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IHosicHIOBAJILHA 3alIUCKA

BcerynHi BumnpoOyBaHHS IS 3apaxyBaHHS OakajgaBpiB Ha HaBYaHHS 3a
OCBITHIM CTYIIEHEM MaricTpa MOBHHHI NEPEBIPUTH CHUCTEMY 3HaHb Ta YMiHb
BUITYCKHHUKIB-OaKaJlaBpiB 32 LUKJIAMH HOPMATHUBHUX HABYAJIBHUX JUCIMILUIIH
MaTeMaTUIHOI, MPUPOJHUIO-HAYKOBOI, MpodeciifHOi Ta MPAKTUYHOI I1ATOTOBKU
daxiBug. @axoBe BCTYIHE BUNPOOYBAHHS MPOBOIAUTHCS y BUTJISI TECTYBaHHSI.

[Iporpama BCTymHUX BHUIIPOOYBaHb MICTUTh HAWBAKIIMBIII TUTAHHS
dbyHIaMEHTaIbHUX 1 TNPOQECciiiHO-OpIEHTOBAHUX JUCHUIUIIH Ta BIAMOBiIAE
porpami JepKaBHOTO €K3aMeHy AJisl 3700yTTs OCBITHHO-KBaMi(PIKaIIHHOTO PIBHS
OaxanaBp cnerianbHocTi 014 — Cepennst ocita (Indopmarrka) (oCBITHS porpama
— [Hdopmatuka).

1. luckpeTHa MaTeMaTHKA
[1,2,3,45]

1. I'padu. 3amanus rpadiB. Mapmpytu B rpadax. ANTOpUTMH BiIUTYKaHHS
MIHIMAQJIBHOT'O MapHIPyTy B HABaHTAXKEHOMY Ta HEHaBaHTaXEHOMY TIpadi.

2. bynesi ¢yunkuii. [loBHoTa cuctemu OyneBux ¢ynkmil. Kpurtepiit Ilocra
MMOBHOTH OyJIeBUX (YHKITIH.

3. BigHomenus exkBiBajieHTHOCTI. Kilacu €KBIBaJIEHTHOCTI IX BJIACTUBOCTI. 3B’ SI30K
BIIHOIIICHHS €KBIBAJICHTHOCTI 3aJIJaHOT0 Ha MHOXKHHI 3 PO30OUTTSAMM ITi€1 MHOYKHUHH.

4. BigHomieHHs moOpsAKy. YacTKOBO BHOPSAKOBaHI Ta JIHIAHO BIIOPSAKOBAHI
MHOXHHH. [30MOp}i3M 4acTKOBO BIIOPSAKOBAHUX MHOKHH.

5. Cnonyku, poO3MIlIIEHHS, TEPEeCTaHOBKH, KOMOiHaiii 0Oe3 MOBTOpEHb Ta 3
noBTOpeHHAMU. DopMynH 1J1s1 BUBHAYEHHS iX KUIBKOCTI. 3aCTOCYBaHHS.

6. OyHKIIOHATbHA BIAMOBIAHICTh. [H’€KTHBHA Ta O1€KTUBHA BiAMOBITHOCTI.

2. MaTemaTu4Ha JIOTiKa Ta TeOpist aJITOPUTMIB
[6,7, 8]

1. Andasit noriku BucioBieHb. Dopmynu T0TiKU BUCIOBIEHB. [IOHATTS TOT1YHO
3arajbHO3HAYYIOT POPMYIH (TaBTOJIOTIT), TOTOXHO XHUOHOT, BAKOHYBaHO1 (hOopMyII.

2. BinHomeHHS PIBHOCWIBHOCTI MJii (OpPMyJ JIOTIKA BHUCIOBIEHb. Jloriune
CJIiTyBaHHS Ha 0a3i JIOTIKU BUCJIOBJICHbD.

3. ®opmanbHi Teopii, cxeMa iX moOyA0BH (Ha MPUKIIAI YUCICHHS BUCIIOBJIICHB).
Teopemu uyucieHHS BUCIOBICHb. BuBeneHHs 3 rinore3. Teopema nemykiii B
YHCJIEHH]1 BUCJIOBJICHb Ta ii 3aCTOCYBAaHHS I JOBEICHHS TEOPEM.

4. HecynepeuHicTh, IOBHOTA, PO3B’SI3HICTb YUCICHHS BUCITIOBJICHbD.

5. IonsTTs npeaukara. Oneparii Hag npeaukaramu. Ksantopu. Kinacu gopmyi y
JIOT1Il TIPENKATIB.
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6. Jloriune cmigyBaHHS B JIOTII MpeAuKaTiB. ApIiCTOTeNeBl KaTeropuYHi
CY)KEHHS.

7. IlpoGaema po3B’A3HOCTI B JIOTIIl IPEAUKATIB.
8. AnroputmivyHa cucteMa i1 mamuHa Trropidra. ['imore3a TriopiHra.
9. HopMmanbHi anroputMu MapkoBa Ta iX 3B 30K 3 cucTeMoro TropiHra

10. TIoHATTS TPO aJITOPUTMIYHO HEPO3B’SA3HI MPOOJEMH 1 MPUKIAAU TaKUX
poOJieM.

3. MareMaTHYHNH aHAJII3
[9 10, 11,12,13,14,15]

1. 30DKHI YHCIIOBI TMOCHIOBHOCTI. YHCIOBI  psiiv, O3HaKU 3015KHOCTI.
3acTocyBaHHS /10 HAOIMKEHUX OOYUCIICHbD.

2. T'panwuiis 1 HemepepBHICTh (PYHKIIT OJHIET 1 KIIbKOX 3MIHHUX, BIIACTHUBOCTI.

3. HudepenuiiioBHi ¢GyHKIIi OAHIE] 1 KUIBKOX 3MIHHHMX. 3acCTOCYBaHHS [0
nociimxeHHs GyHkiii. Ekctpemymu.

4. HeBusnauenuii inTerpas. OCHOBHI METO/IM IHTETPYBAHHSI.
5. Inrerpan Hetorona-JleiOHiia. 3acTocyBaHHsI BU3BHAYEHOTO 1HTErpasa.

6. OyHKIIOHATBHI psiau 1 ix 301KHICTh. CTeneHeBuit psia. Po3kinan QyHKIi B psij
Teiunopa.

4. Anreopa i reomerpist
[16,17, 18, 19, 20,21, 22]

1. TpuBumipHHil BeKTOpHUI npocTip. CKaNApHUNA, BEKTOPHUN 1 MIIIaHUK TOOYTOK
BEKTOpIB. 3aCTOCYBAaHHSI BEKTOPIB 10 PO3B'SI3yBaHHS 3a/1a4.

2. IlpsAmMa 1 MIoIIKHA, iX B3aEMHE PO3MILIEHHS.

3. Cucrtemu mniHIHUX piBHSAHB. PiBHOCHUIBHI cuctemu. Kpurtepiii CymiCHOCTI.
MeToau po3B’si3yBaHHS CUCTEM JIIHIMHUX PIBHSHb.

4. Kinprie mHorousneHiB Bix onHiei 3miHHOI. Kopeni muorowrena. OcHoBHa
Teopema anreopu.

5. OcHOBHI anreOpaiuyHi CTPYKTYpH: TPYIH, KUIbLA, TOJIS, JIHIHHI MPOCTOPH.
[3oMopdizm.

5. Teopis iiMoBipHOCTEl | MATEMATHYHA CTATUCTHKA
[ 23, 24]
1. BunankoBa moxisi. IloBHa rpyma momiii. KnacuuHe o3HaueHHS HMOBIPHOCTI.
['eomeTpuyHi iiMoBipHOCTI. BiracTuBOCTI HMOBIPHOCTI.

2. Hesanexni mojii: momapHa HE3aJIEKHICTh Ta HE3aJIEXKHICTh Yy CYKYITHOCTI.
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YMmoBHa #MOBIpHICTh. Teopema MHOeHHs. PopMyna MOBHOT KWMOBIPHOCTI Ta
dbopmyina batieca.

3. BumagkoBa BenwunHa. Po3mofin MuUCKpeTHOI BUIAAKOBOi BenndmHH. Cxema
bepnymii He3alle)kHUX BUIIPOOYBaHb. biHOMIabHUN PO3MOL.

4. OyHKIIA Ta MUIBHICTH PO3MOALTY HETEpPEepPBHOI BHUMAIKOBOI BETUYMHHU Ta iX
BJIACTUBOCTI. PIBHOMIpHUH Ta HOpMaJIbLHUN PO3ITOILIH.

5. UucnoBi xapaKTepUCTUKU TUCKPETHOI Ta HETIEPEPBHOI BUITAIKOBOT BEJIMUUHH Ta
ix BracTHBOCTI. YMCIOBI XapaKTEPUCTUKH OIHOMIaJbHOTO, PIBHOMIPHOTO Ta
HOPMaJIBHOTO PO3MOLIIB.

6. I'pannuHi TeopeMu: 3aKOH BeIMKUX uucen (Teopema YeOuineBa) Ta HOro
HACJIIKY, LEHTpaJIbHA TpPaHWYHA Teopema Ta ii Hachmiaku. LleHTpanbHa rpaHuyHa
TeopeMa JyIs yuciia ycmixiB y cxemi bepuymm (Teopema Jlamnaca).

7. TloHATTA mpO pEeNnpe3eHTATUBHY BHOIPKY 3 TIEHEpPalIbHOI CYKYIHOCTI.
Crartuctrynuil (BUOIPKOBHIA) pO3IMOALT Ta HOTO BIACTUBICTh. CTaTUCTUYHI OIIHKH
PO3MO/TY TEeHEepaJbHOI CYKYITHOCTI: eMIlipuyHa (QYHKIIS PO3MOALLY, MOJITOH
4acToT, TiCTOrpama Ta iX BIaCTUBOCTI.

8. IToHATTS PO TOYKOBY OIIIHKY IIapaMeTpa po3IOily IeHepadbHOI CYKYITHOCTI.
BiactuBOoCTI TOYKOBUX OIIHOK. TOYKOBI OIIHKA MAaTEMATHYHOTO CIIOJIBAHHS Ta
JCIIepCii TeHepalIbHOI CYKYITHOCTI.

9. IoHsATTS MpO IHTEPBAJILHY OIIIHKY MapaMeTpa posnoaury. JoBipunii iHTEpBaI
HEBIJOMOTO MaTEMaTHYHOTO CIIOJIIBaHHS HOPMAJIBHO PO3MOALIEHOT T€HEepaTbHOI
CYKYITHOCTI.

10. TloHATTS mpo TMEepeBIpKY CTATUCTUYHOI Tinore3u. [1oXuOku, siIKI BUHUKAIOTh
npu nepeBipui rimorte3. llepeBipka TINOTE3W MPO PIBHICTh HEBIJOMOTO
MaTE€MaTUYHOTO CIOAIBaHHSA HOPMAJIbHO PO3IMOALICHOI T'€HEepaIbHOI CYKYIHOCTI
MIEBHOMY 3HAYEHHIO.

6.ludepenuiajbHi piBHIHHS
[ 25, 26, 27, 28, 29, 30, 31, 32]

1. OcHOBHI MOHSTTS, O3HAYCHHS 1 TEOPEMHU TEOpii 3BUYANHUX IU(DEepeHITIATbHUX
piBHsHb. [{udepenitianbHi piBHSIHHS 3 BITOKPEMITFOBAHUMH 3MIHHUMU.

2. 3araJbHUNA BUTTBSIA JTHIWHUX JUdEpeHIlialbHUX PIBHAHDb MEPIIOrO TOPSIKY,
METOMM 1X po3B’s3yBaHHA. OIHOPIAHI AWQEPEHIIAbHI PIBHSHHSA TEPIIOTO
HOPSAIKY: O3HAYEHHS 1 CTIOCI0 1HTErpyBaHHS.

3. Judepenmiansai piBHSHHS bepHymti, piBHSHHS B MOBHUX AudepeHIfiaiax Ta
croco0u X paiioHaabHOTO BupimieHHs. Criocobu iHTerpyBaHHS qudepeHIliaTbHuX
piBHsHB Jlarpamxka 1 Kiepo.

4. JliHiiiH1 OAHOPIAHI Ta HEOAHOPIAHI PIBHSHHS BUIIMX MOPSAKIB 31 CTAIUMU
KoedilieHTaMH Ta METOIH 1X PO3B’SI3yBaHHS.
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5. JliHiiiHI OnmHOpiAHI cucTeMu AudepeHIliabHUX pPiBHAHD [-r0 mopsaaKy 31
CTaJIUMU KoedilliEHTaMu Ta CIIOCOOM 1X IHTETpyBaHHS.

7. AJITOPUTMH Ta CTPYKTYPH JAHUX
[ 33, 34, 35, 36, 37, 38 ]
1. TonstTs anroputMmy. OCHOBHI BJACTUBOCTI aITOPUTMIB.
2. Eranu po3po6ku anroputmiB. Criocodu npeacTaBiIeHHs alrOpUTMIB.

3. OcHoBu aHamnizy e(eKTUBHOCTI anropuTmiB. [IOHATTS yacoBOi Ta €MHICHOI
ckiaaHocTe. OUIHKM MIBUAKOCTI POCTY (DYyHKIINH, aCUMOTOTHYHI MO3HAYCHHS.
ba3oB1 METOIMKY POBEICHHS aHAII3y aJTOPUTMIB.

4. Pexypcisa. PexypcuBHuil BUKIMK QyHKUli. [IpUkianm peKypCuBHUX aarOpUTMIB.
[lepeBaru Ta HENOJIIKU PEKYypCii.

5. Knacudikariiss CTpykTypu NaHMX Ta iX MpeicTaBlieHHs B mam dati. IIpocTi Ta
CKJIAJI€H1 CTPYKTYpPH JTaHUX.

6. HamiBcTaTuuHi Ta JUHAMIYHI CTPYKTYPH JAHUX: CTEK, Yyepra, AeK, CIUCOK.

7. I'padu. OcHoBHI crmocobu mnpeacTaBieHHs TpadiB B mam’sTI KOMII IOTepa.
ANTOPUTMHU TIONIYKY HAWKOPOTIIOTO MapHipyTy y Tpadi (HaBaHTaKEeHOMY Ta
HEHABAHTAXKEHOMY). AJITOpUTMH 00X01y rpadis.

8. ANropuT™MH MOUIYKYy €JIEMEHTIB 32 33JlaHUM KJIFOYEeM Y MacCHBI.
9. AJropUTMU NOUIYKY Y TEKCTOBUX PSIIKaX.

10. Anroputmu coptyBaHHs JaHux. COpTyBaHHS METOAOM BCTaBKH, METOJIOM
3IIUATTS, METOJIOM BUOOPY Ta METO/I0M pO3MOLTY.

8. IIporpamyBanns
[ 39, 40, 41, 42, 43, 44, 45, 46, 47 ]

1. TlpuHUMIM CTPYKTYpHOIO MNPOrpaMyBaHHs. YmOpaBisitoul KoHCTpykuii CH++:
CTPYKTypa CJi{yBaHHs, YMOBHI BUpa3u, HUKIU. OnepaTopu nepexomay.

2. Crpyktypa mnporpamMmu Ha MoOBI mnporpamyBaHHs C++. OCHOBHI eTamnu
BUKOHAHHS IPOTPaMH.

3. Ilomsarrs mokaxuwka y MoBi C++. Omepariiss HENPSMOTrO 3BEPHEHHS [0
MOKaXYHMKIB, pO3IMEHYBaHHS. BUKOpPUCTaHHS MOKaXYUKIB.

4. OcHOBHI BioMOCTI Tpo (yHKII: 3HAYEHHS, NapamMeTpu, apTryMEHTH,
npoTOTUINHN (HYHKIIHN, BU3HAUCHHS (DYHKILIIN, JIOKaJIbHI 1 r7100alIbHI 3MIHHI.

5. MacuBu y MoBi nporpamyBanHs C-++: iHimiami3aiis MacuBiB, 0araTOBUMIpHI
MAacCHBHM, JMHAMIYHE BUJIIJICHHS I1aM’STI 1] MACUBH.

6. OCHOBHI NOpPUHIUIIK 00’ €KTHO-OPIEHTOBAHOrO  TMporpamyBaHHs.  Kiac,
CTPYKTYypa KJ1acy, METO/M KJIacy, KOHCTPYKTOP, IECTPYKTOP, 00’ €KT.



7. HacnigyBaHHs: OJMHUYHE HACI1TyBaHHS, MHOKUHHE HACIIITyBaHHS.
8. bibmiorexa STL: konTelinepu, irepatopu, GyHKTOPH, aITOPUTMHU.

9. JlpyxHui ¢yukmii ta kmacu y C++. Illabmonun y C++. IlepeBaHTa)keHHsS
ma6soHiB y C++.

10. OcobnuBocTi HanamrtyBaHHs rpadiku y C++. ['padiuni 6i6morexu graphics.h
ta OpenGL: cuHTakcuc koMaHJ, no0y10Ba 300pakeHb, pyX Ta 1H.

11. Cepenosurie nporpamyBanss Qt, KOMIIJICKT, CTPYKTypa MPOEKTy. MexaHi3m
CUTHAJIIB Ta CJIOTIB. lepapxis MOIyIIiB.

12. CtBopennst Tpadiunoro intepdeiicy 3acobamu Qt. BimkeTu, po3mimieHHS
KOMIIOHEHTIB BPY4YHY Ta aBTOMaTW4yHO. Bukopucrtanus nuzaitHepa Qt (Qt
Designer).

13. OcobnuBocTti pobdotu 3 kinacamu: QTextStream, QString, QSet, QMultiMap,
QFile. Knacu BimxetiB: QLabel, QPushButton, QLineEdit, QTextEdit,
QRadioButton, QCheckBox.

14. Knacu BimketiB: QTimeEdit, QDateEdit, QDateTimeEdit, QCalendarWidget,
QTableWidget. QMenuBar, QToolBar, QClipboard, QPainter, QGraphicsView,
QGraphicsScene, Custom QGraphicsltem, QWebView, QTcpServer, QTcpSocket.

9. Opranizauisa Ta 00po0ka eJ1eKTpOHHOI iHGopMamii
[ 48,49, 50, 51]

1. TloHATTs mporpamMu, NPOrPaMHOTO 3a0€3MEUYCHHS, TAaKETIB TMPUKIATHUX
nporpam, kiacu I13. Iepapxis mporpamuux 3aco6iB. I[lporpamue 3a0e3nedeHHs
odicHUX cUcTeM (IHTETpOBaHI MaKeTH). 3arajibHa XapaKTepUCTUKA Ta 0COOJIMUBOCTI
po6otu 3 maketoMm Microsoft Office Ta Open Office.

2. TexHonorii ompaifoBaHHs TEKCTOBOi 1H(popMauii. [lpuHumnu penaryBaHHs
JIOKYMEHTIB. 3aCTOCyBaHHs 0a30BuUX 3aco0iB QopmaryBanHda. IIpodeciiine
oopMIIEHHS JOKYMEHTIB. 3aC00M Mepersiay TEKCTOBUX (haiiIiB.

3. Cuctemu 00poOku MacuBiB iHopmarii. Konmeniisi enekTpoHHOT TaOIuII.
XapakTepucTrKa Ta 3arajibHi MOKJIMBOCTI TaOJIMYHUX TPOIECOpPiB. AHAI3 JaHUX
3a JOTIOMOTor0 TabmuyHOro mporecopa. ['padiune mpeacraBieHHs iHGoOpMarii:
noOynoBa rpadikiB Ta giarpaM. YTpaBIiHHA BiIOOpaKEHHSM JOKYMEHTIB.
[Iporpamui 3acobu popMyBaHHS TaOIHUITb.

4. Tndopmariitna cuctema, 6a3u Ta Mojeni ganux. OCHOBHI MOHATTS 0a3 JaHUX.
[IpoekTyBaHHs 0a3u JaHWX Ta OCHOBHI eTanu po3poOku 6a3 nanux. OnpairoBaHHs
1H(opMallii, mogaHoi SIK JaHi.

5. EnexTpoHHMI AOKYMEHTOOOII SIK CHUCTEMHE MOHSTTS Ta HOro OcCoOJUBOCTI.
[ndopmaniitauit mpoctip, 0COOIMBOCTI pOOOTH 3 €IEKTPOHHUMH JOKYMEHTaMH.



10. ba3u nanux Ta po3noaiieHi iHpopManiiHO-aHAJITHYHI CHCTEMH
[52, 53,54, 55]

1. ®ynkuii CYBJ. Tumosa opranizamiss cyudacHoi CYBJ. VYnpasminas
Tpan3akiismu B pessiiiinux CYB/l. XKypuamtoBanns.

2. PemsmiiitHa Moaens gaHuX. IIOHATTS BigHOIICHHS. J{eKOMITO3UIIS BITHOIICHD.
3anexxHocti MK arpuOyramu. Kimroui. OOMexeHHS IIJIICHOCTI BIJHOIIEHb.
Hopwmamizariist BiIHOIIIEHB.

3. Pemsmiitna anre6pa Ta pemsiiiiHe YUCICHHS.

4. KonmentyanpHe MNpOeKTyBaHHA 0a3 naHux. Moxenb «CyTHICTh-3B’SI30K».
Posmmpena monenb « CyTHICTB — 3B’ SI30K».

5. JloriyHe npoekTyBaHHs 0a3 1aHUX.

6. Mosga 3anutiB SQL. [Ipocta Bubipka nanux. TeopeTHKo-MHOKHUHHI OIeparii.
CtBopenHst 1 moaudikaiis TaOnaub. MaHIMyIIOBaHHS JaHUMH. TpaH3akiii.
KepyBaHHS po3MeKyBaHHSM JIOCTYITY 3a JOIIOMOI'OIO POJIEH.

7. Texnomorii 6araroBuMipHUX 0a3 JaHUX.

8. Posmnoaineni 6a3u nanux. Po3nomain nanux mo mepexi. Posnoainene 30epiranus
nanux. OOYUCIIEHHS PO3MOIICHUX 3aUTIB.

11. IlporpamyBaHHA Ta MiATPUMKA Be0-3aCTOCYBaHb
[ 56,57, 58, 59, 60, 61 ]

1. IToHATTS Ta MpU3HAYEHHS MOBHM PO3MITKH TilepTeKcTOBUX NokymeHTiB HTML.
[lonsTTss Tera, arpuOyTIB Tera, HapHi TErd: OCHOBHI TMpPaBWJIa HANMCAHHSA,
CUHTaKCHC.

2. HTMLS: crtpykrypa Ta OOOB’SI3KOBI €JI€MEHTH BEO-CTOPIHKH, CTBOPEHOI 3
nonomororo HTMLS, ix mpu3zHadyeHHs; TPUKIAId HOBUX €JIEMEHTIB, BBEJICHUX B
HTMLS.

3. Tlonsrrs ta npusnauenns CSS. IlepeBaru Buxopucranns CSS mpu BepcCTIll.
[ToHSATTS cenexTopa, TUIIU CEIEKTOPIB: OCHOBHI MPaBUJia HATMCAHHS, CHHTAKCHC.

4. 3amaHHs Ta BHUKOPUCTAaHHS YHIBepcanbHOTO cenekrtopa CSS. I[lonsarrs
MICEB/IOKJIACY Ta MCEBIOCIEMEHTY.

5. MoBa mnporpamyBanHsa JavaScript: mpu3HadeHHsS, MOXJIMBOCTI. CTpyKTypa
JavaScript-nporpamu. Crmocobu iHTerparii JavaScript-komy B BeO-CTOPIHKY;
dyukuii B JavaScript (cunTakcuc, BOygoBani ¢hyHKIii, GyHKIIIT KOprcTyBaya).



12. ApxiTeKkTypa 00YHMCII0BAJIBHUX CHCTEM
[ 62,63, 64]

1. Tpu ckimagoBHUX amapaTHUX 3aco0iB OOYHMCIIOBAILHUX CHCTEM. B3aemois
CKJIaJIOBUX. lepapxiuyHuii MpUHIMN TOOY0BH arapaTHUX 3acO0IB.

2. Omepariiini BY3JIM KOMOIHAIIMHOTO Ta TIOCTIJOBHICHOTO THUIMIB. JloriuHi
CIIEMCHTH, TpUTepH, IUdpaTopu Ta JACHIUPPATOPH, MYJIbTUILNICKCOPH Ta
JEMYJIBTHILICKCOPH, TICPETBOPIOBAYl KOJIB, KOMIIAPaTOPH, CYMAaTOpPH, PETiCTPH,
JTYUIbHUKH.

3. Jloriuna 6ymoBa mporecopa intel8086. OCHOBHI KOMITOHEHTH, MPU3HAYCHHS,
jorika pobotu. lllunn agpecu Ta 1aHux. AapecoBaHuil MPOCTIp MpoIecopa.

4. TloHSATTA KOMaHIU IIpoIlecopa, MHEMOHIYHA (hopMa 3amucy, ajpecailisi KOMaH/I.
HaGopu xomann. ['pymna komany x86.

5. IMam’sate. Xapaktepuctuku. Bunu. PiBai. Knacudikanis. 3araibHi NpUHIUITN
pobotn. PeanpbHuil Ta 3axUIIEHUH pPEXUMH POOOTH. AJpecH Ta CTOPIHKOBA
oprasizaiisi mam’siTi.

6. Ilpsmuit noctyn g0 mam’sti. KoHTposuep npsaMoro 1octymy a0 nam’sti. Pexxumu
pobotu, Tunu nepenad. OCHOBHHIM CKJIaJl PETICTPIB.

7. IlepepuBanusi. [IBa cmocoOu oOciayroByBaHHs mepudepiiHUX MNPUCTPOIB.
Kontponep nepepuBanb. Pesxxumu poO0oTH KOHTpOIEpa.

8. di3zuyHa Ta JoriuHa OyaoBa KOpcTKoro Aucky. dizuyHa Ta JIoTi4Ha aapecaris
osi0kiB. Opranizaitis po3aiaiB. MaiisioBl CUCTEMHU.

13. CuctemHe MporpaMmyBaHHs Ta oNepauiiiHi cucTeMHu
[ 65, 66, 67, 68, 69 ]

1. Knacudikauis ornepaniiHux CUCTEM. [TpyuHIMTIN MOAYJBHOCTI,
(GyHKL10HATBHOI BHOIPKOBOCTI, TE€HEpPYBaHHA, (YHKLIOHAJIbHOI HAJIMIPHOCTI,
BipTyatizallii, CyMiCHOCT1, MOO1JIbHOCTI.

2. IlpuHnumn BiAKpHUTOI 1 HAPOIIyBAaHO! OMEpaIiifHOi CHUCTeMH. 3a0e3NeueHHs
0e3neKu 00UHCIIEHb.

3. MepexeBi omnepariiiini cuctemu. MikpossiepHi omnepariiiiii cuctemu. Meroau
noOyI0BH OTEpaIiiHuX CUCTEM.

4. OyukiionyBaHHs (ainoBux cuctem. DyHkuii Ta ckiajn ¢GaiioBoi CUCTEMH.
Jloriuna opranizaiis ¢ainoBoi cucremu. Po3mosin mam’sri.

5. Tlonsrrs npouecy. Opranizaiiis Ta cerMeHTalls mam’saTi. lepapxis JaHux.

6. IloHaTTs makeTHOro (Qaiiay Ta IHTEPHIpPUTATOpA KOMaHIHOTO psaka. OCHOBHI
koMmanau CMD Ms Windows. [lepenanpaBnenss. [{uki ta po3raxyKeHHS.

7. Pob6ota 3 peectpom OC Ms Windows. Cucrema nigkomang NET.



14. Indopmaniitni Mepexi
[70, 71,72, 73,74, 75 ]
1. Anpecariisi B cydacHUX KOMIT I0TepHUX Mepexax. MAC-anpecu.
2. Knacosa IP-angpeca Bepcii 4
3. besknacoa moaens [Pv4-anpecarrii

4. IlpaBuna (opmyBaHHS TpymnoBHX Ta MHUPOKOMOBHUX MAC-aapec Ha OCHOBI
IpyIoBHX Ta MUpoKoMoBHUX [P-anpec Bepcii 4

5. Anapecarii po6ounx ctanmiit OC Windows

6. OyHKIIOHYBaHHS OJHOPAHTOBOI JIOKAJIbHOI KOMII FOTEpHOI Mepexi Ha 6a31 OC
Windows.

15. 3axucr indopmamuii
[76,77,78, 79, 80,81 82]

1. IlonsTTs 3axucty iHdopmaii Ta iHQopMmaliiHoi Oe3nexku. Kputepii omiHku
1H(popmarliiiHoi O0e3nexku. ACeKkTd 3axucTy iH(opmarlli. 3aKOHOJAaBCTBO Y cdepi
3axucTy iHpopMmarlii.

2. 3aco0u pe3epBHOrO0 KOMIIOBaHHS Ta BIIHOBIEHHA JaHux. [Ipuctpoi
BIIHOBJICHHS JTaHWX. 3axX®WCT 1HQopmalli 3acobaMu OmepariiHUX CHCTEM.
HanamryBanns BnacHoro npodiito. IToHATTS 6aTbKIBCHKOTO KOHTPOJIIO.

3. ITloHATTS WIKIAIMBOrOo mporpamMHOro 3abe3neyeHHs. OCHOBHI THUIK Ta
3arajbHUM OIJIAJ CY4YaCHUX KOMII'IOTEpHUX BIpyciB. [IOHSATTS  aHTHBIpYCHOT
nporpamu. Orisg HAMMIOWUPEHIIIMX aHTUBIPYCHUX MPOrpam Ta iX Kiacudikaris.

4. OcHoBu 0e3neku iHPpopMallii B KOMIT'IOTEPHUX Mepekax Ta MOHATTS 0COOUCTOT
Oe3MeKr KOpUCTyBaya IEPCOHAIBHOTO KOMII'IOTEPY. 3axucT (QaililiB pi3HUX
dbopmaris: doc, pdf, xIs Ta iHmHUX.

5. 3axucrt iHdopmalli Ha MOOUTBHMX TenedoHax. Oy  HAWMOMIMUPEHIITUX
MOOUTBHMX BIpYCiB Ta 3aco0iB OopoThOu 3 HuMHU. [HDopmariiiHa Oe3reka B
COIIIAJIBHUX MEpeXaX. 3aXUCT €JEKTPOHHOI MOIMITH Ta BJIACHUX aKAyHTIB MiJ] 4ac
poOOTH B Mepexi. YTMpaBiiHHA MaposMu. 3acoOu 30€peKEHHS Ta JOCTYIY M0
napodiB. [IpaBuna po6oTu 3 mapoyisiMu. YpaBIiHHS MapOJISIMH.

6. Kpunrorpadiunuii Bun 3axucry iHdopmarii. [lonstrs mudpyBanusa daitnis,
Narnok, NoBiAOMIIEHb. 3aco0u 3/1ICHEeHHs KU (pyBaHHS 1HPOpMALi.

7. TloHATTA aBTOPCBKOTO MpaBa. 3axuUCT aBTOPCbKuX mpaB. [loHATTS
KOMIT'toTepHOro miparctBa. [loHATTA mariaty. 3arajdbHUl OIJISII MPOTPamMHOro
3a0e3MeUeHHs MPU3HAUYCHOTO /ISl BUSIBJICHHS IJIariaTy.
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16. O0poOka 300paxeHnb, MyJIbTHMe/lia Ta KOMII' IOTepHA rpagika
[ 83, 84, 85, 86, 87, 88, 89, 90 ]

Buau koM rotepHoi rpadiku.

['padiuni daitnosi popmaTu.

Komip. Moaeni konbopy.

[Iporpamue 3a6e3nedeHHsT KOMIT IOTEpHOI Ipadiku.
3aco0u po3poOKK MYJIBTUMEIINHUX CUCTEM.

Komn’roTepHa aHimaris.

17. Meroauka HaB4YaHHsA iIHPOPMATHKHU TA MATEMATUKH
[ 91, 92, 93, 94, 95, 96, 97, 98 |

I. 3araibHa MeTOMKa HaBYaHHS 1HPOPMATUKH (MATEMATHKH )

l.
2.

0 oA

11.
12.
13.
14.

15.

16.

ETanu cTaHOBJIEHHS MIKUIBHOTO KypCy 1HPOPMATHKHU.

JlisSIbHICHUHM Ta KOMIIETEHTHICHUM MIAX0M B MPOIECI HABYaHHS
iHhopMaTHUKU (MaTEMATUKH).

3aranbpHa XapaKTEepUCTUKA METOJIMYHOI CUCTEMHU HaBYaHHS 1H(HOpPMAaTHKU
(MaTeMaTHKH) B 3aKJIaJlax 3arajibHOi CepeIHbOI OCBITH.

Mera HaBuaHHs 1HQOPMATUKH (MAaTEeMAaTUKH) B 3aKJIaJlaX 3arajibHOI
CepeaHbO1 OCBITH.

3MicT HaBYaHHA 3 1HQOpPMATUKH (MAaTEMATHUKH) B 3aKJIaJaX 3arajibHO1
CepeaHbO1 OCBITH.

[Tpuniunu HaBuaHHS 1HPOPMATUKHA (MAaTEMATUKH ).

Metonu HaBYaHHS IHPOPMATUKH (MATEMAaTHKH).

Opranizaniiiai popmu HaB4aHHS 1HGOPMATHKY (MATEMATUKH).
dopMyBaHHS Mi3HABAIILHOTO IHTEPECY B MPOIIECi HaBYaHHS 1HHOPMATHKU
(MaTeMaTHuKn).

. Ypoxk iHhopMaTHKy (MaTEMATUKH) B 3aKjIaax 3arajJbHOl CepeIHbOT OCBITH.

Tunonoris ypokiB. CTpyKTypa KOXKHOTO TUITY YPOKY 32 IUJAKTUIHOIO
METOIO.

[Tozaxmacua po6ota 3 iHpopMaTUKH (MaTEMaTUKH ).

3aco0u HaBYaHHS 1HOOPMATUKH (MATEMATHUKH).

Hudepenianis HaBuaHHS 1HPOPMATUKH (MATEMAaTHKH).

Meronrka HaBYaHHS YYHIB 3araJIbHIX METOJIIB PO3B’sI3yBaHHA 3a/1a4 3
1H(DOpPMATHKHY.

Opranizaitis po60TH Ta PyHKIIIOHAJIbBHE MPU3HAYEHHS MIKIJTLHOTO KaOlHETY
iHdopmaTuku. [IpaBuna TexHiku O€3MeKH Mpu poOOTI B KOMIT IOTEPHOMY
KJ1acl.

ITepeBipka Ta OIlIHIOBaHHS PE3y/IbTaTIiB HAaBYaHHS 1HHOPMATHUKHU
(MaTeMaTHKH).
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17. HaBuanbHe nporpaMHe 3a0e3rneyeHHs Ha ypokax MaTeMaTHKU.

II. Meroanka HaBYaHHSA OKPEMHX T€M IIKUTbHOI 1IHPOPMATHKHU

l.

kv

el

9.

Metoauka dhopMyBaHHS MOHATTS «iH(popMalisy Ta «iHbopMaIliiHi
MIPOLIECUY

MeTtoauka HaBYaHHS HOBUX 1H()OPMAIIHO-KOMYHIKAIITHIX TEXHOJIOT1H.
Mertoavka HaBYaHHS MOHATTS Ta QYHKIIIH OnepaliifHol CUCTEMHU.
Meroarka HaBYaHHS CUCTEM OTpaIfoBaHHs rpadiuaoi iHGopmarrii.
Meronrka HaBYaHHS OMPAIIOBAHHS TEKCTOBHUX JOKYMEHTIB 32 JOTIOMOT OO
TEKCTOBOTI'O MpoIiecopa

MeTtoauka HaBYaHHS €EKTPOHHUX TAOJIUIb Ta TAOIHMYHOTO MPOIIECOPA.
Metoauka HaBYaHHS pOOOTI 3 CUCTEMaMU yIpaBIiHHS 0a3aMU JJaHUX.
Meroanka HaB4aHHS pPOOOTI 3 pelaKTOpaMu IIpe3eHTallll Ta My OTiKailiii.
Meronnka 03HalOMIICHHSI YUHIB 3 Mepexero [HTepHeT.

10. MeToMka BUBYEHHS OCHOB BEO-IPOrpaMyBaHHsI
11. MeTonnka BBEICHHS ITOHATTS aITOPUTM.
12. MeToavka HaBYaHHS MOBH MPOTPaMyBaHHSI.

III. MeToarka HaBYaHHS OKPEMHX PO3AUIIB (IPEAMETIB) MIKIJIbHOI MaTEMaTUKU

l.

1.

OCHOBHI METOAMYHI PEKOMEH/Iallli HaBUYaHHSI MaTEeMaTHKU B 5-6 kiacax:
MMOBTOPCHHSI, CHCTEMAaTH3allisl, y3araJlbHCHHS Ta PO3IIUPEHHS BiIOMOCTEH
PO HaATypaJibHI 4KCJIa; BUBYEHHS JECITKOBUX Ta 3BUYAMHUX JPOOiB;
BHUBUYEHHS JOIATHHUX 1 B1JI’ €MHUX YHCEIL.

OcCHOBHI METOAMYHI PEKOMEH/aIlli HaBYaHHS alreOpu: PO3BUTOK TOHSTTS
YHCJIa; BUBYECHHS TOTOXKHUX II€PETBOPEHb BHPA3iB; BUBUCHHS DIBHSHb,
HEPIBHOCTEH, CUCTEM PIBHSIHb; BUBUCHHS (DYHKITIH.

OcHOBHI METOAWYHI pPEKOMEHJAIlll HaBUYaHHS TEOMETpli: TeoMEeTpPHUYHI
noOyZ0BM B IIKOJI; pO3B’sI3yBaHHA 3ajlad Ha TMOOYIOBY; BUBYCHHS
TPUKYTHHUKIB Ta 0araTOKyTHHKIB.

OCHOBHI METOJMYHI peKOMEHJallli HaBYaHHs ajireOpy 1 MOYATKIB aHAI3Y:
BUBYEHHS (DYHKIII]; BUBYEHHS PIBHAHb 1 HEPIBHOCTEN; BUBUEHHS MOXIAHOI,
1HTEerpasna Ta iX 3aCTOCyBaHHS.

BuxopucTranHs mporpaMHOTO 3a0e3IMeUeHHsT HaBYAIbHOTO MPU3HAYEHHS Ha
ypOKax MaTeMaTHKH.

CIIMCOK J7/KEPEJI

bapnaudos FO. M. Jluckpetrna matemaruka: [ligpyunuk / bapaagos FO.M. - K:.

Buma mkoma. 2008. -383 .c

2. Kamnitonosa lO. B. OcHoBu auckperHoi matemaruku / Kamitonosa FO.B. - K:.
HaykoBa nymka. 2002. -578 c.

3. Amngpiituyk B. 1. Beryn no auckperHoi marematuku: HaBuanbHuii mociOHMK /
B.I. Angpiituyk, M.A. Komapuunpkuii, F0.b. Imyk. - K.: Llentp HaBuanbHOI
aitepatypu. 2004. - 254 c.
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4. Hikonscekuit FO. B. Tuckpetna matematuka: [linpyunuk / FO.B. Hikonbcbkuid,
B.B. Ilaciunuk, KO.M. llep6una. - JIpBiB: «Marnomis [Litrocy. 2005. - 608 c.

5. Igait O. JI. Juckperna matematuka / [lBait O.JI. - Jlynpk: PBB «Bexa»
BomuH. Ham. yH-Ty iM. Jleci Ykpainku. 2008. - 188 c.

6. I'punuenkoB J[. B. MaremaTnueckass JOrMKa W TEOpPUS QITOPUTMOB JIA
nporpaMMHCTOB : yueOHoe nmocobue / J[.B. I'punuenkos, C.U. IToTomkuit. — M. :
KHOPYVYC, 2010. — 208 c.

7. Marsieako M. I1. MaTemaTn4Ha jorika Ta Teopist anropurmis. HaBu. mociOHUK
/ MatBieako ML.II. [ITamoBamos C.I1. — K.: Jlipa, 2015,. — 212 c.

8. Ilkimpusk, C. C. Marematuyna sorika; OCHOBH TeOpii alropuTMiB : HaBY.
noci6. / C.C. Hkinmpasik. — K.: IT «Bun. nim «Ilepconam», 2009. — 280 c.

9. HenucweBcbkuii M. O. 30ipHUK 3a7a4 3 MareMaTH4HOro axanizy. dyHkumil
onniei 3MiHHOI / M.O. JlenucweBchkuii, O.0. Kypuenko, B.H. Haropnui,
T.O. IlerpoBa, A.B. YaiikoBcbkuit. — Kuis: BIIL] “KuiBcbkuii yniBepcutet”, 2005.
—240 c.

10. droxxenkosa JI. 1. Buma maremartuka: [Ipuxnaau 1 3amgauqi / JI.I. J{roxkeHKoBa,
O.10. roxenkoBa, ['.O. Muxaimis. — K.: BugaBanunii ientp “Axagemis”, 2002. —
624 c.

11. Jroxxenkoa JI. I. MaremaTtnuHuii aHami3 y MnOpHKIagax Ta 3amadax /
JLI. TroxxenkoBa, T.B. Konecuuk, M 5. JIsmenko, I'.O. Muxanin, M.1. Hkiae. — Y.
1. — KuiB: Buma mkona, 2002. — 462 c.

12. ®uxtenronsi I'. M. Kypc nuddepeHimaibHOro 1 MHTErpaabHOI0 HCUUCICHUS
/ T .M. ®uxtenronsi. — T. 1. — M.: ®dusmatiut, 2003. — 680 c.

13. ®enynuk-Apemuyk O. B. Iloxigna Ta 1ii 3actocyBanHs. HeBuzHaueHui
IHTerpajg: KOHCIEKT JIeKIIH 3 JucuMIUHM  ‘“‘MartemaTuuHuii  aHami3™/
O.B. ®enynuk- Apemuyk, K.B. Comniu, O.I'. Mekymr.— JIyupk: Cxi1HO-€BpOT. HaIl.
yH-T iMeHi Jleci Ykpainku, 2018.—80 c.

14. ®enaynuk- SApemuyk O. B. MarematnuHuii aHami3 B MPUKIIAIaX 13a/1ayax: HaBy.
noci6. / O.B. ®enynuk- Apemuyk, C.b. 'emOapcrka. — JIynpk: CxiAHO-€BpOII. HAll.
yH-T imeH1 Jleci Ykpainku, 2019. — 213 c. (IlociOnuku Ta migpyunukun CHY imeni
Jleci Ykpainkn).

15. ®enynux-Apemuyk O. B. Beryn no maremaruynoro anamzy. IloxigHa Ta i
3actocyBanHsa. HeBuznauenuit interpan: npaktukym/ O.B. @eaynuk — Spemuyk —
JIyupk: CxinHo-€Bpor. Hall. yH-T iMeHi Jleci Ykpainku, 2019. — 115 c.

16. Aranacsu JI. C. 'eometpisi / Atanacsan JI.C. — K. : Buma mkomna, 1976. — 455 c.
17. binoycosa B. I1. Ananituuna reometpis / B.I1. binoycosa, .. Inpin Ta in. — K.
: Buma mkona, 1973. — 327 c.

18. Bonommna T. B. BuOpani nuTaHHg JiHIHHOI anreOpu Ta aHAIITUYHOL
reoMeTpii:HaB4. ocio. i ctyA. crell. «lHpopmaTtuka» / Bomommnua T.B. — JIyibk :
Box. nau. yu-1 im. Jleci Ykpainku, 2010. — 116 c.

19. 3aBano C. T. Kypc anredpu / 3aBano C.T. — K. : Buma mkona, 1985. — 503 c.
20. Kypomr A. I'. Kypc Beicuieii anredpsl / Kypomr A. I'. — M. : Hayka, 1971. —
432 c.

21. Kanyxnin JI. A. Jliniiiai npoctopu / JI.A. KanyxHin, B.A. Bumencekuii, 11.0.
y6. — K.: Buma mxona, 1971. — 344 c.
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22. JliniiiHa anreOpa Ta aHajiTHuHa reometpis: Hapu. mocionuk / B.B. Bynauris,
I.LB. AnekceeBa, B.O. Taingei, O.0O. Jluxopuunmii, H.P. KoHoBasoBa,
JLLb. ®enoposa; 3a pen. nmpod. B.B. bynnurina. — K. : TBIMC, 2011. — 224 c.

23. bobuk O. I, beperosa I'. 1., Konutko b. 1. Teopis iMOBipHOCTE#H 1 MaTeMaTUuyHa
cratuctuka. [ligpyunuk mis crya. Buil. HaBd. 3aki.-K.: [Ipodecionan, 2007.- 560
C.

24. Kapmemok I'. I. Teopis iimoBipHOCTEH 1 MaTeMaTHYHA cTaTUCTHKA. [TociOHUK 3
po3B's3yBanHs 3a1a4.-K.: I{lentp yuboBoi miteparypu, 2007.-576 c.

25.Toit T. II. Hdudepenmiansui piBasaas / T.II. Toit, O.B. Maxuei. —
IBano-®pankiBerk : Cimuk, 2012. — 356 c.

26. 'ynumenko @. C. 30ipHuk 3a1ay 3  nudepeHIiaibHuX  piBHAHb:  Hapu.
nocionuk / @.C. I'ynumenko, [.A. TlaBmiok, B.O. Bonkoga. - K. :Buma mix., 1972. -
156 c.

27. Kanentok I1. 1. qudepenuiansui piBasHHsA: HaBu. nocionuk / I1.1. Kanenrok,
1O.K. PynaBcekuii, P.M. Tariii. — JIpBiB : Bua-Bo JIbBiBChKOi mosiTexHiku, 2014, —
380 c.

28. Kpusomest C. A. [ludepeniiianbHi piBHIHHS B 3aAa4ax: HaBu. mocionuk / A. M.
Camoiinenko, M.O. Ilepectiok, C.A. Kpusomies. - K.: JIuGias, 2003. — 504 c.

29. Kpusomest C. A. ludepeniiianbii Ta iHTerpayibHi piBHsSHHS: [ligpyy. s cTy.
Buill. HaBY. 3aKki. / C.A. Kpusomes, M.O. Ilepectiok, B.M. Bypum. - K.: JIubinp,
2004. - 408 c.

30. JIsmxo 1. 1. Iudepenmianbui piBHsHHSA: [Tiapyd. 11 CTyJ. BUII. HaBY. 3aKIL. /
LI JIamxo, O.K. bospuyk, A.I'. I'ait, O.®. Kanaiiga. - K. : Buma mik., 1981. - 504 c.
31. Ilepectiok M. O. 301pHuK 3a1a4 3 AudepeHIialbHUX piBHAHb: HaBu. mociOHuk /
M.O. Ilepectiok, M.A. Ceigyk. — K. : TBIMC, 2004. — 224 c.

32. Camoiinenko A. M. Jludepenuianbui piBHaHHS: [ligpyd. nns cTya. mMar. coen.
BuIIl. HaBY. 3aki. / A.M. Camoiinenko, M.O. Ilepectiok, 1.0O. Ilapacrok. 2-¢ Bu.,
nepepoo6u. i gomnosH. - K.: JIubine, 2003. - 599 c.

33. Aaroputmu, naHi 1 ctpykrypu. [Tekcr], nHaBu. moci6. / B.M. InbmaH,
O.IL. IsanoB, JI.O. Ilamik. JlHimpomeT. Hall.. YH-T 3aJi3H. TpPaHCI.IM. akaj.
B. Jlazapsina. —/{ninpo, 2019. —134 c.

34. AnropuT™MH Ta CTPYKTYypU AAaHUX: KOHCHEKT jekuid. Yactuna 1. CtpykTypu
nanux/ Yxmagadi: O.JI. Bopo6GitoBa, JI.B. I'mazynoBa — Opeca : OHA3 im.
O.C. Ilomosa, 2017.- 48c.

35. Buaciii O. O. Anroputmu Ta CTpyKTypHu AaHux: JlabopaTopHuil mpakTukym /
0.0. Bmaciit. — IBano-®pankiBcek: [IBH3 «lIpukapnarcbkuii HalloHaIbHUIMA
yHiBepcuTeT iMeH1 Bacunsa Credganuka», 2015. — 68 c.

36. Knakouu JI. C. Teopis anroputmiB / Knakosuu JI.C., JleBumpka C.M.,
KoctiB O.B. — JIbBiB : Bunaanuuii nentp JIHY imeni IBana ®panka, 2008. — 138
C.

37. KopoteeBa T. O. Anroputmu Ta CTpYKTPH TaHUX : HaB4aubHUi ocionuk / T.O.
Koporteena. - JIpBiB: BumaBuuirso JIbBiBcbkoi nmomitexHiku, 2014. - 280 c.

38. Tkauyk B. M. AnroputMu Ta CTpyKTypa AAHUX :@ HaBYaJIbHUIA MOCIOHUK /
B.M. Tkauyk. - IBano-®paHKiBCbK :  BupaBaunreo IIpukapnarcekoro
HAI[IOHAJIFHOTO yHiBepcuteTy iMeHi Bacuns Credanuka, 2016.-286 c.



14

39. Beryn no mporpamyBanas MoBoto C++. Opranizaiiisi 004HCIICHb : HaBY. 1OC10. /
IO.A. beno, T.O. Kapnayx, 0. B.Koans, A.B. CraBpoBcbkuii. — K.:
Bunasuuuo-nonirpadiuauii nientp "KuiBcekuit yaiBepcurer", 2012. — 175 c.

40. I'puitok 0. IIporpamysanns moBoto C++ / FO. I'puitok, T. Pak — JIbBIB :
Bun-so JIAYBX/, 2011. - 292 c.

41. I'pumianoBuy T. O. BeTyn 10 06°€KTHO-OPIEHTOBAHOTO MPOrpaMyBaHHs : HaBY.
nocionuk / T.O. I'pummanoBuy. - Xapkis : BOII ITanos A. M., 2020. - 104 c.

42. Kammyn B. A. Texuomnoris mnporpamyBaHHs. JlaGopaTOpHHII NpaKTUKyM:
HaByasbHUM nociouuk / B.A. Karnyn, FO.B. bapuies, A.B. Octanenko — Binnuis:
BHTY, 2015. - 125 c.

43. Kpagen I1. O. O6'ekTHO-Opi€EHTOBaHE MporpaMyBaHHs: HaBY. ocionuk / I1.0.
Kpagernp. - JIbBiB: BumaBuuirso JIbBiBChKOI nomiTexHiku, 2012. - 624 c.

44. BacuibeB A. H. IlporpammupoBanne Ha C++ B mpuMepax u 3aaadax/
A. BacuabeB. — Mocksa.: M3narensctBo “D”, 2017. — 368 c.

45. lllnee M. Qt 4.8. [Ipodeccuonanbuoe nporpammupoBanue Ha C++. — CIIO.:
BXB-IletepOypr, 2012. — 912 c.: uin.

46. IlporpammupoBanue Ha si3bike C++ B cpene Qt Creator: / E.P. Anekcees,
I'.T". 3n06un, I.A. Koctiok, O.B. YUecnokona, A.C. Umbixano — M.: ALT Linux,
2015. —448c. : un.

47. Jlasmenko A. A., [emuenko B. B., bopomaBka €. B., CmupuHoB B. B.
['eoMeTpuyHEe MOAEIIOBAaHHS 1 KOMIT IOTEpHA Tpadika: BUKOPUCTaHHS O107110TEKH
OpenGL: Hapuanbauit nocionuk. — K.: KHYBA, 2008. — 76 c.

48. JIlubxosa JI. M. Inpopmaruka i komm’torepHa Texnika [ Texcr] / JI.M. Jlubkosa -
K.: AxkanemBuaas, 2011. -464 c.

49. ITnpopmatuka 1 xkomm’'rorepHa TexHika: HaBu. mociOnuk [Tekcr] / 3a pen.
M.€. Poro3u -Kuis: Bua. uentp "Akaaemis", 2006. -368 c.

50. MapaxoBcbkuit, JI. @. [Hdopmaruka i KOMIT'IOTEpHA TEXHIKA: MPAKTHKYM.
Hapu. moci6. 3 2 xrtomiB / 3a pen. JIL.dO. Mapaxoscekoro [Tekcr] /
JL.®. Mapaxoscekuii, O.0. bes3sepxuii, H.J[. Kapnenko, H.JI. MixHo,
[.O. Kamuntok -K.:JIETYT. -2012. -500 c.

51. Mopze H. B. OcHoBu iH(opmaIiiitHo-KOMYyHIKaliiHUX TexHomorii [Tekcr] /
H.B. Mopze -K.: BHV. -2007. -350 ¢

52. Taitmapxu B. 1., Jlamrok O. A. OCHOBHM MPOEKTYBaHHSI Ta BUKOPUCTaHHS 0a3
JaHUX : HaBualbHMM nocionuk / B.1. Talinapxu, O.A. Jlamok. — [2 Bu., BUIIPaBJL.
1 nonoBH]. — K. : [Tomitexuika, 2004 . — 256 c.

53. Konnomnu T. ba3el nannbix. [IpoekTnpoBanue, peains3anus U COMPOBOKACHUE.
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KPUTEPI OLITHIOBAHHSI

KoHkypcHuii 0an BCTyNHHMKA AJi 3[00YyTTS CTYIEHSI MaricTpa OLIHIOEThCS
3a mkanor Bix 100 go 200 6aniB. BerynHi BunpoOyBaHHS BiiOyBatoThes y hopmi
TecTiB. AOITypi€eHT po3B’si3ye 20 TECTOBUX 3aBJIaHb.

Pe3ynbraty BUKOHaHHS 3aBJaHb JO3BOJISIIOTH BUSBUTH PIBEHb MIATOTOBKHU
BcTynHUKa: 1 piBeHb (Bucokumii): 200-180 GamniB; 2 piBeHs (cepenniii): 179-160
OauiB; 3 piBeHb (HocrtatHiif): 159-140 6aniB; 4 piBenb (Hu3bkuit): 139-100 Gamis.

1 piBenn (Bucokmii): 200 — 180 6ajiB BUCTaBIAETHCS BCTYMHUKAM, SIKI B
MOBHOMY 00CS31 BUKOHA&JIM 3aBIaHHS (TECTOB1 3aBJaHHs), MPOAEMOHCTPYBAIH
OOI3HAHICTh 3 yciMa MOHATTAMH, (PakTamMu, TEpMIHAMH; aJIEKBATHO ONEPYIOTh
HUMU TpU PO3B’S3aHHI 3aBJlaHb; BUSIBWIM TBOPYY CaMOCTIMHICTh, 3HaTHICTb
aHani3yBaTu (akTH, sKl CTOCYIOTbCA HAyKOBUX IMpoOjeM. Yci 3aBJaHHA (TECTOBI
3aBJIaHHS) PO3B’sA3aH1 (BUKOHAH1) IPABUIBHO, 0€3 TOMUIIOK.

2 piBenb (cepenniii): 179 — 160 0asiB BUCTABISAETHCA 32 YMOBH J1I0CTaTHBO
IOBHOI'O BUKOHAHHSI 3aB/laHb (TECTOBUX 3aBAaHb). PO3B’A3aHHs 3aBlaHb Ma€ OyTH
NPAaBWIBHUM, JIOTIYHO OOIPYHTOBAHHMM, JEMOHCTPYBaTH TBOPYO-II3HABAJIbHI
YMIHHS Ta 3HaHHA TEOpeTHUYHOro matepiany. Pasom 3 Tum, y poOoTi Moxe OyTu
JIOTIYIIIEHO JI€K1JIbKa HECYTTEBUX TTOMUJIOK.
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3 piBenb (mocrarthiii): 159 — 140 6ajiB BHCTaBISIETHCS 3a 3HAHHSA, SKi
MPOJIEMOHCTPOBAHI B HEMOBHOMY 00csi31. BoHu, 3a3Bry4aii, HOCATh (pparmMeHTapHUi
xapakTep. TeopeTruHi Ta (HaKTUYHI 3HAHHS BIATBOPIOIOTHCS PENPOIYKTHBHO, 0€3
rIIMOOKOTO OCMHUCIIEHHS, aHalli3y, MOPIBHAHHS, y3araJlbHeHHs. BimuyBaeThcs, 110
BCTYITHHUK HEJOCTaTHHO OOI3HAHWN 3 MarepiaioM JDKepel 13 HaBYajIbHOI
JVCHUILTIHA Ta HE MOYKE KPUTUYHO OI[IHUTH HAayKOB1 (haKTH, SBUIIA, 1]1€1.

4 piBenb (Hu3bkuii): 139 — 100 6aJiB BUCTABIISIETHCS 32 HEMPABUIbHY a00
MOBEPXHEBY BIAMNOBIIb, SIKA CBIAYUTH MPO HEYCBIJOMIICHICTh 1 HEPO3YMIHHS
MOCTABJICHOTO 3aBaaHHs. JliTeparypy 3 HaBYAJIBHOI MHUCIMIUIIHA BCTYITHHUK HE
3Ha€, ii MOHATIHHO-KAaTEeropiaJbHUM amapaToM HE BoJoji€. BinmoBimb 3acBigdye
BKpail HU3bKHIA PIBEHb BOJIO/IIHHA TPOTPAMHUM MaTepiaoM.
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