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Buima marematnka

BusHauyHuKM qpyroro i TPEThOro MOPSAIKIB Ta iXHI BiacTUBOCTI. Po3kian BH3HAUHUKA 32
eJIEMEHTaMU psAJIKa a00 CTOBIILIS.

OcuoHi o3navyenss. Jii Hax marpumsivu. O6epHena matpuns. Panr marpuii.
Po3B’s13yBaHHs cuCcTeM JIIHIMHUX PiBHSHB 3a (hopmynamu Kpamepa.

MatpuuHuil 3aruc CHCTEMH JIIHIHHUX PiBHSHB 1 i po3B’s3yBaHHs. P0o3B’s3yBaHHs cucTeM
JTiHIMHKUX PiBHAHB MeToaoM ["aycca.

Pi3Hi Buay piBHSHB NPSAMOI Ha IUIOMIMHI. 3araibHe PIBHSAHHS NPSAMOi Ta HOTO TOCIIIKEHHS.
Kyt Mk aBoma npsMuUMH. YMOBH MapajielIbHOCTI 1 NEPIEeHAUKYISIPHOCTI ABOX MPSIMUX.
Bizncrans Bij TOYKH A0 TPSMOI.

3aranpHe PIBHSHHA IUIOUIMHU Ta HOTO AOCHIPKEHHS. PIBHAHHS IUIOIMHM, IO MPOXOJIUTh
4yepe3 TPH TOUKH. PIBHSHHS MJIOMIMHY y BiApi3Kax Ha OCSX.

Kyt Mk 1BoMa muiomuHaMyu. Y MOBH HapasieibHOCTI 1 NEPNEHAUKYISIPHOCTI JBOX IJIOIIMH.
Bigcranp BiJ TOYKH 10 IUIOIAHU.

JexaptoBa cucremu koopauHat. I[IpsimokyrHa cucrema koopauHat. IlomsipHa cucrema
KOOP/MHAT.

O3HaueHHS 1 BJIACTUBOCTI BEKTOPHOTro H0OYyTKYy. BekTtopHmii 10OYyTOK NBOX BEKTOpIB,
3aJaHUX KOOPIMHATAMH.

[Tonstrs pynkuii. CnocoOu 3ananns Gynkuiin. Knacudikaris enremenTapHuX QyHKITIH.
Oobmexeni ynkmii. Monoronni ¢ynkii. [Tapai i Henapui Qynkuii. Ilepionguuni GyHKIii.
HesiBHO 3amani QyHKIIii.

UwucnoBa mocmigoBHICTh. ['paHUIS 4MCIOBOI MOCHiZOBHOCTI. ['paHUIS 3MiHHOI BETHMYUHH.
€nuHicTh rpanulll. HeckiHYeHHO BeJIMKi 1 HECKIHUEHHO MaJli 3MiHHI BEJIMYHUHH.

3anaui, sSIKi MIPUBOIATH JI0 MOHATTS MoXiAHO1. O3HaueHHs MoXigHoi. MexaHiunui, Gpi3naHuit
Ta TEOMETpUYHMM 3micT moxigHoi. OnHocTropoHHI moxiaHi. HemepepBHicTh 1
TG epeHIIioBaHICTb.

[TpaBuna audepeHuitoBaHHS CyMH, pi3HUI, J0OYyTKYy 1 dacTku. [loxigHi crtanoi, 10OyTKYy
CTajioi Ha (YHKIIO, CTENEHEBOi, TPUTOHOMETPUYHMX, MOKA3HUKOBOI 1 JIOrapu(pMI4HOI
(byHKLIH.

O3HaueHHs, TEOMETpPUYHMI Ta MexaHiyHuM 3micT nudepenmiana. Bractusocti
mudepeniiana. [HBapiaHTHICTE hopMH JudepeHiiaia.

[TonsTTst mepBicHOI PyHKIIIT Ta HEBU3HAYEHOTO 1HTerpana. OCHOBHI METO/IM IHTEIPyBaHHS.
3ajgaui, 110 NPUBOJATH A0 BU3HAueHOro iHTerpana. O3HaueHHs Ta yMOBU ICHYBaHHS
BHU3HAUEHOro 1HTerpajia. BimacTuBoCTI BU3HAUEHOrO 1HTErpaja.

OO6uucnenns miom miaockux ¢iryp. Josxkuna ayru. [lnoma noBepxHi obepranHsa. O0’em
TiJ1a o0epTaHHS.

3BHUYaiiHi qudepeHiaabHi piBHAHHS, OCHOBHI MTOHATTS.

OcHOBHI TUIHU PIBHSAHB 1-TO 1 2-TO TOPSAIKIB.

JAuckperHa MaTeMaTHKa

O3znHaueHHs OyneBoi 3MIHHO{, ABIiiKOBOro Habopy Ta OyneBoi (yHKIIi O6araTboX 3MIHHHX.
Teopema mpo 4MCIO BCEMOXKIMBUX ABIMKOBUX HAOOPIB Ta YMCIIO BCiX OyIbOBUX (DYHKITIH
B1JI N-3MIHHHX.

CrnenianbHi popmu O6ynesux ¢yskiii: JTHD, KHD, JJ/THO, IKH® Ta noninom XKerankiHa.
[TocranoBka 3aa4i npo MiHiMi3alio OyneBux GpyHkiiiH. OCHOBHI O3HaYEHHSI 1 METO/IH.
[TonsaTTs moBHOTH cucTtemu OynboBuX (yHkiii. Kpurepiit [locta moBHOTH cucTEMH.
[Tonstrs rpada. Buau rpadis. Matpuii cyMiXKHOCTI Ta 1HIIMAEHTHOCTI rpada.

OcHoBHI npaBuIIa i GopMysIn KOMOIHATOPHOTO aHAII3Y.
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MareMaTH4Hi METOAU JOCTIIKEHHS onepauii

[TocranoBka 3anaui JiHiHOTO IporpamyBaHHs. [IpsMa 1 1BoicTa 10 Hel 3aaui.

I'paciuamii Ta CUMIUIEKCHUN METOIM PO3B’A3yBaHHS 3aJ1a4 JIIHIHHOTO TPOrpaMyBaHHS.
MeTtoau BiIIyKaHHS TOYAaTKOBOTO 0a3MCHOTO BEKTOpA.

TpancnoptHa 3amada 6e3 oOMekeHb. MeToj MOTEHIaNiB PO3B’A3yBaHHS TPAHCHOPTHOI
3aadi.

OCHOBHI MOHATTS MATPUYHUX irop. MeToau po3B’si3yBaHHSI MATPUYHUX 1TOP.

Mepexi Ta motoku. OnTuMizaliiiiHi 3a1a4i Ha Mepekax. 3aiaya mpo MaKCUMaJIbHUN TIOTIK Ta
MiHIMaJIBHUH Tiepepi3. AnroputMm Popra-DankepcoHa.

AJropuTMi3allisi Ta nporpaMmyBaHHs

OcCHOBHI TOHATTS alropuTMisamii Ta mnporpamyBaHHs. ba3oBi anropuTMiuHI CTPYKTYpH.
MoBu nporpaMyBaHHs.

Mosa nporpamyBanus C. Ctpykrypa nporpamu moBoto C. IIpaBuna odopmieHHS KOay
nporpamu MoBoro C. 3minHi. IMeHoBaH1 koHCTaHTH. CTaHAapTHI THIN JaHUX MOBH C.
Jlinitini  mporpamu. ApudmMernuHi BUpasd, apudMeTHUHI omepamii 1 CTaHAapTHI
maremaTnuHi ¢yskmii. Ilpiopurer Mmarematmunux onepainiil. [akpemeHT. JlekpemeHT.
Omneparop MpUCBOEHHS.

[ToposkHiii oniepaTop. BBeneHHs Ta BUBEICHHS JTaHUX.

Jloriuni omeparopu 1 Bupasu. Omneparop ymoBHoro mnepexony if-else. Omeparop
0e3yMOBHOTO Tiepexoy goto. OnepaTop MHOXKHUHHOTO BHOOPY switch.

Bxianeni posranyxenns. Cxoaunkouii oneparop if-else-if. Omneparop «? :».

ANTOPUTMH NOEIHAHHS PO3TATY)KEHHS Ta TOBTOPEHHSL.

Hukniyai koncTpykuii. Hukn 3 miuunsaukom for. Jleski ocobmuBocti mukiy for. Oneparop
IIOCIIIJOBHOT'O BUKOHAHHS «,». L{ukimu while ta do-while.

Bknaneni nuxnu. [TokpokoBe BBeleHHs Ta BUBEACHHS JaHUX. PeKypeHTHI OCIIOBHOCTI.
[Tignporpamu.  OdopmiieHHsS Ta BHKOpUCTaHHs mignporpaM. Ilpotortunu miamporpam.
dopmanbHi Ta GpakTHuHi napameTpu. O01acTh 1ii 3MIHHUX.

OpnoBumipHi MacuBH. Hadinpocrimni aaroputMu poOOTH 3 OJHOBUMIPHUMH MaCHBaMHU.
[Tomyk 3agaHoOro eneMeHTa, MOIIYK MiHIMaJlbHOTO/MakCHUMalbHOTO enemMeHTta. IIpocTi
METO/IH BITOPSAKYBaHHSI.

JonatkoBi ciocoOu BBeeHHS naHuX. OCHOBU poOoTu 3 ¢aitnamu i norokamu. I'eneparop
BUMAaAKOBHUX unces. KoHcTaHnTHI BXiAH1 AaHi1, 1HIIIaa13a1is MacHBIB.

JIBoBUMIipHI MacuBH. ba3oBi anroputmu Juist 0OpOOKH €IeMEHTIB ABOBUMIPHUX MAacHBIB.
[TonsTTs BkaziBHWKA. [[MHAMiUHI 3MIHHI Ta OWHAMIYHI MacuBH. J[MHAMIYHE BUILICHHS
mam’sITi 1711 OTHOBUMIPHUX Ta JBOBHUMIPHUX MAaCHBIB.

Psanxu 1 cumBosibHI MacuBU. CTaHAapTHI PYHKLIT 11s1 poOOTH 3 psAIKaMU.

Haiinpocrimi anroput™Mu poOOTH 13 CHMBOJIBHUMH Ta PSIIKOBUMHU BETHYNHAMHU.

Junamiuni ctpykrypu nanux. Cnucku Ta jgepeBa. 3acodbu ans pobotu 3 (ailioBoro
iH(popMalli€ro.

O0’exkTO0-0picHTOBaHE NPOrPaMyBaHHA

0O6’exto-opientoBane mnporpamyBanHs (OOII). Konnenmis OOIL. Etanu po3BUTKYy MOB
nporpamyBaHHs. O0’€KTO-Opi€EHTOBaHE MPOrpaMyBaHHS.

[Tocunanus. INapamerpu ¢ynkuii nmocunanas. Konnenuis kiaciB MmoBu C++. CHHTaKcuc
OTIUCY KJIACIB.

Knacu. Omnumc kmaciB. Moaudikatopu goctyny. Cneuudikatopu omucy Kiacis.
CrenudikaTopy JOCTYIy 10 AOCTYIY €IEMEHTIB KJaciB.



4. Kiacu. Koncrpykropu ta nectpykropu. @ynkuii wienu kinaciB. CrenianbHi QyHKIT Ki1aciB.
Busnauenns ¢ynkimiii kinacy. BxaziBHuk this.

5. Koncrpykropu. Koncrpykropu 3a 3amoBueHHsM. Konctpykropu komiil. Konctpykropu
nepeTBopeHHs. JlectpykTopu.

6. YcmankyBanus. ba3osi ta moxinHi knacu. ApyxHi pyskiii ta knacu. Bkasisuuk this. Jlani
yjeHu kiaciB(data member). loctymn g0 enemMeHTiB KinaciB. Onepatopu A0CTymy.

7. [TlepeBantaxkeHHst omnepaiiii. I[lepeBanTakeHHst yHapHHX omepauiid. [lepeBanTaskeHHs
OinapHux omeparniid. Crmocobu nepeBaHTakeHHs orepaliiid. OcoOMMBOCTI MEpeBaHTAKECHHS
YHapHHX omnepariii ++ ta --.

8. [IlepeBaHnTakeHHs omeparliii BBeIeHHS — BHuBeACHHA. [loToku manux. biGiioTeka MOTOKIB.
Knacu norokis. Busenenns. Maninynstopu. ®aiiinoBi HOTOKH.

9. Ia6nonm kmnaciB. Moaudikatopu template, class ta typename. IllaGmonn kimaciB 3
napamerpamu. 1l1abnonu aexinpkox tumis. [1labmoHu knaciB Ta ycnankyBanus. CtaHgapTHa
616mioTexa mabnoHiB MmoBu C++.

10. Buxrouni cutyarii. O6poOka BUKITIOUHHX cUTyaliid. Onepartopu try, catch, throw.

Opranizauis 0a3 JaHUX Ta 3HAHb

1. Mopneni panumx. O3HaueHHS OCHOBHUX pPEIMIMIMHUX OO0 €KTIB: BIAHOIICHHS, KIIOYa
(MOTeHIIITHUH, TEpBUHHMH, aJIbTEPHATUBHUM, 30BHIIIIHIN ), TOCUIAIbHA IJTICHICTD.

2. DyHKIioHATBHI 3anekHOCT. O3HaueHHS HOpMaTbHUX (opm. Cxema HopMamizalii cxemu
0a3u TaHUX.

3. MoBa CTpyKTYpOBaHHX 3alHTiB, 1i MOIY/I Ta ix nmpu3HaueHHs. KOHCTPYKIIl cTBOpeHHS 06a3u
JAHMUX Ta TaOJULb, X MapaMeTpH.

4. 3acoOu mnomyky naHux. OcHOBHa KOHCTpyKuUis MoBU SQL, mpusHaueHa Ay BUOMpPAaHHS
naHux. Bupasu, yMoBu Ta oneparopu.

5. BukopucranHs arperaTHux (yHKUIA y 3anuTax. ['pynyBaHHS 3amuciB y 3amuTax. YMoBa
BUOMpaHHS U1 TPYN pAAKiB. BropsiikyBaHHS psAKiB.

6. Ilomsarrs mim3anuty. Tunu mig3anuTiB. AJTOPUTM BUKOHAHHS IIPOCTOTO Ta KOPEIbOBAHOTO
1 3aIIUTIB.

7. 3acobu MmaninmymoBaHHS JaHuMu y Mol SQL. KoHcTpykuii nonaBaHHs, peaaryBaHHS,
3HMIIEHHS 3alUCIB, 3MIHU CTPYKTYpPHU TaOJIHUILI.

8. Ilonsarrs innekcy. InaexcyBanns 3acobamu SQL.

9. IlonaTTs TpaH3akuii Ta TpurepiB. BuzHaueHHs TpaH3akIii 3 TOYKaMHU NepepHBaHHS Ta 0e3
HUX.

Kommn’orepni mepexi

1. JlokanbHi, KOpHOpaTHWBHI, TJ00adbHI Cy4YacHI KOMIT'IOTEpPHI Mepexi. 3arajibHa
XapaKTepUCTHKA KOMI IOTEPHUX MEPEXK.

2. bBazoBi Tomosorii Mepex. 3aragpbHa XapaKTepuUCTHKA. Agnpecaris. AJPEeCHUH MpocTip.
Bumoru no agpecartii.

3. Komyramis. KomyTtamiss aOOHEHTIB 4epe3 TpaH3WTHY MepeXy. BW3Ha4YeHHS MapuipyTiB.
Kpurepii Bubopy mapuipyry.

4. Komyramis Ta MyJbTelJIeKCyBaHHS. AKTUBHUN Ta macuBHUM iHTepdeiic. Komyraris
kaHaniB. KomyTaris nakeris.

5. ®izyyHa Ta JOriYHA CTPYKTypH3allis KOMI'IOTEpHHX Mepex. Tumum miHiil 3B'SI3Ky Ta
cepenopuia mnepenadi iHpopmanii. KabenpHi 3acobu mepenaui indopmartii. Pagiokanamm
HAa3eMHOI0 Ta CYyTHUKOBOTO 3B'SI3KY.

6. Ilomarrs “Bimkputa cucrema” 1 mpoOieMu craHaapTusanii. baratopiBHeBHI migXif
B3aemMoii BigkpuTux cucreMm . [Iporoko. [HTepdeiic.
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Mognens OSI. PiBni mozeni OSI. @i3uunuii piBens. Kanansuuii piBenb. MepexeBuil piBeHb.
Tpancnoptuuii piBeHb. PiBens ceancis. [IpeacraBuunbkuii piBeHs. [IpukinagHuii piBeHs.
[IpoTokonu, iHTepdeiicu Ta creku mpoTokomiB. O0’eIHAHHS MEPEK HA OCHOBI MEPEKHOTO
piBHs. Cteku npoTokodiB. Ctek mporokoiiB TCP/IP.

Texnonoris Ethernet. Texnonorii Fast Ethernet, Giga Ethernet Ta 10G Ethernet.
Texnomorist 802.11g. Texnonorii mepcoHanmpbHUX Mepex (  Apxitekrypa Bluetooth).
Mepe:xHi TexHoori# TokansHuX Mepex Token Ring ra FDDI.

[Tporokomnu TpancnoptHoro piBHsi cTeky TCP/IP. IP — aapecaris. [lopsaok npuznauenus [P
— anpec. ABTomarmsauis npusHaueHHs [P — anpec. IIpoTokonu y3romkeHHs(BUPIIICHHS)
anpec. Opraxizaiiist JOMEHIB Ta IOMeHHI iMeHa. JloMeHHa cTpyKTypa Mepexi Internet.

Beo-TexHoJiorii Ta Be0-au3ain

HTML. Creuudikamii. Ctpykrypa HTMLS5-nokymenTa.

Teru, Buau teriB. ATpuOyTH.

OdopmieHHs TEKCTY, 3aroJI0BKIB, TOCHIaHb, CIIUCKIB, Tabmuib y HTML-n1okyMeHTi.
BceraBka 300paxkeHb Ta MyiabTHUMeNIHHUX KOMHIOHEHTIB y HTML-nokymenT. CTBOpEHHS
KapT-300pa’KeHb.

®opmu. 3B'130K GopMm 3 eieMeHTamu 1o3a popmamu. OpermMu.

CSS. Crnemudikarii. CSS-npaswmiia. Cenekropu y CSS3.

Buau crunizanii enemenTiB BeO-ctopiHok. Criocodu miakmouenas CSS-ctuiis. [pioputeTn.
[TonsTTs cenupivyHOCTI, CIaIKyBaHHS, KacKalyBaHHSI.

bnokoBa Mozenp eneMeHTIB BeO-CTOPIHOK. bi0KOBI, psiikoBl Ta iHIII Buau html-enemeHTis.
[To3uniroBanHs.

. Buau 1 rexnonorii Bepctku. [lepeBaru 1 Heoa1KU. 3aCTOCYBaHHS.
11.
12.

3aranbHUI OrMIsi MOBH crieHapiiB JavaScript. CHHTaKcHC Ta 0COOIMBOCTI MOBH.

Omneparopu JavaScript. Posramyxenns 1 mukiau. Omnepatopu poOotu 3 ob'ekTamu y
JavaScript.

OcobnuBocTi poboTHu 3 MacuBamu y JavaScript.

Oyukii y JavaScript.

DOM. Ilonsitrsa noxii. O6po6ku momii.

bib6mioreku JavaScript. Orns nonynspHUX 016710TeK.

Konnemist 6i6miotexku jQuery. Joctyn g0 By3miB DOM 3acobamu 0i0miotexu jQuery.
Maninynsuis By3namu DOM 3a nonomororo 6i0miorexu jQuery.

InTesnexkryanbHi ingopmaniiini cucremu. CHCTEMH IITYYHOI0 IHTEJIEKTY

HItyynuii iHTenekT. OcHOBHI 3amauyi . MarematnuyHi Moaeni. Po3mizHaBaHHs 00pasiB.
OcHOBHI TepMiHU Ta Oa30B1 MMOHSTTSI.

OcHoBHI Meroau kiactepusauii Ta kinacugikamii. IIpoctopoBi ob6nacTi, NOPIBHAHHS 3
€TaJIOHOM.

Crerudiuni 3acobu posmizHaBaHHA o0pasiB. Metox baiteca. I'pamatuuni meronu.
I'pamaruku [oy. Kaptn KoxonHeHa.

bionoriuna Ta MarematnuyHa Mojens HedpoHa. llltyuna HelponHa Mepexa. Mopenb
neprentpona Pozenbnara. AcomiatiBHa HeHpoHHA Mepeka Xomdiiaa.

JlBommapoBa HeilpoHHa Mepexka XemMiHra. baratomapoBa JiHiliHa HeWpoHHa Mepexa.
MeTto1 HaBYaHHSI «3BOPOTHE PO3IMOBCIOHKEHHS MOXUOKKU». KorHiTpoH.

EBosmroriiine mporpamyBaHHs, TeHETUYHUIN aNrOpUTM. MeTOJ «PYJIEeTKU» JUIsl TMiIBUIIEHHS
HIBUKOCTI MOIIYKY PO3B’SI3KY.
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Onepauiiini cucremu

CimeiictBo omepaniiiaux cucteM Linux. IToxomkeHHs, OCOONHMBOCTI, BiJIMIHHOCTI BiJ
Windows.

Haiinommpenimi auctpudytusu Linux, ixHi ocobmmBocTi. ['padiuni o6omonku ans Linux.
[IpaBa goctymy no daiiniB Ta qupektopiit y Linux. Komanaa asis 3MiHM IpaB I0CTYMYy.
Konconbai komanau Linux s po6oTu 3 ailmamMu Ta JUPEKTOPISIMH.

KoncounbHi koMaHau Linux Juist CTBOPEHHS 1 BUIAJIGHHS! KOPUCTYBAYiB Ta IPYIL.

Onepamiitna cucrema Windows. OcoOnuBocTi, Bepcii, KOpHCTyBavi Ta mpaBa JIOCTYIY O
daiinis.

Onepamiitaa cuctema macOS. TToxomkeHHsI, 0COOIUBOCTI, BiAMiHHOCTI Big Windows.
MobinbHa oneparriiina cuctema Android. [ToxomkeHHs Ta 0COOIUBOCTI.

MoGinbHa onepaniiina cucrema i0S. IToxokeHHs Ta 0COOIUBOCTI.

MobinbHa onepartiiina cuctemMa Windows Phone. [ToxomkeHHs Ta 0COOIMBOCTI.
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