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AHOTALIA

[Tpor paMa BCTYITHOIO TECTOBOTO ICTMTY JUIsl BCTYNY B aciipaHTypy 3i
cnemianprocTi  F1 - llpukmagHa  MaTeMaTHKa — BKIKOYae po3aim 13
(yH/laMeHTaNBLHOI MIATOTOBKM, & Came, 3 MaTeMaTH4HOro aHanizy, anredpu H
aHaTITHUHOT reoMeTpi, judepeHilialbtux piBHsHb. [InTaHHsA HaxoBoi MIArOTOBKH
CTOCYIOTBCS MAaTEMaTHYHOTO MOJIENIOBAHHS, YHCIOBUX METO/IIB, JUCKPETHOT
MaTeMaTHKH i TCOpii anropuTMiB, METOLIB ONTHMI3ali Ta Teopii HMOBIPHOCTEH.
Jlo mporpaMu icTUTY BKTIOYEH] MUTans 3 iHQopMariiHux TEXHOJIOIH, 30KpeMa,
3 IHTCHEKTYATBHMX CHCTEM HPHIHATTA PilleHb, ONepalifHUX CHCTEM, 00'eKTO-
OpIEHTOBAHOTO MPOTPaMyBaHHS, 0a3 JIaHUX.

Cnucoxk NUTaHb
JUISt BCTYITHOTO K3aMeHy 10 acHipaHTypu
3a cnenianpHicTio F1 - IpuknajgHa mareMaTuka

1. Baiok nuTaHb 3 GyHAaMEHTAIbHOI NiArOTOBKH

1.1 MaTeMaTHYHUIT AHAJII3
1. UnciI0Bi MOCHIA0BHOCTI, 361KHICTb Ta rpanuus. OCHOBHI TEOPEMH HPO IPAHHMLLL.
Tpannus Gynkuii B rouui. Yyaosi rpanuui. Expisanenti gpynkuli. CuMBo1M 0 Ta (@)
X BJIACTHBOCTI Ta BUKOPHCTAHHSI,
Toxiana Ta i Bractusocti. [pasuna Jlonitans. ®opmyna Teitnopa. Paaun Teitiopa
€neMcHTapHUX QYHKILI,
4. JMocaimpkenns GpyHKUIN 38 A0MOMOroi0 AM(EpEHIIalbHOTO YHCIICHHA.
5. HesW3HaueHWii iHTErpa, METOIM IHTerPyBaHHs. Bu3HaueHUi iHTErpall.
Pimana Ta iioro sractusocti. Hepyacui inTerpany. 3acTocyBanus IHTErpasa.
6. Unc:ioBi psian, aGCOMOTHO Ta yMOBHO 30ikHI paty. O3Haku 301KHOCTI.
8. CrencHeBi psyiM Ta ix 30DKHICTb, 03HAKH 301KHOCTI.
9. EkcrpemyMu (QyHKLUIH KIIbKOX 3MIHHUX. Y MOBHHIi EKCTPEMYM.
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I, Jliniiina aaredpa it aHaliTHYHA reoMeTpist

1. Marpuui, paur i BusHaunuK MaTpuui. O6eprena MaTpuils Ta il O0UHCICHHS.

2. CucTeMa JiHIHHUX anreGpuuHuX piBHsIHL, ICHYBaHHS Ta CIAMHICTh PO3Bs 3Ky. MeToa
Tayca.

3. Bexrtopu, mniniiini onepauii Haj) BCKTOPaMH, BEKTOPH B CHCTEMi KOOPJMHAT.
Crassipiuit Ta BEKTOPHUH JIOOYTKH.

4. Ilpama na naoiwni, Kpusi 2-ro nopsky. [psama i njiowmna y npoctopi.

1233 JAudepennianbii piBHSIHHS
I. IcHyBaHHs Ta €MHICTL PO3B'A3Ky 3anadi Komui juis PIiBHAHHS IEPLIOTO TOPAIKY.
KpaiioBa 3azaua.
2. Jlinifini  andepeHLianbHi  PIBHSAHHS  MCPUIOTO  TMOPSJAKY —Ta  PIBHAHHA 3
BiIOKPEMIIOBAHUMH 3MIHHUMH.
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. dyHjaMeHTalbHA CHCTEMA PO3B'A3KIB 1 3arabHUI PO3B'A30K JIHIHHOIO OHOPIHOrO

nudepeHiaibHi PIBHAHHSA 7-T0 NOPSIKY.

Jliniiini  audepenuianbii  pIBHAHHS 1-r0 TOPAAKY 31 CTalMMM  KoedillieHTaMHu.
ZaranbHuii po3s’a30K. Mo0yA0Ba YaCTHHHOTO PO3B’SA3KY [UIA CTELIalbHUX MPABUX
YaCTHH.

CrilikicTb po3B’a3kiB audepeHuianbHuX piBHAHL. CTIHKICTH JIHIHNX cucTeM 3i
cTanmuMu KoeditieHTamu. JlociipKeHHs Ha CTIHKICTh 3a MepUInM HaOIMKEHHAM.
Osuauenns 1 knacudixauis audepeHlianbHUX  PiBHAHL 3 apryMEHTOM 11O
BiaxuaserTbes. [ToctaHoBKa M0MATKOBOT 3a/1a4l Ta METO KPOKIB 11 pO3B’A3yBaHHs.
Crifikicts  po3B's3kiB  aAndepeHuialbHUX  PIBHAHL 13 3alli3HEHHAM apryMEHTY.
CriiikicTs po3B'A3KIB JIHIHHMX cHCTEM i3 CTATUMHU Koe(ilieHTaMM i 3ami3HEHHAM.
Metoa D-po3ourrs.

2. Biiok nuTaHb i3 paxoBoi NiArOTOBKH
2.1. MaTemMaTH4HE MOJIC/IOBAHHS
[MTousTTss MOJENI Ta MAaTEMaTHUYHOro MOjACAoBaHHsA. Bractusocti Ta kiacuikaris
moneneit. [locmimoBricTs erTamiB  MoOYZOBH MareMaTH4HOi Mmozeni. [loHsaTrs
KOPEKTHOCTI 3ajaui Ta Mojaeni, (akTopu, 110 BIUIMBAIOTH Ha BHUOIp MeTOjy
po3B’si3aHHs 3a1adi. [lepeBipka aeKBaTHOCTI MOJETI.
AHanituuHe MOJETIOBAHHS. OcobnnBocTl AQHAJITHYHOrO  JMHAMIYHOIO
MOJETIOBaHHS.
IMiTauiitni cuctemu Ta Mogeni. lneutudikauiiini MeToan noOya0BHM MaTeMaTHUYHUX
MOJENEH.
MatemaTuuHi MoOZeNi B3aeMOAll JBOX TMOMYJALiM, cTalioHapHi po3B’A3KH Ta iX
critikicrs.  SIR-moaens  npouecy  enigemii, iHTerpagm  CUCTeMH, 0a3oBe
PENpOAYKTUBHE YHCIIO.

2.2. Yucaosi meToau

HaGmmkenns  Qynxii. 3azava iHTeprnoitoBaHHs. [HTEpHONALIHHI  MHOTOWICHH
Jlarpamxka ta Hptotona. CepenHbokBaapaTHuHi HaOmwkeHHs. Metoa HaHMEHIINX
KBaJlpaTiB.

Ipsmi Ta 1TepattiitHi Mmetoaun po3s’s3yBaHHs CIIAP.

ITepaltiitni MeTOAM PO3B’S3yBaHHA HEMIHIHHUX PIBHSHB TA CHCTEM.

O/HOKPOKOBI Ta HAraTOKPOKOBI METOAM YMCIOBOTO IHTErpyBaHHs 3a1a4i Ko,
Pisuniueri mMetoan posB’s3yBaHHs JHINHOT KpaioBOT 3axadi Ay 3BHUAHHKX
qudepeHtianbHUX PiBHSHb.

2.3. Mertoau ontumizauii
Mopesni niniiinoro nporpamysanus. [loctanoBka 3amau, npukiaamu. CHMIUIEKCHUIH
METO/1 PO3B’I3yBaHHS 3a/1a4 JIHIHHOTO TIPOTpaMyBaHHS.
[MTocranoBka i 0coOAMBOCTI 3a1a4 HENIHIHHOrO nporpamyBaHHs. ['padiunuit MeToj
pO3B’A3yBaHHS 3a/1a4i HENIHIHHOIO NPOrpamMyBaHHsI.
Meroau Heraxkol onTuMizaitii (HaHLIBU/LIOrO CIIyCKY, y3araabHEHUX IPajlicHTIB).

2.4. Teopis iimoBipHOCTElH Ta MATEeMAaTHYHA CTATUCTHKA

3aranbHe TIOHSTTS. BUIQJKOBOI NOAIT, BMIIAAKOBOI BEJIMYMHHM Ta BEKTOpa; (yHKILT
pO3MOAINY; HE3aMeKHI BUMAAKOBI BeMUMHU. [TOCIIIOBHOCTI BUMAAKOBHUX BEIIMYWH:
HepiBHICTbL YeOulieBa; 3aKOH BEJIMKUX YUCEL.
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BacTMBOCTI  CTATHCTHUHMX  OLIHOK HapameTpiB:  HE3MILIEHICTD, CIPOMOKHICTD,
eekTHBHICTb, METO/LH CTATHCTHHIHOTO OLIHIOBAHHS NAPAMETPIB MO/EIEH.

OCHOBHI MOHATTS MaTEeMaTHYHOT CTATUCTHKA: pubipka, Bapiauiiinuii psL Ta
emmipuuHa  (QyHKILiA PO3IOINY; BUOIPKOBI  XapaKTCPUCTHKH. OWiHKK HEBIJOMHX
frapaMeTpiB  PO3NOJLIITY: HeaMilleHi OMIHKM 3 MiHIMAJILHOK JMCTIEPCI€IO; OLIIHKH
HAHGLILIIOT TIPaBAONOAIBGHOCTI; METON MOMEHTIB; JIOBIpUi IHTEPBAHM Ta IHTEPBAILHE
OLIHIOBAHHS.

CraTvCTHUHI MNOTE3M Ta CTATUCTHUHI KpUTEPIT. Kpurepii 3ro/m; nepesipka rinoresu
PO BUrAsL PO3NOALY, KpuTepiil %2; napameTpuUHi rinoresu; BUOIp 3 IBOX NPOCTHX

rinores; kpurepiii Heiimana-TTipcona; KpUTEpii BIHOLICHHSA NpaBonoAioHOCTI.

~ CTaTUCTHYHE AOCTIKEHHS 3aJ1CKHOCTCH. PerpeciitHuii aHais, METOL HaMEHLLINX

kpaapatis. Jlinifina perpecis. OuinioBanHs rnapameTpiB NiHiiHoT perpecii.
2.5. JIMckpeTHa MaTemaTika i Teopisi AJIropuTMIB

Bynesi Gynkuii; 3ajsamnns Gyaesux (ynkuiii Tabanieto icTunHocTl Ta (PopMyIamu,
eneMeHTapHi OyJ1eBi pyHKLIT 3aKOHH OyseBoi anredpy.

['padu nHeopienrToBani Ta opicHToBaHi; CHOCOON NPEACTABICHHA rpagis, Marpuus
CYMDKHOCTI, MaTpHLL {HLMAEHTHOCTI; onepalii Haa rpadamu. 3B’ s3HiCTH Tpadis.
Crioco6u 06xo0/1y Bepiunt rpadis, MouyK B LXPUHY, HOUYK B ranouny.

Jlepesa Ta X BJIACTHBOCTI. Eitneposi rpadm, raMizbTOHOBI rpadu, nanapHi rpadu,
X BJACTHBOCTI.

dopmanizailii  NOHSTE  AICOPUTMY  Ta obuncosanbrocTi; MaiuHa  Thropinra;
peKypenBHi GyHKIi Ta PEKYPCHBHI MHOKHHH.

ANrOpUTMH COPTYBAHHA. [enepallis NEPECTAHOBKA 33 1HACKCOM, 13 MiHIMaJAbHUMH
sMinaMu, y JiekcukorpadiuHomMy MOpAaKy. [erepaliisi MAMHOKMH Ta MIAMHOKUH
314101 OTYKHOCTI. ’
By3HauyeHHsl 4acoBOi Ta €MHICHOI CKJIAAHOCTI aJTOPUTMIB, MOJNIHOMIAIBHOI Ta
CKCIOHEHLIANLHOT CKIIAAHOCTI,

3. Buok nuTanb 3 inopmauiinux TeXHOJIOTIH

3.1. Ilporpamue Ta ingopmaniiinesabesneueHus

Onepautiiini cucremn, Tunn apxiTeKTyp Spa Oneparintol CHCTEMH.

[potie/typHe Ta 00’ €KTHO-OPICHTOBAHE NPOTPAMyBAHHA.

Odpicni cucremn (enekTpoHHi TabuuiL, peakTopu TEKCTIB TOLLO).

Tndopmauiiini cucremu. [akern nporpam | CHCTEMH TTATPUMKH MPUHHATTS PIlICHD.
Basn JaHuX | CHCTEMH KepyBaHHs 6azamu Jlanux.

TexHOIOrS OBUYUCITIOBAJIBHOTO — €KCTIEPHMEHTY B HAYKOBOMY JIOCIIJUKEHHI.
[TanyBaHHsA KCIICPUMEHTIB.

3.2. TureeKkTyaibHi CHCTEMU NPHIHATTS pimiennb

[Mpoaykuiitna, ceManTHyHa Ta dpeitmMoBa MO/IE/ NIPE/ICTABICHHS 3HAHD.

Biojoriuni  OCHOBH IITYUHWUX HEHPOHHUX MEpPEK. IMpasuio Xe66a. Tlpocruii
nepuentpon Posenonarra,

MaremaTiiHa MOJICITh neiipona, Tumu yHKuii aKTHBAIL.

4




4. OaHoWapoBi Ta GaraToaposi Mepeki NPsAMOro MouMpPeHHA.

5.

6.

Moyieni HaBuaHHs HEHPOHHMX MCPCK (Ha OCHOBI KOPCKIIII

[TOMMJIOK, HA OCHOBI

nam’siti, naguanms 3a Xe600M, KOHKYPEHTHE HaBYAHH).
BusHauenHs MamMHHOrO Hauanus. [lprkiaan sajat PI3HMX THIIB HABUAHHL.
BazoBa cxema MauHHOTO HaBYaHH:L.

6.

10.

1

13

14.

Cnucok aiTepaTypu

Mauenko B.I.' Maremaruyne  MO/C/IOBAHHA: wagy, nociGuuk. YepHiBii:

YepHiBelbKHit HationanbHuii ynisepeuret, 2013. 519.¢.

_Cawmoiinenko A.M., Tlepectiox M.O., Mapaciok 1.O. Jlndepenttianbhi piBHAHHA:

migpyutnk. Ko BuaasHHuo-nojirpadiuHuil  EHTP «KHIBCHKMIT  YHIBEPCHTETY,
2010. 527 c. hllp://www.diﬁ'eq.univ.kicv.ua/download/DR.pdf

. ®apmrona JI.B. Kype sBuuaitHuX  AMEepeHItiaibHuX  PiBHAHb. Kwuis: Haykosa

nymka, 2022, 312 ¢.

_ Constantin Corduneanu, Yizeng Li, Mehran Mahdavi. Functional Differential

Equations: Advances and Applications: Jonhn Wiley and Sons, 2016. 368 p.

. M. Lakshmanan, D.V. SenthilkumarDynamics of Nonlinear Time-Delay Systems

Springer Heidelberg Dordrecht London New York, 2010. 314 p.
biryn SL.IL. Uncnosi meroau. Yephisui: UepniBelbKui HAlOHAILHUN YHIBEPCUTET,
2019. 436 e.
hllps://drivc.google.com/ch‘ivc/i'o|ders/ | _/\_erSb2v9Y9ZzsPyR_fNDtCmESkIX_
Basunesuu JI.E. JluckpeTHa matemarvka y HpHKIajax i zajpauax. TTiapy4Huk.
Tusis: Bugasein 1. E. Ynknkos, 2013. 487 c.
bepko A.1O., Bepec O.M., [laciuuuk B.B. Cucremn 6a3 janux Ta 3HaHb. Cucremu
ynpapiinHaA 0a3aMy JaHWX Ta 3HAHD: napu. mociGuuk. JIpBiB: «Marnonis-2006»,
2012. 584 c.
Hectepenko O.B., CaBeHKOB 0.1., ®anosepkuii 0.0, [HTCNEKTYAIbHI CHCTEMH
iATPUMKH IIPUIHATTS PILICHD: HABY. [TociGumk. Kuis. Hauionanbna aKajiemis
ynpasinis, 2016, 188 ¢.
Towmac I'. Kopmen, Yapas E. Jleiisepcon, Ponann JI. Pisect, Knidopa Craiin. Beryn
no atropurmis. K. K. L C., 2019. 1288 c.
Knenko B., Foseus B. Buia maremaryka B IpHKIazax i sapavax. K.: LleHTp
HauanpHoi stiTepatypu, 2019. 594 ¢.

Cy6orin C.O., Oniitnuk A.O. Heitponni mepesxi: Hapu. MocioHMK. 3anopiioKs:

3HTY, 2014. 132 c.
Kpenesuu ATl Anroputmi i crpykTypn sanux. LiapyuHuK. K.: BIILL
"Kuigebkuit Yriepeuret”, 2021, 200 c.
Kononopa K. 10. MaluinHe HaB4yaHHs: MCTOAN Ta mozeni. — Xapkis: XHY imeni
B. H. Kapasina, 2020. 301 c.

[apanT OCBITHBLO-HAYKOBOT NPOIPAMH,

3aBiyBay kapeapm NpUKIIAHOT

MaTeMaTHKK Ta iHhOpMALIHHIX TEXHOMOT1H, /

rnpocgecop SIpocnas BITYH



KPUTEPIi OLLIHIOBAHHS
®AXOBOI'O BCTYITHOI'O BUIIPOBYBAHHS
31 CNEMIAJBHOCTI 113 - TPUKJIAAHA MATEMATHKA

Berynue (axose BMnpoOyBaHHs [POBOJAMTHCS B TecToBi (opmi 3a
HACTYNHMM MOPSAKOM: /10 KOXHOFO 3aBJAHHA NPOINOHYETHCA 4 BapiaHTH
BiAMOBiACH (AMCTPAKTOPH), 3 SKAX JIWIIE OJMH  MPABHIIBHHH. 3aBaHHA
BBAXKAETLCS BMUKOHAHUM  HEMPABWIBLHO, SKIIO: ) TIO3HAYCHO HEIPABUIIbHY
BiANOBiAL (MCTpakTOp); ©) Mo3HaueHo JBa abo Olibrie BApiaHTiB BIAMOBII
(AMCTPAKTOPH), HABIThL AKILO CEpell HUX € MpaBuiIbHa BIANOBIAL (JIUCTPAKTOP); B)
BIAIMOBIIL HE MO3HAYEHO B3aralli.

daxosuil BCTYNMHUIT icnuT BiAOYBaeThCs 3riJHO 3 HPOrpamoro BCTyIy JIO
acripantypu 3i cnewianpHocti 113 — [lpukiajHa MaTemarnka, 3aTBEP/UKCHONO
BueHoto paaoto hakyabTeTy MATCMaTHKH Ta indopmaruki Bia 25 uepsHa 2024 p.,
nporokon Ne 12.

BeTyrnHuit icnuT MpoBOAUTLES OUHO Y TECTOBOMY ¢opmari. Tect mictuth 20
nutanb. Cepejl BINOBIICH HA KOXKHC MUTaHHS noTpibHO BUOpATH OjIHY, sKa €
npaBuibHoO0. [lpaBuibha BUIMOBI/IL OLIHIOCTHCS B 6 Oanis, HETpaBWIIbHA — 0
Gatie. MakcuMmanpha KiabkicTb OGamis Ha BeTymHoMmy icmuti — 200 Gasis.
O6paxyBaHHs 31iHCHIOETLCS ABTOMATHYHO CUCTEMOTO.

JaranbHa OLiHKA 33 TCCTYBAHHS MiJPAXOBYETHCA AK Cyma OajiiB HabpaHux
abiTYpicHTOM 3 LIKAN0I0 ottintoBanHs 80-200 Oais.

BeTynHuil iCTHT BBAXAETHCS CKIALCHAM 3a YMOBH, SKIIO abiTypieHT BKa3aB
7 i Ginblue NpaBUILHNX BiANOBIJCH HA TECTOBI MMTAHHS 1 OTPUMAB HE MCHLIC 122
Gasi, 110 BiANOBIa€ HIKHIH MEkKi OLIHKH 33/10BLIHOTO PIBHSL.

Yac tecryBanns 120 XBUITUH.

PimieHHs npo  3apaxyBaHHA  BCTYIHWKA Ha  HaBYAHHS MPUAMAETHCS
TpuitManpiolo  KoMmicieio UepHiBelbKoro HalioHaIbHOIO yHiBEepCUTETY IMEHI
[Opis  ®e/pKOBUYA  BiANOBIAHO 10 BCTAHOBJICHO! YHIBEpPCHTETY JIlleH3li 3a
HaOpaHUM KOHKYpcHUM Ganom 3riano 3 Ilpasuiamu npuiomy 1o acnipanTypu
YepHiBeULKOr0  HALLIOHAILHOTO  YHIBEPCHTETY imeni  FOpis DejabkoBuva  Ha
3700y TTs BUILOT OCBITH CTYnNEeHs J0KTOpa (pinocodil y 2024 poui, 3aTBEPIAKEHOTO
BueHot pagoto  UepHiBEULKOro HALlIOHATLHOTO YHIBEPCUTETY imeni  FOpis
deprosnua 28 uepsns 2024 poky, npotokos Ne 10.

["apaHT nporpamu / Slpocnas BII'YH
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