOBI TeXHOJIOTIT OoKYeiH. [HTepHeT
peueit (IoT). Ichyroui npobaemu Ta 3arpo3zamu npu posroptanHi loT. Buxopucranus migxoay Ha
OCHOBI OJIOKYEHH.

Jlimepamypa: 2, 7, 8.

Tema 12. Buxopucranus texHousorii 0nokueitH. «Po3ymHI» KOHTpakTH, [HTepHET peueid,
JIOTICTUKA, IOPUCTIPYEHIiSl, MEIULIMHA, JIEpP’KaBHI PEECTPH.
Jlimepamypa: 1, 3, 8, 9.



4. CTpyKTypa 3aJIiKOBOr0 KpeauTy 3 AUCHHILIIHA «bJiok4YeilH Ta 1M(POBi BATIOTH»

4.1 lenna ¢oopmMa HABUAHHS

KinekicTh rognn

Jekuii | Ipak- IPC | CPC | Tpe- KonTtposbHi
THYH1 HIHT, 3aX0aU
3aHATTA KHI3
3micToBuit Moaynb 1. TexHomoris 6J10KueiH
Tema 1. [IoHATTS KpUNTOBAIIOTH. 2 5 OnuryBaHHs
i Yac 3aHATTS
Tema 2. [Ipunuunu pobotu | 2 8 Onnrysanus
KPUIITOBAIIOTH OITKOIH M1 4ac 3aHATTA
Tema 3. OcHoBu kpunrorpadii. 4 2 1 10 OrnnryBanHs
3 i 9ac 3aHsTTA,
OI[IHIOBAHHS
IMPaKT. 3aHATH
Tema 4. PisHoBumu  1udpoBux | 2 2 1 10 OnuryBaHHs
MIJIIUCIB. nu:F 4ac 3aHATTS,
OLIHKOBAHHSA
MIPAKT. 3aHSThH
Tema 5. [IlpuHuumm  TexHoJjorIi | 2 2 8 OnuryBanms
Blockchain 1111 4ac 3aHATTS,
OLIHKOBAaHHA
IIPAKT. 3aHATH
Tema 6. Anropurmu  Jo0kasy | 4 2 1 8 Ormurysars
BHKOHaHOI poO0OTH I/ 9ac 3aHATTA,
OLIHKOBAaHHA

IIPAKT. 3aHATH

3micToBuii MOyIb 2. [IpoeKTYBaHHS NOJATKIB HA OCHOBI TEXHOJIOT1] OJIOKYCHH

Tema 7. Mepexa Bitcoin. 2 2 8 OnuryBaHHs
i 9ac 3aHsATTS,
OLIIHIOBaHHS
IIPAKT. 3aHATH
Tema 8. ®opmatu KitouiB y Bitcoin 2 8 3 OrnuTyBaHHs
i yac 3aHATTS
Tema 9. IIpoext Ethereum.i 2 10 OnuTyBaHHS
i yac 3aHATTS
Tema 10. ITnarpopmu s | 2 2 8 OnutyBanHs
MPOEKTYBaHHS JIOJATKIB Ha OCHOBI T Hac 3aHATTA,
s OIIIHIOBAaHHsA
TEXHOJIOTIi OIOKYeHH 1
MIPAKT. 3aHSThH
Tema 11. besmeka Ta HaIiWHICTG | 2 2 8 OnmryBanHs
InTepHer pedeil Ha OCHOBI TEXHOJIOTI] T Hac 3aHATT,
6HOquI‘;IH OILIIHIOBAHHS
MPAaKT. 3aHATh
Tema 12. BukopucTtanHs TEXHOJOTII | 2 8 OmuryBanus
OJIOKYEHH 111 9ac 3aHATTS
Pazom 28 14 3 99 6




4.2 3aouna popMa HABYAHHSA

KinbkicTh roausn
Jlexmii IIpaxTruni CamocriiiHa
3aHATTS pobota
3micToBuit Moaynb 1. TexHomoris 6J10KueiH
Tewma 1. [TOHSATTS KPUNITOBATIOTH. 0,5 8
Tewma 2. [Ipuniiunm poOOTH KPUTITOBATIOTH OITKOIH 0,5 10
Tewma 3. OcHoBu kpunTorpadii. 1 12
Tema 4. PizHoBuu 1u(poBUX MiNHCIB. 1 12
Tewma 5. Ilpunnunu texnosorii Blockchain 0,5 12
Tema 6. Anroput™mu 0Ka3y BUKOHAHOI pOOOTH 0,5 2 12
3micTtoBuid Moay b 2. [IpoekTyBaHHS TOJATKIB HA OCHOBI TEXHOJIOT1i OJOKYCITH

Tema 7. Mepesxa Bitcoin. 0,5 12
Tema 8. ®opmatu kirouiB y Bitcoin 0,5 12
Tema 9. ITpoext Ethereum. 1 12
Tema 10. [Tnardopmu i mpoekTyBaHHS TOMATKiB Ha | 1 2 12
OCHOBI T€XHOJIOTII OJIOKYEHH
Tema 11. besneka ta HamiliHicTh [HTEepHET pedeit Ha | 0,5 12
OCHOBI TEXHOJIOT'11 OJIOKYEIH
Tema 12. BukopucTaHHs TEXHOJIOTIT OJIOKYCHH 0,5 12
Pazom 8 4 138

5. TeMaTHKa NPAKTHYHHUX 3aHATH

IIpakTuyne 3anaTTs Nel

Tema: Ipunyunu pobomu xpunmoeaniomu OimKoiH.
[TutanHns 1 7151 0OrOBOPEHHS:

1. BiampasneHHs Ta oTpuMaHHs OITKOIHIB

2. 3BuuaiiHi popMu TpaH3aKIIiH.

3. Koncrpykuis TpaH3akiii.

Jliteparypa: 2, 3

IIpakTHyHe 3aHATTA No2

Tema: Ocnosu kpunmoepagii-1

[TuranHs 1715 0GrOBOPEHHS:

1. HonsaTTa Xewm — QyHKIUII.

2. AJropuTmMu 004MCJIeHHS Xell — (PYHKILIi.
3. JocaimkenHs xem — pyHKIii.
Jliteparypa: 6.

IIpakTyne 3aHATTA Ne3
Tema: Ocnosu kpunmoepapii-2
[TuranHs 715 0OGrOBOPEHHS:

1. Anroputvmu mmM@pyBaHHS 3 BiAKPUTHMH KJIIOYAMM.

2. Aaroput™u muQpyBaHHS 13 3aKPUTUMHU KITIOYaMH.
Jliteparypa: 2,3,5

IIpakTuune 3anaTTs Ned

Tewma: ITpuntunu Texuomnorii Blockchain

[TutanHs 1 0OGroBOpEHHS:

1. Crpykrypa 650Ky. 3aronoBok 010Ky. biok renesucy.
2. 3’ennanns 6mokiB y Blockchain.




3. Hepeso Mepkie (Merkle).
Jliteparypa: 1, 2,5

IIpakTuyne 3aHaTTS NeS

Tema: AnropuT™Mu 10Ka3y BUKOHAHOI pOOOTH Jisi 00roBOpPeHHS

ITutanus JJIA O6FOB0peHH}I .

1. PoW (Proof-of-work).

2. PoS (Proof of Stake),

3. DPoS (delegated Proof of Stake),

4. Proof of Activity (PoW + PoS),

5. Proof of Burn, Proof of Capacity, Proof-of-Storage, PoSe (proof-of-service)
Jliteparypa: 4, 5.

IIpakTuyne 3aHATTS Neb

Tema: Mepexa Bitcoin

[TutanHs 115 OOrOBOPEHHS:

1. ApxiTekTypa 0OJHOPaHTOBOI MEPEXi.
2. Tunm By31iB 1 iX 3a7aui.

3. Posmmpena mepexa Bitcoin.

Jliteparypa: 2, 3.

I[IpakTuune 3anaTTsa Ne/

Tema: ITpoexT Ethereum

[Tutanns 1 0OrOBOPEHHS:

CepenoBuiiie po3pooOKu.

Mosu niporpamyBanHst is iatdopmu Ethereum (Serpent; Mutan; Solidity; LLL).
Ethereum — akayHnTH.

[ToBimomieHHS 1 TpaH3aKIIii.

Buxonanns kofy. biokueiin 1 MaifHiHT.

. JeuenTtpaiizoBane 30epiraHHs ¢ainis.

HlTepaTypa 4, 6.

o R LN P

6. KomiuiekcHe npakTH4He iHAUBIIyaIbHe 3aBJIAHHS

Bapiantu KIII3 3 nucuuniinm «biokueiin Ta uudgposi BaaoTn»

1. CryneHTH BUKOHYIOTH 3aBJIaHHs Ha TeMy ‘“‘Po3poOka 101aTKy Ha OCHOBI TEXHOJIOTI{
osokuerin”. KoxXeH CTYJAeHT OTpUMY€E BapiaHT 3aBJaHHs. 3aBJaHHS CKIJIATAETHCS 3 TAKUX PO3/LITIB:
MOCTAHOBKA 3ajadi; po3poOKa CTPYKTypu Ta ajIropuTMy poOoTH; po3poOka AOAATKY 3
BUKOPUCTaHHSM OJOKYeWH miaaTt@opmMu; TecTyBaHHS JojaTKy. CTyIeHT MoO)Ke CaMOCTIMHO
3aMpoNoOHyBaTH Ta MOroAuTH 3 Bukiaaadem temy KIII3.

2. CryneHTH MOXYTh BUKOHYBaTH HayKOBI JIOCHIKEHHs 3 obnacTi IHTepHeT peueil Ta
TEXHOJIOTiT OJIOKYeWH 3 ampoOallielo pe3ysbTaTiB Ha LIOPIYHIA HAyKOBiM KOH(epeHIii MOJoauxX
BueHHUx Ta cTyAeHTiB 3YHY Ta Ha iHmmx HaykoBuX (hopymax.



7. CamocrTiiiHa podoTta

Ne
u/n TemaTuka
1 | Ipunnunu poOOTH KPUNITOBATIOTH OITKOIH
2 | IlpuBaTHi Ta myOIivHI KJIHOYI.
3 | Kpunrorpadist Ha OCHOBI elINTHYHOI KPUBOI.
4 | T'enepyBaHHs BIIKpUTOTO Kitoya. biTkoiH aapecw.
5 | Honsrrs xem — QyHKIIT
6 | [lpuamunum Texunosorii Blockchain.
7 | JepeBo Mepxkie (Merkle)
8 | AaropuTmu JOKa3y BUKOHaHOI poOOTH
9 | ApxiTeKTypa OJJHOPAHTOBOT MEPEXKI.
10 | Mepexa Bitcoin
11 | IIpoext Ethereum
12 | Byiokueiin i MaliHiHT
13 | Ilnatdopmu ans npoeKTyBaHHS JI0JATKIB HA OCHOBI TEXHOJIOTIT OJIOKYEIH
14 | besmneka Ta HafiiHICTh [HTEpHET peueil Ha OCHOBI TEXHOJIOTIi OJIOKYEHH.
15 | BukopucranHs TexHOJOTi] O10K4YeiH: «P03yMHI» KOHTPAKTH
16 | BukxopucTtaHHS TEXHOJIOTIT OJIOKYCHH: [HTepHET peuei
17 | Bukopucranns TexHosorii Oiokyeiin: Jlorictuka
18 | Bukopucranus Texnosnorii Onokueitn: FOpucnpyneniis
19 | BukopucranHs TexHoJOri] O10K4eiH: Menuimaa
20 | BukopucTtaHHs TEXHOJIOTIT OJIOKYCHH: TepKaBHI PEECTPH.

8. Opranizauisi Ta npoBeeHHsI TPeHIHTY 3 qucHUILIiHN «bBiok4eiin Ta uudpoBi BaTIOTH

Nen/n | Bua podotu Ilopsiiok npoBe/leHHsI TPEHIHTY

1 Peanizanis 6;oxueitny 1. CTBOpEHHSI IPOTOTUILY
2. Peanizaris anroputmy Proof-of-Work

4. Tpan3zaxiii
5. Anpecu
6. Mepexa

3. IlocTiitHa nam'sTh Ta iHTEpdEHc KOMaHIHOTO psIKa

OJIOKYEHHY.

2 3amyck OJoKuerHHy TectyBaHHs Ta AOCTIHKEHHS POOOTH OJOKYEIHY.
OO6nacTh 3aCTOCYBaHHS Ta IUISIXU yIOCKOHATICHHS

9. 3aco0m ouiHIOBAHHSI TA METOAHU 1eMOHCTPYBAHHSA Pe3yJIbTATiB HABYAHHSA

VY nporeci BUBYeHHS AUCHUILIIHN «Baok4yeiiH Ta uudpoBi BaJl0OTH» BUKOPUCTOBYIOTHCS

HACTYIIHI 3aCO0M OI[IHIOBaHHS Ta METOAM IEMOHCTPYBAHHS PE3YJIbTaTIB HABYAHHS:
- IOTOYHE ONUTYBAHHS;
- 3aJ1IKOBE MO/1YJIbHE TECTYBAaHHSI Ta ONIUTYBaHHS;
- Ipe3eHTallil pe3ybTaTiB BUKOHAHUX 3aB/IaHb Ta JOCIIKEHb;
- oniHIoBaHHA pe3ynbpTaTiB KIII3;
- PEeKTOpChbKa KOHTPOJIbHA POOOTa.

10




10. Kpwurepii, popmMu mOTOYHOr0 Ta MiACYMKOBOI0 KOHTPOJIIO
[TincymkoBuii 6an (3a 100-6anmpHOIO0 mIKao0) 3 AUCHUILIIHU «bJjok4yeidH Ta undgposi
BAJIIOTH» BU3HAYAETHCS SK CEpPEeIHBO3BAXKEHA BEIMYMHA, 3aJIC)KHO BiJ] MUTOMOI Barm KOXHOT
CKJIaJIOBO1 3aJ1IKOBOT'O KPEAUTY:

Jns 3ajiky
3aikoBUl MOAYNb 1 3asikoBUH MOIYIb 2 3asikoBUN MOAYITb 3
30 % 40 % 30 %
1. Ycue onuryBanHsg Ha | 1. YcHe onutyBanHs Ha 3aHaATTsX | 1. Iligroroska KIII3 — max
3aHATTIX — Max 6*4=24 | — max 6*4=24 Gamnis.. 30 oaiB.
Oanu. 2. TlucemoBa pobGora — max 58 | 2. 3axuct KIII3 — max 40
2. TlucemoBa pobota — | OaiB. OautiB.
max 52 6amis. 3. Ilpaktuune 3aBmanHs — Max | 3. OmiHka 3a TpeHIHTr — Max
3. Ilpaktuune 3aBaaHHs | 3*6=18 OGaiis 30 0amniB
— max 4*6=24 6aiis

HIxaJja omiHIOBAHHA:

3a mkaJgorw ECTS

3a IIKAJI0I0 | 3a HaIiOHAJHLHOIO
3YHY IIKAJI0I0
90-100 BIJIMIHHO A (BiIMIHHO)
85-89 noope B (myxe mobpe)
75-84 C (mobpe)
65-74 3aJI0BLIHHO D (3a10BiTBEHO)
60-64 E (moctratHbo)
35-59 HE3a40BLUIBHO FX (HE3amoBiIbHO 3 MOXKJIMBICTIO ITOBTOPHOI'O
CKJIa/IaHHs)
1-34 F (He3amoBiIbHO 3 000B’I3KOBUM
MTOBTOPHUM KYPCOM)

11. IncTpymMeHTH, 00/1alHAHHS Ta NporpamMHe 3a0e3NneYeHHs, BUKOPHUCTAHHA SIKMX
nependayac HaBYAJIbHA JUCIHHUILTIHA

Ne HaiimenyBaHHs Homep Temn
: MynbTUMEIHUN TPOEKTOP 1-12
2. Komm’rorepHa naboparopis. loctyn no InTepHery. 1-12
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PEKOMEHJIOBAHI JI’KEPEJIA IHO®OPMAIIII

1. briokueiin 1 geneHTpani3oBadl CUCTEMH : HaBY. MOCIOHUK JJIs CTY/. 3aKJIaJiB BHII.
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