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MMOsACHIOBAJIBHA 3AIIMCKA

OcBiTHRO-TIpO(ECiIitHOIO MpOoTrpaMor0 IATOTOBKMA OakajiaBpa 3a
cnemianpHIcTIO 122 «KoMIT 1oTepHi HayKn» TiepeadadaeTsesi BCTymHE haxoBe
BUNpOOyBaHHS 3 a0ITypi€HTaMH, BHITyCKHUKAMH TEXHIKYMiB, KOJEIXKIB,
BUMIMX MNPO(GECiHO-TEXHIYHUX YYWIUII 0P BCTYMI Ha HaBYaHHA 3a
ctyneHeM «bakanmaBpy 3a crieniaiabHicTIO «KOMIT I0TEpHI HAYKN».

[epenik muTaHp IS MPOBEACHHS MPOBEJCHHS ICIUTY 0a3yeThCsl Ha
HaBYAJILHOMY Martepiai (yHIaMeHTAIbHUX Ta CIICIiIbHAX TUCIUILIIH.

Mera ¢axoBux BCTYNHMX BUNPOOYBaHb. BCTyn Ha HaBuYaHHA 3a
cryneneM «bakanaBp» monsArae y BH3HAaueHHI pPIiBHSA MiATOTOBJICHOCTI
BCTYNHUKIB, $Ki OaxaioTh HaBuaTHCh Yy llonTaBchkoMy yHIBEpCHTETI
€KOHOMIKH 1 TOPTiBJIi 32 HAIIPSIMOM I ATOTOBKH «[H(OpMaTHKaY.

Bumorn nmo 3ni0oHocteii i miaroromaenocrti abitypienTiB. s
YCIIIIIHOTO ~ 3aCBOEHHA  OCBITHBO-TIpodeciiinoi  mporpamu  «bakanaBpay
a0ITypi€eHTH TOBHHHI MaTH 3IiOHOCTI O BOJOIHHS 3HAHHSMH, YMIHHAMH i
HaBUYKaMU B Taly3i NPUPOJHHYOHAYKOBHX, 3arajJbHOCKOHOMIYHHUX Ta B
IUCLUIUTIHAX, IO BHBYAIOTbCA HA |-My Kypci CTYAGHTaMH HampsMy
«ladopmaTkay.

XapakTepucTHKa 3MicTy mporpamu. [Iporpama (paxoBux BCTYMHHX
BUNPOOYBaHb CIUPAETHCA HA OCBITHRO-KBaNiPiKaniiHy Iporpamy miAroTOBKH
MOJIOJIIIIOTO CTIeHmiaicTa 31 cremianbHOCTI (abo ramysi) Ta OJHOYACHO
BiIOMBa€e BUMOTH JIO0 CTY/ICHTIB PiBHA MiATOTOBKU «bakanaBpy» BH3HAUYEHUX Y
rajly3eBUX CTaHJapTax BHIIOI OCBITH JaHHMX OCBITHBO-KBaTi(hiKaIiHHUX
piBHIB.

Ilopsinok  mpoBemeHHs  (axoBUX  BCTYIHUX  BHUIPOOYBaHb
BuszHavaerbess [lonmoxennsM mnpo mnpuiiManbHy kowmicito IIVET Ta
[TostoskeHHSAM PO MPEeIMETHI eK3aMeHalliiiHi Ta GaxoBi aTecTaliiini KoMicii 3
MTPOBEJICHHSI BCTYITHUX BUIIPOOYBAHb.



HEPEJIIK IMTAHB, IO BUHOCATBHCS HA ®AXOBE
BCTYIIHE BUITPOBYBAHHS

MareMaTHYHU# aHATI3

Tewma 1. Beryn. [iiicHi uncna.

Beryn.  Bumorn — MoaynbHO-pedTMHroBoi  cuctemu.  DyHKIi,
3UMCJICHHI ~ MHOXXWMHHW, MaremMaTuuHa iHaykumis. JlilicHi  yucra.
IaTepmperartiss MHOXHHHA JiiCHUX dncel. UncioBi MHOKHAHA. AOCOIIOTHA
BEJIMYHMHA YUCIIA.

Tema 2. UucioBl MOCHIIOBHOCTI.

UucnoBi mocmimoBHOCTI. 30DkHI mocmimoBHOcTi. Kpurepiit Ko
301KHOCTI YACIOBUX MOCHiAOBHOCTEH. DYHKIIIT O/THIET 3MIHHOI.

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

I'panuns ¢ynkuii. Brnactusocti rpanuips. Busnayni 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 BIIACTHBOCTI HETIEPEPBHUX (PYHKIIIH.

Tewma 5. ludepenuianbue uncieHHs GyHKIii oHI€T 3MiHHOT.
[Monsttsa moxigHoi. 3aaadyi, 110 TPUBOAITH IO HOHATTS NMOX1AHOT. O3HAYCHHS
nmoxigHoi. MeXaHIYHWA Ta TEOMETPUYHUIM 3MiICT MOoXigHOi. OIHOCTOPOHHI
noxigHi. Heckindyenni moximui. [Toximui enementapuux ¢yskiii. [loxigHa
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. JudepeHiiiaig BUIIMX TOPSIIKIB.

Tema 6. 3acrocyBanHA AU(EPEHLIATEHOTO YUCICHHS.

Teopemu mpo cepenne 3HadeHHs: Teopema Depma, Teopema Poms,
teopema Jlarpamka, Teopema Komi. 3acrocyBanHs Teopem. IlpaBuio
Jlomitanss Jyisi pO3KPUTTS HeBU3HauyeHocTei. Dopmyna Teinopa. O3Haka
MOHOTOHHOCTI (QyHKuii. ExcrpemanbHi To4ukd. ONYKIICTh Ta BrHYTICTBH
KpuBOi. AcuMnToTH Tpadika QyHKIii. 3aranpHa cxema JociipKeHHsT QyHKIIi
1 moOynoBa ix rpacdikis. PiBHOMipHO HenepepBHi QyHKIii. Teopema KanTtopa
PO PIBHOMIpHY HemepepBHICTh. TeopeMa Mpo HemepepBHICTH OOEpHEHOI
GyHKII.

Tema 7. udepeHuiansHe YucIeHHs QYHKIIT BEKTOPHOT'O apIyMEHTY

Oynkuii 6aratbox 3miHHMX. HemepepBHicTh (yHKUIi 1BOX 3MiHHHX.
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OcHOBHI  BIAacTMBOCTI  HemepepBHUX  (QyHKUiA. YacTuHHI  MOXijmHI.
Hudpepenuian. Hessai  ¢ynknii. Teopema mpo  icHyBaHHS — Ta
mudepeHiiioBanicte HesBHOI ¢yHKil. [loxigai W mudepenHmiamy BHUIUX
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. Y3zaranpHeHHs MaTepialy 3a MOAYJISIMH 1-2
OrnsaoBo: MAiMCHI 4YMCa, YHCIOBI IOCIHIJOBHOCTI, TpaHUIl, MOXigHa Ta Ii
3acTocyBaHHs, iHTerpan HetoToHa-JIeiOHina.

Tema 9. Iarerpan Herotona-JlelOHira.

[TonsaTTs TepBicCHOI Ta HeBU3HAueHOro iHTerpana. OCHOBHI
BJIACTUBOCTI HEBH3HAYEHOro iHTerpana. TaOiuns OCHOBHUX 1HTETpalIiB.
Besnocepenue interpyBanas. MeToy miicTaHOBKY. [HTETpyBaHHS YaCTHHAMU.
IaTerpyBanns pamioHanpHMx (pyHKOiIA. [HTErpyBaHHS ippamioHATEHUX
¢dyHKUiH. [HTErpyBaHHS OSSIKUX TPUTOHOMETPUYHHUX (DYHKIIIH.

Tewma 10. Iarerpan Pimana

Iarerpan Pimana. [HTerpyBaHHS HemepepBHUX 1 OESKUX PO3PUBHUX
¢yskiiii. OCHOBHI BJIACTUBOCTI BH3HAYEHOro IiHTerpayia. Teopema mpo
cepeaHe 3HaueHHS. MeTou 3HaXO/KEHHS BU3HAYCHUX IHTErpamiB. [HTerpan
i3 3MiHHOIO BepxHbOIO Mexew. @opmyma Heiorona-JlelOnima. 3amina
3MiHHOIi y BU3HaueHOMY iHTerpani. Dopmysa iHTerpyBaHHS YaCTHHAMH.

Tema 11. HeBnacHi inTerpanu

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

Tewma 12. Yucnosi psy.

Yucnosi psau. [lousTrs ymcnoBoro psimy. BnactuBocTi 301KHHX
psaniB. HeoOximHa ymoBa 301KHOCTI psny. Psmu 3 HeBia'€eMHUMHU dlieHAMU.
30ikHicTE  psamy. JlocratHi  ymMoBM  30DKHOCTI.  3HAaKO3MiHHI  Ta
3HAKOMOYEPEkHi Psiii. AGCOIOTHO Ta YMOBHO 301%KHI PsIIIH.

Tema 13. ®yHKIIOHABHI PATH.

OyHKIioHANBHI psaau. OYHKIIOHABHI MOCTIIOBHOCTI. 301XKHICTh Ta
piBHOMiIpHa 30DKHICTH (DYHKIIOHATBHOI  TOCIiOBHOCTI. 301KHICTD
(hyHKIIIOHATBHUX psAiB. BracTuBOCTI piBHOMIpHO 301KHUX (DYHKITIOHATHHIX
psaniB. CreneneBi psagu. Panmiyc Ta iHrepBan 30iDxkHOCTI. BractuBocTi
crerieHeBux psifiB. Psn Telinopa ta Maknopena. Poskian ¢yHkuii B psin
Telinopa Ta MakiopeHna.

Tema 14. VY3aranbHeHHS MaTepiany 3a MOLYJIIMU 3-4.

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



Tema 15. KpatHi iHnTerpaim.
Inrerpan Pimana. IloaBilinmii inTerpai. BiaactuBocTi monBiHOTO iHTErpaa.
3BefIeHHA TONBIMHMX IHTErpajiB JO TIOBTOPHUX. 3aMiHa 3MIHHAX Y
MMO/IBIHHOMY iHTErpaii. 3aCTOCYBaHHS IOJBIMHHUX iHTErpalliB B T€OMETpIi.
3acrocyBaHHS MONBIHHMX iHTerpaiiB B Qisumi. [loTpiitHuii iHTerpas.
OOuuncneHHs TOTpPIHHUX iHTErpamiB. 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 IDIOMIKMHI Ta B
npocropi. Jotnuna. Hopwmans. KpuBominiitni  inTerpamu 1 pomy.
3acrocyBaHHS KpUBOJiHIMHUX iHTerpaniB | pony. Kpusominiiini interpamu 11
pomy. 3actocyBaHHS KpuBONiHiHNX iHTerpanmiB Il poxy. HesamexHicTh
KPHUBOIIIHIHHOTO iHTerpaa BiJ nuisixy inrerpyBanai. ®opmyma ['pina.

Tewma 17. [ToBepxHEeBi iHTEerpaIn
[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. @opmyna OCTporpaachbkoro. 3B'S30K MiXK MOBEPXHEBUMHU iHTErpajlaMH
I ra II poxgy. ®opmyna Crokca. 3actocyBanHs dhopmynu CTokca.

Tewma 18. Psiau i interpan ®@yp’e
[NepionnyHi BennuuHy 1 rapMoHiuHuA aHaii3. TpuronomerpuyHi psiau Oyp'e.

Busnauenns koedinientis. Psg @yp'e miast pyHKil 3 mepiogom 2 I . 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. V3aranbHeHHs MaTepiaiy 3a MOAYJISIMH S5-6.
Orms110BO: KpaTHI 1HTErpajy, KpUBOJIiHIMHI Ta MOBEPXHEBI iHTErpany, psiay i
inTerpan ®yp’e.

Aaredpa ireomerpis

Tema 1. Berynna nekmist. [Ipeamer i 3MicT aucuuiuiiag ,,Anreopa i
reomerpist’.
OcCHOBHI 33j1a4i, OCHOBHI MeTo/U. IcTopu4Ha 10BiKA.

Tewma 2. Teopist cucTeM JiHIHHUX PIBHSHD 31 CTATUMHE KoedimieHTamu:
MAaTpHUIli, BA3HAYHUKH, BEKTOPH Ta CUCTEMH JIIHITHUX PiBHSHb.
Osnauennsa cuctemu JdiHidHUX piBHAHB (CJIP). Berym nmo teopii marpuub.
Merton XKopnana-I'ayca. Buznaunuku. ®opmynu Kpamepa. Bexropu. [ii Han
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BekTopamu. JIiHIHHO 3aJIeXHi, JIIHIHHO He3aJieKHI cUCTeMH BeKTopiB. PaHr
maTtpuli. Teopema Kponekepa-Kamemni. 3aranmsauii  posp’sizoxk  CJIP.
Omnopigai CJIP. Mii wam matpursamu. OOepHeHa Marpuild. MaTpudHui
crioci6 po3s’szanas CJIP.

Tema 3. AHamiTH4HA T€OMETPis: MpsMa Ha IUIOMIMHI, IUIOUIMHA Ta

psiMa y POCTOPi.
Beryn no amamituanoi reomerpii. I'eomerpiss Ha mmomuHi. Bexrtopm B
aHAJITUYHIA TeoMeTpii: JOBXKHMHA BEKTOpa, KOOPIUHATH BEKTOPY, TOUKA, SKa
JUTATH BEKTOP B JIAaHOMY BifHOIICHHI. Burmsag minii Ha miommHi. OCHOBHI
3a/lavi aHAMITHYHOI TeoMmeTpii. PIBHSHHS mpsmMoi 3 KyTOBHUM Koe(dimieHTOM.
3araneHe piBHAHHA OpsMoi. KyT MiK mpsMuMu. YMoOBa mapalienbHOCTI,
NEepHeHIUKYISIPHOCTI JBOX NpsAMHUX. PiBHSHHS NpsAMOi y Bipi3Kax; piBHSIHHS
OpsAMoi, sIKa HPOXOOUTH Yepe3 [Bi TOYKH, HOpPMajbHE PIBHSIHHSA MPSIMOI.
Bincranps Mixk TOYKOO Ta MIPSIMOIO.

Tema 4. AmnanmiTHyHa reoMeTpisi: BEKTOPH IUIONIMHHU, MOpsAMa 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. PiBHSAHHS TUIOMMHM Y Biapi3kax. PiBHSHHA
IUIOIIMHY, $Ka TPOXOAMTH uepe3 3 Touku. BincraHp MK TOYKOIO Ta
wiomuHow. CrocoOu 3aBAaHHS OPAMOi Y TPOCTOpi: SK TIEPETHH JBOX
IUIOIIMH, KaHOHIUHWHA, mnapamerpuuHuii. Kyt ik npsmumu. Kyt wmix
OpSMOI0 Ta IUIOIIMHOK. YMOBU MapajielbHOCTI Ta MNEpHeHIUKYISIPHOCTI.
[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 BUIJIsiAL. [ii Haj KOMIJIEKCHUMH YHCIIAMH.
KopeHi n-oro crenens 3 koMiuiekcHoro yucia. O3xHaueHHs MHorowieHa. Jlii
Haj MHOrowieHaMmu. JlineHHss MuorouwieHiB. Kopeni muorowieHie. OCHOBHa
Teopema anredopu. Cxema ['opHepa.

Tewma 6. 3Hax0mKEHHsI KOPEHIB MHOTOUJIEHIB 2, 3, 4 CTereHsl.
3amaya 3HaXO/PKCHHS KOPEHIB MHOTOWIEHIB 2, 3, 4 cremncHs. 3HAXOHKCHHS
KOPEHIB KBaJpaTUYHMX PiBHSAHb. 3HAXO/DKEHHS KOPEHIB KyOIUHMX PiBHSAHB 32
¢dopmynamu Kapmano. IToHSTTS mpo 3HaXOIKEHHS KOPEHIB MHOTOUWIEHIB 4
crerieHs. [cHyBaHHS JIFICHUX KOpPEHIB Yy MHOTOWIEHIB 2, 3 cteneHs. [ToHATTS
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: xkaHOHIUHE PIBHSHHS, ACUMIITOTH, MiBBici, (JOKyCH, AUPEKTPHCH,
excuentpucurer. Ilapabonma: kaHOHIYHE pIBHAHHSI, ©apamerp, QOKyc,
IMPEKTPUCA, EKCICHTPUCUTET. MeTox BHIUICHHS ITOBHOTO KBajpaTy ISt
nociipkeHHs JiHii 2-ro mopsiaky. Kmacudikamis miniit 2-ro mopsaaky. Jlinii 2-
IO IOPAAKY SIK KOHIYHI PO3pi3H.

Tewma 8. AHamiTnuHa reoMeTpist: moBepxHi 1l mopsinky.
3aranpHE O3HAYEHHS MOBEPXHI 2-TO MOPSAKY. MeToz po3pi3iB A moOya0BH
MOBEPXOHB 2-To NopaaKy. Cepa, enincoia: KaHOHIYHE PiBHIHHS, O3HAYCHHS,
nobynosa. ['inep6o:10i7 (0IHOMOPOPOKHUHUH, TBOTIOPOKHUHUIN): KAaHOHIYHE
piBHSAHHS,  O3HA4eHHs, MoOymoBa, mapabomoimu  (emiNTHYHHNA i
rinepOoJuTiyHUN): KaHOHIYHE pIBHSIHHS, O3HA4eHHs, moOyznosa. JliHiiuari
noBepxHi. Huninapu 2-ro mopsaky. IloOymoBa muiaiHApPIB 32 JOMOMOTOIO
TBIpHUX Ta HampsaMmHuX. [loBepxHi 00epTaHHA cepel IOBEPXOHb 2-TO
HOPSIKY.

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

TMHIAHUH, eBKITIAIB IPOCTOPH.
['pyma: o3Ha4yeHHs, BIACTUBOCTI TPYH: HiATPYNH, MiBrpynH, (HaKTOp-TPYyIIH,
i3oMopdizm rpyr, romomopdizm rpyt. [loms 1 KibIs: 03HAUCHHS | TPUKITAIH,
3B’30K MiK HUMH. JliHIiHMH mpocTip: O3HauyeHHs, [ii Hal BEKTOPaMH,
TiHIAHI KOMOiHaIii BEKTOPIB, JIHIHHO 3aJIeXHi, JIHIHHO HE3aJeXHI CHCTEMH
BEKTOpIiB, 0a3uc, BUMIPHICTh JIHIHHOTO MPOCTOPY, NEPETBOPEHHS KOOPAWHAT
BEKTOpPY y pi3HHX Oasucax. [3omopdizm miHiHHUX mpocTopiB. EBKiigiB
MIPOCTIp: CKaNspHUN MOOYTOK B pi3HMX 0a3ucax, KyT MiXK BEKTOpaMHu, HOpMa
BEKTOpa, OpPTOTOHaJbHI  OasWcH, OPTOHOPMOBAaHI  0a3WcH, TPOIEC
opToroHajizaiii. YHiTapHUN pocTip.

Tema 10. OnykiTi MHOXHHU.

Omnykina MHOXHHA: O3HAYEHHS, TEPMIHOJOTiA ONMYKJIMX MHOXHH: BIJpi3KH,
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 JiHIHHIN anreOpi, Teopii MaTpullb; JiHIMHUX, €BKIiIOBHX,
YHITAPHUX TIPOCTOPIB, Jii HaJl BEKTOPaMH.

Tewma 12. JliniiiHi omepaTopH.

OsnauenHa. Marpuns JiHiiHOro omepatopy. il Haxg  niHIHHUMHK
oneparopamu. O3HaueHHS BJIACHUX BEKTOPIB, BIIACHUX 3HAYEHb JIHIMHOTO
oneparopy. CIieKTp, MPOCTHHA CIIEKTP JIIHIHHOTO OMEePaTopy, iX 3HAXOHKESHHS.
CropsokeHHH, caMOCHpSDKEHUH omeparopd B YHITapHOMY HpocTopi, B
JTIHACHOMY €BKJIiIoOBOMY mpocTopi. OpTOroHaabHHE ONeparop y MAIHCHOMY
€BKJI1IOBOMY TIPOCTOPI.



Tema 13. KBagpatuusi ¢popmu.
Pi3Hi o3HaueHHS KBajgpaTUYHOI (OPMU: SK MHOTOWICHA 2-TO TOPSAKY, B
MaTpUYHOMY BUTISIAI, B oOmepariiiHoMy Burismi. KaHoHIYHWMI BHIIISI
KkBagpatndHoi (GopmMu. 3BemeHHS KBaApaTHIHOI (OPMH 10 KAHOHITHOTO
BUIJISLy: METOJ OPTOTOHAJIBHHUX MEPEeTBOpeHb, Meroi Jlarpamxka, Meron
sik001.  JlomaTHRO BU3HaAYeHI KBampaTuuHi ¢dopmu. Kputepii momaTHBO
BH3HAYCHOCTI  KBampaTmdHUX  ¢GopM. [eoMmeTpuyHa  iHTepHpeTaris
pe3yibTaTiB.

Tewma 14. XXopnanoBa HopManbHa (hopMa MaTpPUILh.
O3HaueHHs KOPAaHOBOI HOpMaIbHOI (DOPMH MaTpHIlh. 3BEACHHSI MATPHIIL 10
JKOPAAHOBOI HOpPMalbHOI (OpMH 3a JOMOMOTOK JKOPJAHOBOTO 0a3ucCy;
3aCTOCYBaHHS MaTpPHUI MEPXOAY 0 KOPIAHOBOTO Oa3ucy.

JuckperHa mareMaTuKa

Tewma 1. Teopist MHOXKUH.

MHOXUHH, omepallii HaJl MHOXWHaMH. BiTHOIICHHS, omepariii Haj
BimHomeHHsAMH. CreriayibHi  KJiacu OIHApHUX BIJHOIICHB: BiJHOIICHHS
eKBIBAJIEHTHOCTI Ta mopsAnky. Pemritku Ta OymeBi anredpu. lloTyxkHiCTH
MHOXXWH, TIOpIBHAHHSA TOTYyXHOcTel. OpauHamm, akcioma BHOOpY,
TpaHC(iHITHA IHIYKIIA.

Tewma 2. bynesi ¢pyHKii.

EnemenTapui OyneBi ¢yHKIii, cymepmosumis QyHkmid. Tabmuaawmit
crnoci6 Bu3HaueHHs QyHKuUid. Kanoniuni ¢popmu OyneBux QyHKIiH, ciocoon
noOynoBu kaHOHIUYHMX (opM. AnreOpa JKerankina, crmocoOu MOOYA0BU
nosniHomiB JKerankina. 3amkHeHi kiacu OyneBux ¢yHKuUii. OyHKIioHaTBHA
MOBHOTa cucTteM OyneBux QyHkimii. Teopema [Tocra. MinimMizarlist OyaeBux
¢ynkuiii. CkopodeHi, TyMKOBi, MiHIMaJbHI (HOpMH, CIIOCOOH iX MOOY/I0BH.

Tewma 3. KombGinaropuka.

OcHoBHi koMmOiHatopHi cxemu. IlpaBuma cymum Ta m00yTKYy.
Po3MimieHHst, mepecTaHOBKM Ta KOMOIiHAIli 3 TMOBTOPEHHsSM Ta 0Oes3.
KombiHaTopHi TOTOXXHOCTI, MosriHOMianbHa ¢opmyna. DopMya BKIIFOYEHb Ta
BUKIIIOUEHb, il 3acTOCYBaHHS. PeKypeHTHI CITiBBiIHONIEHHS, CIIOCOOH
pO3B’si3aHHS JHIHHUX PEKYPEHTHHX CIiBBiIHONIEHb. TBipHI (yHKIHII, iX
3aCTOCYBaHHS JUIS PO3B’SI3Ky KOMOIHATOPHUX TPOOIIEM.

Tewma 4. Teopis rpadis.

I'padn, cnocobu BuzHauenus. llnsxu y rpadax, 38’s13Hi rpadu.
Eiineposi rpadu. [depesa, BaactuBocTi aepes. [lnanapHi 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,
crnocoOu BHW3Ha4YeHHS. [ eHepamis andaBiTHUX BigOOpakeHb ABTOMATaMH.
TotoxHicTh KiaciB BimoOpakeHb, IO TEHEPYIOTbCA aBTOMaramMu Mimi Ta
Mypa. VYMOBH aBTOMAaTHOCTI BigoOpaxeHb. EKBiBaJIeHTHI CTaHM Ta
eKBIBaJIGHTHI aBTOMaTH. MiHiMi3alisl CKIHYEHHHX aBTOMATiB, aJrOPUTM
Aydenkammna-Xona. Iloxii, mpeacrapneHHs mofaiii B aBromarax. PerymspHi
momii, 3B 30K PETyJSIpHUX MO 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
BUCIIOBJIEHb. 3B’A30K TaBTOJIOTIH Ta TeopeM. HenporupiuHicte Ta
PO3B’SI3HICTh YHCIEHHS BHUCIOBIEHb. Teopil 1-ro mopsaky. Axciomu Ta
MpaBUlia BUBOAY s Teopiit 1-ro mopsamky. UucrmeHHS mpenukartiB, Horo
HETPOTUPIYHICTE.

Tewma 7. Teopis anropuTmis

Konnenmist ~ anroputmy.  Hopmanmsai  anroputmum  Mapkosa.
ANTOPUTMIYHO HEpO3B’si3HI  MpoOJeMH. YHIBepcalbHHH HOpMalbHHHA
anroputM. Mamuan TelopiHra, €KBiBaJCHTHICTh Pi3HHUX aJITOPUTMIYHUX
cuctem. CKIagHiCTh 00YHMCIIEHb, MO/IETI Ta METOIM 00paxyBaHHS CKJIaTHOCTI,
MalivHa 3 JOBUIBHHM JOCTYHOM. AJITOPUTMH COPTYyBaHHS. 2-3 Jepes,
peaiizailisi ornepariii HaJl MHOKHWHAMH. JIBIMKOBHMI IOIIYK. 3HAXOKCHHS
KICTSIKOBOTO JiepeBa MiHIMalIbHOI BapTocTi. [lomyk nuisxis y rpadi.

IndopmaTuka

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

[ToHsATTS anroputMy HOTO BIIACTHBOCTI. bBIIOK-CXeMH alTOpPHTMIB.
OcHoBHI nojioxkeHHs fepxkasHoro cranpapry ['OCT 19.701-90. IToOynosa
Omox-cxeM B maketi Microsoft Visio.

[loHATTS TPO aNTOPUTMIYHI MOBH, TPAHCIATOPH, KOMITUIATOPH Ta
inTepriperatopu. Cepenosuiie nporpamysanns Delphi. CTpykTypa nporpam.
Tunn manux mosu Object Pascal.

Ipocri Ta ckmanni oneparopu mMou Object Pascal. Apudmernuni
mporiexypu Ta  GyHKmii.YMoBHmiT omeparop  if-then-else.  Omepatop
MHOXHHHOTO BUOOpY case of.

Oneparop nukimy 3 mepexymoBoro while. Omneparop mukny 3
micassyMoBoto repeat. [TopiBastHHs nukiiB while Ta repeat. OnepaTop UKy 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
ONHOBHMIpHHUX MacwBiB  IHimiamizamisi Ta BHUKOPHCTAHHS OJXHOBHMIPHHX
MacuBiB y Tmporpami. BuBenmeHHs ogHOBHMIipHMX MacuBiB . llomryk
MaKCHUMaJbHOTO Ta MiHIMalbHOrO 3HaueHb MacuBy. COpTyBaHHS MacuBYy.
[Nomryk y macusi.

baratopumipai  macuBu.  [IoHATTS  JBOBHMIpDHOTO  MACHBY.
OroorieHHs, iHiliami3alis Ta BUBSICHHS JBOBUMIPHOTO MacHBY.

Tewma 2. JTomatkosi MmoxxauBocTi MoBu Object Pascal.

IMpouenypu ta dynkitii moBu Object Pascal. [TousTts mignporpam, ix
cTpykTypa. JlokambHi Ta rTimoOanbHi 3MiHHI. DopMmanbHi Ta (akTU4HI
napamerpu.  Ilpoumeaypui  tunu.  [liamporpamm sk mapamMmeTpwu.
Bunepemxanpae oronomeHHs npouenyp i ¢yHkmii. Pexypcis. Omepartopu
exit Ta halt. CtranmapTHi nmporieaypu Ta QyHKIIIi.

O0poOka cumBoniB Ta psakiB. Taomuii cumBonie ASCII/ANSI.
CumBonpHuit Tin 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. Oronomensas 3amuciB.  Omepatop
npuenHaHHg with. 3anuicu 3 BapiaHTaMu.

Oco0muBOCTI pO3pOOKHM MOAYINBHUX Tporpam. I[IOHATTS Momyns.
Woro crpykrypa. 3aronoBok momyns. Intepdeiicna uactuna. Peamizauiitna
yactuHa. [Hiiani3aniiina yacrnaa. KoMITiisiis i BAKOpHCTaHHS MOJYJIiB.

Qaiinosi tunu paHux. @izmyni 1 goriuni Qaimm.  Knacudikamis
¢aitnis B Object Pascal. 3. Texuonoris pobotu 3 ¢aitnamu. OroiomeHHs
(haiimoBux 3MiHHUX. BCTaHOBIIEHHS BiIMOBITHOCTI MK (Pi3WYHHM 1 JIOTTYHUM
¢daiinamu. BiakpuTTs Ta 3akpuTTA QaiimiB. 3YMTYBaHHS i 3alUC TEKCTOBUX
¢arimiB.  Oynkuii Eof i Eoln.  IlocnmimoBHuii 3amuc 1 34MTyBaHHS
KOMITOHEHTIB OiHapHUX QaitniB. [Ipsmuii JocTym 10 KOMIIOHEHTiB OiHapHUX
(aiinis. Herunizosani aiim.

Mertomonorii  po3po0OKH  Mporpam: METOMAOJIOTIS  CTPYKTYPHOTO
nporpaMmyBaHHs. [IOHSTTS METOAOJIOTIT CTPYKTYpHOTO MPOTpaMyBaHHSI.
Husxigne mnpoekryBanHs mnporpam. MoJaynbHe 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-

12



opieHTOBaHOTO MporpamyBaHHs. Kiacu i 06’ ekt moBu Object Pascal.

Pobota 3 knmacamu B Object Pascal. Koncrpykropu i aectpykTopu.
Iakancymsmiss 1 BmactuBocTi 00’€kTiB. YcmaakysauHs.JupextuBu public,
protected, private. Tlomimopdism i BipryamsHi Metomau. Kiacu i 00’extu
Delphi.

IaTerpoBane MoBHe cepenosumie Delphi. KoHcompHHIT momaTok.
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. BiractuBocTi, Toaii Ta METOIM OB’ sI13aHi 3 00’ EKTaMH.

IleperBopenHss BupaziB. Jliajoroei BiKHA BBEICHHS, BUBCICHHS
nanux. [lepeTBopeHHst Bupa3iB 3 onHoro ¢popmary B iHIIui. BBenenns 3 BikHa
BBenmeHHs InputBox. BuBixm pesymeratiB 3a momomororo ShowMessage Ta
MessageDlg.

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

OcHoBHi nmpuHiunu pobdotn 3 MacuBamu B Delphi. MacuBu nanux,
3aco0u iX mpeacTaBieHHs Ta 00poOku. BukopucTanHs KOMIOHEHTY Memo.
Buxopucranas kommonenty ListBox. Tabmumi mganmx. Buxopucranas
komroHeHTa StringGrid. bararoBumipHi MacuBH.

Tema 4. CTBOpeHHSI CKJIaJHHUX Bi3yalbHUX IMPOEKTIB B CEPEOBHIII
Delphi.

Pob6orta 3 daitnamu B Delphi. Heizyansni komnonentu TOpenDialog,
TSaveDialog. Kommonentnn 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 o6pazu. Mynbrumiikanis. ['padidani komnonenTn. BuBeneHHs
imrocTparii  (komrmoneHT Image). bitoBi  o0pasm. MysbTHITTIKALS.
Binmo6paxkenns reometpuunux ¢iryp (kommnoneHT Shape). BikHo pucyBanHs
(xomnonent PaintBox). Cnmcok rpadiuHnx 300pakeHb (KOMIOHEHT
ImageL.ist).

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

CtBopeHHs A0BikoBoi cuctemu B Delphi.

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

3amobiranHss 1 00pobOka mommiok.KoHCcTpykiist 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. CtBopenns mpoctux 1 ckimagaux ¢dopm. CTBOpeHHS Ta
BUKOPHUCTaHHS NpocTUX (opM 3anutiB. 3BiTHI popmu. Enementu ynpasiiHHs
Ta IX BIaCTHBOCTi. MakpocH.
CTBOpEHHS MPHUKIAIHAX TIPOTpaM 3 BUKOpHUCTaHHIM VBA mis Access.

Tema 2. CtBopenHs npe3enTauiii B Power Point XP/2000.
PoGoua ob6nacte Power Point ta ii iHcTpymeHTH. CTBOPEHHS €IEKTPOHHHX
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
300paxeHb i Webh-CTOpiHOK.
PoszmiznaBanHs Ta KopuryBaHHs TeKCTiB. [lepeBipka opdorpadii Ta mepexian
tekcTiB. Cxema nodynosu Internet. Ilmro3u. [Ipotoxonn TCP/IP. Anpecarist
B Internet. IP-agpeca Tta momenna azapeca. Ilociayru elIeKTPOHHOI Mepexi.
Enexrponna momra.
WWW:-cepgic ta FTP-nocnyru. O3naitomnenns 3 nporpamoro MS FrontPage

IporpamyBanuHs
Tewma 1. InctpymenTu i 6a30Bi 3acoOu mporpamMmyBaHHS.
Beryn no mporpamysanHsi. MoBu nporpamyBaHHs. CepenoBuina po3poOKu.
[Mapagurmu nporpaMyBaHHSL.
Tewma 2. Komanau ta nani. CTpyKTYpH KepyBaHHSL.
Cunrakcuc. Tunu nanux. Oneparii. Lukmu. Oneparopu Bubopy. OnepaTopu
nepexomny.
Tewma 3. OOII B Java
Knacu. Metonu 1 koHcTpykTOopu. YcmankyeanHs. [lakeru. 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. Jexkomnosuis. Po3poOka amroputmiB. ['padiuni iHTepdeticu.
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 MporpaMHOro 3a0e3neueHHS
EOM. Cucremne mporpamae 3abe3nedeHHs. llpukiamae mporpamHe
3abe3nederHs. CHCTEMH Ta TEXHOJOTII mporpamyBanHa. CydacHi TEXHOIOTIi
MpenCcTaBiIeHHs iHGopMalii Ta TeHAEHIT iX po3BuTKy. OCHOBHI eTamnu
po3pobku mporpam. Ekcruyatamis Ta CympoBiI TPOTPaMHHX CHCTEM.
Ceptudikamiss mporpaMHMX  TPOAYKTIB. TecTyBaHHS  MIPOTPamMHOTO
3abe3neuenHs. Kpurepii skocti mporpam. [Iporpamue 3abe3mnedeHHs: ogicHUX
cucreM. Komm'toTepHi BipycH Ta 3aXHCT BiJl HUX.

Tema 2. [HCTpyMEHTH Uil CTBOPEHHS Ta PENaryBaHHs €JIEKTPOHHUX
nokyMeHTiB (TekctoBi mpouecopu (MS Word, Open Office Writer, Latex
To1o), exekrpouni tabmumi (MS Excel, Open Office Calc Tormo), npesenrariii
(MS Power Point, Open Office Impress To1io) ejxekTpoHHa MOIIITa.

Tema 3. Mogeni ta ¢opmatu momanHs iHdopmarii B I[HTEpHETI
(HTML, XML). Knacudikamis TexHOIOTiH iHTErparii.

Tema 4 OOpoOka eneKTpOHHOI iHQoOpMamii 3a JOMOMOTOI MOB
inTerpamii odicHmx 3actocyBaHb. Pemaktop VBA. CepemoBume VBA.
Makpocu i moBa Excel Vasual Basic Application. O6'ektu, ix BIacTUBOCTI Ta
Meronu. Oneparop ympapiiHHsA. Bukopucranns wmacupiB. [liamorn Ta
CJIEMEHTH YIPABITiHHS.

Tema 5. OOpoOka enekTpoHHOi iHpopMalii 3 BUKOPUCTAHHIM
610mioTeK 00'eKTiB OiCHHX 3aCTOCYBaHb.
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KPUTEPII OLIIHFOBAHHSI 3HAHb

OriHioBaHHS 3HaHb BCTYNHUKIB mpoBoauThes 3a 200-0ambHOIO
mkasoro. [Ipu bOMy BUKOPHCTOBYIOTBCS TaKi KPHTEPIi:

176-200 GamniB

BCTYIHUK JIaB TpPaBWIbHY, BHYEPIHY BIANOBIOh Ha
[IOCTAaBJICHE IUTaHHS, INPOJECMOHCTPYBaB IIMOOKI
3HaHHS MOHATIHHOTO amapaTy i JiTepaTypHHX DKeped,
YMiHHA  apryMEHTYBaTH  BIacHE  CTaBICHHSI IO
BiJIIOBITHUX KaTETOPiii, 3aIeKHOCTEH, SIBUII

158-175 Gamnis

BCTYITHUK Yy MiJIOMY BIINIOBIB HA TIOCTaBIICHE
3allUTaHHA, aje He 3MIl IePeKOHIMBO apryMEHTYBaTH
BJIACHY  BIAINOBiNb, TIOMHIJIUBCS Yy BHUKOPUCTaHHI
MOHATIHOTO amapary, NPUIYCTHB HECYTTEBY MOMMIKY
y BIJIIOBIII

140-157 GaniB

BCTYIIHUK OTPUMYE 32 NMPaBWIbHY BIAINOBIAb 3 JABOMA-
TPbOMa CYTTEBHMH MOMHJIKAMH

115-139 Ganis

BCTYITHUK JaB HEIOBHY BIAMOBib HA 3alUTaHHA,
YXWJIMBCS Bl apryMEHTallii, TOKa3aB 33J0B1JIbHI 3HAHHS
JITEPaTYPHUX JUKEpe

100-114 Ganis

BCTYIIHHK Ma€ HEMOBHE 3HAHHA  IMPOrPaMHOro
MaTepially, ajge OTpUMaHi 3HAHHS BIAMOBINAIOTH
MiHIMaJIbHUM KPHUTEPIsIM OLIHIOBAHHS

BCTYIIHMK JIaB HENpaBWIbHY BIAINOBiJb, II0Ka3aB
HE3aJ0BITbHI ~ 3HAHHA  MOHATIHHOTO  amapary i

0-99 Ganis . . )
CIIe1aJbHO1 HlTepaTypI/I, yXI/IJ'II/IBCH Bl apl"yMeHTa].[ll qu
B3araji He BiJIIOBIiB
Ex3ameHariifinuit Oiier MicTUTh 4 NHUTaHHS 3 OCHOBHHUX PO3JLIIB,

npuBeaeHux y [Iporpami.
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Hayka. ®u3zmartnur, 1999. — 296 c.

3. Bexnemsures J[.B. Kypc aHaIuTHYECKON TeOMETPUH U JIMHCHHOW anreOpsl.
M.: Hayka, 1987. — 320 c.

4. Edumos H.B. Kpatkwuii Kypc aHanuTideckoit reomerpu. 1967. — 267 c.
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5. Tessmes A.Jl., Jluteua O.I'. Anrebpa i reomerpis.— X.: XTYPE, 2000.—388
c.
6. IIpusamoB W.M. Ananutnueckas reomerpus. M.: Hayka, 1966. — 272 c.

JonatkoBa JiTepatypa

1. Tempdpann .M. Jlexnuum no nuHeitHOM anrebpe.- M.: Hayka, 1966. — 280 c.

2. TE.IlunoB. Maremarnueckuii aHanu3  (KOHEYHOMEpHBIE  JIMHEIHBIC
npoctparcTBa.- M.: Hayka, 1969. —432 c.

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

4. Kyppsue B.A, Jlemunosuu bB.I1. Kparkuii kypc BbIcIIell MaTeMaTHKH:
YuebHoe mocobue st By30B.- M.:Hayka, 1989. — 656 c.

5.  Anekcanapos A.Jl., Heuseraes H.1O. I'eomerpusi. Yue6. mocodue.- M.: Hayka,
1990. - 672 c.

6. bBaxsanos C.B., baboymkun JL.U., HWeauuinkas B.Il. Amnanurudeckas
reometpus.- M.: IIpocsemenue, 1970. — 376 c.

7. Jlamkactep I1. Teopus marpuir.- M.: Hayka, 1978. — 280 c.

8. BoeBoann B.M. Jluneiinas anredpa. - M.: Hayka, 1980. — 400 c.

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

10. MensuukoB O.B., Pemeciennukos B.H., B.A. PomanpkoB B.A. OoOrmias

anredpa. - B 2-x 1. T.1 / Ilox pex. JI.A. Cxopusikos ; W.II. lllecrakos . - M. :
Hayxka, 1990. - 592 c.

11. ApramonoB B.A., Cammit B.H. O6mas anreopa. - B 2-x 1. T.2 / Ilog pex. JL.A.
CkopasikoB ; JLH. Hlespun ; E.I'. llymereticdep . - M. : Hayka , 1991. - 480 c.

12. OumnnukoB ILII., SApemuyk ®.I1., Muxaiinenko B.M. JliHiifiHa i BekTopHa
anreOpa. AHaNITHYHA TeoMeTpis. Berym g0 MareMaTHYHOTO —aHaIi3y.
Judepennianpae i iHTerpanbHe YuciIeHAS. B 2-x 4. - Ipmins : Taxaika , 1999.
-592c.

13. Jlinifina 1 BekropHa anreOpa. AHamiTuHa TeoMmerpis. Berym  no
MaTeMaTHYHOro aHamizy. JludepeHiiaapbHe Ta IHTErpajbHE YHCICHHS
36ipHuk 3aja4. - 3a pea. [LI1. OBuunnukos . - K. : Texnika , 2003. - 279 c.

14. TessiueB A.JI., JlutBun O.I'.JliniiiHa anreOpa 1 aHaTITHYHA TCOMETPIs.
JudepenuianbHe yncneHHs GyHKUiH oqHiel 3miHHOI : HaBu. nocibnuk. - K. :
XTVYPE, 2002. - 552 c.

15. Sxosens B.II., BopoBuk B.H., BaBpukoBuu A.B..AHamiTH4Ha reoMeTpis :
Hagu. noci6nuk / - Cymu : YHiBepcuTeTchbka Kuura , 2004. - 296 c.

16. TToropenor A.B. I'eomerpusi: Yueb. mocodue mist By3oB.- M.: Hayka, 1984. —
288c.

17. TloropenoB A.B. AHanutuueckas reomerpus: Y4e0. ocodue aist By30B.- M.:
Hayxka, 1978. — 208 c.
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JuckpeTHa MaTeMaTHKA
OcHoBHa JiiTepatypa

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

2. I'op6atoB B.A. OcHOBBI TUCKpeTHOH MaTeMaTWku. - M.: Bplcmias mkona,
1986.

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

4. Komvoropos A.H.,, @®omur C.B. DOnemeHTH Teopuu GYyHKIHA H
(yaxuronansHOTO aHanmm3a. — M.: Hayka, 1976.

5. MateMaTHYeCKIH HIUKIONEANIeCKHi caoBapb. — M.: COB. SHITMKIIOTIEINS,
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 pen. YC3, 1979.

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

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

11.  Peitaronsn 3., Huseprensa 10., [leo H. KomGunatopHble anroputmsl. Teopus
U npaktuka. — M.: Mup, 1980.

12.  Kayr HA. HckycctBo mnporpammupoBanus mit OBM. T.1. OcHoBHEIC
anroputmel. — M.: Mup, 1976.

13.  benos B.B., Bopoorer E.M., Illatamo B.E. Teopus rpados. - M.: Beicmas
mKkoia,1976.

14. KysuenoB O.Il., Agxenscon-Benbckuii I"M. JluckpeTHass maTematuka st
UH)XeHepoB. - M.: sneprus, 1980.

15. Bupkrod I'., baptu T. CoBpemenHas npukiagnas anredpa. - M.: Mup, 1976.

16. Kodman A. Benenue B npukiiaiHyto KoMOMHaTopuKy. - M.: Hayka, 1975.

17.  Aiiruep M. KomOunarophast teopus. - M.: Mup, 1982.

18. Kuunu C. MaTtemarudeckas jioruka. - M.: Mup, 1973.

19.  Jlungon P. 3ametku mo nmoruke. - M.: Mup, 1968.

20.  Ywucon P. Beenenue B Teoputo rpados. - M.: Mup, 1977.

21. T'peruep I'. O6mas Teopust pemeTok .- M.: Mup, 1981.

22.  OcuoBu muckpetHoi marematuku / FO. B. KamitonoBa, C.JI. Kpuswuii, O.A.
JlernmueBcpkuit Ta inmri: [Tinpyunnk. — K.: Hayk. mymka, 2002. — 580 c.

23.  [ouckoii B. U. Nuckpernas marematnka — Cumdeponons: COHAT, 2000. —

360 c.

JlonaTtkoBa Jiteparypa

1. I'"". MockunoBa. [luckperHas maTemaTuka: MaTemaTuka AJjii MEHEIKepa B
mprMepax u ynpaxHeHusax: Yueo. mocodue - M. : Jloroc , 2004. — 240c.

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

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

K.: U3gatens AKIIMOBA , 2005. - 656 c.
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4. B.A. Tankuna. JluckpeTHas MaTeMaTHKa: KOMOWHATOpHAs ONTHMH3AIMsA Ha
rpadax: Yued. mocobue. - M.: 'enmnoc APB , 2003. - 232 c.

5. C.B. Cynomnatos ; E.B. OpunHHuKOBa. JI[MCKpeTHAs MaTeMaTHKa: YUEeOHUK. -
M.: UHOPA-M ; Hoocubupck : U3a-so HI'TY , 2005. - 256 ¢

6. Pomanosckuit .B. Tuckpernsiit ananu3. Cn6: Hesckuii auanext, 2000, 240 c.

7. AxumoB O.E. JluckperHass MaTeMaTHKa: JOTHWKA, TPYMIEL, rpadel. 2-¢ U3.,
JonoinH. — M.: JIaboparopus 6a3zoBbix 3Hanuit, 2001 — 376 c.

8. NanoB Bb.H. JluckperHas maremaTWka. AJNTOPHUTMBI W TpPOTpaMMbl: YdueO.
ITocob6ue. — M.: JlabopaTopust bazossix 3Hanuii, 2001. — 288 c.

9. Jlapoe H.A., MaxkcumoBa JLJI. 3amaum 1O TEOpHH  MHOXKECTB,
MaTeMaTHYeCKOM JIOTUKE M TEOPHHM alrOpuTMOB. — 5-¢ wm3a., ucmp.—M.,
2002.-256 c.

10. bapmauos FO.M., Cokososa H.JI., Xomakos B.€. /Tuckperna matematuka. — K.
Buma mk., 2002. — 287 c.

11. [apamos O.[., CembonoB JI.€, deposuuer B.JI. Juckpernuii anamiz. — K.:
KHEY, 2002. — 126 c.

12.  €wmenp O.0., Yinmikina T.B. JluckperHa maremaTtuka. KOHTpOJbHI TECTH:
Mmuoxwnan. BigHomenns. Bynesi ¢ynkuii. I'padu. — Ionrasa. [HonTtHTY,
2002. - 29c.

13.  €menps 0.0. KoHCmekT JeKMii i3 AMCIUILTIHH ,,JI[HCKpeTHaA MaTeMaThKa’.
Yactiaa 1. ,MHOXWHH Ta BITHONICHHS IJIsI CTYACHTIB CIeHialbHOCTEH
“InopmaTura”, “Tlpukmagna marematuka”. — IlonraBa: TlonrtHTY, 2003. —
41 c.

14. €wmenp 0.0. Koncmekr nekiiii i3 mucuuiuiiad "JluckpeTHa maremaruka'.
Yactuna 3. "KomOGinaropuka" juisi cTyleHTIB cneuiansHocTed "IlpukianHa
Mmatematuka", "[apopmaruka". — [Tomrasa: [TonTHTY, 2003. — 31 c.

Indopmaruka
OcHoBHa JiTepatypa
1. HWudopmaruka: 6a3oBeni kype/ mog pea. C. B. Cumonosuua. — CII6.: [utep,
2001.— 640 c.
2. Paiimonc I'. QBasic: 0CHOBHI s13bIKa IporpammupoBanus. - K.: BHV, 1992. — 176
C.
3. 3Bempmuep I'. Quick Basic mis Hocopora. — M.: ABF, 1994. — 479 c.
4. bpayn K. Beeaenue B Visual Basic mis nporpammuctoB. — Mocksa: Mup, 1993.—
416 c.
5. Hencon P. Running Visual Basic nns Windows: Beenenue B mporpaMMupoBanue
Tt onepaniioHHOM cucteMbl Windows. — M.: Pycckast pegakius, 1995. — 324 c.
6. Hewmmurorun C. A. Turbo Pascal. - CII6.: ITutep, 2001. — 496 c.
7. Moppun I'. beticux s [IK UBM: Ilep. ¢ anrn. — M.: ®uHAHCH U CTaTHCTHKA,
1987.— 207c.
8. Kynsrun H.B. IIporpammupoBanne B Turbo Pascal 7.0 u Delphi. — CI16: BXB-
Cankr-IlerepOypr, 1999. — 234 c.
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9. Toxnsakos [.b., Kpyrnos H.I1O. IIporpammupoBanne B cpene Typoo Ilackanb. —
M.: MAU A/O “PocBy3nayka”, 1992. — 576 c.

10. Boposukoe A. B. IIporpammuposanue B Delphi 2005. — CII6: BXB-Cankr-
IeTepOypr, 2005. — 446 c.

11. Kyaerun H.B. Delphi 6. [IporpammupoBanue Ha Object Pascal. — CI16: BXB-
Canxkr-IlerepOypr, 2004. — 526 c.

12. To¢pwman B. 3., Xomonenko A. JI. Delphi 6. — M.: Mup, 2004. — 1152 c.

13. Cyxapes M. B. Ocuogsl Delphi. [Ipodeccnonansusiit mogxoxa. — CII6.: Hayka u
Texnxka, 2004. — 600 c.

14. ®nenos M. E. bubmus Delphi. — CII6: BXB-Cankt-IlerepOypr, 2004. — 880 c.

15. Mapuenko A. W., Mapuenko JI. A. [IporpammupoBanune B cpene Borland Pascal
7.0 . — K.: KOHHOP, 1998. —430 c.

JonatkoBa JiTepatypa

16. Jleurcam I.,Orencraiin M. Temebaym A. CTpyKTypsl JaHHBIX I
nepcoHanbHbIXx DBM. —M.: Mup, 1989. — 568 c.

17. Bbopoanu 10.C., BansaueB A.H., Ky3smua A.U. Ilackans 11 nepcoHaIbHBIX
KOMIIbIOTEePOB.- MuHCK: Brimaiimas mkomna, 1991. — 366 c.

OdicHi koM’ r0TepHi TexHoJoril

1. Tadopmarmka: Komm’'torepHi TexHoiorii: IlimpydHHK Ui CTYACHTIB BHIIAX
HaBuapHHUX 3akmamiB / 3a pex. O.0. Ilymkaps. — K.: BumaBHWumii meHTp
“Axamemis”, 2002. — 704 c.

2. BacunbeB A., AuapeeB A. VBA B Office 2000: yuebnsiit kypc. — CII6: ITurep,
2001. - 432 c.

3. T'mymakoB C.B., Cypsguuii A.C. YueOHbIli 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.

JHonatkosa miTeparypa

6. Benmpo A.B. CASE-texnonornu. CoBpeMeHHbIE TEXHOJOIMH W CPEICTBA
MPOSKTHUPOBAHUS HWH(DOPMAIMOHHBIX CHUCTEM. — llepemoBbie TEXHOJIOTHU
nporpammupoBanus 2000 roga (CD-disk).

7. Konecuuxor A. Windows 2000. — K.: M3narensckas rpynma BHV, 2001. — 384
c.

8. Hogas oneparmonnas cucrema BeOS 4.0. — Chip, Ne 3, 1999, c.68.

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

10. Patbon 3. Windows 95 nns “vaiinukoB”. — K.: lnanektuka, 1995. — 304 c.

11. CxisipoB B.A. [IporpaMMHOE ¥ JTHHTBHCTHYECKOE O0ECIICUCHUE MEPCOHATHHOTO
KoMmImbroTepa. - MuHck: Beicias mkona, 1992.
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12. Cmupuos H.H. Ilporpammuble cpeactBa mepcoHanbHbix 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: Y4EOHUK 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. Tuxonosa. — M.: BUHOM: Bocrou. Ku. Komnanus, 1996 — 447 c.
Omunno U. O.  IlpodeccronansHoe mnporpamMmupoBanue. CHCTEMHBIH
monxoa. — CII6.: BXB-Ilerepoypr, 2004. — 624 c.

unar I'. Tonnslit cipaBoyHuK 10 Java, 7-e uznanue. — K.: U3natenbckuit
1noM "Bunesamc", 2007. — 1034 c.

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

Crpayctpyn b. - IlporpammupoBanue. IlpuHIumsl W [pakTHKa
ucroab3oBanusa C++. — M.: U3parensckuii nom «Buimbsimey, 2011, — 1235 c.
unar I'. C++ ba3zoBbeil kype, 3-¢ uzganue. — M.: M3natenbckuil nom
«Bumpsimey, 2010. — 624 c.

IIpata C. f3pix nporpammupoBanus C++. Jleknuu M ynpakHEeHUs. 5-e
u3ganue. — M.: M3gatensckuii 1oM «Bumbsamcy, 2007. — 1184 c.

Xopton A. Visual C++ 2010. ITonusiii kypc. — M.: "uanektuka", 2011. —
1216 c.

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

Tpoencen 3. S3pik nporpammupoBanus C# 2010 u mratpopma NET 4. 5-¢
n3nanue. — M.: «Bunbssamcey, 2010. — 1392 c.

Barcon b. C# 4.0 ma mpumepax. — CI10.: «bXB-Iletepoypr», 2011. — 604 c.

JHonaTkoBa Jiteparypa

14.

15.

16.

17.
18.

Makkonnemn  C.  IIpodeccuonanmpHass  pa3paboTka  OPOTPaAMMHOTO
obecneuenust. — CII6.: Cumson-ITnroc, 2006. — 240 c.

Mosrogoit M. B. Krnaccuka mnporpaMMHpOBaHUS: aJTOPUTMBI,  S3BIKH,
aBTOMAThl, KOMIWIATOpHL. IIpaktmueckmii momxoxn. — CII6.: Hayka u
texuuka, 2006. — 320 c.

Yen M.C. u ap. IIporpammupoBanme Ha JAVA:1001 coer: Hambomee
TIOJTHOE PYKOBOACTBO 110 Java u Visual J++. — Munck: ITomyppu, 1997. —
640 c.

JlanteB B.B. C++. Dkenpecc kype. — CI16.: BXB-Ilerepoypr, 2004. — 498 c.
Carrep I'. HoBeie cnoxnbie 3ajaun Ha C++. — M.: Bunbsamc, 2005. — 272 c.
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19. Tepbep P., buxk A., Cmut K. Onrummsanus I10. COopHuk peuentoB. —
CIIG.: «IIntepy», 2010. — 352 c.

20. Puxtep k. CLR via C#. IIporpammupoBanue Ha miatdopme Microsoft
NET Framework 2.0 Ha si3pike C#. 2-e m3nmanme. — M.: «Pycckas
Penakumsy; CI10.: [Turep, 2008. — 656 c.

Opranizauis Ta 00podka esiekTpoHHoi iHGopmanii
OcHoBHa JiTeparypa
1. Yepnsk, O.I. Cucremun 00poOku exoHOMIuHOI iH(opmarii: migpyunuk / O. L.
UYepnsk, A. B. CraBumpkuii, I'. O. HopHoyec. - K.: 3nanns, 2006. - 447 c.
2. Kosnoscrkuit A.B. Komn'torepHa TexHika Ta iHpopMmaniiiHi TexHoiorii [Tekcr]:
HaBu.nocioHuk / A.B. Kosnoscekuii, 10.M. Ilanounmun, b.B. Iorpimyk . - K:
3uanHs, 2011 . - 463 c.
3. Iadopmaruka mis imkeHepiB [Tekcer]: mocionuk / O.FO. Cokonos, I.T. 3aperpka,
I'.M. XKontkeruu, O.B. Sposa. - 2005. - 424 c.
4. Bonkos, A.A. CamoyuntenrWord, Excel u 3nexkrponnas noura [Tekct]/ A.A.
Bomnkos. - M: Tpuymd, 2008 . - 320 c.
5. Yoxkenbax, [IxoH. Microzoit Olllce Excei 2007. bubmus moms3oBarens.: Ilep. ¢
anri. — M.: OO0 "U.J1. Bunbsme", 2009. — 816 c: un.
6. [Hensecekuit M. B., XKmypkena A. €., OnpexiBcpkuit M. B., Hamoscrka P. b.
OcHOoBH anroputMizamii Ta mnporpamyBaHHS: cepenosume VBA: Hapwanpamit
moci6auk / 3a pen. P. b. Uanoscekoi. - Yepnipmi: Kauru - XXI, 2006. - 430 c.
7. BacuibeB A., Augpees A. YBA B Olllce 2000: y4ue6Hbm kypc. - CII0: ITurep,
2001.-432c.

8. IMunar, IepoOepr. Ilomubiii cnpaBoununk mo C#. : Ilep. ¢ anrm. — M.:
Wz nparensckuii nom "Bunbsame", 2008.—752 c.
9. Indopmaruka. Komm'torepHa Ttexnika. Komm'torepHi texnonorii [Tekcr]:

migpyuruk / B.A. baxenos, [LII. Jlisynos, A.C. Pe3nikos, [ta iH.]. - K.: Kapasena,
2008 . - 640 c.

10. Owmenpuenko, A. ®enopoB Camoyumrtens Microzoit PromiPa§e 2000. -CII6.:
BXB - Cankr-Iletepoypr, 2000.

JlonatkoBa JiiTeparypa

12. Bennpos A.B. CA8E-texHonoruu. CoBpeMeHHbi€ TEXHOJOTHH M CPEICTBa
NPOEKTUPOBaHUsS  MHGOPMALMOHHBIX  CHUCTEM. -  [lepefoBble  TEXHOJIOTHHU
nporpammupoanus 2000 roga (CD-disc).

13. Komecuukos A. Windows 2000. - K.: U3aarensckas rpynmna BHV, 2001.-384 c.
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15. Cvupros H.H. IIporpammusie cpeactBa nepcoHampHux 3BM. - JL:
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"Muanextuka", 2001. - 502 c.
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