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ONEPALLINHI CUCTEMMU

Pob6oua nporpama HaB4yanbHOi agucuunainm (Cunabyc)

PeKBi3uTU HaBYa/ZIbHOI AUCUUNAIHU

PiBeHb BULOi OCBiTH Mepwuli (6akanaspcoKuli)

Fany3b 3HaHb 12 IHpopmauiliHi mexHosoaii

CneuianbHictb 122 Komn’tomepHi HayKu
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®dopma HaBYaHHA 0YHa(0eHHa)

Pik niarotosKku, cemectp 2 Kypc, OCiHHIl cemecmp

O6car gucumnnninm 4 kpeoumu (120 200uH: neKuii 54 200uH, nabopamopHi pobomu 18 200uH,

camocmitiHa poboma cmyoeHmie 48 200uH)

CemecTpoBuii KOHTponb/  3aniK/MoOybHA KOHMPObHA poboma
KOHTPOAbHI 3axo4u

Po3Kknap 3aHATb muxcHege Ha8AHMAXEHHA: AeKuii - 3 200uHU, nabopamopHi pobomu — 1 200UHa

MoBa BUKNaaaHHA YKpaiHcbka

IHpopmauis npo JlekTop: K.T.H., aoueHT, KoBaneHKo AHaToniii EnidpaHoBuY,

KepiBHUKa Kypcy / an20kov@ukr.net

BUKNapauis JNlabopaTtopHi: K.T.H., aoueHT, KoBaneHKo AHaToniii Eni¢gaHoBUY,
an20kov@ukr.net

Po3milieHHA Kypcy https://ecampus.kpi.ua login.kpi.ua, zoom, Google classroom, e-mail, G suit for

education Sikorsky
Mporpama HaB4Ya/bHOI AUCLUNIHU

1. Onuc HAaBYAIBLHOI JMCHUILIIHH, Il MeTa, IIpeMeT BUBYAHHSA TA pe3yJbTaTH
HABYAHHSA

Metoro KpeauTHOro MOAyJs € (opMyBaHHA y CTYAEHTIB 3JaTHOCTEH HAa OCHOBI 3arajlbHUX
komrerentHoctel (3K):

3K 1 3paTHICTB 3aCTOCOBYBATH 3HAHHS B MPAKTUUYHUX CUTYaIlisIX

3K 4 3naTHicTh 3HATH Ta PO3YMITH MIPEIMETHY 00J1acThb 1 IpoQeciiHy AisUTbHICTD

3K 11 3partHicTb reHepyBaTH HOBI 1J1€1 (KpEaTUBHICTh)

@K 12 3patHicTh 10 MOOYI0BH CyYaCHHX YMCEIbHUX aITOPUTMIB II0JI0 OpraHizauii aTpakTopiB
Ta BUSIBJIEHHS JI€TEPMIHOBAHOT'O XaoCy, a TAaKOX 0 3aCTOCYBAHHS HENIHIHMX MaTeMaTUYHHUX MOJemei
Teopii karacTpod Ta MeToAiB Teopii Oidypxarii

[IpakTuyHi 31aTHOCTI y MPOILI€Ci BUBUEHHS MOJIATAIOTh Y:

— 3JaTHOCTI OTPUMYBaTH 0a30B1 3HAHHS 0COOJIMBOCTEN OpraHi3allii 1 3aCTOCYBaHHS KOHKPETHUX
OTIepaIlifHIX CUTEM 3a BIAMOBIIHOIO JTOBIIKOBOIO 1H(OPMAITIETO;

— 3JaTHOCTI aHaJl13y CTYAEHTOM MPUHLUIIB MOOYI0BU Cy4aCHUX ONEpaIifHIX CUCTEM 3 METOIO iX
MO/1aJIbIIOr0 BUOOPY 1 3aCTOCYBAHHS;

— 3JaTHOCTI BUKOPHUCTOBYBATH CUCTEMHI 1 MPUKJIAHI IPOrpPaMHI PecCypcy OoNnepaliiHuX CUCTEM;

— 3/IaTHOCTI CTBOPIOBATH CKPUIITH HA OCHOBI 3aC001B MpOrpaMyBaHHs 000JIOHOK OTepaLiiHIX
CHCTEM;



— 3/IaTHOCTI MPOBOAMTH aHANII3 XapaKTEPHK MPOLECIB, OTPUMAHUX 3 BUKOPUCTAHHSIM KOMaH/I
000JIOHKH OTIepaliifHOi CHCTEMH, 1 3/IIMCHIOBATH KEPYBAHHS IIMMH IPOIECAMU;

— 3/1aTHOCTI BUKOPHCTOBYBATH 3aCO0U 3aXMCTy JAHUX HAa OCHOBI BU3HAYCHHS BIIMOBITHUX MpaB
OCTYIy 10 (haliJIiB 1 HU3KH MPOTpaM KpUINITOrpadigHUX aIroOpuTMiB;

— 3/1aTHOCTI BUKOHYBAaTH 00pOOKY 1 (PiIbTpallito MOTOKIB JaHUX 1 POLIECIB y KOMIT FOTEpi Mif
KEpYBaHHSM OIEpaLiifHOI CUCTEMHU;
OCHOBOIO IJIs1 TOCATHEHHSI METU KPEJUTHOTO MOJYJS € BUKOPUCTAHHS ayIUTOPHHUX JIEKIIHHUX

3aHITHh I OTpUMaHHs 0a30BHX 3HAHb 3 JUCIHIUIIHU, camocTiiiHa pobota cryaentiB (CPC) mo
3aCBOEHHIO MaTepiany JeKIIHHOTO KypCy, ayJUTOPHUX 3aHITh KOMIT IOTEPHOTO MPAKTHKYMY, SIKi
nepeadavaloTh aKTUBHY POOOTY CTYISHTIB uYepe3 BUKOHAHHS IHAUBIMyanbHHX 3aBmaHb i CPC 3
MIrOTOBKH HEOOX1JHUX MaTepiaiiB 3BITY 3 pOOIT KOMIT IOTEPHOTO IIPAKTUKYMY.

OCHOBHUMH 3aBJAaHHSMHU KPEIAMTHOTO MOJIYJS €: HAOYTTs JOCBiNy BHUKOPHUCTaHHS OOOJOHOK
OTIEPAIITHUX CHCTEM; OTPUMAHHS JIOCBITy CTBOPEHHS 1 BUKOPHCTAHHS KaTajoriB 1 ¢aiiiB 3 pi3HUMH
aTpuOyTaMu JOCTYITY; O3HAHOMIICHHSI 3 OCOOJMBOCTSAMH PO3POOKH KOMaHIHUX (DailyliB y cepenoBHIII
obononok omepaniHoi cuctemu UNIX; HaOyTTs yMiHb aHamizy OyZOBH KOHKPETHHX ONEpamiiHuX
CHCTEM; 3aCTOCOBYBAHHSI CHCTEMHUX KOMaH]I Ta IIPOTPaM.

3riHO 3 BUMOTaMH MPOTPaMH HaBYAIBHOI JUCHUIUTIHU CTYAEHTH IICIIsl 3aCBOEHHS KPEIUTHOTO
MOJTyJIsl MAalOTh TIPOJIEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHS:

3HAHHA: 32 NPOTrPaMHUMM DPE3y/IbTaTaMM HaBYaHHS 3a KOMIIOHEHTaMHU OCBITHbO-IIPOQeEciiiHOT
nporpamu nepeadayeHo BUKOHaHHs kpuTepito 3H8 3naTu apXiTeKTypy Ta omneparliiiHi CHCTEMHU Cy4acHUX
00YMCITIOBAJIBHUX CUCTEM 1 KOMIT FOTEPHUX MEPEK, SIKUI BKIIIOUAE CKIIa/I0BI:

3 IPUHLUIIB MOOYI0BU Cy4aCHUX ONEpaLiiHUX CHUCTEM;

3 0COOMBOCTEH KePYBaHHS 1 B3aEMOJII1 TPOIIECiB;

3 0COOJMBOCTEH KepyBaHHsS IpoIecaMu Ui BUOPAHOTO CEpEeOBHINA IIAHYBAaHHS NPOIIECIB
OTepaIiiHuX CUCTEM;

YMiHHAI 32 TPOTPaAMHUMH pe3yJbTaTaMHd HaBYaHHS 3a KOMIIOHEHTaMH OCBITHBO-TIPOQECIHHOT
nporpaMu TependadeHo BUKOHAHHS KpuTepiro YME8 Bwmitm 3acTOCOBYBaTH Ha MPAKTHUIll CHUCTEMU
yTpaBJliHHA 0a3aMu J1aHUX 1 3HaHb Ta IHPOPMALIIHI CUCTEMH 1 BKIIFOYAE CKJIQJ0BI IPAKTUYHUX YMiHb:

CTBOPIOBATH 1 3aCTOCOBYBATH KOMaH IH1 (ailin B 000JI0HKaX onepaniiHuX CHCTEM;

CTBOPIOBAaTH 1 BUKOPHCTOBYBATH JiepeBa JIMPEKTOPIiB JJIs pallioOHANIbHOI OpraHi3auii po3MileHHs
JAHMX 1 IIporpam;

3aCTOCOBYBATH CHUCTEMHI KOMaH/H Ta CHelialbHl yTUJIITH;

aHaTI3yBaTH OCOOJIMBOCTI 3aXUCTY 1 3a0€3eUeHHs OE3MEeKHU OMepaIliitHUX CUCTEM;

3a pe3ynbTaTaMy BUBYEHHS CTYIACHT OTPUMYE JOCBI:

3 BUKOPUCTaHHS 0COOJIMBOCTEN apXiTEKTyp OINEepaliiiHuX CUCTEM;

nepeBar Cy4yacHHUX (aioBUX CHCTEM ONepaliifHuX CUCTEM;

aHaJi3y 0COOJMBOCTEH aNrOpUTMIB IJIAHYBAHHS ITPOLIECIB;

3 BUKOPHUCTaHHS MOKJIMBOCTEN ONepaliiHUX CUCTEM Y MOOYAOBI PO3MOIIICHUX CUCTEM;

31 crenu@ikd 3acTOCYBaHHS OINEpalliMHUX CUCTEM MYJIbTUMEIINHUX CHCTEM 1 MOOUIbHUX
IIPUCTPOIB.

BHacnijok BUBUEHHSI KYpCY CTYIEHT MOBUHEH OYTH 3/1aTHHI MPOJAEMOHCTPYBATH TaKUi MPOTrpaMHHIA
pesynbrar HaByanHs OIIIl: TIP 13 BosoaiTu MoBaMH CHCTEMHOIO MpOrpaMyBaHHS Ta METOAAMHU
pPO3pOOKK TpOrpaM, IO B3a€EMOJIIOTH 3 KOMIIOHEHTAaMH KOMII'IOTEPHHUX CHUCTEM, 3HATH MEpPEexHi

TEXHOJIOT11, apXITeKTypH KOMIT IOTEpHUX MEPEkK, MaTU NMPAKTUYHI HABUYKU TEXHOJIOT1i aJIMIHICTPYBaHHS
KOMIT FOTEPHUX MEPEXk Ta X MPOrpaMHOro 3a0e3nedeHHs.



2. IlpepekBi3uTH Ta NOCTPEKBI3UTH TMCIUILIIHA

3abe3neuyrounMH JUCIUILTIHAMEU € «JluckpeTHa MareMmarukay, ‘‘MaremaTu4Ha JIOTiKa 1 Teopis
anroputMiB®, «Teopis WiMOBipHOCTEH 1 MareMaTHuHa cTatucThkay. ucuuruiina «Teopis iHGopmarii i
KOJIYBaHHS»

3abe3nedye BUKIAJaHHSA TUCHMILIIH «CHHEPreTHYHI METOAM aHalmizy», «MeToau IITy4yHOTo
IHTEJIEKTY.

3. 3MicT HAaBYAJbLHOI AUCHUILIIHHA

PO3/LJI 1 IPUHIUIIA IIOBYJIOBU ONEPAIIMHUX CUCTEM

1 3ATAJIbHA XAPAKTEPUCTUKA OIIEPAIIIMHUX CUCTEM

Bynosa xomm'torepa Ilpu3nauenns onepauiiHoi cUCTEMHU

[TepenymoBu cTBOpeHHs omepamiiiHux cucreM. O0osoHKH omnepariitnux cucrteMm. Kiacudikaris
penaKkTopiB onepauiiHuX CHCTeM. TEeKCTOBI PAAKOBI pemakTopu. IIOTOKOBI pemakTopu i MPOLECOpH.
I'pacdiuni penakropu. Komminmsitopu MoB iporpamyBanss. MamuaH1 MoBH. [1naTdhopmMu MalmmmHHAX MOB.
Mogu acemOiepa.

[Mpunmunu knacudikamii omepaniiinux cucreM. OnepariiiHi cucremMu MeiHpeiimiB. CepBepHi
orepariiHi cucreMu. MyJBTHIIPOIICCOPHI omepalliiHi cuctemu. OnepamiifHi CUCTEMH IEePCOHATBHIX
KoMmm'toTepiB. OnepariiiHi CHCTEMH I0JIOHEBUX KOMI'toTepiB. BOynoBani omnepariiini cucremMu. CeHCOpHi
omepariiai cucremu. Onepariiiii CUCTEMH peallbHOTO Yacy. OnepalliifHi CHCTEMU CMapTKapPTOK.

[TokoniHHA KOMI'IOTEPHUX CUCTEM. XPOHOJIOTIs CTBOPEHHSI KOMI'TOTEpHUX cucTeM. [lepenymoBu
CTBOPEHHS. OTEpaliiHuX cucTeM. PexuM makeTHoro oOpoOieHHs naHux. Pexkum Oararo3aiaqHoro
00po6nenns nannx. OcHOBHI (pyHKIIT onepaiiHuX CUCTEM.

Mogeni  omepamiifHux cucteM. MoOHOmITHI cuctemu. bararopiBHeBi cucremu  BipTyanbHi
mamHud. CHCTEMU 3a MOJIEIUTIO KITiEHT -[] cepBep. Tumu onepariiiHux cuctem.

[TonsaTTs mporecy. YMoBHU cTBOpeHHS mpouecy. Konnenmis motokiB. OCHOBHI niepeBaru moToKiB.
Knacudikauis mpouecis. Knacudikaris mporeciB 3a uacom po3Butky. Knacudikaiiis mpoiecis 3a Miciem
peamizanii. Kimacudixkarrist 3a cnoco6amu 3B's13KiB MPOIICCIB.

Oyukuii sapa. Tunu mnepepuBaHb. bynoBa siapa omepaiiiiHOlT cuUcTeMH. ApXITEKTypa sapa
onepauiiiHoi cucremu BSD. PiBHeBa cTpykrypa sinpa. OOpoOjaeHHS CUCTEMHMX BHUKJIMKIB KEpyBaHHS
TepMiHanoM. OOpoOJIeHHsI CUCTEMHUX BUKIIMKIB cokeTiB. KepyBaHnHs (aitnoBoto cucremoro. KepyBaHHs
B3a€MOJIIEI0 ONEPATUBHOI 1 30BHINIHBOI nam'saTi. KepyBaHHS CHMBOJIBHUMH 1 OJIOKOBUMH HPHUCTPOSIMH.
Jucnerdepusanis nporiecis sapa. OOpoOaeHHs anapaTHUX Ta eMYJIbOBAaHUX MepepUBaHb.

2 OBOJIOHKU OITEPALIIMHUX CUCTEM

Knacudixkamuist 060s10H0K. PsinkoBi o6onmonku. I'padiuHi 06010HKH.

O6omonkn Unix — momaiOHUX omepamiiHux cucteM. TumoBi komauHau. CHCTEMHI KaTaJlOTH.
@aiinu npuctpoiB UNIX-noaiOnux cucreM. CucTeMHI BUKJIMKUA IpU poOoTi 3 karanoramu. CHCTEMHI
BUKJIMKHU, TIOB'si3aH1 3 Oe3mnekoro (aitioBoi cucreMu. CUCTEMHI BHKJIMKUA MPU POOOTI 3 MPOIECAMU.
3acTocyBaHHA JOBIJHHKA. 3aCO0M IpyIyBaHHS KOMaH[ 000JIOHOK. 3aCO0M CTBOPEHHS KOMaHAHUX (hailiiB
1 3MiHHI 000sioHOK. O0ononka Bash.3aransna xapakrepuctuka. Cunrakcuc Bash. Bepcii Bash. Komanau
Bash. Cxpuntu st Bash. I'pagiunnit intepdeiic no Bash. Komanau Bash. Ynpasninus 3anauamu.

Xapakrepuctuku obononkn Windows PowerShell. Komanmgnetrn PowerShell. Peanizamii
komauaneTiB. MoBa cuenapiiB PowerShell. CtBopenns BnacHux ¢ynkmit. O6pobka momunok. Mosa
cuenapiiB PowerShell. PowerShell st Windows Server 2016. Cuctemni ¢ynkuii. 3amyck 000JOHKH 1
BuKoHaHHs koMaua. OcHoBHI koMauau CMD.exe

3 B3AEMO/IA ITPOLIECIB

Cranm 1 pmiarpamMu cTaHiB TporieciB. JKHTT€BHM HHMKI Mporiecy. AHaI3 CTaHIB TMPOIECIB.
V3rompkenHs B3aemoii npoueciB. Onepatlii kepyBaHHs mpoliecaMu. B3aeMHe BUKIIIOUEHHS 3 aKTMBHUM
OUIKYBaHHSAM. YMOBH cyMicHOI pobotu mporueciB. Anroput™m Ilerepcona. I[IpumiTuBH MIXOPOIECHOT
B3aemoJii. Mrotekcu, cemadopu i MoHitopu. Ilporpamua peamizaiis anas npoOieMud BHPOOHMKA 1
cnoxuBada. I[IporpamHa peamizamiss MoHiTOpiB. IlinTpuMka CHHXpOHI3allii IMOTOKIB MOBOIO Java.
B3aemonis npoueciB 3a noBigominenHsmu. Komanau send, receive. Criocodu nepenaBaHHs OBIJJOMIIECHb.
Mopeni BU3Ha4eHHs] YMOB B3a€MOOJIOKYBaHHs mpoleciB. Mozenb Xoita. Y HUKHEHHS B3a€MOOJIOKYBaHb.

4 CUCTEMHE ITPOI'PAMYBAHHS 3ACOBAMU OBOJIOHOK



TekcroBi pegakropu. Penakropu vi, vim, nano. Penaktop Emacs.

[TotokoBi penmakrtopu. Pemaktop ed. Pemaktop sed. OcnoBHi komanmu sed. 3acTocyBaHHS
KOHBeepiB. PerysipHi BUpas3u Ta iX 3aCTOCYBaHHS.

[ToGynoBa i 0O0poOka ¢aiiniB nepeB katanoriB. IlpaBa goctynmy no daiina. 3mina Karaora.
BusHadyeHHs NOTOYHOrO MICIsl 3HaXOJKEHHs y JepeBl KataynoriB. CTBOpeHHs MiJiepeBa KaTajoriB.
[lepemimenns Qaiini. Bunydenns i komitoBaHHs (¢ailniB. BuKoHaHHS MOCTIIOBHOCTI KOMaHI HaJ
daiinamu. [{ukiivHi 1 po3ramykeHi Mporpamu.

3acobu kepyBanHs nporecamu. [Iporecu B UNIX. KepyBanHs mporiecaMu Ha OCHOBI CHTHAIIB.
KepyBanhs 3a jornomororo npoueciB — JeMoHiB. CTBOpEHHs CKpUIITIB. besnocepeHi o0uncieHHs.

Mosa Awk. Buxmuk mnporpamu awk. Bukopucranns moni. BOymoBani 3miHHI i1 (yHKIII.
[lopsimoxk cTBOpeHHsT KOoMaHAHOTrO (paitma. AprymeHTdH komaHaHux aimiB. IloGymoBa pmepeBa
MiIKATAJIOTiB. Y HUKHECHHSI BIUTMBY B3a€MOOJIOKYBaHb.

5 CUCTEMHE ITPOIT'PAMYBAHHS HA OCHOBI BASH TA MOBHU C

Ocob6muBocti BukopuctanHss BASH. [loBinku nns BOymoBaHux ¢yHKIii bash. Amiacu komans.
BincnigkoByBanusi mpoueciB. Opraizamis IUKJIIYHOTO BHUKOHAHHS KOMaHJA. BUKOHAaHHSA IHKIY 3
posranyxeHHsM. [lomyk 3a po3mupenHsm Ha ocHoBi find. Ilomyk anprepHatuBHuX Ha3B. [lomyky
pi3HuX TUMIB QaiiniB. BuBeneHHs JaHUX PO NPOLIECH.

Oco6muBocti BukopuctanHss MoB C/C++. Komminsropu C/C++. Tunu nanux. MakpokoMaHu i
¢ynkuii. Cucremni Buximku. Peakuis siapa. O0poOka CHCTEMHHMX BHKIMKIB Jiisi (aiiniB. Bukopucranus
KaTaJoriB.

6 KEPYBAHHA ITPOHECAMU HA OCHOBI CUCTEMHUX BUKJIMKIB

Cucremui Bukiauku MoBu C/C++. Tumm cucreMHux BHKIMKIB Unix-mogiOHUX CHUCTEM.
VYnpasiiHaS mporeccaMu. YmpaBiiHHSA ¢aitnamu  YrpasniHHS TpucTposimMu. CHCTEMHI BHKIUKH
iH(dopmariiiHoro KepyBanHsa. CHCTeMHI BUKIUKU B3aeMOZIl mia yac koMmyHikamii. Po3poOka koMaHgHIX
(aiisiB Ha OCHOBI CHCTEMHHX BUKJIHKIB. CHCTEMHHI BUKJIMK Open.

7 YIIPABJITHHA ITPOIIECAMMU LINUX

[Mpuntunm B3aemonii mporecis. [1ocimiqOBHICT, BUKOHAHHSA CHCTEMHOTO BHKJIHKY. include-daiin
<errno.h>. ®yukuii sys_errlist, perror(“tex”). O0poOka crany ¢aiina. Oynkiis exit. BukoHaHHs qo4ipHiX
1 6arpkiBcbkoro mporecis. Buxmuku kill (),wait (),sbrk (). Ynpasninus npuctposimu. OTpuMaHHS CTaTycy
daitny/karanory.

PO31J1 2 KEPYBAHHSI PECYPCAMHU

8 INTAHYBAHHA TA JUCIHHETUEPU3AIIA ITPOLIECIB

IINTAHYBAHHS [TPOLIECIB V BATATO3AJAYHOMY PEXUMI. IIpomecu 3 0OMeKEeHHIMHU.
[TpuiinaTTA pilleHHs y MIaHyBaHHI npoueciB. CepenoBuiia miaHyBaHHs. CXeMH IUIaHYBaHHI MPOLECIB.
TpupiBHeBa cxema IlaHyBaHHs. J[BOpiBHEBA cXeMa IJIaHyBaHHSI.

AJITOPUTMU TVTAHYBAHHSI. ChineHi anroputMu  tuianyBanHs. AnroputMm FIFO. Anroputm
MiHIMI3alii uacy ouikyBaHHs. [lukimiyHe mnnanyBanHs. [IpioputerHe manyBanHs. [lnanyBaHHA
HalikopoTimux npoueciB. ['apantoBane miuanyBaHHs. Jlotepeline ruianyBanHs. KomMOiHOBaHI aaroputMu
IUTaHyBaHHSA.MeXaHI3MM IJIaHyBaHHSA IMpoleciB 1 MOTOKIB. OcOOJMBOCTI IUIaHYBaHHS MPOIECIB
[TnanyBanHs moTokiB. [ImaHyBaHHS IpoIECiB y cHCTEMax peajbHOro yacy. Bunaum mporeciB peasbHOro
yacy. Kpurepii manyBaHHS NEpiOJUYHMX IMPOLECIB. AJITOPUTMH IUIAHYBAaHHS IPOLIECIB PEaTbHOIO
yacy. B3aemopis mpoueciB Ha OCHOBI CHrHamiB. MeXaHI3MH KepyBaHHS Ha OCHOBI €MYJbOBaHUX
curHaniB. OOpoOGneHHs curHaniB. [Ipru3HaueHHs 1 XapaKTEpUCTUKU CUTHAJIIB.

9 INTAHYBAHHSA PECYPCY “OIIEPATUBHA ITAM'STH”

XapakTepucTuka 1 NPUHLWIM KepyBaHHSA NaMm'sTTio. lepapxis mam'ati komm’iorepa. Mopemi
nam'ati. [lpuHumnum kepyBaHHsi Oararo3ajnauHicTio. BipryanbHa mnaM'ste. CermeHTaniss mam'sri.
[Tpuntunu cermenTartii. Cermenraiii nporiecopa Intel Pentium.

10 BUKOPUCTAHHS OITEPALIIMHUX CUCTEM

besnocepenni oOumncnenns. Komanna expr. Bukonanus apupmeruunux omnepauii. BukoHanss
ormepariiii Haj cuMBoIbHUMHU HaHUMHU. Komannga let. Bukonanus y ctwmi moBu C. TepHapHi omepartii.
3acTocyBaHHS MOABIMHMX ayXOoK. DOpMyBaHHS MOTOKY apryMeHTiB 1 nanux. Komanam while, until.
Bukopucranas komaHau test 1iIsl BU3HA4YeHHsS YMOBM IMKIy. Bukopucrtanns macuBiB. KombGiHOoBaHe
BUKOPUCTAHHA KOMaHJ po3raixyxeHHs 1 nukiny. Oykmis system C. BuszHaueHHS TpOAYKTHBHOCTI
BUKOHAaHHS KOMaH[. BuxonanHs ¢oHOBHX mpoueciB. Bukopucranus komanau o6ononku kill. Tectosa
nepesipka nporpamu C. TecTyBaHHS TpOrpaMH CUCTEMHOTO BUKITHKY.



11 BE3IEKA 1 3AXUCT OHEPALIIMHUX CUCTEM

OCHOBHI TIOHATTA. Metoau inentudikamii i aBreHTHdikaimii. BiactuBocTi indopmarii i
MOITHKY Oe3meKku. ABTOpH3alis AocTtyny a0 aanux. Knacudikaris nporeci apreHTHdiIKaIii. Crocodou
aBTeHTHUdIKAIII].

METON TA 3ACOBU 3AXUCTY. Meronu igeHtudikamii 1  aBTeHTH]IKAIII.
Kpunrorpadiunuii 3axuct nanux. Kpunrocucremu. CHMETpUYHI KPUNTO aNTOPUTMH. ACHMETPHUHI
KpUNTO alroput™Mu. llepeTBopeHHsl y CUMETPUUHUX aNropuTMax mudpyBaHHs. PexumMu cUMETpUYHHUX
anroput™MiB mmdpyBanus. Bunu pexumiB mmdpyBanHsa. Pexxum enextponHoi kojoBoi kHuru ECB.
Pexxum 3ueriennst 61okiB CBC. PexxuM 3BopoTHOTO 3B's13KY 3a mudporekcrom CFB. Pexxum 3BopoTHOTO
3B's13Ky 3a BuxojgoM OFB. IlopiBasausa pexxumiB Anroput™ Tripple DES. Tunu anroputMmis. EdexkruBHa
JOBXKHMHA Kiro4ya 1 3actocyBanHsi anroputmiB 3DES. Anroputm AES. 3aranbpHa XapakTepHCTHKA.
Homxuau OnokiB nmanux 1 kmrouiB. [laker OpenSSL. 3arampni Bimomocti. IudpyBanus daitmis.
Heumdpysanns ¢daitnis. OiHIOBaHHA TPOAYKTUBHOCTI aJTOPUTMIB MU(PPYBaHHS.

12 HAJIATOJ[PKEHHSI CUCTEMM BE3ITEKU OIEPAIIMHNX CUCTEM

WINDOWS. Bynosa omnepamiitanx Windows NT. Pexum simpa Windows NT. Cuctema Oe3neku
Windows NT. Cucrema 6e3nekn Windows 10. CepBepHi onepariiiiai cucremu Windows.

3ACOBH BE3ITEKM UNIX — ITOAIEHUX OITEPAIIIMHUX CUCTEM. Ilizxomu 10 KepyBaHHi
Oesnekoro. HamaromkenHs omnepaniiinoi cucremu. KepyBaHHsS KopucTyBauamu. AyauT Oe3mexku
omnepariiinoi cucremu. [lomryk BropraeHs. [lopsaok 3abe3neueHHs O€3MEKU ONepaIiitHOi CUCTEMH.

13 KEPYBAHHSA ITPUCTPOSIMMU.

XapakTepucTHKa MOCHTIIOBHUX 1 mapanenbHux npuctpois. [punmunu goctyny o [IBB. [psvuii
noctyn DMA. Bukopucranns nepepuBanb. OOpoOneHHs mepepuBaHb TOYHI W HETOYHI MEepepUBAHHS.
[Iporpamue 3a0e3nedeHHs] MPOIECIB YBEJACHHSA-BUBEACHHSA. BUMOrM 10 HpOrpamMHOrO 3a0e3NeyYeHHS.
[Iporpamui piBHI BBelneHHS-BuBeAeHHS. [lopsimok 0OpoOJieHHs mepepuBaHb. XapaKTepUCTHKA
nporpaMHOro 3a0e3nedeHHs apaiiBepiB. CrnocoOu BukopuctaHHs OydepiB. KepyBaHHs mpucTposmu
UNIX-noni6nux cucreM. Anpecaris QaitniB npuctpoiB. Koau npuctporo. OyHKIIIT BUKOHAHHS OTepaii
BBE/ICHHSI-BUBE/ICHHSI.

14 ®ANJIOBI CUCTEMU

PUHIMAIIN TIOBYJIOBU ®AMJIOBMX CHUCTEM. Oprauisauis daiinis. Bymosa daiinis.
daitnoBoi cucrtemu. ATpuOytu 1 cuctemHl BUKIMKH (ainiB. bynoBa karanoriB. Peamizaumii cTpykTyp
¢aitnoBux cucrem. Po3nimm daiinoBoi cucremu. [locninoBHe po3mimeHHs ¢aiiniB. Po3mimenns ¢aiiiis y
i-node. Peanizaii karanoriB. CymicHe BUKOPHCTaHHS (aiiiiB.

®ANJIOBI CUCTEM UNIX-TIOAIBHUX CUCTEM. Crannapt FHS daiinosux cucrem. Byzosa
cucremuoro karamora. Paitnmosa cucrema UNIX FSV7. ®aitnosi cucremu Ext Linux. Po3mimenns
¢aitnoBoi cucremu Ha aucky. daiinosa cuctema Ext2. daiinosa cuctema Ext3. daiinosa cucrema Ext4.
QaiinoBa cuctema /proc. @aiinoBa cuctema Berkeley Fast. OcoGmmBocTi BHKOpHUCTaHHS (ailioBUX
CHCTEM.

®AMIIOBI CUCTEMU OC MS-DOS. Crpykrypa katainora. ®aitnoi cucremu FAT. ®ANJIOBI
CUCTEMU OC WINDOWS. ®aiinosi cucremu WINDOWS 9x. ®aitnosa cucrema NTFS. Ctpykrypa
daitnoBoi cucremu. @aitnu metamanux NTFS. TonmoHa aiinoBa Tabmunss MFT. BimoOpaxeHnHs
karanoriB. CtuckanHs ¢aiiniB. 3abe3neuenHs HajaiiHocTi 1 BimMoBocTiikocti NTFS. Hludpysansua
taiinosa cucrema EFS. ®AMIJIOBA CUCTEMA ISO 9660. CtpykTypa ¢aiinosoi cuctemu. Karamoru
¢aitnoBoi cucremu. Posmupenns Rock Ridge. Po3mupenns Joliet.

15 PO3IIOJIUIEHI ®AMJIOBI CUCTEMM

MepexeBa dainoa cuctema NFS. Omnepamii NFS. CtpykTypa B3aeMojii KIII€HTIB 1 CEpBEPIB.
Atpubytn ¢aitniB. Cunxponizanis B cuctemi NFS. KemyBanus aanux. MexaHi3mMu 3a0e3neueHHs
HaJIHHOCTI B3aemo/ii. Cucrema 3axucTy.

@aitnosi cucremun HFS, HSF+, UFS, XFS. Cucrema CODA. ApxitekTypa By3na Virtue.
Crpykrypa mpoctopy imeH ¢aitriB. Posnoninenus ¢aimiB Mik kiieHTaMH. MexaHi3MH KelTyBaHHS 1
perutikarii. BinmoBocrtiiikicte CODA.

Apxitektypa PLAN 9. ImenyBanns y PLAN 9. ®aiinoBa cucrema xFS. Cepsepu rpynu
Hapi3yBaHHs. MeHemkepy MIATPUMKH KapT iHAeKciB. 3axuiieHa ¢aiioBa cucrtema SFS. CrtpykTypa
cucremu SFS. CtpykTypa camoceptudikoBanoro iMeHi B SFS.

16 ITPOLECHU PO3IIOAIEHNX CUCTEM



Peanizariiss moTokiB y €nMHOMY aapecHoMy mpoctopi. [Ipomecu KIi€HTIB MK KOPHUCTyBadeM 1
BijaneHuM cepBepoM. Ilporpamue 3abe3meuenns kiienrta. [Iporecu cepsepis. IIpomecu 3 3amutom B
KiHIeBy TouKy. [Ipomecw 3 nuHaMidHMM BU3HAUYCHHSM KiHIEBOI Touku. Kiacudikaiiis mporpaMmHUX
areHTiB. Monens muatdopmu arenta. Komanau B3aeMoaii MporpaMHHUX areHTiB. AJITOPUTMU B3a€MHOTO
BUKITIOYeHHS. L{eHTpanizoBanmii anroput™. Poznoainenunii anroputm. AIroputMi MapKepHOTO KiJbLis.

[Tonarts posmonineHoi TpaH3akuii. BractuBocti po3mozineHux Tpansakmii. Krnacudikaris
TpaH3akiid. Peam3zamii posnonineHux TpaH3akiid. KepyBaHHS pO3NOIICHUMH TpaH3aKIIsIMU.
ANTOpUTMH KepYBaHHS MapajelbHUMH TPAH3AKIIISIMU.

17 BIIMOBOCTIMKICTb PO3IOAUIEHUX CUCTEM

[ToHATTS BiAMOBOCTIMKOCTI. THIIM MOMIIIOK pO3MOAUICHHX cucteM. Kimacudikaiiis po3noaijieHux
cUCTeM 3a BimMoBaMu. MacKyBaHHS MOMWJIOK. BimmoBocTiiikicTh mpoueciB. CTpyKTypHa opraHizaris
rpyn mpoueciB. MexaHi3MH MAacKyBaHHSI IMOMHJIOK BHKOHaHHs mporeciB. HamiiHuid 3B 30K KIIIEHT-
cepsep. Knacu B3aemonii. Metoau o6poOku aBapiitaux curyauniii. O6poOku cutyariii orphanes. Haniitna
rpymnoBsa po3cuika. CxemMu HafiiHOi TpynoBoi po3cuiku. Cxemu HaliliHOI IpymnoBOi po3cHWiKH. Turmm
TPYNOBUX PO3CHJIIOK. ATOMapHa TpymnoBa po3cwika. Po3mojinieHe MiATBEpIKEHHS PO3CHIIAHHS
noBigomsieHb. Ilporokon aBodasHoro miarBepkeHHsS. IIpoTokon TphOX(asHOTO MiATBEPKECHHS.
Crioco6u BiHOBICHHS Micis MOMUIOK. CIIOCOOM CTBOPEHHSI KOHTPOJIBHUX TOYOK. AJITOPUTMH 1TOOYI0BH
PO3MOALICHOr 0 3HIMKY cTaHy. ClocoOM YHUKHEHHSI KpUTUYHUX CTaHiB.

18 CUCTEMHE JJIATHOCTYBAHHS PO3IIOAUIEHUX CUCTEM

MUOHITOPIHT 1 aHami3 CTaHy po3mojiieHuX cucteM. OCHOBHI eTanu eKCIUTyaTallii po3MmoAiieHol
cucrtemu. Knacu 3aco0iB JiarHOCTyBaHHS pO3MOIUIEHOT CHCTEMH. 3aCO0H MTPOTOKOIBHUX aHANI3aTOPIB.

Mopeni CHCTEMHOTO JiarHOCTYBaHHS. 3a/1a4i CHCTEMHOTO JTiarHOCTYBaHHA. MoJelb CHCTEMHOTO
TIarHOCTYBAaHHS B3aeMoJii ermeMeHTiB. Kiacm Mopeneit cucreMHOro miarHocTyBaHHsS. JliarHocTW4HI
rpacdu. [ToOynoBa 1 aHani3 [larHOCTUYHUX TpadiB.

IaterpoBana mozenbs mpoueciB miarHocTyBaHHs. llogaHHs Mozeni mpouecy AiarHOCTYBaHHS.
[Tomiuenwnii giarHocTHuHMi rpad. [HTErpoBaHa MeTaMO1eJIb CUCTEMHOTO 1iarHOCTYBaHHS.

OcobnuBocTi moxid B3aeMonid HHUX mTpomeciB. OpjepkaHHS MO B3a€EMOJIl EIEMEHTIB.
Andasitu monid y mpouecax aiarHocTyBaHHs. [IpoTOKonM MpoleciB CUCTEMHOTO 1arHOCTYBAaHHS.
MopentoBanHs cucTeMH y rpocTtopi nmoaiid. Crnenmdikamii mporieciB JiarHocTyBaHHS 13 00MEXKEHHSIMH.

19 CUHXPOHI3ZALLIA ITPOLECIB

3acTocyBaHHS MOB TPOTPaMyBaHHS JUIS peajizaiii MPUMITHBIB CHHXpoHi3amii. OcoOauBOCTI
CHUHXPOHI3allil po3NOAUICHUX cucTeM. [IpuHIMIN y3ro/PKeHHS MPOLECiB JOCTYIY J0 CIUIBHUX PECypciB
B YMOBax HassBHHUX BiJIMOB.

20 PO3POBKA JIOJIATKIB OITEPAIIIMHUX CUCTEM

OcobmuBocTi 3acTocyBaHHS MOB mporpamyBanHs Assembler, Python, Java mis crBopenHs
JoJaTKiB onepaliiiHux cucreM. [Ipuxiaau peanizamii 0OpoOKM CUCTEMHUX BUKJIMKIB Ta 0OPOOKHU MOJIH.
[lepeBaru 3acTocyBaHHS MOB ITPOTpaMyBaHHSI.

PO3/ILJT 3 APXITEKTYPU CYYACHUX ONEPAIIMHUX CUCTEM

21 OIEPALIIMHI CUCTEMH Windows

Windows 10. 3aranpna xapakrtepuctuka. Bepcii Windows 10. Oco0aMBOCTI HporpamMHOro
3a0e3neueHHs. 3acoOu 6e3nexu. OCHOBHI (PYHKIIOHAIbHI MOKIUBOCTI. OHOBIIEHHS 1 PEKUMHU POOOTH.

Windows 8. Apxitektypa simpa Windows 8. Ilizcucrema otouyenHs. BukoHaBua miacucrema.
Menemxep 00'extiB. OcHoBHI xapaktepuctuku Windows 8. Bumorn po xomm'torepa. OcHOBHI
BiIMIHHOCTI BiJl TOTIEPEHIX BEPCIii.

Onmnepartiiini cucremu Windows 2016. OcHOBHI xapakTepuCTHKH omnepariitHoi cuctemu Windows
Server 2016. AnapaThHi BuMoru Ta jnoaatkoBi MoxiuBocti Windows Server 2016. [lopiBHsHHS Bepciit
Windows. Intepdeiic kopuctyBaua Windows Server 2016. Penakuii Windows Server 2016.

22 OTIEPALIIIHI CUCTEMU BSD.

3aranbHi BigomocTi Ta ictopis ctBopeHHs. Bepcii 4.x BSD. Bepcis Ghost BSD. OcobnuBocTi
GhostBSD 10.x Free BSD.

3aranbHa xapaktepuctuka Chrome OS. Ertanum posButky Chrome OS. OcobauBocti
Bukopuctanus Chrome OS. [Ipuxiagni nporpamu Chrome OS.

23 OIEPALIIMHI CUCTEMH UBUNTU, MINT

Bepcii Linux Mint. Linux Mint 18.2. Bumoru 1o komnoHeHTiB cucteMu. CepenoBuiie podouoro
croiry Cinnamon. Mint Menu. Mint Install. Mint Update. MintBackup.



24 MOBIJIBHI OIEPAILIIMHI CHCTEMU

Omnepaiitai cucremu WINDOWS CE. 3aranbha xapakrepuctuka. Apxitekrypa Windows CE
8.0. Cucremni Bukiaukun APl Windows CE 8.0. fAapo Windows CE 8.0. Bepcii Windows CE.
Onepamiiiai cuctemu ANDROID. 3aranpnaa xapaktepuctuka Android.

25 3ACTOCYBAHHSA ANDROID

[Tpuznauenns Android. Texnonorii ctBopenns nporpam i miarpumka Android 9.0 Pie. OcHoBHi
BIJIMIHHOCTI BiJ TomepenHix Bepciid. SAapo ta apxitekrypa Android 9.0. Inrepdeiicu xopucTyBaua.
Android 8.0 Oreo. 3aranbna xapaktepuctuka Android 8.0. Apxitekrypa Android 8.0. OcHOBHi 3MiHHM B
Android 8.0

26 OTIEPALIIMHI CUCTEMM DARWIN.

3aranpHa xapakrepuctuka Darwin. OcHoBHi Bumycku Darwin. Ilintpumka Darwin. IIpoextu
OpenDarwin. 3actocyBanHss Darwin.

27 OIIEPALIIMHI CUCTEMH MAC OS, iOS

Omnepamiiini cuctemu MAC OS X 3aranpHa xapaktepuctuka Mac OS X. Sapo XNU. Snpo
Mach. Bepcii Mac OS X. Omnepauiitni cuctemu 10S. 3aranpna xapakrepuctuka i0S. Omnepauiiini
cucremu iPhone OS, 10S. Apxitekrypa onepariitHoi cucremu 10S 11.x.

4. HaBuaJubHi MaTepiajiu Ta pecypcu

ba3oBa jiteparypa

1. .Onepauiiini cuctemu: Komm rorepuuii npaktukym [EnexkTponnuii pecype] : HaBd. moci6. mis
cTya. crynens bakanasp cnemianbaocTi 124 «CuctemHuii anamnis. 2-re BUA., I0MOB. 1 epepo01./
KIII im. Irops Cikopcekoro ; A.€.KoBamenko. Enekrponni tekcroBi mani (1 daiin: 1.86
Mobaiir). Kuis : KIII im. Irops Cikopcskoro, 2019. 231 c..

2. Onepauiitni  cuctemu: KOHTponbHi 3aBJaHHA 10 MOAYIBHOI  KOHTPOJBHOI  po6GOTH
[EnextponHmii pecypc] : HaBu. moci0. s cTya. cnemianbHOCTi 124 «CucteMHUR aHali3»,
crenianizanii «CuCTeMHHI aHami3 Ta yrnpaBiiHHM, «CUCTEeMHUH aHali3 (PIHAHCOBOTO PUHKYY.
2-re BuI., gomnoB. 1 mepepobs./ KIII im. Irops Cikopcekoro ; yxiazn.: A.€.KoaneHko.
Enextponni texcrosi naui (1 daiin: 0.38 Mbaiir). Kuis : KIII im. Iropst Cikopcrkoro, 2018. 50
C..

3. Onepaniitni cuctemu: [EnexkTponnuii pecypc] HiApydHHK s CTyA. cTymeHs bakanasp
cnemianbHOCTi 124 «CucteMHuit anani3. 2-re BuJ., 10M00B. 1 nepepodi./ A. €. Kosanenko ; KIII
im. Iropst Cikopcekoro ;. Enextponni TekctoBi naHi (1 ¢aitn: 6,79 M6aiit). Kuis : KIII im.
Irops Cikopcbkoro, 2019. 672 c..

4. Tanenbaum Andrew S. Modern operating systems / Tanenbaum Andrew S., Herbert Bos.-4-th
ed.-Upeer Saddle River, New Jersey.: Prentice- Hall, 2015.1038 p..

JonomixHa JiTepatypa

5. lllexoBuos B.A. Onepamiiini cucremu. Ilimpyd. ais CTya. BHIN. HaBY. 3aKi., SKi HaB4. 3a
nporpamamu  “Komm’toreprni Hayku 7, “Komm’roTepu3oBaHi CHCTEMH, aBTOMAaTHKa 1
ynpasininas”, “Komm’rotepHa imxkenepis”, “Ilpuknaana matemaruka”/ Lllexosuos B.A.. — K.:

BHV, 2008. — 576 c.

6. Stallings W. Operating systems: internals and design principles.- 8-th ed.-Upeer Saddle River,
New Jersey.: Prentice- Hall, 2015.-800 p..

7. Onepauiiini cuctemu : MeToquuHi BKa3iBKH JI0 KOMITFOTEPHOTO TPAKTUKYMY JUIS CTYIEHTIB
HanpsMiB miarotoBku  6.040302 «Iupopmaruxan, 6.0403 «Cucremuuit anamizy», 6.050101
«Komm’rorepni Haykn» / Ykinan. A.€.Kosanenko. K.: HHK «IIICA» HTYY «KIIl», 2013. 70 c.

8. Kosanenko A.€. Onepaniiini cuctemu : Hasu. noci6H. / Kopanenko A.€. — K.: HTVY «KIIly,
2010. - 248 c.



9. Kopanenko A.€. Posnopineni inpopmaniiini cucremu : Hapu. nocion / Koanenko A.€. — K.

HTVYVY «KIIl», 2008. — 244 c.

Indopmauniiini pecypeu

Ne Pecypc Anpeca pecypca

1 | Onepauiitni cucremu: [EnextpoHHUil pecypc]| miapy4HUK AJs CTY/. Kamnyc HTYY «KIII im..
crynens bakamaBp crnemianbHOCcTi 124 «CrucTeMHMi aHai3. 2-re BUL., Iropst CikopcbKOTO»
J010B. 1 epepo6i./ A. €. Kosanenko ; KIII im. Iropst CikopcbKoro ;. login.kpi.ua
Enextponni texcrosi gani (1 ¢aiin: 6,79 Moaiit). Kuis : KIII im. Irops https://ecampus.kpi.ua
Cikopcbkoro, 2019. 672 c..

2 | Onepaniitai cuctremu: KoM totepuuii npaktukym [EnexTpoHHHI Kamnyce HTYVY «KIII im..
pecypc] : HaB4. mocib. s cTya. cryneHs bakanasp crenianpHOCT 124 Iropst CikopChKOTO»
«CucreMHwMii aHai3. 2-re BU/., 10moB. i mepepoOir./ KIII im. Irops login.kpi.ua
Cikopcbpkoro ; A.€.Kosaenko. Enextponni tekcTosi aani (1 daiin: https://ecampus.kpi.ua
1.86 M6aiir). Kuis : KIII im. Irops Cikopcbkoro, 2019. 231 c..

3 | Onepamiiini cuctemu: KoHTpobHI 3aBIaHHS 10 MOAYJIHHOT Kamnyc HTYY «KIII im..

Iropst CikopchKOTOY
login.kpi.ua
https://ecampus.kpi.ua

KOHTPOJIBHOI poOoTH [ EnexTponHuit pecypc] : HaB4. mocio. UIsl CTY/I.
cremianbHOCTI 124 «CucteMHuii aHaii3y, crnerianmizamnii «CucTeMHui
aHaJIi3 Ta ynpasimiHHD», «CUCTEeMHUI aHali3 (piHAHCOBOTO PUHKYY. 2-T€
BUJI., 1o10B. 1 mepepooir./ KIII im. Iropst Cikopcbkoro ; ykian.:

A.€ Kosanenko. Enektponni trekctosi gani (1 ¢aitn: 0.38 Mo6aiir).
Kuis : KIII im. Irops Cikopcbkoro, 2018. 50 c..

4 | KoBanenko A.€. Po3noaineni iHdopmarliiiHi CHCTEMH : HaBY. TIOCIOH / biomioreka «ITICA»
KoBanienko A.€. — K.: HTYY «KIIl», 2008-244c. HTVYY «KIII im.. Irops
CikopChKOTO»
5 | KoBamenko A.€. Omnepartiiini cucremu : HaB4. ociOH. / KoBaneHko bibmioreka «ITICA»
A.€. —K.: HTYVY «KIll», 2010-248c. HTVYVY «KIIl im.. Irops
CikopchKOTO»

HaBYaNbHUA KOHTEHT

5. Meroauka OnaHyBaHHS HABYAJIbHOI JUCHHUILIIHH

B pe3ynbraTi BUBYEHHS JUCHUILIIHU “OmneparniiiHi CUCTeMHU ~ CTY/A€HTU NMOBHHHI 3HATHU: OCHOBHI
IPUHLINIY TOOYI0BY OINEpaliifHUX CUCTEM; OCOOJIMBOCTI B3a€MOIIT MPOILIECIB Ta IX MJIaHYBAaHHS; OCHOBU
KEpyBaHHS peCypcaMH Cy4acCHUX CHCTEM; OOOJOHKH omepamiiHux cucteM. CTyJIeHTH TMOBWHHI BMITH:
KOPHUCTYBaTHCh PI3HUMHU OOOJOHKAMHM 1 CEpelOBHUINAMU OINEpaliifHUX CHUCTEM; CTBOPIOBaTH 1
BUKOPUCTOBYBATH KaTaloru i Qaiau 3 pisHUMH aTpuOyTamMH JOCTYILY; PO3poOJIATH KOMaHIHI ¢ailnu y
cepeioBuIlli 000JIOHOK OIepalifHOi CUCTEMH; 3aCTOCOBYBATH CUCTEMHI KOMaH/AM Ta MPOrpaMH.

Jlns oTpuMaHHA 3HaHb 1 OBOJIOAIHHSA HEOOXITHUMHM YMIHHSAMHM  Tepea0adyeHO NPOBEICHHS
KOHTPOJIbHUX POOIT 1 BUKOHAHHS 1HAMBIyaJIbHHUX 3aBIaHb.

Jlig akTuBizamii caMmoOCTiiHOI pOOOTH CTYAEHTIB 3aCTOCBYIOTh PEUTHHIOBY CHCTEMY OLIIHKH
YCHIITHOCTI CTYJIEHTIB 3 HapaxyBaHHSM JOJATKOBHX OalliB 3a akTUBHY poOOTy y ceMmecTpi Ta
“mrpadyBaHHs’” 3a CUCTEMAaTHUYHE HEBUKOHAHHS BUMOT yyOoBoro mpouecy. KoxHuil cTyaeHT otpumye
CBI{ MIJICYMKOBHUM PEUTHHT 3 TUCHUILTIHU. SKIIO0 1€l peHTHHT HOro 3a0BOJIbHSE, TO BIH OTPUMYE 3aJIK

«aBTOMAaTOM».




Jlnisi BUKOHAHHS CaMOCTIIHOT pOOOTH CTYIEHT BUKOPHCTOBYE MiIPYYHUK Ta HaBYAIbHI MOCIOHUKH
[1-4], sixi 30epiratoTbest y Gibmioreni ITICA, B komm’toTepHiid Mepexi kadheapu MMCA, ta Ha caiTi
kamnycy HTYY «KIII im. Iropst Cikopcbkoroy.

OCHOBHMMH MUISIMH KOMIT' FOTEPHOTO TMPAKTUKYMy € OTPUMAaHHS JOCBITy IPOTrpaMyBaHHS B
000JIOHKaxX OIepaliifHuX CHUCTEeM, MPOrpaMyBaHHS MPOCTHX 3aJad KepyBaHHS MpoIllecaMH, OTPUMaHHS
JIOCBIy pOOOTH 3 MPOTPaMHUMHM 3ac00aMHM OTEepaIliiHUX CUCTEM /IS 3a0€3MeYeHHS 3aXUCTy iHpOopMaIii.

[Tpubnu3Huii nepenik 3aBaaHb Ja0OpaTOPHUX POOIT BKIIOYAE BUBYCHHS 1 3aCBOEHHSI HACTYITHHUX
MUTaHb

Cepenopunie UNIX.

[IporpamyBanus y shell.

Komangni daiinm.

JlocnipkenHs 3ac00iB aBTOMaTH3allii IPOrpaMyBaHHS ONEPaLiiHUX CHCTEM.

KepyBanus npouecamu

KepyBanHs naM sTTIO

Busuenns nmporpamaux 3aco0iB 0e31eKr Ha OCHOBI OTIEPAIITHUX CUCTEM

Oninka NpOAYKTUBHOCTI pOOOTH OIEPAIIITHUX CHCTEM.

®dopma opranizaiii ix 3acBO€HHS MOXKe mepeadayaTH KiIbKa 1HAMBIAyalbHUX 3aBJIaHb Y MeXax
KOXKHOI po0OOTH, 3alydeHHS HOBITHIX ONEpalifHUX CHCTEM 1 MakeTiB OOpoOKHM MaHWX 1 KepyBaHHS
poIecamMu.

BukonanHs mHKIy JabopaTopHuUX poOIT 3abe3nedye (GopMyBaHHS NPAKTHYHOTO JJOCBITY
pPO3pPOOKH, CTBOPEHHS KOMaHIHUX (DaiiyIiB, HAJIAroKEHHS 1 3aCTOCYBAaHHS MPOTPAMHOTO 3a0e3IMeUYCHHS
KEepPYBaHHsI pECypCcaMH i 3aXUCTy iHPOpMaIIil ONepaliifHuX CHCTEM.

Ne mabopatopHoi | Ha3Ba temu Ta 1i 3MicT INoguan
poboTtu

1 Bazosi komauau o6omonok LINUX 2

2 @aitnosi cucremu UNIX- noaibHux onepamiitHux 2

CHCTEM

3 Po3poOka koMaHHUX (aiTiB . 2

4 ITorokoBi penakropu sed, awk 2

S) KomanHi ¢aiinm iHTepakTHBHUX Iporpam i 004YHciIeHp | 2

6 Bu3HaueHHs NPOAYKTUBHOCTI KOMaHAHUX (hailiiB 2

7 KepyBanHns npouecamu 2

6. Camocriiina po0oTa cTyIeHTa

MerToro 1HAMBIlyaIbHUX CEMECTPOBHUX 3aBJIaHb € OMNPAIIOBAaHHS TE€M JIEKLIHHOTO Kypcy, Ta TeM,
BUHECEHHX Ha CaMOCTIHHY poOOTy cTyaeHTiB. OCOOIMBOCTI BUKOHAHHS CAaMOCTIMHOI poOOTH CTYACHTIB
nosaHo y BKaziBkax [1-4]. MeronnuHi BKa3iBKU 30epiraloThCsi y KOMI IOTepHIH Mepexi kadenpu LI
ITICA 1 na caiiti enextponHoro apxiBy KIII im. Irops Cikopcbkoro.

Ha camocTiiiHy po0OTy CTyIEHTIB BHHECEHO MIATOTOBKY 10 BHKOHAHHS KOHTPOJIBHHX POOIT,
3aJIKOBOi KOHTPOJIBHOT POOOTH, pPO3B’sI3aHHS THIOBUX 33/a4 MO CTBOPEHHIO KOMaHAHUX (QailniB i
BUKOpucTaHHs MOBH nporpamyBanHs C, C++ y UNIX-nonibHux onepamiiiHux cucreMax, 03HaioMIIEHHS
3 KOMaH1aMH ONepalliiiHol cucTeMH 3a 3aBJAHHIMU POOIT KOMIT IOTEPHUX MTPAKTUKYMIB.

VY cemecTpi HpOBOJATH OJHY MOAYJIBHY KOHTPOJBbHY poOOTy 3a posautamu  «IIpuniunu
noOy0BH omepaiiiaux cuctem», «KepyBanHs pecypcammy, «3aCTOCYBaHHS OTIEPAIIITHIX CUCTEM.



MeTo1o KOHTPOJBHUX POOIT € MiJACYMKOBHM KOHTpPOJIb PiBHS 3aCBOEHHS BIAMOBIAHUX PO3MALTIB
JEKIIIHOTO KypCy 1 KOMIT IOTEPHOTO IPAKTUKYMY.

— Kpurepii omiHtoBaHHS JIsl KOXKHOI poOOTH BHU3HAYAIOTHCS CKJIQIHICTIO 3a/1a4 1 3aBAaHb B
MeKax CyMapHOTO BaroBoro oaiy.

— BapianTn KOHTpPOJBHHUX pOOIT BIAMOBIZAIOTH TEMATHINl JICKIIHHOTO KypCcy Ta
IHIUBITyaTbHUM 3aBJIaHHHSM KOMIT IOTEPHOTO MpakTUKymy. Dopmy TpOBEIEHHS KOHTPOJILHOI poOOTH
(30Kpema, y TUCbMOBOMY BHIJISIIII, 32 TECTAMHU) BU3HAYAE BUKJIAIa4 32 THXKICHB JI0 ii TIPOBEIICHHSL.

- KontponbHi po0OTH MOXYTh BHUKOHYBaTHCh 33 METOAMYHOIO pO3pOOKOI0 32
BIJIMOBIIHUMH PO3/IiJIaMH.

Koumponvna poooma Po30inu cmpykmypu Kpeoummnozo mooyns

MonynbpHa KOHTpOJIbHA poOoTa 1 [Ipuniunu noOya0BH ONepaniiHuX CUCTEM
2 KepyBaHHs pecypcamu
3 3acTocyBaHHS ONepaLiiHUX CHCTEM

3ajtikoBa KOHTPOJIbHA poOOoTa 1-3

CamMocriitHa poOOTa CTYICHTIB

No Kinpkictb
- Haspa Temu, 1110 BHHOCHUTBLCS Ha CAMOCTIIHE ONPAIFOBaHHS TOJIUH

3/m CPC

1 Osnaiiomiienss 3 goBigaukoM man shell cuctemu UNIX. Komanau man man, 4
cd, mkdir, cp  Jlirepatypa: [2—1.6,1.7; 3 —.14-34 ]

2 Busuenns komana sh, bash, cat, for, Is Jlireparypa: [2 - 1.8.2, 1.9.2,1.9.3, 4
1.9.4; 3 —c.14-34]

3 BuBuenns komana ps, kill, fork, while Jlireparypa: [2 — 2.5, 2.9; 3—.14-34] | 4

4 Busuenns komanz sleep, chmod, 3sminaux PATH, HOME Jliteparypa: [2 - 2.3, | 3
2.6, 2.7,2.8,2.9]

5 BuBuennst komana KoHBeepiB, pipe. Jliteparypa: [2— 1.7,1.8.3,1.9.2] 4

6 BuBuenns komann signal, if, sleep, wait, getpid, chdir Jlireparypa: [2 — 1.9.1, 4
1.9.2,1.9.3,25, 26, 3.3, 34]

7 Komanmu ps, top, Is, grep Jliteparypa: [ 2 — 4.1,4.2 4

8 [Tincucrema BBeneHHs-BuBeieHHs  Jlireparypa: [ 3 —15.1-15.8] 3

9 di3nuHa opranizaiiis ¢aiinoBux cucreM Jliteparypa: [3 — 12.1-12.4] 2

10 Buxonysani komanaai daiimu  Jliteparypa: [2—7.4,7.5.1,7.5.2,75.4, 755,7; | 4
3-c.14-34]

11 bynosa cuctem PLAN 9, xFS, SES Jlireparypa: [4 — 5.1,5.2,5.3,5.4, 5.5] 4

12 O6o0m0ukH, ocobmuBocTi TpancaaTopiB C, C++ B UNIX, Linux, koMmminsiis 4
nporpam. Jliteparypa: [ 2 — 1.7; man cron, crontab, gcc, g++, man perl, man
vi, ed, vim].

13 [TigroroBka 10 BUKOHAHHS MOJYJIbHOI KOHTPOJIBHOI po0OTH 6

14 [TixroToBKa 10 BUKOHAHHSI 3aJ1iKOBOT KOHTPOJIbHOI poboTu[3 -2] 4

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaZIbHOI AUCUMN/iHU (OCBITHBOrO KOMMOHEHTA)

PeittuHr cTynieHTa 3 TUCIIUILITIHN CKITAIAETHCS 3 OaTTiB, SIKI BIH OTPUMYE 3a:

l) BuxoHnaHHs 0/1HiI€T MOTYJIBHOT KOHTPOJILHOT pOOOTH

2) BUKOHAHHA Ta 3aXMCT TPHOX POOIT KOMIT F0TepHOro TpakTukymy (PKIT)
Jlo 3arajibHOTO PEUTUHTY MOXKYTh JI0JIaBaTHCh Oalid, OTpUMaHi 32 HE0OOB I3KOB1 CKJIAJIOBI.

Cucrema BUMOT , K1 BUKJIaa4 CTaBUTH IIEPCa CTYACHTOM, BUSHAYAECTBCA CUCTCMOIO PCO.



OnHomy a00 IBOM KpallllM CTyJEHTaM MOXYThb AoJaBaTucs 1 3a0xouyBasibHUI 0ai 3a OpUriHATBHI
HECTaHJAPTHI PO3B’A3KH 3a/1a4 MiABUILEHOI CKIagHoCTI mif yac 3axucty PKII..
J10 HEOOOB’ I3KOBUX CKJIAJIOBHX BIJIHECEHO:

— y4acTb y MOJIepHi3allii poOiT 3 KOMIT FOTEPHOTO MPAKTHKYMY:

— JIOTIOBi/Il HA HAYKOBUX CTYJIEHTCHKHUX CeMiHapax, KOH(epeHLisx, IKio podoTa Masia BiJHOIICHHS
710 ONepamiiHuX CUCTEM;
3a iX BUKOHAHHS CTY/EHT MOKe oTpuMaTH 10 10 3a0xouyBanbHUX 0amiB ( y MeXax MaKCHMaIbHOTO

yucna 10 3aoxouyBanbHUX OajiB Ha moBHUK pedTHHT 100 Gamis).

8. BI/II[I/I KOHTPOJIIO Ta peﬁTHHFOBa CucremMa Ol_liHIOBaHHH pe3y.]11>TaTiB HABYaAHHA
(PCO)

Bapianti KOHTpONBHUX pOOIT 3a3BHYail IepeadavaroTh TEOPETHUYHI MHUTAHHS 1 1HAWBITyaJbHI
3a[a4l MPaAKTUYHHUX 3aHATH 3 TOTOYHUX TEM JICKIIHHOTO KYpCYy.
3anmikoBa KOHTpOJIbHA poOOTa J103BOJISIE OTPUMATH 3alliK a00 MOKPAIIUTH PEHUTHHT, OTPUMAaHUN
npotsirom cemectpy. KinbkicTe 3aBHaHb 1 KpuTepii OLIHIOBaHHS 3aJIIKOBOI KOHTPOJIBHOI POOOTH
BHU3HAYAIOTHCS B MEXaX HABYAILHOTO MaTepialy BChOTO HABYAIBHOTO KYpPCY.
Cucrema peliTHHIOBHX 0aJ1iB
1. Moaynsna koHTpOIBHA pOGOTA.
—  «BIIMIHHOY, TOBHA BiANOBi b (He MeHIIe 90% notpiOoHOI iHdopmaii) — 36-40 Gautis;
— «ao0pe», MOCTaTHBO IOBHA BIANOBiAL (He MeHmie 75% mnoTpibHOI iHopMarlii), abo moBHa
BIITOBIAb 3 HE3HAYHUMH HETOUHOCTAMHU — 30-35 Oaiis;
— «3aJI0BUIHHOY», HETIOBHA BiANOBIAL (He MeHIIe 60% noTpiOHOI iHbopMallii) Ta He3HAYH]1 TOMUIIKH
— 24-29 Ganis;
—  «HE3aJ0BLIHLHO», HE3aIOBUJIbHA BIAMOBIIb (HE BIJIMOBIIa€ BUMOTraM Ha «3a/I0BUIbHOY») — () OaiB
1. BukoHanHs Ta 3axucT po6oTH KoM’ I0TepHOro npaktukymy (PKII):

1. «BigMiHHO», KOpEKTHE IIOBHE, BYACHE BUKOHAHHS 1HJIMBIAyalbHUX 3aBllaHb pPOOOTH
KOMIT IOTEPHOTO MPaKTUKyMYy, PaBUJIbHE Ta CBOEYACHE O(POPMIICHHS MPOTOKOY, HAasSBHICTh Ha
MalIMHHUX HOCISAX Pe3yJbTaTiB BUKOHAHHS KOHTPOJIBHHX MPUKIIATIB, JEMOHCTPAIiS BUTLHOTO
BOJIOZIHHS TEOPETUYHUM MaTepiajioM MpHU 3aXHCTi poOOTH 1 camMOCTiiiHE BUKOHAHHS 3aBJaHb
pobotu (He meHie 90% notpidbHoi iHpopMmartii) 18-20 Ganis;

2. «100pe», KOPeKTHe MOBHE, BUaCHE BUKOHAHHS iHAMBiAyanbHuX 3aBaanb PKII , npaBuibHe Ta
cBO€yacHe O(popMIIEHHSI MPOTOKOY, HAsIBHICTh HA MAIIMHHUX HOCISIX PE3yNbTaTiB BUKOHAHHS
KOHTPOJBbHHUX MPHUKIAAIB, JEMOHCTpallisl BIILHOTO BOJIOJIHHSA TEOPETUYHMM MaTepiajioM IpH
3aXUCTI poOOTHM 1 caMOCTiiiHE BHKOHAaHHS 3aBJaHb pPOOOTH 3 MOXJIMBUMHU HE3HAYHUMH
HETOYHOCTSAMH 1 3ayBa)XKEHHSAMH, SIK1 OyJIM BHUIIpaBJeH1 0e3MocepeHbO Ha 3aHATTI, (HE MEHIe
75% noTpi6bHOI iHpopmanii) - 15-17 Ganis;

3. «3aJ0BUILHO», HEMOBHA BINIOBi[b, HEBYaCHE a00 3i 3HAYHMMHM HETOYHOCTSIMHM BHKOHAHHS
IHIMBIAyaTbHUX 3aBAaHb 3 MAroToBKy 1 BukoHaHHs PKII, BiamoBiap Ha MONOBUHY MHUTaHb 3 TEMH
pobotu miy yac gemonctparii PKIT (He menme 60% notpibHoi iHdopmartii)— 12-14 Gais;

4. «ne3anoBiTbHOY, HE3a10BUTLHA BiNOBI/b (HE Bi/NOBIIa€ BUMOTaM Ha «3aJ0BiIbHOY) — 0 GastiB

Onnomy a00 ABOM KpaIluM CTYICHTaM MOXXYTh JOJaBaTHCS | 3a0X0uyBaIbHUMN Oa 3a OpUTIHAIBHI

HECTaHJIaPTHI PO3B’SA3KH 3a/1a4 MiABHUIIEHOI CKJIATHOCTI MiJ] Yac MPOBEACHHS 3aHSITh.
J1o HE0OOB’ I3KOBUX CKJIAIOBUX BiIHECEHO:
1. ywacte y MoaepHizamii po6iT 3 KOMIT FOTEPHOTO MPAKTUKYMY:
2. J0moBimi Ha HAYKOBUX CTYJIEHTCHKUX CeMiHapax, KOH(PEepeHIlisx, Ko podoTa Maja BiJHOIICHHS

JI0 OTIepalifHUX CUCTEM;
3a iX BUKOHAHHS CTYJEHT MOXke oTpuMaTH 10 10 3a0xouyBaibHUX 0ajiB ( y MeXax MaKCUMaJIbHOTO

yucia 10 3a0xouyBanbHUX OaniB Ha MOBHU peitunr 100 GaiiB).



PeiitunaroBa orinka (RD) 3 KPEAUTHOTO MOJYJISA, CEMECTpOBa aTeCTallls 3 SKOTro repeadadeHa y
BUTJISIAI 321Ky, (POPMYETHCS SIK CyMa BCiX PEHTHHTOBHUX OaliB Ik , @ TAKOXK 3a0X0UyBaJIbHUX I3

LEPAD Ahes

MakcumanbpHa cyma OamiB ckiamae 100 GamiB. HeoOximHOW yMOBOI JOMYCKY J0 3Ky € HE
Mmen1e 40 6aliB peUTHHTY 32 YMOBH BUKOHAHHS 1 3axucTy ycix PKII.

Jliist OTpUMaHHS 3aJ1iKy 3 KPEJUTHOTO MOJYJISI «aBTOMaTOM» MOTPiIOHO MaTh PEUTHUHT He MeHIIe 60
OautiB, a Takox 3apaxoBani yci PKII.

CryneHTy, sIKi MalOTh HANPHUKIHII ceMecTpy pedTuHr menme 60 6aniB, ane He menmie 40 Oamis, a
TaKOX Ti, XTO Xoue MiABUINUTH OMIHKY B cucteMi ECTS, BUKOHYIOTH 3alliKOBY KOHTPOJIBHY POOOTY.
dopma MpOBEIEHHS 3aTIKOBOi KOHTPOJIBHOI POOOTH BHU3HAYAOTH HE IMMI3HINIE TIOKHA MO JaTH i
BUKOHaHHS. [Ipy bOMy CIIOYAaTKy aHYIIOIOTH Oalld 32 BAKOHAHHS MOJYJIHHOI KOHTPOJIBHOI pOOOTH Ta 10
6am 3a PKII (rpkr) momaroTh oTpuMaHi Oanu 3a 3alliKOBY KOHTPOJIBHY poOoTy I3p . Lls pelitmHroBa
OIIIHKA € OCTaTOYHOIO.

Tabnuist BiANOBIAHOCTI pEHTHHTOBUX OaIiB OI[IHKAM 3a YHIBEPCHUTETCHKOIO IITKAJIO0

KiabkicTh 0ajiB
Peiitunrosi 6amu, RD Ouinka
RD= rpxm + ruxp @00 RD= rpxqg + M3p
95-100 BIZIMIHHO
85-94 yxe noope
75-84 noope
65-74 3a0BLJIBHO
60-64 JIOCTaTHBO
Mesnie 60 He 3apaxoBano
He 3apaxoani Bci PKII abo
. He nonymeno
menme 40 6aniB

CkiageHo

nonieHToM kadenpu MMCA, k.1.H., goi. KoBanenko Anatoniem €niganoBuuem

YxBaJieno kadeaporo mTydyHoro iHTenekty (mpotokoi Ne 14 Big 11.06.2024)
IMoroaxeno Meroanunoto komiciero HHITICA (mpotokon Ne 10 Big 24.06.2024)



Homatok A

Hepeﬂilc TCOPETHYHUX KOHTPOJBHUX IIHTAHD.

1. Ipusnauenns onepauiinoi cuctemu llepenyMoBU CTBOpEHHS ONEPAIiiHUX CUCTEM
2. O00JIOHKH OTepaIliiHuX CUCTEM

3 Knacudikanis pegakTopiB onepariiiHux cuctem

4. TekcToBi psakoBi pepakTopu [I0TOKOBI pegakTOpH 1 MPOIIECOPH

5. Mammnni MmoBu . [Inatdopmu MammHHUX MOB. MoOBH acembiepa

6. [Ipunnunu kiracudikaiii onepariiHux CUCTEM

7. CepBepHi onepaiiifai cucteMu. MyIIbTHIIPOLIECOPHI OTepalliiiHi cucteMu

8. OmeparliiiHi CUCTeMH MTEPCOHATBHUX KOMITFOTEPiB

9. OmnepartiifHi cUCTEMH JT0JIOHEBUX KOMI'TOTepiB BOyaoBaHi onepartiiiti cuctemMu
10. CeHcopHi onepalliifHi CHCTEMH

11. Onepariitni cuctemu peanbHOro yacy OnepaniiiHi CHCTEMH CMapTKapTOK

12. PexxuM makeTHOro oOpoOJieHHs naHux PexxuM Oararo3anadyHoro oOpoOaeHHs JaHuX
13. Mogneni omnepaniiHux cucteM MOHOJIITHI CHCTEMH

14. Mopeni omnepaniiiHux cucreM baratopiBHeBi cuctemu

15. Mogeni omepariiinux cuctem BipTyansHi MammHu

16. Moneni onepaniiiaux cucreM CHCTEMH 3a MOJICIUTIO KITiEHT [ cepBep

17. IlonsaTTs npouecy YMOBU CTBOPEHHS IIPOLIECY

18. Konnernuist notokiB OCHOBHI IepeBaru MoToKiB

19. Knacudixkaris nponeciB Kinacudikaiis mporeciB 3a 4acoM po3BUTKY

20. Knacudikarrist mporiecis 3a MicIiem peaizartii

21. Knacudikarist mporiecis 3a crmocodamu 3B's13KiB IIPOIIECiB

22. ®ynkuii aapa Tunu nepepuBaHb

23. ApxiTekTypa siapa onepauiitnoi cuctemu BSD

24. KepyBaHHs (haiiJIOBOIO CUCTEMOIO

25. KepyBaHHs B3a€MOJII€10 ONIEpaTUBHOT 1 30BHIIIHBOT TaM'sAT1

26. O0po0eHHs arapaTHUX Ta €MYJIbOBaHUX IEPEPUBAHb

27. Omnepariiini cuctemu Unix, BSD, Linux

28. OcobnuBocTi po3Butky Linux. Bepcii Linux

29. Intepdeiicu kopuctyBada i 06010HKH 3a ctanaapTom POSIX 1003.2

30. IlepenymoBu cTBOpeHHs onepaiiitHux cuctem WINDOWS 9x

31. Onepariitni cuctemu WINDOWS NT

32. Mopensb onepariiiiHoi cuctemu Windows NT Windows NT Server

33. Po6oui i nomenni rpynu Windows NT Server

34. OTIEPALIIIHI CUCTEMU Windows 10 3aransha xapakrepuctuka Bepcii
35. Apxitektypa siapa Windows 8

36. OcHogHi xapakrepuctuku WindowsServer 2016

37. OTIEPALIITHI CUCTEMU BSD 3aransHi BiToMOCTi Ta icTOpist cTBOpeHHS
38. Bepcii BSD Bepcis Ghost BSD Bepcii BSD Free BSD

39. 3aranpHa xapakrepuctuka Chrome OS Etanu po3sutky Chrome OS

40. OIIEPALIIIMHI CUCTEMM LINUX MINT Bepcii Linux Mint

41. OIIEPALIIHI CUCTEMH WINDOWS CE 3aranbHa XapaKTepHCTHKA

42. Apxitexktypa Windows CE 8.Cuctemsi Bukinuku APl Windows CE 8.0

43. 3aranbHa xapaktepuctuka Android ITpusnayenns Android

44. Android 9.0 Pie OcHoBHI BIIMIHHOCTI BiJl IONIEpEIHIX Bepciii Apo Ta apXiTeKTypa
45. Android 8.0 Oreo 3aranbHa XapakTepHCTHKA i apXiTEKTypa

46. OTIEPALIIMHI CUCTEMU DARWIN 3aranbHa XapakTepHCTHKA i 34CTOCYBAHHS
47. OHEPALIII?'IHA CUCTEMA MAC OS X 3aranbna Aapo XNU

48. SAnpo Mach Bepcii Mac OS X

49. OITEPALIIMHI CUCTEMM IOS 3aransHa xapaktepuctuka i0S



50. Oneparriiini cucremu iPhone OS Omnepartiiini cucremu 10S

51. ApxitekTypa onepainiiinoi cucremu 10S 11.x.

52. OBOJIOHKH UNIX — HOJAIBHMX OIHEPAIIIMHUX CUCTEM TunoBi komMaum

53. Cucremni karanoru UNIX CucteMHi BUKIMKH ITPH POOOTI 3 KaTajgoramMu

54. CucremHi BUKIMKH pu poOoTi 3 mporecamu UNIX

55. O6ononka Bash 3aranpna xapakrepucTuka

56. Cunrakcuc Bash Bepcii Bash Komanau Bash Ckpuntu it Bash

57. Xapakrepuctuku Windows PowerShell Komananetun PowerShell

58. PowerShell qns Windows Server 2016 Cuctemui ¢pyHKIIii

59. Ocob6imBoCTI opranizaiii i BukoHaunus pipe y PowerShell.

60. IIporpamyBanns, ckpuntu i pynkiuii PowerShell.

61. SIkuMu € OCHOBHI 1 TIOJaTKOBI CTaHU TIpolecy ?

62. SIK ONMCYIOTH XXKUTTEBUH IUKJI IPOLIECY 33 JOIOMOTOI0 fiarpam ctanis ? [lpuknan.

63. SIkuMu € OCHOBHI THITH 3B’53KIB MPOIIECIB ITiJ1 Yac iX B3aeMOii ?

64. SIk onMCyIOTh OCHOBHI MP00JIeMU CHHXPOHI3awii mporecis ?

65. SIkuMU € OCHOBHI YMOBHU CyMICHOTO BUKOPHUCTaHHS PECypCiB mporecamu?

66.51k BUKOPUCTOBYIOTH IPUMITHBH sleep, wakeup y peanizaiiii npobieMu «BUPOOHUK-CIIOKUBAU»?
67. SIk BUHUKAIOTh CTaHU OJTHOYACHOTO OYIKYBaHHS Y MpOTrpamMHiil peanizaiii mpodieMu «BUPOOHUK-
CIOXHBaY» MPU 3aCTOCYBaHHI IPUMITHBIB sleep, wakeup?

68. SlkuMHU € HeJTONIIKK aKTUBHOTO O4iKyBaHHS MPOLIECIB ?

69. Ilo Take MIOTEKC i IKUM € MEXiHi3M BUKOPHUCTaHHS HOTro mporenyp ?

70. Ilo Take MOHITOD 1 AIK HOTO peai3yroTh ?

71. SIx BUKOHY€ETHCS B3aEMOJISI ITPOIIECIB Yepe3 MOBIIOMIICHHS 13 3acTOCYBaHHAM send, receive ?

72. Sxi € cnocoOu nepegaBaHHs MOBIIOMIICHD Y pa3i B3aeMOJIi1 MpoIieciB?

73. B yoMy mosisAraroTh ABi CXEMH OpraHi3aiii CKpHHBOK JJIsl TIPoOIeMH “BHPOOHHUK-CIIOKHUBAY ?
74. SIKuMH € YMOBU BUHUKHEHHS B3a€MHOI'0 OJIOKYBaHHSI NPOLECIB ?

75. o onucyroTk BepiuHU 1 pedpa rpadosoi moaem Xonra ?

76. SIk BU3HAYarOTh BUM IIPOLIECIB 3 OOMEKEHUMHU MOXJIUBOCTAMH ? SIKi MpoLiecH TOMIHYIOTb 1 YoMy ?
77. Onucatu cutyamnii IpUHHATTS PillieHb MPH IJIAaHYBaHHI MTPOIECIB. Y YOMY MOJIATAIOTH BIAMIHHOCTI
IUTAHYBaHHS JJIs1 IPIOPUTETHUX 1 HEMIPIOPUTETHUX AITOPUTMIB ?

78. Sk po3pi3HAIOTH CEPEOBHINA TUTAHYBAHHS 32 BUMOTaMH ?

79. SIkuMH € CTibHI BUMOTH IIJIaHYBaHHS JUIs BCIX cepeoBU ?

80. Omnucatu piBHI TPUPIBHEBOIO IUIAHYBAHHS 1 IS IKUX CEPEAOBHII] IX 3aCTOCOBYIOTh?

81. Slky Mozeni miuaHyBaHHS 1 K1 aJITOPUTMH 3aCTOCOBYIOTH JIJIsl IHTEPAKTUBHUX CUCTEM ?

82. YumM Bizpi3HA€ETHCSA peaiizallis IUIaHyBaHHS B CUCTEMAaxX peajlbHOro yacy? 3a SKUMH KpUTEPIsIMU BOHO
BUKOHY€EThCA ? SIKi alrOPUTMU 3aCTOCOBYIOTh ?

84. SIx noOynoBaHa iepapxisi mam’sTi B KOMIT 1oTepi ?

85. I11o 1eKUTh B OCHOBI MOHATTS «IT1JIKaUyBaHHs» 1 «BipTyalibHO» am’ATi? Poib yIiibHEeHHS.
86. OmnmcaTu cXeMH po3MOALTY TTaM’ STl Oararo3alauHux CUCTEM 31 CTEKaMU 1 IEpeBart.

87. SIki 3acTOCOBYIOTH MPUHIUIIK EPETBOPEHHS BIPTyalIbHOI aipect y (hi3MUHY 3aCTOCOBYIOTh?

88. Sk 3aiiicHIOEThCS PyHKIIOHYBaHHS MMU?

89. IlopiBHATH 0COOIMBOCTI OAHOPIBHEBOT 1 GaraTopiBHEBOI Ta0OIHUILlI CTOPIHOK. CTPYyKTypa 3amucy
TaOJIHIl CTOPIHOK.

90. B yomy nossirae moHATTS cermMeHTanii? [lepeBaru i He1oMiKK cerMeHTaIll.

91. B yomy mosdratroTh BiIMIHHOCTI BIpTyaJbHOI MaM’sITi 1 CEerMEeHTaIlii?

92. Jlna sikux uiiei 3actocoBytoTh Oydep TLB Ta acouiaTuBHy nam’sith?

93. Ilpusnauenns i Oynosa cenekropa, Tadmuis LDT, GDT Pentium?

94. Onucatu CTPYKTYpPY AE€CKPHUIITOpPA TaOJIUIIl IECKPUIITOPIB.

95. SIxa cxema ¢opMyBaHHS JiHIMHOT anpecu Pentium?

96. SIxa ctpykTypa (pizuunoi JiHiiHOT agpecu Pentium?

97. Slki piBHI 3aXUCTY 3aCTOCOBYIOTh IpU BUKOpHUCTaHHI Pentium? [IpuHuunu goctymny nporiecis 10
JTAHUX PI3HUX PiBHIB.

98. Y yoMy NoJsAraoTh BIAMIHHOCTI MK OJIOYHMMHU 1 CUMBOJIBHUMHU MPUCTPOSIMU?. SIK BUKOHYETHCS
JIOCTYII IO IPUCTPOO?



99. IIlo coboro ABISIIOTH KOHTPOJIEPH MPSIMOTO JOCTYITY 70 MaMsTi? OnucaTy MOCHiI0BHICTh KEPYBaHHS
pobororo kouTposiepa DMA.

100
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115

121

JaTtu noHsaTTs cemadopa 1 XapaKTepUCTUKY HOTO OIepartii.

[Iporpamue 3abe3neueHHs MPUCTPOIB BBEACHHS/BUBEICHHS.

Oprani3alist mJCUCTEeMH BBEJICHHS/BUBEICHH. Y HIBEpCallbHI iHTep(deiich BBEJCHHS BUBEICHHS.
Criocobu OydepyBaHHS JaHUX.

Metoau 13aco0u 3axXHUCTYy.

Mertonu inentudikarii i aBTeHTUDIKAIIII.

Kpunrorpadiuamii 3axuct nanux. [lomituku 6e3neku .

PiBH1 3axucTy onepariiHux CUCTEM.

3acobu Oesnekn onepailiiaux cucreM Windows NT.

3acobu Oe3reku onepartiiaux cucreM cimericta UNIX.

3acobu 3axucty (aitniB onepariinux cucrem cimeiictea UNIX.

[Tomituku 6e3mexn UNIX.

3acobu Oesnexku UNIX. IIporpamue 3a0e3nedenns mudpyBaHHs i AeUppPyBaHHS JaHUX.
bynoga karasoriB ¢aitioBux cucreM. ATpuOyTH (haiisis.

daiinosi cuctemu Ext2, ext3, ext4, Reizer OC Linux.

. Mepexna daitnoBa cucrema NFS.
116.
117.
118.
119.
120.
. BiaMoBoOCTIHKICTBh MPOIIECIB.
122.
123.

daiinoBi cucremu onepariiaux cucteM WINDOWS.

Cucrema NTFS.

daitnosa cucrema ISO 9660 Ta ii mogudikarii.

[Tigxoau 10 OIIHKY MPOAYKTUBHOCTI OMEpaliifHuX cucteM. MoJeni OIliHKY TPOAYKTUBHOCTI.
ITousarrs BinMoBO cridikocTi. HamifiHicTh 1 BIIMOBOCTIMKICTE CUCTEM.

BusiBnenHs Henpane3gaTHUX CTaHiB 1 MOJEI CHCTEMHOT'O 1IarHOCTYBAaHHSI BIIIMOBOCTIMKHX CHCTEM.
[InanyBaHHs NpoLECiB y MyIbTUMEIHUX cucTtemax. KoayBaHHS 3ByKy 1 300paXkeHb. YILIIbHEHHS

BiZieoiH(popmartii.

124.
125.
126.
127.
128.
129.
130.
131.
132.
133.

ANTOpPUTMU TUJTAHYBAHHS PEaJIbHOTO Yacy MyJIbTUMEAINHUX CUCTEM.
[Iponecu posnoninenux cucreM. [10TOKM BUKOHAHHS.

[Iporecu KITiEHTIB 1 CEPBEPIB.

[epenecenns koay. [Iporpamsi areHTH.

CunxpoHnizaiis npoteciB. CHHXpOHi3a1lisi TOMUHHUKIB.

Jloriuni ronuHHUKH. ['T00anpHUN cTaH. AITOPUTMH TOJOCYBaHHS.
Posnonineni gaitnosi cuctemu Cuctema CODA.

Cucrema PLAN 9.

daiinosa cucrema xFS. 3axumiena gaiinosa cucrema SFS.

Cucrema Lotus Notes.



