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Buma Mmarematuka

BusHauHuky npyroro i TpeTboro MOpsAKIB Ta iXHI BIACTHBOCTI. Po3kian BU3HAuHUKA 3a
€JIeMEHTaMH Psiika a00 CTOBIIIIS.

OcHogHi o3HaueHHs. [{ii Hag maTpumsimu. O6epHeHa Matpulid. Panr maTpwuii.
Po3B’s13yBaHHS CUCTEM JIIHIMHUX PIBHSHB 32 popmynamu Kpamepa.

MaTpudHMiA 3aMUC CUCTEMH JIIHIMHUX PIBHSAHB 1 ii po3B’si3yBaHHA. Po3B’s3yBaHHS CHUCTEM
JTiHIMHUX piBHSAHBb MeToJ0M [aycca.

Pi3H1 BUM piBHSHB MPSMOI HA IJIOMINHI. 3arajibHe PiBHSIHHS MPSIMOI Ta HOTO JOCIIHKCHHS.
Kyt mix aBoMa mpsMUMH. YMOBH TapajieIbHOCTI 1 MEPIEHANKYISIPHOCTI JBOX IMPSIMHX.
Biacranb Bijg TOYKH 10 IPSIMOT.

3araibHe PIBHSHHS IUIOUIMHUA Ta WOTO JOCIHIPKEHHS. PiBHSHHS IUIOIIMHH, IO TPOXOIUTH
yepe3 TpU TOUKH. PIBHAHHS MJIOLIMHY Yy BIJpi3KaxX Ha OCsX.

Kyt Mix 1BOMa miommHamMu. YMOBH MapaiedbHOCTI 1 MEPIeHANKYISAPHOCTI JBOX TUIOMIVH.
Biacrasp BiJ TOYKH 0 IUIOLIMHU.

JexaproBa cuctemu koopauHat. [IpsimokyrHa cucrema koopauwHat. [lomsipHa cucrema
KOOpJMHAT.

O3HauyeHHS 1 BJIACTUBOCTI BEKTOPHOro A00yTKy. BekrtopHuii n00yTOK I1BOX BEKTODIB,
3aJJaHUX KOOPJUHATAMHU.

[ounsrra pynkuii. CnocoOu 3aganns pynkuii. Knacudikaiist enemeHTapHuX QyHKIIHN.
Oobmexeni Qynkuii. MonotonHi ¢ynkuii. [lapui 1 Henapui ¢yskuii. [lepioguuni ¢yHKi.
HesBno 3amani pyHKIii.

YucnoBa MocaioBHICTb. ['paHuLs YMCIOBOI MOCHIIOBHOCTI. ['paHus 3MiHHOI BEJIMYMHHU.
€nunicTh rpanuill. HeckiHueHHO BeNWKI 1 HECKIHUEHHO MaJll 3MiIHHI BEJTMYUHH.

3anayi, sIKi MPUBOAATH 10 MOHATTS MOXigHOi. O3HauYeHHs MoXinHO1. MexaHiuHMi, Hi3UIHUN
Ta TeoMeTpUYHUM 3MmicT moxigHoi. OpHocTopoHHI moxinHi. HenepepBHicTh 1
TQepeHIiioBaHICTb.

[IpaBuna audepeHuiloBaHHsS CyMH, pi3HHII, A0O0YTKY 1 yacTku. Iloxiani cranoi, 100yTKY
cTanoi Ha (YHKIIIO, CTENEHEeBOi, TPUTOHOMETPHUYHUX, MMOKA3HUKOBOI 1 JIOrapugmidHOi
b yHKII.

O3HaueHHs, TEOMETPUYHMH Ta MEXaHIuHUM 3micT audepeniiana. BnactuBocTti
nudepeniiana. [aBapianTHiCTh hopmu audepeHiiana.

[ousTTs mepBicHOI (yHKIIT Ta HEBU3HAYEHOTO iHTerpana. OCHOBHI METO/M IHTETPYBaHHS.
3amadi, MO NPUBOAATH 1O BHU3HAYEHOro iHTerpaja. O3HA4YeHHs Ta YMOBH 1CHYBaHHS
BU3HAYEHOTO 1HTeTpaa. BracTMBOCTI BU3HAYEHOTO 1HTErpaa.

OO6Guncnenns o Tiockux ¢iryp. Josxkuna ayru. Ilmoma nmoBepxHi obepranas. O0’em
Tina o0epTaHHs.

3BuyaitHi AudepeHItiaabHi PIBHAHHS, OCHOBHI TOHSTTSI.

OcCHOBHI THIM PiBHAHB 1-TO 1 2-T0 TOPSAKIB.

JMcKpeTHA MaTeMaTHKA
O3HaveHHs OyneBOi 3MiHHOI, JBIMKOBOro Habopy Ta OymeBoi (yHKIi 6ararbox 3MiHHHX.
Teopema mpo 4HCIO BCEMOXKIMBUX JBIMKOBUX HA0OPIB Ta YMCIIO BCiX OyabOBHX (YHKIIN
BIJI N-3MIHHUX.
CrenianbHi popmu OyneBux ¢ynkuiit: JTHO, KH®, JI/THD, JIKH® ta noninom XKerankina.
[TocTanoBka 3amadi mpo MiHiMIzalio OyneBux GyHKiii. OCHOBHI O3HAYCHHS 1 METOJIH.
[ousTTst moBHOTH cuctemu OynpoBUX (yHKIiH. Kpurepiit [locta moBHOTH crcTeMHu.
[TonsTTs rpada. Buau rpadis. Matpuili CyMi>KHOCTI Ta IHIIMIGHTHOCTI Tpada.
OcHoBHi npaBuiia i Gopmysin KOMOIHATOPHOTO aHATI3Y.

MartemaTH4Hi MeTOIH AOCJIiIKEHHS onepaNii Ta Teopis NPUIHATTS pillleHb
[TocranoBka 3amaui mdiHiiiHOrO mporpamyBanHs. [IpsiMa 1 gBoicTa m0 Hei 3amadi. Teopemu
JIBOICTOCTI.
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I'padiunuii Ta CUMIIIEKCHUIA METOAM PO3B’I3yBaHHS 3a]a4 JIHIHHOTO MPOTpaMyBaHHS.

Metoau BiAIIyKaHHS TOYaTKOBOTO 0a3MCHOTO BEKTOPA 3aJ1avl JIIHITHOTO MpOrpaMyBaHHS.

4. TpancroptHa 3amada 0e3 OOMEXEHb Ha MPOIYCKHI 3JaTHOCTI KOMYyHiKaliid. Meton
MOTEHITIaTIB PO3B’I3yYBaHHS TPAHCIIOPTHOT 3a/adi.

5. OcCHOBHI MOHATTS MATPUYHUX 1rop. MeToau po3B’s3yBaHHS MAaTPUYHUX IrOp.

Mepexi Ta motoku. OnTuMizaiiifHi 3aj1a4l Ha Mepekax. 3a1ada Mpo MaKCUMaJIbHUHN TIOTIK Ta

MiHIMalbHUH niepepi3. Anroputm Popra-DankepcoHa.

w

N

AJropuTMisanisi Ta NporpamMyBaHHS

1. OcHOBHI MOHATTS aITOpPUTMI3aIlii Ta MporpamyBaHHs. ba3oBi aqroOpUTMIUHI CTPYKTYPH.
Mogu nmporpamyBaHHs.

2. JliniitHi mporpamu. ApudMeTHuHi BUpasHu, apuPMETHUHI omeparii 1 CTaHIapTHI
MaTematuuHi ¢yHKii. [Ipioputer MaTremMaTnunux onepauiil. [nkpement. J{ekpement. Oneparop
MIPUCBOEHHS.

3. TloposxHiii onepatop. BBeneHHs Ta BUBEICHHS JaHUX.

4. Jloriyni omepatopu 1 Bupasu. Omneparop ymoBHOTO mnepexoxny if-else. OmepaTtop
0e3yMOBHOTO mepexoy goto. OnepaTop MHOXKXHHHOTO BUOOPY switch.

5. Bxkuaneni posranyxkenns. CxonuukoBuii onepatop if-else-if. Omepartop «? :».

6. AJropuTMH NMOEIHAHHS PO3TaTyKEHHS Ta MOBTOPEHHSI.

7. Hwuxmiuai koHctpykuii. Iukm 3 miumneHukoM for. Jleski ocoOmmBocTi mumkimy for.
OmnepaTop MocyiI0BHOTO BUKOHAHHS «,». [lukimu while ta do-while.

8. Bxmagmeni 1mkiu. IlokpokoBe BBeNeHHS Ta BHBEJEHHS JaHMX. PexypeHTHi
MOCTIiIOBHOCTI.

9. [Ilimmporpamu. OdopmieHHS Ta BUKOPUCTaHHS Mianporpam. IIpoTtotunu miamporpam.
®opmanbHi Ta GpakTHyHi mapamerpu. O0macTh aii 3MiHHUX.

10. OnnoBumipHi MacuBu. HaimpocTimmi anroputMu poOOTH 3 OJHOBUMIPHUMH MacHBaMHU.
[Momryk 3agaHoOro €leMeHTa, MOMIYK MiHIMaJIbHOTO/MaKCUMAIBHOTO elleMeHTa. [IpocTi MeTonn
BITOPSIKYBaHHS.

11. JlomatkoBi cmocobum BBeacHHS maHux. OcHOBH poOotm 3 (daiimamMu 1 TMOTOKAMH.
I'enepatop Bunaakosux uncen. KoHcTanTHI BXiHI AaHi, iHIIiaTi3allis MaCHBIB.

12. JIBoBuMipHi MacuBu. ba3oBi anroputmu st 00poOKHM €IEMEHTIB ABOBUMIPHAX MACHBIB.

13. TlonsaTTsa Bka3ziBHMKA. JluHAMi4YHI 3MIHHI Ta AUHAMIYHI MacHBH. /[MHaAMIUYHE BHIIICHHS
mam’sITi 111 OMHOBUMIPHHUX Ta JBOBUMIPHUX MACHBIB.

14. Psanku i cumBosbHI MacuBU. CTaHnapTHI QyHKIIT 17151 poOOTH 3 pAIKaAMHU.

15. Haiinpocrimi anropuTMu poOOTH 13 CUMBOJBHUMU Ta PSAKOBUMH BEJIMYMHAMH.

16. Jlunamiuni cTpykTypu aanux. Crnucku Ta jaepeBa. 3aco0u Uit poOOTH 3 (hailIoBOIO
1H(popMali€ro.

O0’€eKTHO-Opi€HTOBaHe MPOrpaMyBaHHS

1. O06’extHO-OpienToBaHe mporpamyBaHHs (OOII). Konuenmiss OOII. Etanu po3BUTKY MOB
pOTpaMyBaHHS.

2. Tlocunanns. Ilapamerpu ¢ynkuii nocunanus. Konuenmis knaciB moBu C++. CuHTakcuc
OTIMCY KJIACiB.

3. Kmacu. Omnmc «maciB. Moaudikaropu poctymy. Chenudikaropu omucy KiaciB
.Cnenuikaropu 10CTyIy 10 JOCTYITY €JIEMEHTIB KJIACiB.

4. Kiacu. Konctpykropu Ta nectpykropu. @ynkumii wienun kiacis. CrerianbHi GyHKIIT KIaciB.
Busnauenns ¢ynkmiii kinacy. BkasiBauk this.

5. Konctpykropu. Koncrpykropu 3a 3amoBueHHsSM. Konctpykropu komiil. Koncrpykropu
nepeTBOpeHHs. JleCTpyKTOpH.

6. VYcmankyBanusa. ba3osi Ta moxinHi kiacu. ApyxHi ¢pyHkmii ta knacu. BkaziBuuk this. Jlani
yneHu kinaci(data member). loctyn go enemeHTiB knaciB. OnepaTopu A0CTYIY.
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[lepeBanTtaxkenust omnepaniii. I[lepeBanTaskeHHst yHapHHX omepauid. I[lepeBaHTa)keHHs
O6inapHux onepariii. Cmocobu nepeBaHTakeHHs ornepallii. OcoONMMBOCTI TepeBaHTAKEHHS
YHapHHX onepariii ++ ta --.

[lepeBanTa)keHHs1 omepallii BBeneHHs — BuBeAeHHS. [loToku nmanmux. biGiaioTexka mOTOKIB.
Knacu norokiB. Busenenns. Maninynsatopu. DaiiioBi MOTOKH.

[[Tabmonn kmaciB. Moaudikatopu template, class ta typename. Illabmonm kmaciB 3
napametpamiu. lllabnonu aexinpkox tumis. [llaGnonu knaciB Ta ycnaakyBanus. CTangapTHa
616;o0Texa mabdoHiB MoBu C++.

Bukmtouni cutyartii. O6poOka BUKITIOUHUX cuTyalliil. Onepatopu try, catch, throw.

Opranizanis 6a3 1aHUX Ta 3HAHb
Mopemi nmanmx. O3Ha4YeHHS OCHOBHHMX PEJSIIIHHUX OO0 €KTIB: BIJHOIICHHS, KJIHOYa
(moTeHIiHUI, TIEPBUHHIN, aTbTEepPHATUBHUN, 30BHIIIHIN), TOCUIATbHA IUTICHICTS.
OyHKIIOHATBHI 3ayIeKHOCTI. O3HaueHHs HopManbHUX (GopM. Cxema HOpMmamizaiii cxemu
0a3u JaHMX.
MoBa CTpyKTYpOBaHUX 3alUTIB, 11 MOy Ta iX nmpu3HadyeHHs. KoHCTpyKIlii cTBOpeHHs 6a3u
JAaHUX Ta TaOJHIIb, iX TapaMeTPH.
3acobu momyky nanux. OcHOBHa KOHCTpyKIiss MoBH SQL, mpu3HaueHa sl BUOHMpaHHS
JaHuX. Bupasu, yMOBH Ta onepaTopu.
Bukopuctanns arperaTHux (QyHKUiM y 3anutax. ['pymyBaHHs 3amuciB y 3amuTax. YMoBa
BUOMPAHHS IS TPYII PSAAKIB. BropsikyBaHHS PSIKIB.
[Tonartsa migzanuty. TUMU Mig3anuTiB. AJITOPUTM BUKOHAHHS MPOCTOTO Ta KOPEIHOBAHOTO
M 3aIIUTIB.
3acobu ManimymoBaHHa gaHuMu y MoBi SQL. Koncrpykiii gomaBaHHS, peaaryBaHHS,
3HHIIEHHS 3aIMCIiB, 3MIHA CTPYKTYpPH TaOJIHII.
[onstra inaekcy. [naexcyBanns 3acobamu SQL.
[onsitra Tpanszakuii Ta Tpurepi. BusHaueHHs TpaH3akIil 3 TOYKaMU IEepepuBaHHS Ta 0e3
HUX.

Komm’orepHi mepe:xi
JlokanpHi, KOpPHOpAaTWBHI, TJI00adbHI Cyd4acHI KOMITIOTepHI Mepexi. 3araipHa
XapaKTepUCTHKA KOMI IOTEPHUX MEPEXK.
ba3oBi Tomosorii Mepex. 3arajibHa XapakTEepUCTHKA. Axpecarisi. AIpecHUU TPOCTIp.
Bumoru o agpecarii.
Komyranis. Komyraniss aOOHEHTIB 4epe3 TpaH3UTHY Mepexy. BuzHadeHHS MapuipyTiB.
Kpurepii Bubopy mapuipyry.
Komyranist ta MynbTumiexkcyBaHHs. AKTHUBHUI Ta macuBHMM iHTepdeiic. Komyraris
kaHaniB. KomyTariist makeris.
@di3uyHa Ta JIOTIYHA CTPYKTypHU3allisi KOMIT'IOTEPHHX Mepex. Tumu JiHii 3B'M3Ky Ta
cepenoBuina nepenaui indopmarii. Kabenbni 3acobu nepenaui indopmarii. Pagiokananu
Ha3eMHOT0 Ta CYITyTHUKOBOTO 3B'S3KY.
[onsitts “Bimkpura cuctema” 1 mnpobnemu craHgaptusamii. baraTopiBHeBUH miXin
B3aemMoii BigkpuTux cuctem . [Iporoko. [aTepdeiic.
Mogpenps OSI. PiBni moneni OSI. @i3uynwuii piBens. Kananbuuii piBeHb. MepekeBuil piBeHb.
Tpancnopruuii piBeHb. PiBens ceancis. [IpeacTaBuuiibkuii piBeHsb. [Ipukinaaauii piBeHb.
[IpoTokounu, iHTEpdeiicu Ta cTeku MpoToKoiB. OO0’ eTHAHHS MEPEX Ha OCHOBI MEPEKHOTO
piBas. Cteku npoTokoiiB. Ctek nmpotokoiis TCP/IP.
Texnonoris Ethernet. Texnonorii Fast Ethernet, Giga Ethernet Ta 10G Ethernet.
Texnomorist 802.11g. Texnonorii mepcoHanmpHUX Mepex ( Apxitekrypa Bluetooth).
MepexHi TexHomori# tokansHuX Mepex Token Ring ta FDDI.
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[Tpotokonu TpancnoptHoro piBHA cTeky TCP/IP. IP — anpecauis. Ilopsnok npusHaueHus [P
— azapec. ABtoMaru3zauis npuszHaueHHs [P — agpec. [IpoTokonu y3romxeHHs(BUPIILICHHS)
anpec. Opranizairist JOMEHIB Ta JoMeHHI iMeHa. JloMeHHa cTpyKTypa Mepexi Internet.

Be6-TexHouiorii Ta BeO-1u3aiiH
HTML. Crneuundixkanii. Ctpykrypa HTMLS5-n0kymenTa.
Teru, Buau teriB. ATpuOyTH.
OdopMIeHHS TEKCTY, 3ar0JIOBKIB, IIOCWJIaHb, CIUCKIB, Tabmuis y HTML-10KyMeHTi.
BcraBka 300pakeHp Ta MynbTHMenidHNX KoMmmoHeHTiB 'y HTML-noxyment. CtBOpeHHS
KapT-300pa’keHb.
®opmu. 3B'130K hopm 3 eneMeHTamMu 1mo3a GopMamH.
CSS. Crneuudixkarii. CSS-npasuna. Cenexropu y CSS3.
Bunu ctunizarii enemeHTiB BeO-cTopiHOK. CriocoOu miakmouenHss CSS-ctunis. [Ipiopurern.
IoHsATTS crienudiuHOCTI, CIaKyBaHHs, KACKayBaHHS.
biiokoBa Mojienb eeMeHTIB BeO-CTOPIHOK. bIOoKOBI, psaKoOBi Ta iHII Buau html-emeMeHTiB.
[To3umiroBaHHS.

. Bunnm 1 rexnosorii Bepctku. [lepeBaru i Hepomiku. 3acTOCYBaHHS.
11.
12.

3aranpHU orfisiAg MOBHU crieHapiiB JavaScript. CHHTaKkcHC Ta 0COOIMBOCTI MOBH.

Omnepatopu JavaScript. Posramyxenns 1 mukiau. Omeparopu poOOTH 3 00'ekTamMu Y
JavaScript.

OcobmmBocTi poboTn 3 MacuBamu y JavaScript.

®yukuii y JavaScript. Function Declaration ta Function Expression.

Pekypcis, crek. ImeHoBaHi QyHKIIIOHANBHI BUpa3u. BBeieHHS B METOAM 1 BIACTUBOCTI.
DOM. Ilonsitrst moaii. O6po6ku moii.

bibmioreku JavaScript. Ormisa nomynsipHux 610J110TEK.

InTesexkTyanbHuil aHai3 JaHuXx. CHCTEeMH IITY4YHOI 0 iHTEJIEKTY
Hryynuii iaTenekT. OcHOBHI 3amauyi. Marematnuni mozeni. PosmizHaBaHHS 00pasiB.
OcHoBHI TepMiHH Ta 0230Bi TOHATTS.
ExcneptHi cucremMu. OCHOBHI MOHATTS Ta BU3HaueHHs. MeTtononorist po3poOku. ExcnepTHi
CHCTEMH PeabHOTrO Yacy.
bionoriuna Ta MmaremaTnuHa Mojens Heidpona. llltyyna HeliponHa wepexa. Mogens
neprentpona Pozenbnara. AcomiaTiBHa HEHPOHHA Mepeka Xomdiaa.
JlBomapoBa HeiipoHHa Mepeka XemMiHra. baratomapoBa JiHIIfHA HEHPOHHA Mepeka.
Meton HaBYaHHS «3BOPOTHE PO3MOBCIOIKEHHS TOXUOKM».
'eneTnunmii anroput™. ['eHeTwuHi omepartopu. EmiTH3M Ta METON «PYyJIETKW» TpH
dhopMyBaHHI HOBOT'O ITOKOJIIHHS.
Betyn no anainizy qaHux Ta MAllMHHOTO HABYAHHS.
[linroroBka ganux. Po3BimyBanpHU aHANI3 JAaHWX Ta iX MPENPOLECIHT B 3a/adax aHaTi3y
JAHWX.
Hapuanns 3 Buntenem. 3anava kinacudikarii. Jlepesa pimmens, SVM, kNN.
Hauanns 3 Buntenem. 3agada nporaosy. JliHiliHa perpecis.
Jlorictuuna perpecis. [lepeBaru anroputmy.
HanamryBanHa Ta oOLiHKAa MoOfenedl MalIMHHOrO HaB4yaHHA. [IpoOiema mnepeHaBUaHHI
MOJIEII.
HaBuanus 0e3 BuMTesst. AITOPUTMU KJIacTepU3aLlii.
HaBuanns 0e3 Buurens. Peaykuis ganux. MeTo1 roJOBHUX KOMIIOHEHT.
OCHOBHM KOMIT IOTEpHOI JTIHTBICTUKHU. AHAJII3 TEKCTY.
AHaJi3 4acoBHX PSIIB.
AncamOJIeBl MOJIENI.
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Onepauiiini cucrteMu
CimeiictBo omeparniiaux cucteM Linux. IloxomkeHHS, 0COOJMBOCTI, BIIMIHHOCTI BIJ
Windows.
ApXiTeKTypa onepariiHux CUCTEM.
[ponecu Ta motoku. [InanyBaHHs MPOIECIB B ONEpaIliiHUX CHUCTEMaX.
Hatimommpenim quctpudytuBu Linux, ixHi oco0auBocTi. ['padiuni o6omonku Ay Linux.
[IpaBa noctyny no ¢aiiniB Ta qupekropiil y Linux. Komanau 11 3MiHM ipaB AOCTYITY.
KoHconpHi koMaHau Linux miis po6oTu 3 daiiiaMu Ta JUPEKTOPISIMHU.
KonconbHi komanau Linux /it CTBOPEHHS 1 BUIAJICHHS KOPUCTYBAdiB Ta TPYIL.
IaTrepdeiic komanaHoTrO psinka Bash, ctBopenns bash-ckpunris.
Oneparmiitna cucrema Windows. Oco0nmBOCTI, Bepcii, KOPUCTyBadi Ta MpaBa JOCTYIY IO
daiiis.

10. MobinbHa onepariitHa cucremMa Android. [ToxomkeHHs Ta 0COOTUBOCTI.
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