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['onoBa paau Omxera MAPTHUHIOK

Yepnisui — 2023



H~own

o

10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.
21.

SE A

Buma maremaTnka

Bu3HayHuku Apyroro i TpeTboro MopsAKiB Ta iXHI BiacTHBOCTI. Po3kian BU3HauHMKA 3a
€JIEMEHTaMU psiJIKa a00 CTOBIIIS.

OcHogHi o3HaueHHs. [ii Hag maTpuisamu. O6epHeHa Mmatpulid. Panr matpuit.
Po3B’s13yBaHHs cucTeM JIIHIMHUX PiBHSHB 3a hopmynamu Kpamepa.

MaTpu4HHI 3amuc CUCTEMH JIIHIMHUX PIBHSAHB 1 ii po3B’si3yBaHHs. P03B’sI3yBaHHS CHUCTEM
JiHIMHUX piBHSAHBb MeToOM [ aycca.

Pi3H1 BuM piBHSHB NPSIMOi Ha TJIOMIKHI. 3arajibHe PiBHSIHHS IPSIMOI Ta HOTO JOCIIIKEHHS.
Kyt M aBoMa mpsMUMH. YMOBH MapajieIbHOCTI 1 MEPIEeHAUKYISIPHOCTI JABOX MPSIMHUX.
Bizacranp BiJf TOUYKH 10 MPSMOI.

3aranpHe PIBHSHHA IUIOUIMHUA Ta MOTO JOCHIHKEHHS. PIBHSHHS TUIOIIMHM, IO MPOXOIUTH
yepe3 TpU TOUKH. PIBHAHHS MIOUIMHY Yy BiJpi3KaX Ha OCSX.

KyT Mk 1BOMa 1utomuHamMy. Y MOBH HApaJIeIbHOCTI 1 MEPIEHANKYIISIPHOCTI TBOX IJIOIIHH.
Biacrass BiJ TOYKH 0 [UIOLINHU.

HexaproBa cucremu koopaunat. [IpsimMokyTHa cucrema koopauHat. [lomsipa cucrema
KOOp/MHAT.

O3HaueHHS 1 BJIACTHBOCTI BEKTOPHOTO 100yTKYy. BexTopHmMii HOOYTOK IBOX BEKTOPIB,
3aJJaHUX KOOPJMHATAMH.

[MonsarTs Gynkuii. Cnocobu 3ananus Gpynkuiii. Knacudikamis enemMmenTapHuX QyHKIIN.
Oo6mexeni pynkuii. MonotonHi ¢ynkuii. [lapni 1 Henapui Qynkuii. [lepionnuni GyHKIII.
HesiBHO 3a7ani QyHKIII.

YuciioBa MOCHIIOBHICTh. ['paHUIT YHCIIOBOT MOCIITOBHOCTI. ['paHuId 3MiHHOI BEJIMYMHHU.
€uHicTh TpaHuii. HeckiHueHHO BENUKI 1 HECKIHYCHHO MaJTi 3MiHHI BEJIMYUHHU.

3anaui, SKI MIPUBOJATH J10 MOHATTA MOXiAHO1. O3HaueHHs MoxigHoi. MexaHiuHul, (pi3udHuil
Ta TeOMETpUYHUN 3MmicT mnoxigHoi. OnpHocTopoHH! moxinHi. HemepepBHicTh 1
TQepeHIiioBaHICTb.

[TpaBuna audepeHuiOBaHHS CyMH, pi3HMILI, AOOYTKY 1 yacTku. IloxigHi cranoi, 70OyTKy
cTanoi Ha (YHKIIIO, CTENEHEeBOi, TPUTOHOMETPUYHUX, MOKA3HUKOBOI 1 JOrapugmiuHoi
GyHKIIIH.

O3HaueHHs, TeOMETPUYHMH Ta MeXaHiuHuM 3micT 1udepeHmiana. BractuBocTi
nudepenniana. [aBapianTHicTh Gopmu audepeHiiana.

[TonsATTS nepBicHOI GYyHKIIT Ta HEBU3HAUYEHOTO iHTerpaja. OCHOBHI METO/IM IHTETPYBaHHS.
3ajmavi, 1m0 OPUBOAATH JO BHU3HAUYEHOTo iHTerpasia. O3HAaYeHHS Ta YMOBU I1CHYBaHHS
BU3HAYEHOT0 1HTerpaja. BracTuBocTi BU3HAY€HOro iHTerpaa.

OO6uucnenss rion] mwiockux Qiryp. Josxuna ayru. [Tnoma nosepxHi obepranHs. O6’eM
Tina o0epTaHHS.

3Buyaiini qudepeHiaabHi piBHSIHHSI, OCHOBHI MMOHSTTS.

OCHOBHI THITU PiBHSAHB 1-TO 1 2-r0 NOPSKIB.

JAuckperHa mareMmaTuka

O3nauenHs1 OyJneBOi 3MiHHOI, JBIfKOBOro Habopy Ta OyneBoi (yHKIii 6araTboxX 3MiHHHX.
Teopema mpo 4YHMCIIO BCEMOXKIIMBUX ABIMKOBUX HAOOpIB Ta YMCIO BCiX OynIbOBHX (PyHKIIIH
BiJl N-3MIHHUX.

CrneuianbsHi popmu Oynesux ¢pynkuii: JHD, KHO, JAHD, AKH® ta noninom XKerankiHa.
[TocTanoBka 3a7aui mpo MiHiMizalito OyneBux QyHKIii. OCHOBHI O3HAYEHHS 1 METO/IH.
[TonsTTst moBHOTU cuctemu OynboBux pyHkuii. Kputepiit [Tocta moBHOTH crcTeMHu.
[ToustTs rpada. Buau rpadis. Matpuiii cyMi>KHOCTI Ta IHIIUIAEHTHOCTI rpada.

OcHoBHI npaBuiia i GopMyTu KOMOIHATOPHOTO aHATI3Y.
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MaremMaTH4Hi METOAU OCJIiIKEHHS onepanii

ITocTanoBka 3a/auyi JiHIHHOTO TTporpamyBaHHs. [Ipsma 1 gBoicTa 10 Hel 3amayi.

['padiunuii Ta CUMIZIEKCHUN METO/M PO3B’SI3yBaHHS 3aj1ay JIIHIHHOTO POTrpaMyBaHHS.
MeTou BiIIIyKaHHS TOYaTKOBOTO 0A3MCHOTO BEKTOPA.

TpancnoptHa 3amada 6e3 oOMexeHb. MeToJ MOTEHLIaT B pPO3B’SI3yBaHHS TPAaHCHOPTHOL
3aadyi.

OCHOBHI OHATTSI MATPUYHUX irop. MeToau po3B’si3yBaHHS MAaTPUYHUX irOP.

Mepesxi Ta motoku. OnTumizaliiifHi 3a7a4i Ha Mepexax. 3agada mpo MaKCUMaJIbHUH TOTIK Ta
MiHIMaTbHUH epepi3. Anroputm Popra-DankepcoHa.

AJIropuTMisanisi Ta IporpaMmyBaHHs

OCHOBHI TOHATTS anNTroOpuTMi3alii Ta mporpamyBaHHs. ba3oBi anropuTMiuHi CTPYKTYpH.
MoBu nporpamyBaHHS.

Mogsa nporpamyBanus Ci. Ctpykrypa nporpamu mMoBoto Ci. IIpaBuna opopmiieHHS KOmy
nporpamu MoBoto Ci. 3minHi. IMeHoBaHi koHcTaHTH. CTaHAapTHI TUNK AaHux MoBu Ci.
JliniiiHi  mporpamu. Apudmernuni Bupazw, apudmMeTHuHi omepamii 1 CTaHIAPTHI
matematuuyHi (Qynkuii. Ilpiopurer MaremaTuuHux omepariii. I[HkpemeHT. JleKpeMeHT.
OrniepaTop MPUCBOEHHS.

[TopoxHiii oneparop. BBeneHHs Ta BUBEACHHS TaHUX.

Jloriuni omeparopu 1 Bupasu. Omneparop ymoBHoro mnepexoxy if-else. Ormeparop
6e3yMOBHOT0 nepexoy goto. OnepaTop MHOKMHHOTO BUOOpY switch.

Bxknaneni posranyxenns. CxoaunkoBuit onieparop if-else-if. Oneparop «? :».

AJNTOpUTMHU MOEHAHHS PO3TATYKEHHS Ta MOBTOPEHHS.

Huxomiuni kouerpykiii. [ukn 3 miyunsHukoM for. [esiki ocobmuBocti mukiy for. Oneparop
MOCIIIJOBHOTO BUKOHAHHS «,». [{ukim while Ta do-while.

Bxnageni mukiu. [TokpokoBe BBeIeHHS Ta BUBEACHHS JaHUX. PeKypeHTH1 MOCIIiI0BHOCTI.
[Tinnporpamu. OdopmieHHs Ta BHUKOpUCTaHHA mianporpam. [Ipototunu miamporpam.
®opmainbHi Ta pakTuyHi napameTpu. O61acTh i 3SMIHHUX.

OpnHoBumipHi MacuBH. Haifnpocrimni anroputMu poOOTH 3 OAHOBUMIPHUMH MacHBaMH.
[Tomryk 3amaHOrO €IeMeHTa, TMOIIYK MiHIMAJIbHOIO/MaKCUMalbHOTO enemeHTa. [IpocTi
METO/AM BIIOPSAIKYBAHHS.

JonaTtkoBi ciocobu BBeneHHA naHuX. OcHOBH poOoTH 3 Qaitamu 1 motokamu. I'eneparop
BHITaAKOBHUX yHcel. KoHcTanTHI BXiaHI AaHi, 1HIiadi3allis MacuBiB.

JIBoBuMipHI MacuBU. bazoBi anroputmu A oOpoOKH €IeMEHTIB JBOBUMIPHUX MacHBIB.
ITousTTss Bka3iBHUKA. [[MHaMiyHI 3MIiHHI Ta OWHAMIYHI MacuUBH. J[MHaMiYyHE BUILICHHS
nam’sITi ISl OJHOBUMIPHUX Ta JBOBUMIPHUX MacHBIB.

Psinku i cumBonbHI MacuBu. CTanAapTHI QYHKIT A7 poOOTH 3 PSIKAMH.

HaitnpocTimn anroputMu poOOoTH 13 CHMBOJIBHUMHU Ta PAJKOBUMHU BETMUNHAMHU.

Junamiuai cTpykTtypu naHux. Crucku Ta JepeBa. 3acodu aiast poOotu 3 (ailoBoro
iH(popMmati€ro.

O0’ekTO-0pi€HTOBaHE MPOTrPaMyBaHHA

O6’exto-opientoBane mnporpamyBanHs (OOII). Konnenuiss OOII. Etanu po3BUTKYy MOB
nporpamyBaHHs. 00’ €KTO-Opi€HTOBaHE MPOrpaMyBaHHS.

[Tocunanns. [Tapamerpu (ynkmii mocunanusa. Konmenis kiaciB moBu C++. CHHTaKcuc
OTIHCY KJIaciB.

Kmacu. Ommc «maciB. Moaudikaropu nmoctymy. Crernudikatopu ONMUCYy  KJaciB.
CriermudikaTopu JOCTYIy 710 JOCTYIy €JIEMEHTIB KIIACiB.



4. Kimacu. Korcrpykropu ta nectpykropu. OyHKIii wieHn kiaaciB. CrnemnianbHi GyHKIIIT KIacis.
Busnauenns ¢yskuiii knacy. BkasziBuuk this.

5. Koucrpykropu. Koncrpykropu 3a 3amoBueHHSM. KoHcTpykTopm komiii. KoHcTpykTOopm
MepeTBOPEHHS. JleCTpyKTOPH.

6. YcnagkyBanns. ba3osi Ta nmoxingHi knacu. JpyxHi ¢yHkuii Ta kimacu. BkaziBauk this. lani
yreHu kiaciB(data member). Jloctyn 1o enemeHTiB kinaciB. OmnepaTopu H0CTYITY.

7. [TlepeBantaxxenHs ormepaiiidi. [lepeBaHTakeHHS YHapHUX omnepamii. IlepeBaHTakeHHS
OiHapHux omepariii. CriocoOu nepeBanTaxeHHs ornepariii. OcoOIUBOCTI MepeBaHTAKEHHS
YHapHHUX onepariii ++ ta --.

8. IlepeBaHnTakeHHs omepallii BBeJIeHHS — BHBeACHHsA. [loToku manux. BibmioTeka MOTOKIB.
Kiacu notokis. Busenenns. Maninynsatopu. ®aitioBi MOTOKH.

9. Illabnonm knaciB. Momudikaropu template, class ta typename. I[llabGmoHu kmaciB 3
napameTrpamu. [1la6monu nexinpkox turmis. [1la6monu kiaciB Ta ycrnaakyBanHs. CtaHmapTHa
6i0mioTexa mabaoHiB MoBu C++.

10. Bukmtouni cutyanii. O6poOka BUKIIOUHUX cUTyaliil. OnepaTtopu try, catch, throw.

Opranizauisa 6a3 1aHUX Ta 3HAHb

1. Mogeni panux. O3Ha4eHHS OCHOBHHX pEJAIIMHUX 00 €KTIB: BIIHOIICHHS, KIIIOYa
(TOTeHUIHWIA, TEpBUHHMIA, aJIbTepHATUBHUHN, 30BHINIHIN), TOCHIIATbHA HITICHICTS.

2. ®ynkuioHanbHi 3anexHocTi. O3HaueHHs HopMaidbHUX (opm. Cxema Hopmauizalii cxeMu
0a3u 1aHuX.

3. MoBa cTpyKTypOBaHHUX 3aluUTiB, i1 MOAYN I Ta iX mpusHaueHHs. KoHcTpykiii cTBOpeHHs 6a3u
JAHWUX Ta TaOJIHIb, X TTApaMeTpH.

4. 3acobu momyky aaHux. OcCHOBHa KOHCTpyKuis MoBH SQL, mpusHaueHa i BUOMpaHHS
JIaHux. Bupasu, ymoBH Ta onepaTopu.

5. Buxopucranus arperaTHux (yHKUil y 3anutax. ['pynyBaHHsS 3amuciB y 3amuTax. YMoBa
BUOUpPAHHA Ui TpyH pAaKiB. BopsiaikyBaHHS psAKiB.

6. Ilonarts mimzanuty. Tunu mig3anuTiB. AJTOPUTM BUKOHAHHS IPOCTOrO Ta KOPEIbOBAHOIO
M 3aIMUTIB.

7. 3acoOu ManinmymoBaHHS aaHumMu y MoBi SQL. KoHcTpykuii nomaBaHHs, pelaryBaHHS,
3HUIICHHS 3aIUCIB, 3MIHU CTPYKTYPHU TAOJIHIII.

8. IlousaTTs iHAekcy. InaekcyBanHs 3acobamu SQL.

9. IlonsaTrs Tpan3akuii Ta Tpurepi. Bu3HaueHHs TpaH3akIii 3 TOYKaMU MepepuBaHHs Ta Oe3
HUX.

Komm’rorepni mepexi

1. JlokanbHi, KOpPHOpaTUBHI, TIJI0OANbHI Cy4acHI KOMIT'IOTepHI Mepexi. 3araibHa
XapaKTePUCTHKA KOMI FOTEPHUX MEPEK.

2. ba3oBi Tomozorii Mmepex. 3arajgbHa XapakTepHCTUKa. Anpecamis. AJIpecHUl MpocTip.
Bumoru no agpecartii.

3. Komyramis. Komyramist aOOHEHTIB yepe3 TpaH3UTHY Mepexy. Bu3HaueHHs MapuIpyTiB.
Kputepii Bubopy mapuipyry.

4. Komyramiss Ta MyJnbTEIUIEKCYBaHHS. AKTUBHUM Ta mnacuBHMi iHTepdeiic. Komyraris
kaHaiiB. KomyTalisi makeris.

5. @i3uyHa Ta JIOTIYHA CTPYKTypHU3allis KOMO'IOTEpHUX Mepex. Tumm JiHid 3B'SI3KYy Ta
cepenoBuma nepenadi iHdopmarii. Kabenpni 3acobu mepemaui iHdopmarii. Pagiokanamu
HA3€MHOT'0 Ta CYITyTHUKOBOTO 3B'SI3KY.

6. IlomsTTss “BigkpuTa cuctemMa” 1 mpoOiieMH cTaHmapTu3aiii. baraTopiBHeBHMHA miaXis
B3aeMO/i1 BiikpuTHx cucreM . [Iporokon. [nTepdeiic.
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Mopgenb OSI. PiBai moneni OSI. ®i3uunwmii pieeHb. Kananbauii piBeHb. MepekeBHil piBEHb.
Tpancnoptauii piBens. PiBens ceancis. [IpencraBHunbkuii piBens. [Ipukinagauii piBeHb.
[Iporokomu, inTepdericn Ta cTeku TpPOoTOKoIiB. O0’€THaHHS MEPEX Ha OCHOBI MEPEKHOTO
piBus. Cteku npoTtokouiB. Ctek npotokoniB TCP/IP.

Texnomorist Ethernet. Texnosnorii Fast Ethernet, Giga Ethernet Ta 10G Ethernet.
Texnonorist 802.11g. Texnonorii mnepcoHampHux Mepex ( Apxitektypa Bluetooth).
MepesxHi TexHosorii JokanbHuX Mepex Token Ring ta FDDI.

[IpoTtokomu Tpancnoptroro piBHs cteky TCP/IP. IP — appecanis. [Topsnok npusnauenus 1P
— anpec. ABTomarm3arisi npusHaueHHs [P — angpec. IIpoTokonu y3ropkeHHs(BUPIIICHHS)
azapec. Oprani3aitist JOMeHiB Ta JoMeHH] iMeHa. JloMeHHa cTpyKTypa Mepexi Internet.

Beo-TexHoJ10ril Ta Be0-au3aiin

HTML. Cneuudikauii. Crpykrypa HTMLS5-nokymenTa.

Teru, Buam TeriB. ATpuOyTH.

Odopmienns TekcTy, 3arojioBKiB, MOCHIAaHb, CIIUCKIB, Tabmuib y HTML-10KkyMeHTi.
BcraBka 300pakeHb Ta MyJbTUMENIMHMX KoMmmoHEeHTIB y HTML-nokymenT. CTBOpeHHS
KapT-300pa’keHb.

®opwmu. 3B's130K (hopm 3 enemMeHTamu 1o3a popmamu. OperiMu.

CSS. Cneundikarii. CSS-npasuiia. Cenexkropu y CSS3.

Buam crumnizarii enemenTiB Be6-cTopiHok. Criocobu migkimrouenHus CSS-crumis. [Ipiopurern.
[TonsTTs crienupivyHOCTI, CaIKyBaHHS, KaCKalyBaHHS.

biokoBa Mozenb eneMeHTIB BeO-CTOPIHOK. bIoKOBI, psIKoOBi Ta iHIII BUaW html-emeMeHTiB.
[To3uiiroBanHs.

. Bunu 1 rexnonorii Bepctku. [lepeBaru i HeoIiKu. 3aCTOCYBaHHS.
11.
12.

3aranbHUM oriisg MOBHU ciieHapiiB JavaScript. CHHTaKkcHC Ta 0COOJIMBOCTI MOBH.

Omnepatopu JavaScript. Posramyxenns 1 nukim. Omnepatopu poOoTu 3 00'€eKTamMu 'y
JavaScript.

Oco0nuBocTi po6oTu 3 MacuBamu y JavaScript.

®yukuii y JavaScript.

DOM. Ilonstrs noxii. O6poOku momii.

bibniorexu JavaScript. Orisin monmyasipHUX 010J110TEK.

Konnenmis 6i6moreku jQuery. Joctyn no By3niB DOM 3acobamu 6i6miotexu jQuery.
Masninynsauig Byznamu DOM 3a nonomororo 6101i0texku jQuery.

InTenexryanabHi ingopmauiiini cucremu. CHCTeMH IITYYHOIO iHTEJIEKTY

[rygnuit iaTenexkt. OcHOBHI 3amadi . Martemarnuni Mmozemi. Po3mizHaBaHHS 00pasiB.
OcHoOBHI TepMiHH Ta 0a30B1 MOHATTS.

OcHoBHI Meroau kKiactepu3auii Ta kiacudikauii. [IpocropoBi o0nacTi, MOpIBHSHHS 3
€TaJIOHOM.

Cnemudiuni 3acobu posmizHaBaHHS o00pa3iB. Meton baiieca. ['pamaTuyHi METOIH.
I'pamaTtuku [oy. Kaptu KoxonHeHa.

bionmoriuna Ta MaremarmuHa Mojenb HeWpona. IllTyyHa HelipoHHa wmepexa. Mopenb
nepuentpona Po3en6iata. AcoriaTuBHa HelipoHHa Mepexxa Xondinaa.

JBomapoBa HeiipoHHa Mepexa Xemminra. bararomapoBa IiHiIiTHA HEHpPOHHA MeEpexa.
MeTtoa HaBYaHHS «3BOPOTHE PO3MOBCIOKEHHS MOXUOKM». KOorHiTpoH.

EBouttoniiifHe nporpaMyBaHHs, TEHETUYHUNA aaropuT™M. MeToa «pyJaeTKu» s TiABUILEHHS
HIBUIKOCTI MOIIYKY PO3B’SI3KY.
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Omnepauiiini cucremu

CimeiictBo omeparniiaux cucreM Linux. IToxomkeHHS, 0COOJMBOCTI, BIAMIHHOCTI BiJ
Windows.

Hatinommpeninn auctpudytuBu Linux, ixHi ocobmuBocTi. ['padiuni o6omonku st Linux.
[TpaBa noctyny a0 ¢aiiniB Ta qupektopiit y Linux. Komanna 1ist 3MiHM IpaB AOCTYIY.
KoHconpHi koManau Linux miis po6oTu 3 daitiaMu Ta JUPEKTOPISIMH.

KonconbHi koManau Linux 171t CTBOPEHHS 1 BUIAIEHHS KOPUCTYBAUiB Ta rPYII.

Oneparriiina cucrema Windows. Oco0auBOCTi, Bepcii, KOpUCTyBadi Ta MpaBa JAOCTYIy 10
daiinis.

Oneparriiina cucrema macOS. [ToxomkeHHs, 0COOIMBOCTI, BiqMiHHOCTI Big Windows.
MoGinbHa onepaniiina cucrema Android. [ToxomxeHHsS Ta 0COOIMBOCTI.

MobinbHa onepartiiina cuctema i0S. I[ToxomkeHHs Ta 0COOTMBOCTI.

10. MobinbHa onepariitna cucrema Windows Phone. IToxomkeHHs Ta 0cOOIMBOCTI.
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