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1. Onuc HAaBYAJILHOI ANCHHUILTIHA

XapakTepucTuKa JUCIUILTIHI
HaiiMeHyBaHHS TOKa3HUKIB 33 opmanH HaByaHiz
JICHHA 3a04Ha
Bun nucnurunian BHOIpKOBa
MoBa BHKJIa/laHHS, HABYaHHS Ta OLIIHIOBAaHHS yKpaiHChbKa
3aranpHuil 00CAT KpeAUTiB / TONUH 4/120
Pik HaBuaHHs 3 3
CemecTtp 5,6 5,6
KinbKicTh 3MICTOBUX MOJYJIIB 3 PO3HOIIIOM: 4
OOcsr KpeauTiB 4 4
OOcsIr TOMH, B TOMY YHCIIL: 120 120
AynmuTopHi 32 16
MonynbHUN KOHTPOJIb 8 —
CamocriitHa po6oTa 80 104
CemecTpoBUd KOHTPOJIb 3amik

2. MeTa Ta 3aBJaHHSA HABYAJIBLHOI JUCIUILIIHA

Meta: ¢hopmyBaHHS B acHipaHTIB 3HaHb, YMiHb 1 HABUYOK 3 3aCTOCYBAHHS
TEOPETUYHUX OCHOB Ta OpraHizauis 3aXHUCTy pO3MOAUICHUX 1H(POpMaLIHHUX
pecypciB Ju1s 3a0e3meueHHs iX 0e3MeKH.

3aBIaHHsI: OTPUMaHHSA TCOPETUYHMX 3HAHb Ta MPAKTHYHUX YMiHb 3
JOCHTIDKEHHST Teopidt 1 TexHoJyiorid 3abe3neueHHss O€3MeKu  PO3MOALICHUX
iHQopMaIiiiHUX, pecypciB, CHUCTEeM Ta MepexX Ta HaOyTTd HaCTYIIHHX
KOMIIETEHTHOCTEH:

— 3paTHICTh 3actocoByBaTH cydacHl [T TexHonorii npu CTBOpEHHI
3aXUIIEHUX PO3MOAUICHUX 1H(OOPMAIIIHHUX CUCTEM 1 3aXUCTY 1H(OpMaIlli B HUX;

— 3JaTHICTh POOUTH OIIIHKM Ta 3HAXOJWTH BIAMOBIIHI PIIICHHS MIOA0
3aCTOCYBaHHS PO3MOJUICHUX 1HGOPMAIITHIX CUCTEM 1 3aXUCTy 1H(hOpPMAIIil B HUX;

— 3JaTHICTH JI0 YJAOCKOHAJIEHHs, MOJIEpHI3aIli Ta yHi(iKaIli po3noaiieHux
1HpopMaIiHUX cUCTEeM, 3aCO0IB 1 TEXHOJIOTIH 3a0e3nedueHHs 0e3neku, oOpoOKHU Ta
NePETBOPEHH 1HPOpMaIIii.

VY pe3ynbTaTi BUBYEHHSI HAaBUYAJIBHOI JUCUUIUIIHU BIAMOBIIHO JO OCBITHBO-
HAyKOBOT MPOrpaMHu CHeliaIbHOCTI (POPMYIOThCS (haxOBl KOMIETEHTHOCTI:

IIporpamui Kon 3Ha4YeHHS] KOMIIETEHTHOCTI
KOMIIETEHTHOCTI
daxoBi ®K-2 |3patHiCTh  3aCTOCOBYBAaTH  MaTEMaTH4HI  HAaBUYKH,
KOMIIETEHTHOCTI HABUYKW CUCTEMHOTO aHai3y Ta CHHTE3Y JJIS BUPIIICHHS
(KD) HaraJlbHUX TMpoOJeM B cUcTeMmax iHdopMalliifHoi Ta/abo
KibepOe3neku 1 3axucty iHdopmarii




®K-7 | 31aTHICTB 0 MJIaHYBaHHS 1 peajizallii 3aX0/liB 13 3aXUCTy
iHdopmallii Ha 00’€KTaXx KPUTUYHOI 1HPPACTPYKTYpH,
MPOBEJICHHST MOHITOPUHTY, ayAWTy Ta BiTHOBJICHHS
npoiieciB  mratHoro (¢yHkmionyBanHs IT cucrem Tta
Mepex micis 300iB  Ta BIAMOB pa3HIX KJIaciB 1
TTOXOJ/KEHHS

3. Pe3yabTaTi HABYAHHS 32 U CHUILTIHOKO

VY pe3ynbTari BUBYEHHS! HABYAIBHOI TUCHUILIIHU aCIlipaHT MOBUHEH

3Hamu:

— OCHOBHI JITOPUTMH, MOJIEJI1, METOJIU Ta CKJIaJHI MPOrpaMHi KOMILIEKCH
OILIIHKY XapaKTEPUCTHUK 1 CTAHy PO3MOJIICHUX CUCTEM,

—  TOpUHIUIMA TOoOyA0BH Ta (GYHKIIIOHYBAHHS PO3MOAUICHUX CHCTEMH
yrnpaBiiHHS 1H(OpMaIliitHOO Ta/abo KibepOe3neKoro opraHizaiiii,

— TIPOLIECH 3aXUCTy PO3MOJIJICHUX CHUCTEM Ta MPOTOKOIU KOPEKTHOI
eKCIUTyaTallli IporpaMHUX Ta MPOTPaMHO-aapaTHUX KOMIUJIEKCIB 3aCO0IB 3aXHUCTY;

— CydyacHI METOAM TPOBEACHHA HAYKOBUX 1 HAyKOBO-TEXHIUHUX
JOCIIKEHb PO3MOAICHUX CUCTEM.

emimu:

— TpoBOAMTH a00 KepyBaTH MPOBEACHHSIM HAyKOBHX 1 HAyKOBO-
TEXHIYHUX JOCJIPKEHb PO3MOAIICHUX CUCTEM;

— OOIpYHTOBYBAaTH pAIllOHAJIbHI NUISXHM IIOAO 3aXHCTy 1H(opMalii, 1o
LUPKYJIIOE B PO3MOAIEHUX CUCTEMAX Ta MEpexkax;

—  PO3pOOJIATH Ta aHANI3yBaTH MPOEKTU PO3MOJIIICHUX CUCTEM, 0a3yrounCh
Ha CTaHAAPTU30BAaHUX TEXHOJIOTISIX Ta MPOTOKOJIAX Mepeaadl JaHuX;

— TIPOCKTYBaTH Ta pealli3yBaTH PO3MOIIJICHUX CHCTEMH BIAMOBIAHO 0
BUMOT YAHHUX HOPMATHUBHO-TIPABOBUX JIOKYMEHTIB CHCTEMH 3aXHUCTY 1H(opmaIrii;

— BHMKOPHMCTOBYBAaTH CYYaCHI TEXHIKM J/Ji1 TMPOBEACHHS JOCIIIKEHb 3a
HampsIMOM ~ 3axuCTy 1Hopmalii, oprasizauii W 3a0e3neyeHHs Oe3mneKu
PO3MOAUIEHUX CUCTEM, a TAKOK HAYKOBUX JOCIIIKEHb BUIIMX PIBHIB.

Ta JOCATTH HACTYIHUX NMPOTrPaAMHUX Pe3yJbTATiB HABYAHHS

— BUpIIIYBAaTH 3aJadyl, BIPOBAKEHHS, CYINPOBOAY Ta YIPABIIHHSI
PO3MOIICHUX CHCTEMaMH 3aXHCTY;

— 3a0e3meuyyBaTH TMPOIECH 3aXUCTy PO3MOMAUICHUX CHCTEM MUIIXOM
BCTAHOBJICHHSI T4 KOPEKTHOI €KCILTyaTallii MporpaMHHUX Ta MPOTPaMHO-anapaTHUX
KOMITJIEKCIB 3aC001B 3aXHUCTY;

—  3A1MCHIOBATH 3aXHCT PECYPCIB 1 MPOIIECIB B PO3MOIJIEHUX CHUCTEMaX Ha
OCHOBI Mojenel Oe3nmeKku Ta BCTAHOBICHUX PEXUMIB iX  O€3MeYHOro
(GYHKI[IOHYBaHHS;

— 3a0e3neuyyBaTH TMpPOLIECH 3aXUCTy PO3MOAUIEHUX CHCTEM UHUIIXOM
BCTAHOBJICHHSI Ta KOPEKTHOI €KCIUTyaTallii MporpaMHUX Ta MPOrpaMHO-armapaTHUX
KOMILJIEKCIB ~ 3aCO0IB  3aXMCTy, BHUKOHYBATH PO3POOKY  €KCIUTyaTalliHO1
nokyMeHrarlii Ha K33.




IIporpamHi pe3yibTaTH HABYAHHA:

Kon

3HaYeHHs1 NPOrPAMHOIO pe3yJabTaTy

IHPH-4

3a0e3IeuyBaTH HEIICPEPBHICTH Oi13HEC MPOIECIB Ha 0a3i CHCTEMU
yIpaBiIiHHAS 1HGOpMAIiitHOIO Ta/a00 KibepOe3neKoro, 3riTHO BITYN3HIHUX
Ta MDKHAPOHUX BUMOT 1 CTaHJAPTIB;

3MIHCHIOBATH TTPO(eciitHy MisITbHICTh Ha OCHOBI 3HaHb Cy9aCHHX
1H(DOpMaIIHHO-KOMYHIKAIIMHUX TEXHOJIOT1/, BMITH 3aCTOCOBYBATH iX SIK B
moOyTi, Tak 1 B TpodeciiHIi AiTLHOCTI,

MIPOBOJUTH a00 KEpyBaTH MPOBEACHHIM HAYKOBUX 1 HAYKOBO- TEXHIYHHUX
JOCIIKeHb 3 MUTaHb 3aXUCTY 1H(OpMaIlii, opraHizalii i 3a0e3neueHHs
1H(popmarriitHoi Ta/abo kibepoesnexku OIJ];

OOIpYHTOBYBATH palliOHAJIbHI IUJISXH 11010 3axXucTy 1iHpopmaiii Ha O]
Ta iH(opmariii, mo nupkyoe B I'T cucremax Ta Mepexax;
BUKOPUCTOBYBATHU Cy4YaCHI TEXHIKH JIJISl IPOBEJICHHS JTOCIIIKEHB 32
HaIPsIMOM 3axXUCTy 1HQoOpMallii, opraHizailii it 3a0e3rneueHHs 0e3neKu
MepexeBoi 1HGPACTPYKTYypH 00’ €KTiB IHPOPMAITIHHOT AISTBHOCTI, & TAKOXK
HAyKOBHUX JOCTIP)KEHb BUIIMX PIBHIB.

HHPH-/

- BUPIIIYBATH 3a7]a4l HEHTPAILHOTO 1 ICHEHTPANII30BaHOTO
aaMmiHicTpyBaHHs qoctynoM 1o IP 1 mporeciB B IKC Ta peanizoByBatu
3aX0JU 3 MPOTU1i OTPUMAHHIO HECAHKI[IOHOBAHOTO JIOCTYITY J0 HUX;

- BOJIOJITH HAYKOBO-OPraHi3allitHUMU OCHOBaMU MIPOBEJICHHS ayIUTY
oesneku IKC, a Tako)k HAYKOBUMH METOJIaM Ta MPAKTUYHUMU HAaBUYKAMHU
1010 CTBOPEHHS CUCTEM MOHITOpuHry Oe3neku B [T cuctemax ta
Mepexax




4. CTpyKTypa HABYAJIbHOI M CHUIIIHH

TeMaTH4yHNH TUIAH 1JI 1eHHOI (JOPMU HABYAHHS

Posnoi rognH Mix

BUJIaMH POOIT

o AyzLHTopﬂgi~
: . G =
HazBu 3MicTOBUX MOJIYIIB 1 TEM 2 ‘B S| E
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3microBuii moayJb 1. Kiiacu po3noaisieHux cucrem i Bpa3amBocTei
Tema 1. Kiacu O3MOMUICHUX  CHUCTEM 1
" posHoA 28| 4| 3| 1|20
Bpa3JIMBOCTEN
MonynbHUN KOHTPOJIb 2
Pazom [30| 4 | 3 | 1 | 20
3micToBuii moayJs I1. /lenenrpaJizoBani moaedi P2P i arakyroui P2P
CHCTEMU
Tema 2. HTpaiizoBaHi Mozaeni P2P 1 arakyroui
e Jenentpanizo ozne VIO 28| 3 4 1 20
P2P cucremu
MonynbHUN KOHTPOJIb 2
Pazom |30 3 | 4 | 1 | 20

3microBuii MoayJsb I11. Po3noaisieHi cucreMu: CKOOpPAMHOBAHA

KJIACTepu3auisa pecypciB

Tema 3. PosnomineHi cucTeMH: CKOOpAWHOBaHA

) : 28 | 4 3 1 | 20
KJIacTepH3allisi pecypciB
MopaynbHHIT KOHTPOJIb 2
Pazom |30 4 | 3 | 1 | 20

3micToBuii MoayJb |V. Po3noaijieHi cucteMu: KOOpAMHALIIHI KJIACH TA HANIAAU

Tema 4. Po3noaineHi CUCTEMU: KOOPIMHALIIIHI KJ1acH 28| 3 4 1 20
Ta Hamaau
MopaynbHHI1 KOHTPOJIb 2
Pa3zom | 30 | 3 4 1 20
Yeworo 120 14 | 14 | 4 80




TemaTHyHUH IJIaH 118 32049HOI ()OPMH HABYAHHSA

Posnoin rognn Mix
BUJIaMH POOIT
o AynuTopHa
Hazu 3MicTOBUX MOJIYIIB 1 TEM g ‘B = E
> | £ E
= H o Q
=1 2 5 S
Z < te) =
(D) (=P < <
= = = QO
3micToBuii MoayJb 1. Kiacu po3noaisieHux cucrem i Bpa3JjmBocTei
Tema 1. Kiacu O3IOOUIEHUX  CHCTEM 1
y PO3TIOA 0|2 2| - | 26
Bpa3JIMBOCTEHN
Pazom | 30 | 2 2 = 26
3micToBuii moayJs 1. JlenenrpaJizoBani moaei P2P i arakyroui P2P
CHCTEMH
Tema 2. euentpanizoBani moneni P2P 1 arakyroui
30| 2 2 - 26
P2P cucremn
Paszom | 30 | 2 2 — 26
3microBuii MoayJsb I11. Po3noaisieHi cucreMu: CKOOpPAMHOBAHA
KJIaCTepu3auis pecypcis
Tema 3. PosmonisieHi cUCTEMH: CKOOpPJIWHOBaHA 30| 2 9 B 26
KJIacTepH3allisi pecypciB
Pazom 3a 3mictoBuM Mozynem | 30 | 2 2 — | 26

3micToBuii MoayJb |V. Po3noaijieHi cucteMu: KOOpAMHALIIHI KJIACH TA HANIAAU

Tema 4. Po3noaiiieHl CUCTEMHA: KOOPAUHAIINHI KJIACH
& pAMHAN 30 2| - | 2 26

Ta HamaIu
Pazom | 30 | 2 — 2 26

Yceboro [120| 8 6 2 1104




5. [Iporpama HaBYAJBHOI JUCHMUILTIHU

SMICTOBUM MOJAYJb 1. Kinacu po3momiieHHX cHCTeM i
BPa3JIMBOCTEN

Tema 1. Kinacu po3noaijieHux cucTeM i Bpa3janBoCTel

Kiacu posnoginenux cucrem. Kiacu BpaszmuBocTeit 1 3arpo3. KonTposb
JOCTYMY/MOMYyCKY Ta KepyBaHHS 1JAeHTU(dIKaTopaMu. TpaHCHIOpPTYBaHHS JaHUX.
Cny>x0u ynpaBIliHHS pecypcaMu Ta KoopauHailis. be3neka gaHux.

Kniouosi cnoea: po3noizeH] CHUCTEMH, BPA3JIMCOBTI, 3arposm, Oe3meka
OaHUX.

Jimepamypa:

1. C. Cachin, R. Guerraoui, and L. Rodrigues, Introduction to Reliable and
Secure Distrbuted Programming. Springer, 2011.

2. H. Bos, The Cyber Security Body of Knowledge. University of Bristol,
2021, ch. Operating Systems & Virtualisation, version 1.0.1. [Online]. Available:
https://www.cybok.org/

3. M. Steen and A. Tannenbaum, Distributed Systems. Prentice Hall, 2017.

4. D. Gollmann, The Cyber Security Body of Knowledge. University of
Bristol, 2021, ch. Authentication, Authorisation & Accountability, version 1.0.2.
[Online]. Available: https://www.cybok.org/

5. C. Rossow and S. Jha, The Cyber Security Body of Knowledge.
University of Bristol, 2021, ch. Network Security, version 2.0. [Online]. Available:
https://www.cybok.org/

6. W. Lee, The Cyber Security Body of Knowledge. University of Bristol,
2021, ch. Malware & Attack Technology, version 1.0.1. [Online]. Available:
https://www.cybok.org/

3MICTOBHUM MOJIYJIb I1. lenentpasnizosani moaesi P2P i arakyroui
P2P cucremu

Tema 2. lenenTpanizosani moaesui P2P i atakyroui P2P cucremn

HectpykTypoBaHi, cTpyKTypOBaHi, TiOpuIHI 1 iepapxiuHi mpoTokosu P2P.
Tunwm atak. Hanagy ta X oM’ sIKIIEHHS.

Knruoei cnosa: nporokos P2P, araka, Hanas.

Jimepamypa:

1. C. Esposito and M. Ciampi, “On security in publish/subscribe services:
A survey,” IEEE Communication Surveys and Tutorials, vol. 17, no. 2, 2015.

2. A. Uzunov, “A survey of security solutions for distributed
publish/subscribe systems,” Computers and Security, vol. 61, pp. 94-129, 2016.

3. G. Urdaneta, G. Pierre, and M. V. Steen, “A survey of DHT security
techniques,” ACM Comput. Surv., vol. 43, no. 2, pp. 8:1-8:49, 2011.

4. D. Wallach, “A survey of peer-to-peer security issues,” in Software
Security — Theories and Systems, ser. Lecture Notes in Computer Science.
Springer, 2003, vol. 2009, pp. 42-57.



3MICTOBHUM MOAYJIb III. Po3noaijieHi cucreMu: CKOOPAMHOBAHA
KJacTepu3anis pecypcis

Tema 3. Po3noaijieHi cucTeMu: CKOOPAMHOBAHA KJacTepu3allisi pecypciB

Crumi xoopauHaili cucteM. Hapifine Ta OesnedHe TIpynoBe CHIJIKyBaHHS.
Koopaunariitai BrmactuBocTi. Cxema KepyBaHHS Ta KOOPJWHAII peruTiKarii:
OCHOBA TIOM'SIKIIICHHS aTaK.

Kntouoei cnosa: xoopauHaIlisi CUCTEM, TPYTIOBE CITIJIKyBaHHS, IIOM’SIKITICHHS
aTax.

Jimepamypa:

1. C. Cachin, R. Guerraoui, and L. Rodrigues, Introduction to Reliable and
Secure Distrbuted Programming. Springer, 2011.

2. D. Gollmann, The Cyber Security Body of Knowledge. University of
Bristol, 2021, ch. Authentication, Authorisation & Accountability, version 1.0.2.
[Online]. Available: https://www.cybok.org/

3. D. Sgandurra and E. Lupu, “Evolution of attacks, threat models, and
solutions for virtualized systems,” ACM Computing Surveys, vol. 48, no. 3, pp.
46:1-46:38, Feb. 2016. [Online]. Available: http://doi.acm.org/10.1145/2856126

4. M. Vukolic, “Quorum systems: Applications to storage & consensus,”
Morgan Claypool, 2012.

5. P. Viotti and M. Vukolic, “Consistency in non-transactional distributed
storage systems,” ACM Computing Surveys, vol. 49, no. 1, 2016.

6. A. Lakshman and P. Malik, “Cassandra: a decentralized structured
storage system,” ACM SIGOPS Operating Systems Review, vol. 44, no. 2, pp. 35—
40, 2010.

7. D. Ongaro and J. Ousterhout, “In search of an understandable consensus
algorithm,” in USENIX Annual Technical Conference (USENIX ATC), 2014, pp.
305-319.

3MICTOBUU MOAYJIb |V. Po3noagineni cucreMu: KOOpAUHALIMHI
KJIACH TA HANIAIH

Tema 4. Po3noaisieHi cucteMu: KOOpAUHALIIHI KJIaCH Ta HANAIU

Krac koopaunaiiii pecypciB: po3riisi iHGpacTpyKTypH 1 IpOrpam.

Knwuosi cnosea: pecypc, KOOpJAWHAIS cuUCTeMH, iH(doOpMaIliiiHa
1H(ppacTpyKTypa.

Jimepamypa:

1. H. Bos, The Cyber Security Body of Knowledge. University of Bristol,
2021, ch. Operating Systems & Virtualisation, version 1.0.1. [Online]. Available:
https://www.cybok.org/

2. D. Gollmann, The Cyber Security Body of Knowledge. University of
Bristol, 2021, ch. Authentication, Authorisation & Accountability, version 1.0.2.
[Online]. Available: https://www.cybok.org/

3. D. Sgandurra and E. Lupu, “Evolution of attacks, threat models, and
solutions for virtualized systems,” ACM Computing Surveys, vol. 48, no. 3, pp.
46:1-46:38, Feb. 2016. [Online]. Available: http://doi.acm.org/10.1145/2856126



4. P. Manadhata and J. Wing, “An attack surface metric,” IEEE Trans
Software Engineering, vol. 37, no. 3, pp. 371-386, May 2011.

5. G. Hogben and M. Dekker, “Survey and analysis of security parameters
in cloud SLAs across the european public sector,” European Network and
Information Security Agency, Tech. Rep., 2014.

6. Joint Task Force Transformation Initiative, “Security and privacy
controls for federal information systems and organizations,” National Institute of
Standards and Technology, Tech. Rep. Special Publication 800-53, Revision 4,
2014.

7. A. Bessani et al, “Secure storage in a cloud-of-clouds,” ACM Eurosys,
pp. 31-46, 2011.

8. E. Androulaki et al, “Hyperledger fabric: A distributed operating system
for permissioned bockchains,” ACM Eurosys, 2018.

9. A. Gencer, S. Basu, I. Eyal, R. van Renesse, and E. Sirer,
“Decentralization in Bitcoin and Ethereum networks,” Financial Cryptography and
Data Security Conference, 2018.



6. KoHTpOJIb HABYAJBLHUX JOCSATHEHb

6.1. Cucrema OUiHIOBAHHS HABYAJIbHUX /JOCATHEHb AacHipaHTiB AeHHOI ¢opmu

HABYAHHS
o| Monyis | Moxyns | Moayns | Monyis
< 5| 1 2 3 4
C-
Ne B E = al o @ B @
3/ Bun pisutbHOCTI acmipanTa G| 2 I= 5 . '5 2 . '5 S . '5
N EEIREEEEEIEEEIRE:
S m 2|g gl ¥ ol ol >
=2 EEAEP e
O X | E < = 2 = =
1 |BigBigyBaHHS JICKITIH 1 3] 3 313 3] 3 3 3
2 |BiaBigyBaHHS MPaKTUYHUX 3aHATH 1 3 3 3 3
3 |BiaBigyBaHHs 1a00paTOHHMX 3aHATH 1 1 1 1 1 1 1 1 1
4 |Po0oTa Ha MPAaKTUYHHUX 3aHATTIX 5 | 3153|153 153 | 15
5 |PoGoTa Ha mabopaTOHUX 3aHATTIX 101101101101 10
4 BukonaHHs 3aBaHb 1Ji1 CaMOCTIHHOT 5 (31151311513 1513] 15
pobotu
5 BukoHaHHS MOYIIBHOT KOHTPOJIBHOT o5 1125111250111 25111 25
pobotu
5 Maxkc. KUIBKICTH OalliB 33  BUJAAMH 79 79 79 79
MOTOYHOT'O KOHTPOIIIO
7 |MakcumanbHa KUTbKICTh OaiB: 288
8 Pozpaxynok KOG(I)II_II.GHTa 100/288=0,35
ban max / Cyma 6aiiB max
CucremMa OWIHIOBAHHS HABYAJbHHMX [OCATHEHb ACHIPaHTIB 3204HOI (OpMH
HABYAHHS
. & Monyms | Momyss | Moyns | Moy
55 1 2 3 4
Ne SE = g = g o] g £ =B
/ Bt i e = 3 5| Bl E| .H | .§ E| .
?I U] TsUTBHOCTI acIipaHTa S § 5{ % g 5( % g g % g = % g
S ml = 2| 2l B8 | ™ s
S I ol e
O| | i | i
1 |BinBigyBaHHS JIEKIIH 1 1 1 1 1 1 1 1 1
2 |BigBinyBaHHS MPAKTUYHUX 3aHSIThH 1111 1|11 — —
3 | BiaBinyBaHHs 71a00paTOHUX 3aHATH 1 |1 -1-1-1-1-1-11 1
4 |Po0oTa Ha MPaKTUYHMX 3aHATTAX 5 |15 |15 |1] 5 |- —
5 |PoGoTa Ha mabopaTOHUX 3aHATTAX 10| = | =| = | =] = |1 10
4 BukoHaHHS 3aB/IaHb I CAMOCTIHHOT 5 6130161301630 !s6 30
poboTu
5 Maxkc. KUIBKICTH OaJliB 33  BUJAAMH 37 37 37 42
MOTOYHOTO KOHTPOIIIO
7 |MaxkcumanbHa KUIBKICTh OaiB: 153
9 Po3paxynok KOC(l)lHI.CHTa 100/153=0,65
ban max / Cyma 6aniB max

YMOBOIO 3apaxyBaHHSI KO’KHOT'O 3MICTOBHOI'O MOJYJIO T4 OTPHMAaHHS aclipaHTOM 3aJliKy € 3100yTTs He
mennre 35% 6anie (ban min / banr max = 35:100=0,35) 3a pe3ynbraTaMu BCiX BHAIB O3HAYEHUX IisUTbHOCTEH B

KO>KHOMY 3MICTOBHOMY MOYJIi.




6.2. 3aBa1aHHA 1J151 caMOCTiiiHOT po00oTH Ta KpuUTepil il OliHIOBaHHSA

CamocrTiiiHa poboTa € BHUIOM I103aayIUTOPHOT 1HJIUBIAYaJTIbHOI AISTILHOCTI
acmipaHTa, pe3yJbTaTH SIKOI BHUKOPHCTOBYIOTBCS y  TIPOIECi  BHBYCHHS
IIPOrpaMoOBOr0 MaTepialy HaBYAJIbHOI JHUCHUILIIHA Ta MICTUTh pe3yJIbTaTH
JOCTITHUIIBKOTO TOIIYKY, BIJOOpaka€ TIEBHUH piBEHb HOro HaBYaJbHOI
KOMITETGHTHOCTI. B Mexax KOXHOI TEMH acipaHTH, BHKOPHCTOBYIOUH
PEKOMEHJIOBaHYy JITEpaTypy, IOBHHHI CaMOCTIHHO ONpAIOBaTH JDKEpesa 3a
3alPONOHOBAHOID TEMATHKOI0.3aBAaHHS I CaMOCTIHHOT pOOOTH TOMAOTHCS
nrucbMoBO. KoxkHa poboTa omiHIoeThCs Bix 1-5 Oanis.

3aBraHHs [Jd  caMOCTiiiHOI po0oTM acmipaHTiB JAeHHOI (opmu
HABYaHHS

Ne

o/ Ha3sa Temu
3micToBuii MmoayJb 1. Kinacu po3noainieHnx cucrem i Bpa3iMBocTei
1 Kiacu po3noisieHuX cCucTem
2 Ciy»xOu ynpaBIliHHS PeCypcaMu Ta KOOPHHALIIS

3micToBuii MmoayJs 2. JlenenrpaJizoBani mogesi P2P i arakyioui P2P cucremu

3 HectpykrypoBani npotokoiu P2P

4 Iepapxiuni npotokonau P2P
3microBuii MoayJib 3. Po3noaisieHi cucTeMu: CKOOP/IMHOBAaHA KiacTepu3alis pecypcis
5 Ctuuti KOOpAMHAILIT CUCTEM
6 Cxema KepyBaHHsI Ta KOOpJMHALIT peruTiKallii: OCHOBA MOM'SIKIIIEHHS aTak
3microBuii MoayJb 4. Po3noaisieni cucreMun: KoopAuHaLiiiHi KiIacu Ta Hanagu
7 Knac koopauHariii pecypciB — po3risi iHQpacTpyKTypH
8 Knac koopauHarii nociyr — po3risj nporpam

3aBaaHHA I CaMOCTiIHHOI po0OTH acmipaHTIB 3a04HOI ¢Gopmu
HABYAHHSA

No

s Hassa Temu
3microBuii Moayas 1. Kinacu po3noaiieHux cucreMm i Bpa3iuBoOCTeH
1 Kiacu po3noaiieHux cuctem
2 Kiacu BpaznuBocteii 1 3arpo3
3 KonTpons noctyny/nomnycky Ta kKepyBaHHS 11€HTU(DIKATOpaMu
4 TpancnopTyBaHHS JaHUX
5 Cny>x0m ynpaBIliHHS pecypcamy Ta KOOpAHHALIis
6 besneka nannx

3micToBuii MmoayJn 2. lenenrpaJizoBani mojaesi P2P i arakyioui P2P cucremu

HectpykrypoBani nporokosnu P2P

7
8 CrtpykrypoBaHi mpotrokonu P2P
9 ['i6puani npotokonu P2P

10 lepapxiuni nporokonu P2P

11 Twumum atak

12 Hananu ta iX mom’ SKITeHHs




3microBuii Moayasb 3. Po3noijieHi cucTeMu: CKOOPANHOBAHA KJACTepHU3aNisi pecypciB

13 Crtwuti KoopAWHAIT cCUCTEM

14 Haniiine Ta 6e3reune rpynoBe CHiJIKyBaHHS

15 KoopaunariitHi B1acTUBOCTI

16 Cxema kepyBaHHS Ta KOOpJMHALIT peruTikaiii: OCHOBA MOM'SIKIICHHS aTak

3microBuii MmoayJb 4. Po3noaiiieHi cucreMu: KOOpAMHALIMHI KJIACH Ta HANIAAU

17

Kitac koopaunariii pecypciB — po3ris iHGpacTpyKTypHu

18

Knac xoopauHarttii mocimyr — po3risi nporpam

KpuTepii oiHIOBaHHS caMOCTIiiiHOI po0OTH acmipaHTa

Ne MakcumannHa
w Kpurepii orinroBaHHs poOOTH KIJIBKICTh 6amB.3a
KO)KHHUM KPHTEPIEM
Kputnunuii anamniz cyTi Ta 3MiCTy mnepiiokepen. Bukmag
(dakTiB, 1imei, pe3yJabTaTiB JOCHIKEHb B JIOTIUHIN
1 | mochimoBHOCTI. AHaJi3 Cy4acHOTO CTaHy JOCIIKCHHS 2
mpoOJIeMH, PO3TIAI TEHICHIIH TOMAIBIIOT0 PO3BUTKY
JTAHOTO MMUTAHHS.
JIOKa30BICTh ~ BHUCHOBKIB, OOIPYHTOBaHICTh  BJIACHOL
2 | mo3wmiii, TPOMO3UIli MO0 PpO3B’SA3aHHSI MPOOICMH, 2
BHU3HAYCHHS MMEPCIICKTUB JTOCIIHKCHHS
3 | JlorpuMaHHS BUMOT MO0 TEXHIYHOTO 0(OPMIICHHS 1
Pazom 5

6.3. ®opmu npoBeeHHS MOIYIbHOI0 KOHTPOJII0 Ta KpUTePii OiHIOBAHHS

OmiHka 3a KOXHHUH 3MICTOBUN MOJydb BKJIIOYAE Oanw 3a MOTOYHY pOOOTY
acripaHTa Ha MPAaKTMYHUX 3aHATTAX, 3a BUKOHAHHS JOMAIIHIX 3aBJlaHb, 32 MOJIYJbHY
KOHTPOJIbHY pPO0O0Ty. MoayiabHUN KOHTPOJIb 3HAHb aclipaHTa 31MCHIOETHCSA TICIs
3aBepILIEHHS] BUBYEHHS HaBUajJbHOro Marepiany wmonayis. @dopma npoBeneHHS —
KOMIT'IOTEPHHUI TecT, IO CKiIaaaerbes 3 20 muTaHp 3aKpUTOi Ta BIAKPUTOI (QopMm.
MonynbHa KOHTpoJibHa poOOTa OUIHIOETbest Yy 25 OGamiB. Kputepii oLiHIOBaHHS
MOAYJIBHOTO KOHTPOJIIO HABEICHO Y TaOJIHIIL.

Kpurepii oniHIOBaHHSI MOAYJIBHOT0 KOHTPOJII0

Cyma
OaiiB

3HaueHHS OLIHKHA

22-25

acmipaHT BUSBHMB TIOBHE 3HAHHS MPOrPAMHOTO Martepiany, YCHIIIHO
BUKOHYE TepeadayeHi mporpaMoro 3aBJaHHs, 3aCBOIB OCHOBHY JIITEPATYpPy
PEKOMEH/IOBaHY MPOTPaMOI0, BHSBUB CHUCTCMATHYHUN XapakTep 3HaHb 3
MUCIHUIUIIHMY 1 3MIaTHUN 10 CAMOCTIMHOTO JOIMOBHEHHS

13-21

acrmipaHT BHSBHB 3HAHHS OCHOBHOTO NIPOTPaMHOr0 Marepiany B 00cs3i,
HEOOXITHOMY IS TOJAjbIIOTO HAaBUaHHS Ta MaWOyTHBOI poOOTH 3a
npodecieto, BMi€ BUKOHYBaTH 3aBJaHHS, IependadyeHi Mporpamoro,
3HaOMUH 3 OCHOBHOIO PEKOMEHIOBAHOIO JITEPATYPOIO

0-13

acripaHT, [0 BHUSBUB YaCTKOBE 3HAHHA OCHOBHOTO IPOTPaMOBOTO
Marepiaqy, HE 3aBXId BMI€ BHUKOHYBAaTH 3aBJaHHS, MependadeHi
[IPOrpaMol0, 3HAHOMHUU JIMIIE YAaCTKOBO 3 OCHOBHOK PEKOMEHIOBAHOKO
JTEPaTypoIo.




6.4 ®opMu NpoOBeIEHHS CeMEeCTPOBOr0 KOHTPOJIIO TA KpUTePii ONIHIOBaHHSA

CemecTpoBHUI KOHTPOJIb 3HaHb ACHIPAHTIB 3/IIMCHIOETHCS MICIISI 3aBEPIICHHS
BUBYCHHS HABYAJIBHOTO MaTepiany IuCHMIUIIHE y (opmi 3amiky. IlizcymkoBa
ceMecTpoBa (3aJliKOBa) PEHTHMHrOBa OIlIHKA AacIipaHTa € CYMOIO ITiJICYMKOBHX
(haKTUYHUX OIIIHOK acIipaHTa 3a 3MICTOBUMHU MOAYJISIMH.

6.5. OuiHOBaHHS OCBITHIX JOCSiITHEeHb acnmipaHTiB 3a cuctemow ECTS

. Oriuka 3a
PeiiTnHroBa) .
omiHKa cTO0ATBHOIO 3HauEHHS OLIIHKU
K00
A 90-100 BinMiHHO — BIIMIHHMI piBEHb 3HaHb (YMIHb) B MeXkax
OaniB 000B’SI3KOBOr'0 MaTepiany 3 MOKJIMBUMH HE3HAUHUMHU
HEJIOJIKAMUA
B 82-89 Jlyxe 1oOpe — 10CTaTHhO BUCOKWI PIBEHb 3HAHH (YMIHb) B
OaniB Mexax 000B’A3KOBOro Marepiany 0e3 cyTTeBUX (TpyOux)
OMMJIOK
C 75-81 JHloGpe — B 1iioMy 100puii piBeHb 3HaHb (YMiHb) 3
OaiB HE3HAYHOIO KUIBbKICTIO TOMIJIOK
D 69-74 3a10BIILHO — MIOCEPEIHIN piBeHb 3HAHb (YMiHB) 13
OaniB 3HAYHOIO KIJIBKICTIO HEIOJIKIB, JOCTATHIN IS ITO4AIbIIOTO
HaBYaHHS 200 npodeciifHOi AiSIBHOCTI
E 60-68 JloCTaTHBO — MiHIMAJIBHO MOKIIMBUH TOITYCTUMUI PiBEHB
OariB 3HaHb (YMiHb)
FX 35-59 He3anoBimbHO 3 MOKITMBICTIO TIOBTOPHOTO CKIIQTaHHS —
OaniB HEe3aJI0BUIbHUI pIBEHb 3HaHb, 3 MOKJIMBICTIO IOBTOPHOTO
NepeCKIIaJaHHs 32 YMOBH HAJIEKHOTO CAMOCTIHHOTO
JOOTIPAITIOBAHHS
F 1-34 HeszanoBinbHO 3 00OB’S3KOBMM TOBTOPHUM BHUBYEHHSM
OariB HABYAJIbHOI JAWCIMIUTIHA — JIOCUTh HU3BKUN PiBEHb 3HAHD

(YMiHb), 110 BUMArae moBTOPHOTO BUBUEHHS JUCITUILTIHA
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