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IHOACHIOBAJIBHA 3AITMCKA

[Iporpama opieHTOBaHa Ha MiArOTOBKY /10 ()aXOBOTO BCTYHHOIO iCIIUTY JJIS
3100yBaviB BUIIIOI OCBITH 3a TPETIM piBHEM 3700yTTs OCBITH 3a cremianbHicTio 113

HpI/IKJ'IaI[Ha MaTCMaTHKa.

JIMCUMIUTiHg, 3MICT SKHX BXOAWTH JO MPOTpPamMH, HAIEkKaTh 10 IUKITY
MaTeMaTHYHUX JUCIHIUTIH. MeToI0 MpOBEACHHS JaHOTO BUIIPOOYBAaHHSI € TIepeBipKa
TEOPETHYHUX 3HAHDb 3 (DYHIAMEHTAJIBHUX MaTEeMAaTUYHUX TUCIUILIIH, HAaBUYOK Ta
BMiHb BCTYIHHUKIB IIOJO pPO3B’SI3aHHS MaTEMaTHYHUX 3a7ad, 3HAHHS OCHOBHHUX
MPUHIUIIIB 1 3aKOHIB MaTEeMaTUYHWX JHUCIMIUIIH, 3JaTHOCTI BiITBOPIOBATH
MaTeMaTH4HI MOJIeJl, KUIbKICHO (hOpMYJIFOBAaTH 1 BUPINIyBaTU MaTeMaTH4HI 3ajadi,

HAsIBHICTH YSBJICHHSI PO MEXI1 3aCTOCYBAHHS MaTEMaTUYHUX MOJEJIEH 1 TEOpiil.

BcerynHe BumpoOyBaHHS 31 CHEIIAJIBHOCTI TMPOBOAUTHCA y (opMi yCHOTO
€K3aMeHy 1 OIHIOeThCs 3a mKkanor Big 100 go 200 GaniB. TpuBamicTh miArOTOBKU

BCTYITHHMKA JIO BIJTIOBII1 — 2 aKaJIeMi4H1 TOJIUHH.

3aBI[aHH}I BCTYIIHOT'O BI/IHpO6YBaHHH CKIIaJa€TbCsd 3 TPbOX TCOPCTHUYHUX

MUTaHb, AK1 BXOISATH 10 PI3HUX PO3/LUTIB MPOTPaMH BCTYITHOTO 1CTIUTY.

BianoBiap Ha KOKHE TUTAHHS O17ETY OIiHIOETHCS ¥ 50 OamiB.

OrwiHka B [TosscHeHHs

Oamax

BerynHuk — neMoHCTpye TAMOOKE PpO3yMIHHS 1 BUIbHE

BOJIOJIIHHSI TEOPETUYHUM MatrepiajioM, O0I3HAHICTh 3 JIITEPATypolo,

46 — 50
MO’K€ HABECTH MPUKIAAN 1 MOSCHUTH 3MICT TMOHATH 1 Pe3yJIbTaTiB,
BUKJIQ/ICHHS € TPAMOTHHM, JIOTTYHUM 1 BUYEPITHHM.
BerynHuk  geMOHCTpye  pO3yMiHHS — 3HAYyHOi — YacTHHHU
36 -45

TEOPETUYHOTO Marepiady, MOXX€ HaBECTH NPHUKIAAA 1 TOSCHUTH

3MICT MOHSATH 1 PE3yJIbTaTIB, BUKJIAJACHHS € TPAMOTHHUM 1 JIOTIYHUM, 3
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HC3HAYHHMMHU HETOYHOCTAMHM.

BceTynHuk B 11710My OpIEHTYETHCSI B TEOPETUYHOMY Matepiali,
21-35

MOX€ HABECTU TPUKIAIMA 1 TOSCHUTH 3MICT YaCTHHU TMOHATH 1

pCSYJII)TaTiB, BUKIIAACHHA € HCIIOBHUM, MICTUTH HETOYHOCTI.

BcerynHuk He B JocTaTHIM Mipl OpIEHTYEThCA Y 3HAYHIN
11=20 YaCTUHI TEOPETUYHOTO0 Marepiady, HE MOXE TOSICHUTH 3MICT
OCHOBHUX TIOHATH 1 pPe3yibTaTiB, BUKIAICHHS MICTUTh YHCJICHHI

HETOYHOCTI.

BeTynHHUK HE OpI€HTY€EThCS y 3HAYHIN YacTHHI TEOPETUYHOTO
0-10
Mmartepiairy, JOIYyCKa€e CyTTE€BI NMOMMIIKH, HE MOXE IMOSICHUTH 3MiCT

HOHSITH 1 Pe3yJIbTaTIB.

MaxkcuManbHa cyma 0amiB 3a BiANOBIAlI Ha BCl muTaHHs nopiBHIOE 150. Skio
BCTYNHHUK HaOpaB He MeHmie 50 OaiiB, TO 3arajibHa cyma 0alliB pO3pPaxOBY€EThCS SIK
cyma 0aJjiB 3a BIAMOBII Ha BCl MUTaHHS 1t0c S0 0asiB (MoyaTkoBa KUTBKICTh OaliB).
SAxuio BcTtynHUK otpuMaB MeHine 100 6ainiB, TO BiH OTpUMY€E HE3aJ0BUIBHY OILIHKY 1
HE JIOIYCKAEThCA 0 Y4acTi y KOHKypcHOMY BifOopi. MakcumanbHa 3arajibHa cyma

6auiB nopisHtoe 200 Gamis.

TEMM, IO BUHOCATBCA HA BCTYIIHE BUITPOBOBYBAHHS

Po3aia I. MaremaTuuHe MOeJTIOBAHHSA

Metonu  imiTariiitHoro wMozemtoBaHHs. CTpyKTypHE Ta MapaMeTpUdHe
mozemtoBanHsA. DizuuHe Ta MaremMaTHuHe MoJemoBaHHS.  JleTepMmiHOBaHi,
€BpPUCTHUYHI, IMITAIlIiHI Ta WMOBIPHICHI Mojeli. BHyTpiliHI Ta 30BHIIIHI 30ypeHHS.
MareMatnyHi MOMAENI JUHAMIYHUX TPOIECIB 13 30CEPEHKEHUMH IapaMeTpamu.
Huckperni Tta HemepepBHI mporiecu. da3oBuil cTaH 1 KepyBaHHA. AJCKBATHICTh
Mojenel. InentudikaiiiHi MeToau MOOYIOBHM MaTeMaTUYHUX Mojeier. Meroau

CTaTHUCTUYHOTO OI[IHIOBaHHA MapameTpiB Mojesi. MeToau ouiHiOBaHHS (a30BOTO



CTaHy IPHU HEMOBHUX CIIOCTEPEKEHHIX. MaTemMaTuuHi MOAeINl AMHAMIYHUX MPOLECIB
3 posmoaiuieHMMH — mapamerpamu.  KopekTHiCTh  Mmomened.  MartemaTudHe
MOJICITIOBAHHSI JIMHAMIKA HETOBHO CIOCTEPEKYBAHUX PO3MOIITICHUX TPOCTOPOBO-

4aCOBHUX ITPOIIECIB.

Po3aia II. MaTemaTH4uHi MeTOAM ONTUMI3aIil

CkiHUeHHOBUMIPHI 3ajadi 0e3yMoBHOI onTumizaiii. HeoOximHi 1 mocTartHi
yMOBU eKkcTpemyMy. Kracuyna 3amada Ha YMOBHHM ekcTpemyMm. HeoOximgai i1
JI0CTaTHI YMOBH eKcTpeMyMmy. Metoa MHOKHHKIB Jlarpamka. 3agadi MaTeMaTHYHOTO
nporpamyBaHHs. Teopema Kyna-Takkepa. Metoau JiHIHHOTO Ta HEIIHIHHOTO
nporpamyBaHHs. TpaHcmopTHa 3amada. MeTton mnoTreHmiamiB.  3ajaya  mpo

MaKCUMaJbHUI MOTIK. 3aja4a Npo ONTUMAaJIbHE KaJIeHJapHE TIaHyBaHHS.

Posain I11. IIporpamue Ta ingopmauiiine 3a0e3nedeHHs1 (0CHOBHI MOKJIMBOCTI

Ta QPyHKIII)

OnepariitHi cucteMu. 3acoO0u MporpamyBaHHs (TPOLETYpPHO Ta O0O0'€KTHO-
opienTtoBani). Indopmaniiini cucremu. [lakeTn mnporpam 1 CHUCTEMH HIATPUMKHU
NpUUAHATTS pimieHb. OcHOBU MamuHHOL Tpadiku. Komm rotepauit 3ip. basu ganux i
CUCTEMH KepyBaHHi 0a3aMu JaHUX. |HTeNneKTyajabHi, €KCHEepTHI CHCTEMH.
Texnonoriss 0OYUCIIOBAJIBHOTO E€KCHEPUMEHTY B HAyKOBOMY JIOCIHIJIKEHHI.

[InanyBaHHS €KCTIEPUMEHTIB.

Po3ain IV. InTepnossinisi Ta cepeHbOKBAAPATHYHE HAOJAMKeHH QPyHKII

Hab6mmwkenns Qynkmii. 3aranbHa Teopis moxuOok. [lomuomu Jlarpamxka,
Epwmita, YeOumena. ®opmyna Yebumena. Excrpanosnsiis. [arepnonsuia GyHKIil

CIUTalTHAMMU.



Po3ain V. UncesnbHe nudepeHUilOBAHHA Ta IHTeIrPyBaHHSA

YucenbHe audepeHuioBanHs 3  3acTocyBaHHAM  ¢opmyn  Herorona.
InTepnionsauiiini kBagpatypui ¢opmynu. Ksaapatypui ¢popmynu Herorona-Koreca.

®opmyna Yebuiesa asisi YMCETBHOTO IHTErpyBaHHSA. MeToa kBaapaTypu [ayca

Po3nin VI. lIpsimi MeToM po3B’si3yBaHHsI CHCTEM JIHIHHUX aJaredpaidHux

PiBHSIHb

Martpuui Ta 1ii HaJg HUMU, ajiredpaidyHe TIOMOBHEHHS, paHT MaTpHUIli, 0OepHEHa
matpunsg. Hopmu BexTopiB 1 mMarpuib. CUCTeMH JIHIHHUX alreOpaidyHUX DPIBHSHb.
OO0yMmoBiieHicTh MaTpulll cucteM. KOpekTHI Ta HEKOPEKTHI IMOCTaHOBKH 3ajad.
Kiacudikariist kopekTHO mocTaBiieHHX 3aaad. [ToxuOka peamizaliii 00UUCIIOBATILHUX
anropuTMiB Ha komil totepax. Merog ['ayca. Meroa kBaapaTHUX KopeHiB. OLliHKa

JIOCTOBIPHOCTI PO3B’SA3KiB, OTPUMAHUX MPSIMUMH METOaMHU.

Po3nin VII. ITepauiiini MeToau po3B’si3yBaHHsI CHCTeM JIHIHHUX ajaredpaidyHux

PiBHSIHb

JIiHIHI BEKTOPHI MPOCTOpU Ta MiANpocTopu. bazuc n-BUMIpHOIO JIIHIHHOTO
npocropy. Ckansipauii 1o00yTOK BeKTOpiB. OpTOroHANBbHI CHCTEMH BEKTOpiB. BiacHi
BEKTOPH 1 BJACHI 3HA4Y€HHS MaTpuilb. BUTHINAHI 1 KBaapaTudHi (POPMH MaTPHIIb.
BrnactuBocTti cunryssspHux matpuilb. OJHOKPOKOBI iTepalliiiHi mporecu (mpocToi
itepauii, ['ayca-3eiinens, Bepxuboi penakcauii). [IpuckopeHHst 301KHOCTI iTeparlii.
JIBOKpOKOB1  iTepalliifHi mpolecu (SIBHUM  JIBOKPOKOBUM, HaMiBITEPILIHHUN

YeOumiena). JIoCTOBIpHICTh PO3B’SI3KiB, OTPUMAHUX 1T€pAIITHUMHA METOIaMHU.

Po3zain VIII. MeToau po3B’i3yBaHHSI CUCTEM HEJiHIHHMX ajredpaiyHux i

TPAHCIEHAEHTHUX PiBHAHb

Heniniiiai piBHSHHS 3 OAHUM HeBiTOMHM. BimokpemieHHs kopeHiB. Meronu

Hprorona, mpoctoi ireparii, cidHUX. 3HAXO/KEHHS KOMIUICEKCHHMX KOPEHIB



TPAHCUEHIEHTHUX piBHAHb. YucenbHEe pO3B’S3yBaHHA TMOJIHOMIiaJIbHUX PIBHSAHB.
Po3p’s3yBanHsa cucteM HemiHINMHUX piBHsAHb. Metonu HploTtoHa, mpocTtoi itepariii,

KBa31HbIOTOHIBCHKOTO THIY, CIIycKy. OIHO- 1 TBOKPOKOBI IPaJi€EHTHI METO/IH.

Po3ain IX. YUnceabHi MeToau po3B’si3yBaHHS 3a4a4i KOLIi /I 3BHYAHHUX

audepeHuiabHUX PiBHIHb

[ToctanoBka 3amaui Komri. IcHyBaHHS 1 €auHICTH po3B’s3kiB. CTIMKICTh
po3B’s13kiB. OTHOKPOKOBI METOAM YMCEIBHOrO 1HTErpyBaHHS 3amaui Komri. SABHMIA 1

HesiBHUM MeToqu Eitnepa, Pynre-Kyrra. Metoau Eiinepa-Komri.

Pozain X. Jloriko-aaredpaiuHi, cTaTUCTHYHI MoeTi

MoentoBaHHsT ~HOPMaJbHO  PO3IMOAUICHUX  BUIMAJKOBUX  BEJIMYHUH 3
nmapaMerpaMi m 1 n . PiBHAHHS JiHIAHOI perpecii y Ha X 1 mepeBipka Horo Ha
aZieKBaTHICTh 3a kputepiem @imepa. [lokpokoBuii anroputm BUOOPY (PaKTOPHUX
o3HaK. PiBHSHHS MHOXXHMHHOT JIHIMHOI perpecii 1 mepeBipka Horo Ha aJeKBaTHICTH 3a
kputepiem @imepa. IIporHo3yBaHHS YacOBUX PsIIIB METOJIOM aBTOpPETPECi.
[IporHo3yBaHHs 4acOBUX PSAIB METOAOM HaliMeHIIMX KBaapaTiB. [IporHosyBanHs
4acOBUX PSJIB METOJIOM HAWMEHIIMX KBaJpaTiB 3 BaraMu. JIiHiiiHa Ta KBaJpaTU4YHA
Mojiei bpayHa Jijist mporHO3yBaHHS 4acOBUX PsiiB. JIM3'FOHKTUBHI Ta KOH'FOHKTUBHI
HOpMalibHI  (opmu  (QYHKIIN 1OBO3HAYHOT JOTiKW. JlOCKOHaNI JW3'POHKTHUBHI Ta
KOH'IOHKTHBHI HOpMasibHi (QopMu ¢yHKUIH ABO3HAayHOI Joriku. [lomiHomianbHe
npeacTaBieHHs] QYHKIIIN TBO3HAYHOT JOTiKK. Po3kian ¢yHKIM ABO3HAYHOI JOTIKH
3a aprymeHTamMu. QDYHKIIIOHAJbHO MOBHI cHCTeMHU (YHKLIA JABO3HAYHOI JIOTIKH.
bazucu ¢ynkuiil 1Bo3HavyHOi J0riku. CTaTUCTUYHI Ta airedpaiuHi METOAu 0OpOOKH
eKkcrepTHoi iHdopMallii I YHCIOBUX OIIHOK 1 TOMapHUX IOPiBHAHL. Meroau
PO3B’sI3yBaHHsl OaraTOKpUTEplaJbHUX 3a7a4: 171eaTbHO1 TOYKU; 3aJ0BOJICHUX BHUMOT;
aIUTUBHOT 3rOPTKH; MOCIIIOBHUX MOCTYNOK. KpuTepii MpuiHATTS pilliecHh B yMOBaX
pusuKy Ta HeBu3HaueHocTi. HepiBnomipae xomyBanHs. Komu Illenona-®dano. Kox

Xadwmana. Ilomixocriiike komyBaHHd. Koau XemiHnra. 3arajibHi TOHSTTS Teopii



rpadiB. Meroau Jleiikctpa Ta dnoiiga 3HAXOHKEHHS HAWKOPOTIIOI BiACTaHI MIXK
BeplIMHaMu Tpada. 3aranbHi MOHATTS OPO <OCKaIiOHD» alropuTMHU. 3agada Ipo
3asBKH. 3ajada Mpo po3KJIaj. 3amada Mpo IUTaHyBaHHS BUPOOHUIITBA. Meton

JTMHaMI4HOTO TIporpamyBaHHs. JlepeBo deHBika.

Po3zain XI. MoaeJsii MAIIMHHOTO HABYAHHS TA iIHTEJIEKTYAJBLHOI0 AHAJII3Y JaHHUX

Bu3HayeHHs: MAalIMHHOTO HaBYaHHS Ta 1HTEJNEKTyallbHUX cuUcTeM. Bumu 3amau
MalIMHHOTO HaByaHHs. [IpoOrema mepeHaBYaHHS Ta HEJOHAaBUaHHS. 3ajayda
MaIIMHHOTO HaBYaHHA 3 yuutenaeMm. Marpuns nomuiok. [lomunku mnepmoro Tta
JIPYroro pojay, JAOJs TMpaBUIBHUX BIAMOBIAEH, TOYHICTH 1 TMOBHOTa, F-Mipwu,
koe(dimienT kopemsmii Metbtoca, Precision-Recall kpuBa, ROC-kpuBa. JlepeBa
npudHaTTS  pimieHb. Entpomis Illennona. Kputepii po3siienieHHs: OpupicT
iH(opmMmarii, HopmanizoBanuii npupict iHpopmariili. Mogens CART. Mogaens 1D3.
Heonnopinnictes Jxuni. Meronu 3amo0iraHHs INepeHaBYaHHS JaepeB. MeTpuuHi
Metoau kiacudikarii Ta perpecii. XamgiOHi Ta JiHUBI anroputMmu. Airoputm k
Hanommxuux cycimiB. [linGip rimepmapametpiB. Hopmamizamis Ta craHgapTu3aiis
o3Hak. MeTtpuka MiHKOBCHKOTO, KOCHHYCHA Mipa, BiJicTaHb XemiHra. JIiHiiHI Mozem
perpecii. Meroa MiHIMI3aIlll EMIIIPUYHOTO PHU3UKY. 3MIIIEHHS Ta JIUCHEpPCis.
Perpecis 31 mrpadom. Pisui Bugu perynsapusarnii. Perpeciiini metpuku. baeciBchki
Meroau. besyMoBHa (ampiopHa) Ta yMOBHa (amoctepiopHa) WMOBIpHICTb. Teopema
baeca. HaiBuuit baeciB anroputm. Mojens onopuux BektopiB (SVM). Tprok sizpa.
Bumu spep. Knmacrepuzamis. Tunu kiiacTepHUX alrOpUTMIB: IIEHTPOIAHI alTOPUTMHU
(meton K-means) Ta aiaropuTMu i€papxidHOi KjacTepusalii (arJiomMmepaTHUBHI Ta
po3ainsitodi). brauspkicTe kmactepiB. JKopcTka kiactepusaiiis Ta M'ska (HEWiTKa)
Kkiactepusanis (metonx C-means). 3ajada BH3HAUEHHS ONTHUMAJIbHOI KUIBKOCTI
KkiactepiB.  Mogeni, 3acHoBaHi Ha 1uibHOCTI (DBSCAN). Mogaeni 3HM)KEHHS
pO3MIpHOCTI: BifOip 1HGOOPMATUBHUX XapaKTEPUCTHK, CHUHTE3 1H(OOPMATUBHUX
XapaKTepUCTUK. MeTo ] roJOBHUX KOMIIOHEHT (principal component analysis, PCA).
Jlinitinuit  nmuckpumiHanTHuM aHami3 (linear discriminant analysis, LDA). T-

pO3MoJIlJIeHe BKJIaACHHS cToxacTu4yHoi Onm3bkocTi (t-SNE). Bumm ancambreBux
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Mozeneil. Mojens BumaakoBoro Jicy. HaBuanHs 3 miakpimieHHsaM. bazoBa mozenb
HABYaHHS 3 MiIKpIIUIeHHsIM. MapkoBcbkuil npouec. PiBHsHHA bemnMana. Anroputm
Q-naBuanns (Q-Learning). AcouiatuBHi npaBuia. BusBIeHHS e€MEHTIB, 1110 YacTo
3yCTpiUarThCA. BlacTUBICTh aHTUMOHOTOHHOCTI MIATPUMKH. 3aMKHEH1 Habopu
eneMeHnTiB. PiBenb noBipu (confidence). Anroputm A-Priori. [Tomryk mocmigoBHHX

mabnoniB (Sequential Patterns). Anroputm GSP.

Po3ain XII. ba3u nanux i ingopmauiiini cucremun

Pensiiini moneni 6a3 nanux. Kimroui. Hopmanizanisa. Hopmansni popmu. SQL,
Fox Pro. Tunu komana SQL, Fox Pro. Tpanzakuii. CTBopeHHS TaOJuUIll Ta METOIU
moaudikarii crpykrypu tabnuii. Komanau INSERT, UPDATE, DELETE, COUNT,
AVERAGE, SUM, BROWSE, CALCULATE, TOTAL y cepenoBumi Fox Pro.
Komanna SELECT y cepenoumii SQL. I'pynyBanns nanux (B SELECT). Onuis
JOIN (8 SELECT). SELECT B SELECT. Crpykrtypa nporpam y cepenoBuili Fox

Pro: ocHOBHI nporpamMu, IpoLeaypHy MiANporpam 1 npoueaypy GyHKIIi.

Jlitepatypa
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536 c.

5. Haxkoneunnii C. 1., Cagina C. C. MaTeMaTuuHe NnporpaMmyBaHHs : HaBY. MOCI0. —
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