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MMOsACHIOBAJIBHA 3AIIMCKA

OcBiTHRO-TIpO(ECiIitHOI0 MpoTrpaMor0 TIATOTOBKMA OakajgaBpa 3a
cunemianpHicTIO 122 «Komm’'toTepHi Hayku Ta iH(pOpMAIiiHI TEXHOIOTIi»
nepeabadaeTbess  BCTymHE (QaxoBe BUNPOOYBaHHS 3  abiTypieHTamH,
BUIMYCKHUKAMH TEXHIKyMiB, KOJIE/KIB, BHIIMX MNPO(DeciiiHO-TeXHIYHUX
YUHJIUII TTPY BCTYTII Ha HABYaHHA 3a CTyneHeM «bakanaBpy 3a CremiaabHICTIO
«Komm’toTepHi Hayku Ta iHQOpMaLiiHi TEXHOJIOTII».

[epenik muTaHp IS MPOBEACHHS MPOBEICHHS ICIHUTY 0a3yeThCsl Ha
HaBYaIBHOMY MaTepiaii ¢yHAaMEHTaIbHUX Ta CHelialbHUX AUCIUILIIH.

Meta ¢axoBux BCTyNmHHUX BHNpoOyBaHb. BcTyn Ha HaB4yaHHA 3a
ctynneHeM «bakamaBp» Tonsra€ y BH3HAUEHHI pIBHSA MiATOTOBIEHOCTI
BCTYIHUKIB, $Ki OaxaloTh HaBuaTHUCh Yy llonTaBchkoMy yHIBEpCHTETI
€KOHOMIKH 1 TOPTIBIIi 32 HAPSIMOM TiATOTOBKH «[HpOpMaTHKaY.

Bumorn nmo 3ni0oHocteii i miaroromaenocrti abitypienTiB. s
YCHIIIHOTO 3aCBOEHHS  OCBITHBO-TIpodeciiiHoi mporpamm  «bakamaBpay
a0ITypi€HTH MOBHHHI MaTH 37i0HOCTI J0 BOJIOJIHHS 3HAHHSAMH, YMIHHSAMH i
HaBUYKaMU B Taly3i NPUPOJHHYOHAYKOBHX, 3arajJbHOCKOHOMIYHHX Ta B
OUCLUIUTIHAX, IO BHBYAIOTbCA HA |-My Kypcl CTyIOGHTaMHM HalpiaMy
«ladopmaTkay.

XapakrepucTuka 3micty nporpamu. [Iporpama ¢paxoBux BCTYIMTHHX
BUTNIPOOYBaHb CIIUPAETHCA HA OCBITHRO-KBaNiPiKamiiHy Iporpamy MiroTOBKH
MOJIOAIIIOTO  CTIemiaiicTa 3i cremianbHOCTI (abo Tamy3i) Ta OJHOYACHO
BiJOMBa€ BUMOTH IO CTYJICHTIB PiBHS MiATOTOBKH «bakanaBpy BH3HAYCHUX Y
rajly3eBUX CTaHJapTax BHIIOI OCBITH JaHHMX OCBITHbO-KBai(iKamiiHUX
PiBHIB.

Ilopsimok  mpoBezeHHS ~ (axoBUX  BCTYIHHMX  BHIIPOOYBaHb
Bu3HavaeTbess [lomoxkeHHsM mipo mpuiiManbHy kowmicito IIVET Ta
[TomosxeHHsIM TIpO TIpeIMETHI eK3aMeHaIlliiftHi Ta GaxoBi aTecTariiiHi Komicii 3
MIPOBEICHHSI BCTYITHUX BUIIPOOYBaHb.



HEPEJIIK IMTAHB, IO BUHOCATBHCS HA ®AXOBE
BCTYIIHE BUITPOBYBAHHS

MareMaTHYHU# aHATI3

Tewma 1. Beryn. [iiicHi uncna.

Beryn.  Bumorn — MoaynbHO-pedTMHroBoi  cuctemu.  DyHKmIi,
3UMCJICHHI ~ MHOXXWMHHW, MaremMaTuuHa iHaykumis. JlilicHi  yucra.
IaTeprperartiss MHOXWHHA JiiCHUX drcen. UncioBi MHOKHUHA. AOCOTIOTHA
BEJIMYHMHA YUCIIA.

Tema 2. UucioBl MOCHIIOBHOCTI.

Uwucnosi mocmigoBHOCTI. 30DkHI mocmigoBHocTi. Kpurepitt Ko
301KHOCTI YACIOBUX MOCHiAOBHOCTEH. DYHKIIIT O/THIET 3MIHHOI.

Tewma 3. ['panuns ¢pyHKuii oqHi€l 3MiHHOT.

I'panuus ¢ynkuii. BnactuBocti rpanuns. BusHauni rpanumi. HeckindeHHo
Maixi W HeckiHUueHHO Benuki ¢yHKIii. [lOpiBHSHHS HECKIiHYEHHO Majux
(GyHKITH.

Tewma 4. HenepepBHi QyHKIII.
Henepepsuicts ¢yHKii B Touti. Enementapni ¢pynkmii. Kimacudikamist Toqok
po3puBy. OCHOBHI BIIACTUBOCTI HETIEPEPBHUX (PYHKIIIH.

Tewma 5. ludepennianpae unucieHHs QyHKIIi 0HI€T 3MiHHOT.
[Monsitts moxigHoi. 3aaadyi, 110 TPUBOASITH IO HOHATTS NMOX1AHOT. O3HAYCHHS
nmoxigHoi. MeXaHIYHWA Ta TEOMETPUYHUIM 3MiICT MOoXigHOi. OIHOCTOPOHHI
noxigHi. Heckinyenni moximui. [Toximui enemenrapuux (yHkiii. [Toxigna
obepuenoi ¢yukiii. [loximna Ta 11 BaactuBocTi. Jlorapudmiuna mnoximHa.
HdudepennitoBanHss  TapaMeTpUYHO Ta  HESBHO  3aJaHWX  (PYHKIIIMH.
Hudepenmian  ¢ynkmii. Iloxigai Ta gudepeHiaiy BUMMX MOPSIKIB.
dopmysia JleiOHia 11 n-HOT noxiaHoi. JJudepeHiiiaiy BUIIMX TOPSIIKIB.

Tema 6. 3acrocyBanHs AU(EPEHLIATEHOTO YUCICHHS.

Teopemu mpo cepenne 3HadeHHs: Teopema Depma, Teopema Poms,
teopema Jlarpamxka, Tteopema Komri. 3acrocyBanHs Teopem. IIpasmiio
Jlomitans st pO3KPHUTTA HeBu3HadeHocTei. Dopmymna Teiopa. O3Haka
MOHOTOHHOCTI (QyHKuii. ExcrpemanbHi Toukd. ONYKJIiCTh Ta BrHYTICTB
KpuBOi. AcuMnToTH Tpadika QyHKIii. 3aranpHa cxema JociipKeHHsT QyHKIIi
1 moOynoBa ix rpacdikis. PiBHOMipHO HenepepBHi QyHKIii. Teopema KanTtopa
PO PIBHOMIpHY HENepepBHICTh. TeopeMa Mpo HemepepBHICTH OOEPHEHOI
GyHKII.

Tema 7. udepeHniansHe YuCICHHs QYHKIIT BEKTOPHOT'O apTyMEHTY

Oynkuii 6aratbox 3miHHMX. HemepepBHicTh (yHKUIi 1BOX 3MiHHHX.
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OcHOBHI  BIAacTMBOCTI  HemepepBHUX  (QyHKUiA. YacTuHHI  MOXijmHI.
Hudpepenuian. Heseai  ¢ynkuii. Teopema mpo  icHyBaHHS — Ta
mudepeHiioBanicte HesiBHOI ¢yHKmil. [loxigri # mudepeHmiamy BHIIIX
nopsankiB. [loxigHa 3a Hanpssmom. ['pamient ¢pynkmii. @opmyna Teinopa mis
¢ynkuii aBox 3MiHHHX. Exctpemymu ¢yHkmii aBox 3minHHX. HaitOinpme i
HalMeHIe 3Ha4eHHs (QYHKIII1 1BOX 3MiHHUX.

Tewma 8. Y3arampHeHHS MaTepialy 3a MOIyIsIMH 1-2
Orns0Bo: AiMCHI 4YMCIa, YHCIOBI IMOCIHIJOBHOCTI, TpaHUIl, MOXigHa Ta Ii
3acTocyBaHHs, iHTerpan HetoToHa-JIeiOHina.

Tema 9. Iarerpan HeroTona-JleOHira.

[TonsaTTs TepBicCHOI Ta HeBU3HAueHOro iHTerpana. OCHOBHI
BJIACTUBOCTI HEBH3HAYCHOro iHTerpasa. TaOmuis OCHOBHUX IHTETPAiB.
Besnocepenue interpyBanas. MeToy miicTaHOBKY. [HTETpyBaHHS YaCTHHAMU.
IaTerpyBanns pamioHanpHMx (pyHKOiA. [HTErpyBaHHS  ippamioHATEHUX
¢yHKUiH. [HTErpyBaHHS OSSKUX TPUTOHOMETPUYHHUX (DYHKIIIH.

Tewma 10. Iarerpan Pimana

Iarerpan Pimana. [HTerpyBaHHS HEemepepBHHX 1 JESSIKUX PO3PUBHUX
¢yskiiii. OCHOBHI BJIACTUBOCTI BH3HAYEHOro IiHTerpayia. Teopema mpo
cepeaHe 3HaueHHS. MeTou 3HaXO/KEHHS BU3HAYCHUX IHTErpamiB. [HTerpan
i3 3MiHHOIO BepxHbOIO Mexew. @®opmyma Heiorona-JlehOnima. 3amina
3MiHHO] y BU3HaueHOMY iHTerpani. Dopmysna iHTerpyBaHHS YaCTHHAMH.

Tewma 11. HeBnacHi inTerpanu

HeenacHi inTerpanu mnepmoro poxy. HesnacHi iHTerpamm apyroro
poay. 3acTocyBaHHSI HEBJIACHUX iHTETPaiB.

Tewma 12. Yucnosi psy.

YucnoBi psau. [lousTrs ymciaoBoro psmy. BractuBocTi 301KHHX
psaniB. HeoOximHa ymoBa 301KHOCTI psny. Psmu 3 HeBig'€eMHUMHU diieHAMH.
30ikHicTE  psamy. JlocratHi  ymMoBM  30DKHOCTI.  3HAaKO3MiHHI  Ta
3HAKOMOYEPEkHi Psiii. AOCOIOTHO Ta YMOBHO 301%KHI PsIIIH.

Tema 13. ®yHKIIOHABHI PATH.

OyHKuioHanbHI psaau. OyHKIiOHANBHI MOCTiIOBHOCTI. 301KHICTh Ta
piBHOMIpHa 30DKHICTH (YHKIIOHATBHOI  TIOCIIJOBHOCTI. 301KHICTD
¢yHKLIIOHATBHUX PALiB. BiaacTuBocTi piBHOMIpHO 301KHUX (DYHKIIOHAIBHUX
psaniB. CreneneBi psagu. Panmiyc Ta iHrepBan 30iDxkHOCTI. BractuBocTi
crerieHeBux psiiB. Psy Telnopa ta Makiopena. Posknan ¢yHkmii B psin
Telinopa Ta MakiopeHna.

Tema 14. VY3aranpHeHHS MaTepiany 3a MOLYJISIMU 3-4.

OrmsimoBo:  BHU3HAYEHWH iHTerpan, audepeHIianbHe YWCIeHHsS QYHKIT
BEKTOPHOTO apTyMEHTY, YMCIIOBI Ta QYHKIIOHATIBHI PSIITH.



Tema 15. KpatHi iHTerpanm.
Inrerpan Pimana. IloaBilinmii iHTerpan. BiacTHBOCTI moABiHHOTO iHTErpaa.
3BefIeHHA TONBIMHMX IHTErpajiB JO TIOBTOPHUX. 3aMiHa 3MIHHAX Y
MMO/IBIHHOMY iHTErpaii. 3aCTOCYBaHHS IOJBIMHHUX iHTErpalliB B T€OMETpIi.
3acrocyBaHHS MONBIHHMX iHTerpaimiB B ¢isumi. [loTpiitHuii iHTerpai.
OOuuncneHHs TOTPIHHUX iHTErpajiB. 3aMiHa 3MIHHUX. 3acTOCYBaHHS
MOTPIHHUX IHTErpaiiB B TeoMeTpii. 3acTOCyBaHHS MOTPIHHUX IHTErpaiiB B
¢izumi.

Tema 16. KpuBomniHiiiHi iHTeTpajm.
Kpusi Ha mmomuHi Ta B ipoctopi. CriocoOu 3aqaHHsa KPUBUX HA IDIONIHHI Ta B
npocropi. Jornuna. Hopwmans. KpuBominiiini iHTerpamun [ pony.
3acrocyBaHHs! KpUBOJiHIHHUX iHTerpamniB | pony. Kpusominiiini interpamu 11
pomy. 3actocyBaHHS KpuBONiHiHNX iHTerpanmiB Il poxy. HesamexHicTh
KPHUBOIIIHIHHOTO iHTerpaa BiJ nuisixy inrerpyBanas. ®opmymna ['pina.

Tema 17. [ToBepxHEBi iHTETpann
[ToBepxui B mpoctopi. CrmocoOu 3amaHHS TIOBEpPXHI y TPUBHUMIPHOMY
mpoctopi. Jlornuna mmommua. Hopmans. I[loBepxnesi interpamm [ pomy.
3acrocyBanHsi moBepxHeBuX iHTerpamiB I pomy. IloBepxueBi inTerpamu Il
poxy. @opmyina OcTporpaachbkoro. 3B'S30K MiK MOBEPXHEBUMH IHTETpajlaMU
I ra Il poxgy. ®opmyna Crokca. 3actocyBanHs dhopmynu CTokca.

Tewma 18. Psiau i interpan ®@yp’e
[NepionnyHi BennuuHY 1 rapMoHiuHuU aHaii3. TpuronomerpuyHi psiu Oyp'e.

Busnauenns xoedinientis. Psg @yp'e nns ¢pyHkuii 3 mepiogom 21 . Po3kmag
B PSAJ] HEMIEPIOTUIHUX QYHKITIH.

HepiBuicts Beccensi. PiBnicts [lapceBams. Psan @yp'e B KOMIUIEKCHIH
¢dopmi. Copsoxenuit psa. Iarerpan @yp'e. IleperBopenns @yp'e. ObepHeHe
nepeTBopeHHs Dyp'e.

Tewma 19. V3arajbpHEHHs MaTepiainy 3a MOAYISIMH S5-6.
Ors110BO: KpaTHI 1HTErpajy, KPUBOJIiHIMHI Ta MOBEPXHEBI iHTErpaiu, psau i
inTerpan ®yp’e.

Aaredpa ireomerpis

Tema 1. Berynna nekmist. [Ipeamer i 3MicT aucuuiuiiag ,,Anreopa i
reomerpist’.
OcHOBHI 3aj1a4i, OCHOBHI MeTou. IcTopuvHa 10BiIKA.

Tema 2. Teopist cucTeM JiHIHHUX PIBHSIHD 31 CTATUMH KOeDilli€eHTaMH:
MAaTpHUIli, BA3HAYHUKH, BEKTOPH Ta CUCTEMH JIIHITHUX PiBHSHb.
Osnauennsa cuctemu JdiHidHUX piBHAHB (CJIP). Berym nmo teopii marpuub.
Merton XKopnana-I'ayca. Busnaunuku. @opmynu Kpamepa. Bexropu. lii Hazn
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BekTopamu. JIiHIHHO 3aJIeXHi, JIIHIHHO He3aJeKHI cUCTeMU BeKTopiB. PaHr
maTtpuni. Teopema Kponekepa-Kamemni. 3aramsauii  posp’sizoxk  CJIP.
Omnopigai CJIP. Mii wam matpursamu. OOepHeHa Marpuild. MaTpudHui
crioci6 po3s’szanas CJIP.

Tema 3. AHamiTH4HA T€OMETpis: MpsMa Ha IJIOMIMHI, TUIOLIMHA Ta

psiMa y POCTOPi.
Beryn no amamituanoi reomerpii. I'eomerpiss Ha mmomuHi. Bexrtopm B
aHAJITUYHIA TeoMeTpii: JOBXKHMHA BEKTOpa, KOOPIUHATH BEKTOPY, TOUKA, SKa
JUIATHh BEKTOP B JIAaHOMY BifHOIICHHI. Burmsag minii Ha miommHi. OCHOBHI
3a/lavi aHAMITHYHOI TeoMmeTpii. PIBHSHHS mpsmMoi 3 KyTOBHUM KOe(ili€HTOM.
3araneHe piBHAHHA OpsMoi. KyT MiK mpsMuMu. YMoOBa mapalienbHOCTI,
NEePHIEHIUKYISPHOCTI JBOX NpsAMUX. PIBHSHHS TpsAMOi y BiJpi3Kax; piBHSIHHS
OpsMOi, sIKa HPOXOJUTH 4epe3 [IIBi TOYKH, HOpPMajbHE PIBHSHHA MPSIMOI.
Bincranps Mixk TOYKOO Ta MIPSIMOIO.

Tema 4. AmnanmiTHdHa TreoMeTpisi: BEKTOPH IUIONIMHHU, NOpsAMa Yy

MIPOCTOPI.
Oprtuh, ix BractuBocti. Jii 3 BEKTOpaM# y MPOCTOpPi, BEKTOPHHUI Ta MillaHU
no0yTok. Burisinm moBepxHi Ta JmiHii y mpoctopi. [InommHa Ta mpsma sk
MOBEPXHS Ta JIiHis y mpocTopi. PiBHSHHA TUIOMMHM Yy Biapizkax. PiBHSHHSA
IUIOIIMHY, $Ka TPOXOAMTH uepe3 3 Touku. BincraHp MK TOYKOIO Ta
wiomuHow. CrocoOu 3aBAaHHS OPAMOi Y TPOCTOpi: SK TIEPETHH JBOX
IUIOIMH, KaHOHIUHWHA, mnapamerpuuHuidi. Kyt wmikx npsmumu. Kyt wmix
OpSMOI0 Ta IUIOMIMHOK. YMOBU MapajielbHOCTI Ta MNEPHEHIMKYIISIPHOCTI.
[leperun npsmoi Ta mwiomuHYA. BigctaHb MiX MPSMOIO Ta MJIOMIMHOIO.

Tema 5. Teopist komIiekcHUX yrced. KopeHi MHOTOUJICHIB.
O3HavyeHHd KOMIUIEKCHUX YHCEN: Mapol0 YHWCeN, 3a JOMOMOTO0 YSBHOI
OJMHHUL, Y TPUTOHOMETPUYHOMY BUTIIsiAiL. [lii HaJ KOMIUIEKCHUMHU YHCIIAMH.
KopeHni n-oro crenens 3 komriekcHoro uucna. O3HaueHHs: MHorowneHa. Jlii
Haj MHOrowieHaMmu. JlineHHss MuorouwieHiB. Kopeni muorowieHie. OCHOBHa
Teopema anredopu. Cxema ['opHepa.

Tewma 6. 3Hax0mKEHHsI KOPEHIB MHOTOWJICHIB 2, 3, 4 CTETeHsl.
3amaya 3HaXO/PKCHHS KOPEHIB MHOrowieHIiB 2, 3, 4 creneHs. 3HaXODKCHHS
KOPEHIB KBaJpaTUYHHUX PiBHSHb. 3HAXO/HKEHHS KOPEHIB KyOIUHUX PiBHSAHB 32
¢dopmynamu Kapmano. IToHSTTS mpo 3HaXOIKEHHS KOPEHIB MHOTOUWIEHIB 4
crerieHs. [cHyBaHHS JIMICHUX KOPEHIB Y MHOTOWIEHIB 2, 3 cteneHs. [ToHsITTs
PO YHCebHE 3HAXO/HKEHHS KOPEHIB MHOTOWICHIB.

Tewma 7. AHaniTnuHa reoMetpist: JiHiil 11 mopsinky.
3arajgpHe o3HAuyeHHs JiHIT 2 mnopsaaky. Komo: uentp 1 pamiyc. Emimnc:
KaHOHIYHE pIBHSIHHS, TiBBICi, (OKyCH, JHUPEKTPHCH, EKCIICHTPUCHTET.
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lNmepOona: kaHOHIUHE PIBHSHHS, ACUMIITOTH, MiBBici, (JOKYCH, TUPEKTPUCH,
excuentpucurer. Ilapabonma: kaHOHIYHE pIBHAHHSI, ©apamerp, QOKyc,
IMPEKTPUCA, EKCICHTPUCUTET. MeTox BHIUICHHS ITOBHOTO KBajpaTy ISt
nociipkeHHs JiHii 2-ro mopsiaky. Kmacudikamis mixii 2-ro mopsaaky. Jlinii 2-
IO IOPAAKY SIK KOHIYHI PO3pi3H.

Tewma 8. AHamiTnuHa reoMeTpist: moBepxHi 1l mopsiaky.
3aranpHE O3HAYEHHS MOBEPXHI 2-T0 MOPSAKY. MeTo po3pi3iB A moOya0BH
MOBEPXOHB 2-r0 NopaaKy. Cepa, enincoia: KaHOHIYHE PiBHIHHS, O3HAYCHHS,
nobynosa. ['inep6o:10in (0MHOMOPOPOKHUHUMN, TBOTIOPOKHUHUIN): KAHOHIYHE
piBHSHHS,  O3HaYeHHs, moOymoBa, mapabonoimu  (eminTHYHANA i
rinepOoJuTiyHUN): KaHOHIYHE pIBHSIHHS, O3HA4eHHs, moOynosa. JliHiiuari
noBepxHi. Huniaapu 2-ro mopsaky. IloOymoBa mMIiHApPIB 32 JOMOMOTOIO
TBIpHUX Ta HampsaMmHuX. [loBepxHi o00epTaHHA cepel IMOBEPXOHb 2-TO
HOPSIKY.

Tema 9. OcHoBHiI anreOpaiuHi CTPYKTypH: Tpymna, MOJs, KiJbI,

TMHIAHUH, eBKITIAIB IPOCTOPH.
['pyma: o3Ha4yeHHs, BIACTUBOCTI TPYH: HiATPYNH, MiBrpynH, (HaKTOp-TPYyIIH,
i3oMopGi3m rpym, romoMopdizm rpyir. [1oss 1 Kbl 03HAYEHHS 1 MPUKIIAaIY,
3B’A30K MiX HUMHU. JIiHIMHWE mpocTip: o3HAa4YeHHs, Oii HaJ BEKTOpaMH,
TiHIAHI KOMOiHaIii BEKTOPIB, JIHIHHO 3aJIeXHi, JIHIHHO HE3aJeXHI CHCTEMH
BEKTOpIiB, 0a3uc, BUMIPHICTh JIHIHHOTO MPOCTOPY, NEPETBOPEHHS KOOPAWHAT
BEKTOpY Yy pi3HHX Oasucax. [3omopdizm niHiiHUX mpocTopiB. EBkiimiB
MIPOCTIp: CKaNspHUN HOOYTOK B pi3HMX 0a3ucax, KyT MiXK BEKTOpaMH, HOpMa
BEKTOpa, OpPTOTOHaJbHI  OasWcH, OPTOHOPMOBAaHI  0a3WcH, TPOIEC
opToroHajizaiii. YHiTapHUN pocTip.

Tema 10. OnykiTi MHOXHHU.

Omykia MHOKMHA: O3HA4YEHHs, TEPMIHOJOTIS OMYKJIMX MHOXHH: BiJpi3Ky,
OIyKJII TiJa, siApa, OMyKiIl 0O0O0JOHKH. MHOTOTPaHHUK SIK OMyKJa 0OOJIOHKA.
Onyxni QyHKIIOHANH, X 3B’A30K 3 ONYKIMMU MHOKHHAMH.

Tewma 11. BerynHa nekmist. [Ipeamer i 3MicT miHiHOT anreOpw.
3acrocyBaHHS B JiHIAHIN anreOpi, Teopii MaTpuUllb; JTiHIMHMX, €BKIIIOBHX,
VHITapHUX MIPOCTOPIB, i1 HaJl BEKTOPaAMH.

Tema 12. JliniiiHi onepaTtopu.

OsnauenHa. Marpuns JiHiiHOro omepatopy. il Haxg  niHIHHUMHK
oneparopamu. O3HaueHHS BJIACHUX BEKTOPIB, BIIACHUX 3HAYEHb JIHIMHOTO
onepatopy. CriekTp, MPOCTUH CIEKTP JIHIHHOIO OmepaTopy, X 3HaXOKCHHSI.
CropsokeHHH, caMOCHpSDKEHUH omeparopd B YHITapHOMY HpocTopi, B
JTIHACHOMY €BKJIiIoOBOMY mpocTopi. OpTOroHaabHHE ONeparop y MAIHCHOMY
€BKJI1IOBOMY TIPOCTOPI.



Tema 13. KBagpatuusi ¢popmu.
Pi3Hi o3HaueHHS KBajgpaTUYHOI (OPMHU: SK MHOTOWICHA 2-TO TOPSAKY, B
MaTpUYHOMY BUTISIAI, B oOmepariiiHoMy Burismi. KaHoHIYHWMI BHIIST
KkBagpatndHoi (GopMu. 3BemeHHS KBaApaTHIHOI (OPMH 110 KAHOHITHOTO
BUIJISLy: METOJ OPTOTOHAJIBHHUX MEPEeTBOpeHb, Meroi Jlarpamxka, Meron
sik001.  JlomaTHRO BU3HaAUeHI KBampaTuuHi ¢Gopmu. Kputepii momaTHBO
BH3HAYCHOCTI  KBajgpatmyHuX  ¢opMm. [eoMmeTpudyHa  iHTepHpeTaris
pe3yibTaTiB.

Tewma 14. XXopnanoBa HopManbHa (hopMa MaTpPUILh.
O3HaueHHs KOPAaHOBOI HOpMaIbHOI (DOPMH MaTpHIlh. 3BEACHHSI MATPHIIL 10
JKOPAAHOBOI HOpPMasbHOI (OPMH 32 JOIOMOTOK JKOPJAHOBOTO 0a3ucy;
3aCTOCYBaHHS MaTPHIIl MEPXOaY JI0 KOPAAHOBOTO Oa3uUCy.

JuckperHa mareMaTuKa

Tewma 1. Teopist MHOXKUH.

MHOXUHH, omepallii HaJl MHOXWHaMH. BiTHOIICHHS, omepariii Haj
BimHomeHHsAMH. CreriayibHi  KJiacu OIHApHUX BIJHOIICHB: BiJHOIICHHS
eKBIBAJICHTHOCTI Ta moOpsAnKy. Pemiitkn Ta OymeBi anreOpu. lloTyxHicTh
MHOXXWH, TIOpIBHAHHSA TOTYyXHOcTel. OpauHamm, akcioma BHOOpY,
TpaHC(iHITHA IHIYKIIA.

Tewma 2. bynesi ¢pyHKii.

Enemenrapui OyneBi ¢yHKuii, cymeprnosumis QyHkuid. Tabmuaawnit
crnioci6 Bu3HaueHHs: QyHKUiH. KaHoHI4HI Gopmu OyneBux (QyHKIH, ciocoon
noOymoBu kaHOHIYHMX (opM. AnreOpa JKerankina, crmocoOu MOOyA0BU
nosniHomiB JKerankina. 3amkHeHi kiacu OyneBux ¢yHKuUii. OyHKIioHaTBHA
MOBHOTa cucTteM OyneBux QyHkimii. Teopema [Tocra. MinimMizarlist OyaeBux
¢ynkuiii. CkopodeHi, TyMKOBi, MiHIMaIbHI (hOpMH, CIIOCOOH iX OOY/I0BH.

Tewma 3. KombGinaropuka.

OcHoBHi koMmOiHatopHi cxemu. IlpaBuma cymum Ta m00yTKYy.
Po3MimieHHst, mepecTaHOBKM Ta KOMOIiHAIli 3 TMOBTOPEHHsSM Ta 0Oes3.
KomObinaTopHi TOTOXKHOCTI, TONiHOMiabHa opmyiia. Dopmynna BKIIOYEHb Ta
BUKJIIOUYEHb, 11 3acTocyBaHHSA. PeKypeHTHI CHiBBiIHOLIEHHS, CHOCOOH
pO3B’si3aHHS JIIHIHHUX PEKYPEHTHHX CIiBBiMHOIIEHb. TBipHI (yHKII, iX
3aCTOCYBaHHS JUIS PO3B’SI3Ky KOMOIHATOPHUX TPOOIIEM.

Tewma 4. Teopis rpadis.

I'padn, cnocobu BuzHauenus. llnsxu y rpadax, 38’s13Hi rpadu.
Efineposi rpadu. [epepa, BnactuBocTi Aepen. [lnanapui rpadu, HeoOXiaHI Ta
JOCTaTHI yMOBH miaHapHocTi. Teopema nipo 5 dapb.

Tema 5. Teopist cKiHUCHHUX aBTOMATIB
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Andagir, cioBa, andasiTHi BizoOpakeHHa. ABromatn Mini ta Mypa,
crocoOu BHW3Ha4YeHHS. [ eHepamis andaBiTHUX BiZOOpakeHb aBTOMATaMHU.
TotoxHicTh KiaciB BimoOpakeHb, IO TEHEPYIOThCA aBToMaramMu Mim Ta
Mypa. VYMOBH aBTOMAaTHOCTI BigoOpaxeHb. EKBiBaJIeHTHI CTaHM Ta
eKBIBaJIGHTHI aBTOMaTH. MiHiMi3alisl CKIHYEHHHX aBTOMATiB, aJrOPUTM
Aydenkammna-Xona. [loxii, mpeacrapneHHs mofaiii B aBromarax. PerymspHi
momii, 3B 30K PETyJSIpHUX IO Ta CKIHYeHHX aBToMatiB. CTPYKTypHHH
CHHTE3 aBTOMATiB.

Tewma 6. MaTemaTu4Ha JoTiKa.

UncnenHs BHUCIOBMOBaHb. [loOymoBa TaOmuup U TIPOTO3HMIIHHAX
¢dopm. AxciomaTHyHi Teopii. AKCIOMH Ta TpaBWia BHUBOILY AJS YHCIICHHS
BUCIIOBJICHb. 3B’A30K TaBTOJIOTiH Ta TeopeM. Henporupiunicte Ta
PO3B’SI3HICTh YHCIEHHS BHUCIOBJIEHb. Teopil 1-ro mopsaky. Axciomu Ta
MpaBUlia BUBOAY s Teopidt 1-ro mopsamky. UumcrmeHHS mpenukartiB, Horo
HETPOTUPIYHICTE.

Tewma 7. Teopis anropuTmis

Konnenmist ~ anroputmy.  Hopmamsri ~ anroputmMu  Mapkosa.
ANTOPUTMIYHO HEpO3B’sI3HI  MpoOJeMH. YHIBepcaqbHHH HOpMalbHHH
anroputM. Mamuan TelopiHra, €KBiBaJCHTHICTh Pi3HHUX aJITOPUTMIYHUX
cuctem. CKIagHiCTh 00YHMCIIEHb, MO/IETI Ta METOIM 00paxyBaHHS CKJIaTHOCTI,
MalivHa 3 JOBUIBHHM JIOCTYIOM. AJITODUTMH COPTYyBaHHS. 2-3 JIepes,
peaiizailisi ornepaiii HaJi MHOKWHAMH. J[BIMKOBHU MOINYK. 3HAXOKCHHS
KICTSIKOBOTO JiepeBa MiHIMalIbHOI BapTocTi. [lomyk nuisxis y rpadi.

IndopmaTuka

Tema 1. Anroputmu Ta anroputmizamis. OCHOBHI omepaTopu MOBHU
Object Pascal.

[ToHsATTS anroputTMy HOTO BIACTHBOCTI. bBIIOK-CXeMH alTOpPHTMIB.
OcHoBHI nojioxkeHHs aepxkasHoro cranpapry ['OCT 19.701-90. IToOynosa
Omox-cxeMm B maketi Microsoft Visio.

[loHATTS mpO aNrOPpUTMIYHI MOBH, TPAHCIATOPH, KOMIIISTOPH Ta
inTeprperatopu. Cepenosuiiie nmporpamysants Delphi. CtpykTypa nporpam.
Tunu nanux moBu Object Pascal.

IIpocti ta cknagHi oneparopu MoBu Object Pascal. Apudmernuni
mpoueaypu Ta ¢yHkmil.YMoBHuii omepatop if-then-else. Omneparop
MHOXHHHOTO BUOOpY case of.

Oneparop nukimy 3 mepexymoBoro while. Omneparop mukny 3
micasyMmoBoto repeat. [TopiBasiHHs nukiiB while Ta repeat. Oneparop HUKITY 3
miunnpankoM for. Kouctpykiiiss Buxomy 3 1mkiny break. KoHcTpykiis
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MPOAOBXKEHH: LUKy continue. KoHCTpyKIisi 663yMOBHOTO Mepexoay goto.

OpHOBUMIpHI MacHMBM Ta iX BHKOpUCTaHHS.  OrojomeHHs
ONHOBHMIpHHMX MacwBiB IHimiamizamiss Ta BHKOPHCTAHHS OJHOBHMIPHHX
MacuBiB y Tmporpami. BuBenmeHHs ogHOBHMIipHMX MacuBiB . llomryk
MaKCHUMaJbHOTO Ta MiHIMalbHOrO 3HaueHb MacuBy. COpTyBaHHS MacuBYy.
[Nomryk y macusi.

baratopumipai  macuBu.  [IoHATTS  JBOBHMIpDHOTO  MACHBY.
OroorieHHs, iHiI[iami3alis Ta BUBSICHHS JBOBUMIPHOTO MacHBY.

Tewma 2. JlonaTkoBi MmoxksuBocTi MoBU Object Pascal.

IIpouenypu ta dhysakmii moBu Object Pascal. IlonsTTs mignporpam, ix
cTpykTypa. JlokambHi Ta rTimoOanbHi 3MiHHI. DopMmanbHi Ta (akTU4HI
napamerpu.  Ilpomeaypui  tunu.  [liamporpamm sk mapameTpwu.
Bunepemxanbae oronomeHHs mpouenyp i ¢yHkmii. Pexypcis. Omepartopu
exit Ta halt. CtranmapTHi nmporieaypu Ta QyHKIIIi.

O0poOka cumBoniB Ta psakiB. Taomuii cumBonie ASCII/ANSI.
CumBonpHuit THn char. @yHkil ans 00poOku cumBoiB. [loHSTTS psinka Ta
OTOIIOMICHHS 3MIHHHMX PSAKOBOTO THITy. PsaxoBuit tun string. Jlii Han
psakamu. [Ipouenypu ta yHKIIT 111 00poOKH PSIKIB.

[epeniuyBanuii Tum. [aTepBanbHUi THII. MHOXUHU.

3ammucu. [lomarrs 3ammcy. OronomenHs 3amuciB.  OmepaTop
npuenHaHHg with. 3anvcu 3 BapiaHTamMu.

Oco0muBOCTI pO3pOOKKM MOAYINBHUX Tporpam. I[IOHATTS Momyns.
Woro crpykrypa. 3aronook momyins. Intepdeiicna uactuna. Peamizauiitaa
yactuHa. [Hiiani3aniiina yacrnaa. KoMITiisiis i BAKOpHCTaHHS MOJYJIiB.

Qaiinosi tunu paHux. @izmyni 1 goriuni Qaimm.  Knacudikamis
¢atinie B Object Pascal. 3. Texuonoriss podoru 3 daitnamu. OroyomeHHs
(haiimoBux 3MiHHUX. BCTaHOBIIEHHS BiIMOBITHOCTI MK (Pi3WYHHM 1 JIOTTYHUM
¢daiinamu. BiakpuTTs Ta 3akpuTTA QaiimiB. 3YMTYBaHHS i 3alUC TEKCTOBUX
¢arimiB.  ®Oyskuii Eof i Eoln.  IlocnmimoBHmii 3amuc 1 34YUTyBaHHS
KOMITOHEHTIB OiHapHUX QaitniB. [Ipsmuii 7OCTYIT 10 KOMITOHEHTIB OiHAPHUX
¢aiinis. HerumizoBani daiinu.

Metopornorii  po3poOKK  Mporpam: METOAOJNOTISE  CTPYKTYpPHOTO
nporpamyBaHHs. [IOHSATTS METOAOJNIOTIT CTPYKTYpHOTO HpPOrpaMyBaHHS.
Husxigne mnpoekryBanHs mnporpam. MoaynbHe mporpamyBaHHA. Mertoau
CTPYKTYpYBaHHS IIPOTpaM.

Tema 3. CTBOpEHHS MPOCTHX Bi3yaJIbHUX TPOEKTIB B CEPEIOBHIII
Delphi.

Metopoinorii  po3poOKH TMporpam: OCHOBHI KOHIIEMIT 00’€KTHO-
OpiEHTOBaHOI METOJONOTIi MporpamyBaHHsA. ba3oBi TOHATTS 00’€KTHO-
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opienToBaHoro nporpamyBanHs. Knacu 1 06’ ekt MmoBu Object Pascal.

Pobota 3 knmacamu B Object Pascal. Koncrpykropu i aectpykTopu.
Iakancymsmiss 1 BmactuBocTi 00’€kTiB. YcmaakysauHs.JupextuBu public,
protected, private. Ilomimopdizm i1 Bipryampri Metomu. Kmacu i 00’exTH
Delphi.

IaTerpoBane MoBHe cepenosumie Delphi. KoHcompHUit momartox.
PobGoui BikHa cepenosuma Delphi. Ilpuknax npoctoi nporpamu. ®aiinm, 3
SKHX ckiagaeTbest mpoekT Delphi. lepapxis knacis Delphi.

Bigyanbni kommnonentu Delphi Ta iX BUKOpUCTaHHS B MpOEKTax.
Cropinka Standard. BractuBocTi, 1moaii Ta METOIM ITOB’ I3aHi 3 00’ EKTaMHU.

IleperBopenHss BupaziB. Jliajoroei BiKHA BBEICHHS, BUBCICHHS
nanux. [leperBopeHHst BUpa3iB 3 onHOrO popmary B iHIMi. BBeaeHHs 3 BikHa
BBenmeHHs InputBox. BuBixm pesymeratiB 3a momomororo ShowMessage Ta
MessageDlg.

CrBopenHsi MeHIO KopHucTyBaya B Delphi. Kommonenr TmainMenu.
Bukopucranns komnonenta TPopupMenu A1 NpoeKTyBaHHS JIOKaJIbHOIO
menro. Kommonentu Actionlist, Timer.

OcHoBHi nmpuHiunu pobdotn 3 MacuBamu B Delphi. MacuBu nanux,
3aco0u iX mpejacTaBiieHHs Ta 00poOku. BukopucTaHHS KOMIIOHEHTY Memo.
Buxopucranas kommonenty ListBox. Tabmumi mganmx. Buxopucranas
komnoHeHTa StringGrid. baratoBumipHi MacuBu.

Tema 4. CTBOpEHHSI CKJIaJHHUX Bi3yalbHUX MPOEKTIB B CEPE/IOBHIII
Delphi.

Pob6orta 3 daitnamu B Delphi. Heizyansni komnonentu TOpenDialog,
TSaveDialog. Kommonentn OpenPictureDialog 1  SavePictureDialog.
Komnonentu i pobotu 3 daiinamu i Karajioramu.

PoGora 3 rpadikoro B cepenosumi Delphi. IlomoTHO B cepemoBumi
Delphi. ITacrpymentun Pen i Brush. Busin texcty. ManroBanHsi rpadidHux
MPUMITHBIB.

bitoBi 06pazu. Mynbrumiikaiis. ['padiuni komnonenTn. BuBeneHHs
imoctpanii  (komrmoneHT Image). biToBi  0o0pasu. MynbTHIUTIKALiS.
Bino6paxenns reometpuunux ¢iryp (kommoneHT Shape). BikHo pucyBanHs
(xomnonent PaintBox). Cnucok rpadiuyHux 300paxkeHb (KOMIIOHEHT
ImagelList).

Mynbprumeniiai - MoxnuBocTi  Delphi.  KommonenT — Animate.
Komnonent MediaPlayer .

CtBopeHHs A0BikoBoi cuctemu B Delphi.

Delphi.: pi3ni cnocobu npyky 3 ponatkis. Pobota 3 popmamu.

3amobiranHss i 00poOka mommiok.KoHCTpykiist try... except.
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Koncrpykuis try ... finally.
CTBOpEHHSI KOMIIOHEHTa MIPOrpaMicTa.

OdicHi koM’ 10TepHi TexHoJIOTiT
Tema 1. bas3u nanux B Access XP/2000.

Turm 6a3 manux (pemnsiiiHi, iepapxivuHi, ciTkoBi). CTBOpeHHS 0a3HW IaHUX B
Access XP/2000. CtBopenHs mpoctux 1 ckimagaux ¢opm. CTBOpeHHS Ta
BUKOPHUCTaHHS NpocTUX (opM 3anuTiB. 3BiTHI popmu. EnemenTn ynpaBmiHHs
Ta IX BIaCTHBOCTi. MakpocH.
CTBOpEHHS MPHUKIAIHAX TIPOTpaM 3 BUKOpHUCTaHHIM VBA mis Access.

Tema 2. CtBopenHs npe3enTaiii B Power Point XP/2000.
Poboua obnacte Power Point Ta ii incTpymeHTH. CTBOPEHHS €IIEKTPOHHUX
mpe3edTaniii B Power Point 3a momomororo Macmepa asmocodepoicanus,
wabnonos npezenmayuy. DOPMYBaHHS TEKCTOBHX OOJIACTEH, MAIOHKIB,
Tabnmuub Ta iHmMKAX 00’€kTiB. BukopucranHs —edekTiB  aHiMarii.
KonctpyroBanus mnepexoxmiB. Apromarmsamiss poborm 3 Power Point 3a
nornomoror VBA.

Tema 3. CtBOpeHHS, 00poOKa Ta BUKOPUCTaHHS TEKCTIB, rpadivyHMX
300pakeHb i web-CTOPIHOK.
PoszmiznaBanHs Ta KopuryBaHHs TeKCTiB. [lepeBipka opdorpadii Ta mepexian
TekcTiB. Cxema nodynoBu Internet. llmo3u. [Ipotoxonn TCP/IP. Anpecarist
B Internet. IP-axgpeca ta momenna azapeca. Ilociayru eIeKTPOHHOT Mepexi.
Enexrponna normra.
WWW-cepsic Ta FTP-nociayru. O3naiiomienns 3 nporpamoto MS FrontPage

IporpamyBanuHs
Tema 1. InctpymenTu i 6a30Bi 3aco0u mporpamMmyBaHHsI.
Beryn o mporpamysanHs. MoBu nporpamyBaHHA. CepemoBuILia po3poOKH.
[Mapagurmu nporpaMyBaHHSL.
Tewma 2. Komanau ta nani. CTpyKTYpH KepyBaHHSL.
Cunrakcuc. Tunu nanux. Oneparii. Lukmu. Oneparopu BuOopy. OnepaTopu
nepexoy.
Tewma 3. OOII B Java
Knacu. Metonu 1 koHcTpykTopu. YcmankyeanHs. [lakern. Iarepdeticu.
AOcCTpakTHI KJIacu.
Tema 4. AGcTpakuist nanux. CkiajieHi CTpyKTypH JTaHHX.
Abcrpakmis ganux. Macuu. Crexu. Yepru. Crumcku. Komekmii. Kapru.
MHOxuHHU.
Tema 5. AnropuTMiyHa AEKOMIIO3HULIISL.
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Mogymi. Jexkomnosunis. Po3pobka amroputmiB. ['padiuni inTepdeiicu.
Anneru.

Opranizanist Ta 00po0Kka ejieKTPOHHOI iHdopMarrii

Tewma 1. Ilponec 06pobku iHbopMarii Ha piBHI oicy: OCHOBHI BUAH
Ta (QopMaTH eNeKTPOHHUX JOKYMEHTIB; I1HCTPYMEHTH I€PETBOPEHHS
(dhopmaTtiB koHBepTOpH. [IOHATTS 1 Kiacudikallis MporpaMHOTo 3a0e3MeUCHHS
EOM. Cucremne mporpamae 3abe3nedeHHS. [lpukiamHe mporpaMHe
3abe3nederHs. CHCTEMH Ta TEXHOJOTII mporpamyBanHa. CydacHi TEXHOIOTIi
MpenCcTaBiIeHHs iHGopMalii Ta TeHAEHIT iX po3BuTKy. OCHOBHI eTamnu
po3pobku mporpam. EkcruryaTamiss Ta CympoBig TPOTPaAMHHX CHCTEM.
Ceptudikamiss mporpamMHMX  TPOAYKTiB. TecTyBaHHS  MIPOTPaMHOTO
3abe3neuenHs. Kpurepii skocti mporpam. [Iporpamue 3abe3mnedeHHs: ogicHUX
cucreM. Komm'toTepHi BipycH Ta 3aXHCT BiJl HUX.

Tema 2. [HCTpyMEHTH IUisl CTBOPEHHS Ta pelaryBaHHs €JICKTPOHHHX
NOKyMeHTIB (TekcToBi mponecopu (MS Word, Open Office Writer, Latex
ToI1110), enekrponHi Tadbmuil (MS Excel, Open Office Calc Tono), npe3enTarii
(MS Power Point, Open Office Impress To1o) enekTpoHHa IMOMITA.

Tema 3. Mogeni ta dopmarn momanHs iH(opmarii B IHTEpHETI
(HTML, XML). Knacudikauis TexHOIOTiH iHTErparii.

Tema 4 OOpoOka eneKTpOHHOI iHQoOpMamii 3a JOMOMOTOI MOB
iHTerpanii odicHux 3acrocyBaHb. Pemaktop VBA. Cepenosume VBA.
Makxkpocu i moBa Excel Vasual Basic Application. O0'exTH, X BIIaCTUBOCTI Ta
Meronu. Oneparop ympapiiHHsA. Bukopucranns wmacupiB. [liamorn Ta
eJIEMEHTH YIPaBIiHHS.

Tema 5. OOpoOka eneKTpoHHOI iH(popMalii 3 BUKOPUCTAHHIM
610mioTeK 00'eKTiB OiCHHX 3aCTOCYBaHb.
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KPUTEPII OIIIHFOBAHHS 3HAHb

OmniHroBaHHA 3HaHB a0iTypieHTIB MpoBoauThCs 3a 100-6ampHOMO mikanoro. [Ipu
IOMY BUKOPHCTOBYIOTBCS TaKi KPUTEPIi:

90-100 (BixMiHHO)

abiTypieHT HaB TpaBIIBHY, BHYEPIIHY BIAIMOBIIE Ha
MOCTABJICHE THWTaHH], MPOJCMOHCTPYBAB  TIHOOKI
3HAHHS MOHATIHHOTO amapaty 1 JIiTepaTypHHX IDKepel,
YMIHHS  apryMCHTYBaTH  BJIACHE  CTaBJICHHS  JIO
BiJIMIOBITHUX KATETOPIiii, 3aJICKHOCTEH, SIBHIIL.

82-89 (myxe mobpe)

aliTypieHT y wijgoMy BIJNOBIB Ha MOCTaBJIEHE
3alUTaHHs, ajle He 3MIr IEePEeKOHJIMBO apryMEHTYBaTH
BJAaCHY BIJINOBiAb, TOMWIMBCS y BUKOPHUCTaHHI
MOHATIHOTO amapary, NPUIYCTHB HECYTTEBY MOMHIKY
Y BiATIOBI .

74-81 (mobpe)

abiTypieHT OTPHMY€E 3a MPaBWIBHY BiANOBigh 3 JBOMA-
TPbOMa CYTTEBUMH ITIOMHIIKAMH.

64-73 (3a10BUTBHO-
HETIOTaHO)

abiTypieHT 1aB HEMOBHY BIiOIOBiOh Ha 3alUTaHHA,
YXWJIMBCA BiJl apryMEHTAIli{, TOKa3aB 3a{0BUIbHI 3HAHHS
JITEPATYPHUX JDKEPEIL.

60-63 (3a10BUTEHO
JIOCTaTHBO)

abiTypieHT Mae HEMOBHE 3HAaHHSI IPOTPAMHOTO
MaTepialry, aje OTpUMaHi 3HAHHS BIAMOBINAIOTH
MiHIMQJIbHUM KPUTEPisIM OI[IHFOBAaHHSI.

0-59 (He3a710BIIBHO)

aOiTypieHT JaB HeNpaBWIbHY BIAIOBiJb, IIOKa3aB
HE3aJ0BUIbHI ~ 3HAaHHS  IOHATIHOrO  amapary i
CrenialibHOT JiTepaTypH, yXHIUBCS BiJl apryMeHTalii 4u
B3araJi He Bi/INOBIB.

Ex3amenariiauii
npuBeaeHux y [Tporpami.

Oimer MicTHTh 4 THUTAaHHS 3 OCHOBHUX PO3LIIB,
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Aurebpa i reomerpist
OcHoBHa JtiTepatypa

1. Kypomr A. I'. Kypc Boicmeii anre6psl. M.: Hayka, 1975. —431 c.

2. Wmpua B.A., Tlo3gusax O.I'. Jluneiinas anrebpa: Yue6. [ns By30B.- M.:
Hayka. ®u3zmartnur, 1999. — 296 c.

3. Bexnemsmes J[.B. Kypc ananurndeckoii reoMeTpun U TUHEHHOW anreOpHI.
M.: Hayka, 1987. — 320 c.

4. Edumos H.B. Kpatkwuii Kypc aHanuTideckoit reomerpu. 1967. — 267 c.
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5. Temsmer A.Jl., Jluteun O.I'. Anre6pa i reomerpis.— X.: XTYPE, 2000.—388
c.

6. Ilpusamor N.M. Ananutnueckas reomerpus. M.: Hayka, 1966. — 272 c.

JonaTkoBa Jiteparypa
1. Temptpanx .M. Jlekun mo nuHeHHOH anrebpe.- M.: Hayka, 1966. — 280 c.

2. T'E.IllunoB. Maremarudeckuii aHanu3  (KOHEUHOMEpHBIE  JIMHEIHBIE
npoctparcTBa.- M.: Hayka, 1969. —432 c.

3. B.C. Yapun. Jluneiinpie npeoOpa3oBaHus U BBITYKJIble MHOXKeCTBa.- K.:Buma
mkoia, 1978. — 192 c.

4. Kynpssues B.A, Jemunosuua B.II. KpaTkuil kypc Beicmield MaTeMaTHUKU:
YuebHoe mocobue st By30B.- M.:Hayka, 1989. — 656 c.

5. Amnekcanapos A.Jl., Herseraes H.JO. ['eomerpust. Yueb. mocobue.- M.: Hayka,
1990. - 672 c.

6. bBaxsanos C.B., baboymkun JLU., Weauuinkas B.Il. Amnanutudeckas

reometpus.- M.: IIpocsemenue, 1970. — 376 c.

Jlankactep I1. Teopust matpui.- M.: Hayka, 1978. — 280 c.

Boesonun B.M. Jluneiinas anredpa. - M.: Hayxka, 1980. — 400 c.

C. Jlenr. Anre6pa.- M.: Mup, 1968. — 564 c.

0. MempaukoB O.B., Pemecrnennukos B.H., B.A. PomanskoB B.A. OOmias
anredpa. - B 2-x 1. T.1 / Ilox pex. JI.A. Cxopusikos ; W.II. lllecrakos . - M. :
Hayxka, 1990. - 592 c.

11. AprtamonoB B.A., Camuit B.H. O6mas anreopa. - B 2-x 1. T.2 / Ilon pen. JL.A.

Ckopnsikos ; JLH. Hlespun ; E.I'. Ilymeretidep . - M. : Hayka , 1991. - 480 c.

12. OpumnnEKOB ILII., Apemuyk ®.I1., Muxaiitnenko B.M. JliniliHa i BEeKTOpHA
anreOpa. AHaNITHYHA TeoMeTpis. Berym g0 MareMaTHYHOTO —aHaIi3y.
Judepennianpae 1 iHTerpanbHe yucIeHAd. B 2-x 4. - Ipmins : Taxaika , 1999.
-592c.

13. Jlinifina 1 BekTopHa anrebpa. AmnajiTuuHa TeoMeTpis. Berym  no
MaTeMaTHYHOro aHamizy. JludepeHiiaapbHe Ta IHTErpajbHE YHCICHHS
36ipHuK 3a1a4. - 3a pea. [LI1. OBuunnukos . - K. : Texnika , 2003. - 279 c.

14. Tessmes A.Jl., JlurBun O.I'.JliHifina anreOpa 1 aHaTITHYHA TECOMETPIs.
JudepenuianpHe yncneHHs GyHKUii onHiel 3minHoi : HaBy. nocibHuk. - K. :
XTYPE, 2002. - 552 c.

15. Sxoeus B.I1., boposuk B.H., BaBpukoBuu A.B..AHamiTnyHa reomerpis :
Hagu. noci6nuk / - Cymu : YHiBepcureTrchka kaura , 2004. - 296 c.

16. TToropenos A.B. I'eometpust: Yue6. mocobue ams By3oB.- M.: Hayka, 1984. —
288c.

17. Tloropenos A.B. Anamutndeckas reoMeTpust: Yue6. mocodue /it By30B.- M.:
Hayxka, 1978. — 208 c.
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JuckpeTHa MaTeMaTHKA
OcHoBHa JiiTepatypa

1. S6nouckuit C.B. Benenue B nuckpeTHyro mateMaTuky. - M.: Hayka,1986.

2. I'op6atoB B.A. OcHOBBI TUCKpeTHOH MaTeMaTHKH. - M.: Bplcmias mkodna,
1986.

3. Curopckuii B.I1. Maremarndeckuii anmapart umkeHepa. - K.: Texwnika, 1977.

4. Komvoropos A.H.,, @®omur C.B. DOnemeHTsl Teopunm QYHKIUH U
(yaxuronansHOTO aHanmm3a. — M.: Hayka, 1976.

5. MateMaTHYeCKIH HIUKIONEANIeCKUi ciaoBapb. — M.: COB. SHITUKIOIEINS,
1988.

6. Maremarnueckast sunukiaoneaus. T. 1. — M.: CoB. sHiukioneaus, 1977.

7. Mantypos O.B. u ap. TonkoBslil cioBaps MaTeMaTHYECKUX TEPMUHOB — M.:

IIpocsemenue, 1965.

8. Crosaps no kubepHetuke. — K.: T'n. pen. YC3, 1979.

9. Ounuknonenus kubdepuetuku. T.1, 2. — K.: ['n. pen. YCO, 1974,

10.  Bunenkun H.JI. Kombunaropuka. - M.: Hayka,1969.

11.  Peitnronsn 3., Huseprensn 1O., [leo H. Kom6unaTopusie anroputmsl. Teopus
U npaktuka. — M.: Mup, 1980.

12.  Kuyr /. MHckycctBo mnporpammupoBanus mig OBM. T.1. OcHoBHble
anroputmel. — M.: Mup, 1976.

13.  Benor B.B., Bopooses E.M., IllatanoB B.E. Teopus rpagos. - M.: Bricmias
mKkoia,1976.

14.  KyzueunoB O.Il., Anenscon-Benbckuii I''M. JuckpeTHas mMareMaTuka JJis
WH)XeHepoB. - M.: sneprus, 1980.

15.  bupkro¢ I'., bBaptu T. CoBpemenHas npukiagHas aaredpa. - M.: Mup, 1976.

16. Kodman A. Beenenue B npukiagHyto komounatopuky. - M.: Hayka, 1975.

17.  Aviraep M. Kombunatopnas teopus. - M.: Mup, 1982.

18.  Knunu C. Maremarudeckas joruka. - M.: Mup, 1973.

19.  Jlunnosn P. 3amerku no noruke. - M.: Mup, 1968.

20.  Ywucon P. Benenue B Teopuro rpagos. - M.: Mup, 1977.

21. TIperuep I'. O6mas Teopus pemretok .- M.: Mup, 1981.

22.  OcHoBu muckperHoi matematuku / FO. B. Kamitonosa, C.JI. Kpusnii, O.A.
JletrmaeBcpkuit Ta inmmi: [igpygrnk. — K.: Hayk. mymka, 2002. — 580 c.

23.  JHouckoii B. U. duckpernas maremarnka — Cumdeponons: COHAT, 2000. —

360 c.

JlonaTtkoBa JiTeparypa

1. I"'1I. MockuHoBa. JluckperHas MaremaTuka: MaTemaruka Ijsi MEHEIKEpa B
mprMepax u ynpaxHeHusax: Yueo. mocodue - M. : Jloroc , 2004. — 240c.

2. ®.A. HoBukoB. JluckpeTHas MaTeMaTHKa s TPOTPAMMHUCTOB: Y4eO.
nocobwue. - 2-e u3x . - M. : [Tutep , 2004. - 364 c.

3. O.E. AxumoB. [luckperHas MaTeMaTHKa: JOTHKa, TPYIIbI, rpadbl, GpakTaisl. -

K.: U3gatens AKIIMOBA , 2005. - 656 c.
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4. B.A. lankuna. JluckperHass MaTeMaTHKa: KOMOWHATOpHAs ONTHMU3AIMs Ha
rpadax: Yued. nocobue. - M.: 'enmnoc APB , 2003. - 232 c.

5. C.B. Cynomnatos ; E.B. OBunHHEKOBa. [[UCKpeTHAs MaTeMaThUKa: YYeOHUK. -
M.: UHOPA-M ; Hoocubupck : U3a-so HI'TY , 2005. - 256 ¢

6. Pomanogckwuii U.B. [Tuckpetnbiit ananmu3. Cno: Hesckuit quanekr, 2000, 240 c.

7. AxumoB O.E. JluckperHass MaTeMaTHKa: JOTHWKA, TPYMIEL, rpadel. 2-¢ W3.,
JonoinH. — M.: JIaboparopus 6a3zoBbix 3Hanuit, 2001 — 376 c.

8. NanoB Bb.H. JluckperHas maremaTWka. AJNTOPHUTMBI W TpPOTpaMMbl: YdueO.
IToco6ue. — M.: JIaboparopus ba3zoBbix 3nanui, 2001. — 288 c.

9. Jlapoe H.A., MaxkcumoBa JLJI. 3amaum 1O TEOpHH  MHOXKECTB,
MaTeMaTHYeCKOM JIOTUKE M TEOPHHM ajJIrOpUTMOB. — S5-¢ Wu3A., ucrp.—M.,
2002.-256 c.

10.  Bapaados F0.M., CoxonoBa H.JI., XonakoB B.€. /luckpetna marematuka. — K.
Buma mk., 2002. — 287 c.

11. Illapamor O.J., Cembonor [.€, JlepOsuues B.J[. duckpernuii anams. — K.:
KHEY, 2002. — 126 c.

12.  €wmenp 0.0., Yimikina T.B. [luckperna martemaruka. KoHTponbHI TecTw:
Mmuoxwnan. BigHomenns. Bynesi ¢ynkuii. I'padu. — Ionrasa. [HonTtHTY,
2002. - 29c.

13.  €memp 0.0. KoHcrekT nexmiii i3 AUCHUILTIHHU ,,JIHCKpeTHA MaTeMmaThka’.
Yactiaa 1. ,MHOXWHH Ta BITHONICHHS IJIsI CTYACHTIB CIeHialbHOCTEH
“InopmaTrka”, “Tlpukmagna marematuka”. — IlonraBa: TlonrtHTY, 2003. —
41 c.

14. €wmenp O.0. Koucnmekr jekmii i3 auciumiinu "J{uckpeTtHa maTeMaTHka'.
Yactuna 3. "Kombinaropuka" s cTymeHTiB creriansHocTeil "IlpukiamHa
matematuka", "[apopmaruka". — [Tomrasa: [TonTHTY, 2003. — 31 c.

Indopmaruka
OcHoBHa JiTepatypa
1. Hadopmaruka: 6a3oBsiit kypce/ mox pen. C. B. Cumonosmua. — CII6.: ITurep,
2001.— 640 c.
2. Paiimonc I'. QBasic: ocHOBHI s13bIKa IporpammupoBanus. - K.: BHV, 1992. — 176
c.
3. 3enpauep I'. Quick Basic mist Hocopora. — M.: ABF, 1994. —479 c.
4. bpayn K. Beenenne B Visual Basic qis nporpammuctoB. — Mocksa: Mup, 1993 .—
416 c.
5. Hencon P. Running Visual Basic nns Windows: Beenenue B mporpaMmMupoBaHue
Tt onepaniioHHOM cucteMbl Windows. — M.: Pycckast pegakius, 1995. — 324 c.
6. Hewmmntorun C. A. Turbo Pascal. - CII16.: ITutep, 2001. — 496 c.
7. Moppun I'. beiicux nna I[IK UBM: Ilep. ¢ anrn. — M.: duHaHCH U CTaTUCTHKA,
1987.— 207c.
8. Kynsrun H.B. Ilporpammupoanue B Turbo Pascal 7.0 u Delphi. — CI16: BXB-
Cankr-IlerepOypr, 1999. — 234 c.
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9. Toxsakos [.b., Kpyrnos H.I1O. IIporpammupoBanue B cpene Typ6o Ilackanb. —
M.: MAU A/O “PocBy3nayka”, 1992. — 576 c.

10. BopoeukoB A. B. Ilporpammuposanue B Delphi 2005. — CI16: BXB-Cankt-
IeTepOypr, 2005. — 446 c.

11. Kymerun H.B. Delphi 6. IIporpammupoBanue Ha Object Pascal. — CI16: BXB-
Cankr-IlerepOypr, 2004. — 526 c.

12. Todman B. 3., Xomonenko A. /1. Delphi 6. — M.: Mup, 2004. — 1152 c.

13. Cyxapes M. B. Ocnossl Delphi. [Ipodeccnonansusiii moaxon. — CI16.: Hayka u
Texnxka, 2004. — 600 c.

14. ®nenoB M. E. bubmms Delphi. — CI16: BXB-Canxt-Iletepoypr, 2004. — 880 c.

15. Mapuenko A. U., Mapuenko JI. A. IIporpammupoBanue B cpeae Borland Pascal
7.0 . — K.: KOHHOP, 1998. —430 c.

JlonatkoBa JiTepatypa

16. Jlenrcam M.,Orencraita M., Temebaym A. CIpYKTypbl JaHHBIX I
nepcoHanbHbIXx DBM. —M.: Mup, 1989. — 568 c.

17.  bopoanu 10.C., BaneBauer A.H., Ky3pmuu A.U. [lackans 11 nepcoHaIbHBIX
KOMIIBbIOTEPOB.- MuHCK: Brlmaitmas mkomna, 1991. — 366 c.

OdicHi koM’ r0TepHi TexHoJoril

1. TInpopmarmka: Komm’'torepHi TexHomorii: [limpydHWK [UIS CTYICHTIB BHIIHX
HaBuapHHUX 3akmamiB / 3a pex. O.0. Ilymkaps. — K.: BumaBHWumii meHTp
“Axamemis”, 2002. — 704 c.

2. BacwmmbeB A., AuapeeB A. VBA B Office 2000: yue6nsiii kypc. — CII0: ITurep,
2001. —432 c.

3. TI'mymakoB C.B., Cypsguuii A.C. YueOHblit kypc Microsoft Office 2000.
«DOJINO» - Xapbkos, 2002. — 502 c.

4. JIxouc E., Carron JI. bubmus mnonp3oBatenss MS Office’2000. — M.:
“umanextrka”’, 2001. — 502 c.

5. JI. Omenpuenko, A. ®enopos Camoyuurens Microsoft FrontPage 2000. — CII6.:
BXB — Cankr-IletepOypr, 2000.

JHonaTkoBa Jiteparypa

6. Benmpor A.B. CASE-texnomorumn. CoBpeMEHHbIE TEXHOJOTHH W CpEACTBa
MPOCKTUPOBaHKUsS HWH(OOPMALMOHHBIX CHUCTeM. — IlepesoBble TEXHOJIOTHU
nporpammupoBanust 2000 roxa (CD-disk).

7. KonecuukoB A. Windows 2000. — K.: Uznatenbckas rpynmna BHV, 2001. — 384
c.

8. Hosas onepanmonnas cuctema BeOS 4.0. — Chip, Ne 3, 1999, ¢.68.

9. 0630p coBpemennbx OC: AnbrepHaruBel Windows. — Chip, Ne 6, 1999, ¢.56-57.

10. Par6on O. Windows 95 mis “waitnukoB”. — K.: JIlnanektuka, 1995. — 304 c.

11. Ckuspos B.A. IlporpaMMHOe ¥ JIMHTBUCTHYECKOE OOECIeUeHHE NEPCOHAIBHOTO
KoMmInbroTepa. - MuHck: Beicias mkona, 1992.
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12. Cmupruos H.H. IlIporpammusle cpeactBa mnepcoHanbHelx OBM. — JL:
MamunocTtpoenue. Jlenunrp. ota-uue, 1990. — 272 c.

IIporpamyBanHs
OcHoBHa JiTeparypa

1.

2.

3.

10.

11.

12.

13.

Okkens b. @unocodus Java. bubnmorexa nporpammucra. 4-e u3g. — CII6:
Mutep, 2009. — 640 c.

WBanosa I'. C. OCHOBBI NIPOTPaMMHPOBAHUS: YU4EOHUK IS BY30B. — M.:
Wzn-so MI'TY um. H. O. baymana, 2002. — 416 c.

Horou II. JAVA: Cmpas. pykooactBo: Ilep.c amrm/ Ilog pen.
A. TuxonoBa. — M.: BUHOM: Boctou. Ku. Kommanus, 1996 — 447 c.
Omunno U. O.  IlpodeccronansHoe mnporpamMmupoBanue. CHCTEMHBIH
noaxon. — CII6.: BXB-IletepOypr, 2004. — 624 c.

[Munar I'. [onnerit cnpaBounuk o Java, 7-e uznanue. — K.: M3natensckuii
oM "Buiesamc", 2007. — 1034 c.

Kepuuran b., I1aiik P. [Ipaktuka nporpamMmMmupoBanusa. — M.: U3natenbckuil
oM «Bumssamcey, 2004, — 288 c.

Crpayctpyn b. - IlporpammupoBanue. IlpuHIumsl M [OpakTHKa
ucroap3oBanusa C++. — M.: U3parensckuii nom «Buimbsimey, 2011. — 1235 c.
unar I'. C++ basoBbeil kype, 3-¢ uzganue. — M.: M3narenbckuil nom
«Bumpsimey, 2010. — 624 c.

IIpata C. f3pix nporpammupoBanus C++. JleknuM M ynpakHEeHUs. 5-e
u3ganue. — M.: U3natensckuii moM «Bumbsamcey, 2007. — 1184 c.

Xopron A. Visual C++ 2010. ITonnslii kypc. — M.: "Iuanextuka", 2011. —
1216 c.

Heiiren K., Usben b., ['munn [Ix., Yorcon K. C# 4.0 u miatpopma .NET 4
1t npodeccruonanoB. — M.: «Jluanextuka», 2011. — 1440 c.

Tpoencen 3. S3pik nporpammupoBanns C# 2010 u miardpopma .NET 4. 5-¢
mganue. — M.: «Buibsmey, 2010. — 1392 c.

Barcon b. C# 4.0 ma mpumepax. — CII10.: «bXB-IletepOypr», 2011. — 604 c.

JHonaTkoBa Jiteparypa

14.

15.

16.

17.
18.

Makkonnemn  C.  IIpodeccuonanmpHass  pa3paboTka  IPOTPaAMMHOTO
obecneuenus. — CII6.: Cumsoi-ITmoc, 2006. — 240 c.

Mosrosoit M. B.  Knaccuka mnporpaMMHpoOBaHUs: alrOPUTMBI, SA3BIKH,
aBTOMAThl, KOMIWIATOpHL. IIpaktmueckmii momxoxn. — CII6.: Hayka u
TexHuka, 2006. — 320 c.

Yen M.C. u ap. IIporpammupoBanme Ha JAVA:1001 coer: Hambomee
MOJTHOE PYKOBOJCTBO 1m0 Java u Visual J++. — Munck: [Homyppu, 1997. —
640 c.

JlanteB B.B. C++. Dkenpecc kype. — CI16.: BXB-Ilerepoypr, 2004. — 498 c.
Catrep I'. HoBble cnoxusble 3agaun Ha C++. — M.: Bunesimc, 2005. — 272 c.
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19. T'epbep P., buk A., Cmur K. Ontumuzaums [10. COopHHMK penenTtoB. —
CIIG.: «IIntepy», 2010. — 352 c.

20. Puxtep k. CLR via C#. I[IporpammupoBanue Ha miaTdopme Microsoft
NET Framework 2.0 Ha si3pike C#. 2-e m3nmanme. — M.: «Pycckas
Penakimsy; CII0.: [Tutep, 2008. — 656 c.

Opranizauis Ta 00podka esiekTpoHHoi iHGopmanii
OcHoBHa JiTeparypa
1. Yepnsk, O.I. Cucremun 00poOku exoHomiuHoi iH(opmarmii: migpygruk / O. L
UYepnsk, A. B. Crasumpkuii, I'. O. HopHoyec. - K.: 3nanns, 2006. - 447 c.
2. Kosnoscrkuit A.B. Komn'totepHa TexHika Ta iHpopmauniiiHi TexHosorii [Tekcr]:
HaBu.nocioHuk / A.B. Kosnoscekuii, 10.M. Ilanounmun, b.B. Ilorpimyk . - K:
3uanHs, 2011 . - 463 c.
3. Indpopmaruka mis imkenepis [Tekcr]: nocionuk / O.}O. Cokonos, 1.T. 3apeubka,
I'"M. XontkeBuy, O.B. SIposa. - 2005. - 424 c.
4. BomkoB, A.A. CamoyuntensWord, Excel u 3mekrponnast moura [Tekcr]/ A.A.
Bomnkos. - M: Tpuymd, 2008 . - 320 c.
5. Yoxkenbax, [IxoH. Microzoit Olllce Excei 2007. bubmus moms3oBarens.: Ilep. ¢
anri. — M.: OO0 "U.J. Bunbsme", 2009. — 816 c: uin.
6. [Hensecekuit M. B., XKmypkena A. €., OnpexiBcpkuit M. B., Hamoscrka P. b.
OcHOBH anroputTMizamii Ta mporpamyBaHHS: cepemoBume VBA: Hapwanpamit
nocionuk / 3a pea. P. b. Yanoscbkoi. - YepniBui: Kuuru - XXI, 2006. - 430 c.
7. BacuibeB A., Augpees A. YBA B Olllce 2000: yuebnbm kypc. - CII6: ITurep,
2001.-432c.

8. Ilmnar, I'epbeprt. Ilomupiit cmpaBounuk mo C#. : Ilep. ¢ anrm. — M.:
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BXB - Cankr-Iletepoypr, 2000.

JlonatkoBa JiiTeparypa

12. Bennpor A.B. CA8E-rexnonornn. CoBpeMeHHbiE TEXHOJIOTHH M CPENCTBA
MPOEKTHPOBAaHUS  HMHOOPMAIMOHHBIX  CHUCTeM. - IlepemoBele  TEXHOJOTHH
mporpammupoBanus 2000 roxa (CD-disc).

13. KonecuukoB A. Windows 2000. - K.: M3garensckas rpynna BHV, 2001.-384 c.
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20. Indopmaruka: Komn'torepHi Ttexuosorii: IligpydHuK i CTyIEHTIB BUIIUX
HaBuabHUX 3aknanaiB / 3a pen. O.1. IMymkaps. - K: BunaBanunii nentp "Axagemis'”,
2002. - 704 c.

21. KoporenkoB HO.I'. [okymentupoBanme wuHpopMmanmmu B MS Word / FO.T.
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