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1. OITUC HABYAJBHOI JTUCHOUTILITHA
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JlexiiiH1 3aHATTS:
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. iBEHb BHIIOi OCBITH — -
MoBa HaBUaHHS — yKpaiHCbKa b BHI . JlaboparopHi poboTu
nepiuii (0akamaBpChbKUil)
CamocrtiitHa poOoTa
68 | 104
Bug xoHTpOmIIO:
eK3aMeH

Hapuanpna mucrummina «OrmepariiiiHi cucteMu» € 0a30BOI0 CKJIQJ0BOIO MpodeciitHOT
miarotoBku 3700yBaviB cremianbHOCcTi 014.09 «Cepenns ocBita (Indopmartuka) Ta cipsMoBaHa Ha
(hopMyBaHHS CHUCTEMHOTO PO3YMIHHS TPHUHIIMINB OpTaHi3aiii, apXITeKTypH Ta (PYHKIIIOHYBaHHS
CyJacHHX ONEpalifHUX CHCTEeM SIK IIaTGopMu A po3pOOKM, BUKOHAHHS W CYNPOBOJKEHHS
MpPOrpaMHUX MpoaykTiB. OcoOauBa yBara NpUIUISIETbCS MEXaHI3MaM KepyBaHHSA MpOIECaMU Ta
MOTOKaMHM, IUIAHYBAHHIO OOYHMCIICHb, YIPABIIHHIO OMNEPATUBHOIO Ta BIPTYyaJbHOIO IaM’ATTIO,
(daiimoBUM cHcTeMaM, MEXaHi3MaM BBEJCHHS-BUBEACHHS, CHHXPOHI3aIlll Ta B3a€MO/Iii MPOIIECIB, a
TaKoX 3aco0aM 3abe3nedeHHs O€3MEeKH i KOHTPOJTIO JIOCTYITY.

META JUCHHUIIJIIHU. Metoro BUKIIaJaHHSA HaBYAIBHOI AMCIUILUTIHA € (popMyBaHHS Y
3100yBaviB IUTICHOTO YSIBJICHHS MPO apXiTEKTypy Ta NPUHLUNU (DYHKI[IOHYBAHHS OINEpariiHuX
CUCTEM, a TaKOX PO3BUTOK MPAKTUYHHUX YMiHb BUKOPUCTAHHS 1X MOXJIMBOCTEH MiJ 4ac po3poOKH
Ta CYMPOBOKEHHSI POTPAMHOTO 3a0€3eYeHHS.

JucuumiuiHa crpsiMoBaHa Ha (OpMyBaHHS 3JaTHOCTI OPraHi3oBYBaTH OOYHCIIOBANBHI
MIPOLIECH 3 YpaxyBaHHSAM MeXaHI3MIB KEpyBaHHS pecypcaMu, 3abe3neuyBaTtu e(heKTUBHY B3aEMO/III0
MporpaM i3 CHUCTEMHHM IPOTPAMHUM 3a0€3MEUYECHHSIM, 3JIIIICHIOBATH aHalli3 MPOJyKTHMBHOCTI Ta
ONTHUMI3aIlil0 POOOTH MPOrPaMHUX CHCTEM, a TaKOX peanizoByBaTH 0a30BI MEXaHI3MHU 3aXUCTy
iHpopMalii Ha piBHI ONepaliiiHoi CUCTEMH.

INPEPEKBI3ZUTHU. HeoOxinHOIO yMOBOIO Ui ONaHyBaHHS JUCHMIUIIHU € 3HaHHS,
OTpUMaHi TMiJ Yac BUBYEHHS HaBYaNbHOI KOMIOHEHTH «KoMm’loTepHa CXEMOTEXHiKa Ta
apxiTeKTypa KOMIT'FOTEPIBY.

INOCTPEKBI3UTHU. 3HanHsd Ta BMIiHHS, HaOyTi MiA 4Yac BUBYEHHS UCIUILTIHU
«OrmeparliifHi CUCTEMH», € OCHOBOIO JJsl TMOJANBIIOr0 OTAaHyBaHHS HaBYaJIbHUX KOMIIOHEHT
«Komn’rorepHi mepexi», «I[IporpamyBanHs iH()OKOMYHIKAI[IMHUX CEPBICIB Ta CHCTEM», a TaKOX
IIpU HaNMCaHH1 KBaJiQikariitHoi poboTH.




2. OYIKYBAHI KOMIIETEHTHOCTI, SAKI INIAHYETbBCA COOPMYBATHU,
TA JOCATHEHHA PE3YJIbTATIB HABYAHHSA

VY mporeci peanizanii mporpamMy ITUCHMILTIHA (OPMYIOTbCS HACTYIHI KOMIIETEHTHOCTI Ta
pe3ybTaTH HaBUAHHS 13 Tepe10aYeHNX OCBITHBOIO IPOTPaMOIO:

InTerpajibHa KOMIETEHTHICTH

IK. 3natHicTs po3B’sI3yBaTH CKJIQJHI CHeEIiali30oBaHi 3a/1a4di y raiys3i OcBiTH, iHHOpPMaTHKH
Ta IHPOpPMAIIHHUX TEXHOJOTIH, M0 Tmependadae 3acTOCYBaHHsS IIEBHHX TEOPId 1 METOJIB
MEeIaroriyHNX Ta KOMIT'IOTEPHUX HAyK 1 XapaKTepU3YEThCSl KOMIUIEKCHICTIO Ta HEBHU3HAYEHICTIO

YMOB.
3arajbHi KOMIETEHTHOCTI

3K10. 3paTHICTH  BHUKOPHCTOBYBaTH  1H(QOpMAIIMHO-KOMYHIKAIIiHI ~ TEXHOJOIl 3
JOTPUMAHHIM €TUYHO-TIPABOBUX HOPM B YMOBAX €BPOIHTErpallifHUX MPOILIECIB.

®daxoBi komnereHTHocTi (PK)

@®KS. 3naTHICTh BUKOPUCTOBYBATH LU(POBI TEXHOJOTIl B OCBITHBOMY IPOIIEC], CTBOPIOBATU
Ta BUKOPUCTOBYBAaTH LIU(PPOB1 OCBITHI PECYPCH.

®K9. BononiHHs 3HaHHAMU Mpo iHGOpMaLiiHI MOJENl JaHUX, 3JaTHICTh CTBOPIOBATH
nporpamMHe 3a0e3nedeHHs s 30epiranas, BUA00yBaHHs Ta ONIPAIIOBAHHS JTaHUX.

OK11. 3aaTHiCTP BUKOPHUCTOBYBAaTH HaBUYAIbHO-METOJWYHHUM IHCTpYMEHTapiid, oOnaJHaHHS
HAaBYAJIBHOTO ¥ 3arajgbHOro TMpH3HAUYEHHA Ui KaOlHeTiB 1H(QOpMaTHKH, MYJIbTUMElITHE
oOagHaHHS.

®K18. 3parHicTh HaNaropKyBaTH, KOHQITypyBaTH, OOCIYroByBaTH Ta J1arHOCTYBaTH
KOMIT' FOTEPHI, MepekeBi Ta pPOOOTH30BaHI CHCTeMH, TepudepiiiHi MPUCTPOi, BCTAHOBIIOBATH,
OHOBJIFOBATH Ta aJMIHICTPYBAaTH IpOTrpaMHEe 3a0e3ledueHHs Ta 3a0e3medyBaTd HOro CTaOuIbHY 1
0e3IeyHy eKCIUTyaTallif0 B OCBITHBOMY CEpPEIOBHIII.

®axoBi nporpamMHi pe3yabratu Hapuyanusa (PH)

PH10. BukopucroByBatu iH(pOpMaIiiHO-KOMYHIKAI[IifHI TEXHOJIOTIi B OCBITHROMY IIpOIIeCi
Ta a1 npodeciiHOro PO3BUTKY, CTBOPIOBATH W BHUKOPHUCTOBYBATH LHU(POBI OCBITHI PECYpCH,
3aCTOCOBYBAaTH HaBYAJIbHO-METOJAMYHUN IHCTpYMEHTapiil, 00IaHaHHS HABYaJIbHOTO W 3arajibHOTO
MIPU3HAYCHHS I KaOiHeTiB (3a MPeAMETHUMHU CIICHIabHOCTIMU), MYJIbTUMEiiHE 00JIafHAHHS B
OCBITHBOMY IIPOIIECI.

IIpeaxmeTHi nporpamui pedyjabtatu HapuanHs (IIPH)

[TPH1. IlogaBatu i oOpoONsATH OaHi PI3HUX THUIIIB, BUKOPUCTOBYIOUM IPOTpPaMHI 3aco0u
3arajabHOrO Ta CHEliaIbHOTO MPU3HAYCHHS.

[TPH3. HanaromxyBatu, KOH(IrypyBaTH, 0OCIyroByBaTH Ta JIarHOCTYBAaTH KOMIT IOTEPHY
TEXHIKY, KOMITI'IOTepHI Mepexi Ta poOOTH30BaHI CHUCTEMH; BCTAHOBIIOBAaTH, OHOBJIIOBATH Ta
aZMIHICTpyBaTH TMporpamHe 3a0e3nedyeHHs, 3a0e3nedyBaTd Horo crtaOulbHe Ta Oe3medHe
(GyHKLIOHYBaHHS.

IIPH6. 3acrocoByBatu 3aco0M W MeToaM 3axucTy iH(opmaiii Ta Oe3neku B Mepexi
InTepner.

3anuiaHoBaHi pe3yJIbTAaTH HABYAHHSA 32 HABYAJbHOK THCHHUILTIHOIO

3HAHHA:



— OCHOBHI KaTeropii, MPUHLUUOU Ta apXiTeKTypHI MiAXOAM 1O TMOOYIOBH CYy4aCHHX
orepauifHuX cucteM, y Tomy uucii kinacudikanito OC 3a npusHadeHHSIM (HACTUIBHI, CEpBEpHI,
BOyIO0BaHi, MOOUTBHI), MOJIENI OaraTo3aaavyHoCTi, 0araTOKOPUCTYBAIILKOCTI Ta 130JIA11ii;

— CTPYKTYpY Ta (DYHKI[IOHYBaHHS KIIFOUOBUX ITIICUCTEM OIEPAIIMHUX CHCTEM: YIPABIIIHHS
mpolecaMu Ta IMOTOKaMH, KEPYBaHHS IaM STTIO, OpraHizamiro (aiIoBHX CHUCTEM, MEXaHI3MH
0€3IeKH Ta KOHTPOJIIO JOCTYITY;

— NpUHIMIK  BipTyani3amii, KoHTeiHepm3amii Ta ynpasiinaa [T-cepemoBumamuy,
BKJTIOYAIOYH THIM TIEPBI30piB, piBHI aOCTpakKilii Ta CydacHi NpaKTUKK 3a0e3MedeHHs HalliHOCTI i
MaciTaboBaHOCTI.

Yminns:

— aHaJII3yBaTH BHYTPIIIHIO CTPYKTYpPY OINEpaIliiHUX CUCTEM, 1IeHTU(IKYBaTH KOMIIOHEHTH
Ta B3a€EMO3B’A3KU MK IMIJCUCTEMaMH (IIPOLIECH, 1aM’ STk, (ailloBl CUCTEMHU, Oe3IeKa);

— 3aCTOCOBYBATH 3HAHHS JUIS OLIIHKM PIBHS 3aXUILEHOCTI ONEpaliiHOi CUCTEMH Ha OCHOBI
aHaI3y MpaB JIOCTYIY, MOJIeNIel aBTeHTU(IKAIlli, )KypHaTi3allii Ta 130JIA1111 MPOIIECiB;

— OOIpyHTOBaHO BHOMpAaTH apXITEKTYpH1 PIIIEHHS Ta MEXaHI3MM YIIPaBIIHHA pecypcaMu
3QJIEKHO BIJl THUIY 3aBJaHHs (CEpBEpHE CcepeloBHINE, BOYIOBaHI CHCTEMH, TEPCOHAIBHI
KOMIT IOTEPH);

— OLIIHIOBATH  BPA3JIMBOCTI, TMOB’A3aHI 3 HENPAaBUJIBHUM YIPABIIHHAM @AM’ STTIO,
HeOe3MeYHUMH MpaBaMU JIOCTyly 10 (haiiliB, HecTaOUIbHICTIO MpoleciB abo MOMHUIKOBOIO
KoH(irypaitiero 0e3nexu.

HaBuukmu:

— e(heKTMBHO BUKOPHUCTOBYBAaTH YHiBepcalibH1 MexaHi3Mu OC (He3aleKHO BiI TUIATGOPMH)
JUTsI BUPIIIEHHST TIPAKTUYHUX 3aBAaHb y cepi kidbepOe3nekn: MOHITOPUHT IPOIECiB, aHATI3 MpaB
JOCTYIY, HAJAIITYBaHHS (ailJIOBIX CHCTEM, PE3epBYBAHHS JJaHUX, aBTOMATH3AIlis 3aB/IaHb.

— BUKOHYBAaTH JIarHOCTHKY Ta BiAHOBJICHHS (YHKI[IOHYBaHHS CHCTEM IIicis 300iB abo
peanizallii 3arpo3, BAKOPUCTOBYIOUH 3aco0u pe3epByBaHHS, LVM, BigHOBICHHS (ail;IOBUX CHCTEM
Ta aHaJIi3 XypHAJIB IOIIH.

— MPAIfIOBATH Y BIPTyaJIbHUX CEPEJIOBUINAX 3 TOTPUMAHHSAM MPUHITUIIIB OE3MEeKH, 130IA111T Ta
KepyBaHHA KOH(IrypamisMu, IO BIAMOBiIae BUMOTaM CYYacHHX TPAKTHK KiOepOe3meKku Ta
CTaHJApTIB.

3. MPOT'PAMA HABYAJIbHOI JJUCHUILIITHUA

Tema 1. ApxiTekTypa Ta KiIacu@ikamisi Cy4acHUX OnepaniiHuX CHCTEM

[Mpuanunu noOynoBU oOMNepaliifHUX CHUCTEM: MOHOJITHA, MIKposaepHa, TriOpuaHa Ta
MoayibHa apxirektypu. Knacudikamis OC 3a nmpu3HaueHHsSM: HAcTUIbHI, cepBepHi, BOYAOBaHI,
MOOuUTbHI. Ponb omepariiiHoi cucTeMH K IOCEpeHHMKAa MDK armapaTHUMU KOMIIOHEHTaMH Ta
INPUKIAJHUM TPOrpaMHUM 3a0e3nedeHHsM. Mojeni BHKOHAaHHS 3aBJlaHb: 0araro3ajayHiCTb,
0araTOKOpUCTYBAIbKICTh, PEaIbHOI0 Yacy. BIIuB apxiTeKTypHUX pillleHb Ha O6e3MeKy, HaaliHICTb 1
MaciITaboBaHICTh KOMIT IOTEPHUX Ta 1H(HOKOMYHIKAI[IMHUX CUCTEM.

Tema 2. MexaHi3Mu ynpasJIiHHSI IPOLIeCAMH TA IOTOKAMH BUKOHAHHS
Mopnens mporiecy: cTaH, Mepexili MDK CTaHaMd, KOHTEKCT, imeHTudikaropu. [loTokm
BUKOHAHHS SIK JIETKOBAroBi mporiecu. [IpuHIMIN TIaHyBaHHS 3aBJaHb: alrOPUTMH, KBAaHTYBaHHS
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yacy, npioputetd. CHHXpOHI3aIlisl MPOLECIB: YMOBHA TOHHTBH, B3a€EMHE BUKIIOUEHHS, cemadopw,
MOHITOpH. BrumB HecTtabuibHOI pOOOTHM TpOLECIB Ha SKICTh POOOTH KOMITIOTEpPHUX Ta
1HPOKOMYHIKAIITHIX CHCTEM.

Tema 3. YnpasiainHsa naM’ATTIO Ta MeXaHi3MHU 3aXHCTY

Opranizamis mam’sri:  (isuuHa, BipTyadbHa, MNPOCTIp mMmigKadyku (swap). MexaHi3mu
azpecalii: cerMeHTamis, CTOpiHKyBaHHA. [IpuHIMIHM POOOTH CHUCTEMH YIpPaBIIHHS IaM SATTIO:
BHUJIUICHHS, 3BUIbHEHHs, 1301sMis. [IpoOiaemu Oe3meku: BUTIKAHHS TaM’sTi, BUKOPUCTAHHS ITICIIS
3BiTbHEHHs (use-after-free), mepenosuenns Oydepa. 3axuct uepe3 DEP, ASLR, SMAP.

Tema 4. ®aiisioBi cucTeMu Ta oprasisanisi 30epiraHusi JaHuxX

ba3oBi koHUenuii: CTpyKTypH MeTaJaHuX, inode/eKBIBaJIEHTH, XypHAJIOBaHHS, XKYpHAIU
TpaH3aklid. AHani3 ocobnuBocrell ¢aitnoBux cuctem ext4, NTFS, APFS, ZFS. OOrpyHTyBaHHA
BHOOPY (alIoBOT CUCTEMHU IS 3a/IaHOTO THUITY KOMIT IOTEPHOT CUCTEMH. 3aXHCT LUTICHOCTI JIAHUX,
MEXaHI3MH BIJHOBJIEHHs TICis 3001B. Posib QaitioBux cucteM y peanizallii MOJITHK PE3EPBHOTO
KOITIFOBAaHHS Ta ayIUTYy.

Tema 5. MexaHizmu 0e31eKH Ta KOHTPOJIIO JOCTYILY B oNlepaliiHUX cucTeMax

Mopneni 6e3nexu: auckpeniitna (DAC), o6os’sa3koBa (MAC), ponsoBa (RBAC). Ilpunnun
HallMeHIIMX MNpuBUIeiB. MexaHi3Mu aBTeHTU(IKalil Ta aBTOpH3allii: OOJIKOBI 3alKCH, MapOJIL,
tokeHu, PAM, Active Directory, LDAP. Kontponps nocrymy Ha piBHI (haidiiB, mpoLeciB, MEpExKI.
AyauT Ta KypHaI3aIis MoIii.

Tema 6. YnpapiiHHs KOH(pIrypauico ta apToMaTu3amisi CHCTEMHUX 3aBIaHb

Pone ckpunTiB, crieHapiiB Ta cucTteM aBToMartu3allii y miarpumii crabimpbHOCTI OC.
[IpuHnunu koHIrypamiiHOro yNpaBIiHHSA: 1IEMIIOTEHTHICTh, BEPCIOHYBAaHHsI, TPaH3aKIIIHICTh
3MiH. MexaHi3Mu 11anyBaHHs 3aBaaHb (cron, Windows Task Scheduler). IaTerpartis 3 monitukamu
Oe3MeKu: aBTOMaTUYHE OHOBJICHHS, CKAHYBaHHS HAa BPa3JIMBOCTI, 3BITYBaHHS.

Tema 7. Bipryauizanisi, KoHTeliHepu3aunis Ta ynpaBjainHsa cy4yacHumu IT-
cepeIoBHIIAMH

[punnunu Bipryanizamii: tunu rinepsizopiB (Type 1/Type 2), amapaTHa mniATpUMKA.
Konrelinepusanis sK anpTepHaTHBa MOBHIM BipTyamizamii. besneka BipTyaabHUX CEpEIOBHILL:
13014114, MOOIUHI KaHamW, ecKanaiis npuBLieiB. Ponb BipTyadbHHUX CHCTEM Yy TeCTyBaHHI,
MOJIENIIOBAaHHI 3arp03, PE3€PBHOMY KOIIFOBaHHI.

4. CTPYKTYPA HABYAJIbHOI JUCIUILIITHUA

KinbkicTs roqun
HasBu 3MicTOBHX Jenna ¢popma : 3aouna ¢popma :
MOZYIB | TeM y TOMY 4HcJIi y TOMY 4HCJIi
3ar. Cam. | 3ar. Cawm.
Jlek. J1a0. npax. Jlek. 1a0. npax.
poo. poo.
Tema 1. ApxitekTypa Ta
Kacudikamis cCydacHUX 12 2 2 8 18
OTepaIlifHUX CHCTEM 2 16
Tema 2. MexanizMu
ympaBiiHHA nporiecamu ta | 18 4 4 10 16
MIOTOKAMH BHKOHAHHS 2 14




Tema 3. Ynpasninas
maM’SITTIO Ta MEXaHi3MU 18 4 4 10 16
3aXUCTY 2

14

Tema 4. ®aiinosi cucremn
Ta oprasizanis 30epiranas | 18 4 4 10 16
JIAHUX

14

Tema 5. MexanizsmMu
0e3IeKu Ta KOHTPOJTIO
JIOCTYITY B OITEpaIiiHIX
chucTeMax 2

18 4 4 10 18

16

Tema 6. Ynpasninas
KOH(QIryparlieto Ta
aBTOMATH3allisl CHCTEMHHUX
3aBJlaHb

18 4 4 10 16

14

Tema 7. Biptyamnizaiis,
KOHTEHHepHU3aIlis Ta

YIIPaBJIiHHS CYy4aCHUMU
IT-cepenoBuiamu 2

18 4 4 10 20

16

Yevozo 200un 120 26 26 68 120 8

104

IlincymKkoBHii KOHTPOJIb — eK3aMeH

5. IPAKTUYHI POBOTHU

Ha3Ba Tremu

KiapkicTnh roonn

Jenna
¢opma

3aouna
¢dopma

Tema 1. ApxiTekTypa Ta kiacudikanisi cyyacHUX onepaniifHuX cucTeM.

1. OcHoBHI (yHKIIi, 110 BUKOHYE OllepalliiiHa cCUCcTeMa y CydacHUX iH(popMaIiiHo-
KOMYHIKAaLliHHUX CHCTeMaXx.

2. BigMiHHOCTI Mi>K MOHOJIITHOIO, MIKPOSIIEPHOIO Ta TOPUIHOI0 apXiTEKTypamu
OIepaliifHuX CUCTEM.

3. Knacudikaris onepaniiHix CUCTEM 3a MPU3HAYCHHIM (HACTIJIbHI, CEPBEpHI,
BOY/I0BaHi, MOOLIBHI) Ta TXHI OCOOJIMBOCTI.

4. IpuHnunm 0araTo3aaavHoCTi, 6araTOKOPUCTYBAIBKOCTI Ta 130J1s11iT POLECIB Y
CYJaCcHHX OIlepaliifHuX cucTeMax.

5. Ponp Bipryamizanii y po3yMiHHI apXiTEeKTypH OIepaliiiHoi CHCTeMH Ta 11 BIUIMB Ha
oprawizatio I T-iHdpacTpykTypH.

6. Cx1aJioBi KOMIIOHEHTH sipa OMepaliitHol CHCTEMH Ta 1X B3aEMOJIS 3 IPUKIIATHUM
MIPOrpaMHHAM 3a0€3TEUCHHSM.

Tema 2. MexaHi3Mu ynpaBJliHHS NPOLeCAMH Ta NOTOKAMM BUKOHAHHS.

1. TTorATTS IpoIIeCcy Ta MOTOKY BUKOHAHHS B OMEPAIiiHiil CHCTEMI Ta IX OCHOBHI
aTpudyTH.

2. CtaHu mporiecy Iij] 9ac KUTTEBOTO IUKITY Ta MEXaHi3MH MEPEeX0ay Mi>K CTaHAMHU.

3. AITOpUTMU IUTAHYBaHHS 3aBJIaHb B OIEPALiHHIX CHCTEMAaxX Ta iX BIUIMB Ha
MIPOAYKTUBHICTh CHCTEMH.

4. TIpobmema yMOB TOHUTBH Ta MEXaHI3MU 1l YHUKHEHHS Yyepe3 CHHXPOHI3AIIIO IIPOIIECiB.
5. [3omsmist mporieciB y CydacHHX OTEpaIifHNX CHCTEMaX Ta HACKIIKH i TIOPYIICHHS.

6. MexaHi3MH B3a€MHOT'O BUKITFOUSHHS Ta TIepeadi JaHUX MiXK IPOIECaMHU.

Tema 3. Ynpas/iHHA NaM’TTIO Ta MeXaHi3MH 3aXHCTY.

1. PiBHi opranizarii mam’sTi B orepanifHux cuctemax ((pismdna, BipTyaiabHa, SWap).

2. MexaHi3MHU CTOPIHKYBaHHS Ta CETMEHTAIII] Ta iX pOib y e(h)eKTHBHOMY BUKOPHUCTAHHI
mam’siTi.

3. IpuHInm pobOTH CHCTEMH BipTYaJIbHOI aM SITi Ta aJITOPUTMH 11 peamizarii.

4. 3arpo3u Oe3mneky, 1MOB’sA3aHi 3 MOMIIKaMH ynpasiinasg nam’sttio (buffer overflow, use-
after-free).

5. CygacHi mexani3mu 3axucty nam’sti (DEP, ASLR, SMAP) B onepamniifHux cucremax.




6. KoHTpOITE JOCTYITY HPOIIECIB J0 aIpeCHOr0 IPOCTOPY Ta CUCTEMHOI IaM’sITi.

Tema 4. ®aiinoBi cucTeMu Ta oprasizanis 30epiranas 1aHux

1. Konuenuis ¢aiinoBoi cucreMu Ta ii posib y JIOTIYHIN OpraHizamii TaHux Ha (i3sHIHOMY
HocIil.

2. Tumn ¢aiinoBux cucreM y cydacHux onepauiitaux cucremax (ext4d, NTFS, APFS, ZFS)
Ta IX BiZMIHHOCTI.

3. INpunnmn xypHamoBaHHs (aiIoBOi CHCTEMH Ta HOro 3HaUeHHS JUIs IUTICHOCTI Ta
BiJTHOBJICHHS JITAaHUX.

4. Ctpykrypa Metaianux QaiiioBoi cucreMu (aTpuOyTH, paBa, BIACHUK, Yac
MomUdiKarii).

5. Mexani3mu po3iupenHs auckoBoro npocropy (LVM, nunamivni Tomu, RAID) y
PI3HUX OMepaliifHuX CHCTEMax.

6. Haniiinicts, mBHIKO/Is Ta Oe3reka poOOTH 3 BETMKUMH 00CATaMHU IAHUX Y CYy4acHUX
orepaliifHIX cucremMax.

Tema 5. MexanizMu 0e31eKkn Ta KOHTPOJIIO I0CTYIIy B onepaniiHuX cucreMax

1. Moneni koHTpoOJIO AocTymy B onepariitaux cuctemax (DAC, MAC, RBAC) ta ix
aHai3.

2. [IpuHIMn HalfiMEHIIMX MTPUBLIEIB Ta HOro peastizallist Ha piBHI onepaniiHol CHCTEMH.
3. PizHung Mix izeHTudikaliero, aBTeHTH(]IKAIIEI0 Ta aBTOPU3AIIE€I0 KOPUCTYBAYiB Y
cyuacHux OC.

4. OpraHni3ailis yrpasiiHHs 00JIKOBUMH 3aITUCAMH Ta TPYIIaMU KOPUCTYBaYiB B
orepaliifHuX cucremax.

5. CucreMa aymuty Mo Ta »ypHaji3anii i KOpUCTyBaviB 1 MPOLECIB y Cy4aCHUX
orepaliifHuX cucremax.

6. HanamryBaHHs TOJITHK O€3MEKU Ha PIBHI ONepariifHol CHCTEMH ISl 3aXUCTY Bijl
HECaHKI[IOHOBAHOI'O JIOCTYITY.

Tema 6. YnpasJinHa koHpirypauiero Ta aBToMaTH3allis CHCTEMHHUX 3aBAaHb

1. 3acobu, o Hajae onepaliiiHa cucrema Jijisi aBToMaTH3allii MOBTOPIOBAHUX CUCTEMHHUX
3aBJaHb.

2. Kontieriist ckpunriB Ta ix iHTerpailis 3 KOMaHIHUM iHTepQeicoM orepariiHoi
CHCTEMH.

3. MexaHi3mMu IIIaHYBaHHS 3aBJaHb Y PI3HUX OMepaliitHux cucremax (cron, Task
Scheduler Torro).

4. BUKOpUCTaHHS CKPHUITIB I MOHITOPUHTY, PE3E€PBHOTO KOIMIIOBAHHS Ta BiTHOBJICHHS
CHCTEMH.

5. Ipuniunu Ge3neuHoi poOOTH 31 CKpUINITaMu (BaTiAallisl BXiTHUX JAHUX, PaBa
BUKOHAHHS, JIOTYBaHHS).

6. Ponp aBTOMaTH3aLii y MATPUMII MOMITUK KiOepOe3neku Ta 3abe3neyeHHi
HeTepepBHOCTI Oi3HEC-TIPOIIECiB.

Tema 7. BipTyasaizauisi, kouTeiiHepu3auisi Ta ynpaBainus cydyacHumu IT-
cepeOBUILIAMU

1. IIpuaunum BipTyasizamii Ta ii Tamm (MOBHA, apaBipTyari3allis, anapaTHO-TIPUCKOPEHa)
Y CYy4acHHUX OIlepaliiHuX CUCTeMax.

2. BigminHOCTI MiX rinepBizopamu Type 1 1 Type 2 Ta iX BIUIUB Ha MIPOAYKTUBHICTH 1
Oe3reKy.

3. [Ipm3HavyeHHs cHenmmIoTiB (snapshot) BipTyalbHIX MaIlliH Ta 1X BUKOPUCTAHHS IS
TECTYBaHHS Ta BiJTHOBJICHHSL.

4. BinMiHHICTH KOHTEHHEpH3AIIil Bi/I HOBHOI BipTyaii3alii, il mepeBaru Ta pu3uKu.

5. BukopucTaHHs BipTyaJbHUX CEpEeJOBHII sl MOJICIIOBaHHS Kibep3arpo3 Ta TeCTyBaHHS
CHCTEM 3aXHCTY.

6. MexaHi3mMH 13071511111, MOHITOPHHTY Ta YIPABIIHHS PECypcaMu BipTyaIbHUX
eK3eMIUIIPiB y cydacHux [T-cepenoBuimax.

3arajgom
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6. CAMOCTIMHA POBOTA

Jlo camocTiiiHOT po60TH 3700yBaYiB BITHOCATHCS HACTYITHI BUU JiSTILHOCTI:

1. OmparrroBaHHs JIEKIIHHOTO MaTepiay.

2. [TinroToBKa 10 NPAaKTHYHHUX 3aHSATh.

3. KoncynpTanii 3 BUKIIaJa4eM BIIPOJOBK CEMECTPY.

4. O3HalOMJICHHS 3 JIOAATKOBOIO JITEPATYPOIO BIAMOBIIHO JI0 3a3HAYCHUX Y ITPOTPaMi TEM.
5. CaMocrTiiiHe OIpaIfOBaHHs OKPEMHUX MTHUTaHb HABYAIBHOT TUCIIUTLTIHH.

6. [TinroroBka iHAMBiNyaTbHUX 3aBJaHb y BUTIIAI Mpe3eHTaliil abo pedeparis.

7. IligroToBKa J0 MiICYMKOBOTO KOHTPOJTIO.

KiapkicTs roqun

HasBa temn
Jdenna 3aouna

¢opma ¢opma

Tema 1. ApxiTekTypa Ta kiaacudikanisi cydacHUX onepaliifHUX cucTeM
[MpuHIMIM NOOYI0BY ONepaniiHuX CHCTEM: MOHONITHA, MIKpOsiZIepHa, Ti0puIHa Ta
MoaynbHa apxitektypu. Kinacudikanis OC 3a npr3Ha4eHHsM: HACTIJIbHI, CEpBEpHI,
BOynoBaHi, MOO1IBHI. Posb onepaiiiiHol cucTeMH sIK MmocepeJHIKa MiXK ariapaTHUMHU
KOMIIOHEHTaMH Ta MPUKJIJHIM POrpaMHUM 3a0e3neueHHs M. Moyielli BUKOHaHHSI
3aBJlaHb: 0araTo3alauHicTh, 0AaraTOKOPUCTYBAIBKICTh, peajbHOro yacy. Bruiis
apXiTEeKTYpHHX pillleHb Ha Oe3MeKy, HaJiiHICTh 1 MacIITa00BaHICTh KOMII IOTEPHHX Ta
1HOKOMYHIKAI[IHHIX CUCTEM.

Tema 2. MexaHi3MH yNpaBJIiHHS IPOLECAMH Ta MOTOKAMH BUKOHAHHS

Mopenb npoliecy: CTaH, mepexiJ MiXk CTaHaMM, KOHTEeKCT, iieHTudikatopu. [Toroku
BUKOHAHHS SIK JICTKOBAroBi nporiecy. [IpHHIMNH ITaHyBaHHS 3aBAaHb: aJITOPUTMH,
KBaHTYBaHHs 4acy, npioputetd. CHHXPOHI3allis MPOLIECIB: YMOBH TOHUTBHU, B3aEMHE
BUKJIIOYEHHsI, ceMadopu, MOHITOpU. BB HecTabinbHOT poboTH MpolieciB Ha
0e3reKy KOMI I0TepHUX Ta 1HHOKOMYHIKALIHHUX CHCTEM.

10 14

Tema 3. YnpapJiiHHA naM’TTIO Ta MeXaHI3MH 3aXHCTY

Opranizaiiis nam’sti: $pi3udHa, BipTyaibHa, IPOCTIp miaKadku (swap). MexaHizMu
ajipecarlii: cerMeHTallisi, CTopiHKyBaHHs. [IpuHIMTH POOOTH CUCTEMH YIIPABIiHHS
nam’sITTIO: BUJIUICHHS, 3BUIbHEHHs, 1301stiiis1. [Ipo0iemu Oe3nexu: BUTIKaHHS 1aM’sTi,
BHUKOPHUCTAaHHS Ticis 3BiIbHEHHS (use-after-free), mepenoBuenns 6ydepa. 3axucrt
yepe3 DEP, ASLR, SMAP.

10 14

Tema 4. daiinoBi cucTeMu Ta oprasi3anis 30epiraHHs J1aHux

ba3oBi KOHIIEMIIT: CTPYKTYpH METaJaHuX, inode/eKBIBAICHTH, KYpPHAJIIOBaHHSI,
KypHAJIH TpaH3akmid. AHani3 ocobmuBocteil (aiinoBux cucrem extd, NTFS, APFS,
ZFS. O6rpyHTyBaHHS BHOOPY (haiiIoBOI CHCTEMH IS 3aJaHOTO THITY KOMIT FOTEPHOI 10 14
CHCTEMH. 3aXHUCT IIIJIICHOCTI JaHUX, MEXaHI3MU BIHOBJIEHHS micisa 3001B. Poib

(haltIoBUX cHCTEM y peaizalii IOMITHK Pe3ePBHOTO KOIIOBaHHS Ta ayIHUTYy.

Tema 5. Mexanizmu 6e3mexkH Ta KOHTPOJIIO AOCTYIY B oNepaliifHuX cucTteMax
Mogneni 6e3nexu: auckpemiitaa (DAC), 060’ s3xoBa (MAC), pomsoBa (RBAC).
[puHIIMT HafiMeHMX puBineiB. MexaHi3Mu aBTeHTH(IKAII] Ta aBTOpH3aIIii: 10 16
00iKkoBi 3ammcH, mapoii, Tokean, PAM, Active Directory, LDAP. KouTpomns mocrymry
Ha piBHI (haitniB, mporeciB, Mepexi. AyIuT Ta KypHaJi3allis moIii.

Tema 6. Ynpasiainusa kondirypauieio Ta aBToMaTH3aliA CHCTEMHHUX 3aBAaHb
Porne ckpunTiB, clieHapiiB Ta cucteM aBTOMaTH3amii y miarpuMmil cradinerocTi OC.
[puHIMIM KOHGIrypamiiHOTrO YIpaBIIiHHA: 1IEMIIOTEHTHICTh, BEPCIOHYBaHHS,
TpaH3aKIiiiHicTs 3MiH. MexaHi3MU IDIaHyBaHHS 3aBaaHb (cron, Windows Task
Scheduler). Iarerpartiis 3 moxiTnKamMu O€3MEKH: ABTOMATHYHE OHOBJICHHS, CKAHYBaHHS

10 14

Ha BPa3JIUBOCTI, 3BITYBaHHS.

Tema 7. Bipryanizauisi, koHTeiiHepu3anisi Ta ynpasJinuas cydyacuumu IT- 10 16




cepeIoBHIIAMH

[MpuHnunu Bipryanizanii: Tunu rinepsizopis (Type 1/Type 2), anapatHa miaTpuMka.
Konreiinepusariis sk aTbTepHaTHBA MOBHIN BipTyanizalii. besneka BipTyaapHuX
CepeoBUII: 1307111, ITO0IYHI KaHaJIM, ecKasallis IpuBiieiB. Ponp BipTyansHuX
CHCTEM Y TECTYBaHHI, MOJICJTIOBAaHHI 3arP0O3, PE3EPBHOMY KOIIIFOBAHHI.

3arajgom 68 104

7. BUIU TA METOU KOHTPOJIIO

Ckiaagosi
Buau xoHTpOIIO .
OLiHIOBAHHSI
IMoTounmii KOHTPOJIb, KU 3/1IHCHIOETHCS MiJ] Yac POBEICHHS IPAKTUYHUX
(;1rabopaTopHUX) 3aHSATh, BUKOHAHHS CAMOCTIITHOT poOO0TH, 1HIMBIyalbHUX 3aB/IaHb, 50%
JIOCTITHOT po0OTH 3/100yBaYa TOIIO
IincymMKoBHii KOHTPOJIb, IKUi 3/IIHCHIOETHCSI Y XO/1i IPOBEICHHS €K3aMEHY 50%

Mertoau aiarHOCTHKH 3HaHL| DpPOHTAIbHE ONMUTYBAHHS, PO3B’A3aHHS MPAKTHYHKUX 3aBIaHb, TCCTYBaHHS 3/100yBayiB,
(KOHTPOJI10) HAYKOBI JIONOBIii, pedepaty, YCHI OBiTOMJICHHS, €K3aMCH

IuTanus 1A NiACYyMKOBOI0 KOHTPOJIIO

1. OcHoBHI (yHKIII, I[0 BUKOHYE oOIepaliifHa cuUcTeMa Yy Cy4acHMX IH(GOpMaLiiHO-
KOMYHIKAI[IMHUX CUCTEMaX.

2. BigMiHHOCTI MDK MOHOJIITHOIO, MIKPOSIEPHOIO Ta TIOPUIHOK aAPXITEKTypaMH
OTIEPAIITHUX CHCTEM.

3. Knacudikamis omeparifHUX CHCTEM 3a TMPU3HAYCHHSIM (HACTUIBHI, CEpPBEPHI,
BOy/oBaH1, MOOLIBHI) Ta iXH1 0COOJIMBOCTI.

4, Ilpunnumnm 06arato3agaqyHocTi, 0araTOKOPHCTYBAIbKOCTI Ta I30JIAIl TPOIECIB Yy
Cy4JacHHX OTepaliifHiuX CucTemMax.

5. Ponp Bipryamizamii y po3yMiHHI apXITEKTypH OIEpalliiHOi CUCTeMH Ta ii BIUIMB Ha
opranizamito IT-iHbpacTpykTypH.

6. CkianoBi KOMIIOHEHTH Si[jpa OIEpaliifHOi CUCTeMM Ta iX B3aeMOJii 3 MPHUKIAJIHUM
MIPOrpaMHUM 3a0€3MEYESHHSIM.

7. TloHATTA mpolecy Ta MOTOKY BHKOHAHHS B OMEpAaIlliHIA CHUCTEMI Ta 1X OCHOBHI
aTpulOyTH.

8. Cranu nporecy il 4ac >KUTTEBOTO LMKy Ta MEXaHI3MU MIEPEXOAY MK CTaHAMH.

9. AnropuTMu IUIaHYBaHHS 3aBIaHb B OINEpallifHUX cucTeMax Ta iX BIUIUB Ha
MPOIYKTUBHICTh CUCTEMHU.

10. IIpoGnema yMOB rOHMTBH Ta MEXaHI3MH ii YHUKHEHHS Yepe3 CUHXPOHI3allil0 MPOIIECiB.

11. I30xs1is NpoIECiB y Cy4yaCHHUX OMNEpallifHUX CHUCTeMax Ta HACIIKU ii MOPYIIEHHS.

12. MexaHi3MH B3a€MHOTO BUKJIFOUEHHS Ta Mepeaadi JaHuX MK MpoliecaMu.

13. PiBHi opranizauii nam’aTi B onepauiiiHux cucremax (¢pisudHa, BipTyaiabHa, swap).

14. MexaHI3MH CTOPIHKYBaHHS Ta CEIMEHTALii Ta iX pojb y €(peKTUBHOMY BUKOPUCTAHHI
mnam’siTi.

15. IlpuHnunu po6OTH CUCTEMH BIPTYaIbHOI MaM’sIT1 Ta AITOPUTMU 1i peanizaliii.

16. 3arposu Oe3neku, MOB’s13aHi 3 MOMMUIKaMu yrpasiinas nam’stTio (buffer overflow, use-
after-free).

17. Cyuacui mexanizmu 3axucty nam’sti (DEP, ASLR, SMAP) B onepauiiiHux cucremax.

18. KoHTposib JocTynmy OpoIeciB 0 aAPECHOTO MPOCTOPY Ta CUCTEMHOI aM AT
10



19. Konuenuis ¢aitnoBoi cuctemu Ta ii poJib y JOTIUHINA opraHizaiii JaHUX Ha QI3HYHOMY
HOCII.

20. Tunwu QaiaoBUX cHCTEM Yy cydacHUX omnepauiiiaux cucremax (ext4, NTFS, APFS, ZFS)
Ta X BIAMIHHOCTI.

21. Ipunuun xypHanoBaHHA (ailloBOi cHCTEMH Ta WOTO 3HAYEHHS IJIsl LLUTICHOCTI Ta
BiJTHOBJICHHS JJAHHX.

22. Crpykrypa wMertaganux (aimoBoi cuctemu (arpuOyru, TpaBa, BIIACHHUK, 4ac
Moaudikarii).

23. MexaHidsmMu posmupeHHs auckoBoro npocropy (LVM, mmnamiuni tomm, RAID) y
PI3HUX OlepanifHIX CHCTEMaXx.

24. HaniitHicTh, IMBUAKOIISI Ta Oe3reka poOOTH 3 BEIMKUMH OOCSTaMH JTAaHUX Y CYYaCHUX
onepaliifHiX cUcTeMax.

25. Mogeni xoHTpoJit0 noctymy B omepamidaux cucremax (DAC, MAC, RBAC) Ta ix
aHaJi3.

26. ITpuHiMn HaltMEHITUX NPUBLIETB Ta HOTO peali3allis Ha PiBHI oNepariiHOT CHCTEMH.

27. PizHunsg MK imeHTH(iKamiero, aBTEHTU(IKAIIEID Ta aBTOPH3AIIEID KOPHUCTYBadiB y
cydacHux OC.

28. Opranizamis ympaBimiHHS OONIKOBUMH 3amiicaMd Ta TpyIlaMHd KOPHUCTYBadiB B
oTepaliifHiX cucTeMax.

29. Cucrema ayaumTy TOJIIH Ta >KypHami3amii [iif KOPHCTyBadiB i1 MPOIECIB y Cy4acHHX
oTepaliifHiX cucTeMax.

30. HanamtyBaHHs TOJITUK O€3MEKW Ha PIBHI OMEPAIIMHOI CHCTEeMH ISl 3aXUCTy BiJ
HECaHKI[IOHOBAHOTO JOCTYITY.

31. 3aco0wu, mo Hamae orneparliiiHa CUCTEMa JIJIsi aBTOMAaTHU3aIlil MOBTOPIOBAHUX CHCTEMHUX
3aB/IaHb.

32. KoHuemnmis ckpunTiB Ta iX IHTErpamis 3 KOMaHIHUM iHTepdercoM omeparifHol
CUCTEMH.

33. MexaHi3Mu TUTaHYBaHHS 3aBJaHb y PI3HUX omepamiiHux cucremax (cron, Task
Scheduler Tomro).

34. BUKOpHUCTaHHS CKPHMTIB JJI1 MOHITOPUHTY, PE3€PBHOTO KOTIIOBAaHHS Ta BIIHOBJICHHS
CUCTEMH.

35. IMpunmunu Oe3nevyHoi poOOTH 31 CKpunTamMu (Baiifaris BXIIHUX JaHUX, IIpaBa
BUKOHAHHS, JIOTYBaHHS).

36. Ponp aBTOMaTHM3alii y miATpUMII TOJITHK KibepOesmeku Ta 3abe3nedyeHHi
HeTepEePBHOCTI Oi3HEC-TIPOIIECIB.

37. Ilpunnunu BipTyaunizaiii Ta ii Tunu (oBHA, MapaBipTyatizallis, anapaTHO-MPUCKOPEHA)
y Cy4acHHUX OIEepaliifHuX CUCTEMax.

38. BigminnocTi Mk rinepsizopamu Type 1 1 Type 2 Ta iX BIJIMB Ha MPOJYKTUBHICTD 1
Oe3rexy.

39. Ilpu3nauenHs cHemmoTiB (snapshot) BipTyadbHMX MalIMH Ta iX BUKOPUCTAHHS IS
TECTYBaHHsI Ta BiIHOBJICHHS.

41. BuxopHuCTaHHS BIPTyaJIbHHUX CEPEIOBHI JJISI MOJEIIOBAaHHS Ta TECTYBAaHHS CHCTEM
3aXMCTy ONepalifHuX CUCTEM

42. MexaHi3MU  130J41lli, MOHITOPUHTY Ta YOpPaBIiHHSA pecypcaMH BIpTyalbHUX
ex3eMIUIIpiB y cydacHux IT-cepenoBuiax.
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8. OIIHIOBAHHSI IOTOYHOI, CAMOCTIMHOI
TA THAUBIIYAJBHOI POBOTH 3105 YBAYIB

. . MaxkcuMaabHUH
ILnanoBi Tepminn ®opMH KOHTPOJIIO Ta .
Bumm podorn . . BLICOTOK
BHKOHAHHS 3BiTHOCTI .
OLiHIOBAHHSI
CucTeMaTHYHICTD | AKTHBHICTH POOOTH HA NPAKTHYHHUX 3AHATTIX
. BinmoginHo 1o poboyoi [TepeBipka oOcsry Ta sSIKOCTI
1.1. ITigroroBka 10 MPaKTUUHUX a fIHO 10 p PCBIP y. X
N MpOrpaMHu Ta PO3KIAILY 3aCBOEHOT0 MaTepiaiy Imif 30
3aHAThH Yac MPaKTUYHUX 3aHATH
BuxonanHs 3aBJaHb 1JI1 CAMOCTII{HOT 0 ONPAIIOBAHHS
[TepeBipka pe3ynbTaTiB
BiarnosinHo 1o pobouoi IH/IMBiyaJIbHOTO
1.2. lnnuBigyanbpHe TeCTyBaHHS MPOrpaMHU Ta po3KJIaLy TECTyBaHHS, TIepeBipKa 10
3aHATH KOHCITEKTIB JIEKIIii,
nepeBipka pedeparis
BukoHaHHs iHANBIIyaJbLHUX 3aBAaHb (HocigHa podoTa 3100yBaya)
. . . OOroBopeHHs pe3yabTaTiB
1.3. Inmi Buau iHAKUBITyaIbHUX . . . .. .
. BianosigHo 10 po6o4oi MpOBEIEHOI POOOTH i1 Yac
3aBJaHb, B T.4. MArOTOBKAa HAYKOBUX
L . MPOrpaMHu Ta PO3KIIATY ayJTUTOPHUX 3aHATH, 10
nyOiKanii, y4acTb y podoTi Kpyrimx .y
. .2 3aHATDH HAaYKOBUX KOH(epeHIii Ta
CTOJIiB, KOH(EPEHIIIH TOIIIO. .
KPYIJIMX CTOIIB.
Pa3om 0aniB 32 NOTOYHMIT KOHTPOJIb 50
ITigcyMKOBHIl KOHTPOJIb — €K3aMEH 50
3arasom 6aJiB 100

[ToTounmii KOHTPOJb 3HAHb 300YBayiB MPHU MIJCYMKOBOMY KOHTpOJi y (opMmi ek3ameHy
(makcumyM 50 GaiB) OIIHIOETHCS 32 MIKATIOI0 («2», «3», «4», «5»), 3 000B’SI3KOBUM TMEPEBEICHHSIM
OaJtiB 3a KOXKHUU BHUJT POOOTH TAKUM YHHOM:

— 3a MIATOTOBKY JI0 ayAUTOPHUX 3aHATH (MakcuMyM 30 6aitiB) 3100yBavdy OCBITH HEOOXITHO
MaTh HE MeHIe 1/2 OIMIHOK BiJ 3arajibHOi KUIBKOCTI MPAaKTHYHUX (JIAOOpAaTOPHUX) 3aHATH, IS
nepeBoay 0ajiB 3a MIArOTOBKY O ayJAWTOPHUX 3aHATh CEpeAHbOAPU(PMETHYHA OIIHKA MHOYKHTHCS
Ha KoeiiieHt 6;

—3a BHUKOHaHHS 3aBJaHb IS CAaMOCTIHHOTO OTpalfoBaHHs (TECTyBaHHs, 3aBJaHHS,
MIArOTOBKA pedepaTy 3a 3aJaHoI0 TeMaTukor) (MakcumyM 10 GainiB) 3100yBauy OCBITH HEOOX1IHO
MaTu He MeHIe 1/2 oUiHOK Bif 3arajibHOi1 KUIBKOCT1 MIPOrPaMHOTO MaTepiaiy, 110 BUHOCUTHCS Ha
CaMOCTIliHe BUBYCHHSI, JUIS [IEPEBO/IY 3a3HAYCHHX OalliB cepeHboapru(dMETHUHA OI[IHKa MHOKUTHCS
Ha KoeiiieHt 2;

— 3a IHII1 BUAM 1HIUBINyaTbHUX 3aBJaHb, B T.U. MATOTOBKY HAYKOBHUX MYyOiKaIlil, y4acTb y
po6oTi Kpyriux croiB, KoHpepeHiii Touo (MakcumyMm 10 6aniB) 3700yBauy OCBITH HEOOX1IHO
MaTu He MeHIIe 1/2 OLiHOK BiJ 3arajgbHOI KUIBKOCTI IHIIMX BHJIB IHAMBIIyaJbHUX 3aBJaHb, TS
nepeBojly 0aliB 3a MIATOTOBKY A0 ayAUTOPHHUX 3aHSATh CepeAHbOAPHU(PMETHUHA OIIHKA MHOXKUTHCS
Ha KoeQiIlieHT 2.

KpuTepii oniHIOBAaHHA IOTOYHOI0 KOHTPOJIIO

— «2» — BUCTABIISETbCA 32 HENPaBWIbHY BIANOBIAbL (MUCHMOBY POOOTY), sIka HE BiAMOBiIAE
3MICTY TEMH Ta CBITYUTH PO HEPO3YMIHHS il OCHOBHHX IOJIOKEHb;
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— «3» — BUCTABJISIETHCS 32 BIMOBIIb (MMCEMOBY POOOTY), sSIKa BIIMOBIAAE 3MICTY TEMH, ajie €
HETMOBHOIO 1 HETOYHOIO Yy BHM3HAYEHHI1 MOHAThH, CBIAYUTH MPO HEMOBHE PO3YMIHHA OCHOBHHX
MOJIOKEHb HABYAJBHOTO Marepialxy, CBIIUHTh NpO Te, IO 3HAaHHA 3100yBada MaroTh
(bparMeHTapHUH, TOBEPXOBUI XapaKTep;

— «4» — OLIHIOETBCSA TpaBUJIbHA 1 OOIPYHTOBaHA BiANMOBiAb (MMCBMOBA poOOTa), 3 SKOT
BUJIHO, 110 3700yBad 3HA€ i po3yMi€ TEOPETUUHUI Marepiaj B 00CsA31 HAaBYAIBHOI TEMH, BOJIOJIE
HEOOXiJTHUMH HAaBUYKaMH, HE JOIYCKAE CYTTEBUX IMOMHIJIIOK.

— «5» — OIIIHIOETBCS TOBHA, NpPaBWIbHA, I'PYHTOBHA BiONOBims (mMUchbMOBa poOoTa) Ha
3alUTaHHA TEMH, IO Tepeadadae JOTIYHICTh 1 MOCHIIOBHICTh BHKIJIAAY Marepiaidy, BOJIOJIHHS
TEPMIHOJIOTI€I0, TMOKa3ye BMIHHS TOBHO M TIJIMOOKO BHUKOPHUCTOBYBATH TEOPETHYHI 3HAHHS B
MPaKTUYHIN TIOUIUHI.

Kpurepii ouiHioBaHHSA MiJICyMKOBOT0 KOHTPOJIIO Yy GopMi ek3amMmeHy

MaxkcuMmanbHa OLIHKa M1JICYMKOBOTO KOHTPOJIIO Y POpMI €K3aMEHY He MOKE€ IIEpEBUIIyBATH
50 6auiB. [1pu oMy piBE€Hb 3HAHB OIIHIOETHCS:

—Big 40 no 50 6axiB — 3m00yBay BUABIISIE OCOOIMBI TBOPUI 3/I0HOCTI, BMI€ CAMOCTIMHO
3HAXOJIMTH Ta ONpalbOBYBAaTH HEOOX1IHY 1HPOPMAIiI0, IEMOHCTPYE 3HAHHS Marepiaiy, MIPOBOIUTh
y3arajgbHEHHS 1 BACHOBKH,

—Bix 30 1o 40 6aniB — 3100yBay BOJIOJIIE 3HAHHSMH Marepiayly, ajie JOMyCKae HE3HAauH1
MOMUJKA y (OPMYBaHHI TEpPMIHIB, KaTeropi, MpoTe 3a JOTIOMOTOI BHKIAgadya IIBHIKO
OPIEHTYETHCS 1 3HAXOUTH MPABHUIIbHI BiMOBIII;

—Big 20 xpo 30 6axiB — 3100yBay BIATBOPIOE 3HAYHY YACTHMHY TEOPETHYHOTO MaTrepiay,
BUSIBJISIE 3HAHHS 1 PO3YMIHHSI OCHOBHHUX IOJIOKE€Hb, 3 JOTIOMOTOIO0 BHKJIa/Jada MOKE aHalli3yBaTU
HaBYAJLHUM Marepiall, aje Ja€ HEAOCTaTHhO OOTPYHTOBaHI, HEBHYEPITHI BIIIMOBIII, JOIYCKa€e
MTOMUJIKH.

—Big 10 g0 20 6agiB — 3100yBay BOJIOJIi€ HABYAJIBLHUM MaTepiajioM Ha CEpeIHLOMY PIBHI,
JOITYCKa€ TIOMUJIKH, Cepel IKUX € 3HAaUHA KUIbKICTh CYTTEBHX;

—Big 0 g0 10 6axiB — 3700yBay BOJIOJIE HABYAJILHUM MaTepiaJioM Ha PiBHI, BUIIOMY 3a
MOYAaTKOBUM, 3HAYHY YACTHHY HOTO BIATBOPIOE Ha PENPOAYKTUBHOMY PiBHI, Ha BCl 3alIUTaHHS /A€
HEOOIPYHTOBaHI, HEBUUYEPITHI BIAMOBIII, TOMYCKA€E TTOMHUJIKH.

9. OHIHIOBAHHA 3AT'AJIBHUX PE3YJIBTATIB 3HAHD 3/10bYBAYIB

3aranbHi pe3ylnbTaTd 3HAaHb 3/700yBayiB MO JaHi AUCHUIUIIHI OLIHIOIOTHCS HACTYMHUM
YUHOM:

— «BigminHo»/«3apaxoBano» (A) — Bigx 90 mo 100 OaniB. 3100yBay BUABIAE OCOONMBI
TBOpYl 3A10HOCTI, BMi€ CaMOCTIHHO 3HAXOJUTH Ta OIpPalbOBYBATH HEOOXiIHY iH(OpMaIlito,
JIEMOHCTPY€E 3HAHHS MaTepialy, IPOBOJUTh y3aralbHEHHs 1 BUCHOBKHU. byB MPHUCYTHIM Ha JEKI[ISX
Ta MPAKTUYHUX 3aHATTAX, MiJ Yac SKUX JaBaB BUUEPIHi, OOTPYHTOBaHI, TEOPETHYHO 1 MPAKTUIHO
MpaBWIbHI BIAMOBiAl, Ma€ KOHCHEKT 3 BUKOHAHMMH 3aBIaHHSIMH JO CaMOCTiHHOT poOoTH,
npe3eHTyBaB pedepar 3a 3aJaHOI0 TEMATHKOIO, MPOSBISE AKTHBHICTH 1 TBOPUICTH y HAYKOBO-
JOCTiIHINA poOoTi;

— «/lodper/«3apaxoBano» (B) — Bim 82 no 89 OGani. 3m00yBau BOJOJiE 3HAHHSIMHU
MaTepianly, aje JONYyCKae HE3HayHl MOMHIKUM Y (GOpMyBaHHI TEpMiHIB, KaTeropidl, mpore 3a
JIOTIOMOTO0 BUKJIa/1aya MIBHJIKO OPIEHTYETHCS 1 3HAXOAUTh MPaBWIIbHI BinnoBiai. byB nmpucyrHiit Ha
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JEKIISIX Ta MPAaKTUYHHUX 3aHATTSAX, MA€ KOHCIEKT 3 BHUKOHAHUMH 3aBJAHHSIMHU JIO CaMOCTIHHOI
poboTH, mpe3eHTyBaB pedepar 3a 3aJaHOK TEMATHKOIO, MPOSBISE AKTHBHICTH 1 TBOPUICTH Y
HAyKOBO-JOCIiTHINA poOOTI;

— «Jloope»/«3apaxoBano» (C) — Bin 74 no 81 OaniB. 3100yBay BiATBOPIOE 3HAUHY YACTHUHY
TEOPETUYHOTO MaTepiany, BHUABISE 3HAHHSA 1 PO3YMIHHS OCHOBHHMX IIOJIOKE€HB, 3 JOMOMOTOIO
BUKJIaJIada MOXKE€ aHAII3yBaTH HaBYAJIBHUI MaTepiall, aje Ja€ HEJAOCTaTHhO OOIPYHTOBaHI,
HEBUYEPITHI BIAMOBIAI, JOMYCKa€E MOMIIKA. [Ip IbOMY BpaxOBY€ThCS HASBHICTH KOHCIIEKTY 3
BUKOHAHMMH 3aBJAHHIMH JI0 CAaMOCTIHHOT poOOTH, pedepary Ta akTHBHICTh Y HAyKOBO-AOCTIIHIN
pobori;

— «3anoBiibHO»/«3apaxoBaHo» (D) — Bix 64 mo 73 Gami. 3m00yBa4y OyB MPUCYTHIN HE HA
BCIX JIEKLIAX Ta NPAKTHUYHUX 3aHATTSX, BOJIOJIE€ HABYAJbHUM MaTeplajloM Ha CEepeIHbOMY PIBHI,
TIOITyCKAa€e TIOMUJIKH, Cepe] IKUX € 3HaYHA KUTBKICTh CYTTe€BUX. [Ipn 1IbOMY BpaXOBY€THCSI HAsSIBHICTb
KOHCIIEKTY 3 BUKOHAHMMM 3aBAaHHSIMHU JI0 CaMOCTiIHOT poOoTH Ta pedeparis;

— «3anoBinbHO»/«3apaxoBano» (E) — Bix 60 mo 63 6ainiB. 3n100yBau OyB MPUCYTHIN HE HA
BCIX JIEKIISIX Ta MPAKTUYHMX 3aHATTAX, BOJOJIE HABYAJBHUM MaTepiajloM Ha piBHI, BHUIIOMY 3a
MMOYaTKOBUH, 3HAYHY YAaCTHHY MOTr0 BIATBOPIOE HA PENPOAYKTUBHOMY PiBHI, Ha BCl 3alIUTaHHS J1a€
HEOOIPYHTOBaHI, HEBUYEpIIHI BIAMOBIAl, JOMYCKAa€E IOMUJIKH, Ma€ HEMOBHUM KOHCIEKT 3
3aBIaHHSIMH JI0 CAMOCTIHHOT pOOOTH.

— «He3a10BiIbHO 3 MOKIUBICTIO MOBTOPHOIO CKJIaAaHH»/«He 3apaxoBano» (FX) — Bix
35 no 59 GaniB. 3n100yBay BOJIOJIE€ MaTepiajJoM Ha PiBHI OKpeMUX ()parMeHTiB, 110 CTaHOBISATH
HEe3HAYHY YaCTHHY HaBYAJIbHOTO MaTepiany.

— «He3agoBiibHO 3 O000B’AI3KOBMM TOBTOPHUM BHBYEHHAM JUCHUILUIIHN»/«HE
3apaxoBano» (F) — Bin 0 1o 34 GaniB. 3700yBa4 HE BOJIOIE HABYATLHUM MaTEPiaoM.

Taduauus BiAMOBIAHOCTI pe3yJIbTaTiB KOHTPOJIIO 3HAHb 32 PI3HUMU HIKAJIAMM

100-0ajbHa mIKaJIa IlIxana 3a ECTS HanionannHa micana -
Ex3amen 3aagik
90-100 A BingMinHO 3apaxoBaHO
82-89 B
7281 C Hobpe 3apaxoBaHO
64-73 D 3 . 3
50-63 E aJI0BIJILHO apaxoBaHO
3559 FX He3zanosinbHO He 3apaxoBano
03 F JIOBIJIbH paxoBaH
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