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HNEPEIMOBA

CuctemMHe mporpaMMyBaHHS TMOCiAa€ 0COOIMBE MICIlE Y MIATOTOBIN Cy4aCHUX 1H)KCHEPIB-
JOCHITHUKIB: Kypc “CHcTeMHe MporpaMmyBaHHs 1 onepauiifHi cucteMu’” 3a0e3neuye HaleKHy Teo-
peTnuHy 0a3y, a TaKOX Jla€ 3HAHHS HEOOX1JIHI JIJIsi OBOJIOJIIHHS PI3HUMH CIICHIaIbBHUMH JTUCITUILTI-
HaMH.

BuBYeHHS MUCHMIUIIHK MMOBUHHO OYTH OpPraHi30BaHO 3TiJHO 3 HABYAJIBHOK Ta POOOUYOIO
nporpamMaMu. CHCTEMOIO KOHTPOJIIO SIKOCTI HABYAHHS CTY/ICHTIB IUCIUIUTIHY € 1HAUBITyallbHI TH-
MOB1 PO3PAaXyHKH, KOHTPOJIbHA Ta MOAYJIbHI poOoTH, icut. [ opraHizaiiii caMOCTIHHOT poOoTH
CTY/ICHTIB PEKOMEH/IOBAaHO BUKOPUCTOBYBATHU JAOAATKOBY JIITEpaTypy Ta HaBYaJIbHI METOAWYHI 110-
CIOHUKH.

BuBuYeHHS AMCHUIUIIHKM MOBHHHO OYTH OpraHi30BaHO 3TiJHO 3 HABYAIBHOIO Ta POOOYOIO
nporpamMamMu. 3arajibHHi oOCAT TOJWH Ha BUBYCHHS JUCIUIUIIHU — 162 T., 3 HUX HaA ayIUTOPHI 3a-
HATTS 64 T. 1 Ha caMOCTiHY poOOTy cTyneHTiB — 98 .

PO3IIOAIVI HABYAJIBHOI'O HACY

Kypce 3 Bceboro Po3monin no Bujax 3aHATh CemecTpoBa
Cemectp Jlexuy | Jla6 | Ilp KP aTecTanis
5 64 48 - 16 - eK3aMeH

BUMOI'A 10 3HAHb 1 YMIHb
1. OcHoBH cucTeMHOTO NporpamMyBaHHA
3HaHHA:

- OCHOBHI 1/1€1 Ta IPUHIUIIM CUCTEMHOTO IPOTpaMyBaHHs;
- YHiBepcallbHi QYHKIIT Ta iX BIACTHBOCTI;
- Bi1oOpaxkeHHsI 1 pyHKIIOHAT;
- BJIACTUBOCTI aTOMIB 1 KaTeropii QpyHKILii.
YMiHHA:
- BMITH BU3HAYaTH Ta 33/1aBaTH BIIACTHBOCTI aTOMIB 1 KaTeropii (yHKIIiif;
- BMITH KOMITITIOBAaTH (DYHKI[IOHAJIbHI IPOTpaMu,;
- BMITH peaJli30BYBaTH pPillIEHHS;

2. Tunu nporpaMmyBaHHs cucTeMHe, pyHKIiOHAIbHE, 00’ €KTHO-0pPicHTOBaHE
3HaHHA:

- OCHOBHI MOHSATTS, anreopa, QyHKIIi;

- OCHOBHI JIOT14HI (DyHKIIIT;

- cynepro3uis 1 GopMyiu, TIMOUHA (HOpMYIIH, TOJIOBHA ornepallis, miagopMynu;

- OyneBa anreOpa 1 €eKBIBaJICHTHI IEPETBOPEHHS B Hill, OCHOBHI BIaCTUBOCTI OYyJI€BHX OIeEpalii.
YMminns:

- BMITH BU3HAuYaTH Ta 3a/1aBaTH aireodpy;

- 3aCTOCOBYBATH JIOT14HI (DYHKIIIT;

- 3aaBaTi (GOpMyJIH Ta cyrnepno3uuii GopMys, BU3HaYaTH TOJIOBHY OIEpallio Ta MighopMynu;

- 3a71aBaTH OyJaBy are0py Ta MPOBOIUTH €KBIBaJICHTHI IEPETBOPECHHS B Hil.

3. Omnepauiiina cucrema NOHATTS, icTOPis, Kiacupikauis, npouecu
3HaHHA:
- crocoOu 3aBanHs rpadiB, MaTPUIlS IHIIMIEHTHOCTI 1 CIUCOK pedep, MaTpHIlsl CYMI>KHOCTI Tpa-
da;
- ineHTudikauis rpadis Ta onepauii Haa rpadamu;
- BU3HAYECHHS Ta 3HAXO/DKEHHS HAWKOPOTIIMX MapHIpyTiB, 00XiJ rpadis;



- IepeBo 1 Jic, KOPiHHS, Tally3b, IUKIOMAaTHYHE YUCIIO Tpada.
YMiHHA:
- BMITH 33/1aBaTH rpad, CKIIagaTi MaTPHIIO 1HIEASHTHOCTI 1 CIUCOK pedep, MaTpHLs CyMIXKHOCTI
rpada;
- IPOBOJIUTH oreparii Haja rpadamu;

4. Ilam'aTh KoMI'IoTEpa
3HaHHA:

- 3arajbHe MpaBWIO AOJaBaHHS Ta JOOYTKY;
- IEPECTAaHOBKH, CIIiBBIIHOIICHHS, BUOIPKU Ta PO3MIIIICHHS;
- ¢popmyna HerotoHa aiis 6iHoMa,
- PO3OHTTS, IEPECTAHOBKH 3 TOBTOPCHHSIM;
- BUOIPKH 3 IOBTOPCHHSM;
- CHIBBIJTHOIICHHS 3 IOBTOPCHHSM;
- IPUHIUI BKIIOYECHHS Ta BUKIIOYCHHS;
- JIOT1YHA TOTOXKHICTH;
- CUMBOJIIYHE y3arajJbHEHHS, PaHT;
- 33/1a4a Mpo 3yCTpidi.
YMminus:
- BMITH 3aCTOCOBYBATH 3arajibHe IIPAaBHIIO JIOIaBAHHS Ta JOOYTKY;
- BMITH MiJIpax0OBYBaTH MEPECTAHOBKH, CIIBBITHOLIECHHS, BUOIPKU Ta PO3MILIICHHS,
- BMITH KOopHUCTyBatucs popmynoro HeroToHa;
- BMITH MiJIpax0OByBaTH MEPECTAHOBKHU Ta CIIBBIJHOLIECHHS 3 TOBTOPEHHSM, TPOBOAUTH PO3OUTTS;
- BMITH 3aCTOCOBYBATH IIPUHIIMIT BKIIFOUCHHS Ta BUKTFOYCHHS.



PO3MIIOA1IVTI HABYAJIBHOI'O YHACY 3A PO3IJIAMU, TEMAMU TA BUJAMU

HABYAJIBHUX 3AHSTDH
CamocrTiiiHa
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Moayas 1. OcHoBu cH- 24 |15 14 | 10
CTEMHOI0 MPOrpaMyBaHHA
Tema 1. 4 2
Tema 2. 2 2
Tema 3. 2 2
Tema 4. 4 2
Tema 5. 2 2
MoaynbHa KOHTPOJIbHA 7
pobora Ne 1. TIK].
Mopayas 2. Onepauiiina
cUcTeMa: MOHATTS, icTopin,| 40 | 25| 26 | 14
kjaacudikanis, npouecu
Tema 6. 8 4
Tema 7. 6 2
Tema 8. 8 4
Tema 9. 4 4
MonynbHa KOHTpOJIbHA 15
pobota Ne 2. TIK].
Pasom 3a cemectp 64 | 4 | 40 | 24 - + 86




SMICT JUCIAIIJITHHA

PO341JI 1. OCHOBU CUCTEMHOTI' O ITPOI'PAMYBAHHA
Tema 1. Beryn, ocHoBHi inei. Enementapuuii JIICIT

3aranbHe ysABIEHHS PO (YHKIIOHAILHOMY IpOrpaMyBaHHI 1 HOTro 3actocyBaHHs. Mate-
matuyHi JIICII Ta npuHIMNY TEXHIYHOT MIATPUMKH. YHiikamis nouaTs "GyHkmis" 1 "3HaueHHs".
OxkpiM GYHKIIH-KOHCTAHT, IUIKOM AOMycTUMI (QyHKIi-3MiHHI. CaMOBHKOPHUCTOBYBaHHS. IHTe-
rpaibHOT 0OMexeHb. BTouHseMICTh pilieHb. MHOXHHHICTh BU3HAYCHbD.

OcHoBU cUMBOJILHOI 00poOKkH. bazosi 3acobu. Ilpupoma manumx. Camoomnuc 0OpoOKu
CHUMBOJIbHUX BHpa3iB. [logo6a mammuHNX MOB. JlaHi. Toueuna HoTawis.

KounctpytoBanHs cTpykTyp AaHux. [locTym 10 KOMIIOHEHTIB CTPYKTYpH JaHuX. Mimiana

o0poOka ganmx. [Ipeamkara. ATOMapHOTO - HEMOIUTHHICTh

PexypcuBHi GyHKIIIT BU3HAYCHHS 1 BAKOHAHHS .

Tema 2 YHiBepcasibHa pyHkuia. Binoopaxkenns i pyHkuionaJ.
Ha3Bu, BU3HAYEHHS | KOHTEKCT

3aranpHUI MiAXig 70 0OpOOKKM CUMBOJIBHUX BUPA3iB i1 MOAAHHSAM mporpamm. IneHTudika-
top. 3minHa. ®opma. Ha3Ba. YHiBepcanbHa (yHkiis. OCHOBHI MeToau 00poOKH crucKiB. BusHa-
YeHHs1 yHiBepcanbHOI (yHKii BeTBsim wi€i 3BefeHHsT OyIyTh BiINOBINATH TUIKK YHIBEpCAIbHOI
¢byskii. BinoOpaxeHHs CTpyKTyp AaHuX 1 QyHKIIoHaNIOM. Yucna 1 mynbTioneparii. @yHKIiOHA-
Ty - 3arayibHe MOHATTA. be3dimenni Gpynkuii. Komnosumii ¢pyHkmionanis, GinbTpu, peayKiii.

Intepnperytoua cucrema. Peanizariiine yrouneHHs iHTeprperanii. IMeHyBaHHS 3HaueHb 1
nonsupaxenin. Koncrantu. Ommii. @DyHKIIT Ha MaIMHHOMY MOBOKIO (HH3BKOpPIBHEBHUH).
CreuianbHi popmu. Hepyxoma Touka i caMonpiMeHIMOCTh (PYHKIIIiH

[Mpenukara it ictunanicts B JIICIT. BOynoBani ¢pyakuionany (Clisp). [Tporpamu mst JIICII-
IHTEepIpeTaTopa.

Tema 3. BractuBocTi aTomiB i kaTeropii pynkuiii. Komminisiis
¢pyHkuionanbHux nporpam. Jleramnizauis 6azosux pynkuiii. Peanizauniiini pimenns

Prog-supaxenss 1 uukiad. COUCKU BIACTUBOCTEHM aTOMIB 1 CTpyKTypa cnuckis [Ipencras-
JICHHS CTPYKTYPH CIUCKY. JIeCTpYKTHBHI (3HMIYIOTh) MIEPETBOPEHHS CTPYKTYpH CMCKiB. CIIMCOK
BUIBHOI MaM'aTi 1 30upay CMITTSL.

HusbpkopiBaeBe nporpamyBaHHsa. Accembiep. Ao6ctpaktHa JIICII-mammuna. Cuctema Ko-
MaH[. OyHKI[IOHATIbHA MOJIEJIb ITpoLiecopa adCTPAKTHOI MaITMHHU.

Kommninatop Ta BuUMOrn 1o koxy mnporpamu. Bumorn no xommimsnii JIICII-nporpam.
Komninsnis. Binencbkuit meroa. OnepartiiiHa ceManTuka. JleHoTalionHas cemaHTka Sn (mare-
matuuHa). Buznauenns JIICII-komninaropa na JIICIT

I'myuxuit iHTepnperatop. HusbkopiBHeBe mporpamyBaHHs. AccemOnep. Kommimsmis.
Binencrkuii Meton. Onepariiiina ceMaHTHKa

CknamanHas cucTeMu Ta ii poOoumii muki. Peamizaiist AuHaMiqHOl mam'siTi 1 CTPYKTYp Aa-
HUX. BiqnoBigHIicTh cyBOpHX (YHKIIN Ta iX JECTPYKTUBHUX aHANOTIB. PeanbHull CKiIaj cucTeMH 1
30BHIILIHIN CBIT

PO3AI1JI 2. TUIIA ITIPOT'PAMYBAHHS CUCTEMHE, ®YHKIHIOHAJIBHE,
OB’€EKTHO-OPIEHTOBAHE
Tema 1. Bin pyHKIioHAJIBLHOT0 MPpOrpaMyBaHHsl /10 00’€KTHO-OpicHTOBaHOr0. Bapianrtu,
MOCJIiAOBHOCTI, 0e3J1i4i. YIpaB/IiHHS NponecamMu
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3aranpHe YsBJICHHS PO JEKOMIIO3HULIT porpaM MHOXWHHE ycnaJKyBaHHS. BusHaueHHs
o0'extn. dyHkionansHui cuHTakcuc [pumipanku. Bekropra peanizamis Kinacu ta exzemmisapu
o0'extiB. BnactuBocti ciotiB Cynepkiacc.

HenerepminipoBanuue nporecu. Ileperrnn muoxkus A 1 B. Jloriuni 3B's13ku. Peanizariis He-
JETePMiHIPOBAHHHUX MO/IEIICH.

Y1oBuUTbHEHI 004HCIICHHs. 3MilaHi 00YuCIeHHS. ACHHXPOHHI ITPOIIECH U MTapauIeIn3MOB

3acoou OOIT B CLOS na 6a3i cranmapty Clisp. O6poOka MHOXUH 1 MOCIIJOBHOCTEH.
ACHHXPOHHI MPOLIECH U MAPAIIICIU3MOB

Tema 2 ®yukuii Bummx nopsiakis. Makeru nporpam i tectu. [lapagurmMu nporpamyBaHHsI

PamwxupyBanns pynkmiii. KoncrpyroBanHus pacnio3HnaBaresneid. [lepeTBopeHHS BUBHAYCHD

Jlexuist Maketu nporpam i tectu. [loOymoBa Teopiit mpu po3pobui mporpamMm. Makery-
BaHHS QYHKITIH .

Jlexuist mapagurmMu mporpamyBaHHs. [lapagurma mporpamyBanHs. Po3BUTOK mapagurm
IIpOrpaMmyBaHHs

PO3JILJI 3. ONEPAIIIMHA CUCTEMA IOHSTTSI, ICTOPIS,
KJIACU®DIKAILISA, ITPOLUECHU
Tema 1. OnepaniiiHa cucreMa NOHATTS, iCTOPis, Ki1acudikais, npouecu.

o Take omepauiitHa cucrema. Ctpykrypa oOuucmoBanbHOl cucremu. [lonsrrs OC.
OnepariiiHa cucTema sk BipTyasibHa MammHa. OnepariiiiHa cuctema sk MeHeKep pecypcis. Ore-
paifiiina cuctema SIK 3aXMCHUK KOpPUCTyBauiB 1 mporpamm. OmepariiiiHa cucTtemMa SK IOCTIIHO
¢bynkmionyro4oi sapo. Kopotka icropis eBomomii o0unciaroBanbHuUX cucteM. llpomecn, HUTKH .
ApxitekrypHi ocobmuBocti OC. Knacudikarmis OC. Peanizauist 6arato3anaynocti. [lintpumka Oa-
raTOKOPUCTYBallbko1 pexumy. baratomporiecopna o6poOka. Cucremu peanpHOro uacy. Jlesiki
B1JIOMOCTI IIPO apXiTEKTypy KOMIT'toTEepa

[Monsarts nponecy. Cranu nponeccy. Onepanii HaJ mporecaMy Ta MOB'si3aHi 3 HAMHU T10-
uatTs. HabGip omepariiit. Process Control Block i kontekct nporeccy. Onnopa3osi onepaitii. bara-
Topa3oBi onepariii. [lepeMukaHHs KOHTEKCTY

PiBui mnanyBanns. Kpurepii manyBaHHS Ta BUMOTH 10 ainroputMam. I[lapamerpu muia-
HyBaHHs. BUTICHs€ 1 HEBUTECHSIOIIEE MIAHYyBaHHS. ANropuTMu TuianyBanHs. First-Come, First-
Served (FCFS). Round Robin (RR). Shortest-Job-First (SJF). I'apantoBane rianyBanus. [Ipiopu-
TeTHe TuaHyBaHHs. bararopieaei yepru (Multilevel Queue). baraTopiBHeBi dep3i 31 3BOPOTHUM
3B's3kom (Multilevel Feedback Queue).

Bsaemogis 3 nepudepiiinumu npuctposiMu. CucreMHi BUKIUKY, [lepepuBanns, Bukimouni
curyauii, ®@aiinu. PiBHI miiaHyBaHHS

Tema 2. Koonepauisi npoueciB Ta 0CHOBHI acneKkTH ii J10riuHoi opranizauii. Aiaropur-
MU CHHXPOHi3anii. MexaHi3Mu cMHXpoHi3auii

B3aemogpiroui npouecu. Kateropii 3aco6iB oOMiHy iHpopmarieto. Jloriuna opranizaris
MexaHi3My rnepenadi iHpopmaii. Ik BCTaHOBIIOEThCA 3B's130K? [HpOpMaliliHa BaJCHTHICTh MPO-
1eciB 1 3aco0iB 3B'a3Ky. OcobnuBOCTI mepenadi iHGopMallii 3a AOMOMOIo JiHIA 3B'3Ky. by-
¢epizauis. Ilotik BBeneHHs / BUBoAY 1 moBigomieHHsa. HaniiiHicTe 3aco0iB 3B's13ky. Hutku BuKo-
HaHHS

Interleaving, race condition i B3aimoickimtoueniss. Kpuruuna cekuisti. [Iporpamsi anroputmu
oprasizanii B3aeMmo/ii mpouecis. Bumoru, npomnoHoBaHi 10 aaroputMmaM. 3a00poHa NepepuBaHb.
MinnuBa-3amok. CyBope uepryBanHsi. [Ipanopu roroBHocti. Anroputm [lerepcona. Anroputm
oymounoi (Bakery algorithm). Amaparna migrpumka B3aimoickiroueHiii. Komanma Test-and-Set
(nepeBipuTH Ta npucBoith). Komanaa Swap (0OMiHATH 3HAYSHHS).
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Cemadop. Konnemis cemadopy. Pimmenns mpobiemu producer-consumer 3a JOMOMOTOO
cemadopy. Monitopu. IloBimomiienns. ExBiBajgeHTHICTH cemadop, MOHITOPIB Ta MOBIJIOMJICHb.
Peanizanis MOHITOpPIB 1 Iepenavi MoBiToMIIeHb 3a gonoMoroo cemadopy. Peamizanis cemadopy 1
repeaadi MoBiIOMJICHb 3a JOTIOMOTOF0 MOHITOpIB. Peanizaltis cemadopy 1 MOHITOPIB 3 JIOITOMOTOIO
4epr MOBiJOMJICHb.

Tema 3. Oprani3auis nam'ati komn'rorepa. Haiinpocrimi cxemu kepyBaHHS nam'aT-
TIO. BipTyajsibHa nam'sitb. ApXiTeKTYpPHi 3ac00M MiATPUMKH BIPTYaJbHOI Ham'ATi

dizuyHa opraHizallis nam'sati koMmi'rotepa. Jloriuna mam'ste. 3B's13yBaHHs aapec. OyHKIIT
CHCTEMH YNpaBiiHHA nam'saTTio. HaiimpocTimi cxemu kepyBaHHs nam'atTio. Cxema 3 ¢ikcoBaHH-
Mu po3ainamu. OauH npouec B mam'sti. OBepneitHas cTpykTypa. JuHamigyaui po3noaii. CBOITIHT.
Cxema 3 mepeMiHHUMH po3aiiamu. CTopiHkoBa nam'sitb. CerMeHTHHH 1 CerMEHTHOI-CTOPIHKOBA
oprasizariist mam'siti

ADpXITEKTYpHI 3acO00M MIATPUMKH BipTyalbHOI nam'sTi. [IoHATTS BipTyanbHOI maM'sTi. Ap-
XITEKTYpHI 3acO0M MIATPUMKH BipTyasibHOI mam'sti. CTOpiHKOBa BipTyasibHa maMm'sath. CermMeHT-
HOI-CTOpiHKOBa oOpraHizamii BipTyanpHOi mam'saTi. CTpykTypa TaOiuWIli CTOPIHOK. AcoOIliaTHBHA
nam'sath. [HBepTOBaHMI TaONHIIA CTOPIHOK. Po3mip cTopiHkH

PO3JILJI 4 TIAM'ATH KOMIT'FOTEPA.
Tema 1. Peanizauis ¢aiinoBoi cucremu. Mepe:xi Ta MepexkeBi onepauniiiHi cucremMu

3aranpHa CTpPyKTypa (aityioBoi cucTeMu. YTpaBliHHSA 30BHINIHBOI MaM'aTT0. MeToau
BUJIUJICHHSI JUCKOBOTO TPOCTOpYy. BuiineHHs Oe3mepepBHOrO MOCIITOBHICTIO OJIOKIB. 3B'SI3HUN
ciircok. Tabmuis BimoOpakeHHs (aiiniB. [HIeKkcHI By3nu. YTIpaBIiHHA BUIBHUM 1 3alHSATHM JHC-
KOBUM TpocTopoM Ta ob6uik. Po3mip 6moky. CtpykTypa (aiinoBoi cuctemu Ha aucky. Peamizaris
mupekTopiil. [lpuknanu peamnizanii nupekropiii B aeskux OC. Ilomryk B aupextopii. MOHTyBaHHs
¢aitnoBux cuctem. 3B's3yBaHHs (aiiniB. Kooneparnis mporeciB npu poboti 3 daitmamu. Kyp-
HaTi3aIis

[Tepesipka 1inicHOCTI (PailioBOI CUCTEMH 3a TONOMOTo0 yTUT. [IpoaykTuBHICTh (haiiino-
Boi cucreMu. KemnryBanHs. OntumaneHe po3MilieHHs iHdopmaiii Ha Aucky. Peamizaris nesxkux
omnepauiil Haj Qainamu. CUCTEMHI BUKIMKH, SIKi MPaLIoOTh 3 (aiioBUM aeckpuntopu. OyHKIIT
BBEJICHHS-BUBEJCHHS 3 ¢ailny. CyyacHi apxiTeKTypHu (aillIoBUX CUCTEM

MeperkeBi 1 po3MOJIiIeH] onepaiiifHi cucteMu. BzaeMoist BiilaieHUX MPOIECIB K OCHOBA
poboTu obuncaroBaIbHUX Mepek. OCHOBHI JIOTIYHOI opraHizallii nepenadi iHpopMmarii Mix BiJ-
naneHuMHu mpoueccamu. [IoHATTsS nporokoiy. bararopiBHeBa Mojens moOyI0BH MEpeKeBUX 00-
YUCTIOBALHUX cucTeM. [Ipobnemu anpecartii B Mmepexi. OqHoOpiBHEBI aapecH. J{BOpiBHEBI aapecH.
Binnanena agpecartis i 103Bin aapec. JlokanpHa aapecaris. [louarts mopty. [ToBHi agpecu. Ilo-
HATTA cokeTa (socket). [Ipobaemu mapuipyTHu3anii B Mepexax. 3B'130K 3 BCTaHOBJIEHHSAM JIOTIYHO-
ro 3'€IHaHHA 1 Mepejgaya JaHUX 3a JOMOMOTOI0 MoBifomiieHb. CHHXpOHI3alid BiAJIAIEHUX MpO-
1eciB



INEPEJIIK PEKOMEHIOBAHUX KOHTPOJIBHUX POBIT.

Howmep Ta Ha3Ba KOHTPOJIbHOT pOOOTH

Kinekicts ro-

JIH
MopnybHa KOHTpPOJIbHA podoTa Ne 1. OCHOBH CHCTEMHOI0 NPOrpaMyBaHHS. 2
MopnybHa KOHTpPOJIbHA podoTa Ne 2. OnepauiifHi cucremu. 2




10
TH®OPMAIIHHO-METOJUYHE 3ABE3IIEYEHHS

1 Jxorcon M. Xapt CuctemMHOe TiporpaMMupoBaHue B cpene Microsoft Windows. — M.: «JImamek-
THKay, 2005. — C. 592.
2 Yan T. CucremHoe nporpammupoBanue Ha C++ g UNIX. — K.: «BHV», 1999. — C.592
3 Bunbsm Cromummare «OnepannonHbie cucTeMbl». — M.: «Bubsmey, 2004. — C. 848. — ISBN 0-
13-031999-6
4 O. Tanenbaym, A. Bynxamn. «Oneparnmionasie cucteMsl: Pazpabortka u peanmsanus.» — CII6.:
2006.

5 [oy A. "Jlormueckoe MpoeKTUpOBaHUe oneparuonHbix cucteM': Ilep. ¢ anrn. - M.Mup, 1981. -

360 c., um.



