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IIporpama BerynHux ¢paxoBuX BUNPOOYBaHb /ISl BCTYITHMKIB HA HABYAHHS 115
3100yTTs1 OP Marictpa Ha gaky/JbTeT NPUKJIAAHOI MATEMATHKH TAa iIHPOPMATHKH

CrneuiaabHicts: 124 CucreMHuii aHaJi3
MareMaTHYHUI aHAJI3

1. Teopis mHOXMH. To4yHa BepXHsS Ta HIDKHA MEXI MHOXHUHU. YHUCIOBI MOCHIJOBHOCTI Ta
MIAMOCTIIOBHOCTI. ["paHuIls YucI0BOl MOCIiIOBHOCTI. YacTKOBI rpaHUIll MOCTiA0BHOCTI. BepxHs
Ta HWKHS TPAaHUIIl TOCIiTOBHOCTI.

2. Oyskuis oxHiel gificHoi 3miHHOI. ['panuns Qynkmii B Touri. Hemepepshictb. Iloxinna dyHKIii

(3amaHoi SIBHO, HESIBHO, MTApaMeTPUYHO, 00epHeHo1 QyHKIiT). [ToXiqHI BULIMX TOPSIIKIB.

Excrpemym ¢yHKIIii otHi€T 1iCHOT 3MIHHOI.

4. HeBusHayeHuil Ta BU3HAUEHUH iHTerpaiu. I'eoMeTpuyHi 3acTOCYBaHHS BH3HAUEHOIO IHTErpasa
(moma KpUBOJIHINHOI Tpamemii Ta KpPHUBOJIHIAHOTO CEKTOpa, MOBXHHA YT KPHBOI).
Hesnactusuii interpai. 301KHICTh HEBIACTUBOTO IHTETpaja.

5. YucnoBuii psia. 30DKHICTH YHCIOBOTO psAy (3 HEBII €MHUMH 4WICHAMH, 3HAKO3MIHHOTO).
Crenenesi psau. Paxiyc, iHTepBai Ta MHOXKHHA 301)KHOCTI CTETIEHEBOTO PSINLY.

6. @Oynkmii 6ararpox 3MiHHMX. [lonBiiiHa rpaHuId (GyHKIID TBOX MIMCHUX 3MIHHHX. EKcTpemym
¢byHkuii 6araTboX 3MiHHUX. Y MOBHUH eKcTpeMyM (DyHKIIi1 0araTb0oX 3MiHHHX.

7. Kparuii notpiiini inTerpamu. Ix 3acTocyBanns (maoma miockoi ¢irypu, 06’ eM Tila 06GMekeHoro
MTOBEPXHSMH, IIJIOMIA TOBEPXHI).

8. KpusominiitHi inTerpanu 1-ro ta 2-ro poxay. IloBepxHesi iHTerpanu 1-ro poay Ta 2-ro ponay.

@OyHKUiOHATbHUI aHAJII3

JIiHiitHI HOPMOBaHI MIPOCTOPH: O3HAUEHHS, MPUKIIAIHN Ta EJIEMEHTH aHalli3Yy.

[ToBHi HOpMOBaHi ipocTopu: Mpoctopu banaxa ta 'inpOepra.

EnemenTtu Haiikpaioro HabJImKeHHs1 B 0aHaXOBUX Ta rIbOEPTOBUX MPOCTOPAX.

JIiHiiiHi OrIepaTOpy: HENEPEPBHICTh, 0OMEXEHICTh, HOpMA.

OO6epHeHi orepaTopy: YMOBH iCHYBaHHS, KOPEKTHICTh ONEPATOPHUX PIBHSHbD.

ChpsikeHi mpocTopu: Teopema Picea npo 3arajabHUN BUIIILA JTIHIHHIX 0OMEXEHUX (YHKIIIOHATIB Y

rib0epTOBOMY IIPOCTOPI.

CrpspkeHi Ta camoctipsbkeHi oreparopu. OnepaTopy OpTOrOHAIBHOTO MPOSKTYBAHHS.

JudepenniagbHi piBHSIHHSA

3anava Komri ans 3sBuuaiiHOro 1udepeHiaibHOTO pIBHSHHS MIEPILIOTO HOPSAKY.

Teopema icHyBaHHS Ta €JUHOCT1 PO3B'SI3KY.

MeTtoau po3B'si3yBaHHs 3BUYaHUX AU(EpeHIialbHUX PIBHSIHB IEPIIOr0 HOPSAKY.

HopmanpHi cuctemu 3BMuaiiHux n1udepeHialbHuX PiBHSIHb.

3anava Ko, yMOBH iCHYBaHHS Ta €IMHOCTI i1 pO3B'A3KY.

HopmanpHi niHiiHI cucTeMH 3BUYaifHUX TU(epeHIiaTbHUX PIBHSHb.

@dyHIaMeHTaIbHaA CUCTEMA PO3B'SI3KIB JIIHIHHOT OJJHOPIAHOI CUCTEMH Ta 11 ICHYBaHHS.

CtpyKTypa 3arajlbHOT0 pO3B'SA3KY OJHOPIHOI Ta HEOJHOPIIHOI CUCTEMHU.

CrifikicTh 3a JISTyHOBUM aBTOHOMHHUX CHUCTEM 3BHUYAHHX IU(EPEHIIaIbHUX PiBHSHb.

10 CrilikicTb 3a HepH_II/IM HaOMKEHHSIM.

11. Meronu po3B'si3yBaHHS JIIHINHUX CUCTEM 31 CTAIMMHU KOoe(illlEHTaMHU.

12. JliniiiHi audepeHiianbHi piBHSAHHSA 31 CTATMMU Koe]illieHTaMH Ta METOIH 1X pO3B’ I3yBaHHS.

PiBHAHHSA B YACTHHHHUX MOXiTHUX
1. Kunacudikariist Ta 3BeieHHsI 10 KAHOHIYHOTO BUTJISLY PiBHSIHb 3 YACTUHHUMH TOX1THUMH JAPYTOTO
MOPSI/IKY.

2. ®opMmynoBaHHS OCHOBHHUX 3ajau JJs JIIHIMHUX PIBHAHb 3 YaCTUHHMMHU MOXIJIHUMH JIPYTrOTo

MOPSI/IKY.

KopektHicTs 3anaui Ko a5 piBHSAHB KOJMBaHb CTPYHH Ta MEMOpaHH.

4. Merton ®@yp'e s piBHAHHS KOJIMBAaHb CTPYHU, MOIIMPEHHS TeIJla B CTepXkHI, piBHAHHA Jlamnnaca B
Kpy31 1 30BHI Kpyra.

5. IlpuHuun MakcumMyMmy 7Sl po3B'sI3KiB PIBHSHHS TEIUIOMPOBIIHOCTI.
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IcayBanHs pon3B'sa3Ky 3ama4i Ko 1151 piBHSHHS TETIOTPOBITHOCTI.
BrnactuBocTi rapMOHIYHUX (QYHKITIH.
Teopist iMOBIpHOCTI Ta MaTeMAaTHYHA CTATHCTHKA

Knacuune nonstrs imMoBipHOCTI. ['eomeTpuyna iimoBipHicTh. [IpaBuia nonaBaHHS Ta MHOXKEHHS

riMoBipHOCTEH. DopMmysa MoBHOT HMOBIpHOCTI. DOpMysIa HMOBIPHOCTI TIIOTE3.

Cxema bepnymni. ®opmynu bepnyni. HaitimoBipHime uncio ycnixis y cxemi bepHyoti.

Bunaakosi 3MmiHHi. ®DyHKmis po3moaiury HMoBipHOCTEH (kKymymsita). ['ycTuHA po3moairy

iimoBipHOCTEH. AHamMopdo3a po3mo iy KMOBIPHOCTEH.

YucnoBi XapakTepUCTHKN BUMAIKOBUX 3MIHHUX (MaTeMaTH4HE CIOJIBaHHS, TUCIEPCis, KBAaHTUIIb,

IHTePKBAHTHJIbHI IIUPOTH, MOJIA. ME/liaHa BUIIAJKOBO1 3MIHHO1.)

3akoH BenuKuX yucen. [ paHnyHa Teopema, IeHTpajibHa IPaHUYHA TeopeMa Teopii HMOBIPHOCTEH.

XapakrepuctuuHi ¢GyHKIIT ( XapakTep ) BHUINAIKOBHX 3MIHHHX. T€OpeMH TNpO aJUTHBHICTh

BUIAKOBUX 3MIHHUX.

YucioBi XapakTEpUCTUKHM CTAaTUCTMYHOro Marepiany. CTaTUCTHKU LEHTPalbHOI TEHAEHLI],

CTaTHCTUKH po3citoBaHHs. CTaTUCTHKHU (HOPMHU.

Kpurepiii [Tepcona. IlepeBipka oHOpiAHOCTI BUOIpKH 3a JI01TOMOTOr0 Kputepito [lipcoHa.

I'imoTe3u npo nmapamerpu HopMmanbHOTO posnonainy. Craructuka Creronenta. Crtatuctuka @imepa.

[TopsiakoBi  cTaTUCTUKH.(OAHOBUOIPKOBUH Ta  JBOXBHUOIPKOBHUN  KpUTEPii  MOTOKEHOCTI.

Cratuctuku Konmoroposa, CmipHoBa. Kpurepiii 3nakiB. ['imore3a mpo MeniaHy reHepaibHOI

cykymnHocti. Kpurepiii inBepciit. Ctatuctuka BinbkokcoHa.)

[Tpsimi perpecii. Kopensiii, Bapiancu , cTanaapTH Ta perpecii BUIIKUX MOpsAKiB. PiBHAHHS perpecii

OJIHI€] BUNAIKOBOI 3MIHHOI BITHOCHO BCIX 1HIINX.

JAuckperHa maremaTuka

OcHoBu (Jlorika i MeToaMm /J0BedeHHSI TeopeM, MHOKHHH). JIorika BHCJIOBIIOBAHb.
BukonyBana, 3aranpHO3HAuymia (TaBTOJIOTIS) Ta 3amepedyBaHa (opmynu. 3aKOHHM JIOTIKH
BHCJIOBJIIOBaHb. HopManbHiI (OpMHU JIOTIKM BHUCIIOBIIOBaHb (JIM3’FOHKTHBHI Ta KOH FOHKTHBHI).
HoBenennss teopem. Jlorika mepmioro CTyneHs. 3aKOHH JIOTIKH TEpHIOro cTyreHs. Jloriune
BUBEJICHHS B JIOTIIl BUCJIOBJIIOBaHb. 3aCTOCYBAHHS IPaBUJI BUBEJCHHS B JIOTILl BUCJIOBIIIOBAHb.
Merton pesomroriii. Muoxuna. Jliarpamu Benna. Koprex. JlekapriB mo0yTok. Omepamii Hax
MHOXHHAMHU. 3aKOHM, SIKUM 3a/l0BOJIBHSIOTH TEOPETUKO-MHOXKMHHI onepauii. JloBeneHHs
piBHOCTE# 13 MHOXKMHamMu. Oneparii Hag 6iToBUME psiakamu. KoM 1oTepHe moganHs MHOKHH.
KomoéinaTtopuuii ananiz. OCHOBHI npaBuia KoMOiHaTOpUKHU. Po3MimieHHs Ta crnoiaydeHHs (0e3
NOBTOPEHb 1 3 MOBTOpeHHsAMH). llepectaHoBku. biHOMialbHa 1 MOMIHOMIAAbHA TEOPEMH.
Po36urts n-enemenTHOi MHOXMHU. Yucna Cripminra apyroro poay i uucia bemna. PexkypenTHi
piBHSHHS Ta iX po3B's3yBaHHA. [Ipunimn kopobok ipixie. [IpuHIMN BKIIOYEHHS -BUKIIOYEHHS.
Teopist rpadiB. O3HaueHHs pi3HUX TUIIB rpadiB Ta roJOBHI TEOPEMHU MPO BIACTHUBOCTI rpadis.
CrenianibHi kyacu npoctux rpadis. [3omopdism rpadis. Marpuus iHUmAeHTHOCTI. MaTpuis
cymikHocTi. [lomanns rpada crnuckoMm pebep 1 cnuckamu cymixkHocTi. Illngxu ta mukmd.
3B’s3HicTh. UMCIOBI XapakTepucTUKU 3B’si3HOCTI. Kputepiil nBonmonmpHOCTI rpada (Teopema
Kenira). EiinepiB mukin y rpadi, KpuTepid edaepoBoro Iukiy. ['aMuUIBTOHIB LUK, JOCTATHS
yMOBa TaMUIBTOHOBOrO LMKy (Teopema [lipaka). 3BaxeHi rpadu. 3agaya MOHIYKY
HAaWKOpOTIIMX UUIIXiB, anroput™m Jledikctpu. Ilmanapui rpadu. Po3dapOyBanus rpadis.
Hesanexni MHOkuHM BepiiuH. Kiiku. [TapocnonydenHs B 1BoosibHUX rpadax, Teopema ['oma.
JlepeBa Ta ix 3acTocyBanHsi. OCHOBHI O3Ha4YeHHS Ta BJIAcTUBOCTI epeB. Kopenese nepeso, M-
apHe nepeBo. Pexypcig. O6xin nepes. Ilonbcbkuil Ta 3BOPOTHHM MOJBCHKUI 3amucu BUpa3iB.
binapue nepeBo momyky. /[lepeBo pimenb. bekTpekinr (momryk i3 moBepHeHHsiMH). Kapkacu.
3anaua npo MiHIMaJIbHUH Kapkac, anroputM Kpackana.
Bignomenns. BigHomenns Ta iX BiIacTUBOCTI. BigHOIIEHHS €KBIBaJE€HTHOCTI. BimHOIIEHHS
YaCTKOBOI'O MOPsAAKY. TomosoriyHe copryBaHHsA. Omnepariii HajJ BiAHOIIEHHSAMH. 3aMHUKaHHS
BIJIHOIIEHB. ANrOopuT™M Y OpIasia.
OcHoBH Teopii koaiB. AndaBiTHe i piBHOMIpHE KOayBaHHsS. JlOCTaTHI yMOBH OJHO3HAYHOCTI
JeKoayBaHHS (BiacTuBicTh mpedikca). BrmacTuBocTi po3AulbHUX KOAIB (HEpiBHICTh Mak-
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Minnana). OntumansHe komyBanHs. Anroputm ®ano. Anroputm [Naddmana. Koam, criiiki o
nepenrkoa. Kogu ['emminra.
Byaesi ¢pynkuii. Oznauenns Oyneoi gynkiiii. Crocoou moganus OyneBux QyHKIii. Anredpu
OyneBux ¢yHkuiid. KoH 1oHKTUBHI i1 113 10OHKTUBHI HOpMaibHi Gopmu. Ilominom XKerankina.
IToBHoTa cucremu OyneBux ¢GyHkmiid. OcHOBHI 3aMkHeHI Kimach. Kputepiii TOBHOTH.
Minimizariist OyieBux (yHKITIH.
MopaenwoBanisi o04uciaenb (GpopmajbHi MOBH, NMOPOMKYBAJbHI I'PaMATHKH, aABTOMATH).
[TonsatTs popmanbHOi MOBH. [TopomKyBanbHi rpaMaTHKY, iX kimacudikamis 3a XoMchKi. JlepeBa
BuBeacHHSA. CKiHUCHH] aBTOMATH 3 BUx010M. CKiHUeHH1 aBTOMaTH 0e3 Buxoay. [lomanHs MOB.
OcHoBH Teopii aaroputTmiB. OcHOBHI BUMoOru 10 anroputmiB. Mammau Teropinra. @yHkiii,
oOumcioBani 3a Teropinrom. Teza Tropinra.
YuceabHi MeTOAU
IarepnomoBanns GyHKLIT anreOpaiyHUMH MHOTOUYJICHAMH.
[HTEepIIONAIINHI CITAHHY.
Enement wHaiikpamoro HaOmKeHHS B HOpMOBaHOMY mpoctopi. CepeaHbo-KBagpaTHUHE
HaOmKeHHS. Po3B’s13yBaHHs NIEPEBU3HAYCHUX CUCTEM JIIHIHHUX PIBHSHb.
YucenbHe nudepeHitoBaHHs.
Ksanparypni dopmynu Hetotona-Koreca.
Ksanparypni popmymnu ['aycca.
Pozsunenns Eitnepa-Makiiopena. HucenbHi iHTerpyBaHHs MEPIOAUYHUX (QYHKITIH.
Metoau HeroToHa i mpocToi iTepariii st HabIMKEHOTO PO3B’I3yBaHHS HENIHIHHUX PIBHSHb.
OaHOKpPOKOBI METOAM po3B’si3yBaHHS 3aaaui Korri.
BararokpokoBi meTou po3B’si3yBaHHs 3aaa4i Komri.
Metox cTpinbOM s HaOJNMIKEHOTO PO3B’S3YBaHHS KpaloBHMX 3amav Ui  3BUYAWHUX
mQepeHIiaTbHIX PiBHSIHb.
MeTtoa CKiHYCeHHUX PI3HUIIb VI KPAHOBUX 3aj1ay JijIsl 3BUMaiHUX AU(EPEHIIaTbHUX PIBHSIHb.
Mertopn Pitna muist kpailoBux 3a1a4 st 3BU4aiHUX Au(epeHiialbHuX PiBHSIHb.
Mertop CITOK JUIs TpaHUYHUX 3a7a4 Juist piBHsHH [TyaccoHa.
YucaoBi MeToau MaTeMaTH4HOI QizuKHn

JonatHi Ta AOAAaTHO BU3HA4YeH1 omepaTopu. BapiamiiiHa 3agaya mpo MIHIMyMKBaJIpaTUYHOTO
¢bynkmionana. IcHyBaHHS pO3B’A3Ky 3ajadi mpo MiHIMyM QyHKIiOHanma eHeprii. ['omoBHI Ta
NPUPOJHI TPaHWYHI YMOBM. 3ajadi 3 HEOAHOPIIHMMU TI'paHUYHUMH yMoBaMu. Merton Pirtna.
Meron ckiHueHHUX eneMeHTiB. Crnabkuil po3B’si30K KpailoBoi 3amadi. AOCTpakTHa BapiarliiiHa
3anavya. Meton byoHnoBa-I"anbopkina.

IToxubku ampokcumanii KyckoBO-NiHIHHUMHM (yHKUIisIMU. OJHOBHMIPHI CKIHUEHHI €JIEeMEHTH
JarpaHkoBoro Tuny. EpMITOBI OJHOBUMIpHI anpoKcHUMalii Ha CKIHUEHHUX eJIeMEeHTax.
OnHoBuMIipHI  ampokcumanii  GyHKUIAMU-OynbOalmikaMu.  Amnpokcumanii Ha  TPUKYTHHX
CKIHYEHHHMX eJieMeHTaX. JlarpaHoBi ampokcumailii Ha NpSIMOKYTHUX CKIHYEHHHMX €JIEMEHTaX.
JIBOBUMIpHI i30mMapaMeTpuyHi ampokcumanii. AmnpokcuMarlii Ha TeTpaeapax. TpHUBHMIpHI
130MapaMeTpu4Hi anmpoKCHMaIlii.

KpaifoBa 3amaua Ui piBHSHHS NMapHOTo nopsaky. AmpiopHa orinka TouyHocti MCE. AnpiopHa
orinka ToyHocTi 3a Hitme. Cxema MCE nnst piBHSIHHS 4eTBepTOro nopsaky. Kpaitosa 3amaya ajis
cucteMu audepeHIialbHUX PiBHAHD. 3aJada Mpo IMIIHAPUYHUN 3TUH macTuHU. Kpaiiosi 3aqadi
i piBHsHHS [lyaccona. Cxema MCE nns piBHsiHHA [lyaccona. Cxema MCE, noOynoBaHa Ha
130mapaMeTpUYHUX amnpoKcuMalisx. PIBHSAHHHS cTalioHapHoOi ajaBekuii-audysii. birapMmoniune
piBHAHHA. KpaiioBi 3a1aui As1sl piBHSHHS €MINTUYHOTO THITY.

BripaBu 111 caMOCTIHOTO BUKOHAHHS



UYnceabHi MeTOAH JIHIIHOI aredpu
1. Tlpssmi MeTtoau po3B’sA3yBaHHS CHCTEM JIHIMHUX anreOpaiyHuX PIBHSIHb 3arajbHOTO BUTJISTY.
Meton I'ayca. LU- po3knan MaTpulib.
2. Tlpsmi metomu pO3B’SA3yBaHHS CHUCTEM JIHIMHHUX anreOpaiyHuXx piBHIHB 3 CHMETPUYHUMHU
MaTpuIsIMH. MeToau KBaJpaTHUX KOPEHIB, OPTOTOHATI3AIIi].

3. IrepamiitHi MeToauM PO3B’SI3yBaHHS 3BHYAMHHMX CHCTEM JIHIHHUX anreOpaidyHuX piBHSAHL. MeToau

mpocTux irepamiid, ko0, 3eraens,

4, Meroau BapiamiiHOTO THITY IS PO3B’SA3yBaHHS CHCTEM JIHIMHMX aireOpaiyHuX piBHSIHb

(MiHIMaJBHUX BiIXHJIiB, MiHIMAJIbHUX MOTIPABOK).

5. Meroau po3B’si3yBaHHS YaCTKOBUX MAaTPUYHHUX MPOOJIEM Ha BIACHI 3HAa4eHHs (METOAU CTEIEHIB,
CKJIAPHHUX TOOYTKIB).

6. Meton nmoBoportiB ko061, meroau LU- ta OR- po3knany juisi po3B’si3yBaHHsS TOBHUX MAaTPUYHUX
po0JieM Ha BJIAcHI 3HAYCHHS.

MeTtoau onTuMi3amii

1. IlpenMer i icToOpisi pO3BUTKY JOCTIIKEHB MO onTuMizamii. [Ipukiaam MaTeMaTHdYHUX MOJCIICH.
BararokpurepiaabHICTB.

2. Minimizanis ¢pynkuiii ogniei 3minnoi. IlocranoBka 3amavi. Kimacuani metonu po3s’si3ky. Meron
oty BiApi3ka HaBmil. Merton 3omotoro momiry. OntumansHi mMeroau. Merox DiGoHaudi.
Meroau J1amMaHWX, JOTHYHHX, Tapadon. YucioBi MeTonu MiHiMIzamii OararoekcTpeMaabHUX
GyHKIIH. 3HAXO0HKEHHS TOYATKOBOTO JIOKATI3YFOUOTO BiJPi3KY.

3. Minimizanis ¢ynkuiii 0araTtbox 3MiHHHX. ITocranoBka 3amaui. Kiracuyui Meromu
po3B’s3yBaHHsA. Onykii MHOXHHH, ONYKJIl ¢yHKOii. BigmiapHICT MHOXHH 1 OIOpHI
TINepIUIONMHN. YMOBU ONTUMaIbHOCTI, yMoBU JIxkoHa, ymoBu Kyna-Takkepa. @yHKiis
Jlarpamxka. CimroBi Toukn. JlocTaTHI YMOBH ONTUMAIBHOCTI. [[BOICTICTD.

4. YucaoBi meroau 0e3ymMoBHOI onTuMmizauii. 3aranpHi nUTaHHS. ['pagieHTHUN MeToA, BUOIp
Kpoky. Meron Herorona, moaudikamii meromy HproToHa. Pi3HUIIEBI BapiaHTH METOAY,
KBa31HIOTOHIBChKI METO/IM, METOIU CIPSHKEHUX HAPSIMiB. MeToau HYyIbOBOTO MOPSIKY.

5. 3apgaui JginiiiHoro nporpamyBanusi. [locraHoBka 3amaui. ['eomerpuyHa iHTEpHpeTaIis.
Kanoniuna ¢opma 3ammcy. KyroBi Touku. CUMILIEKC-METO/, 3HAXOPKEHHS MMOYaTKOBOI TOYKH,
ONTUMAIILHUMA PO3B’A30K, MpodiemMa  3auukieHHsA.  Po3B’sa3yBaHHS M-3ajmadi  JIiHIHHOTO
MIpOrpaMyBaHHSI..

6. JAunamiuHe nmporpamyBaHHsi. [Ipuxiamy po3B’s3yBaHHS 3aqad AMHAMIYHOTO MPOTPaMyBaHHSI.
3aayi TMHAMIYHOTO MPOTPaMyBaHHs B 3arallbHOMY BUTIISIIL. [IpUHIIUIT ONTHMaIBHOCTI.

7. 3anadyi HeJ1iHiliHOTO MporpaMyBaHHs 3 00Me:KeHHsIMU. MeTo/1M MPOoeKIIii IpaJieHTa, yMOBHOTO
rpajaienTa. Meroau nineapu3zauii, MogudikoBanux ¢yskuiit Jlarpanxa, mrpadpuux QyHxiii.

8. Bapiamiiine ynciaenns. OcHOBHa 3aja4ya BapiarfiiiHoro gucieHHs. Meton Bapiamiii. HeoOximHi
yMoBH cnaboro MiHiMymy. OcHOBHa jieMa BapialiifHoro uucieHHs. PiBusHHsa Eiinepa. Jlema
Ho0ya-Peitmona. Oynkiis  Beitepmtpaca. TonkoBi  Bapiamii.3amaua boabsia.  Ymosu
TpaHCBepCaIbHOCTI. [30mepuMeTpuyHi 3ajgadi. BapiamiiiHi 3ajadi Ha yYMOBHHMHM €KCTpPEMYM.
Bapiariitai 3aa4i 3 moXiIHUMH BUIIUX MTOPSIIKIB.

9. 3agaui onmTMManbHOro KepyBaHHsl. 3anauya Jlarpanka 1 OCHOBHA 3ajaya ONTHMAJIbHOTO
KepyBaHHs. [IpuHIHMIT MakcumyMmy. 3agada Tpo ONTHMAJIbHY IIBHIKOMIIO. 3agada CHHTE3Y.
JliHifiHi 3a7aui ONTUMANBHOTO KepyBaHHsS. BnacTHBICT o00yacTi AOCSKHOCTI. E€IUHICTD
po3B’sa3Ky. [IpuHIun MakcuMymy, 1octatHd yMoBa. OCHOBHI TEOPEMH MPO JIHINHY IIBUIKOAILO.
Teopema npo uncio nepexitoueHs. Teopema Denbrdayma.

HocaimzkeHHs: onepauii

1. 3apmaui yxBanenHs pimeHb (3YP). MopemoBanns 3YP: ronoBHi enemeHTH. XapaKTepUCTHKA

3B’SI3KIB MIJK aTbTEpHATHBAMH 1 HACITI IKAMH.

2. Moneni kepyBanHs 3amacamu (MK3). Ionsittss 3anmacy. Bumm 3amaciB. Jlomanku ¢yHKIi Cy-

MapHHX BUTPAT; iXHSI XapaKTEPUCTHKA.
3. Tpancnopraa 3amada (T3). IlocranoBka TpancmoptHoi 3amaui (T3). Bimkpura it 3akpura T3.
TpusianbHi BracTuBoCTi 3aKkpuToi T3.



4.

5.

BararokpurepianbHi 3a1a4i yxBajaeHHs pimieHb. EQexTuBHI Ta MamoedeKTUBHI BEKTOPH Y 3aa4ax
OaratokpurepiaabHOi ontuMmizaiii. MHoxwunu Ilapeto / Crnelitepa.

3YP B ymoBax HeBu3HadeHOCTi. [linkoBuTa HeBu3HaueHicTh. OIliHIOBaHA HEBU3HAYEHICTh. YX-
BaJICHHS PillIeHb B yMOBaX KOH(IIIKTY (Teopis irop).

Po36’a3ysanns npukiadis

1.

w

Mopneni kepyBanus 3amacamu (MK3). ®@opmyna piBas 3amacy y MK3 6e3 nedinuty. baszosi
MIPUITYIICHHSI Ta TPHUBiaJdbHI CIIBBIIHOIICHHS y ACTEPMIHOBaHIN oHOpecypcHiil crarnunii MK3 3
nepiognyanmu noctaBkamu (JJOCIT MK3) 6e3 aediuuty. Po3paxyHOK ONTHMAanbHOTO piBHS
3amacy, MOMEHTIB 4acy pO3MIIllEHHs 3aMOBJICHHS Ta TOYKU BigHOBieHHs 3anacy y JJOCII MK3 6e3
nedinuTy.

Omnopui aau T3. Areopumm MBHIYHO-3aX1THOTO KyTa BU3HAYEHHs OMOpHOTO Iany 13. Azreo-
pumm MIHIMaIBHOTO eJIEeMEHTa BU3Ha4YeHHs onopHoro miany T3. Po3p’s3anns BiakpuToi T3.

YropcbKkuilt MeTo ] po3B’si3yBaHHs 3aj1a4i PO MPU3HAUYEHHS.

Tabnuunwuii Ta rpadidauii criocoOM BU3HAYCHHS TOYOK MHOXKUH [lapero / Crneiirepa 6baraTokpute-
piansHOi 3YP.

3VYP B ymoBax 1IKOBUTOI HeBU3HAUeHOCTI. Kpurepii: mMakcuminy / minimakcy; baiieca-Jlamaca;
Cesimxa.

Teopis irop. BuznaueHHs1 HIXKHBOT / BEpXHBOT LiHU, CIIJIOBOT TOYKHM Y MaTpUuHiil rpi. BusHaueHHs
cuTyanii piBHoBaru Hema y yncTux ctparerisx y GiMaTpuyHii rpi.

IIporpamyBanus

1. Anroputmiuna moBa Ilackans, 6a30Bi pUOME IPOTpaMyBaHHS
1.1. OcuoBHi Tunu nanux. Onepauii. Crannaptai Gpynkuii. L{ini 1 ailicui yncna. Onepanii 1 crangapTHi

bynkuii U ninux i gilicHux yucen. OnepaTopy: MPUCBOEHHS, CKIIaIeHUH, yMOBHUH. Onepatopu
nukiy. Tpu tunu oneparopiB nukiy: for, while, repeat. [IpaBuiia BUKOHaHHS OMepaTOPiB LUKITY.
Metoau porpamMmyBaHHsI IUKJIIB ISl CKaJIpHUX JaHuX. OnpaiioBaHHs MOCIIJOBHOCTEH YHCEIL.

1.2. Jlitepuuit Tun nanux char. 3amaui i anropuT™Mu Ui JiTepHOro Ty AaHux. Oneparii 1 QyHKIii

JUI JIITEPHOTO THIy NaHWX. Bekropu, MaTpuili, iHAEKCyBaHHA. TWIM 3amad ajisi BEKTODIB.
Marpuui. [Ipuitomu nporpaMmyBaHHs MaTpUUHUX 33]au.

1.3. Ipouenypu, dynkmii, pekypcis. [Ipouenypu, Bu3HaueHi mporpamoro. opmanbHi i (hakTHUHI

napamerpu mnponenyp. DyHKiii, BHU3HAUYEHI MNporpamoro. 3anadi Ha MOOYyIOBY (YHKIIIH.
Ocob6nmBocTi BU3HA4YCHHS 1 BUKIIMKY QyHKIiH. PekypcuBHi ¢pyHkiii. Mexanizm pekypcii.

1.4. Kom6inoBani tunu ganux record. Tunu muoxunu. [IpaBuna BusHaueHHs MHOXUH. Oneparttii HaJl

MHOKMHAMH 1 eJIEeMEHTaMU MHOKHH.

1.5. BkasiBHUKHM Ta auHamiuHi 00'ekTH. OnHOHANpPSIMIIEH] 1 ABOHANpsAMIEHI cnucku. Oneparii Haja

HuUMU. CIIMCOK SIK MPUKJIIA] PETYISPHOI IUHAMIYHOI CTPYKTypH JaHuX. CTaHaapTHI oneparii Juist
cnucky. /JIBiiikoBi nepeBa. Omepauii Hajg HuMu. [lpunHiunu OynoBM JBIHKOBUX JepeB 1
MporpamMyBaHHs Ha OCHOBI JMHAMIYHUX CTPYKTYP.

1.6. OOG'exTHO-OpieHTOBaHE mporpamyBaHHsa. Knacu, moms, meronu. KOHCTpYKTOpH, NECTPYKTOPH.

JouipHi ki1acu Ta npaBuia ix OyJA0BH.

2. AnroputrmiyHa MoBa C++, mpuitomu nporpamyBanss, OOIT
2.1. Crpykrypa nporpamu Ha C++. Onepatopu, ¢yHkuii. [Ipunnunu OymnoBu moBu C++. 3aranbHi

MoxuuBocTi MoBU C++. Omepauii 1 oneparopu MoBU. OCOOJMBOCTI BHKOHAHHS OKpEMHX
omeparii.

2.2. Tumu panux C++. Jloriuni omepauii, onepatop if. CkangpHi Tunu gaHux moBu C++ Ta ix

300pakeHHs B maM'sTi. ApuMeTH4Hi, JIOT14H1, JiTepHi AaHl. Onepauii A pi3HUX THUIIB JJaHUX.
Onmneparop if.

2.3. MacwuBwu, panku, cTpykrypH. lunamiuna mam'ste. Busnauennst macusiB. [naexkcyBanHus. TekcToBi

MacCHBH 1 TEKCTOBI PSAKU. BuainieHHs 1 3BUTbHEHHS MaM'sTi.

2.4. Ilo6ynosa uukiiB B C++. Tunu oneparopis nuukiy. L{luknu as onpaioBaHHsg MacuBIB.
2.5. TloOynoBa ¢yukuiii mMooto C++. Busnauenus ¢yukuiid. Ilporotun ¢ynxumii, Tino ¢yHxmii,

Bukiuk ¢Gynkuii. Ilapamerpu ¢yHkuid, TUNM napaMerpiB, TUNU pe3ynbrary. Cnocolu
nepenaBaHHss napamerpiB. llepenaBaHHs uepe3 mapamMeTpu MAacHBIB, PSAIKIB, CTPYKTYP.
BkasiBauku Ha ¢ynkuii. [lapamerpu Buny nocunanss (CHHOHIMU).



2.6. IlporpamoBani kiacu 1 o0'ektn. KoHcTpykTopm Ta aectpyktopu. [lpuHImnu OymoBHW Kiacis.
OrounomenHs 1 peanizaiis kiaciB. Bukopucranus kiacis (00'ekTn).
2.7. TlepeBanTaxkeHHs omepariii y kiacax. Kimacu ta nuHaMidHMA PO3MOIN MaM'saTi. Y CraaKyBaHHS
kiaciB C++. BipTyanbHi MeTOIH.
3. 3aranbHi MUTaHHS OYA0BH MPOTrpam
3.1. Oninka cKJIQAHOCTI aNrOPUTMIB 1 IporpaM. TeopeTryuHe OIiHIOBaHHS CKIIaIHOCTI.
3.2. Metoau copTyBaHHs 1 HOLIYKY JJaHUX Ta OLIIHIOBAHHS X 00YMCIIIOBAIBHOI CKJIAJHOCTI.
3.3. Bukopucranns 6i0miotex DLL: Buknuk QyHKIIi#, sBHE 3B’ s13yBaHHs 3 010110TEKOI0.
3.4. BuxkopucraHHs MakpoBu3HaueHb. [100y10Ba rpadivyHUX TPUMITHBIB.
Ba3u nanux
1. Icropis po3Butky B/l. OcHoBu nmoOynoBu O6aHkiB nanux. ba3u 3Hanb. TproxpiBHEBE 300paKECHHS
TAHUX.
2. Mogeni nanux. lepapxiyHa ciTKoBa Ta pensuiiHa Moaenb JaHux. O6’€eKTHO-Opi€HTOBaHA MOJIEb.
3. CrpykTypu naHux pensiiinoi moaeni. Kirodi BigHomenb. OcHOBHU persiiitHoi anreopu. OCHOBHI
Ta JIOAATKOBI omepaitii.
4. Hopwmamizaiis cxeM 6a3 qanux. AHoMaii. @yHKITIOHATBHI 3aJIEKHOCT. AKCIOMH APMCTpOHTa.
Hecynepe4nuBicTh Ta MOBHOTA aKCiOM.
5. Poskiamu pensmiiHMX cxem 0a3 maHux (0e3 BTpaTu JaHUX, 0€3 BTpaTH 3aJC)KHOCTEH, Ta Ha
He3anexHi ckinaznosi. [lepma, npyra, Tpetst HopmanbsHi Gopmu. Hopmanbua popma boiica-Koana.
6. bararo3nauni 3aexHOCTi. AKCIOMH OaraTo3HAaYHUX 3ajie)kHOCTel. YeTBepTa Ta I’ siTa HOpMaJIbH1
dhopmu. HopmanbHi hopmMu BULTUX TOPSIKIB.
7. ExBiBaJeHTHICTh Ta KPUTEPiid AKOCTI cxeM 0a3 manux. [IpoexryBanHs cxem pemsuidaux B/1.
Meron nexommnosuiiii Kodda-Fagina, anroputmu cuntesy Barnsteina, anmroputm Rissanena.
8. Buxopucranns ER nigxony no npoekryBanns b/l. [IpaBuna BuBoay BigHomeHs i3 ER - giarpam.
9. IlonsaTTs mpo po3noxaiieHi b/I.
10. O0’eKTHO-OpIEHTOBAHI 0a3u JaHUX.
11. T'imepmenianbHi cuctemu. ['eorpadivni iHbopMarliitHi cucTeMu.
12. Cucremu niporpamyBants BJI. CKB/I pensiiiinoro tumy (Foxpro, Access, Paradox). [Touarkose
ctBopeHHs b/l. [Ipuxnan.
13. lonaBauus 3anuciB y daitn b1, [Tpuknaa. [lepernsn 3anucis B[, @ynkiii.
14. CopryBanns ta inaekcyBanns 3anuciB bJl. Komanau. [Tpuknaau. KepyBanus ingexcamu.
15. INomyk manux B 6a3i.
16. PenaryBanns nanux. Komanau penarysanns. [lpuknagu.
17. PoOoui o6nacti. 3B’ s13KM OJMH 10 OJHOTO Ta OauH g0 Oaratbox. O0’eqHaHHs 0a3 MaHuX.
[Ipukiann.
18. Komangani ¢aitnu. [Ipuknam.
19. BeeneHHsA-BuBeieHHS naHuX. [Ipuknany.
20. Komanu rainyeHHs Ta opraHi3arii HUKJIiB.
21. Opranizarist MeHto. CTBOpeHHs iHpopManiiiHoi cuctemu. [Ipuxnagy.
22. Moga 3anuTtiB SQL.
23. CtBOpeHH: Ta ApyKyBaHH 3BITiB. [Ipuxmagy.
24. BukopucTtaHHs 00’ KTHO-OPI€EHTOBAHOI'O MIAXOY.
APpXiTeKTypa KOMII'FOTEPHHX CHCTEM Ta Mepex
1. ba3oBi npuHIUNN opraHi3amii i eJeMeHTHA 0a3a cydacHUX HU(PPOBUX 004N CIIOBAJIBLHUX
cHCTEM
1.1. Ictopis po3BUTKY 0OUUCITIOBATIBHUX cucTeM. ApxiTekTypa ¢oH Heiimana - ocHoBa nudpoBux
oOumcoBaIbHUX MaluH. [IoHATTS anropuTMy 1 floro BiuB Ha opradizaniro EOM. bazoBi npuHuunu
apxitexktypu ¢oH HeliMaHa: mpUHIIUI TPOTPaMHOTO YIIPABIIiHHSA, KOHIIEMIIis 30epiraHHs MPOorpaMu B
nam'sti. OcHoBHI (hyHKIIOHANIBHI TprcTpoi EOM apxiTextypu ¢pon Helimana: apudmeTnko-aoriaHuii
MPUCTPIN, MPUCTPiil MaM'sATi, MPUCTPOT IS yBEIEHHS 1 BUBEACHHS 1H(OpMallii, TpUCTpPil yIpaBIiHHS.
1.2. bararopiBHeBa opranizauiss EOM
®i3uunuil piBeHb. PiBeHb aHaI0roBO1 cXeMOTeXHIKU. PiBeHb nudpoBoi cxeMoTexHiku. PiBeHb
CUCTEMOTEXHIKH. MiKpoapXiTeKTypHUll piBeHb. PiIBeHb MalIMHHUX KOMaH . PiBeHb onepariitHoi



cuctemu. PiBeHb MOBHU acemOiiepa. MOBH BUCOKOTO PiBHS.

1.3. Cras i nepcneKTHBH PO3BUTKY €IEMEHTHOI 0a3u CydacHUX OOUHCITIOBAILHUX CHCTEM

[ToHATTS MIKPOETIEKTPOHHOTO MPUCTPOIO, iHTerpanbHoi cxemu (IC). OcoOIMBOCTI MIKPOEIEKTPOHHOT
2. TeopernuHi ocHOBU (pyHKIioHYyBaHHS nuppoBoi EOM

2.1. Inpopmariitna ta enementHa 6aza EOM. [lonsrtsa npo indopmarito. Cucremu yncineHss. @opmu
npeactasineHds yrcesl B EOM. OcHoBu anreOpu soriku. JIoriuHuii eneMeHT

Knacudikarist 710riYHUX €IEMEHTIB 32 cioco00M KOAYBaHHS JBIHKOBUX 3MiHHUX. ba3zoBa cxema sk
CXEMOTEXHIYHA OCHOBA JIOT1YHOTO eJeMeHTa. ba3oBl cXeMH HAMMPOCTIIUX JOTIYHUX eneMeHTiB (I,
ABO, HE).

2.2. OyHKITIOHAIBHI BY3JIM €OM

[Tonsarts npo enementHy 6a3y EOM (tpurep, cymarop, perictp, 3cyBady, mudpaTtop, Aemudparop,
JTYUIBHUK, apu(METUKO-JIOTIYHUN IPUCTPii ). Pearizariis TUITOBUX KOMOIHAIIIHHUX CXEM.
3amaM'sITOBYBAIBbHI €IEMEHTH: KOHJICHCATOP 3 KIIFOYOBUM TPAH3UCTOPOM, aCHHXpOoHHA RS-3amiimnka,
cunxponHa RS-3amrinka, cuaxponna D-3anrinka, RS-tpurep, D-tpurep. Tumnosi mociiioBHI By3JIH:
pericTpu, JTYUIBHUKH, CYMaTOPH.

2.3. Beryn 1o npo6ineMaTUKy CHHTE3Y JIOTTYHHX CXeM . TaOauIll iCTHHHOCTI , JIOT14H1 OJIOKM Ha OCHOBI
€JIEMEHTIB MIEBHOTO JIOTTYHOTO 06a3Mcy Ta X CXeMHa peasi3aris.

3. Knacudikauis apxiTekTyp 004 c/II0BAJIBLHIX CHCTEM

3.1. XapaKkTepuCTUKU MPOAYKTHBHOCTI OOUMCITIOBAILHUX CUCTEM. XapaKTEPUCTUKU MPOITYKTHBHOCTI
Ha piBHI amapaTHoro 3ade3nedeHHs. OLiHKa MPOIyKTUBHOCTI HA PiBHI MPOrpaMHOro 3a0e3rneyeHHs .
3.2 Knacudikaiist apXiTeKTyp 00YHCIIIOBAILHUX CUCTEM 3a IHTETpaIbHUMH O03HaKamu: B3aemogis LII1,
O3V, IIIT (ogHompolecopHi, NOTYKHUN mporiecop + nepudepiiiHi mpouecopu, 6araTonporecopHi, 3
MaricTpajibHOIO IMIWHOK, MepeXHa, PYHKIIOHATHHO-TIEPEHAIAroKyBalbHa, MaCcC-TIPOLIECOPHA);

3.3. Kntacudikaris ®ninna (B3aeMo/Iisi MIOTOKY KOMaH 1 i moToKy nanux). Apxirektypu OKO/I (SISD),
BKOJ (MISD), BKB (MIMD), Apxitekrypu SIMD: macuBHO-TapaielibHi HpOLECOPH, BEKTOPHI
npouecopu. [Ipuknazn apxirekrypu SIMD. Apxitexktypu MIMD.

3.4 Knacudixkaris 3a QyHKIIIOHAIEHUM NPU3HAUYEHHSIM. AHaOroBi, udposi Ta riopuaai EOM.

3.5. Knacudikartis 3a cmoco6om opranizanii komana: CISC, RISC, MISC.

3.6. CumeTpuuHi MYyJIBTHUIPOLECOPH, MOJENI CIIJIBPHOIO BHKOPHUCTaHHS TNaM'sTi: CcyBopa
MOTO/IKEHICTh, Y3TOJKEHICTh 3@ MOCHIIOBHICTIO, MPOIECOPHA Y3TOJKEHICTh, cladka Y3roJKEeHICTb,
BUIbHA Yy3roJukeHicTb. MynbTunponecopy UMA 3 mMHHOI oOpradizaii€io, 3 KOOPAMHATHUM
KOMyTaTopoMm, 3 OararoctymiHuaTuMu Mepexkamu. Mynbtunporecopy NUMA: NC-NUMA, CC-
NUMA. Mynstunporniecopu COMA.

4. ApxiTeKTypa cy4acHUX MiKpomnpouecopiB

4.1. ba3oBi mpUHITUIIK OpraHi3ailii MiKpompoiecopa

Kanoniuna cxema mikponporecopa. Cucremu, BUIH 1 GopMaTH KOMaH]{ yHIBEpCaTbHUX
MmikpomnpornecopiB. CISC-1 RISC-apxitektypu. BuOipka, nemmdpyBaHHs Ta BAKOHAHHS] KOMaH/I.
ITomanHst poOOTH OOUUCITIOBATIBHOIO TPAKTY MPOLecopa Ha MIKPOAPXITEKTYPHOMY PiBHI.

Pexxumu anpecarii mam'sati Ta IpucTpoiB BBOAY-BUBOY. CrcTeMa nepepuBaHb. MexaHi3MU 3BEpHEHHS
1o nianporpam. Mikpompornecop Intel 8086(88). MamunHa MoBa. ApxiTekTypa npouecopa. Perictpu
3arajbHOTO IpHU3HAuUEHHs. [HIEKCHI PericTpu Ta pericTpu-Bka3iBHUKH. Perictpu cermenty. [llunn
MiKkporporecopa. 3’530k 3 MaricTpauo. [lepepuBanHs (BHYTpILIHI Ta 30BHIIIHI, MACKOBaHi Ta
HEMAaCKOBaHi).

4.2. HanpsIMKH pO3BUTKY apXiTEKTYpH Cy4aCHHUX YHIBEpPCAJIbHUX MIKPOMPOLECOPIB.

Konseliepusanis BukonanHs koman. CynepckaispHa apxitekrypa. Konseepu nponecopis Pentium,
Pentium Pro, Pentium II, Pentium IY. Texnonorisa nepeiimenyBaHHs pericTpiB. TexHomoris
MMPOCYBaHHS JaHUX. TpHUpiBHEBA KEII-TTaM'STh KOMaH/ Ta KeNI-mam'siTh JaHuX. /[nnamiune
nepeadadeHHs po3ragykeHb. Po3IupenHs 1 KoHBeilepu3alil HUKIIiB IMIWHU TaHUX. 3aco0H
3a0e3neueHHs HaaliHOCTI qaHuX. [ligTpumMka MynpTunpoiecopa.

4.3 64-po3psnui mikponpouecopu. [IEOM Ha 6a3i 6aratosgepHUX NpoLecopiB. 0COOINBOCTI
apXIiTEeKTypH.



MarteMaTH4YHA €KOHOMiKA
Mognens JleontbeBa. Cxema Mikrany3eBoro 6anancy. Mojenb MiXKHapOHOI TOPTiBIi.
Teopis HeBin’ eMHHX MaTpullh. Teopema @pobeniyca-Ilepona. [IpumitubHi MaTpuiii. CTIHKICTB.
Amnani3 npoayktuBHocTi Mozeni JleonteeBa. Kputepiit npoaykrusHocti. Teopemu npo goctartHi
yMoBH nIpoaykTuBHOCTI. KoedimienTn tpynosux Burpart. [lopiBHsuibHA cTaTrka Mozeli JIeoHThERA.
Monens TuHaMIgYHOTO MiXranmy3eBoro Oamancy. Mozaens Heiimana. [IpaBuiio Hy10BOTO PHOYTKY.
TpaekTopis iHTeHCHBHOCTEH 1 1iH. [Tos0xeHHs piBHOBaru B Mojeni Heiimana.
Enementu 3aranbHOi Teopii BupoOHnunx ¢pynkuii. OcHoBHi nouarts. @ynkuis Kob6a-/lyrnaca.
Enactuunicts 3amian. @ynkiis CES. I'pannyni BnactuBocTti ¢pynkmii CES.

OcHoBH ekoJ10ril

Posoinl. Tlpo exomnoriuni cucreMu. OCHOBHI MOHATTS Ta TepMiHU. CTIHKICTh €KOJIOTIYHUX CHCTEM.
YMOBH iCHYBaHHSI 1 MPUKJIAJIA €KOJIOTIYHUX cucTeM. biocdepa. bionenos. bioreomenos.
Po3oin 2. MaremaTu4yHi MOjENI B CKOJIOTIi Ta METOAM IX JOCHIKeHHs. JluHamMika €BOJIOIT
MONyJISAiN (MOJENb ,XWKaK-)kepTBa~’). MaTemMaTuyHi MOAENI XIMIYHOTO 3a0pyIHEHHS JTOBKIJUIA.
MaremaTtnuni mMozaeni (GpopMyBaHHsS CTOKY MIJIKOT BOJHM 3 MOBEpPXHI BO10300py. PiBHsSHHS mporieciB
dbinpTparii piguHu B TpyHTI. Bapiariiini ¢popMynnroBanHs 3a1a4. HamiBauckpeTu3sainis 3aja4i B 4aci.
[TpoexkuiitHi piBHsHHS. PekypenTHa cxema. Jluckperusaist ['anbopkiHa 3a MPOCTOPOBUMH 3MiHHUMU
Po3oin 3. I'eoindopmartiiini TEXHOJIOTII 1711 PO3POOKU CHCTEMHU €KOJIOT1YHO1 OE3IEeKH PETiOHY.
Po3pobka tumoBoi I'IC mms MoHiTOpHUHTY ekosoridHoi curyanii B perioHi. CTpyKTypa TaHHX.
[Iporpamue 3a6e3nedyenns. 30ip JaHUX. Y MOBU BUKOPHUCTAHHS, BEJCHHS Ta MiATPUMKA.
®dinaHcoBa MaTeMaTHKa
[Ipenmer ¢dinancoBoi maTematuku. BaprticTe rporeii 1 yac. BruiuB dacy Ha (hiHaHCOBI PO3paxyHKH.
[IponieHTH, BUIM MPOLIEHTHUX CTABOK.
[Ipocri Ta ckiagHi BigcoTku. HaporieHHs Ta AUCKOHTYBAaHHS 32 MPOCTUMHU BiJICOTKOBUMH CTaBKaMHU.
HapomeHHst mpoIeHTiB y IpocTOMY KOpHCTyBambkoMy KpenuTi. KoHBepcis BalOTH Ta HapoOIICHHS
npoueHTiB. Bu3HaueHHs iHIMX nmapaMeTpiB (iHAHCOBHX Yroj i3 MpOCTHMMH cTaBkamu. HapaxyBaHHs
CKJIAJHUX PIYHHUX BiACOTKIB. HapomieHHs BiACOTKIB m pa3iB y pomi. HominanpHa Ta edexTHBHA
CTaBKU. J[MCKOHTYBaHHS 32 CKJIaJHUMU CTaBKaMU. BU3HaYeHHs HIIUX MapaMeTpiB Yroj i3 CKIaTHUMU
CTaBKaMu. EKBIBaJICHTHICTH BiJICOTKOBUX CTaBOK. 3MiHa yMOB KOHTPAKTIB.
[Totoku mnarexiB Ta ¢iHancoBi peHTu. lloToku mnatexiB 1 (iHAaHCOBI pEHTH. 3HAXOMKEHHS
napameTpiB  (iHaHCOBHX peHT. BHyrpimms ©HopMa goxigHocrti. I[lmanyBaHHs morameHHs
3aboproBaHocTi. OIiHKa IHBECTUILIITHOTO IPOEKTY.
BupoOHunul iHBeCcTHIIT Ta XapaKTEPUCTUKHU iX €PEeKTUBHOCTI. JIMCKOHTHI MOKa3HUKU €()EeKTHUBHOCTI
igBectuuii. Kpurepiii uncTtoi mpuBeneHoi BapToCTi Ta aHali3 Horo uyrtnuBocTi. Kpurepiit umcroi
HapouIeHoi BapTocTi. BiTHOCHI moka3HUKM e(peKTUBHOCTI 1HBecTHIi. Kpurepii BHYTpIilIHbOI HOpMHU
JOX1JTHOCTI, CTPOKY OKYITHOCTI, O0OJIIKOBOi CTaBKM PEHTA0ENBHOCTI Ta Bi/iadi KamiTaJoOBKIaI€Hb.
IIporpamyBanns Ha Be0

HTML. Crpykrypa HTML noxymenrta. Tun noxkymenra. Teru B HTML. O6oB's13k0B1 Teru MoBu
HTML. AtpuGytu Teris.

OcHosHi enementd Tina HTML nokymenta. ®opmaryBanHs Tekcty. Bunainenns tekcry B HTML.
Ianexcu. Cnucku. Ilocunanns ta skip. 306paxenns. @peiimu B HTML noxkymenTi. Tabiumi.

Enement po3mitku FORM 1 iforo komnonentu. [lapamerpu popmu. Enementu ¢popmu.

OOmMiH nanuMu y BeO-TexHomorisx. Ilpotokon nepenaui ganux HTTP. Cnenudikarist oOMiHy JaHUMU
CGl. CGI - ckpurt (T 3aMUTIB, MEXaHI3MH MIPUHOMY JTaHUX CKPHIITOM).

Kackagui tabmumi ctuwms. [ligkimrouenns CSS. Tunm HociiB. Basosuit cuartakcuc CSS. Kiacwu.
Inentudikatopu. KontekctHi cemektopu. Cyciaai Ta modipHi cenekrtopu. CenekTopu aTtpuOyTiB.
IIceBnokiacu. IlceBnoenemenT.

JavaScript. 3arampai Bimomocti. Ctpykrypa JS-mporpam. 3wminni. ba3zoBi Tunu nanux. Omeparrtii.
YmoBHI Bupazu. Oneparopu nukiiB. OyHkIii. Macusm.

HNuuamivauii HTML. OG'ektHa moxmens gokymeHta. CTpykTypa AokymeHTa. lepapxisi 00'eKTiB.
BrnactuBocti Ta Metoau o0'extiB. Ilozii. O0'exT event. O0'ekTHa Mozaens JokymMeHTa B MS Internet
Explorer.



ASP.NET. Cropinku ASP.NET. BnactuBocti ctopinku. Ilomii ctopinku. Criocobu BIpOBaIKEHHS
koxy ASP.NET y cropinky.
Enementn ynpasninasa. Enementu ynpasmiaas HTML. CepBepni enemenTu ynpasiidHs. BractuBicTs
AutoPostBack.
Cran ceancy. ApxiTekTypa ceancy. Bukopucranus crany ceancy. I[locraBmuku crany ceancy (InProc,
StateServer, SqlServer).
Kiacu mepeBipku manux. Bamimaropu. Bamimatop HasBHOCTI 3Ha4eHHsS. Bamimatop BiAmOBiIHOCTI
mabnony. Banigarop mopiBasiHHA. Banigarop mianaszony. IlincymkoBwuii Bamigatop. KopucryBambkuit
BasigaTop. ['pynu Bamigarii.
Po6ota 3 mxepenamu ganux. ADO.NET. PobGora 3 nanumu tunmy XML.
PHP. Cepenosuiie po3podku . Apache HTTP-cepsep. PHP inTepnperarop .
Enementu cunrakcucy PHP. Crpykrypa mporpamu. 3MmiHHI Ta koHcTanTu. Crpiuku. Macusu.
Koncrpykiii list Ta each.
®opmu PHP.
Java. TomoBui konnemrmii. Ilnardopma Java. OGOG'exktHicTh. be3nmeka. ABTOMaTHYHE KepyBaHHS
nam'stTio. Ctpykrypa Java nporpamu. Tunu nanux.
Java-texnosorii. Java-amier. Cepier.
OcHoBH iHpopManiiHUMX TEXHOJIOT I
Bimomi 3akoHUM po3moainy HMOBIpHOCTEH 3BepTaHHs 10 3anuciB ¢aiinis B/I.
OcHoBHi MeToau nouryky iHdopMmarii y daitnax b/l MeTon mociaigoBHOTO neperisny, OAHOPIBHEBUH 1
JBOPIBHEBHI OJIOKOBHI TIIONIYK, IBIMKOBHHA TONIYK 1 METOJ, SKHWA BPaxOBYE 3aKOH PO3MOJILTY
HMOBIpPHOCTE# 3BEpPTaHHSA 710 3aMKCIB. XapaKTEPUCTUKHU METO/IIB.
JlepeBoBUIHI CTPYKTYpH JAaHUX: JOBUIBHI JABIHKOBI nepeBa, cumerpudHi, AVL-nepeBa, HMOBIpHICHI
nepesa, B-nepeBa. XapakTepuCTHKU Ta aJrOpUTMHU OOYIOBH.
Opranizaiiist OJTHOPIBHEBUX 1HEKCOTOCTITIOBHUX (DaiiIiB.
OnTtumansuuit po3nonin ¢ainis PBJ] cepen By3miB 00uncIOBaIbHOI MEpexi, SKILO ICHY€E OHA KOs
KOXKHOTO (paiiya i 3a KpuTepiit ONTUMAIBLHOCTI OepeThest 00’ €M TaHuX, IO MEPECUIIAIOTHCS M0 KaHaIax
3B’SI3KY 32 OJJMHUIIIO Yacy.
Cunrakcuc [TPOJIOT -iporpam.
06’extu nanux Ilponory, ix iMeHyBaHHS.
CriBcTaBIeHHS.
Apudmernuni oneparii.
Onmnepartii HaJ CTPYKTYpaMH.
[IpencraBnenns cnuckiB. Onepartii HajJ CIUCKAMHU.
OTpumaHHs CTPYKTYpOBaHOi iH(opmarrii 13 6a3u 1aHuX.
Komn'torepna rpagika
TecroBi 3aBmaHHg 0Oa30BaHI Ha OCHOBaX KOMII'IOTEPHOI Trpadiku: BHUAM KOMIT IOTEpHOI Trpadiku
(pactpoBa, BeKTOpHa, (ppakTanibHa), hopmaru rpadiku, chepu 3acTOCyBaHHS KOMIT IOTEpHOI rpadikw,
KOOpJIWHATH Ta TEPETBOPEHHS, MPOEKIli, pacTpoBa AMCKPETH3allisl Ta BiJCIKAHHA T€OMETPUYHHX
IIPUMITHUBIB, TapaMEeTPUYHI KpUBI Ta iX pacTepu3allis, MOJeJi KOJbOpY, CydacHi MakeTu MPUKIaTHUX
IIporpam B KOMI IOTEpHIN rpadiri.
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