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daxoBe BUITPOOYBAHHS € KOMILJIEKCHUM iCITUTOM, IO BKJTFOYA€ MTPAKTUYHI 3a-
BJIaHHS (TP 3aBJaHHS PI3HOTO CTYMEHIO CKJIATHOCTI) B MEXaxX Tally3eBOro CTaH-
JapTy BUIIOT OCBITH YKpaiHM 3 MiJArOTOBKKM OakajaBpiB raidysi 3HaHb 12 “IHdop-
MalliifHi TexHoJoTii”, cremianbHicTh 122 “Komm torepHi Hayku”. Jlo ckiamgy 3a-
BJIaHb BHECCHI MUTAHHS 32 HACTYITHUMH HOPMAaTUBHUMHU HAaBYATHHUMH JTUCITUTLII-
HaMU: 00’ €KTHO-OPI€HTOBAHE MPOTpaMyBaHHs, OpTaHi3allisa 6a3 JaHuX 1 3HaHb, Te-
XHOJIOT11 TapajeabHuX 00UHCIICHb.

3aBgaHHs (axoBOro BHUMPOOYBAHHS CKIIAJICHO 3 METOIO BHSBJICHHS 3HAaHb,
BMiHb, KOMIIETEHTHOCTEH, IKIMH BOJIO/Ii€ OakamaBp 3a ramy33to 3HaHb 12 “Iadop-
MarliiiHi TexHosorii” (tabma. 1).

Tabmuus 1
OCHOBHI KOMITETEHTHOCTI, SIKUMU TIOBUHEH BOJIOAITH OakajaBp 3a raixy33io 3HaHb
12 “IndopmariiitHi TEXHOIOTIT”

IIpodeciitHi KOMIIETEHTHOCTI

3azanvni.

- IPYHTOBHA MIArOTOBKAa B 00JIaCTI MPOrpaMyBaHHSA, BOJIOJIHHS aJIrOPUTMIYHUM
MUCJICHHSIM, METOJaMU IPOTpaMHOI 1HXKEHepil I peati3allli mporpaMHOro 3a-
O€3MeUeHHS 3 YpaxyBaHHSIM BUMOT JI0 HOTO SIKOCTI, HaJIMHOCTi, BAPOOHUYMX Xa-

PaKTEPUCTHUK

- TPYHTOBHA MaTeMaTHYHA ITiITOTOBKA, a TAKOX ITiITOTOBKA 3 TEOPETUIHHNX, METO-
JTUYHUX 1 aITOPUTMIYHUX OCHOB 1H(OPMAIIMHUX TEXHOJOTIN NJIsi BUKOPUCTAHHS
MaTEeMaTUYHOTO arapary I Yac BUPIMICHHS MPHUKIAJHUX i HAYKOBHUX 3aBJIaHb B

o0mnacTi iH(pOpMAIITHUX CUCTEM 1 TEXHOJIOT1i

- 3IaTHICTb JI0 MPOEKTHOI NIsUIBHOCTI B mpodeciitHiil cdepi, ymiHHSA OyayBaTH 1
BUKOPHCTOBYBATH MOJIEN1 JUIsl onucy o0 €KTIB 1 MpoLECiB, 3A1MCHIOBATH iX sIKiC-
HUI aHami3

- BOJIOJIIHHS TEXHOJIOTI€H0 PO3POOJICHHS MPOTPAMHOTO 3a0€3MEeUeHHS BiJIIOBITHO
JI0 BUMOT 1 0OMEXEHDL 3aMOBHHKA.

Cneuianwni (paxoegi):

- 3/IaTHICTh JJO MAaT€MaTHYHOI'O Ta JIOTTYHOTO MHCIJIEHHS, 3HAaHHS OCHOBHHUX I10-
HSATh, 171eM 1 METOIB (PyHIaMEHTaJIbHOT MATEMAaTUKHN Ta BMIHHS X BUKOPUCTOBY-

BaTH MiJ] 9ac pO3B'sI3aHHS KOHKPETHUX 3aBJAaHb




3aKiHueHHs Ta0JI.
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- 3HaHHS CYYaCHMX METOJIB MOOYJOBH Ta aHaNI3y €(PEKTHBHUX aJTOPUTMIB 1
BMIHHS iX peani3yBaTH B KOHKPETHUX 3aCTOCYBaHHSIX

- 3HAHHS MPHUHIMIIB CTPYKTYPHOTO MPOTPAMyBaHHs, Cy4aCHHX MpPOIEAYPHO-
OpIEHTOBAHUX MOB, OCHOBHHUX CTPYKTYp AAHHMX 1 BMIHHS iX 3aCTOCOBYBATH IiJ|
gac MporpaMHoi peasizallii aaropuTMiB IpodeciiHuX 3aB/IaHb

- 3JaTHICTh 0 O0'€KTHO-OPIEHTOBAHOTO MHCJICHHS, 3HAHHSI O0'€KTHO-
OpPIEHTOBAaHMX MOB TIPOTpaMyBaHHs Ta YMIHHS 3aCTOCOBYBAaTH 00'€KTHO-
Op1EHTOBAHUM MIAX1J MiJl Yac MPOEKTYBaHHI CKJIAJHUX MPOTPAMHHUX CUCTEM

- 3HaHHS MPUHIUIIB 1 paBuil GopMaiizaiii eKOHOMIYHUX CUTYaIlii, yMIHHS 3a-
CTOCYBAaTH MaTeMaTU4HI METOJIU OOIPYHTYBaHHS Ta MPUUHATTS YIPABIIHCHKUX 1

TEXHIYHUX PIIIEHb Y PI3HUX CUTYaIlisX

- 3HaHHS Cy4YaCHHUX TEXHOJOTIHd Ta 1HCTPYMEHTaJIbHUX 3ac00IB pO3pOOKH MpPO-
IPaMHUX CUCTEM, YMIHHS 1X 3aCTOCOBYBATH Ha BCIX €Tanax *HUTTE€BOTO IIUKITY

- 3HaHHS Cy4aCHUX TeOpiil opraHizallii 0a3 JaHUX Ta 3HAHb, METOMAIB 1 TEXHOJIO-
T1H X po3p0o0JIEHHS 32 TAKUMU KOMIIETEHTHOCTSIMU:

1) xoHuenii Ta npuHIwnu opranizanii bu/l, b1 Ta b3;

2) micue bu/l y inpopmaniiinux cucremax (IC);

3) piBHI aOCTpakIii JaHUX IpU IpoeKTyBaHHI B/I;

4) sumoru 110 B/ 1 MeTo1u IXHBOTO 3a0€3IIEUCHHS;

5) 3arayipHi TPUHIUIK MOOYIOBH CHCTEMH YIPABIiHHS 0a3aMu JaHUX Ta
CTPYKTYPY 1 IPUHIUIU 11 (QYHKIIOHYBaHHS;

6) ocuoBHi Mozeni Ta MoBHi 3acoou CKB/I;

7) IPUHIMITA OpraHi3allii CTPYKTyp 30€pe)KeHHS JaHUX 1 METOAM JOCTYITY
710 TAaHUX;

8) BiAMIHHOCTI Mi’K TPaH3aKIIHOIO Ta aHAMITHYHOIO B/I;

9) eranu npoekTyBanHs b/I;

10) meroam po3poOKu JOriyHOT ¥ (hizmuHOi Mojeneit 1 (izuuHol cXxeMu
nanux y cepenonuill cyyacHux CASE-iHcTpymenTiB Ta 3acobamu CKB/I;

11) npuHIMIKA B3aEMOJIl MPUKIATHUX IMPOrpam, siki BUKOHAHI Ha MOBI
BHUCOKOI'O PiBHS, 3 pEISLINHUMU CUCTEMaMH YIIPaBIiHHS 0a3aMu JaHUX;

— YMIHHS MIPOEKTYBATH JIOT1YHI Ta (Pi3W4HI MoAesi 0a3 JaHUX 1 3alHUTH J0

HUX, BKJIFOYAIOUX TaKi KOMIETEHTHOCTI:

1) dopmymoBat BuMoru 10 B/1 1 3a0e3medyyBarty ii BJIaCTHBOCTI;

2) IPOEKTYBAaTH KOHIENTYaJIbHY MOJIENb JAaHUX KOHKPETHOI MpPEAMETHOI




00acTI;

3) Bubupatu CKBJl y mporieci TEXHIYHOTO MPOSKTYyBaHHS HA OCHOBI OIli-
HOYHHUX BapiaHTIB 0a3 JaHWX, BUMOT KOPUCTYBayiB, aHAII3y TEXHIYHUX, EKOHO-
MIYHHX, QYHKI[IOHANBHUX, cepBicHUX xapakrepuctuk CKB/l, BuxopucToByroun
HAyKOBO-TEXHIUHY, TOBIIKOBY iH(MOpMAIIiIO;

4) po3po0JIATH JIOTIYHY CTPYKTYpy 0a3u JaHHX Y IPOLECi TeXHIYHOI'O
IIPOEKTYBaHHS 3a JOMOMOTOI0 METOAY HOpMaiizallli BiIHOIIEHb, BUKOPUCTOBY-
I0Yd METOJIM PeJAIiiiHO1 anredpu, piBHI aOCTpakilii JaHWX, BUMOTH BUOpaHOL
CKB/I;

5) po3po0uiaTu TabsuI 60a3 JaHUX 1 3B’SI30K MK HUIMH B YMOBAax TEXHiY-
HOTO MPOEKTYBaHHS 3a JOIMOMOIOI0 BIJIIMOBIAHOTO TEXHIYHOIO 1 MPOrpamMHOro
3a0e3MeYeHHs], BAKOPUCTOBYIOUM KOHCTPYKTOPH TaOJIHIIb;

6) po3podsaTH (Pi3UUHy CTPYKTYpY 0a3w JaHHX Y MpoIeci poOoYoro mpo-
eKTyBaHHs 3a gonomoror Bubpanoi CKB/l, BUKOpuCTOBYIOUM CydacHi TEXHIYHI
1 mporpamHi 3acobu po3poOHUKa 0a3 TaHUX;

7) eKCnopTyBaTH JIaHi 10 30BHINTHBOTO CEPEIOBUINA 1 IMITOPTYBATH JaHi i3
30BHILUIHBOTO CEPEOBHILA Y 0a3u JaHUX Y MPOIIeC] IHTErpyBaHHs IPOrPAMHOTO
3a0e3MeueHHs] KopucTyBaua y iH(opmMmailiiini By3nu Internet 3a 10momMororwo cy-
YaCHOTO TEXHIYHOTO 1 MPOrpaMHOro 3abe3nedyeHHs, BUKOPUCTOBYIOUM TE€XHOJIO-
rii po3nojuieHux 3acrocyBaib, WEB-TexHoor1i Ta iH.;

8) cTBoproBaT Tab/MIl 0a3 JAaHUX, TPUrepH, 30€pekKeHI NMPOLCIYPH, 1H-
JIEKCU B YMOBax po3poOKH 0a3 JaHUX 3a JIOMOMOTOK MPOrpaMHUX 1 TEXHIYHUX
3ac001B MPOEKTYBaHHs 0a3 JaHUX, BUKOPUCTOBYIOUU Bi3yalibHI IHCTPYMEHTHU 1H-
TErpoBaHUX 000JIOHOK PO3POOHMKA MPOTPAMHOTO 3a0€3MeUEHHS;

9) po3pobuiATH BBeACHHS, MOAMDIKAIlIO, BIIYYCHHS, BiOOpPaXKEHHS J1a-
HUX y TaOmuill 0a3u JaHUX y MpoIeci poOOYOro MpoeKTyBaHHS 32 JOTOMOTOO
TEXHIYHHUX 1 MPOTrpaMHUX 3ac001B, BUKOPUCTOBYIOUH (hOPMU BBEACHHS Ta MOJIH-
dikarii 1aHuX 1 TAOTUIHI PEKUMU;

10) po3poOATH HaBiraiii mo HaboOpy JaHUX B YMOBax JAOCTYIY JO HOTPi-
OHOTrO 3amucy HaboOpy JaHUX 3a JomoMorow mporpamaux 3aco6iB CKb/I, Buko-
PUCTOBYIOUM HaBIramiiHi MeToau 00’ €KTIB;

11) po3po0asiTH METOM COPTYBaHHs, DiMbTpallii, MONIYKY JaHUX Y MPO-
1eci Bi100py NOTpiOHMUX JaHUX, 110 BIAMOBIIAIOTE OY/Ib-IKUM KpUTEPIsM, 3a J10-
nomoroto mporpamaunx 3aco0iB CKB/l, BUKOprCTOBYIOUM METOIM 3MIHU 1HIEKCIB
TMOJIIB.




3HaHHSA Cy4YacHMX Kiacu@ikalii mnapaJebHUX OOYMCITIOBAIBHUX CHCTEM
(xmacudikarii @nainHa Ta J[XKekcoHa), TPUHITUNN MOOYIO0BU axiTEKTyp Hapaiie-
JBHUX OOYHMCITIOBAJIBHUX CHUCTeM 3a kiacudikaiiero diiHHa, 110 BU3HAYAIOTh
poOOTY 3 MOTOKAMH JAHWUX Ta KOMaH] (3aB/IaHb)

3HAHHS MPHUHIUIIB MO MapaleibHUX OOYHCITIOBAJIbHUX IPOIECIB, KOH-
HENIIiI0 HEOOMEKEHOT 0 apasenizmMy

3HAHHS TPUHIUIIB (PYHKIIIOHYBaHHS 0araTompoIeCOPHUX CUCTEM 31 3aralib-
HOIO 1 PO3TMOAICHOIO TIaM'ATTIO, apXITEKTYP CHCTEM 31 3arajbHOI0 Ta PO3IMO/IiIIe-
HOIO ITaM’SITTIO, BEKTOPHO-KOHBEHEPHUX CHUCTEM, CUCTEM 3 MAaCOBUM Tapajelis-
MOM Ta O0YHCIIIOBAIBHUX KJIACTEPIB

3HAaHHA NapaJurM MapaieiizMy JaHUX 1 mapajeni3My 3aBllaHb, TOKa3HUKIB
e(EeKTHUBHOCTI pO3NapalieTIOBaHHs: MPUCKOPEHHS, €()EKTUBHICTh NapajeIbHOrO
QITOPUTMY, 3aKOH AM/1ana

3HaHHS 0a30BOI MOJIENI aIrOpUTMY y BUIIIsIAL rpada "omepany - onepauii’,
YSIBJIICHHS. aJITOPUTMY y BUIJIAAI Ipada MOTOKY JaHMX, PO3KiIaja MapajiebHUX
004KCIIEHb

3HAHHS NPUHLUIIB MOOYJOBH MapanelibHUX METOJIB Ta aJrOPUTMIB: AEKOM-
MO3UIIIS 3aBJAaHHS Ha MiJ3aBAaHHS;, BUOKpPEMJICHHS 1H(QOpMALIHUX 3aJIekKHOC-
TeW MIXK IMMB3aBIaHHAMH; MacIITaOyBaHHS IIiJ3aBIaHb;, PO3MOAUI TiA3aBIAaHb
MIK IPOLIECOPAMH CHCTEMHU

3HaHHS OCHOBHU TEXHOJIOTII Ta 3arajJibHOi CXeMU BUKOHAHHS MapajielbHOl

IporpaMu NMpU BUKOpHUCTaHHI TexHojorii OpenMP — cxema Fork/Join

3HaHHA CTpyKTypu OpenMP: nupektuBu, 0101i0TeKa QyHKIIH, HAOIp 3MiH-

HHUX OTOYCHHI

3HaHHS oOsacteld BUAUMOCTI qupektuB OpenMP: napanensHuii ¢pparmMeHr,
napajienbHa 00J1acTh, mapayieabHa cekiist; popmary aupektuB OpenMP

3HaHHS Ta 3JaTHICTh BHUKOPHCTOBYBATH METOMM PO3MApAJICIIOBAHHS B
OpenMP: posnapanentoBaHHs 32 UKJIAMU Ta CEKIIISIMUA; BUSHAUYCHHS 3arajbHUX
1 IOKaJTbHUX 3MIHHUX; 3aCO0M CyMICHOT 0OPOOKHU JTOKATBHUX 3MIHHHX (OTeparlis
penykiii); 3acoOu CHUHXPOHI3allli, METOJIB YNPABIIHHA KUIbKICTIO TOTOKIB B
OpenMP

3HAHHS Ta 37aTHICTh BUKOpPUCTOBYBaTH (yHKIii 6i0miotrexkn OpenMP mns
CTBOPEHHSI IMapajeIbHUX MPorpam

3HaHHS Ta 3/IaTHICTh 3aCTOCOBYBATH OCHOBHI mpuHIUNu podbotu MPI (iHTep-
deiicy nepenaui qanux); mapHux (pPoint-to-point) omepariiit Mix ABOMa mpoiieca-
MU i KOJICKTUBHUX (collective)




KOMYHIKAIIHHUX J1{ AJI1 OHOYACHOT B3a€MOJII IEKUIBKOX MPOIIECIB; MOHSTTA
KOMYHIKaTOPiB

3HaHHSA OCHOBHHUX (DYHKIIIH B3aeMO/I1i mapasnenbHux mnpoiecis B MPI

3HAaHHA CTPYKTYpH MapayieJbHOI MporpaMu, omepariii iHimianti3amii Ta 3aBe-
puieHHss MPI-nporpamu

3IaTHICTh BUKOPUCTOBYBATH OTEpAIlil Mepeaadi JaHuX BiJ OJHOTO IMPOIIECY
BCIM IpoIiecaM MporpaMu; mepeaadi JaHUuX BiJ BCIX MPOIECIB OJHOMY IPOIeCy
(onepaii pexykiiii; 6a3oBux TumiB onepaiiii MPI mist pyHkiii peayKiiii qaHux)

3HaHHS OJOKYIOUHMX TOYKOBHMX (PYHKIIIM mepemadi MOBiAOMIICHb; (PYHKIIT OJ1-
HOYACHOTO BUKOHAHHS Mepeiadi 1 mpuiioMy mosigomiieHs B MPI

3HaHHS Ta 3JaTHICTb BUKOPUCTOBYBAaTH KOJIEKTHBHI oIeparllii nepeaadi JaHUX B
MPI; 3HaHHA NpU3HAYEHHS Ta CKJIAIy TNIOOAIBHUX OOYMCIIIOBAIBHUX OIEpalii
HaJ| pO3MOAUICHUMH JaHUMU; CKJIAJl Ta MPU3HAYECHHS IJ100albHUX ONepariil pe-
nykiii B MPI

3HAaHHA Ta 37aTHICTh BUKOPHCTOBYBATH METOIW YIPABIIHHS TPymaMu IMpo-
LIECIB 1 KOMYHIKaTOpaMH; OIepalli CTBOPEHHs TPyl NPOLECIB Ta OTPUMAHHS 1H-
dbopmaitii po rpynu nporeciB B MPI; oneparrii 31 CTBOpeHHS Ta yIpaBIiHHS KO-
myHikaropamu B MPI

3HAHHS CKJIaay Ta MPU3HAYCHHS MOX1THUX TUIIB JaHuX B MPI.




3MICT ®AXOBUX BCTYIIHUX BUITPOBYBAHDb
Tema 1. OCHOBHI M0J10:KeHHS 00°€EKTHO-OPI€EHTOBAHOTO MiIX0AY

1.1. Ilpocmi ma cknaoui npoepamHi cucmemu.

Jlexommosuirist mporpamMaux cucteM. Crmocobu aexommosuiii. O0’e€kTHO-
opieHTOBaHa Aexkommo3ullid. [loHsaTTs 00’exkra. XapakrepucTtuku 00’ ekra. [1oHsAT-
T kiacy. CHiBBIAHOIIEHHS MDK KJIacoM Ta #Horo o0‘ektoM. OO’ekTHO-
Opi€eHTOBaHUM aHaji3 Ta Woro Mmeta. [IoHATTS mpeameTHOT obacTi. ['00BHI BUAM
BUMOT J10 IPOTrPaMHOI CUCTEMMU.

1.2. O6’ekmno-opicHmosare npoexkmy8anHs.

EnemeHTH apxiTEeKTypH 3aCTOCYHKY. BU3HaueHHS KJaciB MpeAMETHOI obac-
Ti. [lpuHnunu npoektyBaHHs KiaciB. OO0’ €KTHO-OpIEHTOBAaHE IMPOTPaMyBaHHI.
[IpuHIMOM 00’ €KTHO-OPIEHTOBAHOTO MIAXOAY: a0OCTpakKilisi, 1HKAINCYALis, lepap-
Xis1, mommMopdizm.

Tema 2. BBenenns 1o niaargopmu Microsoft NET Tta moBu C#

2.1. Ilnamgopma Microsoft .NET.

Apxitektypa mwiarpopmu Microsoft .NET , 3aco6u po3poOieHHsi 3acTOCyH-
KiB, KOMITIUIALIIS Ta BUKOHAHHS Mporpam, 010ai0oTeka 0a30BUX KJaciB, CUCTEMAa TH-
mizarii.

2.2. 3azanvhi gioomocmi npo mogy C#:

Oco0uBOCTI BUKOPUCTAHHS MOBH, ali(haBiT, TUMTU JAHUX, TOPIBHSIHHS THUITIB-
3HaUYE€Hb Ta THUMIB-NIOCWJIaHb, BOYIOBaHI THUIIM-3HAYEHHs, BOYIOBaHI THUIIU-
MOCHJIaHHSI, OJTHOBUMIPHI Ta OaraTOBUMIipHI MacHBH, OIepallii, ornepaTopu, CTpyK-
Typa Iporpamu, KOMEHTapl, 0COOJIMBOCTI BUKOPUCTAHHS (DYHKIIIM, MEXaHI3MHU Iie-
penadi mapamMeTpiB, MPOCTOPH 1MEH, OCHOBHM BHKOPHUCTAHHS O1010TEKH 0a30BHX
kiaciB .NET

Tema 3. Peauizatisi roJloBHMX KOHIeNIiii 00°€KTHO-OPiEHTOBAHOIO MPO-
rpamyBaHHs y moBi C#

3.1. Abcmpaxmui muni Oauux.

[TpoekTyBanHs1 AGCTpakTHOTO THUITY JaHUX. CHHTAKCUC CTPYKTYp Ta KJIAaciB y
moBi C#. EnemenTn knacy. Jloctyn 1o enemenTiB kiacy. [locunanns this. Ilepea-
HTa)KCHHSI METOJIIB KJIacy.

3.2. O6'exmu 6 npoepami.

[TocninoBHicTh cTBOpeHHS 00°‘€kTa. KoHcTpykTOopu. OCHOBHI BIACTHUBOCTI

KOHCTPYKTOpIB. 3BUIbHEHHA maM‘sTi. Cuctema "360py cMmitta". CTaTuyHi AaHi Ta
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METO/AM: TPU3HAYEHHS, BIACTUBOCTI, OCOOJMBOCTI BUKOpPUCTaHHS. BimHomeHHs
arperartii. Peamizamis arperarii y moBi C#. BigHomenns criagkyBanfs. CHHTaKCHUC
cnaakyBaHHsa y MoBi C#. [nimianizamis o0‘exta 6a3oBoro kiacy. Bapiantu Buko-
puctanHs cnaakyBaHHA. [lepeBu3HaueHHs MeToiB. 3a00poHa criagKkyBaHHS. Psif-
KOBE IMpeACTaBICHHS 00 €KTa.

3.3. Peanizayis npunyuny nonimopghizmy y moei CH.

Panne Ta mi3He 3B‘s3yBaHHA. BipTyanbHi MeToau. AOGCTpakTHI KJIacH Ta Me-
toau. Peamizamis momiMopdHOi moBemiHKN Ha 0a3i abcTpakTHOTO Kiacy. [IpaBuna
3aCTOCYBaHHA aOCTpakTHUX KiaciB. [HTepdeticu. Peanizaris nomimMopdHoi oBei-
HKM Ha 0asi iHTepdeiicy. IlpaBuna 3acrocyBanus iHTepdeiiciB. [lpunuunu nepe-
BaHTa)KeHHA omnepariif. OcoOIuBOCTI BUKOPUCTaHHS (QYHKINT operator. [HIekcaTo-
pu. Brnactupocri.

3.4. Obpobka sunamrkosux cumyayitl

Bunu nomuiiok y nporpamax. [Ipobnemu TpanuuiiftHOro miaxoay 10 oopooku
noMmwiIok. Mexanizm oOpoOku BUKITIOUeHb. Kimacu BUKIIIOYEHBb CTaHIapTHOI 010Ti-
oreku .NET. Cunrtakcuc oOpoOku BukiItoYeHb. [lepeBipka Ha apudMeTHUHE TIepe-
MOBHEHHS.

Tema 4. CranaaptHi 6i06;ioTexn kiaaciB Microsoft NET Framework

4.1. Jicepena ma cnoscusaui OaHUXx.

3aranpHl B1JIOMOCTI MPO TMOTOKU BBEACHHS-BUBEICHHS NaHUX. AJTOPUTMHU
po0OOTH MOTOKIB BBEICHHA-BUBEEHHS JaHUX. OCHOBHI KJIaCH CTaHJapTHOI 010:110-
teku .NET mist miaTpuMKku BBEICHHSI-BUBEACHHS JaHUX.

4.2. Konexuii.

3aranpHl BIIOMOCTI TIpo KoJjekiii. OCHOBHI €1eMEHTH Ta CTPYKTYPH JaHUX
ctangaptHoi Oi6mioreku kosekmit .NET TumizoBani konekiii. BuxopucTtaHHs
LINQ Ta nsam0aa-BupasiB st pOOOTH 3 KOJICKITISIMU.

4.3. Paokosuti mun OaHux.

OcobnuBocTi peamizaiiii psakoBoro tuiy manux y tatdopmi Net. Knacu
ctangapTHoi 610mioTexku .NET a5t mogaHHs psiKiB Ta 0COOIUBOCTI IXHBOTO BHUKO-
puctanus. @opmatyBanHs psAkiB. [Ipu3HaueHHS Ta 3aCTOCYBaHHS PETYJSIPHUX
BupasiB. [linTpumka perynsipHux BupasiB y ctangaptaii 6i6mioreni .NET. Creni-
aJIbH1 CHMBOJIH, IK1 BUKOPUCTOBYIOTHCS y PETYJISIPHUX BHpa3ax.

4.4. Ampubymu.

Beenenns mo atpuOytiB. EnemMeHTH mporpaMu 10 SIKUX MOKJIMBO 3aCTOCY-
BaHHs aTpuOyTiB. BuszHaueni arpudytu. Bukopucranus atpuOyTiB yMOBHOI KOM-
nuIsIil. ATpUOYTH PIBHS MOAYIIO KOMITUIALII.



4.5. 36epeoicennss ma gioHosnenHs cmary 06 ‘ekmis y .NET

Cepiamizamis Ta gecepiamazaiis. “I'pad” 00’exTiB npu cepiamizarii. CTBopeH-
HA KJaciB, 00’€KTH SKUX MOXIJIMBO cepiami3yBaTu. IIporecu cepiamizalii ta gece-
piamizarii. @opmatu cepiamzarii. Cepianizaris Ta qecepiamsaliis 00’ €KTIB y JIBiH-
koBoMmy Ta XML-dopmaTax.

4.6. 06’ ’exmno-penayitine 8i000padcenHss OAHUX

3arajibH1 BIJOMOCTI TIPO 00’ €KTHO-pEIIALiiHEe BITOOpakeHHS JaHuX. [loHATTS
npo ORM-¢peitmBopku anst mnargopm .NET ta Java SE. Beryn go mozeneit.
Kiac moneni. HanamryBanns moaeneit. Mirpariiii 6a3u JaHux.

4.7. Buxopucmanns TCP-coxemis

Posnogineni nporpamui cuctemu. [Iporpamui kili€HTH Ta cepBepu. 3arajibHi
BitomMocTi 1po TCP-coketn. OcHoBu BukopuctanHsi TCP-cokeriB Ha mumardopmi
.NET.

Tema 5. Po3po6aenns DLL-6i0ioTex

5.1. bi6mioTekn Ta iX BuUKOpucTaHHsS. CTaTU4HI Ta JUHAMIYHI 010J110TEKH.
DLL-616mi0Tekwu.

5.2. Po3po6nenns DLL-6i0miorexu Ha ruiardopmi Microsoft .NET.

Tema 6. OcHOBU MpOorpaMmyBaHHs, KEPOBAHOI0 MOAisIMH

6.1. [enecamu ma nooii.

3araypH1 BiIoMOCTI mpo aeneratd. OroJIomIeHHs Ta BUKOPHUCTAHHS JIeJIeraTiB
y MoB1 C#. AHoHiIMHI MeToai. ['pynoBi aeneraTu. 3araibHl BiIOMOCTI PO MOIi.
['enepyBaHHs MOIIH.

6.2. Ocnosu euxopucmanus mexuonoeii Windows Forms.

"Tpanumiitna" wmonens mporpamyBanHHs Ha Tuiatrgopmi NET. Mogenb
"Windows-niporpamyBanus” Ha miaardopmi .NET Texnonoris Windows Forms.
®opmu. 3aranbHa CTPYKTypa 3aCTOCYHKY 3 rpadiuHuM iHTepdeiicoM KopucTyBaya
Ha matgopmi NET. Po3pobnenns 3acrocynkiB Windows Forms 3a monomororo
1HTerpoBanoro cepenoBuma. Iloxii piBas hopmu.

Tema 7. IIpuHuunu Ta madJ10HM 00’ €KTHO-OPIEHTOBAHOTO
NMPOEKTYBAHHSA

1.1. IIpunyunu 06 ’exmno-opienmosanozo npoekmysanus SOLID.

Cucrema npunnumi SOLID. I[punnun eaunoi BignosiganbHOCTI. [TpuHIun
BIIKpUTTA-3aKpUTTS. [Ipunumn iuBepcii 3anexxknocred. [Ipuniun 3amimenus bap-
6apu JlickoB. [IpunHtun 1301111 iHTEpdeicy.

1.2. lllabnonu npoexmy8amHsi

3aranbHi BIIOMOCTI PO 1abI0oHN poekTyBaHHs. [lepeBaru Ta HeqoOMIKK BU-
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KOpUCTaHHS 11a0JIOHIB NMpoekTyBaHHsA. EnemenTn mabnony npoexktyBanHs. Kiia-
cudikaris mabmoHiB mpoekTyBaHHs GOF. 3acTocyBaHHS OCHOBHUX IIIa0JIOHIB
npoektyBanHs GoF. llabnonu po3noainy BianosinansHocTeit GRASP.

Tema 8. Po3ropranHsi NporpaMHoOro NpoayKTy

8.1. Ctpyktypa moaynro kommijsiii. I[IpuBaTHi Ta CHijabHI MOJYIl KOMITLIS-
1ii. ['mo6anbHMiA KeTr MOy TiB KOMITUISIIII.

8.2. CTBOpEHHsI CIIUTbHUX MOJYJIIB KOMITUIALII. 3arajibHi BiJIOMOCTI PO PO3-
TOpTaHHs 3aCTOCYHKIB. Buau po3ropranns. [Ipoektu ycTtaHOBKH Ta pO3rOpTaHHS.

Tema 9. Cucremu 6a3 nannx. OCHOBHI NOHATTA ¥l apXiTeKTypa

9.1. OcHoBHI TOHATTA 0a3 ngaHuX. [HQONOTiYHMIA Ta AATaNOTIYHHUIA PiBHI.
[TpaBumno tprox “Hi”. [lonsarts “iHdopmariitHa cuctema”, “OaHk gaHuX Ta “Oa3za
nanux”. [Touarrss CKB/l, ix nepeBaru Ta HeJIOMIKH.

9.2. Apxitektypa 6a3 ganux. KonuenryanbHuil piBeHb. 30BHIIIHIN pPIBEHB.
BHyTpimiHiil piBeHb.

Tema 10. MopaeJti janux

10.1. Mooenosanus oanux.

[TonsiTTst mpo mMonemtoBanHs nanux. Knacudikaris moneneit. lepapxiuna mo-
nenb naHuX. lepapxiyHa cTpykrypa ganux. Omepariii Haj 1€papXidyHOIO CTPYKTY-
poto, il mepeBaru Ta HeJOJIKH.

Mepexna mozenb nanux. MepexxHa cTpykTypa nanux. Omnepariii Ha Mepex-
HOIO CTpYKTYypoto. [lepeBaru Ta HEOMIKN MEPEKHOT MOJIEI.

10.2. Penayiiina mooens Oanux

Pensiuiiina ctpykrypa gaHux. OCHOBHI MTOHSTTS Ta BUSHAYEHHS.

Pensiiina anre6pa. Oneparii pensiiiinoi anredpu. [Ipukinanu 3actocyBaHHs
pesiiiiiHoi anredpu. BnacTuBOCTI onepariiid pessiiiHoi alredpu.

10.3. Cemanmuune mooenrosanus npeomMemuoi ooiacmi

Mopnenb "cyTHicTh — 3B'a30K". [IOHSATTS CyTHOCTI, BIaCTUBOCTI, 3B’ s13Ky. ER-
MojetoBaHHsl mpenMerHoi oOmacti. Tunmu ER-nmiarpam. Tunm 38’s3ky Ha ER-
niarpamax. [IpoektyBanHs 6a3u nanux 3a qomoMororo mMetony ER-monentoBanHs.

10.4. Teopis nopmanizayii peasyitinoi mooeni OaHux

AHoMauii npu BUKOHaHH1 onepailiil y 6a31 nanux. OyHKIIOHAIbHI 3aJI€KHOC-
Ti. AkcioMaTrka (PyHKITIOHAIbHUX 3ajeKHOCTeH. Jloriune BuBeneHHs (QyHKITIOHA-
JBHUX 3alexHocTel. Akciomu Apmctponra. Jlekommno3uilis 6e3 BTpar. Teopema
Xira (Xe3a). Buznauenns nepioi HopMmanbHOi dopmu. HemoBHI (yHKITIOHATBHI
3aJIEKHOCTI Ta Apyra HopMalibHa GopMa. TpaH3UTHUBHI 3aJIEKHOCTI i TPETsT HOP-
manbHa Gopma. Hopmansna popma boiica-Kogna. bararo3znauni 3anexunocti. Teo-
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pema Delirina Ta yeTBepTa HopMalibHa (popma. 3aeKHOCTI 3a 3’ €THAHHAM — 11’ sITa
HOpMasibHa ¢opma. 3arajpHa Mporeaypa Hopmamizarii. JleHopmaizariis BigHO-
CHH.

Tema 11. MoBa SQL

11.1. Omepamii Hag cxemoro 6a3u ganux. CtBopeHHs 6a3u ganux. OnepaTop
CREATE DATABASE. CtBopenns tabmuui. Onepatop CREATE TABLE. Mo-
nudikamis Tabmuii. Oneparop ALTER TABLE. Bunanenus ta6muii. Omeparop
DROP TABLE. Bunanenns 6a3u ganux. Onepatop DROP DATABASE.

11.2. 3acobu nomyky gaHux. OCHOBHI KOHCTPYKIIi MOBH, MPU3HAYEHI JJIs
BUOMpaHHs JaHuX. Bupasu, ymoBH Ta oneparopu. BubupaHHs 3 KUIBKOX TaOJIMIIb.
Buxopucrtanns arperataux ¢ynkimiii. ®paza GROUP BY, HAVING, ORDER BY.
[Tim3anuTy.

11.3. 3aco6u maninmymaoBaHHs naHuMH. JlomaBanHs psakiB 1o Tadmuii. Ome-
patop INSERT. Ononennsa ganux. Oneparop UPDATE. Bunanenuns psanakis tao-
muii. Oneparop DELETE.

Tema 12. IlpoexkTyBaHHs 6a3 JaHUX

12.1. Merononoria npoekTyBaHHa 0a3u gaHux. Etanu npoekTyBaHHs 0as3u
naHuX. AHani3 npeaMeTHoi obsacti. KoHienTyanbHe MOJAENIOBaHHS MPEIMETHOT
oOnacTi. Jloriune Ta (13U4HE MPOEKTYBAHHS.

12.2. ®yHKIIT Tpynu aAMIHICTpaTOpa 3 TPOCKTYBaHHS 0a3u JaHUX.

Tema 13. Tpan3zakuii Ta nisticHicTh TaHUX

13.1. linicnicmo Oanux.

[TonsTTs mpo oomexxeHHs uuticHocTi. NULL-3HaueHHs Ta TpU3HA4YHA JIOTIKA.
[imicHiCTh CyTHOCTEH Ta 30BHINIHIX KitouiB. Omepaiiii, M0 NOpyIIyIOTh OCHIIa-
JbHY HUTICHICTB. CTpaTterii MATPUMKA MOCUIAIBHOI HIJTICHOCTI.

OOMexxeHHsT TOMEHY, aTpu0yTa, KOPTeXKy, BIIHOIICHHS Ta 0a3u manux. OO0-
MEKEHHS IITicHOCT1 Y MOB1 SQL.

13.2. Tpanzakyii ma yinicnicms Oawnux. Ilpobremu napaneavroi pobomu
Mpau3axKyiu

[TonsiTTst Tpanzakiii. BrnactuBocti Tpan3akiiiid. Peamizarisi TpaH3akiiiii 3aco-
6amu SQL.

[TonsitTst cyminn tpanzakiii. [Ipobremu mapanenbHOi poOOTH TpaH3aKIIIM.
[IpobGnema BTpatu pe3yabTaTiB OHOBIIEHHS. [Ipo6nema He3adikcoBaHOI 3a1eKHOC-
Ti (uutanHas "OpyaHuX" JaHUX, HEMTOBTOPIOBaHE 3unTyBaHHs). [Ipobiema Hecymi-
CHOT'O aHaJIi3y.

Peanizaris i301p0BaHOCTI TpaH3aKIlii 3acodamu SQL.
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Tema 14. [lonaTTs Ta KIacudikamisi mapajaeJbHUX 00YHCITIOBAIbHUX CH-
crem (ITOC). Knacugikanisa ITOC. llpununnu nodygosu IOC 3i coisibHOIO
i po3noaijieHo0 nam'sATTIO

14.1. Ilonammsa ma kiacughikayiss napaneivHux 00YUCTIOBAILHUX CUCTEM
(I10C). Knacudgixayia [10C 3a @ninnom. bacamonpoyecopni ma bazamoxomnio-
MepPHI Cucmemu.

[TonsTTs mapanensHoi obuncmoBasibHOI cuctemu (ITOC). IMapagurmu [MOC:
OJIHOYACHE BUKOHAHHS OJIHIET a00 MHOXXMHU KOMaHJ Ha OJIHIEI0 Ta MHO>KHWHOIO
obOnactsimu nam’siti. [loHsATTS GaraTonpoiecopHoi Ta 6araTOKOMITIOTEPHOI CHUCTE-
MU.

14.2. Ilpunyunu no6yooeu I1OC 3i cninbHow | po3noodinenoro nam'smmrio. Tu-
nu MONO02IiU KOMYHIKAYIUHO20 38 A3K).

[ToHSATTS COITBHOI Ta PO3MOIICHOI MaM’ATi. THUIIKM TOTOJIOT1H 3B’ SI3KY: Kb~
e, pelliTKa, 31pKa, MOBHO3B s3aHUil rpad, rinepkyd. OCHOBHI XapaKTEPUCTHKHU
TOTIOJIOTI{ Ta TX PO3paxyHOK.

Tema 15. IlocainoBHa Ta napaJjebHi Mojaesii nporpamyBanns. [lapaJe-
JIbHI MO/1eJIi MpOorpaMyBaHHsI: apaJiesiizM 3aJa4 Ta napaJjesaizm ganux. bazo-

Bi eTanu po3po0JieHHS NapaJiejibHOI IPorpamMu (aJaropurmy).
Bbararonorokosi nporpamu

15.1. Ilocnioosna ma napanenvhi modeni npoepamysanus. Ilapanenvui mo-
oesli nPocpPamy68ants: napanenism 3a0ay ma napanenizm OaHuXx.

[TocimoBHa Ta mapayienbH1 MOJIEII IPOTrpaMyBaHHS.

15.2. bazosi emanu po3pobaenHs napanenvbHoi npoepamu (areopummy). ba-
2amonomoKosi npocpamu.

Etanu po3poOieHHs mapaneiabHOl MpOorpaMu: BU3HAYCHHS TJIOOAIBHUX Ta
JoKanpbHUX 3MiHHUX. [lapagurma nepegadi moBiIOMIIEHb MK (PparMeHTaMu TPo-
rpaMu Ta pesyibTaTamMu. bararonoTouHicTh sk 3aci® peanizalii napaneiabHOi Ipo-
TpaMHu.

[TonsTTs Mpouecy Ta NoToKy. 3acodu oominy nanumu B ITIOC: nepenaua mno-
BIJIOMJICHb Y CHCTEMaXx 3 PO3MOJUICHOIO TIaM SITTIO 1 CIIJIBHI 3MIHHI y CUCTEMAaxX 31
CIIJILHOIO MaM’ SITTIO.

Tema 16. I'padoBi moaes1i BUKOHAHHS NapajieJIbHUX MPOrpam

16.1. Ipagoei moOeni 6uKoHaHHA NaApalelbHUX npozpam (onepayii-

onepanou).
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[TonsTTs Ta NpencraBiaeHHs rpada s BUKOHAHHS MapajielibHOi IPOrpaMH.
Cxutan i, mo BimOyBaeThCsl y BepmmHax rpada. Ckman aiid, o BiIOyBalOThCS Y
nyrax rpady. [Ipuknaau 3actocyBanHs rpadoBoi MOAEINI IPU BUKOHAHHI MPOCTHX
nporpam napajelibHUX 0OUnCIICHb.

Tema 17. TexHoJ10Tii TA MOBH NAPAJIEJIbHOT0 IPOTrPAMYBAHHSA

17.1. Ocobausocmi M08 ma mexHoN02il NApaleibHO20 NPOSPAMYBAHHS 5K
81000padiceHts napaouem Ha OCHOBL Napanenizmy OaHuxX ma napanenizmy 3a80aHb
ma BUKOPUCAHHS CRIIbHOL Ma pO3N00LIeHOT nam ‘sami.

[Tpuniunu noOyA0BH MapajelbHUX METOAIB Ta aJITOPUTMIB: JEKOMIIO3UIIISA
3aBJaHHS Ha MiJ3aBAaHHS; BUOKPEMJIECHHS 1HPOpMAIIHHUX 3aJI€KHOCTEN MiXK IMiB-
3aBJIaHHAMU; MaclTaOyBaHHS MiA3aBllaHb; PO3IMOALI MiJ[3aBAaHb MIXK Mpolecopa-
MU cucTeMH. [ToHATTS mapanenisMmy AaHUX Ta Napayeni3My 3aB/IaHb K TEXHOJOTIT
pOOOTH 31 CIIUILHOIO Ta PO3MOIIJICHOIO TTaM’ SITTIO.

Tema 18. OcHoBu TexHoJiorii OpenMP npu po3napaJieaoBajabHi
nporpam

18.1. OpenMP - mexwnonocis napanenizmy 05l UKOHAHHA OA2AMONOMOKO-
BUX 3ACMOCYHKIB Y cUCmeMax i3 3a2aibHoi0 Nam'ammio.

[Tpunnunu opranizanii BukoHanHs OpenMP-nporpamu. Mogens Fork and
Join. Mogens mam’sTi.

Tema 19. IIporpamui ocobmBocTi po3podaenns OpenMP-nporpamu

19.1. upexmueu, xnacu sminnux OpenMP.

OCHOBHI MOHATTSA: AUPEKTUBU Ta Kiay3u. [IOHSATTS CTPyKTypHOTO OJIOKY.
Kommnusauist OpenMP-niporpam. 3MiHHI OTOYEHHSI, $IKI KEpYIOTb BHUKOHAHHSIM
OpenMP-nporpam. BusHaueHHs 3arajibHUX 1 JJOKAJIbHUX 3MIHHUX, CYMICHa 00pO-
OKM JIOKQJIbHUX 3MIHHUX (OMepalist peayKIlii).

19.2. Jlupexmueu 05 suznauenHs napaieibHoi ooaacmi.

JIupexkThBY AJ1 pO3MOAUTY O0UYUCIIEHb BCEPEAUHI apayesibHOi 00J1acTi: JU-
pextuBH for, sections, single. Po3napanentoBanHs 3a UKJIaMH Ta 3a CEKIIIMH. 3a-
coOM CHHXPOHI3aIlil, METOJIM YIPABIIHHS KIJIBKICTIO TOTOKIB B OpenMP.,

Tema 20. TexunoJioris (cTaHaapT) po3napajieoBajbLHHI HA OCHOBI
inTepgeiicy nepeaaui nosizominens MPI

20.1. Ocnosni npunyunu pooomu MPI.

[MapHi (point-to-point) omeparrii Mixk ABOMa Imporecamu i kKoJiekTuBHi (COl-
lective) komyHikariiiHi mii /Ui OJHOYACHOT B3a€MOJIT JEKiIbKOX mpoiieciB. [lo-
HATTS CTPYKTYpU MapaneiabHOi MporpaMu, ornepamii iHimiaigi3amnii Ta 3aBepiieHHs
MPI-miporpamu.
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20.2. Ocnosni ¢hynkyii MPI ons niompumxu nepedaui nogioomieHb.

Ob6mnacTi 3B'a3Ky Ta komyHikaTopu. Oynkiii MPI miaTpuMku I1BOCTOPOHHIX
Ta KOJIGKTMBHUX omepauiid. OpraHizaiisi JBOCTOPOHHIX (TOYKOBHMX) B3a€MOJIM.
brokosi napanensHi anroputvu  MPI. [IpusHadeHHs Ta ckiaa KOJEKTUBHUX OTIC-
pariii nepenadi nanux B MPI.

20.3. Qyukyii niompumku 6UKOHauHs 2n0oanrbrux onepayiu 6 MPI.

[Ipu3HaueHHs Ta ckiaj rio0aJbHUX OOYMCIIOBAIBHUX OMNeparliil Haa po3-
NOJIJICHUMH JTaHUMU; CKJIaJ Ta MPU3HAYCHHS TNIOOATBbHUX OMepamil peaykiii B
MPI.

20.4. Ynpaeninna komynikamopamu.

Meroau ynpaBiiHHS TpyNaMH MPOIECIB 1 KOMYHIKaTOpaMHu; orepartii 1mo/10
CTBOPEHHSI IPYII MPOLIECIB Ta OTpUMaHHs 1H(opmanii moao rpyn npouecis B MPI.
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