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PO3POBHUKHU TPOI'PAMMU:

Cynema €ezenia Cmanicnasiena — capanm oceimHbvoi npoepamu, 3a6ioyeay
Kageopu npoepamHozo 3abe3neyenHs KOMn omepHux cucmem, 00OKmop
MEexXHIYHUX HAYK, OOYeHm

Knumenko Ipuna Anamoniiena — npogecop xagpedpu obuucirosaivHoi
MexHIKU, OOKMOP MEeXHIYHUX HAVK, OOYeHM

Onaii Mukona Bonooumuposuu — ooyenm xageopu npocpamnoco
3a0e3neueHHst KOMN 1OMepHUX cucmem, KAaHOUOAm mexHiuHux HayK, OOYeHm

Ponix Onexcandp leanosuu — 3agioysau xagheopu asmomamuxu i ynpagiiHHs
8 MEXHIYHUX CUCTEMAX, OOKMOP MeXHIYHUX HAYK, npogecop

Cezeoa Ipuna Bacuniena — ooyenm xagheopu asmomamuzayii npoexkmyeanHs.
eHepeemuYHUX NPOYeCis i cucmem menioeHepeemuiHo2o GaxKyibmeny,
Kanouoam eKOHOMIYHUX HAYK, OOYeHMm

Cmipenxo Cepzii I'puzoposuu — 3asioysau kagheopu o64uUCI08a1bHOT
MexHIKU, OOKMOP MEeXHIYHUX HAYK, npopecop




BCTYII

Hana IIporpama npu3HaueHa Jjisi BCTYIHHUKIB Ha HABYAHHS JJIs1 3100yTTA
cTyneHs jJokTopa ¢urocodii 3a cremianpHicTIO 121 [HXEHEpis MporpamMHOTo
3abe3meucHHs  iHGopMarii  (ocBiTHA mporpama  «IHKeHepis MPOrpamMHOIO
3a0€3ICUCHHSI»).

Merorw Ilporpamu € HamaHHS BCTymHUKaM 1HdoOpMaIlli 100 3MICTY
HAaBYAJILHOTO Martepianxy, IepeBipka 3HaHb 3 SKOro BiIOyBaeTbCsA i dac
JI0TaTKOBOTO ()axOBOTO BCTYITHOTO BUTIPOOYBAHHS IS BCTYIYy HA HABYAHHS IS
3M00yTTS CTyneHs JokTtopa ¢imocodii 3a crmemianpHicTIO 121  IHXeEHepis
nporpamMHoro 3abesneueHHs (OcBiTHS mporpama «lHKeHepis mpOrpaMHOTro
3a0€3IECUCHHS).

daxoBe BCTymHE BUIPOOYBAHHS IJIs BCTYIYy HA HaBYAHHS IS 300YTTS
CTYIIEHsI MaricTpa 3a crneriaibHicTio 121 [HkeHepis mporpaMHoOro 3a0e3nedeHHs
(ocBiTHs mporpama «IHxeHepis MPOrpaMHOro 3a0e3NCUCHH») CKIAIAEThCS 3 TBOX
YaCTHH: MUChbMOBOI BIJIMIOBI/II HA TPY MUTAHHA Ta CIIBOECIIM JJIs1 yTOUHEHHS 3MICTY
MUCHMOBOI1 BiJIMOBII1. Ex3ameHariitnuii 611eT MiCTUTh 3 TUTaHHS.

3MICT HaBYAJIBHOTO MaTepially, MepeBipKa 3HaHb 3 SIKOTO BiIOYBA€THCS IMijl
yac ()axoBOTrO BCTYITHOTO BUIPOOYBaHHS, HaBeneHmit y posaini OCHOBHMIA
BUKIJIAJI miei [Iporpamu.

JIIsi TATOTOBKM 110 BUMNPOOYBaHHS PEKOMEHIOBAHO BHKOPHCTOBYBATH
HaBUAJIbHY JiTeparypy, HaBeaeHy y poszauri CIIMCOK JIITEPATYPU miei
[Iporpamu.

Tpusanicts BUnpoOyBaHHs — 90 XBWIMH (715 BIAMOBI/I1 HA KOKHE 3 3 TUTaHb
HajaeTbes o 30 xBwinH). [HdopMalis 111010 METOAMKY OIIHIOBAHHS HaBelIeHA Y
posaini KPUTEPIT OIIITHIOBAHHSI.



OCHOBHUM BUKJIAJ

3aranpHl MOJIOKEHHSI T4 OCHOBHI MOHATTS MAaT€MAaTHYHOTO MOJEIIIOBAHHS.
Knacudikamis Moxaeneit. BrmactuBoCcTI Ta  KOHTPOJb  MPAaBUIBHOCTI
MareMaTHYHuX Mojened. oJ-dyukiis [lipaka Ta ¢yHKiis Xeicaima.
Enementu teopii moxubok. TexXHOIOT1s MOISTIOBAaHHS.

MaremaTudyHl MoOJ€Ni, IO OMHUCYIOThCS Iu(epeHIliaIbHUMH PIBHIHHIMHU
NEPIIOTO MOPSIIKY. 3araibHi BiIOMOCTI IpO AudepeHIlianbHl PIBHAHHS Ta
MeTou iX po3B’si3aHHA. TOUKM piBHOBAaru po3B’s3KiB MU(EpPEeHIIATEHOTO
PIBHSIHHS Ta 1X CTIHKICTb.

MareMatuyHi MOJeni, 0 OMUCYIOThCS Au(epeHIlaTbHUMU PIBHIHHAMU
BUIIMX TopAnakiB. JIiHIAHI AudepeHIianbHl PIBHAHHS BUIIMX MOPSAKIB.
MexaH14H1 KOJIUBaHHS.

MaremaTudHi MOJENi, IO OIHUCYIOThCS CHCTeMaMu JudepeHIiaTbHuX
piBHsHb. CucteMu audepeHIlialIbHUX PIBHSAHB. 3ajayl, Kl 3BOJIATHCS MO
PO3B’sI3aHHS CUCTEM AU(EPEHITIATBHUX PIBHAHD

AHamni3 cucteM audepeHiabHUX PIBHSIHb Ta MOJIENEH, 10 OMHUCYIOThCS
cucteMaMu AudepeHIianbHUX piBHSAHb. JIiHeapu3allis HeIIHIHHUX CHCTEM,
aHami3 ix (a30BUX MOPTPETIB Ta CTIHKOCTI. Moieni B3aeMO/IIT MOMYJISAIIIH.

KomGinaropra ontum3aris. OOuucnioBasibHa ckiIafaHicTh. [limxomu 1o
PO3B’sI3aHHS.

AnroputMu 3 3a0opoHamu. 3arajbHa iAes MOOYJOBM alTOPUTMIB 3
3a0opoHaMu. AJNTOpuT™M 3 3a00poHaAMU IS PO3B’SI3aHHSA  3ajadyl
po3dapOyBanHs rpada. Anroput™m 3 3a00pOHAMHM JIJIsE PO3B’sI3aHHS 3ajadl
KOMIBOsDKepa. AJNTropuT™M 3 3a00poHaMHU Ui PO3B’S3aHHS KBaJpaTUYHOI
3a/1a4i Npo MPU3HAYCHHS.

MypaiiiHi alropuT™Mu. 3arajibHa i7ies MoO0y0BH MYpAIIMHUX aJTOPUTMIB.
Bapiantu moGynoBu mypammuaux anroput™mi: AS, EAS, MMAX, ASrank.
MypamHauii ~ anropuT™M IS pPO3B’SA3aHHS  3a/ayl  3HAXOJ/KECHHS
HAaWKOPOTIIOTO MUIAXYy MIX JIBOMa BepmmHaMH rpada. MypammHuii
AITOPHUTM JIJIsl PO3B’SI3aHHS 3a7]a41l KBaIpaTUYHUX MPU3HAYeHb. MypammHuii
aNrOpUTM JUIsl PO3B’si3aHHS 3adadi po3dapOyBanHs rpada. MypammHMin
AITOPUTM JIJIs1 PO3B’sI3aHHA 331241l KOMiBOsDKEpa.

Anroputmu Kjactepizauii. 3agada kiacrepizamii. Tumu Kiacrepizaiii.
Anroputm K-means. Anroput™m Fuzzy C-means. Anroputm kiactepizarlii
MHOHHHU BIAMOBITHO A0 3aJaHHOTO KPUTEPIIO.

10.l0tyuni neiponHi Mmepexi. Iltyunuit nelipon. Knacudikauis mtydHux

HEeHpOHHUX Mepex. OaHo- ¥ OaraTolapoBHil MEpUENTPOH. AJTOPUTM
HaBuaHHs. Meperka 38opoTHboro nommupenHs (Back Propagation). Anropurm
HaByaHHiI. Mepexa 3yctpiunoro mnomupenns (Counter Propagation).



Anroputm HaBuaHHsA. Kapra Koxonena. Anroputm HaB4yaHHS. Mepexa
Xonduiga. Anroput™M HaBuaHHs. /[BockepoBaHa acoliaTUBHA aM'sITh.

11.EnemenTtn kj1acuuHoi Teopii ontumizarii. OcCHOBHI oJyioxeHHs. HeoOxiaH1 Ta
JIOCTaTHI YMOBH O€3yMOBHOT0 ekcTpeMymy. HeoOxigHi Ta J0CTaTHI yMOBHU
YMOBHOTO €KCTPEMYMY

12 JliniitHe mnporpamyBaHHsa [locTaHOBKa 3aj1adl Ta OCHOBHI ITOJIOKCHHS.
I'padiunuii  MeTom poO3B’s3aHHSA 3aJad  JIHIMHOTO  IPOTpaMyBaHHS.
Cummnekc-meron Hannura. Enementu teopii nBoictocti. Meton o6epHeH01
MaTpuii. J[BoicTui CUMILIEKC-METOT

13.JuckpetHe mporpamyBanHs. Meton ["'omopi (MeTO/ BiICIKAIOUMX TLIOLINH).
Merto riIoK Ta TPaHUIIb.

14. 3agaya npo HAUKOPOTILIl NUISIXK JUIs BCiX map. /luHaMiuHe mporpamyBaHHS
IUIs 3HAXOJDKEHHS HaWKOpOTWIOro nuisixy. AnroputMm ®@noipa-Bopiiemna.
Anroputm J[>kOHCOHa.

15. TTocTanoBka 3aBmanHs kiactepusamii. @yHkii Bigcrani. Kpurepii sikocti
kiactepusaitii. Anroputm K-cepennix ta Moaudikarii.

16. Anroput™MH TOIIYKY HAWKOPOTIIOTO NUIAXY. 3ajada Mpo HAWKOPOTIII
NUIAXU 3 ojHOro Bxoay. [lomyk nepeBa HaWKOPOTIIOTO NUIAXY.AJNTOPUTM
Hiikctpu

17. Posnoninieni cucremu. CunxpoHizaiis uyacy. AnroputM KpicriaHa.
Anroputm bepkmi. Tpanzakuis. [Tpuauunu ACID. Apxitektypa MapReduce.

18. Hopmanwsauii posnoain. Kpusa I'ayca. dyHKIliS po3moAily HOpMaaIbHOTO
3akoHy. [IpaBuio «Tppox cirmy».

19. ®yHKIis AEKUTBKOX BUMAAKOBUX BeIMUYWH. Po3momin cymum i1 100yTKY
HE3JIC)KHUX BHUMAJKOBUX BEIUYMH. YMCIIOBI XapaKTEpUCTUKH BUMAJIKOBUX
BEJIMYMH: MaTEMATUYHE CIO/IBAHHS, TUCIIEPCIS.

20. Konkypentni  cuctemu.  [lapamenisMm.  Moaeni  KOHKYpPEHTHOTO
nporpamyBaHHs. Sharedmemory. Mogens 00MiHY TOBIIOMJICHHSIMHU.
[IpobGnemu roHku 3a pecypcu (racecondition).

21.XapakTepucTuka MOJENEeH >KUTTEBOTO IIUKIIY MPOTPAMHOTO TMPOAYKTY:
KacKa/lHa, ClipaibHa, iTepaTMBHA, IHKpEMEHTHa (moluarosa), popmaibHa,
IIBUIKOTO MPOTOTUITYBAHHS. IX mepeBary, HelOMiKK Ta BUKOPHCTAHHS.

22. BuzHaueHHs Ta 3a/Jayl aHaizy BHMOI JO IPOrpaMHOro 3a0e3NeyeHHs.
Bumorun no npoaykrty ta mpouecy. DyHKIiOHaIbHI Ta He(YHKIIOHAJIbHI
BUMOTH. BUMOTH 3 KUJIBKICHOIO OI[iHKOI. CHUCTEMH1 Ta TPOTpaMHi BUMOTH.

23. CTpykTypa Ta apXiTeKTypa MNpOrpaMHOro 3a0e3nedeHHs. ApXITEeKTYpHI
TOYKHM 30pYy Ta MPEACTABJICHHS. XapaKTepUCTHUKA apXITEKTyp MpPOrpaMHHUX
npoaykTiB. [ToHATTA m1a0JI0HIB IPOEKTYBaHHs, (PPEHMBOPKHU.

24 .3aranbpH1 KOHIIEMI[li MPOEKTYBaHHs MporpaMHoro 3ade3nedeHHs. Konmenii
Ta TPOIEC MPOCKTYBAHHS MPOrPaMHOTO 3a0€3MeUeHHs. 3arajibHi MPUHITUATIN
(TeXHIKM) MPOEKTyBaHHS.



25.OyHaaMeHTanbHl THUTaHHS Ta MOPOOJIEMH MPOEKTYBaHHS MPOTPaMHOTO
3abesmneueHHs. [lapanenizm ta eekTrBHA 00pOOKA MPOrPaMHUX MPOIIECIB.

26.KouTtposbs Ta 00poOka noaiid. Po3noain komnonentiB. O6poOKka moxubok Ta
BUKITIOUHUX CUTYyaIliid. B3aeMois cucTemMu 3 KOpUCTyBadaMH Ta 30epeKeHHSI
TaHHX.

27 .MopnentoBaHHs y iporpamMHii iHkeHepii. OCHOBHI PUHITUITN MOJCIIIOBAHHS
nporpamMHux cucteMm. BizyanbHe MogemoBanHs Ta CASE-TexHosorti.
VYuiikoBana moBa moaemtoBanHss UML. IIpusnauennss UML. Buau giarpam
UML. [diarpamu CTpyKTypHu Ta miarpamu moBefiHkH. CIpoIIeHa CTpaTeris
Bukopuctanua  UML-giarpam  mpu  MOJENIOBaHHI ~ MPOTPaMHOTO
3a0€3MeUeHHS.

28.JliarpamMu TIpeLIEZICHTIB Ta X BUKOpHUCTaHHSA. MOJENIOBaHHSA KOHTEKCTY Ta
BUMOI 70 mporpamHoi cuctemu. lIpeuenentu ta moroku noxid. Onucu
NOTOKIB noiii. [ToToku moiii Ta cueHapii Sk TUIH W eK3eMIUISIPH .

29. Crnenmdikaiisi mnpeneneHTiB. BukopucTanHs cieHapiiB Npu IJIaHyBaHHI
Bepciil. 3B'A3KM MK akTOpaMu Ta mpeneneHTaMmu. OpraHizailis IpereaeHTIB
(BITHOIIICHHS 3aJ€KHOCTI, BKJIIOYEHHS Ta pO3IIMpPEHHs). BimHommeHHs
y3arajJbHCHHS JJI1 Tpele/eHTIB Ta akTopiB. Peamizaiis mpenencHTIB Ta
BUKOPHUCTAHHS JllarpaM MOCIIiI0BHOCTEH.

30.I[To6ynoBa miarpam MOCHiIIOBHOCTI. JIBoxeramHe po3poOsieHHS giarpam
MocJiI0BHOCTEN. Jliarpamu ciiBpoOITHULITBA.

31.¥3romkenicth (1imicHICTE) Mojenei. BusBnenns kmaciB. Kiacu eramy
aHanizy: npukopaoHHi (boundary) abo iHTepdelcHl Kiacu; KJIacu-CyTHOCTI
(entity); ympaBnsroui (control) kmacu (knacu-meHemxkepu). Knacu eramy
MPOEKTyBaHHA. BigHomieHHda Mix Kiacamu (y3arajJbHEHHS, 3aJIEKHICTb,
acotialisi, arperatisi, KOMIO3uLisl) Ta ix BUsBIeHHS. [I[poexkTyBaHHs KJaciB,
BIJIHOIIIEHb MK KjacaMmH. [lakeTyBaHHS Ki1aciB.

32.Knacudikaiiss mnaTepHiB: TOPOKYIOUl MarepHu (MATEpHU MPOIIECY
CTBOpPEHHSI 00'€KTiB); CTPYKTypHI TmarepHu (I[0 TIPYHTYIOTbCA Ha
KOMITO3HIIISIX — CTPYKTYpHHX OO'€THAHHSX OO0'€KTIB YW KJAcCiB); MaTepHU
MOBEIHKKA (IO XapaKTEePU3YIOThCS B3a€EMOIEI0 O00'€KTIB MK CO0OI0).
VYcnankyBanns Ta kommnosutlii. [IpocTip natepuiB npoektyBanHs. [Ipukinaam
natepHiB. Kogorenepartist (1HKEHIPIHT) Ta peIHKEHIPIHT.

33.Ctparerii Ta METOJU MPOEKTYBaHHS MPOTrpaMHOro 3a0e3rneueHHs. 3arajibHi
cTparerii. OyHKIIOHATBHO-OPIEHTOBAHE Ta CTPYKTYpHE MPOECKTYBaHHS.
O0'exTHO-OpiEHTOBaHE MPOEKTyBaHHA. [IpOEKTYyBaHHS HA OCHOBI CTPYKTYpP
nanux. KoMrnoneHTHe MpoeKTyBaHHS.

34. bynoBa mnporpaMd OpU BUKOPHUCTAHHI MPOLEAYPHOro (IMIIEPAaTUBHOIO)
nporpamyBaHHs. IIpobmemu, 110 BHHUKAIOTh TNPU  BHKOPUCTaHHI
MPOLEAYPHOrO MPOTrPaMyBaHHs Ta iX BUPIMICHHS BUKOPUCTAHHIM 00’ €KTHO-
Op1EHTOBAHOTO MPOTPaMyBaHHS.



35.XapakTepucTuka CTPYKTYPHOTO MPOTrpaMyBaHHs SIK METOAOJOTIT pO3poOKH
nporpamHoro 3abe3meueHHs. ba3zoBi KoHCTpykuii mporpamu. [loHSATTS
nianporpamu (mpoueaypu ado ¢yskiii). Meroa po3pobku nporpamu. Meta
Ta TMPUHITUITN MOYJILHOTO MPOTPaMyBaHHSI.

36.MeTomoiorii po3poOku nmporpamHoroszadesneuenns  Microsoft  Solution
Framework, Rational Unified Process, Extreme Programming. 3acoOu
PO3po0OKH, 1110 6a3yIOThCS HA HUX.

37.Mera Ta 3amayi CympoBOAYy MIporpamMHOro 3abesneueHHs. EBororis
mporpamMHoro 3a0e3mnedeHHs Ta moTpeda y Horo cympoBomi. Kareropii ta
KITFOYOB1 MUTAHHS CYNPOBOY MPOTrPAMHOTO 3a0€3MEUECHHS.

38.Meta Ta 3amaui ympaBUiHHA TOPOTPaMHUMH TpOEKTaMHu. AHami3
3/11IIICHEHHOCTI MPOTPAMHOI0 MPOEKTY: TEXHIYHI, onepauiiiHi, (iHaHCOBI Ta
comianbHi acnekTu. IIponec OMIHKK Ta meperyisiay BUMOT 10 MPOTrPaMHOTO
3a0e3neyeHHs.  [lmaHyBaHHS ~ NPOrpaMHOrO  MPOEKTy.  YIpaBIiHHS
BUKOHAHHIM IPOIPAMHOIO ITPOEKTY.

39. OCHOBHI ~ MPUHIUIIK  KOHCTPYIOBAHHA IPOTPAMHOTO  3a0€3MEeUCHHS:
MIHIMI3allid CKJIAJHOCTI, OYIKYBaHHS 3MiH, KOHCTPYIOBaHHS 3 MOKJIMBICTIO
NEPEeBIPKU, CTAaHAAPTH KOHCTPYIOBAHHs. 3arajibHl MNPUHIMIKA KEPYBaHHS
KOHCTPYIOBAaHHAM  IporpamMHoro  3abesneuyeHHs.  [lmanyBanHs — Ta
BUMIPIOBAaHHS B KOHCTPYIOBaHHI MporpaMHOro 3a0esreuyeHHs. MoBu
KOHCTPYIOBaHHS Ta TMPOTPaMHE KOJIyBaHHSA. TecTyBaHHA Ta SKICTh
KOHCTPYIOBaHHS. 3arajibHi aclIeKTH TIOBTOPHOTO BUKOPUCTAHHSI.

40.IToHsTTS sIKOCTI mMporpamHoro 3abe3neueHHs. [lokazHUKH SKOCTI pO3pOOKU
MPOTPAMHOT0 3a0€3MeueHHs. AHAIII3 SIKOCTI Ta TEXHIKU OI[IHIOBaHHs. Bumipu
B TPOEKTYBaHHI MPOrpaMHOTO 3abe3rnedeHHs. XapaKTepUCTUKa OCHOBHUX
KpUTEPIiB SKOCTI MPOrpaMHOro MpoayKTy. OCHOBHI NMPUHUMIMN Ta 3aaayi
KepyBaHHS SKICTIO MIPOTrPaMHOro 3a0e3neueHHs. XapakTepucThuka aedeKTiB
Ta METOJIU YIPABIIHHS SIKICTIO IPOrPAMHOT0 3a0€31eYeHHS.

41.TepMiHOOTIS Ta KJIIIOUOBI MTUTAHHS TECTYBAHHS ITPOTPaAMHOTO 3a0€3MeYeHHS.
3B'I30K TECTyBaHHS 3 IHIIUMH BUJAMHU [ISUTBHOCTI TMPOIECY PO3POOKHU
mporpamMHoro 3a0e3medeHHs. MeTta Ta piBHI TeCTyBaHHS. TexXHIKA
TECTyBaHHS Ta X KoMOiHarisi. BuMip pe3ynbTariB TECTyBaHHSI.

42.Ctpyktypa mporpam Ha MmoBax mporpamyBanHs Python, C/C++ abo Java.
[Ipocti Ta ckiageHi omeparopu, MPUKIAAUM BUKOPHCTAHHS ONEPaTOPIB.
[ToHATTS KOHCTAaHTH Ta 3MIHHOI B MOBaxX MPOrpaMyBaHHS, MPUHIUIH
BUJIUICHHS T1aM’sIT1 JJIsl PO3MIIIIEHHSI KOHCTAHT Ta 3MIHHMX. OroJIONIeHHS Ta
1HILIaI3a1isl KOHCTAHT 1 3MIHHUX Y MporpaMax Ha MoOBax IMpOrpamMyBaHHS
Python, C/C++ ab6o Java. IIpocti Tunu nanux. Po3MilieHHs TaHUX PI3HUX
THUIIIB B onepaTuBHIN nam’sTi. [Ipuknany oronomeHHs pi3HUX TUIIB IaHUX Y
mporpamax Ha MoBax mporpamyBanHs Python, C/C++ a6o Java. CyMicHICTB
TUIIB Ta NPUBEICHHS THUIIB JaHUX. TUIK JaHUX KOpUcTyBauda. OTONOIICHHS
Ta BUKOPUCTAHHS TaKUX THIIB B MOBax nporpamyBanHs Python, C/C++ abo

7



Java. Omepariii, Bupa3u Ta omepaTtopu B MoBax mporpamyBans Python,
C/C++ abo Java. Omeparii npuBIacHEHHS Ta apu(pMETUYHI oreparlri.
[Ipioputetn onepaiiiif. 3MiHa TPIOPUTETIB.

43.Jloriynl omeparii Ta yMOBHI omepaTopu. AJTOPUTMIYHA CTPYKTypa
posraiy>xeHHsi. BuOip 13 ABoX anbrepHaTuB. bilok cxeMu CTPyKTyp
posrainykeHHs. BkmageHiCTh  KOHCTPYKIIH  BHOOpPY.  AJNTOPUTMIYHI
KOHCTPYKIIii MOBTOpeHHS. Tunu nukiaiB. biok cxemu 1ukiiB. OpraHizalis
nukimiB.  [lowarrs ¢yskmii (miamporpamMu) B MOBax MPOTpaMyBaHHS.
Oronomennss Ta BuUkKIUK ¢QyHKIIA. Pekypcis ¢ynkmid. CranmapThi
npouenypu Ta (GyHkiii. [IoHATTS TIOOATBHUX Ta JOKAIBHUX 3MIHHHX Ta
MPUKIIAIU IX BUKOPUCTaHHS B porpamax Ha moBax Python, C/C++ aGo Java.
CratuyHi Ta qUHaMIYH1 3MiHHI. [IOHATTS MacuBy Ta MOro BJIACTUBOCTI, iX
OroJIONIEHHSI 1 BUKOpUCTaHHSA. OAHOBUMIpPHI Ta OaraTOBHMIpPHI MAacHUBH.
Hoctyn no enemenTtiB macuBy. Psaku. Onepaiiii HaJi CHMBOJIaMU Ta PSKaMU
B MoBax nporpamyBanHns Python, C/C++ a6o Java. CtannapTHi nporeaypu ta
¢yskiii oOpoOkM psAnKiB. 3amucu Ta CTPYKTYpPH, I1X OTOJIOIICHHS 1
BUKOpPUCTaHHA. JIOCTYNl 10 KOMIIOHEHTIB Ta orlepalii Haj 3amucam Ta
ctpykrypamu. Iloximni Tunu nanux. OCHOBHI KOHIEMNIIi 00'€KTHO-
OpIEHTOBAHO1 METOJIOJIOTIT mporpamyBanHs. [IporpamMHa Mopenb 00’€KTy.
HapeniTe mpukiianm mporpaMHOi MoOJENl JOBUIBHOTO 0O0'€KTy Ha MOBI
nporpamyBaHHs Python, C++ abo Java. OrojomieHHsi KjaciB Ha MOBI
nporpamyBanHs Python, C++ abo Java.

44 KoHCTpyKTOpH 1 AeCTpyKTOpHu Kiacy. [Ipu3HaueHHS 1 OCHOBHI TpaBuia
BUKOpUCTaHHA. HaBeniTh mpuKIIaa OroJomeHHsl JOBUIBHOTO Kiacy Ta HOro
BUKOPUCTAHHA B TEKCTI MporpaM Ha MOB1 mnporpamyBaHHs. CTpykTypa
Mporpamu, 1o BUKOPHUCTOBYE KJacu, Ha MOBI mporpamyBaHHs Python, C++
a6o Java. HaBenite npukiagy.

45.TToHATTS 1HKANCYJIAMIT Ta ii 3aCTOCYBaHHS B MOBax MporpaMmyBaHHs. Metoau
K1 OpraHizyloTh 1HTepdelici. HaBemiTh nmpuKiIaau BU3HAYEHHS BIJKPUTHX
3aKPUTHX TMOJIB 1 METOAIB Kiacy. [ToHsATTS cnajgkyBaHHS Ta mojaiMopdizMy B
00'€eKTHO-OPIEHTOBAaHWX MOBax TNporpamyBaHHs. [lOHATTS Ta mnpukiIanu
nepeBaHTaxxeHux GyHKii. lepapxis kmaciB. OQuHOYHE 1 MHOXKHHHE
cnagkoeMcTBO. AGctpakTHi kinacu. [Ipu3HadenHss 1 Bukopuctanus. Hasenite
npukiaa abctpakTHoro kiacy. CreniaibHi MeToau KiaciB. [lepeBanTakeHHs
oneparopiB. [ToHATTA ApyxkHIX QyHKIH 1 Ki1aciB. OcOONMBICTH TOCTYILY 10
3aKpUTHX TOJIB Kiacy. HaBeaiTh mnpukiagum oprasizamii J0CTymy A0
3aKPUTHUX TIOJIB.

46.0Opranizaiisi OOMIHHMX Orepamiii 3 BUKOPUCTAHHSAM O10J10TEKH KIIACIB IS
BBEJICHHS - BuBeeHHs. [IoHATTA (haiiy 1 MOTOKY, MPUKIAAU pOOOTH 3 HUMH.
MaHinyasTopu NOTOKIB.

47 IlonstTs wabnony GyHKIii Ta Ki1acy. AGCTPaKTHI allTOPUTMHU.

48.bi6moreka cranmaptHux maodnoHiB STL (Standard Template Library).



49 KomminsTopu 1 iHTepnperaTtopu. Onuc ix poOOTH Ta MOPIBHSAHHS NEepeBar i
HenomikiB. OCHOBHI 3ajadi, IO BHUPINIYIOThCA KOMILIATOpoM. BximHi 1
BUXI1JIH1 (paiiiiu, X JIOTTYHUHN 3MICT.

50.IMoustTrs mpo pecypcu EOM. OnepariiiiHa cucteMa sik mporpama yrpaBJiHHS
pecypcamu. OCHOBHI 3aBJIaHHS YIPaBIIHHS MPOrPpaMHUMH TPOLIECAMH,
OTIEpaTHBHOIO TaM'SITTIO 1 TPUCTPOSIMH BBEACHHS - BUCHOBKY B OTIepaIliifHii
CUCTEMI.

51.YmpaBninus mponecamu B Oarartozamadyaux OC. OCHOBHI aJlrOpUTMHU
yIpPaBIiHHS.

52.YmpaBninHsg omnepatuBHOi mam’ATTI0 B Oararosamaddiin OC. OcHOBHI
aNrOpUTMH yIpaBiiHHSA. BipTyanbHa naM’stThb.

53.YnpaBninHs pecypcaMd. MOHOMOJIBHE Ta CIUIbHE BUKOPUCTAHHS PECYPCIB.
[TonsaTTs MOAEMOBaHHS pecypcy. «CrymiHr».

54 KputuuHi cekilii B aCHHXpOHHUX mpolecax 0arato3agaunux OC.

55.0CHOBHI aJITOPUTMH CHUHXpOHI3aIlii. 3aBJaHHS CHHXPOHI3allli MPOIECIB.
[TOHSATTS KPUTUYHOTO MIIAXY. «3MATaHHD) 1 «KITTHYI.

56.0cHOBHI MeTonu oprasizaiii 30epirants (aiiiB Ha 30BHINIHIX MPUCTPOSX
npsMoro Metroay noctyny. [ToHsaTTs 616110TeuHO1, 1HASKCHOT MTOCTIA0BHOT 1
KJIACTEPHOI CTPYKTYPH.

57.Tunu aiaynoriB, MOPIBHAIbHI XapaKTEPUCTUKH J11aioTiB. [ pynu kopucTyBayiB
OC. OcHOBHI XapaKTEPUCTUKHU J1aJI0TiB TUITY MEHIO Ta KOMaH/Ia.

58.I'pymu kopuctyBauiB OC.
59.Cnocobu mocsATHEHHS HAIIHHOCTI MPOTPaMHOTO 3a0€3MeYCHHS.

60.IlpuBecT TpaKTHUHI TPUKIATA 3 BUKOPUCTAHHSIM 0a30BOi  MOBH
IIPOTPaMyBaHHS.

61.ITonarts mpo TectyBaHHsA. HaBecTn mpocTuii mpuKIIaj TeCTyBaHHS.

62.MoBa 3amuranp g0 ©60a3 ganux SQL. OcoO6auBOCTI 3aCTOCYBaHHS.
AnbTEepHATHBHI MOBH 3aUTaHH 10 0a3 gaHnx. OcoOIMBOCTI 3aCTOCYBaHHS.

63.Metomonoris po3poOKH IPOTPaMHOro 3a0e3nedcHHs. TeXHOJIOTiYHUM
IIPOIIEC CTBOPSHHS IIPOrPAMHOI0 3a0€3MeYCHHS

64.Moneni SKATTEBOTO IUKIY PO3POOKH TPOTPAMHOTO  3a0€3TECUCHHS.
Crynenyacta 1 Bojocmnagna mozenb. [loscautu Ha mpukiani. [lepeBaru i
HEJIONIKKU Mojem. Mojenl JKUTTEBOTO IUKIY PO3POOKH MPOrpamMHOTO
3a0e3nevenHs. CmipanbHa Mozenb. llosichutu Ha mnpukinani. [lepeBarum 1
HEAONIKM Mojeni. Mojenal >KUTTEBOTO LUKIY PO3POOKHM MPOrpaMHOIO
3a0e3neveHHs. PamionansHuit  yHiikoBaHui mnponec. I[losicHuTn Ha
npukianai. IlepeBarm 1 Hemomiku Mojeni. Meroaosoriss  po3poOku
nporpamMHoro 3abesneyeHHs1. ExcrpemanbHe nporpaMmyBaHHs.



65.3aranbHa apxiTekTypa komm'torepa. Knacudikaiis apxiTekTyp KOMI'TOTEPIB
3a ®nainHoM. OCHOBHI MOJIOXKEHHS apXiTeKTypH komi'torepa @on Helimana.

66.3aranpHi NpuHUOKIK nepeaadi ¢aisiB Ta MOBIIOMIIECHb Yepe3 KOMIT I0TEepHI
Mepexi, TepeBaru IMaKeTHOI Iepenadi. XapaKTepUCTHKa PIBHAM MOJCII
B3aemo/ii Biakputux cucteM (Open System Interconnect - OSI), npuxnaau
IIPOTOKOJIIB P13HUX PIBHIB.

67.®opmar MAC-anpecw, TOHATTS OJTHOTTYHKTOBHUX (Unicast),
OaratomynkroBux (Multicast) Ta mmpokomoBuux (Broadcast) MAC-aapecw.
[Ipuknanu BUKOPHUCTAHHS MPOTOKOJIAMH KaJApiB 13 Takumu Tunamu MAC-
anpec.Jlonarrts komizii mpu oprasizaimii KOJEKTUBHOTO JOCTYMYy JO
ceperoBuiia rmnepenadi B TexHosorii Ethernet. Anroputm Meroga
KOJIEKTUBHOTO JOCTYIy J0 Cepely Mepenadi 3 po3Mi3HaHHSIM HECydoi Ta
BusiBiieHHsM  koqizii(Carrier-Sense-Multiply-Access  with  Collision
Detection — CSMA/CD). 3aranpHa xapaktepuctuka TexHosorii Ethernet.
VYcnankoBani TexHonorii Fast Ethernet, Gigabit Ethernet 1 10 Gigabit
Ethernet, ix criiibHI pucH. 3araabHa XapaKTepUCTHKA POTOKOJIIB MEPEIKHOTO
piBas. ®opmar [P-anpecu Ta mpuHIMn BuiUieHHS OsokiB [P-aapec 3a
kjacoBoro cxemoro. OcobOmuBi [P-agpecun Ta mnpaBmina iX BKUBaHHS.
[TnanyBanHs [P-miigMepex 3a JOMOMOTOI0 MAacoK miaMepex. BimoOpakeHHs
IP-anpec Ha aapecu KaHaJIBHOTO PIBHA 3a Jomomoroio mporokona ARP.
Mogens po6otu ARP. BigoOpaxxennsi tomeHHux iMeH Ha IP-anpecu, etanu
nporecy Bu3zHaueHHs [P-agpecu 3a momeHHuM iM’siM. OCHOBHI 3ajadi
npotokoiy [P. @opmMar 3arojioBKy Ta XapakTEpUCTHKA MOJIB, 1110 BUPIIIYIOTh
3amaul [P. Ilpunumnu mapupytusanii [P-makeriB y ckiajeHii Mepexi,
CTPYKTypa TaONWIlb MapHIpyTHU3aIili Ta KOMaHIW 3aJaBaHHSI CTaTHYHOTO
MapuIpyTy 10 Mepex. 3arajibHa XapakTepUCTHKa Ta OCHOBHI 3ajadyi
NPOTOKOJY  KOHTpOJbHUX  moBimomsieHb [utepuery ICMP. Tunm
noBigomsienb ICMP. Tlpunnunu BukopuctanHs [ICMP mnosinmomieHs B
yTHIITax ping Ta traceroute. 3amadyi MPOTOKOIIB TPAHCHOPTHOTO PIiBHA
[TopiBusimpHA XapakTepuctuka npoTokoiiB TCP ta UDP. [TonsTTs moptiB Ta
aZpec COKETIB, pO3MOALT HOMEpiB mopTiB. HoMepu mopTiB momyisspHUX
MPOTOKOJIIB MPUKIATHOTO piBHs. [lpomenypu BCTaHOBIEHHS 3’€IHAHHS,
nepeaadi MaHux Ta 3aBepiieHHs 3 eaHaHHs npotokojiom TCP. Tloms Tta
Ipamnopiii 3aroJIOBKiB IMAKETIB, 1110 BUKOPUCTOBYIOTHCS MPHU IIUX MPOIICAYpax.
®opmar 3arosioBky TCP. BukopucranHs moJiiB Ta NpanopiiiB AJis HUTICHOL Ta
rapaHTOBAaHOI Iepeadi JaHuX.

68.IlonsTTss 6a3um manux Ta cuctemu ynpasiiHHsA Oazamu ganux (CYBI).
[ToHsTTS CyTHOCTI, aTpuOyTy, 3B’A3KYy Ta JOMEHY Ta iX UIIOCTpallisi Ha
noBimbHOMY mnpukiaai. HaiOuem nomupeni CYBJl.  IlopiBHsuibHA
XapaKTEPUCTHKA PEIAIIHHOI Ta 00’ €KTHO-OPIEHTOBAHOI MOJENIEH JaHUX.
[Tpuxnangu CYB/, 110 BUKOPUCTOBYIOTH TaKi MOJETI.

69.1lpobnemMa HaUIMIIKOBOTO AYyOJIOBaHHS Ta y3TO/KCHHS BBEACHHS
nyOnboBaHMX JaHUX. Bumorn npo BHOOpPY iAeHTU(IKATOPIB 3amUCIB.
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AHomarii BcTaBky, BUAaNCHHsS Ta Moaudikaiii qanux. [IOHATTS mUTICHOCTI
nanux. bazoBi Tumnu 38’ A3kiB Mk JaHUMU. DOpMyBaHHS 3B'sI3K1B THIIIB «OJIUH
710 OJTHOTO», «OJUH JI0 Oaratbox» Ta «0arato g0 6aratboxy». [Ipukiaau qaHux
13 TAKUMU THUIIaMH 3B’s3KiB. EjemMeHTH Mojeni CyTHICTh-3B’s130K. OCHOBHI
Bu3HaueHHs: ER-miarpam. [Ipukmnaaun ER-mgiarpam 3 pisHOMaHITHUMU TUITAMHU
3B’SI3KIB.

70.ITonsaTTs HOpMamizamii 6a3u JaHux. BukopucTtaHHs METOAy HOPMaJbHUX
(dopM 175 onTUMI3aLlli CTPYKTYPH BiTHOIICHb. 3aJI€KHOCTI MIXK aTpUOyTamH.
BusiBnenns 3anexHocreit Mixk atpulOyramu. Kpurepiit nepiroi HopmManbHOT
(dopMu, MOHATTS Ta NPUKIIAIN MOBTOPIOBAHUX T'PYII Ta CIOCOOY 1X yCYHEHHSI.
Kputepiii  apyroi HopmanbHOi  (GOpMH, TIOHATTA Ta MPUKIAIH
(YyHKIIOHATBHOI 3aJE€KHOCTI aTpUOyTIB Ta BH3HAYHMKA (JAETEPMIHAHTA).
Kpurepiit TpeTh0i HOpMaJIbHOI (POPMH, MOHATTS Ta MPUKIAAN TPAH3UTHUBHOI
3aJIEKHOCTI MK aTrpubyramu BiaHomeHHs. Kpurepiit HopmanbHOi dhopmu
borica-Konna.

71.Komanau MaHIinymamii 13 TaOMUISIMU: KOMaHAa JOJlaBaHHS CTOBIIIIIB,
KoMaHJ1a Mou(IKaIlli XapaKTepUCTUK CTOBMIIIB, KOMaH/1a IepeMeHyBaHHS
Ta KOMaH/Jla BUJIaJICHHS CTOBIILIB, KOMaHa BUAaNeHHs Tabauib. CHHTaKCHUC
oneparopa SELECT. Ilpukinanu Bupazy SQL, 1m0 opranizye BUOIpKY JaHUX
13 1BOX Tabiuupb s eBHoro kputepiro. Cunrakcuc oneparopiB INSERT,
DELETE, UPDATE. Ilpuknagun Bupa3is SQL, mo oprani3yioTb BCTaBKY
HOBHUX JIaHUX, BUJAJICEHHS Ta MoAuQiKalilo JaHUX, BIAMOBIIHO.
Buxopucranss BkianeHux miazanuTiB B MoBl SQL. [Tpunaiun poOoTu 3anuTy
31 3B’s13aHUM TigzanuroM. [Ipuknan opranizaiii 3anurty 3 MiJ3anuTOM.

72.0Omneparop 06’eqnanass UNION. [TpuHmmm po6oTH 3anUTy IPU BUKOPUCTAHHI
oneparopy. Ilpuknan Buxopucranus onepatopa UNION. VYcyHeHHd
nyomoBards B UNION. Onepairii noeHaHHS TaOIUIh NUISIXOM MOCUIIATBHOT
miTicHocTi. Pi3HOBUAM Ta TpUHOUOM PpoOOTH omepatopy 00’ €IHaHHS
tabmmib JOIN. Tlpuknanu Bukopuctanns onepatopa JOIN.

11



CIIMCOK JIITEPATYPHU

1. Muuka I.A., Omnaii M.B. MaremaTu4ydi Mojei, IO OIHUCYIOThCS
nudepeHIliaTbHIMH PIBHSIHHAMU Ta iX CHCTEMaMU: METOJMYHI BKA31BKU JI0
BUKOHAHHS  JabopaTopHUX poOIT 3  JUCHMILUNIHM  «MaTeMaThudHe
MOJICJIIOBAHHSI CHCTEM Ta TMPOIECIiB» JUIsl CTYACHTIB CIeliaIbHOCTEN
8.05010301 «IIporpamue 3abe3neuenns cuctem» Ta 8.05010302 «Imxenepis
nporpamMHoro 3abesneueHHs» [Enextponne umanns] / I. A. Jluuka, M. B.
Omnaii. — K. : HTYY «KIll», 2013. — 130 c. — Pexum pnoctymy:
http://www.fpm.kpi.ua/archive/dir.do?sys_id=obj 12685

2. 3ryposcekuii M.3., [TankparoBa H.J. OcHoBu cuctemHoro anamizy. — K.:
Bunasauua rpynna BHV, 2007. — 544 c.

3. 3abapa C.C., Tarapim 0.0., Kysemenko [.M., lepbammua FO./.
MopnentoBannst cuctem y cepegosuimi MATLAB: Hapu. mnoci6. K.:
VYHiBepcuret «Ykpainay, 2011. — 137 c.

4. Camapckuii A.A., Muxaitnos A.Il. MatemaTudeckoe moaenupoBanue: Maeun.
Metongl. [Ipumepsl. — 2-e uza., ucnp. — M.: ®DUSMATIINUT, 2002. — 320 c.

5. Mepimkuc A.Jl. DnemMeHThl TeOpUM MaTeMaTudeckux monened. Mzn. 3-e,
ucnpasienHoe. M.: KomKnura, 2007. — 192 c.

6. JpskonoB B.II. VisSim + MathCAD + MatlLab. BusyansHoe
Marematudyeckoe monenuposanue. — M.: COJIOH-IIpecc, 2004. — 384 c.: ni.
— (Cepus «IloaHOE PYKOBOACTBO TOJIB30BATENS «)

7. Tomamesckuit B.M. MogentoBanus cuctem. — K.: BugaBauua rpyna BHV,
2007. - 352 c.: im..

8. Camoiinenko A.M., Kpusomes C.A., Ilepectiok H.A. Jluddepennmansueie
ypaBHEHUS: TIPUTIEPHI U 3aa4n. Yuebd. mocodue. — 2-e u3., mepepad. — M.:
Bricmr. mk., 1989. — 383 c.: ui.

9. bopucos B.B., Kpyrios B.B., ®enynos A.C. Heuetkue moaenu u cetu. — M.:
['opsuasuiuaus — Tenexom, 2007. — 284 c.

10.boer B.JI. MoaenupoBanue cucrem. MuctpymentanbHie cpencrBa GPSS
World: YVueb. mocobue. — CII6.: BXB-Iletepoypr, 2004. — 368 c.

11.MonuanoB A.A. MoaenrpoBaHue U IPOSKTUPOBAHUE CIOKHBIX cucTeM. — K.
Buma mxoia, 1988. — 359 c.

12.Ketkop FO0.JI.,, KerkoB A.lO0., Iymergr M.M. MatLab 6.X:
nporpammupoBanue, yucieHusie Meroasl. — CI16.: BXB-IletepOypr, 2004. —
672 c.: un.

13.3yxoBunikuit  C.M., Amnmeea JL.W. JluneiitHoe W  BBINYKJIOE
nporpamMmmupoBanue. — M. Hayka, 1964. — 348 c.

14.Cy0660TiH C.O., Omiithuk A.O., Omitnuk O.0O. HeitepaTuBHi, €BOIIOLIIHI Ta
MYJbTIar€HTHI METOAM CHHTE3Y HEYITKOJIOTIYHUX 1 HEeHpoMepexHuX
moaene. Monorpadis / ITig 3ar. pea. C.O.Cy66otina. — 3anopixoks: 3HTY,
2009.- 375c.

15.Marco Dorigo, Thomas Stutzle. Antcolony optimization. - A Bradford book.,
2004, 321c. JloctymHo 3a aapecoro http://yzorin.ho.ua

12



16.Vazirani, V. V. Approximation Algorithms. - Springer-Verlag, Berlin, 2001,
453c.

17.D. De Werra, A. Hertz —Tabu Search Techniques: A tutorial and anapplication
to neural networks - OR Spektrum, 1989, 241 c.

18.Konstantinos E. Parsopoulos, Michael N. Vrahatis. Particle Swarm
Optimizationand Intelligence: Advancesand Applications, Hershey,
NewYork, 2007, 329p. JoctymHo 3a aapecoro http://yzorin.ho.ua

19.®. Voccepmen. HeiipokommnbioTepHass TexHHMKa: Teopus W TpaKTUKA.
HoctymHo 3a aapecoro http://yzorin.ho.ua

20.Crepnunr JI., Hanupo 3. UckyccTBO mporpamMMupoBanus Ha si3bike [Iporor.
- M.: Mup, 1990, 220 c.

21.Heinop K. Kak moctpouts 3C. - M.: DHeproatommsaar, 1991, 286 c.

22.Xorrep K. Beeaenue B soruveckoe mporpamMmmupoBanue. - M.: Mup, 1988,
348 c.

23.10.11. 3aituenko. [ocmimxenus omnepauiid. Iligpyunuk. CboMe BUIAHHA,
nepepobiiene Ta gonoHeHe. — K.: BugaBanunii [lim —Croso, 2006. — 816 c.

24 .3aituenko O.10., 3aituenko FO.I1. Jochimkenns omnepariiii. 30ipHUK 3a1a4. —
K.: BugaBanunii 1im —Ciosol, 2007. — 472 c.

25.Taxa, Xemau A. BBeaenue B ucciieioBaHue orepanuii, 7-¢ uznanue: Ilep. ¢
anri. — M.: M3narensckuiimioMm —Bunbsimc, 2007. — 912 c.: un. — Ilapan. tur.
aHIJL

26.Kapmanos B. I'. Marematudeckoe mporpamMmupoBanue. — 3-¢ U3JaHue. —
M.: Hayka, 1986. — 288 c.

27.Kocreuu JI. C. Maremarndeckoe mporpammupoBanne. MH.: HoBoe3Hanue,
2003. — 424 c.

28.JIynry K. H. JluneitHoe mporpammupoBaHue. PyKOBOJICTBO K pEHICHHIO
3amad. - M.: ®DUSMATIINUT, 2005. — 128 c.

29.Axynnu WN.JI. MaremaTtrdeckoe mporpaMMHpPOBaHUE B IPUMEPAX U 3a/1auax.
— M.: Briciias mikoia, 1991. — 336 c.

30.Bentnens E.C. HccnenoBanue omneparuii — M. : CoBerckoepaauo, 1972, —
552 c.

31.Bentnens E.C. UccnenoBanue oneparuii. 3apauu, MPUHITUTI, METOIOJIOTHUS:
VYu4eb. mocobue nist By30B. — 3-€¢ u3l., crepeotun. — M.: [Ipoda, 2004. — 208
C.: WL

32. 1. Xummenn0Onay. [Ipuknannoe HenuHelHOe porpammupoBanre — M.: Mup,
1975.

33.'opbanpr O.M. OcHoBH Teopii cucTeM Ta cUCTeMHOTo aHamizy [Tekcr]: /
['op6ans O.M., baxpymun B.€. — 3anopixoxs: ['Y «31IM V «, 2004,

34.Crentunr C. Ilpumenenue mabimoHoB Java. bubnumoteka mpodeccronana
[Texcr]: Ilep.c anrin. / Crentuar C., Maacen O. - M.: U3a.10M «BuiabsaMcey,
2002.- 576 c.

35.bpayzne O. TexHomorust pa3paboTKu MporpaMMHOTO obecrnieueHus. [ Tekct]: /
Bbpayne 3. Ilep.c anrmn. - CII6.: ITutep, 2004. - 658c.

13



36.bya I'p. OOBEKTHO-OpPMEHTHUPOBAHHBIM aHANU3 M MPOCKTUPOBAHHE C
npuMepamu npwioxenuin [Tekcr]: 3-e um3a.: Ilep. ¢ anrn. / byu I'p.,
Makcumuyk P., Ourn M. u ap. - M.: OO0 «1.J1. Bunssamcy, 2008. - 720 c.

37.Burepc K.M. PaspabGoTka TpeOOBaHWN K NpPOrpaMMHOMY OOECIICUCHHIO
[Texcr]: Ilep. c anri. / Burepc K.U. - M.: Pycckas pengakmus, 2004. 575 c.

38.Jlumaes B.B. IlporpmMHas wuHXeHepus. METOMO0JOTHYECKHE OCHOBBI
[Texct]: Yueb. / B.B.Jlumaes; I'oc.yH-T — Brpicmias mkoia 5KOHOMHKH. - M.
TEUC, 2006. - 608 c.

39.Ax0, Anmpdpen, B., Xonkpodt, xon, Yaeman, [xeddpu, 1. CTpykryps
JTaHHBIX U anroput™mel. : [lep. ¢ anrm. : M. : OO0 «M.J1. Bunssmcy, 2003. -
384 c.

40.1x. MakkonHemna OCHOBBI COBPEMEHHBIX AJITOPUTMOB. 2-€ JTOTIOJTHEHHOE
uznanue. -M: Texnocdepa, 2004. - 368c.

41.]1aBbioB B.I'. [IporpamMmMupoBaHue ¥ OCHOBBI aIrOpUTMHU3aluu: Y4eO. moc.
— M.: Beicu. mk. 2003. —447c.

42.0xynos C.M. OcHoBbl nporpammupoBanns. — M.: KOHUMEJIMACTAWII,
2002. — 424 c.

43.Anses 10.A., I'maaxoB B.I1., Ko3znoB O.A. [IpakTukym 1o aaropurMu3aiuu
U TporpamMmMupoBaHuio Ha s3bike Python. — M.: ®uHaHCH U CTaTUCTHKA,
2004. — 527 c. ®apaonoB B.B. Turbo Pascal 7.0.: Yuyeb6. mocoOue. -
M.:KHOPYC, 2005. -576c.

44.Ctpayctpyn b. A3bik nporpammupoBanusa C++. — CI16.: HeBckuit uanexr,
2004. — 1104c.

45.1Tpata C. S3wik mporpammupoBanust C++. JIekuuu u ynpaxkHeHus: Y 4yeOHUK.
— CII06.: OO0 «InaCo¢tIOII», 2005. - 1104 c.

46.TTonoenbckuit B.B. f3pik Cu++: VYueb.mocobme. — M.: DuHAHCH W
cratuctuka, 2003. — 560c.

47 Tlonoenbckuit B.B., ®@omun C.C. IlporpammupoBanue Ha si3bike Cu:
Vuyeb.nmocodue. — M.: dunancel u cratuctuka, 2004. — 600c.

48.1lunn I'. UckyccTBo mporpammupoBanust Ha Java [Tekct]: Ilep.c anrm. /
Mlung I'., Xoamc Ix. - M.: 1. J0. Bunssmc, 2005.- 336 c.

49.Tanenbaym 3. Apxutektypa komnbiotepa. -Cno.: [Tutep, 2002. - 704c.

50.0madep B. TI'., Omudep H. A. Kommberorepubie cetu. I[IpuHIUIIEBI,
TEXHOJIOTHHU, IPOTOKOJIbI: YueOHuK aJisg By30B. - CII0.: [Turep, 2000. — 672 C.

51.Tanenbaym O. Kommnbrotepnsie cetu. - CII0.: [Turep, 2002. - 848 c. TCP/IP:
ApXUTEKTypa, MPOTOKOJBIL, peanu3anusi-2e usa. -p. Cuagnun @eint McGraw-
Hill, 2000. - 424c.

52.Konnonmu T., Kaponmun b., Crpauan A. ba3bl JaHHBIX: MPOEKTUPOBAHUE,

peanuzaius U cConpoBoXaeHue. Teopus u mpakTuka 2-e u3ganue: [leppeon

c aHrimiickoro: Yduebnoe mocobue- M.:M3nmarenbckuii qoM «BuibsMcy,
2000.

14



KPUTEPIH OLIIHIOBAHHSI

IIpu BcTymi Ha TpeTiii (OCBITHbO-HAYKOBHUM) PIBEHb BHUIIOI OCBITH JIJIs
3100yTTS HAyKOBOTO CTYIEHS JOKTOp ¢utocodii J0MATKOBUM BCTYIMHUM 1CIIUT
CKJIaJIa€ThCs 3 JBOX YAaCTHH: MMCbMOBOI BIJIMIOBIJIl HA TPU MUTAHHS Ta CIiBOECiIN
JUIS. YTOYHEHHsI 3MICTY TTMCbMOBOI BiMOBIII. Ex3aMenHaltiiinuii 01J1eT MiCTUTh TPH
nuTaHHAg. BiAnoBiab Ha TIEpIlie MUTAHHS OIIHIOETHCS 3a 40-0aJIbHOO IIKAJIOH0 (Ta0JI.
1), a Ha apyre Ta TpeTe mMUTaHHS OiieTa OIIHIOETHCS 3a 30-0aTbHOI0 CHCTEMOIO
(tabmn. 2).0Ominka, SKy BCTYIMHHUK OTPHUMY€E 3a BIANOBIAh HA KOXXHE MHUTAHHS,
BU3HAUYAETHCS 3a CHCTEMOIO0 OaiiB, MOAAaHOI0 HWxk4Ye. Kputepii oIiHIOBaHHS
HaBeJleH1 B Tabmmisix 1 ta 2.

Ta0mmms 1
bann XapakTepuCTHKa BIIOBIII
40 IToBHa npaBUIBLHA BIATIOBIIb HA 3alIMTAHHS 3 BIAMOBITHUMHU
IIOSICHEHHSIMH.
35-39 Bignoine npaBuibHa, aje HE 30BCIM TTOBHA.
28-34 | BiamoBiaps mpaBuIIbHA, ajie HE MOBHA (BIACYTHS OHA ITO3HIIIS
BIATIOBI).
21-27 | BigmoBinap B 1iJIOMy MpaBUJIbHA, aJl€ MICTUTh OKPEMi HETOYHOCTI.
13-20 | BiamoBiap B miJIOMY IIpaBHIIbHA, alleé MICTHTh HETOUYHOCTI 200
B1IIOBIIb> HEIIOBHA.
6-12 Bianoiap B mioMy NpaBHIbHA, aJI€ MICTUTh CYTTEBI HETOUYHOCTI a00
BIJIMTOBiIb CYyTTEBO HETIOBHA.
1-5 BianoBigb MICTUTH CyTTEBI TIOMUJIKH.
0 BianoBink Ha nmUTaHHS BiACYTHS.
Tabmuus 2
baim XapakTepucTUKa BIAMNOBI/I
30 IToBHa npaBUILHA BIATIOBIIb HA 3alIUTAHHS 3 BIAMOBITHUMH
IIOSICHEHHSIMH.
25-29 Binnoins npaBmibHa, aje HE 30BCIM TTOBHA.
19-24 Bignogiap B minoMy mpaBHIIbHA, aJIe MICTUTh OKpEeMi HETOYHOCTI.
12-18 BianoBiap B 1isioMy MpaBUIbHA, aJI€ MICTUTh HETOYHOCTI 200
BIJIIIOBIIb> HEIIOBHA.
6-11 Bianoiap B 1iioMy MpaBuiibHA, aJI€ MICTUTh CYTTEBI HETOUYHOCTI a00
BIJINOBIIb CYyTTEBO HEMOBHA.
1-5 BiamoBinb MICTUTH CYyTTEB TOMUWJIKH.
0 BiamoBinp Ha MUTaHHS BIJICYTHSI.

banu 3a Bci Tpu nuUTaHHS OLIETY MIJICYMOBYIOThCS (MaKCUMaJIbHa MOKJIUBA
KUTbKICTh OamiB: 100 6aiiB) 11X cyma nepeBOAUTHCS BIMOBIAHO 40 Ta0. 3 B OIIHKY
3a MIKaJIOI0 «5», «4.5%, «4», «3.5», «3».

SKI1110 BCTYIMTHUK Ha JOJAATKOBOMY BCTYITHOMY BUIIPOOYBaHHI OTPUMAB OIIHKY
«HE3apaxoBaHO» a00 He 3’SIBUBCS Ha BUIMPOOyBaHHS 0€3 MOBAXXHOI MPUYUHH, TO
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BBAXKAETHCS, 110 BIH HE CKJIAB BCTYNMHE BUIPOOYBAaHHSA, 1 10 MOJANBIIOI y4acTi B
KOHKYPC1 HE JOIMYCKA€ETHCSL.

Taomurg 3
HabGpanuii 6an 3 daxy Orinka
60 — 100 «3apaxoBaHO»
59-0 «HE 3apax0OBaHO»

[lepeckmaganHss JAOJATKOBOTO  BCTYITHOTO BHUIPOOYBaHHA 3  METOIO
IMABUIIEHHS OLIHKA HE JO3BOJISIETHCS.

BeTynmHMK  MOKe TOJaTH  amesAIiio MO0  pe3yJbTaTy  BiATOBIAHOTO
JIOJIATKOBOTO BCTYITHOTO BUIIPOOYBaHHS JIMIIE B JICHb OTOJIOIICHHS pPE3YyJIbTaTiB
JI0OAATKOBOT'O BCTYITHOTOBUITPOOYBaHHS.
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