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OCBITHBO-HAYKOBA ITPOT'PAMA

«/{ndepeHniajabHi piBHAHHSA Ta Teopis GyHKUID»
MiArOTOBKU 37100yBadiB TPETHOI'0 (OCBITHLO-HAYKOBOTO)
piBHS BUITOI OCBITH — JlokTopa dinocodii

["amy3p 3HaHB 11 MATEMATHUKA TA CTATUCTUKA
CremiaJILHICTD 111 MATEMATUKA

®opma HaBuanHs  OYHA

KBanidikauis JOKTOP ®LIOCO®I 3 MATEMATUKH

OHOBIIEHO 1 3aTBEP/KEHO
Buenoto paporo IIIMM HAH Vkpainu
(ITporokon Ne 8 Bix 19.09.2023 p.)

Beeneno B niro

Hakazom aupektopa IIIMM HAH Vkpainu
Bix 26.09.2023 poky Ne 60-O/]

3 01 nuctonana 2023 poky

Yepracu — 2023



JIMCT- ITIOT'OZKEHHSA
OCBITHBO-HAYKOBOI POrpamMu

HOI'OKEHO:

/f

3acTymHUK IUPEKTOpa 3 HAYKOBOi poOOTH, @/}/é Onsra HECMEJIOBA

rojoBa HaykoBo-MeTOqu4HOI paau IHCTUTYTY & (/

3aBiayBay BLAAUTY HEJIHIMHOTO aHAIIZY %’ Irop CKPUITHIK
Ta PIBHSHb MaTeMAaTUYHOT (13UKH,

rapaHT OCBITHbO- HAYKOBOI MPOTrpaMu

3aBiyBau BiIUTY Teopii GyHKITIH L@@%«z@y Bonoaumup PA3AHOB

3aBifyBau aclipaHTyporO %/ Onena IIOUTAPBOBA

['omoBa Criijiku acmipaHTiB, ) /%/ Karepuna IIIEBIIOBA
P

acmipaHTKa 2 pOKY HaBYaHHS



IlepeJtik 3MiH

3a pesyibTaTaMu MEpPErisay OCBITHbO-HaykKoBoi nporpamu (mami — OHII) na
HaykoBo-meToinuHi#M pajii CXBaJeHO BHECEHHS! HACTYIHUX 3MiH:

1. [TeperysiHyTO 1 AOMIOBHEHO MEPENTIK KOMIIOHEHT OCBITHBOI ckiiagoBoi OHII.
Jlo BHOIpKOBUX KOMIIOHEHTIB OCBITHbO-HAyKOBOi MpOrpaMu JOJaHO OJIOK
3araJbHOHAYKOBHX JUCIMILIIH.

2. TlepermsimyTo cTpykTypHO-noriuny cxemy OHII Ta oHOBIEHO Yy
BiamoBigHocTi 10 1. 28 [ToctanoBu KMY Big 19.05.2023 Ne 502.

3. 1o OHII nomano pozain «HaykoBa ckiagoBa OCBITHbO-HAYKOBOT IPOTaMU»»
BianoBigao no BusHauends OHII B [Toctanosi KMY Big 19.05.2023 Ne 502.

4. Tlepernsnyto po3min «®Popma arecrarii 3100yBadiB» Ta OHOBJICHO Y
BianoBigHoCcTI 0 BUMOr [Toctanosun KMV Bix 19.05.2023 Ne 502.

[Ipoext OHII o6roBopeHuit Ta 3aTBep/KeHUW Ha 3acigaHHi HaykoBo-
meroanunoi pamu IIIMM HAH Vkpainu (mpotokon Ne 3 Bim 18 BepecHs
2023 poky)

OmnosJieHHs Ta neperasg OHII:

Pik
OHOBJIEHO Ta 3aTBEPIKEHO
neperJsigy

2017 3arBepmxeno Buenoro panoro [IIMM HAH VYkpainu
(ITpotokos Ne 1 Big 27 ciunsg 2017 p.)

2020 OmnogneHo 1 3atBepxeHo Buenoro pagoro [IIMM HAH VYkpainu
(ITpotoxos Ne 11 Big 22 sxoBTHs 2020 p.)

2021 OmnogneHo 1 3atBepxeHo Buenoro pagoro [IIMM HAH VYkpainu
(ITpotoxost Ne 3 Bix 09 numnus 2021 p.)

2022 OwnosrneHo i 3arBepaxeno Buenoro panoro [IIMM HAH VYkpainu
(ITpotoxois Ne 8 Bix 20 Bepecus 2022 p.)

2023 Omnosrneno 1 3atBepaxeno Buenoto panoro [IIMM HAH VYkpainu
(ITpotoxout Ne 8 Bix 19 Bepecust 2023 p.)




HEPEAMOBA

OcBiTHRO-HayKOoBa mporpama «/ludepenuianbhi piBHAHHA Ta Teopis
$yHKuiii» miAroToBKU 3700yBaviB TPETHOTO (OCBITHHO-HAYKOBOTO) PIBHS BHIIIOI
OCBITU — JoKTOpa (imocodii ramysi 3HaHb 11 MartemaThka Ta CTaTUCTHKa 3a
cremianpHicTIO 111 Marematuka po3pobieHa poOouoro Trpymnorw  IHCTHTYTY
npuKIaaHoi MatemMatuku 1 mexaniku HAH Ykpainu y cknani:

P03p00HUKH OCBITHbO-HAYKOBOI IPOTrPAMMU:

I'osi0Ba po6oUoi rpynm:

Ckpunsik Irop IropoBuu — unen-kopecniongenT HAH VYkpainu, nokrop ¢izuko-
MaTeMaTHYHUX HayK, JIOLEHT, TUPEKTOp, 3aBiAyBad BIAILITY HETIHIHHOTO aHAJI3y
Ta PIBHSAHb MAaTEMAaTHUYHO1 (D13UKU;

Yienu podoyoi rpynu:
I'yriaacekuil Bononumup SkoBuu — unen-kopecrionaeHT HAH Ykpainu, 1oxrop
(p13MKO-MaTEMaTHYHHUX HAYK, Ipodecop, paaHUK IIPU TUPEKIIII;

Ps3zanoB Bomogumup lmma — gokTop ¢i3uko-MaTeMaTHYHUX Hayk, Ipodecop,
3aBlAyBay BIAJLTY T€OPii PYHKIIN;

Uyiiko Cepriii MuxaitnoBuu — JIOKTOp (i3MKO-MaTeMaTHYHUX HayK, Ipodecop,
3aBigyBau Kadeapu wmatematuku Ta iHMopmatuku JIBH3  «JlonOacbkuit
JIep’)KaBHUM MEeIaroriyHuil yHIBEPCUTETY;

[IesnoBa Karepuna CepriiBua — acmipantka [[IMM HAH Vkpainun 2 poky
HaBYaHHA 3a cremanpHicTio 111 Maremartuka.

Periensii Ta BIATYKH CTEUKXOJIIEPIB:

1. KopenoBcbkuit Amnartomiit OiekcaHapoBUY — 3aBigyBad Kadeapu
MAaTEMATUYHOTO aHajizy Onecbkoro HalllOHAJIBHOTO YHIBEPCUTETY
M. I. I. MeunukoBa, 1okTop ¢i3.-MaT. HAYK, Tpodecop.

2. ITapdinouu Haramis BikTopiBHa — 3aBimyBau kadeapu MaTeMaTHIHOTO
aHami3y Ta omtuMmizaiii /[HIMPOBCHLKOTO HaIlOHAJIBLHOTO yHIBepcuteTy iMm. Omecs
["onuapa, moxTop (i3.-maT. HayK, JOIICHT.



1. Mpodinb oCBITHLO-HAYKOBOI MPOrpaMu MiArOTOBKM JA0KTOpa dinocodii
«/{udepenuiajbHi piBHAHHS Ta Teopis QyHKUiD)

3i cnemiaabHocTi 111 Maremarnka

1 —3araabHa iHpopmanis

IloBHa Ha3Ba 3akjaxy
BHIIIOI OCBiTH

[HCTUTYT IpUKIATHOT MaTEeMAaTUKH 1 MexaHiku HarionansHoi akamemii
HayK YKpaiHu

IHoBHa Ha3Ba kBagiikaunii
MOBOIO OPHUTIHAJY

HokTop dinocodii

l'any3b 3HaHb: 11 MaremaTuka Ta CTaTUCTHKA
CrenianpHicTh: 111 MaTematuka

®dopma HaBUAHHS: OYHA

OcsiTHs kBatti(ikauis: JOKTop ¢inocodii 3 MaTeMaTHKH

Odiniiina Ha3Ba 0CBITHBLOL
nporpamMu

HudepenuianbHi piBHSIHHS Ta Teopis QyHKITIH

Tun gunjiomMa oocar
nporpamMu

Jurmnom nokropa dinocodii, onuauanuii, 48 kpenutie EKTC
Tepmin ocBiTHBOI ckiagoBoi OHII: 2 poku
3aranpHUI TEpMiH HaBYaHHS: 4 POKH

HasiBHicTh akpeauTaumii

YMOBHa akpeauTalis

Huxa/piBeHs nporpamun

HPK Vkpainu — 8 piBeHb,
QF-EHEA — tperiii nukiI,
EQF-LLL — 8 piBenn

HepexymoBu

ITpuiiom oci0 3aiHicHIOEThCS Ha 0a3i JUIIOMa MaricTpa/crieriiaiicTa Ha
KOHKYPCHIi OCHOBI 3a pe3yibTaTaMd BCTYNMHHUX icnuTiB. llopsmok
NPOBEICHHS BCTYNHHMX ICHHTIB Ta 1HIII BHUMOTH BH3HAYAIOTHCS
[IpaBunamu npuiioMy 10 acipaHTypH Uil 3400yTTS HAYKOBOTO CTYTICHS
nokTopa dinocodii B IIMM HAH Vkpainan.

Moga(1) BUKJIaJaHHS

3MmillaHa MOBa BUKJIQJIAaHHS: YKpaiHChKa Ta aHIJIIHChKA

Tepmin aii ocBiTHBOI
NnporpamMu

4 pokn

InTepHer-agpeca
NOCTIHHOTO PO3MillleHHS
OIIKCY OCBITHBOI IPOrpaMu

https://iamm.in.ua/wp-content/uploads/2023/10/ONP_111 23.pdf

2 — MeTa 0CBiTHbO-HAYKOBOI POrpaMu

Mera OHII — migroroBka 3100yBadiB TPETHOro (OCBITHHO-HAYKOBOI'O) PIBHS 31 CIELIaIbHOCTI

111 Maremartuka nUIIXOM 3100yTTS HUMH KOMIIETEHTHOCTEH, TOCTAaTHIX JUIS pO3B’s3aHHS KOMIUIEKCHUX
npobsieMm B mpodeciiiHiil Ta HayKOBIM IISIBHOCTI B raidy3l MaTeMaTHKH, IPOAYKYBaHHS HOBHUX ifeH,
BUKOHAHHS OpUTIHAJIbHUX HAyKOBHUX JIOCHIKEHb, pE3yJbTaTH SKUX CIPSIMOBaHI Ha TIIHOOKe
MIEPEOCMUCIIEHHS HasBHUX Ta CTBOPEHHS HOBUX LIJIICHUX 3HAaHb, MAlOTh HAYKOBY HOBU3HY, TEOPETUYHE
Ta NpUKIaJHe 3HaueHHs. [[iAroToBKka BUCOKOKBaTi(PIKOBAHUX, KOHKYPEHTOCIIPOMOXKHUX, 1HTETPOBAHUX
y €BPOIEHCHKUI Ta CBITOBUH HayKOBUI HpOCTip mpodecioHaniB. Pe3ynbTaTroM BHKOHAHHS OCBITHBO-
HAYKOBOI IIPOrpaMH € MiIrOTOBKA Ta 3aXUCT TUCEPTALIHHOTO JOCIIIKEHHS.

3 — XapakTepucTHKA POrpamMu

[IpeameTHa obmacTs (ramysb
3HAHb, CICIIAJIbHICTD,
MpeAMETHA creriaizamis (3a
HAsSBHOCTI)

I'amy3sb 3Hanb: 11 MaremaTuka Ta CTaTUCTHKA
CrnenianabnicTs: 111 MaTemaTtuka

OO0’eKT BUBYEHHA: CKJIATHI MaTeMaTW4yHi 00 €KTH, IIO JOCHIKYIOThCS
CydyaCHUMHM MeToJlaMu Teopii AudepeHIliaIbHUX PIBHSHb B YaCTUHHUX
NOXIHUX, (YHKIIOHATBHOTO aHalmizy, Teopii QyHKUiH, Teopii
KBa31KOHGOPMHHUX BiOOpakKeHb Ta TEOPii rpaHUYHUX 3a]1a4, KOHIICTIIIIi
Ta imei A7 MOAENIOBAHHS Ta PO3BUTKY TEOPETHYHUX JOCITIKEHBb 3
METOI0 TOSICHEHHs Ta/abo  onTuMizalli  IPUPOAHUYO-HAYKOBHX,
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TEXHOJIOTTYHHX, CYyCIUIPHUX, EKOHOMIYHUX TOIIO SBHIII.

LTimi HaBYaHHS: (dhopMyBaHHS KOMILJIEKCY OCOOWCTICHHUX,
3arajJbHOOCBITHIX 1 ()aXOBUX KOMIIETEHTHOCTEH CY4YaCHOTO JOCIIiTHUKA
ta Bukiagada 3BO g 3actocyBaHHA iX y mpodeciiiHiil AisIIBHOCTI B
chepl MareMaTWKH, PO3BUTKY MaTEMaTUYHUX TEOpid, 3MaTHICTH 0
CaMOCTIHHOT ~ HAayKOBO-JIOCHIAHOI  JISUTBHOCTI,  TOCTAHOBKHA  Ta
pPO3B’s3yBaHHI Cy4YacCHHX TEOPETHYHMX Ta TNPUKIAIHUX  3ajad,
3aJI0BOJICHHS MOTPEO 0COOMCTOCTI B IHTENEKTYaIbHOMY, KyJIbTYPHOMY Ta
npodeciiHOMY PO3BHUTKY.

TeopeTnuHui 3MICT TpeaIMETHOI 00iacTi: CydacHi HAyKOBI Teopii IS
3MIMCHEHHS JTOCIAHUITBKOI, TpodeciitHOl Ta BUKIAaNbKO1 AiSUTBHOCTI B
chepi  MareMaTWKH,  30Kpema, OKpeMHUX  po3aumiB  Teopil
nudepeHIiabHUX PIBHSAHD Ta TEOPii PyHKITIH.

MeTo1u, METOIMKH Ta TEXHOJIOTIi: 3100yBa4 Ma€e OBOJIOIITH 3aralbHAMH
MeToJaMu  iHpOpMAIiiHUX, MpPOrpaMHUX Ta  KOMYHIKaI[iHHUX
TEXHOJIOT1M; METOJOJIOTi€I0 HAyKOBOi, MPOEKTHOI, OpraHizauiiHOl Ta
VIOPaBIIHCHKOI  JiSUTBHOCTI;  TEXHOJOTISIMH  TEJaroriyHoi  Ta
MPOCBITHUIIBKOI JISUTBHOCTI B Tally3l MaTeMaTHKH, 30Kpema, (axoBa
MiJITOTOBKA TOJISATAaE B OTPUMAaHHI KOMIIETEHTHOCTEH 3 pO3POOKH HOBHUX
Ta y3arajibHEHHI ICHYIOYMX METOJiB (yHIaMEHTAIbHHUX JOCHIKEHb 32
o0paHOIO  cremiaimi3ami€elo Ta IX 3aCTOCYBaHHS JO BHBYCHHSA
MPUPOTHUYNX, TEXHIYHUX, EKOHOMIYHUX Ta 1HIIMX MPOIIECIB.

IHCTpYMEHTH Ta O0JIagHAHHS: KOMIT IOTEPHI Ta MEPEKEeBi MPOTrpaMoBaHi
HPUCTPOI, 30KpeMa, KOMII'I0OTEpHa TEXHiKa Ta MAaTEeMaTH4HI MMaKeTH, 10
3a0€3MevYyl0Th  MPOBEACHHS  OOYMCIEHh  BHCOKOI  TOYHOCTI  Ta
NPEeJCTaBICHHS OTPUMAHUX PE3YIbTATIB JJIS IUPOKOT MyOIIKH.

OpienTalrist OCBITHbO-
HAYKOBOI MTPOrpaMu

OCBITHBO-HAYKOBa aKajeMidHa

OcHoBHUII (poKyC OCBITHBO-
HayKOBOI IIPOTpaMHu Ta
crieriamsanii

OcHoOBHUM doxyc OHII 30CepeaKEHO Ha OBOJIOJIIHHI
KOMIIETEHTHOCTSIMU, HEOOXITHUMHU Ui HAaOyTTd YMIHb IPOBOJUTH
HAYKOBI JOCIII/DKEHHS B Taly3l MaTeMaTUKU Ta HABUYOK JTOBEJCHHS iX J10
MUpPOKOoi MyONiKK, 30KpeMa, MporpamMa 30CepeKeHa Ha 3J00yTTs
norMOJIeHNX 3HaHb y OKpPEMHMX po3jiiax Teopii AudepeHIialbHuX
PIBHSIHb 3 YaCTUHHUMH NOXIJHUMH Ta Teopii QyHKIIIN.

Oco0aMBOCTI OCBITHLO-
HayKOBOI IIpOTpaMu

I[Tix yac HaBYaHHS B acMipaHTypi 3400yBayil 3aJIy4alOThCs 10 BUKOHAHHS
HAayKOBO-JIOCTIHOT TEMAaTUKH, IO BHUKOHYEThCS B I1HCTUTYTI, Ha
npakTuii HaOyBaloyd HEOOXiJHI KOMIIETEHTHOCTI  JOCIiAHHUIIBKOL
JISITBHOCTI JIJIS TTOTATBIIOTO BUKOHAHHS CBOIX MpodeciitHMX 000B'sI3KIB.
[Tporpama Ga3yeThcst Ha (PyHIAMEHTATBbHUX HAYKOBUX MOJIOKEHHAX 13
BpaxyBaHHSM Cy4aCHOTO CTaHy pO3BHTKY B Tally3i CydYacHOI
MaTeMaTHKH.

4 — IlpuaaTHicTh BUIYCKHHMKIB /10 MPAaNeBJAMITYBAHHS TA MOJAAJbIIOI0 HABYAHHS

[TpaneBnamryBaHHs

3rinno 3 Knacudikaropom mnpodeciit K 003:2010, 3arBepkeHoro
Hakazom JlepkcmoxuBcTanmapty Ykpaiam Bix 28.07.2010 Ne 327 3i
3minamu 3rifHo Hakazy Minekonomiku Ne810-21 Bix 25 sxoBTHs 2021p.,
BUITYCKHUKH aCIlipaHTypH MArOTh TaKi EPCIICKTHBH MTPAIIEBIAIITYBaHHS:
- 2121.1 Monoamuii HayKOBUH CHIBpPOOITHUK (MaTeMaTHKa) , HAyKOBHii
CIIBpOOITHUK-KOHCYJIBTAHT (MaTeMaTHKa), HAYKOBHUH CHIBPOOITHHUK
(MaTemaTHKa)

- 2121.2 MaremMaTuk




- 2310.2 AcucTeHT, BUKJIa1a4 3aKjay BUIIOT OCBITH

3rigno i3 Knacudikaropom BuaiB ekoHoMiuHoi fisutbHocTi 1K 009:2010,
3atBepmkeHoro  Hakaszom  JlepkcnokuBcTanmapry  YKpaiHu — Bij
11.10.2010 Ne 457 3i 3minamu 3rimHo Haka3zy Minekonomiku Ne306 Bix
24.02.2020 p. BUIyCKHUKH acHipaHTYPH MOXKYThb OpaTH y4acTh y TaKUX
BUJIaX €KOHOMIYHO]I JisIIIHOCTI:

- 72.19 JlocmimkeHHS W EKCIIEpUMEHTabHI PO3POOKH B Tally3l IHIIUX
NPUPOJHUYMX 1 TEXHIYHUX HAYK;

- 85.42 Buna ocsira.

Micus mpaneBlIamTyBaHHs: BiIUTH Ta J1abopaTopii HAyKOBO-IOCTITHUX
ycTaHoB; podiIbHI Kadeapu 3aKiaaiB BULIOI OCBITH; IMiANMPHUEMCTBA, Ta
oprauizauii, IiSUIBHICTH SKHMX IIOB’s3aHa 13 MPOBEACHHSIM HAYKOBUX
JIOCJIIJDKEHD B rajy3i MaTeMaTHKH.

Ilomanbie HaBYUaHHS

3mobyBay  crymeHss  goktopa  (Qimocodii 32 cHemianbHICTIO
111 MaremaTrka Ma€e MpaBo Ha IPOJAOBKEHHS HAaBYaHHS, a CaM€ Ha!

- 3100yTTS HAyKOBOTO pIiBHA BHIIOI OCBITH (JIOKTOp HayK), IO
BIJIMOBia€ BOChbMOMY KBamidikamiiiHoMy piBHIO HallioHanbHOI paMku
kBaumipikariii 1 mependagae HaOYTTS KOMIIETCHTHOCTEH 3 pPO3pOOIICHHS i
BIIPOBA/DKEHHSI METOJOJIOTII Ta METOAMKH JOCTIIHUILBKOI poOOTH,
CTBOPEHHSI HOBHX CHCTEMOYTBOPIOIOYHMX 3HAHb Ta/ab0 MPOrPEeCHBHUX
TEXHOJIOTiM, pO3B’S3aHHA BAXJIMBOI HAayKoBOoi ab0 MPHUKIAAHOT
po0JieMH, sika Ma€ 3arajJbHOHAIlIOHAIbHE a00 CBITOBE 3HAUCHHS;

- HaBYaHHs Ha BOCbMOMY KBaniikamniiHoMmy piBHi HarioHanbHOT pamMku
KBaJTi(iKaIliil B CIOPIAHEHUX CHEiaIbHOCTSIX;

- OCBITHI NpOTpaMu, JOCTIAHUILKI TPaHTH Ta CTUIICHIIi, IO MICTATH
JIOJTATKOBI HAYKOB1 Ta OCBITHI KOMITOHCHTH;

- miaBUIIEHHS KBamidikamii B HayKoBO-AOCHiAHMX iHCTHUTyTax HAH
VYKpaiHu, OpoBIJHUX YHIBEPCUTETaX Ta HAayKOBO-IOCIIJHUX LIEHTpax
BHCOKOTEXHOJIOTIYHIX KOMIaHIH.

5- Buknanannsi Ta OIIiHIOBaHHH

BI/IKJ'IaJIaHHﬂ Ta HaBUaHHA

3aranbHUM CTWJIb HaBYaHHS — MpoOJIeMHO-OpieHTOBaHUM. JlekuiiiHi Ta
NPaKTUYHI 3aHATTS, HAyKOBI ceMiHapu, CaMOHaBYaHHs, 1H(opmariiiHa
HIATPUMKA Ta 1HAUBIAyaJIbHI KOHCYJIbTallli. Y CIM YYaCHUKaM OCBITHBOTO
npolecy HalaeTbesd JIOCTYNMHA 1 3po3ymijia iHopmalis Moo IijeH,
3MICTy Ta NpPOrpaMHUX pPE3yJIbTaTiB HaBYaHHS, MOPSAIAKY Ta KPUTEPIiB
OLIIHIOBAHHS B MEXaX OKPEMHX OCBITHIX KOMIIOHEHTIB.

Buxnananus mnpoBoauThes y ¢opMi: JIEKIil, ceMiHapH, NpPaKTUYHI
3aHATTA B MajJuX rpymnax (10 5 oci0), camocTiitHa poOoTa 3 MOXKIIMBICTIO
KOHCYJIbTAIlll 3 BHUKJIaJadeM, 1HIAUBIAyadbHI 3aHATTS, 3aCTOCYBAHHS
iHpOpMaLiHHO-KOMYHIKALlIHHMUX TEXHOJIOTIH 3a OKPEeMHMH OCBITHIMU
KOMIIOHEHTaMH,  TEXHOJIOTisSi ~ 3MIIIAHOTO  HaBYaHHS, IPAKTHKa;
NPOBEIEHHS  HAYKOBUX  JIOCHDKEHb,  BHUKOHAHHS  JOKTOPCHKOI
JUcepTalli; MpOBEIEHHS PeryIsipHUX KOH(QEpEeHLH, ceMiHapiB, JOCTYM
JI0 BUKOPUCTaHHS J1abopaTopii, 06JaHaHHS TOLIO.

Takoxx  mepenbavaeTbCsi ~ HANMMCaHHS ~ HAyKOBUX  cTaTed, IO
MPE3EHTYIOTHCS Ta OOTOBOPIOIOTHCS 3a y4acTi HAyKOBHX CIIBPOOITHHKIB
Ta acMipaHTIB.

O1iHIOBaHHSA

OruiHIOBaHHS HaBYAJIbHUX JIOCSATHEHb 3700yBadiB 3HIMCHIOETHCS 3a
OanpHO-periTuHTrOBOI0  (100-0anpHOI0) cHCTEMOIO, IO Tepemdavae
OLIIHIOBAaHHA 3700yBayiB 3a yci BUAM ayJWTOPHOI Ta 1032 ayJUTOPHOL
HaBYAJIbHOI JISUTHHOCTI, CHIPSMOBAHOI Ha OINAHYBaHHS HaBYAIBHOTO
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HABaHTa)XCHHS 3 OCBITHBOI TPOTPaMH.

IIxajga omiHIOBaHHA:

BigminHO - 90-100 0.;

nobpe - 75-89 6.;

3a710BiIBHO - 60 — 74 0.;

HE3aI0BLIBHO 26 — 59 6.;

HenpuiHATHO -0 — 25 6.

Cucrema OIIIHIOBaHHS 3HAHb OCBITHBOI-HAYKOBOI IpOTrpamMu mepeadayae
HACTYIHI BUIX KOHTPOJIIO:

- NOMOYHUL KOHTPOJIb MPOBOAUTHCS Yy (opMmi TecTiB, poOOTH Ha
MPaKTUYHUX 3aHATTIX, BHCTYIIIB Ha CeMiHapaX Ta KOHQEpEHINisX,
MiJTOTOBKY HAYKOBHUX 3BITIB;

- nidcymKosuii KOHTPOJb mependadae audepeHIiioBaHuNA 3aJliK, YCHUN
a00 MUCHMOBHIA ICIIUT; IOMIEPEIHIN 3aXUCT AUCEPTALIHOT POOOTH.

6 — IIporpamui 000B’sI3KOBI KOMIIETEHTHOCTI

IHTerpanbHa KOMIIETEHTHICTh

(IK)

31aTHICTh TMPOJYKYyBaTH HOBI HAyKOBI 11ei B Traiy3i MaTeMaTHKH,
30KpemMa, B Teopil audepeHliaJbHUX pIBHSIHb Ta Teopli (YHKIIIH,
PO3B’s3yBaTH KOMIUIEKCHI MpoOieMu B ranmy3i mpodeciiinoi Ta/abo
JOCTAHUIIBKO-IHHOBAIIHHOT ~ MisSJIBHOCTI, OPraHi30BYBaTH HAyKOBO-
JOCITITHUH Ta HAaBYAJILHUH IPOIIEC Ta MIPEJICTABIISITH CBOI Pe3YJIbTaTH.

3arajpHi KOMIIETEHTHOCTI
(3K)

3K 1. Anami3 i cuHTe3. 3[aTHICTh J0 aHali3y Ta CHHTE3y Ha OCHOBI
JIOTIYHUX apryMEHTIB Ta MepeBipeHHX (aKTiB; HABHYKU YIPaBIIiHHS
iH(dopmariero (YMiHHS 3HaXOIUTH Ta aHali3yBaTu iHGOpMAIlio 3 PI3HUX
JOKEpe).

3K2. JocaigHumbka  34aTHICTh.  KOMIETEHTHOCTI  IHIIIIOBATH,
BUKOHYBAaTH Ta 3IHCHIOBAaTH YNPABIIHHA HAYKOBUMH IPOEKTAMH
(iHauBiAyasbHO 200 B HAYKOBIHM rpymi), sIKI IPUBOJATH 10 OTPUMAaHHSA
HOBUX 3HaHb, CKJIQJaTH MpOMO3ULli 11040 (iHAHCYBAaHHS HAYKOBUX
JIOCIIJIKEeHb; 3/ITaTHICTh 3aCTOCOBYBATH 3HAHHS Ha MPAKTHUILL.

3K 3. I'nyukicte MmucieHHa. HaOyTTs THydkoro crnoco0y MHCIIEHHS,
AKMH Ja€ MOXIIMBICTH 3pO3yMITH M po3B’sa3aTu mpoOieMu Ta 3ajadi,
30epiratouu Ipu bOMY KPUTHYHE BIIHOIIEHHS 70 YCTAJICHUX HAYKOBUX
KOHIIETILIIH.

3K 4. KpearusHictb. [loTeHIian KpeaTUBHOCTI y T€HEPYBaHHI i1ed Ta
JOCSATHEHH]1 HAYKOBHUX IILJICH.

3K 5. I'pynoBa pobota. 3maTHICTh 10 B3aemojii (pobota B KOMaHI));
3JIaTHICTh MPAIfOBATH B MDKIUCIMILUTIHAPHIN KOMaHII.

3K 6. KomyHikaTuBHI HaBUYKH. 3/1aTHICTh €PEKTUBHO CHUIKYBaTHCS 13
CHELIaJbHOI0 Ta 3arajJibHOI0 ayJUTOPISIMH, a TaKOX IPEJCTaBIATH
ckiamHy 1HMoOpMaIiio y 3pydyHHH Ta 3pO3yMUTUN CHoci0 yCHO 1
MUCbMOBO, BUKOPHUCTOBYIOUH BiJIOBITHY TEXHIYHY JIEKCUKY Ta METOMM;
HAaBUYKW BUKOPHUCTaHHS 1HQOpPMALIMHUX 1 KOMYHIKAIIIHHUX TEXHOJIOT1;
3JIaTHICTh CHUJIKYBATHUCS PiTHOIO Ta JIPyrol0 IHO3EMHOIO MOBOIO SIK YCHO,
TakK 1 MUCbMOBO.

3K 7. MixkHapoIHU# Kpyro3ip. 34aTHICTh MpAIfOBaTU B MIXKHAPOIHOMY
CEpEeOBUILI, CTABUTUCS 13 MOBArol0 /10 HAI[lOHAJIbHUX Ta KYJIbTYpHUX
TpaauLliif, cIoco6iB poOOTH IHIINX WIEHIB TPYIIH.

3K 8. TlomynspuszamiitHi  HaBWYKA. BMiHHA  choiiKyBaTuCcs 13
HedaxiBLUAMHU; 30aTHICTh MPOBECTH YCHY IIPE3CHTAIl0 Ta HalHUCaTH
3pO3yMily CTaTTIO 3a pe3yjibTaTaMM MPOBEIEHUX JOCITIKEHb, a TaKOX
1010 CYYAaCHHX KOHLEMNINH y MaTeMaTHIl /i HedaxiBIiB y Wil ramysi;
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3IaTHICTH CITUIKYBATHUCS 3 €KCTIEPTAMH 3 THIIIMX TaTy3€H.

3K 9. YnpaBiiHChKi sIKOCTI. 34aTHICTh A0 OpraHi3alii i IaHy; 34aTHICTh
NpaioBaTd B yMOBaX OOMEXKEHOro dYacy Ta pecypciB, a TaKOX
MOTHBYBATH Ta KEPyBaTH POOOTOO HIIUX JJIsI TOCITHEHHS MOCTABICHUX
IiJIel; 3JaTHICTh aJanTyBaTUCS JIO HOBUX CHUTyallii Ta MNpHAMAaTH
pillIeHHS; 3/1aTHICTh MOTUBYBATH JIIOJICH Ta pyXaTHCS J0 CHUIBHOI METH.
3K 10. Buknaganeki 3matHocTi. KoMneTeHTHICT, HaBYaTH 37100yBaviB
nepmoro (0akalaBpChKHii) Ta APYroro (MaricTepchbKuii) piBHIB BHIIOL
OCBITH; (hOpMyBaHHS Ta yIOCKOHAJIEHHS MearoriYyHoi MaiCTepHOCTI.

3K 11. ETnuni yctanoBku. ETrka moBeqiHKA B HAYKOBHUX JOCTIIKECHHSX;
TypOOTa PO AKICTh PE3YJIBTATY.

3K 12. Ocobucti sikocTi. 31aTHICTb 1O HaBYaHHSA, CaMOPO3BHUTKY Ta
CaMOBJIOCKOHAJICHHSI MPOTITOM JKHUTTS; BU3HAYCHICTh 1 HAITOJICTIIUBICTD
10JI0 TTOCTABIICHUX 3aBJaHb 1 B3THX 000B’SI3KIB.

CrnemnianpHi (paxosi,
MPEIMETHI) KOMIIETeHTHOCTI

@K 1. 3HanHs icTOpii PO3BUTKY Ta CyYaCHOTO CTaHy HAyKOBUX 3HaHb 3a
CIEIIATBHICTIO Ta OOPAHOIO CIEIiai3alli€ro.

@K 2. 3pmaTHICTH 3aCTOCOBYBATH Cy4YyaCHY METOJIOJIOTiIO, 3arajibHi Ta
CHeIiaIbHI METOAW HAyKOBOTO JIOCHIJDKCHHS 3a CICHMIANBHICTIO Ta
00paHoIo criemiaizaliero.

@K 3. Yminas GopmysroBaTH 3arajbHy METOJOJIOTIYHY 0a3y BIIACHOTO
HayKOBOT'O JIOCJIIJDKEHHS, YCBIIOMJIFOBAaTH HMOTO aKTyaJIbHICTh, METY 1
3HAYCHHS JIJIS1 PO3BHUTKY IHIIHMX Taly3ei HAyKH.

@K 4. 31aTHICTh JOTIYHO MUCTHUTH, (OPMYIIIOBATU, CTPOTO JOBOAUTH Ta
MIEePEBIPATH MPABWIbHICTh MATEMATUIHUX TBEPKEHb.

@®K 5 3parHicTh MpeACTaBISATH Ta OOTPYHTOBYBAaTH  pe3yJbTaTH
TEOPETUYHUX MATEMATUYHHUX JOCTIDKeHb Yy ¢opmi, sKa BiAMoBinae
MO>KJTUBOCTSIM CIIPHUIHSATTS ayAUTOPIi.

®OK 6. HalOyTTss 3araibHUX yMiHb IOJ0 OCOOJMBOCTEHM oOpraHizarii
HAyKOBO-AOCTIIHUIIBKOI ~ JISUIBHOCTI B HAyKOBIH  yCTaHOBI  Ta
BUKJIQ/IaIIbKOT pOOOTH B 3aKJIaJll BUIIIOT OCBITH,

@K 7. 3gatHicTh 3A1HCHIOBATH TEOPETUYHI JOCIIIKEHHS MaTeMaTUYHUX
3aa4 3 BUKOPHCTAHHSM CIICHMIAIbHUX MaTEeMAaTHYHUX TAKETIiB Ta
aHaJi3yBaTH OTPUMaHIi JaHi.

®K 8. 3partHicTh [0 BUCYHEHHS HOBHUX 17iel, pO3B’sA3aHHA
MDKIMCHUIITIHATHUX Ta MPUKIAJAHUX 3a/1a4.

®K 9. OponopiHHS  3araJbHUMH  METOJaMH,  TEOPETUYHUMHU
MOJIOKEHHSMHU Ta OCHOBHUMH 3aCTOCYBaHHSIMHU TEOpii KBa3iKOH(POPMHHUX
B1J100pa’keHb Ha IUIOIIHHI.

@K 10. OBOnOAiHHSA TPATUIIHHUMH Ta CyYaCHUMHU MaTeMaTUYHHUMHU
METOaMH JIOCIIPKEHHS Ta 3aCTOCYBaHHSIMU PiBHAHHS benbTpami.

@K 11. 3parHicTh 3aCTOCOBYBAaTH CHEIliallbHI METOAM B Teopii
B1J10Opa)keHb Ta TEOPil AaHATITUYHUX QYHKIIIH 11X y3araibHEHb.

®K 12. OBoiomiHHA OCHOBHMMH IOHATTIMH, MigAXOZaMH Ta
MPUHIMIIAMUA CYYacHMX PO3JUTIB (PYHKIIIOHAJIBHOIO aHalli3y, PIBHSHb
mareMaTHuHoi  (i3uku Ta  Teopii  audepeHIiabHUX  PIBHSHB,
3aCTOCYBaHHS a0CTPAaKTHUX METO/IB MPHU PO3B’A3aHHI 3a/1a4.

@K 13. OBonOAiHHSA CydyaCHUMH METOJaMH TeOopii TpaHWYHHX 3a1ad,
Teopii y3araqbHeHUX (PyHKILIN, Teopii onepaTopis.

@K 14. OBonoaiHHA CHIEIiATbHUMH PO3/LIAMHU Ta METOIaMHU JOCTiIKEHb
Teopii (YyHKIIOHATILHOTO aHali3y Ta Teopii qudepeHiiaTbHUX PiBHSIHB,
HaOyTTd yMiHb €(EKTHBHO 3aCTOCOBYBATH iX JIsi aHANi3y CKIAJHUX
CUCTEM Ta SIBUIL.




7/ — IlporpamHi pe3yjibTaTH HABYAHHSA

PH 1. 3natu Ta po3ymiTH TpaaulliiiHi Ta EPEeaIOBI TEHEHIII] B raqy3i MaTEeMaTHUKH, €Tallld ICTOPUIHOTO
PO3BUTKY MaTeMaTHYHUX 3HAHb 1 MapagurM, GopMyBaHHs MOTIHOICHOI CUCTEMHM HAyKOBUX 3HaHBb 3a
HaAMpPsIMOM JOCIII>KEHb.

PH 2. Po3ymiTi mpaBOBi, €TWYHI Ta IICUXOJOTIYHI acmekTd mpodeciiiHoi HiSUTBHOCTI HAyKOBOTO
CHiBpoOiITHUKA (JOCHITHUWKA) Ta BHUKJIAJadya B 3aKjIaJli BHUIIOI OCBITH, HAaOyTTS HAaBHYOK HAayKOBO-
JOCTITHOT POOOTH.

PH 3. 3natu ocHOBHI mpuHUIMIIK, (OPMH Ta METOJIU IMPOBEACHHA HAYKOBHX JIOCIIKEHb B ramysi
MaTEMaTHKH, BOJIOJIITH MATEMAaTUIHUM arapaToM B 00’€Mi, TOCTaTHLOMY I TPO(eCiifHOT AisITBHOCTI.
PH 4. BwmiTu BCTaHOBIIOBaTH HOBI HAayKoB1 (paKkTH, HaJgaBaTH iM IIOSCHECHHs 3 TIO3WIIA HayKH,
MOKa3yBaTH iX TEOpEeTUUHE a00 MPaKTUYHE 3HAYCHHSI.

PH5. BmiTi 3a 10HOMOTrOK TEOPETHYHOIO MAaTEeMAaTHYHOTO amapary JJOCHiIKyBaTH pPi3HOMaHITHI
NPUPOJIHI SBUIA Ta MPOLECH, TPOBOJUTH aHAJi3 BIUIMBY Ha HUX PI3HUX (PAKTOPiB, a TAKOXXK BUBYATH
B32€EMOJIII0 MDXK SIBHILIAMH 3 METOI0 OTPUMAHHS MEPEKOHIMBO TOBEACHUX 1 KOPUCHUX (PYHIAMEHTAIbHUX
Ta MPAaKTUYHUX PE3YIIbTATIB.

PH 6. Maru HaBHYKH BHUKOPHCTAHHS 3arajibHUX O(IiCHUX Ta CHEIiali30BaHUX MPOrPaMHHMX 3ac00iB 3a
HanpsMOM TPOQECIfHOT TiSUTPHOCTI, BMITH KOPHCTYBATHUCS CIICIIaIi30BaHUMH IHTEPHET-PECYPCaMHU.

PH 7. BmiTu mosicHIOBaTH CKJIaJHI MaTeMaTH4YHI KOHIIEMIII MOBOIO, 3pO3yMiJoOI00 isl HedaxiBLIB y
rajgy3i MareMaTWKH, NpPEJCTAaBISATH pe3yJbTaTH HAYKOBHUX JOCHDKEHb Ha HAyKOBHUX Ta
MOMYJISPU3ALIMHUX 3aX0ax.

PH 8. 3nilicHioBaTr npodeciiiHy MICbMOBY 1 YCHY KOMYHIKaIlil0 YKPaiHCHKOIO Ta iIHO3EMHUMH MOBaMH.
YMITH mpamioBaTu 3i CHEIaIbHOIO JIITEPaTypol0 Ta HAYKOMETPUYHUMH 0a3aMu JaHUX, B TOMY YHUCIHI
1HO3eMHOIO MOBOIO.

PH 9. HaOyTTs HaBHYOK CaMOCTIHHO Ta Yy CKJIaJi TPyId IPOBOJUTH HAYKOBI AOCIIHKCHHS, YIPABIIHHSI
HAyYKOBUMH TPOEKTaMHU Ta/ab0 CKIIAJEHHS MPOIMO3UIii moa0 (iHAHCYBaHHS HAYKOBHX JOCIiIKEHb,
CKJIaJaTH 3BiTH, 3HATH METOAMKY IMiATOTOBKU MOBIJIOMJIEHb, JOMOBIIeH, HAYKOBUX CTaTel TOL0. 3HAHHS
OCHOBHHMX MDKHApPOJHUX TPABOBHX VYTOJ Ta 3aKOHOJABCTBA YKpPaiHW 3 THTaHb IHTEIEKTyaJIbHOI
BJIACHOCTI, HaOyTTS OCHOBHMX HaBHYOK WIOJ0 OCOOJMBOCTEH CTBOPEHHS, OXOPOHH, peecTpauii Ta
3aXUCTY PE3yJIbTATIB IHTEIEKTYAIbHOI JiSTTLHOCTI.

PH 10. Bwmitu opraHi3yBaTu HemepepBHHUN BIACHUN CaMOPO3BUTOK 1 CaMOBJOCKOHAJIEHHS, HAaOYyTTs
THYYKOTO CIIOCOOY MMCIIEHHS MPU TBOPUOMY JIOCIHIIKEHHI, B TOMY YHCI1 MPUKIAJHUX MaTeMaTHUYHUX
npooiem.

PH 11. Bmitu ¢opmyntoBatu HaykoBl NpoOjeMH 3 OIJIAAy Ha IIHHI CTIH OpIEHTHPU CY4YacHOTO
CYCIIJILCTBA Ta CTaHy ii MOTOYHOTO JOCIIIKEHHS.

PH 12. Po3p’a3yBatu yHIaMEeHTalIbHI Ta MPUKIAAHI 3a7adl NPUAATHUMA MAaTeMaTUYHUMM METOJaMH,
NEepeBIPATH YMOBU BUKOHAHHS MaTEeMaTHUYHUX TBEPKEHb, KOPEKTHO MEPEHOCUTH YMOBH Ta TBEP/KEHHS
Ha HOB1 KJIacM O0’€KTIB, 3HaXOAMTH M aHai3yBaTH BIANOBIJHOCTI MDXK IOCTaBJIEHOK 3aJadyero i
BiJIOMUMH MOJEISIMHU, OyAyBaTH Ta TOCIIKyBaTH HOBI MAaTeMaTUYHI MOJEIIL.

PH 13. 3natu TeopeTH4HI OCHOBH 1 3aCTOCOBYBATH CIIEl1albHI METOAM JTOCIIKEHHS B TeOpii QyHKIIiH
KOMILJIEKCHOT'O 3MIHHOTO Ta Te€Opii KBa31KOH(POPMHHUX Bi10OOpaKeHb.

PH 14. BosoaiTé OCHOBHUMH aHATITHYHUMH Ta TEOMETPUUYHUMH METOJAMHU JOCIIKEHHS aHATITUIHUX
(yHKIIH 1 BUBYEHHS X OCHOBHHUX BJIACTUBOCTEH.

PH 15. [ornu6neni 3HaHHS 3 Teopii 301KHOCTI 1 KOMITAKTHOCTI KBa31KOH(GOPMHHUX BIJOOpa’ke€Hb B
KOHTEKCTI 1H(IHITe31MaTIbHOTO aHaJli3y X JIOKaJIbHOT 1 TPAaHMYHOI TOBE/IHKH.

PH 16. 3Hatu TeopeTHyH1 OCHOBU 1 3aCTOCOBYBaTH METO/AM CydacHOi Teopii nudepeHiiialbHUX PIBHSIHb
Ta Teopii HeNMHIHHUX KOJMUBaHb JUIA PO3B’A3yBaHHA (PyHIaAMEHTAIbHUX Ta MPUKIATHUX 33/1a4.

PH 17. 3naTtu TeopeTnyuHi OCHOBH 1 3aCTOCOBYBATH METO/IM Cy4aCHOI HAYKOBOi Teopii (hyHKIIIOHAIEHOTO
aHaji3y, OCHOBHI BJIACTHBOCTI JU(EpeHIiaTbHUX ONepaTopiB, Yy3araJbHEeHHX (YHKIIH 1 BMIHHA
e(EeKTHBHO 3aCTOCOBYBATH iX JUIS CHHTE3Y 1 aHANI3y CKJIaJHUX CHCTEM Ta SIBHILI.

PH 18. 3HaTu TeopeTMuHi OCHOBM 1 3aCTOCOBYBaTH METOAM TeOpli TpaHWYHUX 3adad Juist
nudepeHIliaTbHIX PIBHSIHb.

PH 19. 3HaTu TeOpeTWYHI OCHOBHM 1 3aCTOCOBYBATH CYYacHI METOIM MaTeMaTU4HOl (i3ukH Juis
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MOJICITIOBaHHS pealbHUX (I3UYHUX, OI10JOTIUHUX, EKOJIOTIYHHX, COIllaTbHO-CKOHOMIYHMX Ta IHIIUX

MIPOIIECIB 1 SBUIIL.

PH 20. 3pmatHicTh OiITH COIIAJBLHO BIANOBINAJRHO Ta TPOMAISHCHKO CBIJOMO, BIPOBA/KyBaTH B
HAYKOBUX JOCTI/DKEHHSX Ta BUKIAIANBKUHN JisITbHOCTI CTAHAAPTH aKaJAEMidHOT T0OpOUECHOCTI.

8 — PecypcHe 3a0e3neueHHs1 peaJizauii 0CBiTHbO-HAYKOBOI IPOrpamMu

Kanpose 3abe3neueHHs

KanpoBe 3a0e3neueHHst BiamoBinae 4YWMHHUM JIiEeH3IHHUM yMOBaMm
MIPOBA/KEHHS OCBITHBOT AISUTBHOCTI Yy cepl BUIIOT OCBITH Ta 6a3y€ThCs
HA HACTYITHUX MPUHIIUIIAX:

— BIAMOBIIHOCTI HAayKOBHX CIICHIAJIbBHOCTEH HAyKOBO-TIEAAroriyHNX
NpaliBHUKIB OCBITHIM Taly3i 3HaHb Ta CIELiaIbHOCTI;

— MOHITOPUHTY pIiBHS HAayKOBOi aKTHBHOCTI HAyKOBUX 1 HAyKOBO-
NeIaroriyHUX MPaliBHUKIB;

— BIIPOBAJDKEHHS PE3YJIbTATIB CTAXKYBaHHs Ta HAYKOBOI JisUTBHOCTI B
OCBITHIH mporiec.

Jlo BUKIaJaHHS HABYAIBHUX JUCHUIUIIH JOMYCKAIOTHCS BUKIHOYHO
MpaliBHUKA BHUCOKOT KBami(ikamii 3 HAYKOBUMH CTYNCHSIMH Ta
BYCHMMH 3BaHHSMH, SKi MarmOTh JIOCTAaTHIM JIOCBil HaBYaJIbHO-
METOMMYHOI poOOTH Ta BIAMOBINAIOTH KBamiikaIii BIAMOBITHO [0
creniajabHOCTI.

MarepiasibHO-TEXHIYHE
3a0e3eYeH s

1. Jlns 3abesmedyeHHss HaBuaHHA y (opMi «odumaliH» HasBHICTH
HOPUMILIEHD JUIS IPOBEACHHS 3aHATh, @ TAKOXK CXOBMIIA JIUIsI BAKOHAHHS
3ax07iB Oe3IeKH.

2. Jlns 3abe3nedyeHHS JUCTaHIIMHOI (OPMU HAaBYaHHS HASBHICTH
00JaIHaHHS, KOMII'FOTEPHOI TEXHIKU Ta POTrpaMHOro 3a0e3MneyeHHsl.

Indopmariiiine Ta HaBYalIbHO-
METOANYHE 3a0€e3IeYeHHSs

1. HasBHicTh o(iniliHOro BeO-calfTy 1HCTUTYTY, Ha SKOMY pO3MillleHa
OCHOBHa 1H(popMallis Mpo JiSUIbHICTh IHCTUTYTY Ta OpraHizauilo
HaBYaJIbHOTO MPOLECY.

2. Tlocrifine oHOBIEHHs O10J10TEKH HAYKOBOIO JIITEPATypol Ta
NEepiOMYHUMHU BHJIAHHSIMU, B TOMY YHCJ B €JIEKTPOHHOMY BHIJISAIL
(HaJlaHHS €JIEKTPOHHOI 010I10TEKH Y BIIA1IaX).

3. HeoOmexenuit 6e31poToBUi JOCTYH 10 Mepexi Internet.

4. HasBHICTh MOBHOTO JOCTYIy IO NPOBIAHMX HAyKOMETPUYHUX Oa3
Scopus Ta Web of Science, HasBHICTb AOCTYIy A0 CIeliali30BaHOi
matematuyHoi ©Oa3u MathSciNet Ta gocTymy 40 MOBHOTEKCTOBUX
eJIEKTPOHHUX PECYpPCiB MPOBIJHUX BUAABHULTB HAYKOBOi JIiTEpaTypH
yepe3 Research4L.ife.

5. HaBuasnbHO-MeTOMYHI MOCIOHUKH Ta MOHOTpadii.

9 — AkaaeMiuyHa MOOLJIBLHICTH

HarionansHa kpeautHa
MOOUIBHICTH

[TepenOavyae MOXJIMBICTH HallOHAJIBHOI KPEJUTHOI MOOLIBHOCTI 3a
JNeSKUMU OCBITHIMM KOMIIOHEHTaMHM, IO 3a0e3medyioTb HaOyTTs
3aranbHUX a00 crenianbHuX ((haxoBHUX) KOMIIETEHTHOCTEH.
OuiHIOBaHHS pe3yJbTaTIB HaBYaHHS Ta aKaJeMIYHUX JOCSITHEHb
NPUBEJCHO Y BIANOBIAHICTH /0 €BPOIEHCHKOI KPEIUTHOI CHCTEMH i
CIIBBIJHOCHE 13  HAI[IOHAJILHOIO  IIKAJIOK  OIHIOBaHHS, IO
YMOXKJIUBIIIOE B3a€EMO3apaxyBaHHs KPEAUTIB MK PI3HUMH YCTaHOBaMHU
KpaiHu.

MixHapoaHa KpeAUTHA
MOOUIBHICTH

3MIACHIOETBCS HA  OCHOBI  JBOCTOPOHHIX MApTHEPCHKUX  YTOJ
(moroBopiB) mpo cmiBpoOiTHUnTBO MiX [[IMM HAH VYkpainn
3aKOpPJIOHHUMH HayKOBHUMH Ta OCBITHIMHM 3aKjaJaMd. 30KpeMa, B
IHCTUTYTI YKJIQJICHO JOTOBOPH PO CHIBpOOITHUIITBO 3 IHCTHTYTOM
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IOUHAMIKA CKJIQQHUX TeXHIYHHX cucreM 1iM. Makca [lmanka
M. MarneOypr (Himeuunna), Iactutyrom TexHomorii M. XoJ0H
(I3painp) Ta [HCTUTYTOM MaTeMaTHKH 1 KOMII IOTEPHHX HayK Akanemii
Hayk Monnosu M. Kummnis (Pecriy6nika Momnosa).

Takox i 3a0e3rneueHHs MIDKHApOAHOI KPEAMTHOI MOO1IBHOCTI
nepeadavyaroThCsl y4acTh aclipaHTiB y MDKHApOIHUX KOH(EpeHIisX,
HAayKOBHUX IIIKOJIaX, CEMiHapaxX, € MOXJIMBICTh Yy4YacTi y BHKOHAHHI
HAYKOBHUX ITPOEKTIB, CTAXKYBaHHI TOLIO.
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2. [lepesiik KOMIIOHEHT OCBITHBOI CKJIAI0BOI OCBITHHO-HAYKOBOI IPOIrpPamMu

Kon KoMNIOHEHTH OCBITHHOT CKJI0BOT KinpkicTs _ ©opma
. . . NniACyMKOBOIo
(HaBYAIBHI JTMCIUILIIHN) KpeauTis KOHTDOTIO
OBOB’A3KOBI KOMIIOHEHTH OHII
I. Iluxa 3arajibHOI NiATOTOBKH
3111 dinocodiss HAYKU Ta KyJIbTYPH 6 iCIIUT
3112 InozemHa moBa mpodeciifHOro crhpsMyBaHHS ISt 8 icnut
MIJTOTOBKK  acCHipaHTIiB 10 pIBHSA  3arajbHO-
€BPOMNEHCHKOTO CTaHIAPTY BOJIOIIHHS MOBOO C1
3113 Meronomoris MiATOTOBKM HAyKOBOi myOJikamii Ta 3 3aIIK
JcepTaiiHoi poOoTH
3114 Opranizarttis HAYKOBO-JI0CII1THULIBKOT Ta 3 3aIIK
BHKJIAJIAIIBKOT TISTEHOCTI
Ycboro 3a HUKJIOM: 20
I1. Huka npodeciiiHOl MiATOTOBKH
1111 KBasikondopmuuii anamiz 1 KpaloBi 3amadi 3 ICIIUAT
MaTeMaTH4HOI (Pi3uKn
112 JliHiliHI Ta KBa3UIiHIAHI PIBHAHHS EJINTHYHOTO 1 3 1CIIUAT
apaboTiYHOTO THITY
1113 CyyacHi npo0s1emMu Teopii HeJTiHIMHUX KOJIMBaHb 3 ICITAT
Ycboro 3a HUKJIOM: 9
IIl. AcucreHTChKA MPAKTHKA
AIl ACHCTEHTChKA NeJaroriyda mpakTHKa 3 3aJIK
Ycboro 3a HUKJIOM: 3
1V. AtecTanis
I1A ITorouna arecrarist
EJIP ITonepenHs excrepTusa qucepTaniiHoi po6oTH
Yeboro 3a HUKJIOM:
BUBIPKOBI KOMIIOHEHTH OHII
1. Huka gucuunid BijibHOro BUOOpY
Buobipkosuii 010k 1. Teopis ¢pyHkuii
JB1.1 PiBasiHHS BenbTpami: reoMeTpudHMIA MiaXia 4 1CIIUT
JAB1.2 Monyii B cydacHii Teopii BifoOpakeHb 4 1ICIIUT
JIB1.3 I"'eomerpuuHa Teopist GyHKILIN 4 icuT
JAB1.4 [HdiHITe3UMaTbHMI aHaNI3 BITOOpakeHb 4 icIuT
Buobipkosuii 0,10k 2. JlndepenniajibHi piBHIHHSA B YaCTHHHUX MOXITHUX
J1B2.1 VY3aranpHeHi QyHKIIi 4 iCuT
JAB2.2 Enementn (QyHKumiOHaNBbHOrO aHamizy Ta ix 4 icnuT
3aCTOCYBAaHHS [0 3arajbHOi Teopil eMNTUYHUX
TpaHUYHHX 337249
J1B2.3 Jlesiki MUTaHHS AKICHOI TeOopii eMNTUYHUX PiBHSIHb 4 icnut
JPYTOT0 MOPSIKY
J1B2.4 SIKiCHI METOAM JOCHIKEHHS BHUPOKCHHX Ta 4 ICITAT
CUHTYJISIDHUX 1apaboIiuHUX PIBHSHb
Buo6ipkosuii 0.10k 3. Teopist HeJIIHIHHUX KOJIMBAHb
JIB3.1 Bubpani nutanHs Teopii KpaioBUX 3a1a4 4 ICIIUT
JIB3.2 KpaiioBi 3amaui mns cucrteM audepeHIiaabHo- 4 1CIIUT

ayireOpaiyHuX PiBHSAHB
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JIB3.3 KpaiioBi 3a7a4i 3 iMITyJIbCHUM BITABOM 4 ICTTAT
J1B3.4 KpaiioBi 3amaui Teopii pi3HHILIEBO-aNTreOpaiaHuX 4 icnut
pIBHSIHB
3araJbHOHAYKOBI JUCUMILITIHA
J1B4.1 OxopoHa npaB iHTENEKTYaIbHOI BIACHOCTI B 4 icnut
npodeciiHii TisTTbHOCTI
J1B4.2 BunaBauua cucrema LaTeX B HayKoOBii mpakTuili 4 ICIIAT
Ycboro 3a HUKJIOM: 16
PA3OM 48

IpumiTka: 3 UKy AMCUUIUIIH BUIBHOTO BHOOPY 3100yBau Mae MOXKJIMBICTH 0OMpaTH OJUH i3
BHOIpKOBHX OJIOKIB, IKMI HAHOUIbIIE BiAMOBIgaE 0OpaHOMY HAmpsaMy JAOCTiHKeHb. 3a OakaHHSIM
3n00yBaua oOjJHa IUCHMILIIH oOpaHOro OJIOKY MOXxe OyTH 3aMiHEHa Ha 3araJbHOHAYKOBY
muciumiiny. Kpim toro, 3a OaxanHsM 3700yBada oJHA 3 AMCLUMILUIIH O0OpaHOTO BUOIPKOBOTO
0510Ky MOXe OyTH 3aMiHEHa AUCIUILIIHOO 3 IHIIOTO BHOIPKOBOTO OJIOKY.
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3. CTPYKTYpHO-J10TiYHa cXeMa OCBITHbO-HAYKOBOI MPOrpamMu

OCBITHA CK/IALLOBA OCBITHbO-HAYKOBOI MPOrPAMU

/

NiAroTOBKM
(1 cemectp)

L

1. Liukn 3aranbHoOl

|

v

] B

®inocodia HaykmTa
KYNbTYpU

IHO3EMHa MOBa
npodeciitHoro
CNpAMYBaHHA

MeTogonoria NigroToskM
HaykoBoi nybnikaujiita
AncepTauiitHoi pobotn

OpraHi3alia HayKoso-
AOCNiAHWULBKOT T2

BUKN34aUbKol 4ifnbHOCTI

f

[

T

1 v,

11 Lukn

npodeciiHoi
nigroToBKU

L (1-2 cemectpn)

¥

¥

v B

KeasikoHOOpMHUI
aHanis i kpanosi 3agavi
MaTemMaTU4HOI Gi3uKkKn

JIiHiiHi Ta KBA3IATHIAHI
PIBHAHHA ENINTUYHOTO
Ta napaboniyHoro Tuny

CyyacHinpobaemu
Teopii HENTHIMHMX
KONMBaHL

|

| 4

L

1]

OBOB'A3KOBI KOMIMOHEHTHU

NpaKTUKa
(4 cemectp)

IS,
111, Acuc Ka |«

A

Y

4

Lukn Awciy

acnipanTa
(2-3 cemectpm)

BUBIPKOBI
KOMMOHEHTU

BinbHOro Bubopy

Aucumnnina 3a
subopom Ne 1

Aucumnnina 3a
subopom Ne 2

Aucuunnina sa
subopom Ne 3

Aucumnnina 3a
subopom Ne 4

NYBNIYHUIA
3AXUCT
JUCEPTALIIMHOI
POBOTU

C—

HAYKOBA CK/TIAAOBA
OCBITHbO-HAYKOBOI NPOTPAMM

Po6oTa 3 HaykoBOI

niTepaTtypoo \

A

Y4acTb y HayKOBUX
KoHbepeHuiax i
cemiHapax ‘—\
v YY4acTb Y NNaHOBUX
Migrotoeka / HayKOBO-A0CNiAHUX
AncepTauiiHoi poboTax
pobotn

Pobotas
HaYKOBUM
KepiBHUKOM

NyBnikayia
cTaTeit

X
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4. HaykoBa CKJIa10Ba OCBITHHO-HAYKOBOI IPOramMu

Pix . . .
. 3MmicT HayKkoBoi podoTH acnipaHTa @DopmMa KOHTPOJIIO
MiATOTOBKH
Bubip Ta 0OrpyHTYBaHHS TE€MH BJIACHOTO HAyKOBOTO | 3aTBEpKCHHS
JOCHIPKEHHsI, BU3HAYCHHSI 3MICTY, CTPOKIB BUKOHAHHS | iHIHMBIIyaJIbHOTO IUIAHY
Ta 00csATy HayKOBHX poOiT; BHOip Ta OOIpyHTYBaHHS | HaAyKOBOI poOOTH 3100yBada
METOJIONOTIi ~ TPOBENEHHS  BJIACHOTO  HAyKOBOro | Ha BueHiil paai iHCTUTYTY,
TIOCTIDKEHHS, 3IMCHeHHST OTJISAY Ta aHaNi3y HasBHUX | 3BITYBaHHA MPO XiJ
1 bi NOTJISAAIB Ta MiAXOIB, IO PO3BUHYNMCS B CYYacHil | BUKOHAHHS 1HIUBITyaJbHOTO
PIK Hay1Ii 32 00paHUM HATIPSIMOM. IJIaHy HaAyKOBOi poOoTH
[TigroToBka crateit mo myOmikamii B HAyKOBUX (DaxoBUX | 3M00yBada [Bidi HA PIK
BUJAHHIX (BITYM3HSHUX a00 3aKOPJOHHUX) 32 TEMOKO
JNOCHIDKEHHs;  y4acTb Yy  HAyKOBO-TIPAKTHYHHX
KoH(pepeHmiax (cemiHapax), BUKOHAHHsS IHIIUX BHUIIB
HAYKOBO-JIOCJIIJTHOT JIiSUTBHOCTI.
[IpoBeneHHst mijg KEpiBHUIITBOM HAyKOBOTO KepiBHHMKA | 3BITYBaHHA MPO Xix
BIIACHOTO HAYKOBOTO JOCIHI/DKEHHS, IO Tependadae | BAKOHAHHS iHAWBIIyaIbHOTO
BHPIIICHHS JOCII THULIBKAX 3aBlIaHb [UIAXOM | TUTaHY HayKOBOi poOOTH
3aCTOCYBaHHS! KOMIUIEKCY TEOPETUYHMX Ta eMIMipHYHHX | 3100yBaya JBivi Ha PiK
2 pik M?TomB' . . .
[TinroToBka Ta myOiikamisi craTeil y HayKOBHX (haxOBUX
BUJAHHSX 332 TEMOIO JOCIIKEHHS; y4acThb y HAyKOBO-
MPaKTUYHUX KOH(DEpeHIisxX (cemiHapax) 3 myOmiKaiiero
Te3 [IOTOBifel, BUKOHAHHS IHIINX BHUAIB HAYKOBO-
JOCHITHOT IisUTBHOCTI.
AHamiz Ta y3araJbHEHHS OTPHUMAaHUX pe3yJbTaTiB | 3BITYBaHHA MPO Xix
BJIACHOTO HAyKOBOTO JIOCHIIJDKEHHS, OOTPYHTYBaHHsI | BUKOHAHHS 1HIUBIIyaJbHOTO
HAyKOBOI HOBHM3HM OTPHMAaHHMX pe3yJbTariB, IX | IUIaHYy HayKOBOI poOOTH
TEOPETUYHOTO Ta/a00 MPAKTUYHOT'O 3HAYCHHS. 3mo0yBayva JiBidi Ha pik
3 pik [MigroroBka Ta myOmikamis cTateil y HayKOBUX (haXxOBHX
BUJIAHHSAX 33 TEMOIO JIOCHI/UKEHHS; Y4acTh y HAyKOBO-
MPAKTUYHUX KOHQEpEeHIisfX (cemiHapax) 3 ImyOiiKaIiero
Te3 JIOTOBIiJcH, BUKOHAHHS IHIIMX BHUJIB HAYKOBO-
JIOCJIiTHOT JTisSUTBHOCTI.
[TyGnikawiss crateil y HaykoBUX ()axOBMX BHIAHHSX 3a | 3BITYBaHHA IPO Xix
TEMOIO JIOCII/DKSHHS; y4acTh y HAyKOBO-TIPAaKTHYHUX | BUKOHAHHS 1HIIMBITyaIbHOTO
koH(pepeHiisx (cemiHapax) 3  myOJikaiiero  Te3 | IiaHy HayKoBOI poOoTH
JIOTIOBi e, BUKOHAHHS 1HIINX BUJIB HAYKOBO-JOCTIMHOI | 3100yBaya /Bidi Ha PiK.
JISIBHOCTI. ArecTarist 3m00yBaya
OdopmiieHHsT HAYKOBHX JOCSTHEHb acmipaHTa y (OpMi | pa3oBOIO CIeliati30BaHO
4 pik JqUcepTariii BIJIIOBIAHO bi o) BHUMOT YHHHOTO | BUCHOO P00 Ha ITiICTaBl

3aKOHOJ/IaBCTBA; MiJICYMOBYBaHHS ITOBHOTH BHCBITJICHHS
pE3yJIbTATIB JUCepTallil B HAYKOBHUX CTATTSX BiAMOBIIHO
JI0 YMHHUX BUMOT. AmipoOallisi ofiepKaHuX pe3yJIbTaTiB.
[ligroToBKa JOKYMEHTIB 10 TOIEPEIHBOI EKCIIEPTH3H,
MTPOXOJDKEHHS MOTEPEIHbOI eKCIEePTU3U UCepTaliifHOT
poGotu. IlimroroBka JOKYMEHTIB JO 3aXUCTy Ta 3aXUCT
JICepTallii.

myOJIITYHOrO 3aXHUCTY
HAYKOBHX JIOCSATHEHb Y
dhopmi gucepTartii

KinpKkicHI TOKa3HMKM HayKOBOi CKJIQZOBOI 3700yBauya CTymeHs JOKTopa ¢inocodii

JeTai3yl0ThCs 1HAMBITyadIbHUM TUIAaHOM HayKOBOi pOOOTH.

16




5. @opma arecrauii 3100yBayiB

Artecramisi 31m00yBada cTymeHs goktopa ¢inmocodii 31 cmemiampHocTi 111 MaTtemaTtuka
CKJIQIA€THCS 3 TOTOYHMX (IIOPIYHMX) TA MiJCYMKOBOI aTeCTaIlil.

Mertoro noTouHOi arecTauii € KOHTPOJIb 32 BUKOHAHHSAM 1HMBIIyalbHOIO IUIAHY aclipaHTa,
SKHIA CKJIAZA€ThCS 3 1HAMBIAYAIBHOTO TUIaHY HAyKOBOi poOOTH Ta iHAMBIAYaJIbHOTO HABYAIHHOTO
IUIaHy.

[Torouna arecrarisi BKIIOYA€ 1Ba BUAM KOHTPOIIIO:

1) OCBITHIM — CKJIaJaHHs €K3aMEHIB Ta 3aJIIKiB BIJMOBIIHO /10 HABYAJILHOTO IJIAHY;

2) HayKOBUH — JBa pa3W Ha pIK 3BITYBaHHA Ha 3acCiaHHl BIJAUTYy LIOJ0 POOOTH HaJ
JCepTaIli€lo, HAyKOBUMH ITyOJTIKaIlisIMH Ta arpooOaIri€ro Ha KoH(EepeHIlisax, ceMiHapax TOIIO.

KinneBum pe3ynbTaTOM HaBUaHHS AaclipaHTIB € MOBHE BHUKOHAHHSA OCBITHbO-HAYKOBOI
OporpaMM Ta IHIUBIAYyaJbHOTO IUIaHY, 30KpeMa, BHM3HAY€HAa Yy BIANOBIAHUX HOPMAaTUBHUX
JOKYMEHTax Ta IHAWBIAyalbHOMY IUIaHI KUIBKICTH OIMyONIKOBaHUX YH MOJAHHUX 0 JPYKY
HAYKOBHUX Ipallb 3a pe3y/ibTaTaMM HAyKOBHMX JOCIIJKEHb, anmpodallis pe3ysbTaTiB Ha HAyKOBUX
KOH(EepeHIIisiX, MIroToBka Ta MmyOiiuHuil 3axuct aumcepramii. Takok Ha 3acimaHHi Bimgiry
IHCTHTYTY, B SIKOMY 3ICHIOBAJIaCh IMiArOTOBKA 3100yBaya, 3aCIyXOBYETHCS HAyKOBA JIOTIOBI/b
3n100yBaya.

CraH 3aBepUICHHS OCBITHHO-HAYKOBOI NMPOTPaMU Ta TOTOBHOCTI JUCEpTamii MO 3aXHUCTy
BU3HAYA€THCSI HAYKOBUM KEPIBHUKOM, SIKHH T'OTY€ BHUCHOBOK 3 OLIIHKOK POOOTH 3100yBauda y
nporieci MiArOTOBKM AMCEpTallii Ta BUKOHAHHS IHIHMBIIyaJbHOTO IUIaHY HAyKoOBOI po0OOTH Ta
1HAMB1lyaJIbHOT'O HABYAJIBHOTO IIJIAHY.

HactynHuM eranmoM BHKOHAHHS OCBITHBO-HAyKOBOI MpOrpaMu € MyOiiyHa Npe3eHTaiis
3m00yBaueM HAyKOBUX pe3yJbTaTiB AucepTamii Ta ii OOroBOpeHHS Ha 3acigaHHS BIJIILTY
IHCTHTYTy, B SIKOMY 3IiiCHIOBajach MiATOTOBKAa 3/100yBada, ab0 y CTPYKTYpPHOMY MiApo3aimi
1HIIIOTO 3aKJjaly BUILOI OCBITH (HayKOBOI YCTAaHOBH), SIKIIO TaKy €KCIIEPTU3y HE MOXKHA IIPOBECTH
y BIANOBIJHOMY BIAJIUI I1HCTUTYTY. Pe3ynbTaTH OOroBOpeHHS Ta NPOBEINCHHS Mpe3eHTalil
BiZJOOpaXkaloTbCs y BHUCHOBKY IpPO HAayKOBY HOBU3HY, TEOPETUYHE Ta MPaKTHUHE 3HAUCHHS
pe3ynbTaTiB JucepTallii.

VY pa3li OoTpUMaHHS HEraTUBHOI'O BHMCHOBKY IpPO HayKOBY HOBM3HY, TEOPETHYHE Ta
NpaKTUYHE 3HAYEHHsI pe3yJbTaTiB AMcepTalii 3100yBay MOK€ IOBTOPHO 3BEPHYTHUCS 10
CTPYKTYPHOTO MiAPO3UTy 3aKjIaay HE Mi3HIIIe HIXK MPOTITrOM IIECTH MICALIB 0 3aBEPIICHHS
HOPMAaTUBHOTO CTPOKY HaBUaHHS 3a AaKpeIUTOBAHOK OCBITHHO-HAYKOBOKO MPOTPaMoi0 3
MUCbMOBOIO 3asBOI0 NP0 OTPUMAaHHS TaKOr'0 BUCHOBKY IICIIsl IOONpAIOBaHHS JucepTanii abo Ha
MOHOBJICHHS B 3aKJj1aJil JJIsl 3aBEPIICHHS BUKOHAHHS BIJIOBIIHOT OCBITHbO-HAYKOBOI MPOTpaMu y
pasi BiipaxyBaHHS.

3aKII0OYHMM €TarOM BHKOHAHHS OCBITHBO-HAYKOBOI MPOrpaMu € aTecTallis 3700yBada pa3oBOIO
CHeliaTi30BaHOI0 BUEHOIO PaJO0 Ha MiACTaBl MyOJiYHOTO 3aXUCTy HAyKOBUX JOCSTHEHb y (hopmi
aucepTartii

@dopma mpoBeleHHs aTecTalii Moke OyTH CKOperoBaHa y BIANOBIAHOCTI 31 3MiHaAMH
NPUHHATAMA Y YAHHUX HOPMATUBHUX aKTaX.
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1IJIMOBIIHOCTI OCBITHIX KOMIIOHCHT OCBlTHLO-HayKOBO'l. IporpamMu nporpaMmHuM KOMIECTCHTHOCTAMU
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/. Matpuus 3a0e3ne4eHHs] MPOrPaMHUX Pe3yJIbTATIB HABYAHHA

Bi)ll'[OBiI[HHMI/I KOMIIOHCHTaAMH OCBiTHLO-HayKOBO'l. nporpamm

0¢-Hd

6T-Hd

8T-Hd

LT-Hd

9T-Hd

GT-Hd

v1-Hd

€T-Hd

¢T-Hd

TT-Hd

0T-Hd

6-Hd

8-Hd

IIporpamui pe3yabratn HaBuanusa (PH)

L-Hd

9-Hd

S-Hd

v-Hd

¢-Hd

¢"Hd

T-Hd

+
+
+
+
+
+
+
=+
=+
+
+
+

HLHIHOLNOM
HLIF(O

311
3112
3013
3114
M1
T2
I3
All
IB1.1

1[B1.2

1B1.3

1IB1.4

1IB2.1

11B2.2

1B2.3

1[B2.4

JIB3.1

JIB3.2

JIB3.3

JIB3.4

T[B4.1

T[B4.2
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8. MaTpuus BiimoOBiAHOCTI MporpaMHuX pe3y/bTAaTiB HABYAHHS Ta KOMIIETEHTHOCTEM

E KomnerenTHoCTi

‘N

2. E 28 3araabni komnerenrnocri (3K) CrnenianbHi (paxosi) komnerenTrocti (PK)

g.‘ = &<

3 | &l o] x| w]| of | w| o S| = Q| T Y| 2| JI|[ L] el =] ®| @ S b ) I JENC T A
S| F| R R | | | R F| X K| F| 2| 2| 5| 5| 5| 5| 5| 5| B| 5| | 5| 5| 5| 5|5
PH-1 | + + + | + + +

PH-2 | + + |+ + |+ |+ |+ |+ |+ ]+ +

PH3 | + | + | + | + | + + |+ | +

PH4 | + | + | + | + | + + | + | +

PHS5 | + | + | + | + | + + |+ | +

PH-6 | + + |+ +

PH-7 | + + |+ |+ |+ | + |+ + | +

PH-8 | + + |+ |+ |+ |+ |+

PH-9 | + + 0+ |+ |+ |+ + +

PH-10 | + + |+ |+ |+ |+ + |+ |+ + +

PH-11 | + + |+ |+ |+ |+ |+ |+ + |+ + + |+ |+ + +

PH-12 | + | + | + | + | + + |+ | + +

PH-13 | + + | +

PH-14 | + +

PH-15 | + + | +

PH-16 | + + |+ | +
PH-17 | + + +
PH-18 | + + | +
PH-19 | + + |+ | +
PH-20 | + + + |+ |+ |+ |+ |+ |+ |+ + +

20



