








BCTYII

[Iporpama HaByanbHOI mucHuIUIiHE «TexHomorii ONOKYEeHH» CKJIaaeHa BIAMOBIAHO [0
ocBiTHROI mporpamu «KibepOe3neka» MiArOTOBKK Mepmioro (0akallaBpChKOTO) pIiBHS  3a
cnenianbHicTiO 125 «KibepOesnekay.

1. Onuc HaBYAJbLHOI AUCHUILTIHA

1.1. Merta HaBYaIBLHOT AUCIIAIIIIHU
JlucumimiiHa Mae Ha METi: HaJaTh CTyJE€HTaM 3HaHHS HEOOX1AH1 JUIsl OBOJIOJIHHS CYy4aCHUMHU
JELIEHTPAII30BaHUMHU TEXHOJIOTISIMU PO3MIOJUIEHOTO PEECTPY, O3HAMOMIIEHHS 3 TEPMIHOJOTIEO,
BU3HAUYEHHSMHU Ta OCHOBHUMHM MOHATTSAMH, a TAaKOXK MOOYJOBOIO Ta MEXaHI3MaMH poOOTH OJIOKUYEHH
CHCTEM.

1.2. OcHOBHI 3aBIaHHS JUCHUILIIHA:

OCHOBHMMH 3aBJaHHSIMH BUBYCHHS JUCIHUILIIHH €:

BUBYEHHS TEXHOJIOTIH, IO 3aCTOCOBYIOTHCSA Y OJIOKYECHH-CUCTEMAX;, BUBUEHHS MOOYJIOBU Ta
(YHKIIOHYBAHHS  JCIICHTPATI30BAHOTO  PO3MOJUICHOTO PEECTPY; JOCIHIDKEHHS MEXaHI3MIB
KOHCEHCYCY Ta IHIIMX MEXaHI3MIB, 3a JOIIOMOTOIO KX KOPUCTYBayl OJIOKUEHH Mepex1 MPUX0IiTh
JI0 €TMHOTO CTaHy; TOCITI/DKEHHsI 0OMEXeHb Ta O€3MeKH TEXHOJIOT11 OJOKYCHH.

1.3. KinpkicTh kpeauTiB — 4.
1.4. 3aranpHa KUIbKicTs TOauH — 120,

1.5. XapakTeprcTrKa HaBYaJIbHO1 TUCIUIUIIHA
Hopmatusna
Jlenna opma HaBUaHHS | 3aouHa (aucTaHIiiftHa) popMa HaBUAHHS
Pix minroroBxu
4-ii | -ii
Cemectp
7-it | -ii
Jlexuii
32 ron. | roz.
[IpakTnuHi, ceMiHAPCHKIi 3aHATTS
32 rog. | TOJ.
JlaGopaTopHi 3aHATTS
TOJ1. | rOJI.
CamocriiiHa po6ora
56 ros. | ToJ.
[nuBiyansHi 3aBIaHHS
VY 1.4. iHIMBIAYyaNbHI 3aBIaHHA (KypcoBa poboTa) 20ro.

1.6. 3annaHoBaHi pe3ynbTaTH HABYAHHS:
VY pe3ynbTari BUBYEHHS JAHOTO KYPCY CTYACHT MOBUHEH 3HATH:
OcHOBHI BiToMOCTi IpO OJIOKYEHH OITKO1HA,;
[ToHATTS pO3MOALIEHOT CUCTEMH;
3. TloHATTS OIOKYENH CUCTEMU,

N =



Knacudikariro 6;10K4elH-CUCTEM;
LlimicHICTh JaHMX B OJIOKYEHH-CUCTEMAX,
ITignucanys qaHuX

Anpecu Ta ynpaBJiHHS KIIOYaMHU,
Tpanzakmii;

. bnoxkn,

10. enentparizoBaHi peecTpu,

11. PosranyxeHHs;

12. Monenu KOHCEHCYca;

©ooNo A

VY pe3ynbTari BUBUEHHS JAHOTO KYpCY CTYJEHT MOBUHEH YMITH:

1. Posropratu TecTOBY OJOKYEHH MEPEKY;

2. JlocmipKyBaTH MPOIIECH, SKi MPOTIKAIOTh y JCIICHTPATI30BAaHUX CUCTEMAX;

3. Oninnty, Ha 6a30BOMY piBHI, BPa3JIMBOCTI MEXaHI3MIB, 10 BUKOPUCTOBYIOTHCS Y OJOKUYEHH-
CUCTEMax Ta IOB’s13aH1 3 HUMU PU3UKU;

4. TlpoBecTu OOIpyHTYBaHHS LI0JI0 BHOOPY MEXaHi3MIB POOOTH JEIEHTPATI30BAaHUX MEPEK B
3aJIe)KHOCTI BiJ] YMOB iX (DYHKI[IOHYBaHHS.

VY pe3ynbTari BABYEHHS JTAHOTO KYpCY CTYICHT MMOBUHEH OYTH 03HAMOMJICHUM:
3 CYJaCHHUMH HaIpsIMKaM{ PO3BUTKY OJIOKYEHH-TEXHOJIOTIM Ta MPAaKTHYHOTO 3aCTOCYBAHHS iX
MOYKJIUBOCTEMN.

2. TeMaTHYHMI IVIAH HABYAJIBHOI 1M CUUILTIHA

Tema 1. Denomen Kpunmosganomu.

BusHaueHHs MOHATTS KPUIITOBANIOTA. 3aKOHOJAaBYe BperyntoBaHHs. [lepeBaru Ta HeIOJIKH
BUKOPHUCTAHHS KpUNTOBATIOTH. CyTHICTh KpUNTOBATIOTH. [oHATTS MaliHuHTa. By KpunToBaiioT.

Tema 2. Kpunmosantoma ma 3108 MUCHUKU.

HaiiGinpmr mommpeHi crnocoOu maxpaicTBa B 00JacTi KpUNTOBATMOT. IIOHATTS XMapHOTO
MaiiHuHTra. OCHOBHI PU3UKH NPU BUKOPUCTAHH1 KPUIITOBAJIIOT.

Tema 3. ICO: wo ye i Hagiujo 60HO NOMPIOHO.

[Monsarts ICO. Cyts ICO. Ictopis 1CO. Perymoanns 1CO. IlpaBoswuii crtatyc 1CO. Pusuknu
nipu ydacti B ICO. OcHoBHI Moayii nporpamu 3 BuBueHHs [CO.

Tema 4. Ineecmysanms y Kpunmogauomu ma Kibep3i104uryi.

OcHOBHI IHCTpyMEHTH 1iHBecTyBaHHA. KpunrorpedauHr 1 KiOep3JIOYHHIN: 3arpo3u
BIPTYaIbHUM 3a0Ia/KEHHSM 1 OipskaM. Ypa3nuBOCTI KpUNTOOIpK. 3aXUCT KOPUCTYBaUiB OipKaMHu.
Kibep3axucHi pimienns. Bepudikaiiist kopuctyBadiB Gipxkamiu.

Tema 5. BeeoenHs 6 mexHonoeito O10KuelH i 3a2anibHi NOHAMMAL.

3aranpHe TOHATTSA OnokueiiHy. IlpuHnun poGotu OnokuelHy. OCHOBHI KOMIIOHEHTH
TexHoJIorii OyokuelH. be3neunicte Grokueliny. HamiliHicTh 1 JOBroBiuHICTh OjokueitHy. Ob6macti
3acTocyBaHHs. Pi3HOBHUIM OJ0KYEHHY.

Tema 6. bnoxyerin y ceimi.

Blockchain 3.0. ITpoextu HOBoro noxosinHsa Ha Blockchain 3.0.

Tema 7. [lonamms noositinux aumpam.

Bu3HaueHHs NOHATTS «OJBiiHI BUTpaTh». JlocniKeHHs Ta pe3yabTaTtu ataku 51%.

Tema 8. Ilpomoxonu na ocnogi brokuetiny. Cmapm-KkOHmMpaKmu.

Busnauenns OnokueiH-ipoToKOMy. JlOCHiPKEHHS MTPOTOKONIB Ha OCHOBI OJOKYEHHY.
IlepeBarn Ta Hemosiku mNpoTOKOdiB. [lOHATTA cmapT-KOHTpakT. CKIIQAOBI CMapT-KOHTPAKTY.
[Tpuniun po6oTu cMapT-KOHTpakTiB. [lepeBaru Ta HEOMIKH CMapT-KOHTPAKTIB.

Tema 9. O2ns0 mexnonoeii Onoxuetin. OCHOBHI MexXanizmu QYHKYIOHYBAHHS.

Icropuyna noBifKa MOSBU Ta PO3BIAKY OJOKYEHH TEXHOJIOTIH.
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Ornsan TeXHOIOT1l OJIOKYCHH: TTOHSTTS PO3MOAUICHOT CUCTEMHU; TIOHITTS OJIOKYCHH-CUCTEMU;
KiIacudikamis OnokueiH-cucteM (permissioned, permissionless, myOmiyHWE, OJOKYEHH, IO
HAJIC)KUTh KOHCOPLIYMY, TPUBATHUI OJOKYEIH).

BuMorn 10 KOHTpOJIO JOCTYNy: MpOIEC peecTpaiii KOPUCTYBadiB, IMEPEBIPKU TOMIO;
BH3HAYCHI TOBHOBAKECHHS IOCTYITY; aBTOPH3ALIis.

LimicHicTh TaHuX B O10KUYeH-cucTeMax (Tenr-QpyHKiii).

[Tignucanns naHux (acUMeTpudHa Kpurrorpadis).

Tema 10. Aodpecu ma ynpasninus xniouamu. Tunosa cmpykmypa mpanzaxyii. Cmapm-
KOHMPAKMU.

Anpecu Ta ynpaBiiHHA KiIo4amMH: (OpMYBaHHS aJpecu 1 MOHSTTS ramaHlisl; CTBOPEHHS,
BHUJIAJICHHS, PO3MOBCIO/DKEHHS, 30€piraHHs KJIIOUiB; TEHepallis, 3HUIIEHHS 1 3aMiHa KJIIOYiB;
KpunTorpa@iuHi aITOPUTMHU Ta TOBKHUHHU KITIOUIB.

Tpan3akuii: TuoBa CTPyKTypa; oOya0Ba; BepuQikallis; MTUTaHHS KOH(IASHIIIHOCTI TaHUX
1 0€3MeKu TpaH3aKIIii.

[ToHSTTS CMapT-KOHTPAKTY, MPUKIaId GYHKIIOHYBAHHS Ta 3aCTOCYBaHHS.

Tema 11. Tunosa cmpykmypa 010Ky 6 OjokyetH-1anyocax. Buou ma nobyoosa
O0eyenmpaniz08anux peccmpis.

Tunosa ctpykTypa 010Ky y OnokueiiH-cuctemax. 3B’si3yBaHHS OnokiB. Kpunrorpadiaamii
onHopaszoBuil Homep. [IoHATTS Ta PyHKII] MalfHUHTY.

JlenieHTpani3oBaHi pEeCTpU: TOMOJOTIS CTPYKTYpU PpEECTPY; CHPSIMOBAHMM alMKITYHUI
rpad.

Mirka dacy. Metoau AeTIeHTpalli30BaHOTO y3TOHKEHHS YaCOBUX IHTEPBAIB.

Tema 12. Pozeanysicenns O10Kuelin peecmpy.

M’ski posramyxenns (Soft Forks). XKopcerki posramyxenns (Hard Forks). Kouduikru
peectpy Ta ix BupimeHHs. [loHsATTS, cTBOpeHHS Ta 0OpoOka 3actapimoro (stale), cuUpiTChbKOTO
(orphan) i copigaenoro (uncle) 610Ky.

Tema 13. Mooeni ma mexanizmu KOHCEHCYCY.

Mogenb KOHCEHCYCY 3 BHKOPHUCTAaHHSAM MexaHi3MiB: «Jloka3 BukoHaHOi poboTm» (PoW);
«/loxa3u yactku BosomiHHM» (PoS); Monenp koHceHcycy Ha ocHoBi BFT-mportokomni; Kpyrosa
Moienb KoHceHcycy (Round Robin); AnbrepHaTHBHI MEXaHI3MU KOHCEHCYCY 3aCHOBaHI Ha JI0Ka3ax;
['iOpuaHi TPOTOKOIU MOJIEII KOHCEHCYCY.

[TonsTTss araku TOMABIHHOI BHUTpATH HA aAITOPUTMH KOHCEHCYCY 3 IMOBIPHICHOIO
3aBepUICHICTIO. AHAII3 IPOBITHUX POOOT y JaHOMY HANpSIMKYy. BusHaueHHsS rpaHuill Oe3neku i
npotokosry POW mist Mepexki 3 3aTpUMKOIO JIOCTaBKU OJIOKIB Ta OOYMCICHHS IMOBIPHOCTI aTaku
no/ABiiHOI BUTpaTH. IMOBIpHICTH aTaku MOJABIHHOI BUTpaATH I MpOoTOKody PoS Ta 3HaxomkeHHS
KUTBKOCTI OJIOKIB MIATBEPPKEHHS, Ui AKO1 IMOBIPHICTh aTaKu € HEXTYBAHO MAaJIOIO.

Tema 14. Ocnoeni idomocmi npo b610K4elin 6imKkoina.

3aranpHi BiloMoCTi Ipo Oi0k4eitH 6iTkoiHa; CTpykTypa 610Ky OiTKoiHa; Mepexa OITKOIH —
JeLIeHTpali30BaHa MepexeBa apxirekrypa; Tumu i poii By3miB 6iTkoiH; TeopeTHuHi BiTOMOCTI po
O0iTkoiH 1 OiTkOiH Tpan3akuii; Buam Tpanzakmiii OitkoiHa; CTpykTypa TpaH3akIlii OITKOiHA;
MaifHuHT OITKOIHY.

Tema 15. Bumoeu 6esnexu 0o npucmpois i niamegopm. [lumanusn 6e3nexu yHKYiOHY8aAHHS
On0KYelln cucmem.

[TuTanHsa Oe3nekH, 110 BHCYBA€ETHCS O CEPBEPHOI Ta KIIEHTCHKOT YaCTHUHH, Jie (PYHKIIOHYE
nporpamHe (amapaTtHo-IiporpamHe) 3abesnedeHHs: OjJokueiiH-cucteMu. MOXKIUBICTh BUKOPUCTAHHS
cepBepa ISl 3ayCKY 1HIIMX 3aCTOCYHKIB.

[Mutanns Oe3neku (QyHKIIOHYBaHHS OnokdedH-cucteM: iHTepdelic APIl/mporokomnu,
BUKOPUCTOBYBAHI JUIS BIIIPaBKH 3alUTy; CYMICHICTb; CTPYKTYpa JaHUX, IO 30epiraeThCs; ayauT;
aBTeHTU(IKAI[i BY3Ja; KUTTEBUN UK BY3Ja; JOBTOCTPOKOBE YNPABIIHHA NAaHUMH OJOKYEHHA;
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BUITPABIICHHS TIOMWJIOK Y TPaH3aKI[isfX; JOMOMDKHI/OIYHI JIAHITIOTH; BeIEHHS KypHAITY MOJii; Kibep
1 MEepeKeBi aTakH.

Tema 16. Obmedicenns i omamnu, o nO8 A3ani 3 MexXHOI02IEI0 OIOKYEUH.

PosrnsgaroTbess HACTYNHI NMUTaHHA, MOB’A3aHi 3 (YHKUIOHYBAaHHSIM OJIOKYEHH CHCTEM:
HE3MIHHICTh; KOPHCTYBayi, sIKi OEPYTh y4acTh B YNPABIiHHS OJOKYCHHOM; B3a€MOIis 3 peabHUM
CBITOM; HETOOPOCOBICHI KOPHUCTYBadi; BIICYTHICTb NOBIPH; BUKOPUCTAHHS PECYpCIB; HEBIAMOBIAHI
Haropoau 3a myOJikamito B OJOI; IMEHTHYHICTH IH(POBOi OCOOMCTOCTI; MPOAYKTHBHICTH i
MacmTaboBaHICTh; MpobIeMa BiMOBIAATBLHOCTI.

3. CTpYKTYpa HAaBYAJILHOI JTHCIHUILIiHI

Hazsa po3zinis 1 Tem KinepkicTs TOguH
Jenna dhopma
Yceporo y TOMY YHCIl
JI I13 | JIab. | Iax. | C.P.

1 2 3 4 5 6 7
Tema 1. DeHOMEH KPUIITOBAIIOTH. 7 2 2 4
Tema 2. KpunroBasitora Ta 37T0BMHUCHUKH. 7 2 2 3
Tema 3. ICO: mo me i HaBiO BOHO 7 2 2 3
MOTPIOHO.
Tema 4. IHBecTyBaHHS y KpUIITOBAJIIOTH 7 2 2 3
Ta KI0epP3TOUHMHITI.
Tema 5. DBsemeHHs B  TEXHOJIOTIIO 7 2 2 3
OJIOKYEHH 1 3arajbHi MOHSITTS.
Tema 6. biiokuelin y cBITI. 7 2 2 3
Tema 7. [ToHATTS MOABIHHUX BUTpAT. 7 2 2 3
Tema 8. IlpoTtokormm Ha  OCHOBI 7 2 2 3
osokueliny. CMapT-KOHTPaKTH.
Tema 9. Ormsx TexHoJOrli OIOKYEHH. 7 2 2 3
OcHOBHI MeXxaHI3MH (YHKITIOHYBaHHS.
Tema 10. Axapecu Ta  yopaBiIiHHS 7 2 2 3

Kiro4aMu. THIOBa CTPYKTYpa TPaH3aKIIii.
CMapT-KOHTPAKTH.

Tema 11. TumoBa cTpykTypa OJNOKY B 7 2 2 3
OnokueiH-naHmporax. Bunu ta mobymosa
JEIEHTPATI30BAHUX PEECTPIB.

Tema 12. PosranyxeHHs OIOKYeiH 7 2 2 3
peecTpy.

Tema 13. Mogeni Ta MexaHI3MHU 7 2 2 4
KOHCEHCYCY.

Tema 14. OcHOBHI BIJOMOCTI MpPO 7 2 2 3
070K4elH OITKOIHA.

KonTtposabHa pobora 8 2 6
Tema 15. Bumoru Oe3rneku 10 NpUCTPOIB 7 2 1 3
1 miardopm. [Tutanns ~ Ge3neku

(GyHKIIOHYBaHHS OJOKYEHH CUCTEM.

Tema 16. OOMexeHHI 1 OMaHH, IO 7 2 1 3

OB’ A3aH1 3 TEXHOJIOTIEIO OJIOKYEHH.
Yevozo zooun 120 32 32 56




4.TbNHalaKTHqHHX3aHHTL

Ne HazBa remu KinbkicTh
3/1 T'OJINH
1 | JocaipkeHHs XMAapHOTO MaifHUHTA Ta CEPBICiB, 10 HOTO HA/IAIOTh. 2

2 | Hocmimkenns miardopmu Waves NG Ta il MOXKIHBOCTEH. 2

3 | JocnimKkeHHs MOBEAIHKN KypCy KPUIITOBAIIOT HA PI3HHUX OipiKax. 2

4 | IlpakTu4He 3aCTOCYBaHHS METOAWKH oniHoBaHHs npoekTiB 1CO. 2

5 | AHami3 Ta JOCHiMKEHHS ICHYIOUMX KPHUIITOBAIIOT Ta MEXaHI3MIB iX 2
poboTH.

6 | AHami3 Ta JOCTIDKEHHS ICHYIOUMX TIPOCKTIB Ha OJIOKYeHHi Ta 2
MEXaHI13MIB iX poOOTH.

7 | IlpakTiuHe NOCHIPKEHHS ICHYIOUUX CMapT-KOHTPAKTIB. 2

8 | IlopiBHAHHS 3BUYAHUX KOHTPAKTIB Ta CMapT-KOHTPAKTIB. 2

9 | PosropranHs TeCTOBOI OJOKUYEHH MEpexKi. 4

10 | JocmimkeHHST CTPYKTypu peecTpy biTkoiHa: B3aeMO3B’sI30K OJIOKIB, 4
3HAXOJKEHHS Ta MepeBipKa reni-3HaueHHs B JaHIIorax OJoK4yeiHa.

11 | JocnipkeHHs cTpyKTypu peectpy birkoina: moOynoBa rpagiky yacy Ha 4
(dbopmyBaHHS OJIOKY.

12 | HocmimkeHHs CTpyKTypu peectpy biTkoina: mepesipka apeBa Mepkia y 4
OJ0111, HA TIACTaB1 OJOKYCHH-peecTpy, MOOYI0Ba ICTOPUIHOTO Tpadiky
3aBAHTAKEHHS CeT1 OITKOIH.

Pazom 32
5. 3aBaHHs 1Sl CAMOCTIiiHOI poO0TH
Ne Bunu Ta 3MicT 3aBaaHHs Kinekicts
3/ rOIVH
1 ITinroToBKa 10 JIEKI[IH 8
1.1 | TloBTOpEHHS OCHOBHUX IOJIOKEHb TEXHOJIOT11 OJIOKUEHH 2
1.2 | IloBTOpeHHs MOHSATTS OCHOBHHUX 3acaj (GyHKIIIOHYBaHHS 2
JELIEHTPAII30BAHUX MEPEK
1.3 | IloBTOpEHHS OCHOBHUX Al MOOYAOBH OJOKUEHH-PEECTPY 2
1.4 | IloBTOpEHHS NPUHIMIIB y OJHOPAHTOBIM MepexkeBii B3aeMoii 2
2 [TinroroBka 10 NMPaKTUYHUX 3aHATH 12
2.1 | BuBueHHs CTpYKTypH OI0KYEHH-peecTpy OiTKOIHA 4
2.2 | BuzHaveHHS (CTBOpPEHHS) MPOTPAMHOI0 3a0e3MeYeHHs JUIsl B3a€MOJIl 3 8
OJI0KUEHH-peeECTPOM

3 | IligroToBKa nomoBiai Ta opopMIIeHHS pedepary 3a 00paHOI0 TEMOIO 20

4 | IlinroToBKa 10 KOHTPOJIBHOI pOOOTH 6

5 | BuBueHHs 10/1aTKOBOI JIiTEpaTypu 10

Pazom 56

6. InguBinyabHi 3aB1aHHA

InnuBinyanbHe 3aBaaHHS — pedepaTH 3a 0OpaHOIO CTYAEHTOM TEMOIO

TEXHOJIOTI] OJIOKYEIH.

p060TH CTOCOBHO
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Cyrp 3aBHaHHs, IO BHKOHYETbCA 3a TEeMOIO pedepary, MNOJSIrae y JOCTIIKEHHI
MOYIIMBOCTEH, MEPCICKTUB Ta 3arpo3 OJIOKYEHH CHCTEM, a TaKO)K HAOYTTS NMPAKTUYHUX HABUYOK 3
BUKOPUCTAHHS PO3IMOAUICHUX TEXHOJIOTIH OJIOKYeHHY.

7. MeToay HABYAHHSA

Sk mpaBuIIO NEKIIHHI Ta IPAKTUYHI 3aHATTS IPOBOAATHCS ayUTOpHE. B ymMoBax Jiii KapaHTHUHY
3aHATTS MPOBOAATHCS BIMMOBiMHO 10 Haka3y pekropa XapKiBChKOTO HAIlIOHATBHOTO YHIBEPCUTETY

imeni B.H. Kapazina (aynuropse abo aucraniiiiivo 3a nonomMororo miardgopm Google Meet abo Zoom).
8. MeToan KOHTPOJIIO

KoHTponb 3acBO€HHS CTyAEHTaMM HaBYaJbHOTO MaTepially Ha JIeKUIHHOMY 3aiHATTI
3/IIMCHIOETHCS LIISIXOM KOHIIEHTpAI[ll yBaru CTyJEHTIB TOCTAHOBKOIO ITUTaHb 3a paHillle BUBYCHUM
MarepiajioMm, MOB'SI3aHUM 3 TEMATHKOIO JIEKIIIi.

Ha npaktuyHOoMy 3aifHATTI a0 JeKIii KOHTPOJb 3HaHb CTYJIEHTIB POOHUTHCS METOJIOM
MPOBECHHS €KCTIPEC-OMUTYBaHb (MUCHbMOBO). MakcuManbHa KUTBKICTh OaJIIB 32 TTPOIEMOHCTPOBaHI1
CTY/ICHTAaMH Ha €KCIPeCc-ONMUTYBaHHI CKiIanae 24 6amm.

Ha mnpaktnyamx poOOTaX KOHTPOJb 3aCBOEHHSA CTYJACHTAMH HABYAJIBHOTO MaTepiany
3MIIACHIOETHCS MIJISXOM OIIHKM SKOCTI BUKOHAHHS 3aBJlaHHS. PiBeHb 3HaHb, MPOJAEMOHCTPOBAHUI
CTyJICHTaMH MPU BUKOHAHHI 3aBJIaHb OIIHIOETHCS MakcuManbHO 10 Gamamu.

KoHTposb 3acBO€HHS CTyIeHTaMH HaBYAJIBHOTIO Marepialy 3/11HCHIOETHCS Ha KOHTPOJbHIN
po6oTi, 10 TepeadadeHa HaBYaIBLHUM IUIAaHOM. PiBeHb 3HaHb, MPOJAEMOHCTPOBAHUN CTYJICHTAMHU Ha
KOHTPOJIbHINA p0oOOTI OIIHIOETHCS MakcuMaibHO 10 Ganmamu.

[Ipn BuKOHaHHI pedepaTiB KOHTPOJIIOETHCS PIBEHb 3aCBOEHHS CTYACHTAMH CHCTEMHOTO
po3ymiHHs Tipobnemu. bamm 3a pedepatu ckinamarThCA 3 po3paxyHKy: 2,5 OamiB 3a 3MicT 1
aKypaTHICTh, 1 2,5 OaniB 3a 3axuct poOOTH. MakcumanabHa KUIBKICTh OasliB 3a KOXeH pedepar
ckiagae 5 6amiB. [lepenbavyaeTbcsi BUKOHAHHS CTYJIEHTOM JBOX pedeparis.

SIKich Ta OBHOTA BEJICHHS KOHCMEKTY JICKIIITHMX Ta MPaKTUYHUX 3aHATh OILIHYETHCA 110 6
0aJiB BKJIIOYHO.

MakcumanbHa KUIBKICTh OajliB 3a pe3yJibTaTaMH KOHTPOJIO TMOTOYHOI YCITIIHOCTI CKJIa/iae
60 Ganis.

3rigHo pimeHHs Kadenpu Oe3neku iHGOpMAIIMHUX CHCTEM 1 TEXHOJIOTIA 10 ICIIUTY He
JOMYCKAIOThCS CTYACHTH, 110 He Opalii y4acTb y BUKOHAaHHI KOHTPOJIBHUX POOIT 1 Ha MpOTs3i
yu6oBoro kypcy Habpanu menm 10 6amis.

[TincyMKOBHi1 KOHTPOJIb 3AIMCHIOETHCS IIUIIXOM MIPOBEICHHS ICIIUTY.

Ex3amenaniiHuii KBUTOK BKJIIOYAa€ YOTUPU TEOPETHMUHUX MUTAHHSA. TeopeTWdHi MUTaHHS
OIIHIOIOTHCS B 3QJIEKHOCTI BiJl CKJIAQAHOCTI Ta BCTAHOBIIOETHCS JJISI KOKHOTO MHTAHHS OKPEMO.
MakcuManbHa KUIBKICTh OalliB 3a pe3ylnbTaTaMM icIuTy ckianae 40 Oanis.

MaxkcuMmanbHa KUTbKICTh OaliB 3a pe3yibTaTaMy BUBUYEHHSI TUCIUILTIHI ckianae 100 Gais.

9. Cxema HapaxyBaHHs 0aJiiB

Kontponsna

. Pazom 3araib

Banu 3a morounwmii Benenns Bukonanss pobora, Kvpcosa cvma e
KOHTPOJIh 3HAHD KOHCIIEKTY | TIPaKTHYHHUX nependadeHa P M Icrur
pobora GaniB y cyma
MPOTSTOM CEMECTPY JIEKIIiT 3aBJaHb HaBYaJIbHUM . .
ceMecTpi GamniB
IJIAHOM




KpuTepii oniHoBaHHA
Kpurepii o1iHIOBaHHS 3HaHb CTY/ICHTIB Ha EKCIPEC-OMUTYBAHHS
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Busnauenus KinpkicTs OamniB
Bignosigs 06€3 HOMUIIOK. 2
BuxonaHHs BinmoBial 3 HE3HAYHUMU IIOMWJIKaAMU. 1
Biamosigs € 3 MEBHOIO KUIBKICTIO IIOMMIIOK, SIKI HE 3aBaKalOThb ITOCTATHBO 0,5

IIOBHOMY BHUCBITJICHHIO [TUTAHHA.

HenpasuibHa BignoBinb, MalOTh Miclie rpy0l MOMUIIKH, HEPO3YMIHHS CYTI 0
MUTaHHS.

Kpurepii o11iHIOBaHHS 3HaHb CTYJCHTIB 32 BUKOHAHHS NIPAKTUYHOT pOOOTH

Busunauenusa KinbkicTs OaiiB

3aBAaHHS 3a MPAKTUYHOI pOOOTOI0 BUKOHAHE CaMOCTIMHO B IMOBHOMY 5
o0cs31. Ilpu 3axmcTi Moka3zaHO PO3YMIHHS CYTi 1 3MICTYy IpPOBEIEHUX
JOCIIKEHb.

3aBaaHHS 32 MPAKTUYHOIO POOOTOI0 BHKOHAHE CAMOCTIHHO B TIOBHOMY 4
o0cs31. [Ipu 3axucti pe3ynbTariB Oyiu BUSBJICHI HE3HAYHI MOMIJIKH Y
3HaHHI TEOPETUYHOTO MaTepiaiy.

3aBgaHHS 3a MPAKTHYHOK POOOTOI0 BUKOHAHE B MOBHOMY 00cs3i. [Ipu 2,5
3aXMCT1 pe3yJbTaTiB Oyau BHSABICHI HE3HA4YHI TMOMWIKHA Y 3HaHHI
TEOPETUYHOTO MaTepiany.

3aBmaHHS 3a MPaKTUYHOIO POOOTO BUKOHaHE. [Ipu 3axucti poboTH 1
Oy BUSIBJICHI CYTTEBI TOMUJIKH Y 3HAHHI TEOPETUYHOTO MaTepiaiy.

KpuTepii o11iHIOBaHHS 3HaHb CTYJCHTIB 32 BUKOHAHHS KOHTPOJIBHOI poOOTH

Busnauenus KinekicTs OaniB

JlaHi TIOBHI Bi/MOBi/II Ha KOKHE MPAKTUYHE MUTAHHS, IMOKa3aHO TBEPC 10
3HaHHS HaBYAJIBHOTO Marepially, pO3yMiHHS CYTi MOCTaBJICHUX MUTAHb,
3po0JIeH] MOBHI 1 MPaBUJIbHI BUCHOBKH.

VY BIAMOBIASX HA TOCTAaBJCHI NMPAKTHYHI NMUTAaHHS ITOKAa3aHO 3HAHHS 5-9
HABYAJBHOTO MaTepiady, PO3YMIHHS CyTi IIOCTaBJICHUX IUTaHb 3a
HAasSBHOCTI HE3HAYHHUX MMOMUJIOK, 3p00JIeHi TOCTAaTHHO MOBHI 1 MPaBUIbH1
BHUCHOBKH.

VY BiAMOBIASX HA MOCTaBIEHI MPAKTHUYHI MUTAHHS MOKAa3aHO JOCTaTHHO 2-4
3HAHHS HABYAJIBHOTO MaTtepially MpH HAasSBHOCTI CYTTEBHX MOMMIIOK,
3po0IeH1 BUCHOBKH.

VY BiANMOBIAAX TOKa3aHO PO3YMIHHS CYTiI MOCTaBJICHHUX IHTaHb 3a 1
HAsSBHOCTI MPUHIIUTIOBUX TOMUJIOK Y BIAMOBIII.

VY BiAMoBiAAX MOKa3aHO C1a0Ki 3HAHHS HABYAJILHOT'O MaTepiaiy. 0,5




Kpurepii o11iHIOBaHHS 3HaHb CTYJICHTIB 32 BUKOHAHHS pedepaTiB

11

Busnauenusa

Kinbkicts OaniB

3aBnaHHs 3a OOpaHMMH TEMaMHU JIOTIOBiJI BHMKOHAHO AaKypaTHO Ta
BIJMOBia€ METi poOOTH.

CryneHT 1mokasaB TBEpJ€ 3HAaHHS HABYAIBHOTO MaTepiary, BMIHHS YiTKO
1 CTHCIIO BUKJIAJaTH OCHOBHI PE3yIbTATH JOCIIIKEHHS.

5

3aBAaHHS 32 TEMaMH JIOTIOBiJ[i BUKOHAHO JIOCUTHh aKypaTHO, aje HE Y
MOBHIN Mipi BiJIIOBiJa€ TOCTABICHUM THUTAHHSIM.

CryneHT mokas3aB JIOCTaTHbO TBEPJAE 3HAHHS HaBUAJIbHOIO MaTepiany 1
BMIHHS CTUCJIO BUKJIAJaTH OCHOBHI PE3YJIbTATH JOCTIKEHHS.

3aBaaHHs 3a TEMaMU JOIOBII BUKOHAHO HE B IOBHOMY 00CS31.
CryneHT moka3aB HE JOCTaTHHO TBEPJE 3HAHHS HABUAJIHLHOTO MaTepiany
1 BMIHHS BUKJIQJIaTH OCHOBHI PE3yJbTaTH JIOCIIKEHHS.

2-3

3aBaaHHs 3a TEMaMU JOTOBII BUKOHAHO HE B IOBHOMY 00CS31.
CryneHT mokasaB cilaOKe 3HaHHS HaBYAJIbHOTO MaTepiany 1 HeBMIHHSA
BHKJIQIATH OCHOBHI PE3YJIBTATH JIOCITIKEHHS.

Kpurepii o1iHIOBaHHS €K3aMeHaIIMHUX pOOIT CTY/IEHTIB

Busnauenns KinpkicTh 6amniB
[Ipu BignmoBiml Ha eK3aMeHAIIWHWNA OUIET TEOPETHYHI MHUTaHHS 40
OCBITJICH1 IOBHICTIO.
[Tpu BiI[l'IOBiI[.i Ha eK3aMEHaIlIMHUK OUIeT TEeOpPEeTUYH1 THUTAHHSI 30-39
JIOCTaTHBO OCBITJICHI, ajie 3 He3HAYHUMM IOMHUJIKAMH.
Hpg Biz{HOBLHi Ha eK3aMEHallliHWK OlIeT TEeOpPEeTHUYHI IHUTAHHSI 10-29
OCBITJIEH] 3 3HAYHHUMM ITOMHJIKAMH.
[Ipu BignmoBiml Ha eK3aMeHAIIWHWNA OUIET TEOPETHYHI MHUTAHHS
OCBITJICHI 3 CYTTEBUMH TNOMHJIKAaMH a00 HE HAJaHO MPaBWIBHHUX 0-9
BIJIIIOBIZIEN.
MIxana oniHIOBAHHSA
. . . OriHka
Cywma OauiB 3a Bci BUIHM HaBYaJIbHOT : _ :
,Z[iHJ'ILHOCTi MPOTATOM CEMECTPY JJI1 YOTUPUPIBHECBO1 IKAJINM OLMIHOBAHHSA
(ictuT)
90-100 BIIMIHHO
70-89 no0pe
50-69 3aJ10BUIBHO
1-49 HE3aI0BUILHO

10. PexomengoBaHa jiTeparypa
ba3osa gireparypa
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