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Mporpama BCTYMHUX (haxoBUX BUMPobyBaHb A1 BCTYNHUKIB Ha HaBYaHHA 415 3400yTTs OP
Marictpa Ha haky/bTeT NPUKIALHOT MaTeMaTUKK Ta IHPOPMAaTNKK

CneujanbHicTb: 124 CUCTEMHUIA aHani3

BcTynHi BUNpobyBaHHA MPOBOAATLCSA HA OCHOBI €K3aMeHaLinHUX MUTaHb HaBYa/IbHUX MPOrpam
ANCUMNAIH UMKNY NpodeciiHOT Ta NPaKTUYHOI NiArOoTOBKM HaBYa/lbHOrO MnaHy cneuianbHoCTi 124
"CuCTeMHMIn aHanis".

daxoBe BMNPOOYBaHHA - (opmMa BCTYMHOro BMNPOOYBaHHS A1 BCTYMY Ha OCHOBI 3400yTOro
(abo Takoro, WO 3000yBaETLCS) CTYMNeHst abo OCBITHLO-KBaNiiKaLiiHOrO PiBHS BULLOI OCBITH, fiKa
nepefbayae nepeBipKy 34aTHOCTI A0 OMaHyBaHHA OCBITHLOI MPOrpamMy MEBHOr0 PiBHA BULLOT OCBITU
Ha OCHOBI 3406yTUX paHille KOMMNETEHTHOCTEN.

CnieyjanbHicTb Marictp (Ha ocHoBi bakanaspa)

lanysb: IHpOpMaLiiHI TEXHONONIT,

CneuianbHicTb: 124 CUCTEMHMWIA aHani3, (hakynbTeT NPUKNALHOT MaTEMATUKM Ta IH(POPMATUKK,
OcBiTH nporpama: CuCTeMHWIA aHanis, Tun nponosuuii: ®ikcoBaHa (BT.Y. A5 iHO3EMLLB)
3apaxyBaHHs Ha 1 Kypc ligcTaBu 3apaxyBaHHA: HasBHICTb BULLOI OCBITK nepioro (bakanaBpcbKoro)
PIBHA MiATBEPMKEHOrO Bi4NOBIAHMM AUMNIOMOM Ta CK/MafaHHsA icnuTiB: IHo3emHa MoBa lcnut 6an
(min)= 100, k = 0,25 daxosuii icnuT (thaxoBe BMNPO6YBaHHA) 6an (win)= 100, k = 0,75 KoHKypcHUIA
6an po3paxoBYETLCA BIAMNOBIAHO 4O a/IrOPUTMY PO3PaxyHKY MpW BCTYMi Ha OCBITHIN piBeHb MaricTpa.
Koe@iLieHTM 3aCTOCOBYHOTLCA [0 KOHKYPCHOro 6any BIiAnoBiAHO fO nyHKTY 8 po3giny VII Ymos
NpuioMy: perioHanbHUA  KoedillieHT, rany3eBuiA  KOeqiLieHT, CinbCbKil KOeilieHT, npusepn
BceykpaiHCbKMX ofliMniag, npu3epy CNOPTUMBHUX YeMrioHaTiB Ta yemnioHaTiB CBiTy. [it0Tb KBOTU
1,2,3,4 BigNoBi4HO [0 NYyHKTY 6 po3giny | YmoB npuitomy Ta/abo nyHKTY 5 po3giny | YMoB npuitomy.
KoHkypcHuin 6an (KB) = KL x Ml + K2 x M2 +K3 x 113, ge Ml - ouiHKa €aMHOro BCTYMHOrO icnuTy 3
iHO3eMHOT MOBM Y (hOpMi TeCcTy 3 iIHO3eMHOI MOBW ab0 BCTYMHOro BUNPO6YyBaHHS 3 IHO3EMHOT MOBU Y
BMNagKax, nepeabadeHyx uymMmn Ymosamu (3a Wwkanoto Big 100 go 200 6anis), M2 - ouiHka (haxoBoro
BCTYMHOro BMNpobyBaHHA (3a WKanoto Big 100 go 200 6anis), M3 - ouiHKa 3a iHWI MNOKa3HUKMN
KOHKYPCHOrO Bif6opy (BpaxoByrouu cepegHin 6an AOKymMeHTa Npo 3400yTWIA OCBITHIM CTyMiHb
(oCBITHBO-KBaNI(hiKALIHWIA PiBEHb), HA OCHOBI SKOr0O 3A4INCHIOETLCSA BCTYN) BignosigHO Ao Mpaswn
npuinomy, SKLLO BOHWM BCTaHOB/eEHI (3a Lwkanoto Big 0 go 20 6aniB cymapHO 3a BCi Taki MOKa3HUKW),
K1, K2 - HeBig'emHi Barosi KoeqilieHTV, BCTaHOBNIOKOTLCA 3aKNafOM BMLLOI OCBITU Ha PiBHI He
MeHLIe HiXK 0,25 KoxHuil. Cyma koediuieHTiB Kl, K2 ana KOXHOI KOHKYPCHOT Mponosvuii mae
fopiBHioBaTM 1 BigTak, BCTaHOB/EHWI npasBunaMn npuitoMy J1bBIBCbKOrO — HauiOHaSIbHOIo
yHiBepcuTeTy iMeHi IBaHa PpaHKa Ha 2022 p. KOHKYPCHUIA 6a1 po3paxoByeThLCA:

KoHkypcHuin 6an (Kb) = 0,25 Ml + 0,50 M2 + 0,25 M3
ba3sa TecTiB (hax0BOro BCTYMHOro BUMPOOYBaHHS cneuianbHOCTi 124 CUCTEMHUIA aHani3 Ha OCBITHIl
piBeHb «MaricTp» CKnagae CTPYKTYpPY 3 TakKUX AUCLMMIH:

MatemaTnyHuin aHanis - 2,

Anrebpa Ta reomeTpis - 2;

Ba3n gaHux Ta iHopmauiliHi cuctemm - 2;
ApXiTeKTypa 064NCOBa/IbHUX CUCTEM —2;
[VCKpeTHa maTemaTnKa —2;

Teopist IMOBIPHOCTI Ta MaTemMaTMYHa CTaTUCTUKA -2;
JocnimpKeHHa onepauiii -2;

[MporpamyBaHHs - 5;

MeTtoaun ontTumisauii - 2;



YUncenbHi MeToAN NiHINHOT anrebpu - 2;
MporpamyBsaHHs (web) - 1;
Komn’toTepHa rpadika - 1

MpauiBHUKK MpriimanbHOT KOMICIT YHiBepCcUTETY (hOpMYIOTh iHAMBIAYaNbHI HabopK TECTIB 3a
KifIbKICTHO BCTYMHMKIB Y AeHb axoBMX BUNPOOGYBaHb.

TecTn mat0Tb (hopMy 6/1aHKOBOr0 OMUTYBaHHA. AGITYpIEHT Mae BKasaTu NpaBW/bHY BiANOBIAb
cepef, HaBefeHVX TBepKeHb. KoxkHa npasusibHa BIAMOBiAb OLiHIOETLCA Y 4 YMOBHI 6a/m (3araiom
wax = 100), wo € oyiHkoto (Big4 100 go 200) pe3ynbTaTy (haxoBUX BUNPOOYBaHb.

AKafieMiyHa [00pOYecHICTb Mpu CKNafaHHI iCANTY: OYiKYETbCH, WO BCTYMHWKW Mig 4ac
npoueaypu haxosnx BMNPo6yBaHb OyayTb MPeACTaBAATM IXHI 3HAHHA Ta MipKyBaHHS. CnucyBaHHS,
BTPYYaHHS B POOOTY IHLLIMX BCTYMNHWKIB, OTPUMaHHS A0AATKOBOT iH(hopMaLlil 3a JONOMOrow raapkeTiB
TOLWIO CTaHOBNSATb, ale He O0OMEeXyHTb, MPUKIaaM MOX/IMBOI akKafeMiyHOI HegobpOYEeCcHOCTI.
BusBneHHs 03HaK akafgemiyHoi HefobpouvecHOCTi Mig 4vac npouedypu (haxoBmx BUMNPOOYBaHb €
NigcTaBol0 N8 He3apaxyBaHHHA Pe3ynbTaTiB NpUiAMasibHOKO KOMICIEK, He3aleXXHO Bif MacluTabis
CMUCYBaHHA UM 06MaHy B 6y b-AKill (hopMmi.

MoniTnka BUcTaBneHHs 6anis. KoHKypcHuin 6an (KB) = 0,251 + 0,50 M2 + 0,25 M3, ge Ml -
OLiHKa EAMHOr0 BCTYMHOrO icNnTY 3 IHO3eMHOI MOBY Y (hopmi TecTyBaHHS (3a Lwkanoto Big 100 go 200
6aniB); M2 - ouiHKa haxoBoro BunNpobyBaHHs (3a Lwkanoto Big 100 go 200 6anis). Po3gin VII, n. 7.2)
Mpasun npuiioMy A0 JIbBIBCbKOrO HaLiOHa/IbHOrO YHiBEpCUTETY iMeHi IBaHa ®PpaHka y 2022
https://admission.Inu.edu.ua/wp-content/uploads/2022/01/Pravyla-2022_01.pdf

YKogHi hopmun NopyLUeHHS akafeMiyHoi  A06pPOYECHOCTI He TONEPYHThLCS.


https://admission.lnu.edu.ua/wp-content/uploads/2022/01/Pravyla-2022_01.pdf

AJNT'EBPA TATEOMETPIA
1 BnacTuBOCTi MaTpulb. 3HaXOMKEHHSI [06YTKY MaTpulb. OBUUCNEHHS 3HAYEHHS MATPUYHOrO
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MHOrO4/IeHa.
MaTpuyHi piBHSHHSA. P0O3B’A30K NiHIMHOrO MaTPUYHOrO PIBHSIHHS.

Cuctemu niHiHUX piBHAHL. MeTog Mayca.

NiHinHi onepaTtopn. Matpuus niHiiHOro onepartopa. OBYMCNIEHHS BMACHUX 3HAYeHb MiHIKHOIO
oneparopa.

MATEMATUUYHWIA AHAI3

Teopias MHOXWH. TOYHa BepxXHA Ta HWDKHA MeXi MHOXWHW. Yucnosi MNOCNILOBHOCTI Ta
Ni4NocnigoBHOCTI. MpaHnUA YMCNOBOT MOCNILOBHOCTI. YacTKOBI rpaHuui nocnifgoBHOCTI. BepxHs
Ta HKHA rpaHuLL NocnigoBHOCTI.

PyHKUiS OAHIET AiCHOT 3MiHHOI. paHMua dyHKUIT B Touli. HenepepBHIcTb. MoxigHa (yHKUiT
(3apaHoT ABHO, HesABHO, NapameTpuyHO, 06epHeHOT PyHKLIT). MoXigHI BULLMX NOPSAAKIB.
EkcTpemym (hyHKLIT OAHIET AINCHOT 3MIHHOI.

HeBn3HaueHWn Ta BU3HAYEHWUIA iHTerpaiv. eOMeTPUYHI 3aCTOCYBaHHA BW3HAYEHOro iHTerpana
(nnowa KpuBONiHIAHOT Tpaneuil Ta KPUBONIHIMHOIO CEKTOpa, [OOBXWHA [yrn KpuBo).
Hesnactuewuin iHTerpan. 36iXHICTb HEBMACTMBOIO iHTerpana.

Uncnosuii psg. 36DKHICTb 4MCNOBOro psgy (3 HEBIA’EMHUMW  YfieHamu, 3HAKO3MIHHOrO).
CreneHesi pagu. Pagiyc, iHTepBan Ta MHOXWHA 301XKHOCTI CTENEHeBOro psagy.

®yHKUIT 6araTboX 3MiHHMX. [loaBiHa rpaHMUa (YHKLUIT ABOX AINCHUX 3MIHHMX. EKCTpemMym
(PYHKUT 6araTbOX 3MiIHHUX. YMOBHUWI eKCTPeMYM (PYHKLIT 6araTb0oX 3MiHHUX.

TEOPIA IMOBIPHOCTI TA MATEMATUYHA CTATUCTUKA

KnacuyHe NOHATTS MMOBIPHOCTI. eoMeTpuyHa MMOBIPHICTb. lMpaBuna JoAaBaHHA Ta MHOXEHHSA
“iMoBipHOCTeN. PopMyna NOBHOT NMOBIPHOCTI. POpPMyna MMOBIPHOCTI rinoTes.

Cxema bepHyni. ®opmynu bepHyni. HaliiMoBipHiLLe 4MCo yCnixiB y cxeMi bepHyni.

BunagkoBi 3MiHHI. ®YHKUiS po3noginy MMOBIpHOCTe (Kymynata). [ycTuHa po3noginy
MMOBIpHOCTEN. AHamopdo3a po3noginy MMOBIPHOCTEN.

Yuncnosi xapaKTepucTUKM BUNaAKOBUX 3MIHHUX (MaTeMaTUyHe CMoAiBaHHA, AUCNepCis, KBaHTW/b,
IHTEPKBAHTW/bHI LUMPOTK, MOAA, MefiaHa BUNaLKOBOT 3MIHHOI.)

3aKOH BeNMKKX umncen. MpaHMyHa Teopema, LeHTpasibHa rpaHMYHa Teopema Teopii MMOBIpHOCTENA.
XapakTepucTuyHi  yHKUIT ( XapakTep ) BMMaAKOBUX 3MIHHWX. TeopemMy MpO aaUTMBHICTb
BUMAAKOBUX 3MIHHUX.

Uncnosi  XapakTepuCTMKM  CTaTUCTUYHOrO Matepiasly. CTaTUCTUKM LUeHTpasibHOI  TeHAEeHUT,
CTaTUCTUKM PO3CitoBaHHA. CTaTUCTUKKN (HOPMU.

Kputepili MepcoHa. MepeBipka 0AHOPIAHOCTI BMOIPKK 3a A0MNOMOror Kputepito MipcoHa.
linoTesn npo napameTpu HopMasibHOro po3noginy. Ctatuctuka CtotofeHTa. Cratuctmka dilepa.

10. MNopsakoBi  CTaTUCTMKW.(OAHOBUOIPKOBUIA  Ta  ABOXBUOIPKOBUIA  KpUTepilT  NOrofyKeHOCTi.

Cratuctnkn Konmoroposa, CmipHoBa. KpuTepiit 3HakiB. [inotesa npo MediaHy reHepanbHOT
cyKynHocTi. KpuTepii iHBepciii. CTaTUCTMKa BiflbKOKCOHA.)

11. Mpsami perpecii. Kopenauil, BapiaHcy , CTaHAapTV Ta perpecii BULLMX NopsaKiB. PIBHAHHA perpecii

OfHIET BUNaAKOBOI 3MiHHOT BIJHOCHO BCIX THLUKX.

ONCKPETHA MATEMATUKA
1 OcHoBM (norika i MeToaM [0OBeAEHHA TeopeM, MHOXWHW). Jlorika BWCNOB/HOBaHb.
BuKoHyBaHa, 3arasibHO3Hauylla (TaBTo/0risg) Ta 3anepedyBaHa (opmMynn. 3aKOHW JIOTiKU
BUC/IOBMOBaHb. HopmanbHi JopMy NOrikKKU BUCNOBNHOBAHL (4M3’FOHKTUBHI Ta KOH’KOHKTUBHI).
[oBeaeHHs Teopem. Jlorika nepLuoro CTyneHs. 3akOHW JfIOTIKW MepLioro ctyneHs. JlorivHe
BMBELEHHS B NOTiLli BUCNOB/MIOBaHb. 3aCTOCYBaHHSA MpaBW/ BUBEAEHHS B NOTiL BWC/IOB/HOBAHb.
MeTog pesontouin. MHoxuHa. [iarpamn BeHHa. KopTex. [ekapTiB fobyTtok. Onepauii Hap,
MHOXWUHaMW. 3aKOHW, SKWUM 33[0BOJIbHAIOTL TEOPETUKO-MHOXMHHI - onepauil. [oBeaeHHs
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PIBHOCTEN i3 MHOXWHaMKW. Onepauii Haz 6iToB/MU psakamu. Komn’loTepHe NogaHHA MHOXWH.

2. Komb6iHaTopHWUI aHani3. OCHOBHI NpaBuia KOMOIHATOPUKN. PO3MiLLEeHHS Ta crnonyyeHHs (6e3
MOBTOPEHb | 3 MOBTOPEHHsAMK). [lepecTaHOBKW. bBiHOMianbHa 1 MNONIHOMIaNbHA TEOPEMMU.
P0o36UTTS Si-eleMeHTHOT MHOXWUHW. Yucna CTipniHra gpyroro pogy i umcna benna. PeKypeHTHi
PIBHAHHA Ta iX PO3B'A3yBaHHA. pUHLMN KOPo6oK Aipixne. MpUHUMN BKIKOYEHHSA-BUK/TFOYEHHS.

3. Teopia rpagiB. O3Ha4eHHA Pi3HUX TUNIB rpagis Ta ro/0BHI TEOPEMW MPO BAACTMBOCTI rpagis.
CrieyjianbHi Knacu npoctmx rpadis. 13omopdhiam rpais. Matpuua iHUMAEHTHOCTI. Martpuus
CyMDKHOCTI. ogaHHs rpaga cnvckoM pebep i cnmMckamu CymikHOCTI. LLnaxu Ta uuknw.
3B’A3HICTb. UMCNOBI XapaKTepUCTUKM 3B’A3HOCTI. KpuTepiii ABoAonbHOCTI rpada (Teopema
KeHira). Einepis umkn y rpadi, KpuTepiin ennepoBoro umkny. FaminbTOHIB UMK, AOCTaTHSA
ymMOBa ramifibTOHOBOro uukny (teopema [lipaka). 3BaeHi rpadw. 3agaya MoLUyKy
HalKopoTWKMX Wwnsxie, anroputm [eikctpu. [MnaHapHi rpacdm. PostapbyBaHHA rpadis.
HesanexHi MHOXWHW BepLumH. Kniku. MapocnonyyeHHs B 4BOA0MLHUX rpadax, Teopema Irona.

4. [epe.a Ta ix 3acTocyBaHHA. OCHOBHI 03Ha4YeHHs Ta BlaCTMBOCTI AepeB. KopeHese fepeBo, T-
apHe fepeBo. Pekypcisa. O6xig aepeB. MOMbCbKMIA Ta 3BOPOTHWUIA MONbCLKMIA 3amucK BUPasiB.
BiHapHe fOepeBO nowlyky. [lepeBo piwleHb. bekTpekiHr (Nowyk i3 noeepHeHHAMM). Kapkacu.
3aia4a Npo MiHiManbHUIA Kapkac, anroputM Kpackana.

5. BigHOWeHHA. BigHoWweHHA Ta X BNacTMBOCTI. BigHOLWEHHS eKBIBa/leHTHOCTI. BigHOLLEHHS
4aCTKOBOro MopsAKy. TononorivyHe coptyBaHHA. Onepauii Hafg BIAHOLWEHHAMW. 3aMUKaHHSA
BiHOLLUEHb. ANropuTM YopLuaina.

6. OcHoBM Teopii KogiB. AndaBiTHe i PiBHOMIPHE KOAyBaHHA. JlocTaTHi YMOBM OAHO3HAYHOCTI
[lekoayBaHHA (BnacTuBicTb npediikca). BnacTMBOCTI PO3fiNibHUX KOAIB  (HepiBHICTL Mak-
MinnaHa). OnTumanbHe KofdyBaHHsA. Anroputm ®aHo. Anroputm MagdmaHa. Kogw, cTiiiki go
nepewkod. Kogu NemmiHra.

7. bynesi tyHKUii. O3HayYeHHs1 6yneBol yHKUIT. Cnocobu nogaHHsA 6yneBux QyHKLUIA. Anredpu
OyneBmx (PYHKUiN. KOH’IOHKTUBHI i AW3’HOHKTUBHI HOpMasbHI (hopmn. TMoniHOM >KerankiHa.
MoBHOTa cucTeEMM OyneBuMX (YHKUiA. OCHOBHI 3aMKHeHi Knacu. KpuTepiin NOBHOTK.
MiHimizauis 6yneBux yHKLiN.

8 MogenoBaHHA 06uncneHb (PopMasibHI MOBW, MOPOMAXKYB&sIbHI FpamaTuKW, aBTOMAaTW).
MoHATTA hopmanibHOT MoBW. TopompKyBasbHI FpaMaTuKK, TX Knacudgikauisa 3a Xomcbki. [Jepesa
BMBEAEHHS. CKiHUEHHI aBTOMaTK 3 BUXOAOM. CKiHUYeHHI aBToMaTu 6e3 Buxody. MogaHHsS MOB.

9. OcHoBu Teopil anropntmie. OCHOBHI BUMOrM [0 anroputMmis. MalumHu TblopiHra. ®OYHKUIT,
064mncntoBaHi 3a TbropiHroM. Tesa TopiHra.

YNCENIbHI METOAW NIHIVHOT ATTEBPU
1 Tpsmi mMeToAM PO3B’A3yBaHHA CUCTEM MiHINHWMX anrebpaidyHuxX pPiBHAHbL 3araibHOr0 BUINAAY.
MeTog MNayca. L U-po3knag matpuup.
2. Tpami MeToAM PO3B’A3yBaHHA CUCTEM JiHIMHUX anrebpaiyHUX pPiBHAHb 3 CUMETPUYHUMMU
martpuuami. MeToau KBafpaTHUX KOPeHiB, OpToroHasnisauil.
3. ITepauiiHi MeToAn PO3B’A3yBaHHSA 3BUYAMHUX CUCTEM NiHINHMX anrebpaiyHnX piBHAHL. MeToam
NpocTuX iTepauiin, Akobi, 3eiaens,
4. MeTtoan BapiauiiHOro TWUMNy A0S PO3B’A3YyBaHHA CUCTEM NiHIMHWMX anrebpaivyHnX pPiBHSAHb
(MiHIMaNbHKX BIAXMNIB, MiHIMa/IbHMX MOMNPAaBOK).
5. MeToam po3B’A3yBaHHS YaCTKOBMX MAaTPUYHMX NPO6/eM Ha BfacHi 3HavyeHHs (METOAWM CTereHiB,
CKaNsipHUX f06YTKiB).
6. MeTtog nosopoTiB Akob6i, metoan LU- Ta OR- po3knagy Ans po3B’A3yBaHHA MOBHUX MaTPUUHUX
Npo6/iemM Ha BNacHi 3Ha4YeHHS.

METOAM ONTUMISALIT

1 TMpeamet i icTopis po3BUTKY AOCNIMKEHb MO ONTUMI3auil. MpuKnagyu matemaTUyHMUX MOZENeN.
BaraTtokpuTepiasibHICTb.

2. MiHimizauis yHKUi ogHiel 3MiHHOI. MocTaHoBKa 3agadi. KnacuuHi metogmn po3s’asky. Metog,

nodiny BiApiska Haenin. Metog 3onotoro noginy. OnTumanbHi metoan. MeTtog ®PiboHauui.
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MeToan namaHux, AOTUYHMX, Mapabon. YucnoBi MeToaM MiHiMi3aLil 6GaraToeKCTpemanibHUX
(DYHKLi. 3HaXOMKEeHHS MOYaTKOBOr 0 /IOKai3yro4uoro Bigpisky.

3. MiHimizauia QyHKUiA 6araTtboX 3MIHHMX. MocTaHoBKa 3agadi. KnacuuyHi  meToam
pO3B’A3yBaHHA.  ONyKAi  MHOXWHMW, ONyKNi  (OyHKUiT. BiA4iNbHICTb  MHOXWH 1 OMOpPHI
rinepniowmH. YMOBM ONTUManbHOCTI, ymOBM [KoHa, ymoBM KyHa-Takkepa. ®PyHKLIA
NarpaHxa. Cignosi Touku. JocTaTHi YMOBU ONTUMaSILHOCTI. JBOICTICTb.

4. Yucnosi meToan 6e3ymMOBHOI ONTUMI3aLil. 3araibHi NUTaHHA. [pagieHTHWUIA MeTogd, BUOGIp
Kpoky. Metoq HbloToHa, Moamgikauii metogy HbtoTOHa. Pi3HMUEBI  BapiaHTM  MeToAy,
KBa3IHIOTOHIBCbKI METOAWN, METOAWN CMIPSXKEHUX HanpsaMiB. MeTo4M HYNbOBOMO MOPALKY.

5 3agadvi niHiMHOro nporpamyBaHHSA. [locTaHOBKa 3agadi. [eomeTpuuHa iHTepnpeTaLis.
KaHoHiYHa thopma 3anucy. KyToBi Touku. CUMMNIEKC-METOA, 3HaXOLKEeHHS MOYaTKOBOI TOYKM,
ONTUMaIbHUIA  PO3B’A30K, MNpobniemMa  3auMKneHHs.  Po3B’a3yBaHHA M-3afadi  NiHINHOIO
nporpamyBaHHs..

6. OuHamivHe nporpamyBaHHA. [MpuKnagn po3s’a3yBaHHA 3a4ay AMHAMIYHOTO MporpaMyBaHHS.
3agadi AgMHaMiyHOro nNporpaMyBaHHS B 3arasibHOMY BUrNAAi. MpUHLMN ONTUMaNbHOCTI.

7. 3agadvi HeniHiHOro nporpamyBaHHS 3 0OMeXXeHHAMKW. MeToay NPoeKLiT rpajieHTa, YMOBHOIO
rpagieHta. Metoau niHeapm3sauii, MOAUMIKOBaHUX (hYHKLIA JlarpaHa, WTpatHNX yHKLUiN.

8. BapiauiiiHe uncneHHs. OcHOBHa 3afada BapiauiiHoro ymcneHHs. Metog Bapiayiin. HeobxigHi
YMOBKU cnaboro MiHiMymy. OCHOBHa femMa BapialiiHOro 4ucneHHs. PiBHAHHS Elinepa. Jlema
[iobya-PeiimoHa.  ®PyHKuis  BelepwTpaca. [onkosi  Bapiayii.3agaya bonbua.  YMoBw
TpaHCBepCanbHOCTI.  130nepumeTpuYHi  3adadvi. BapiauiliHi 3agadi Ha YMOBHMI  eKCTPeEMyM.
BapiauiiHi 3agadi 3 NoXigHMU BALLMX NOPSAKIB.

9. 3agadvi onTMManbHOro KepyBaHHSA. 3ajaya JlarpaHXxa | OCHOBHa 3afjaya ONTUMa/IbHOro
KepyBaHHA. [pyvHUMN MakcumyMmy. 3agada Mmpo ONTUMasbHY LUBMAKOAIK. 3ajaya CUHTesy.
NiHiMHI  33gavi  oNTMMasbHOrO  KepyBaHHsA. BnacTuBicTb 06/1acTi  [JOCSHKHOCTI.  EAWHICTb
po3B’A3Ky. MpUHUMN MakcuMyMmy, foCTaTHS yMoBa. OCHOBHI Teopemu Npo NiHiiHY WBMAKOAIHO.
Teopema Npo YMCo NepekntodeHb. Teopema Penbadayma.

JOCNIIKEHHSA OMEPALLIN

1 3apgaui yxBaneHHs piweHb (3YP). MopgentoBaHHs 3YP: TONOBHI €nemMeHTU. XapaKTepucTuka
3B’A3KIB MK a/lbTepHaTMBAMU | HaCNiAKaMW.

2. Mogeni kepyBaHHA 3anacamy (MK3). MoHATTA 3anmacy. Buaw 3anaciB. [ofaHKW (yHKLUIT Cy-
MapHUX BUTPAT; IXHA XapaKTepucTunka.

3. TpaHcnopTHa 3agada (T3). MocTaHoBKa TpaHcnopTHOI 3adadvi (T3). BigkpuTa 1 3akputa T3.
TpwBia/ibHI BNacTMBOCTI 3aKpuTOTl T3.

4. BaratokpuTepiasibHi 3a4a4di yxXBasieHHs pilleHb. EeKTBHI Ta ManoedeKTBHI BEKTOPY Y 3afadvax
baraTokpuTepianbHOT onTuMmisayii. MHOXMHY MapeTo / CneiTepa.

5. 3YP B ymoBax HeBM3HaueHOCTIi. LlifikoBMTa HeBM3HaYeHICTb. OUiHIOBAHA HEBU3HAYEHICTb. YX-
Ba/IEHHS PilLieHb B YMOBaxX KOH(NIKTY (Teopis irop).

6. Teopis irop. BusHauyeHHs HUXHbOT / BEPXHLOT LLiHW, CiZ10BOT TOUKWN Yy MATPUYHIN rpi. Bu3HaueHHs
CUTYyaLii piBHOBarn Hewa y UncTux ctpaTerisax y 6iMatpuyHin rpi.

NMPOIrPAMYBAHHA

1 AnroputmiyHa moa C++, npuinomn rnporpamysaHHs, OOM

11 CrtpykTypa nporpamu Ha C++. Onepatopu, ¢yHKuii. MpuHUMnu 6ygoBn mosu C++. 3arasibHi
MOX/IMBOCTI MoBM C++. Onepauii i onepatopy MoBu. OCO6/MBOCTI BMKOHAHHS OKPEMUX
onepaLii.

12. Tunn pgaHux C++. JloriyHi onepauii, oneparop if. CkanapHi Tmnu gaHux mMoBu C++ Ta ix
300pakeHHsT B nam'aTi. ApUEMETUYHI, NoriyHi, NiTepHi gaHi. Onepauii 4na pisHUX TUNIB AaHMX.
Oneparop if.

1.3. MacuBu, psagky, CTpyKTypu. AnHamiyHa nam'ate. BusHavyeHHs MacuBiB. IHAEKCYyBaHHA. TeKCTOBI
MacuBWy i TEKCTOBI pAAKN. BUAiNeHHS i 3BIIbHEHHA Nam'ATi.

1.4. Mob6ypo.a umknis B C++. Tunu onepatopis uukny. LIMknu ans onpawtoBaHHS MacuBiB.



15. MobypoBa (yHKUiA MOBOK C++. BusHayeHHA (yHKUiA. MpoToTun QyHKUi, Tino ®yHKUIT,
BUKNMK  (OyHKUiT. [MapameTpn ¢yHKUIA, TunuM napameTpiB, Tunu pesynbtaty. Cnocobu
rnepefasaHHs napametpiB. [lepefaBaHHA 4epe3 MapaMeTpy MacuBiB, PAAKIB,  CTPYKTYP.
BkasiBHVKY Ha (hyHKUIT. [MapameTpy BUAY NOCUIAHHA (CUHOHIMM).

16. MporpamoBaHi Knacu i 06'ekT. KOHCTpyKTOpU Ta AecTpykTopu. MpuHuMnn 6yaoBu Knacis.
OronoLueHHs i peanizalis Knacis. BukopuctaHHs Knacis (06'eKTw).

1.7. MepeBaHTaXXeHHs1 onepauin y Knacax. Knacu Ta guHamivyHUiA po3nogin nam'ati. YcnaakyBaHHA
Knacis C++. BipTyanbHi meToap.

BA3N JAHUNX
1 IcTtopis po3suTKy b/l. OcHOBM NobyaoBu 6aHKiB AaHMX. ba3n 3HaHb. TPbOXPIBHEBE 306pPaXKEHHS
[laHunX.
2. Mogeni faHuX. lepapxiyHa ciTKoBa Ta pensiliiHa Mogenb gaHnx. O6’eKTHO-OpieHTOBaHa MOAESb.
3. CTpyKTypu faHunx pensauinHoi mogeni. Knwoui BigHowweHb. OCHOBY pensiuiinHoil anredbpn. OCHOBHI
Ta AOAATKOBI ornepauil.
4. BukopucTaHHa ER nigxogy no npoektyeaHHA B, MNpasuna BMBoAy BigHOLWeHb i3 ER - giarpam.
5. [opasaHHs 3anucis y (ain BA. Mepernsag 3anucis b, ®PyHKUT.
6. Tlowyk gaHux B 6asi.
7. PeparysaHHA faHuX. KomaHau pefaryBaHHs.
8. Pob6oui 06nacTi. 3B’43KM OANH A0 OAHOr0 Ta OAuH A0 6aratbox. O6’eAHaHHA 6a3 JaHuWX.
9. KomaHgHi thainu.

10. BBegeHHA-BMBEAEHHA faHUX.

11. KomaHau rany)XeHHsi Ta opraHisauii LMKiB.

12. OpraHi3auisi MeHt0. CTBOPEHHS iH(POPMALLiAHOT CUCTEMM.
13. MoBa 3anuTiB SQL.

APXITEKTYPA KOMITKOTEPHUX CUCTEM

1 IcTopis po3BUTKY O6YMCNIOBa/IbHUX cUCTEM. ApXiTekTypa (boH HeliMaHa - OCHOBa LMPOBUX
064YMCNIOBA/IbHUX MaLLWH. TTOHATTS anropuTMy i A0ro BNAMB Ha opradizayito EOM. ba3osi npuHUmNm
apXiTeKTypy (hoH HelmaHa: NpuvHUMN NporpaMHOro ynpae/iHHA, KOHUenuis 36epiraHHs nporpamu B
nam'ati. OCHOBHI (hyHKLiOHa/IbHI NpucTpoi EOM apxiTekTypu (hoH HeilmaHa: apugMeT1KO-N0rivHmin
NPUCTPINA, NPUCTPIA Nam'aTi, NPUCTPOT 4151 YBeAEHHS | BUBEAEHHS iHhopMaLii, NPUCTPI ynpaBniHHS.
2. baratopiBHeBa opraHisayis EOM. ®i3nyHuWin piBeHb. PiBeHb aHa/I0roBOi CXeMOTEXHIKN. PiBeHb
LMDPOBOI CXEMOTEXHIKWN. PiBEHb CUCTEMOTEXHIKM. MiKpOapXiTEKTYPHUIA piBeHb. PiBeHb MalUMHHUX
KomaHf. PiBeHb onepauiiiHoi cuctemu. PiBeHb MoBW acembriepa. MoBM BUCOKOIO PiBHS.
3. IHdopmauiiHa Ta enemeHTHa 6a3a EOM. TMoHATTS npo iHgopmauito. CUCTEMM UMCNEHHS.
dopmmn npefcTasneHHs ymcen B EOM. OcHoBu anrebpu noriku. JIoriyHuiA enemeHT. Knacudgikadis
NOTiYHUX €NIEMEHTIB 3a CMOCOOOM KOAyBaHHA ABINKOBMX 3MiHHMX. Ba3oBa cxema fK CXeMOTEXHiYHa
OCHOBa NIOFYHOr0 efniemMeHTa. basoBi cxemu HaunpocTiwmx noriyHux enemenTis (I, ABO, HE). 2.2.
MoHATTA Npo eneMeHTHY 6asy EOM (Tpurep, cymartop, perictp, 3cyBay, wmdpatop, Aelumdgparop,
NYUIbHUK,  apUMETUKO-NIONIYHMIA  NPUCTPIN).  Peanizauis  TUMNOBMX  KOMOGIHALIMHUX  CXEM.
3anam'ATOBYBa/IbHI €/1eMeHTU: KOHAEHCATOP 3 KIHYOBMM TPAH3UCTOPOM, aCMHXPOHHa RS-3aluinka,
CUHXPOHHa RS-3aulinka, cMHXpoHHa D-3awinka, RS-tpurep, D-Tpurep. Tvnosi MOCNiA0BHI BY3/K:
PericTpu, NiYnIbHUKN, CyMaTOpW.
4.  Bctyn go npobnematukn CUHTe3y NOriYHUX CXem . Tabnuui ICTUHHOCTI , NOriYHI G/10KN Ha
OCHOBI e/leMeHTIB NeBHOrO /IONYHOro 6a3ncy Ta iX CXemMHa peanisauis.
5 XapakTepuCTUKN MPOAYKTUBHOCTI 06YMC/IHOBASIbLHNX CUCTEM. XapaKTePUCTUKM NMPOLYKTUBHOCTI
Ha piBHI anapaTHoro 3abe3neyeHHs. OUiHKa NPOAYKTMBHOCTI Ha PiBHI MPOrpamMmHoro 3abe3neyeHHs.
6. Knacudikauisa apxiTeKTyp 064YMCMHOBaSIbHUX CUCTEM 3a IHTErpasibHUMK O3HaKaMW: B3aeMOAis
L, O3y, TN (ogHONPOLECOpHi, MNOTY)KHWIA  npouecop +  nepudepiiHi  npouecopw,
6araTonpoLecopHi, 3 MaricTpasibHOK LUMHOK, MepeXxHa, (YHKLIiOHabHO-NepeHanaroaKyBasbHa,
Macc-npoLecopHa);
7.  BB3aemopgis noTtoky KomaHg i notoky gaHux). Apxitektypn OKO[, (SISD), 6KO/A (MISD),
6



BKEA (MIMD), Apxitektypu SIMD: macuBHO-napanesnbHi NpPOLEecopn, BEKTOPHI MpoLecopu.
Mpuknag apxitektypy SIMD. Apxitektypyu MIMD.

8  Knacudikauis 3a (DYyHKUIOHaNbHUM MPU3HAYEHHAM. AHanorosi, UMgposi Ta riépuaHi EOM.
Knacugpikanis  3a  crnocobom  opraHisauii - komaHg: CISC, RISC, MISC. CumMeTpuyHi
MY/IbTUMPOLLECOPM, MOAE/I CNiSIbHOrO BUKOPUCTaHHA Mam'aATi: CyBOpa MNOro4KeHICTb, Y3roMKeHiCTb 3a
MOCNIAOBHICTIO, MPOLIECOPHA  Y3rOMKEHICTb, Cnabka Y3rOMKEeHICTb, BiflbHa  Y3rOMKEHICTb.
MynbTunpouecopn UMA 3 WIKWHHOT  OpraHisauieto, 3 KOOPAMHATHUM  KOMYTaTopoM, 3
baratoctyniHyatumy  Mepexamn.  MynbTunpouecopy  NUMA: NC-NUMA, CC-NUMA.
MynbTunpouecopyn COMA.

9. KaHoHiyHa cxema Mikponpouecopa. Cuctemn, BUAM |1 (POpMaTU KOMaHA YHiBepcasibHUX
mikponpouecopiB. CISC-i RISC-apxiTekTypu. Bubipka, felwmgpyBaHHS Ta BUKOHaHHA KOMaH,
MogaHHA poboTH 0BYMCNIOBA/ILHOIO TPaKTY MPOLLecopa Ha MiKpoapXiTeKTYPHOMY PiBHi.

10. Pexumn agpecauii nam'aTi Ta NPUCTPOIB BBOAY-BMBOAY. CucTemMa nepepuBaHb. MexaHizMu
3BepHeHHA [0 nignporpaM. Mikponpouecop Intel 8086(88). MalumHHa MmoBa. ApXiTeKTypa
npouecopa. Perictpn 3arasibHOro npusHaveHHs. IHAEKCHI pericTpu Ta pericTpu-BKasiBHUKN. Perictpu
cermeHTy. LLnHM Mikponpouecopa. 3B’A30K 3 marictpainto. MepepmBaHHA (BHYTPILLHI Ta 30BHILUHI,
MacKOBaHi Ta HeMaCKOBaHi).

11. HanpsmMKu po3BUTKY apXiTeKTYpKU CyvacHMUX YHiBepcaslbHUX Mikponpouecopis. KoHBeepu3sallist
BUKOHaHHS KoMaHg. CynepckansipHa apxitektypa. KoHBeepu npouecopis Pentium, Pentium Pro,
Pentium 11, Pentium 1Y. TexHonoris nepenmeHyBaHHS PericTpiB. TeXHOMOrif NPOCYBaHHS AaHWUX.
TpupiBHeBa Kell-nam'aTb KOMaHA Ta Keww-nam'atb faHuX. OuHamivyHe nepegbayveHHs po3rasty>keHb.
Po3LUMpeHHs | KOHBelepu3alii UMKNIB LWWHU AaHuX. 3acobu 3abe3neyveHHs HaLIMHOCTI [aHuX.
MigTprMKa MynbTUNPOLIECOpA.

NMPOIrPAMYBAHHA HA BEB

I. HTML. Ctpyktypa HTML pgokymeHTa. Tun gokymeHTta. Ter B HTML. O60B'A3K0OBI Tern mosu
HTML. ATpunbyTu Teris.

2.0cHoBHI enemeHTV Tina HTML pgokymeHTa. ®opmatyBaHHSA TeKCTy. BugineHHs tekcty B HTML.
IHaeken. Cnnckun. MocunaHHs Ta aKip. 306paxeHHs. ®peiimmn B HTML gokymeHTi. Tabnuui.
3.EnemeHT po3mitkn FORM i iloro komnoHeHTW. MapameTpy opmu. EnemeHTr hopmu.

4.06MiH paHumun 'y Beb-TexHonorisx. lMpoTokon nepegadi gaHux HTTP. Cneumdikayis 06MmiHy
faHumn CGl. CGI - ckpunT (Tvnu 3annTiB, MeXaHi3aMy NPUIAOMY AaHUX CKPUMTOM).

5. KackagHi Tabnuui ctunie. MigkntoyeHHss CSS. Tunu HociiB. ba3oBuin cuHTakcuc CSS. Knacw.
|neHTUikaTopn. KoOHTeKCTHI cenekTopu. CycigHi Ta [odipHi cenektopu. Cenektopu aTpubyTis.
NceBnoknacw. IceBaoenemMeHTw.

6. JavaScript. 3aranbHi BigomocTi. CTpyktypa JS-nporpam. 3MmiHHI. Ba3osi Tunu fgaHux. Onepauii.
YMOBHI BMpasun. Onepatopun Uukie. ®yHKuiT. Macusu.

7. OuHamiynniA HTML. OG6'ekTHa Mojenb AoKymeHTa. CTpyKTypa [OKyMmeHTa. lepapXisi 06'eKTiB.
BnactmBocTi Ta metoam 06'ekTiB. IMoaii. O6'ekT event. O6'eKTHA MofeNb A0KYMeHTa B MS Internet
Explorer.

8. ASP.NET. CropiHkn ASP.NET. BnactvBocTi CTOpiHKW. Mogii cTopiHkKM. Cnocobu BNpOBafyKeHHS
Kogy ASP.NET y CTOpIHKy.

9.EnemeHTn ynpasniHHA. EnemeHTn ynpasniHHA HTML. CepBepHi eneMeHTU ynpasniHHS.
Bnactusictb AutoPostBack.

10. CraH ceaHcy. ApxiTeKTypa ceaHCy. BuKopuctaHHSI CTaHy ceaHcy. ocTaBLMKK CTaHy CeaHcy
(InProc, StateServer, SqlServer).

Il. Knacu nepeBipkn paHux. Banigatopu. Banigatop HasBHOCTI  3HayeHHs.  Banigatop
BignosigHocTi WwabnoHy. Banigatop nopiBHAHHA. Banigatop gianasoHy. [MigCyMKOBWIA Banifatop.
KopucTyBaubkuii Banigatop. 'pynv sanigadii.

12.  Pob6ora 3 mkepenamu gaHnx. ADO.NET. Pobota 3 gaHumu tuny XML.

13.  PHP. Cepepnosuiie po3pobku . Apache HTTP-cepsep. PHP iHTepnipeTatop .

14. EnemeHTn cuHTakcucy PHP. CtpykTtypa nporpamu. 3MiHHI Ta KOHCTaHTU. CTpiuku. Macusu.
KoHcTpykuii list Ta each.



15. ®dopmn PHP.

16. Java. lonoBHi KoHuenuii. Mnatchopma Java. OO6'eKTHICTb. be3neka. ABTOMaTU4YHE KepyBaHHS
nam'atTio. CTpyKTypa Java nporpamu. Tunm gaHuXx.

17. Java-texHonorii. Java-annet. CepBsrer.
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