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IH®OPMALIA ITPO 30BHILIHIO AITPOBALIIO

OcCBITHBO-HAayKOBa MporpaMa Ha 3700yTTS OCBITHHO-HAYKOBOTO CTYIEHIO:
noktopa ¢imocodii 3a cmemiambHicTI0 113 [lpuknagHa MaremaTtwka OIlIHEHA
MO3UTUBHO Ta pEKOMEHJ0BaHa 10 BopoBamkeHHda B JIBH3 «Yxkropoacekuit
HAI[IOHAJILHUIN YHIBEPCUTETY.

Penenzentu:
1. MenukoBcbkuit M.O. — TOKTOp TEXHIYHUX HaAyK, podecop, TUPEKTOP
IKHI HamionansHoro yHiBepcurety “JIbBIBCbKa MOJITEXHIKA .
2. bopsHCchKUi €. B. — oKTOp TEXHIYHUX HayK, ipodecop, mpodecop kadenpu
IITYYHOTO  IHTENEKTYy  XAapKIBCHKOTO  HAaIllOHAJBHOTO  YHIBEPCUTETY
PaIi0CIIeKTPOHIKH.



INHEPEIMOBA

OcBiTHbO-HAayKOBa mporpama «llpukinagHa MaremaTtwka» MiATOTOBKU
3100yBayiB BUIIIOI OCBITH HAa TPEThOMY (OCBITHbO-HAYKOBOMY) PiBH1 BHIIO1 OCBITH
3a criemianbHicTIO 113 Tlpukiagna mMareMatuka po3poOsieHa 3TiIHO 3 BUMOTaMHU
3akony Ykpainu «IIpo Buiry ocBiTy» Bijg 01.07.2014 Ne 1556-VII.

[Ipu po3pob1ii mporpamMu BpaxoBaHI BUMOTH MPOEKTY OCBITHBOTO CTaHIAPTY
TPETHOTO (OCBITHRO-HAYKOBOI'O) PIBHS BHINOI OCBITH YKpaiHu cremiaabHocTi 113
[IpukinanHa MaTeMaTuKa.

OcBITHBO-HAYKOBa Mporpama po3podieHa podoyoro rpyrnoro y CKIaii:

I'eue ®@.E. — 10KTOp TEXHIYHUX HAYK, Npodecop, 3aBiayBad kadeapu KiOepHETUKN
1 IPUKJIAHOI MaTEMATHUKU (TapaHT OCBITHBOI MPOTpaMu);

Mapuneus B.B. — noktop (i3uko-MareMaTHYHUX HAyK, Mpodecop, 3aBiayBad
kadenpu audepeHiaIbHUX PIBHAHb 1 MATEMAaTUYHOI (P13UKH;

Kopoab I.I. — pgoktop (i3uKo-MareMaTUyHUX HAyK, JOIEHT, MPOPEKTOp 3
HayKOBO-Tiearoriynoi podoru YxxHY;
Myaeca O.FO. — xkaHaugaT TEXHIYHHUX HayK, JOIEHT, JOLEHT Kadeapu

KIOEpHETUKH 1 MPUKIIATHOT MATEMATHKHU.

IIporpamy noroa:xkeHo:

I'apaHT OCBITHBOI pOrpamu npo¢. I'eue @. E.
Iepuuii mpopexTop npo¢p. Causka O. I'.
IIpopekTop 3 HayKoBOI podoTH npo¢. Cryaensk I. I1.
JlekaH MaTeMaTHYHOI0 (paKyJIbTeTy npou. Iosigaiiyuk M. M.

HavyaJbHUK HABYAJILHOI YACTHHU HITumak A. 1O.



1. MPO®LJIb OCBITHBOI-HAYKOBOI MPOT'PAMU
«IIpukaaana maremaTuka» («Applied mathematics»)
PiBHS1 BHIIIOI OCBITH: TPETHOI0 (OCBITHHLO-HAYKOBOI0)

3i cneniaabHocTi 113 IpukiaagHa maTeMmaTuka

1 — 3araabHa iHdopMmanis

IloBHa Ha3Ba 3akjajy BHINOI OCBITH, a
TAK0K CTPYKTYPHOIO HiApPO3alIy y SIKOMY
30 CHIOCTLCS HABYAHHSA

JlepxaBHUN  BUIIMK  HABYAJIBHUWM  3aKJaj
«Y>KTOpOJCHKUI HAalliOHAJBHUNA YHIBEPCHTET)

dakyapTeT ~ MaTeMaTHKH Ta  IUPPOBHUX
TEXHOJIOTIH, kadenpa  kiGepHETHKH i
MPUKIAIHOT MaTeMaTuKH, Kadeapa Teopii
HAMOBIpHOCTE# 1 MaTeMaTu4Horo anamizy / State
university "Uzhhorod national university"
Faculty of Mathematics and Digital

Technologies, the Department of Cybernetics
and Applied mathematics, Department of
Probability Theory and Mathematical Analysis,
Department of Differential Equations and
Mathematical Physics.

Cryninb  BHIIOI  OCBiTH

kBajigikamii

Ta Ha3Ba

Cryninb Bumoi ocitu: Jlokrop dimocodii/
Doctor of Philosophy (Ph.D.)

Cneuianbnictb: 113 [Ipuxiagna matemaTika /
Program Subject Area 113 Applied mathematics
OcBiTHBO-HayKkOBa nporpama: «lIpukiagHa
MaTeMaTHKa / Program « Applied
mathematics»

MoBa HaBYaHHA i OiHIOBAHHSA

Vkpainceka (UKrainian)

OOcsr ocBiTHBLOI MpOrpamMu

OOcsr OCBITHBOI CKJIa/10BOI OCBITHBO-HAYKOBOL
nporpamu 40 kpeautis EKTC

Tun nporpamu

OCBiTHLO'HaYKOBa

HasiBHicTh akpeauTauii

Iuka/piBeHs nporpamu

HPK — 8 pisens, EQF LLL — 8 piBens, FQ-
EHEA — Tpertiii nukin

ITepenymoBu Jpyruii  piBeHb BHIIOI OCBITH (AMILIIOM
MaricTpa)

®opma HaBYAHHS OuHa (1eHHa, BeUipHs), 3a04HA.

TepMiH Aii 0CBiTHBOI MporpamMu 4 poxn

InTepHer-agpeca mNOCTIHHOIO PO3MiLECHHS
OIIKCY OCBITHBOI NPOrpaMu

https://www.uzhnu.edu.ua/uk/infocentre/27466

2 — Meta 0CBiTHBOI MporpamMu

Mera nporpamMu (3 BpaxyBaHHsIM PpiBH#
kBagtidikanii)

Mertoro OHII € MMArOTOBKA
BHCOKOKBaJIi(hiKOBAHOTO,
KOHKYPEHTOCTIPOMOKHOTO daxiBis 3

KkBamidikamien «IokTop ¢igocodii» B ramysi
MaTeMaTHKA 1 CTaTUCTHKHM 3a CIHEIIAIbHICTIO
113 TIlpuknamgHa MaTeMaTHKa, SKWUH 3IaTHHNA
MOPOBOAWTH CaMOCTIHY HAyKOBO-IOCHTIJIHY,
HayKOBO-TIEJIArOT14HY, HAyKOBO-TIPAKTHYHY Ta
OpraHizauiiHy IisUTbHICT B Tayly3i MPUKIAIHOT
MaTEeMaTHUKH Ta CIIOPITHEHUX 00IacTsIX.




3aspanaamu OHII e:
- (opmyBaHHs y 3700yBaua CTyINeHs AOKTOpa

dimocodii 3arajJbHUX Ta (haxoBux
KOMIIETEHTHOCTEH, JOCTATHIX ISl TIPOBEICHHS
BJIACHOTO  HAyKOBOTO  JOCHI[UKCHHS  3a

cnemianbHicTio 113 TlpukimagHa mMaTtemaruka,
y4acTi Yy KOJIGKTUBHIM HayKOBO-HOCIITHIN
po0OTi; MOCTAaTHIX s 3IIACHEHHS BJIACHOI
[eIaroriagol ISUTBHOCTI y BHILIOMY
HABYAIILHOMY 3aKJIaJi;

- CTBOPEHHSI YMOB /Il BUKOHAHHS 3700yBayeM
CTyIeHs1 JoKTopa ¢inocodii BIaCHOTO HAyKOBOTO
JMOCITDKEHHS ~ Ta  MATOTOBKM  JWCEpTarii
BIJIMOBIZIHO J10 BHUMOT, IO BHUCYBAIOTHCS JI0
JUcepTalifHuX poOIT Ha 3100yTTS HAyKOBOI'O
cTymeHss  Joktopa  (dimocodii B ramysi
MaTEeMaTHKU 1 CTaTHCTUKHA 32 CICHIAJbHICTIO
«IPUKIIAJIHA MATEMATHKA,

- CTBOpEHHS YMOB Ui ONPWIIOJAHCHHS Ta

nyOmikamii ~ TPOMDKHMX ~ Ta  OCTaTOYHHX
pe3ysbTaTiB BIACHOTO HAYKOBOTO JOCIIJIKCHHS
3100yBaya  HAYKOBOTO  CTYNEHS  JIOKTOpa

¢inocodii y GpaxoBux NMepioAUYHUX BUAAHHAX Ta
nia 9ac pobOTH HAyKOBUX KOH(EpEHLIiH;

- CTBOPEHHS YMOB JJIsl OIIAHYBAaHHS acIipaHTaMU
METOAIB TNPUKIATHOI MaTeMaTHUKH, HaOyTTs
HOBUX  3HAaHb  MIOAO  CYYacHOrO  CTaHy
MaTeMaTUYHUX JIOCII/DKeHb, CIPSIMOBAaHMX Ha
PO3pOOKY HOBHX MOJIEJIEH Ta METO/IB,

- 3a0€3MeYeHHs  MEeJaroriyHoi  MPaKTHKH
acmipaHTra, SKa BKJIIOYae B ce0Oe OBOJIOIIHHS
METOAUKAMHU BUKJIaIaHHS y BUIIIOMY
HaBYAJIbHOMY 3aKJaai MIPOBEACHHS
HaBYAJIbHUX 3aHSATH;

- 3a0€3Me4YeHHs AKICHOTO MPOMIXHOTO KOHTPOJIIO
BUKOHAHHS  3700yBadeM CTyNeHS JOKTopa
¢igocodii BIACHOTO HAYKOBOTO JOCIIKEHHS,
CTBOPEHHS yYMOB JUIsi BCeOiuHOi, 00 €KTHBHOI
(GaxoBOi eKCHEepTH3U pe3yibTaTiB  BIACHOIO
HAyKOBOI'O JOCHIJUKEHHs 3700yBaya HayKOBOI'O
CTyneHs JoKTopa ¢imocodii, ix BiAMOBiIHOCTI
YHHHAM BUMOTaM JI0 AUCEPTAIIHHUX pOOiT;

- CTBOPEHHS yMOBU JJsi MIATOTOBKU 10
OpoLeaypy 3axucTy auceprauii  3100yBaua
HAyKOBOT'O CTYIEHS Yy CIeLiani30BaHiii BueHid
pani

Ta

3 - XapakTepucTHKA

OCBITHBOI IpOrpamMu

IIpeameTHa odaacThb (raay3b 3HAHD /
crnemiaJbHIiCTh / cneniagizauisi nporpamu)

["amy3s 3HaHb: 11 MartemaTnka i craTUCTHKA
CrenianpHicts: 113 Ipuknanna matemaTuka

OpienTanisi 0CBiTHBOI IPpOrpamMu

OCBITHBbO-HAyKOBA aKaJeMiuHa




dDokyc OCBITHBOI MPOrpamMu Ta cneniamizamii

[Ipu 1T OTOBII JOKTOPIB ¢inocodii
MOETHYIOTHCS OCBITHI KOMIIOHEHTH B Tamysi
TAaKUX HAINpPSIMKIB TPUKIATHOT MATEMaTHKH, SK
MOJIETIFOBAHHS JMHAMIYHUX IPOLECIB, HAaBYAHHS
HEHWpOMEpEeK, TPOTHO3YBaHHS 4YacCOBUX Ps/IiB,
CIEKTPAJILHUN aHali3 JUCKPETHUX CHUTHAJIB,
o0poOka Ta  po3mi3HaBaHHSI  JUCKPETHHUX
300paxXeHb.

Oco6auBocTi mporpamu

['onoBHA YacTWHA MPUAIIAETHCS 1HIUBITyaTbHIN
po6oTi. OCKUIBKH OUIBIIICTD 3yCHUJIb MPHUCBSIUEH]
HaIlMCaHHIO aucepranii, pewty qacy
JOCIIAHUK-TIOYATKIBEI[b MOXE€ BUKOPUCTATU ISt
BUBYCHHS IHIIMX HAYKOBUX Ta TEOPETHUYHHX
KypCiB, a TaKOX IHIIOI MPaKTUYHOI JisSIBLHOCTI,
OB’ 513aHOi 3 pOOOTOIO.

4 — IIpuaaTHicTh BUNYCKHUKIB

A0 MPALCBJANTYBAHHA T

a MoJAJbIIOIro HABYAHHSA

IIpuaaTHicTh 10 NpaneBJaAIITYBAHHSA

[TocTmoKTOpPCHKI  MOCaad B JIOCHITHUIBKUAX
rpynax B  yHIBEpCHUTETaxX Ta  HayKOBHX
naboparopisx. BiamosimHi poOoui Mmicus y

(biHAHCOBHX IHCTUTYILISIX (HAYKOBI JOCIIIKEHHS
Ta YIPaBJIiHHA), Y IPOMHCIOBOCTI Ta KOMEPLIi.
[Mocamu 3rimro Knacudikatopy Ilpodeciii JK
003:2010 Ne 327 i3 3minamu Bix 02.09.2015 p.:
KepiBHUKHM mMigNpUEMCTB, YCTaHOB Ta
opranizamii = (12); kepiBHUKH (HIHAHCOBWX,
OyXranTepchbKuX, €KOHOMIYHHX, FOPUANYHHUX Ta
aJAMIHICTPaTUBHUX  MIiApPO3JUIIB  Ta  1HMI
kepiBHUKH  (1231); KepiBHMKM  MiApPO3ALIIB
KoMm'torepanx — mocayr  (1236);  KepiBHHKH
HAYKOBO-JOCJIITHUX MiAPO3LTIB Ta MiIPO3ALIIB 3
HAYKOBO-TEXHIYHO{ MiATOTOBKM BUPOOHMIITBA Ta
iHmi  kepiBHuku (1237); ronoBHi (axiBii
KEepIBHUKH HAyKOBO-JOCIITHUX TMiAPO3AUIB Ta
MiAPO3IUTIB 3 HAyKOBO-TEXHIYHOI ITiITOTOBKH
BUpOOHMITBA Ta iHmI KepiBHUKK (1237.1);
KEepIBHUKH MPOEKTIB Ta mporpam (1238).
[Ipodecionann B ramy3i MaTeMaTHKH Ta
cratuctuku  (212); mnpodecionanun B ramysi
marematuku (2121); HaykoBi CHIBpOOITHUKH
(matematuka) (2121.1); maremaruku (2121.2);
npodecioHanu B raiy3i cratuctuku (2122);
HAayKOBi cmiBpoOiTHUKK (cTaTrcTHka) (2122.1);
npodecioHaTu-CTaTUCTHKH (2122.2);
npodecioHanu B ramysi o0uncneHb
(xomm'torepu3ariii) (213); npodecionanu B ramysi
obuncmoBanpHUX  cucteM  (2131);  HaykoBi
CriBpoOITHUKK  (OOYHCTIOBAaIbHI ~ CHUCTEMH)
(2131.1); mpocdecionanu B rary3i mporpaMmyBaHHs
(2132), HaYKOBI CHiBPOOITHUKHI
(mporpamyBaHHS) (2132.1); PO3POOHHUKH
KoMmm'roTepHux nporpam (2132.2); npodecionanu
B IHIIMX Taly3sX OOYHMCIIeHb (KOMI'IOTepu3allii)
(2139); maykoBi cmiBpoOiTHHKH (iHIII ramy3i




oOumcnens) (2139.1); mpodecionanu B 1HIIMX
raiy3sx oouuciens (2139.2);

- Buknagaui (23); BHKJIamaul
YHIBEpCUTETIB Ta BUIIMX HABUAJILHUX 3aKJIaJliB
(231); BuKIaAayli yHIBEPCUTETIB Ta BHUILUX
HaBYabHUX 3aknaniB (2310); mpodecopu Ta
noreHTy (2310.1); iHIII BUKJIagavi YHIBEPCUTETIB
Ta BHIIMX HaBYAJIBHHX 3aKknaniB (23310.2);

[ami mpodecionanu B ramy3i HaBuaHHs (235);
[Ipodecionanmn B Tay3i METOIIB HaBYaHHS
(2351); maykoBi  CHIBPOOITHMKH  (METOIH
HaB4aHHA) (2351.1); inmni npodecionanu B ramysi
MeToNiB HaBuaHHS (2351.2); iHImI HayKOBI
CHiBpOOITHUKY B Tany3i HaB4aHHA (2359.1); inmmi
npodecioHanu B rajry3i HaB4aHHs (2359.2).

IMopanbine HABYAHHSA

JIOKTOpPaHTypa

5-— Bmc.na)lamm Ta OIIiHlOBaHHfl

Bmcna)]amm TAa HABYaHHA

3aranbHUM  CTHJIb HAaBYaHHA — TBOPYO-
OpIEHTOBAaHWM, CHOPSIMOBAaHUN Ha PO3BUTOK
HABUYOK TEHepyBaHHS HOBUX 1iled Ta
CaMOCTIHHOTO OTPUMAHHS TJIUOWHHHUX 3HAHb.
Jlekmii, cemiHapu, TpaKTHYHI 3aHATTS B
rpymax, camocCTiiiHa poboTa Ha OCHOBI
MiJPYYHUKIB Ta KOHCIEKTIB, KOHCYJIbTAIii 13
BHKJIaJJauaMH, poOOTa Ha/l BIIACHUM HAyKOBHM
nocmimkeHHaM. llepenbavaeTbes HamucaHHS
HAyKOBHX CTaTeW, SKi TPE3CHTYIOThCA Ta
OOrOBOPIOIOTBCA 32 Y4YacTi BHKJIAgadiB Ta
acmipaHTiB Kadep.

OuiHoBaHHA

[lucekmMoOBI Ta yCcHI €K3aMEHH, CEMiHapH,
NpaKkTU4HI ~ 3HAHHS, [POEKTH, Tpe3eHTalii,
MPOMDKHUA KOHTPOJIb Yy (opMmi pidHOTO 3BiTY
BIJIMOBITHO JIO 1HJMBIAYaJIBHOTO IIaHY, TIOTOYHA
Ta TiJCyMKOBa arectamii y ¢Gopmi 3aliky Ta
ICIIUTY 31 CIEIaIbHOCTI, MyOJIiKaIlisl pe3yabTaTiB
y ¢axoBux OIKypHaTax 1 B IKypHaJIax, sKi
1HIEKCYIOTbCSL 'y HaykKoMmeTpuuHiii 6a3i Ckomyc
abo Web of Science, 3axuct nuceprarii.

6 — [IporpamMHi KOMIIETEHTHOCTI

InTerpanbHa KOMNETEHTHICTH

3MaTHICTH PO3POOJSITH Ta  BJOCKOHATIOBATH
MeTogu 1 3aco0M  MareMaTHyHOro  Ta
KOMIT FOTEPHOTO MOJCIIIOBAHHS, SKI MpU3HAYCHI
JUIS TOCTIDKEHHS Ta YNpaBJiHHS MpOIecaMu Ta
CUCTEMaMH Yy PI3HUX Taly3sX JIOJCHKOT
ISIIBHOCTI.

31aTHICTh PO3B’A3yBaTH KOMIUIEKCHI poOIeMu B
ramy3i  mpodeciiiHOi  Ta  JOCIIIHHIBKO-
IHHOBAIlIMHOT ~ AISUTBHOCTI 3  BUKOPUCTaHHSAM
MaTeMaTHYHUX METO/IIB Ta METO/IIB
1H(OpMaLIHHUX TEXHOJIOT1H.

3araabHi komnerenTHOCTI (3K)

1. KpeaTuBHICTh, 31aTHICTH 10 aOCTPAKTHOTO
MHCJICHHS, aHami3y 1 cuntesy (3K-1).




3MaTHICT, TPOBEACHHS JOCTIIKCHb Ha
BianoBigHOMY piBHi (3K-2).

3maTHICTF MO axanramii Ta Al B HOBIHM
CHUTYallii, 37aTHICTh 3aCTOCOBYBATH 3HAHHS
y TPaKTHYHUX CHUTYaIlisiX, pPO3yMiHHS
npeaMeTHoi  obnmacti  Ta  pO3yMIHHS
npodecii (3K-3).

HaBuuku BUKOpHUCTaHHS iH(pOpMamiiHUX 1
KOMYHIKAI[IHHUX TEXHOJIOT1H, 3/JaTHICTh J10
NOIYyKy, OOpoOJeHHs Ta  aHawi3zy
inpopmartii 3 pizaux mxepen (3K-4).
3n1aTHICT npuiimMaru 0OIpyHTOBaHI
pimenns (3K-5).

BinmosimanpHICTh, 3a0€3I€YEeHHS SKOCTIL
poboTH, 110 BukoHyeThest (3K-6).
3maTHICTh BYUTHCA 1 OyTH CyYacHO
HapueHuM (3K-7).

3naTHICT Oytu KPUTUYHUM i
CaMOKPUTHUYIHHM, MOBaXKaTH
PI3HOMAHITHICTh Ta MYJIbTHKYJIBTYPHICTH,
UATH COLIAJIBHO-BIIIOBIAIEHO Ta
rpoMasHChKO cBimomo (3K-8).

daxoBi
(PK)

KOMIIETEHTHOCTI

CreniaJILHOCTI

3n1aTHICT po3pobsATH Ta
BIOCKOHAQIIOBATH METONM 1  3acobu
MaTeMaTUYHOI'O Ta KOMIT TOTEPHOTO
MOJICTIIOBaHHS, fKI  TpU3HAYEH]  JUId
JOCII/DKEHHS Ta YIPaBIiHHSA IpoLecamMH
Ta CUCTEMaMHU y PI3HHUX Taly3siX JTHOACHKOL
nisuteHOCTI (DK-1).

31aTHICTh BUKOPHCTOBYBATH
1H(hopMaliifHI TEXHOJOT1l MpU3HAYEH1 IS
3aMpoOBa/KEHHSI HA TMPAKTHI[l METO[IB

MaTEeMaTHYHOTO MO/ICTTIOBAHHS Ta
obuncmoBanbHUX MeToiB (DK-2).
Jocnimxenus CKJIQJIHUX

MDKAMCUMIUIIHAPHUX ~— MpoOjeM  pi3HOi
MPUPOIU, PO3YMIHHS CKJIATHOCTI 00’ €KTIB
Ta TpOLECiB  pI3HOI  Opupoau, ix
pi3HOMaHITTS,0araTo yHKI[IOHAIBHOCTI,
B3A€EMOJIIF0 Ta yYMOBHM ICHYBaHHS s iX
MaTEeMaTHYHOTO MO/IETTIOBaHHS Ta
pPO3B’sI3aHHSA TPUKIATHUX 1 HAYKOBUX
3aBnanb (OK-3).

BononiaHS METO10I0TI€I0 HAYKOBUX
JOCTIIKEeHb CKIQIHUX MUKIUCIUIUTIHAD —
HUX TIPOOJIEM Pi3HOT IPUPOAH, METOJAMHU
dopmarnizanii cucreMuux 3aBaanp (OK-4).
Po3pobka maTremMaTHYHUX MOJENeH Ta
METO/IB aHai3y IPUPOJHUYO-HAYKOBUX,
TEXHIYHHMX, EKOHOMIYHHX Ta COLIaAJIbHUX
cucrem (DK-5).




6. BukopucraHHs HOBHX 1H(OpPMAIIHHUX
TEXHOJIOTIH 711 MOJICITIOBAaHHS Ta aHATI3y
ckimagaux cucrem (OK-6).

7. 3maTHICTH JI0 MOUIYKY Ta aHaJli3y HAYKOBO-
TEXHIYHOT, IPUPOTHIYO-HAYKOBOT Ta

3arajibHOHAyKoBO1 iHpopMmartii (PK-7).

8. 3maTHIiCTh 10 BUKOHAHHS HaYKOBHUX
JOCITIIKEeHD 32 00paHoro Temoro (DK-8).

9. Po3po0Oka nmporpaMHOTro 3a0e3neYeHHS s
IOCIIIKEHHS MaTEMaTHYHOI MOJIET],
OTpPMMaHHS pe3ybTariB, ix anams (PK-9).

10. IligroTtoBka 3a pe3yibTaTaMH HAyKOBUX
JOCIIIKEHb 3BITIB, CTATEH, JOMOBiACH Ha

HaykoBuX KoH(epeHisx(DK-10).

7 — IlporpamHi pe3

JIbTATH HABYAHHSA

IIporpamHi pe3yJabTaTi HAaBYAHHS

3HaHHsA

ITIPH 1.1. Po3po0ast Ta BAOCKOHAIIOBATH
MeToAM 1 3aco0M  MaTeMaTU4YHOTO  Ta
KOMIT'FOTEPHOTO MO/ICITFOBAHHS,
OoOYHCITIOBAIBHI ~ METOJW, TMPU3HAYCHI IS
BUKOPUCTAHHS MIPHU BCEOIYHOMY JTOCIIKEHHI 1
CTBOPCHHI O0O0'€KTIB Ta CHCTEM TEXHIYHOTO
NIPU3HAYCHHS.

[1PH 1.2. 3HaHHSA  TEOPETUYHUX 1
METOAOJIOTIYHIX OCHOB Ta IHCTPYMEHTAIbHHX

3aco0iB BUKOPHCTAHHS iHpopManiiHuX
TEXHOJIOTI y PI3HUX Taly3siX JIFOJICHKOT
ISJIBHOCTI.

Yminnsa

I[IPH 2.1. YMiHHA TeHepyBaTh HOBi imei i
BapiaHT pO3B’s3aHHs 3a/1a4, KOMOIHYBaHHS Ta
€KCIIEpUMEHTYBaHH, OpUTIHAJIBHICTB,
KOHCTPYKTUBHICTb, EKOHOMIUHICTh PIIIEHb.
[TIPH 2.2. YMiHHA 3IiHCHIOBaTH HAyKOBO-
nochigHy po0OoTy B o0nacTi MpHUKIAAHOT
MaTeMaTUKU 3a JIOIOMOIOI0 1H(OpMaLIHHUX
TEXHOJIOTIH TpH  JOCHIDKEHHI  CKJIaJHUX
CHCTEM.

[TPH 2.3. YMiHHS amanTtyBatucs 10 poOOTH 3a
KOHKPETHOI0 Mpodeciero Ui CHelriaibHICTIO, 10
HOBUX  (pakTOpiB  CEepeloBHINA,  YMiHHS
pO3B’s3yBaTH CKJIAAHI TPAKTUYHI 3amadl Ha
OCHOBI CHCTEMHOTO aHalli3y, CHHTEe3y HOBHX
MIIXOAIB Yy TOMY 4YMCIi B YMOBaX HEMOBHOTH
iHpopMarii a0 HEBU3HAYEHOCTI.

[TPH 2.4. YMiHHS KOPHCTYBAaTUCS CYYaCHUMH
3aco0amu 30epiraHHs, mepeaadi 1 MOLIYKY
iHopMarii, y3araapHIOBaTH Ta KPUTHYHO il
NIEPEOCMUCITIOBATH.

IIPH 2.5. VYMiHHA BUSBIIATH,
BUpPIIIYBATH  NpoOJIeMH 3

CTaBUTU Ta
ypaxyBaHHAM




0araro(akTOPHOCTI Ta TUHAMIKH CEPEIOBHIIIA.
[IPH 2.6. YMiHHA BUKOHYBaTH 3000B’S3aHHS
Ta BIJANOBIAATH 3a CBOi BYMHKU CTaBUTHUCHh
BiJIIIOBIJAJIEHO JI0 POOOTH, 1110 BUKOHYETHCH.
ITPH 2.7. YMiHHS pO3BUBATUCS BIATOBIAHO 10
CBOIX norpeo, IIOKpallyBaTH CBOI1
IHTEJIeKTyanbHi 34I0HOCTI IS JAOCATHEHHS
JKUTTEBOTO YCITIXY.

[IPH 2.8. VYMiHHA BUABIIITU HEIOJIKA 1
MOMHIJIKM Ta BHIIPABIATH 1X, PO3B’S3yBaTH
MPOTUPIUYS, YMIHHS MOBa)XaTH, CIIpUAMATH Ta
PO3YMITH DI3HOMAHITTS KYJIbTYp CBiTY, (opm
CaMOBHPaXCHHSI Ta CAaMOBHUSBIICHHS JIOACHKOL
0COOUCTOCTI, YTBEP/HKEHHSI HOPM, 3aKPIIICHUX
y MDKHApOJHO-TIPABOBHUX aKTaX y raiysi MmpaB
JIFOJTHH.

I[TIPH  2.9. YMiHHS ~ po3pobnsTH  Ta

BJIOCKOHAIIOBATH METOIU 1 3acoou
MaTeMaTHYHOTO Ta KOMIIT'FOTEPHOTO
MO/JIEJTFOBAHHS, 004HCITIOBAJIbHIL METO/I,
MpU3HAYCHI IS BUKOPHUCTAHHS npu

BCEOIYHOMY JIOCIIJIKEHH1 1 CTBOPEHH1 00'€KTiB
Ta CUCTEM TE€XHIYHOTO IPU3HAYCHHSI.

I[TPH 2.10. YMiHHS 3acTOCOBYBaTH Cy4acHi
METOAOJIOTIi  CHCTEMHOTO  aHamizy  JuIsd

dbopmanizanii 00’€eKTIB JOCTIIKEeHHS,
BU3HAUEHHSI CTPYKTYpH, (YHKIIH, KpUTEpIiB
e(eKTHUBHOCTI;

[TPH 2.11. YMiHHS po3riisigaTu mpoodiemy y ii
B3a€MOJIii 13 30BHIIIHIM CEpEJOBUIIEM Ta
OyayBaTH y3arajJlbHEHI MOJENi MIMCHOCTI, IO
BijoOpaxae Bci  (akTopu, L0 MOXYTb
MIPOSIBUTHCS B MIPOLEC] IPUNUHATTS PILLICHHS.
I[TPH 2.12. VYMiHHS BHMKOHYBAaTH BCl €eTamlH
HAyKOBUX JIOCHTI/DKEHb CKJIaJHUX CHCTEM,
HaKONMU4YyBaTH Ta  OOpOOJIATH  HAyKOBO-
TEXHIYHY 1H(pOpMaIlil0, CTaBUTU Ta 0OpOOIATH
pe3yabTaTH HAYKOBOT'O €KCIIEPUMEHTY.

[TPH 2.13. YMiHHA pO3pOOJISATH MaTeMaTUYHY
MOJIEJIb CHCTEMH BiJIOBITHO /0 IOCTaBJICHOT
3ama4l JOCHIKEHHS, 3QIMCHIOBATH aHali3 Ta
BUOIp MaTeMaTHYHOTO armapary JUIs
JOCHIKEHHST MATEMAaTUYHOT MOJENI.

[IPH 2.14. YMiHHA ympaBisATH 3HAaHHAMH 1
IHTEJNEeKTyalbHUM  KalliTaloM Ha  OCHOBI
Cy4acHUX TEXHOJIOTiM BUpILIEHHS MpoodiieM,
OCHOB CHCTEMHOT'O MHUCJICHHS, OCHOB 3arajbHOT
Teopii yIIpaBIIiHHS opraHizaniiHUMH
CHCTEMaMH.

[MPH 2.15. YMiHHS 3HaXOJIUTH, aHATI3yBaTH
HayKOBO-TEXHIYHY, NPUPOJHUYO-HAYKOBY Ta
3araJlbHOHAYKOBY 1H(OpMAIiI0 13 3aIy4eHHIM




CydacHHX 1H(QOpMaIiHHUX TEXHOJOTIMH.

Komynikaunis

ITPH 3.1. Bectn cminkyBaHHS B J1iaJJOTOBOMY
PEXKHMI 3 IUPOKOI0 HAYKOBOIO CHUIBHOTOIO Ta
IPOMAJICBKICTIO B Taly3l  MPHUKIAIHOL
MaTeMaTUKH.

I[TIPH 3.2. KgamidikoBaHo BimoOpaxxaTH
pE3yNIbTaTH HAyKOBHUX JOCHIKEHb y HAYKOBUX
CTaTTAX y (axoBUX  BHJAHHIX, BECTH
KOHCTPYKTUBHHUH MiaJor 3 peIeH3eHTaMu Ta

pelakTopamH.
ITPH  3.3. IlpodeciiiHo  mpe3eHTyBaTH
pe3ynbTaTh CBOIX JOCTIKEHb Ha

MDKHapOJAHMX  HAayKOBUX  KOH(EpPEHLIsX,
ceMiHapax, MPaKTHYHO  BHKOPHCTOBYBATH
1HO3eMHY MOBY (B IMEpIILy Yepry - aHTIiHCBHKY)
y HayKOBi#, IHHOBAIiMHIN Ta TeAaroriyHii
JUSJIBHOCTI.

ITPH 3.4. EdexkTuBHO mpalroBaTd B KOMaHI,
MaTH HABUYKH Mi>KOCOOMCTICHOT B3a€EMO/IIi.
I[IPH 3.5. YMiTH BHKOpPUCTOBYBAaTH CY4YacHi
iHpopMamiliHi Ta KOMYHIKAaTHBHI TEXHOJOTi{
IpH CHUIKYBaHHI, 0OMiHI iH(oOpMarlieto, 300pi,
aHati3i, 00poOIIi, IHTEpIIpeTaIii HKEpe.

ABTOHOMIsI Ta BiANOBiZaJABHICTD

ITPH 4.1. ImimiroBaTu HayKOB1 Ta iHHOBAIiITHI
KOMIUIEKCHI TPOEKTH B Tally3l HpUKIaTHOL
MaTeMaTHKH, JiAEpCTBO Ta aBTOHOMHICTH TMiJ
yac iX peami3aiiii.

ITPH 4.2. JliaTu, AOTPUMYIOUYUCH HPUHIHIIIB
COIaIbHOI  BIAIIOBIJAILHOCTI, Ha  OCHOBI
eTUYHHUX MIpKyBaHb (MOTHUBIB).

IIPH 4.3. CaMOBIOCKOHATIOBAaTHUCS, HECTH
BIJIMOBIAANBHICT, 32 HOBHM3HY  HayKOBHUX
JOCTIDKEHh  Ta  TPHAHATTS  SKCIEPTHUX
pillIeHb.

IIPH 4.4. [lpuitmatun oOrpyHTOBaH1 pilIEHHS,
MOTHMBYBATH JIOJEH Ta pyXaTUCS 1O CHLUILHOT
METH.

8 — PecypcHe 3a0e3neueHHs peajizanii mporpamMu

Cnenndiuni
3a0e3meYeHHs

XAPAKTCPUCTUKH KaApoOBOIo

KanpoBe 3a0e3neueHHs] HaBYAIbHO-BUXOBHOTO
mpolecy  JOCTaTHE I 3a0e3ledyeHHs
MIATOTOBKHU (haxiBIIB BKA3aHOI CHEIIaTbHOCTI 1
BiIoBigac AkpeauTaniiHum BHMOIraM
HaJaHHS OCBITHIX mocayr y cdepi BuIIol
OCBITH.

Y migroroBmi ¢axiBmiB OepyTh yd4acTh Taki
HIAPO3IUTH  YKTOPOACHKOTO  HAI[lOHAILHOTO
YHIBEPCUTETY:




niopo30inu MamMemMamuyHo2o haxyivmenty
- Kaenpa KiOEpHETUKH 1 TPUKIIATHOT
MaTeMaTHKH,

- kaenpa Teopii HMOBIpHOCTEH 1
MaTeMaTHYHOTO aHaJIi3Yy,

- kKadenpa nudepeHIiabHUX PiBHIHD Ta
MaTeMaTu4yHO1 (i3UKH;

iHWi niopo30inu yHigepcumemy

- KaeIpu MeJaroriky Ta MCUXOJIOorii,

- kadenpu dimocodii Ta corrionorii,

- Kaderpa IHO3EMHHX MOB.

bazoBa (Bumyckaroua) kadenpa - Kadempa
KiIOEpHETHKH 1 PUKIIAIHOT MAaTEMAaTHUKH.

CrnenugivyHi XapakTepucTHKH MaTepiajbHO-
TeXHIYHOro 3a0e3nmevYeHHsl

Jus  3a0e3medyeHHsT  OCBITHBOTO  IPOIECY
BUKOPHUCTOBYETHCS HaBYaJIbHO-MaTepiaabHa
0aza wmaremaruyHoro (akymnprery. HasBHe
HeoOXigHe TexHiyHe OOJagHaHHS Ta 3aco0u
00YHCIIIOBAILHOI TEXHIKH.

Crnenndivni
ingopmauiiinoro Ta
METOJIUYHOI0 3a0e3nedyeHHs

XapaKTEPUCTUKHU
HaBYaJIbHO-

Jns 3a0esnedyeHHs €()EeKTUBHOTO OCBITHBOTO
npoIecy HATa€ThCs JOCTYN JO0 MPOBIIHHUX
3aKOPJAOHHUX BUJaHb B 00JIACTI MAaTeMaTUKH 1
CTaTUCTHKH.

9 — AkageMiuHa MOOLJIBLHICTD

HanionajibHa KpeauTHA MOOLIBHICTD

AcrmiipaHTaM HAaJa€TbCsl MOKJIMBICTH OpaTH
y4acTh y IporpaMax HalliOHaJIbHOI KpEAUTHOI
MOOUIBHOCTI.

MikHapoaHa KpeAUTHA MOOUIBHICTH

KpenutHa 1 cTymeHeBa MOOUIBHICTH Yy
CIIOPITHEHHUX (3a raynys3sro 3HaHb,
CHEIIabHICTIO) 3aKOPJIOHHUX 3aKJaJaxX BHIIOL
OCBITM B paMKax MporpamM MiKHApOJHOTO
akagemiuHoro oominy YxxHY.

HaBuanns iHo3eMHHuX 3100yBadiB BHIIOI
ocBiTH

HapuanHs 1HO3EMHUX 3100yBayiB
3JIIMCHIOETHCS HA 3araJIbHUX YMOBAX.



https://www.uzhnu.edu.ua/uk/cat/fphysics-fiztheory
https://www.uzhnu.edu.ua/uk/cat/fphysics-fizkvant
https://www.uzhnu.edu.ua/uk/cat/fphysics-fizsemicon
https://www.uzhnu.edu.ua/uk/cat/fphysics-prikl_physics
https://www.uzhnu.edu.ua/uk/cat/fphysics-prikl_physics

2. IEPEJIIK KOMIIOHEHT OCBITHBO-HAYKOBOI TIPOT'PAMU TA
IX JIOTTYHA NOCJIILIOBHICTD

OcBiTHBO-HAayKOBa TIporpama BKIItoUae 000B’si3k0Bi koMrioHeHTH (26 kpenutie ECTS) Ta

BHOIPKOB1 KOMIIOHCHTH

(14 xpenuris ECTS).

2.1 Ilepeaik 000B’s13k0BUX Ta BUOipKoBUX kKoMnoHeHT OHIIL.

KinbkicT dopma
Koa n/n KoMmoHeHTH 0CBITHBLOI IporpamMu b niACyMKOBOI0
KPeINUTIB KOHTPOJII0
1 2 3 4
0Qo60B’s3k0Bi kKomnonentu OHII
OK.01 [HO3eMHa MOBa ISl KOMYHIKaIlii y 6 Exzamen
HAYKOBO-TIEIarOTiYHOMY CepeIOBHIII
OK.02 Teopist Ta METOIOJIOTISI KJITACUYHOT Ta 4 3aiik,
cydacHoi dimocodii CK3aMCH
OK.03 ITpe3eHTalisi HayKOBHX pe3yJIbTaTiB, 3 3aJiK
CTBOPEHHS 00'€KTIB 1HTEJIEKTyaJbHOI
BJIACHOCTI Ta YIIPaBIIiHHS HAYKOBUMHU
MIPOCKTAMHU
OK.04 [HHOBAIIIT B Cy4JacHi# meaaroriiii, 3 3aJIiK
oprasizarisi Ta IpOBEICHHS HAaBYAIbHUX
3aHATh
OK.05 CyuacHi iHpopmaniiiHi TeXHOJIOTIi 3 Exzamen
OK.06 MatemaTHyHi Ta KOMII FOTePHI OCHOBH 4 Stk
KPUNITOJOTi{
OK.07 AcHCTeHChKA MTPAaKTHKA 3 3anik
3aranpHuii 00csr 000B’SI3KOBUX KOMIIOHEHT: 26
Buobipkosi komnonentu OHIT
BK.02. (acnipaum obupae 1 Oucyunniny 3 7 3arik, eK3aMeH
nepenixy)
BK.02.01. AKTyapHa Ta QiHaHCOBAa MaTEeMaTHUKA
BK.02.02. CydacHi MeToau oprasizaiii 0a3 JaHHX
Ta 0a3 3HaHb
BK.03. (acnipaum obupae 1 Oucyunniny 3 7 3arik, eK3aMeH
nepeiiky)
BK.03.01. CrnexTpanbHUH  aHami3  AMCKPETHUX
HeHUpoyHKIIH
BK.03.02. HeliponHi Mepexi Ta iX 3aCTOCYBaHHS
3arajabHuii 00cAr BUOIPKOBHX KOMIIOHEHT: 14
3araabnuii 00csir komnodent OHII 40




2.2 CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbO-HAYKOBOI
IHPOI'PAMMA

1 piK HaBYaHHA

2 piK HaBYaHHA

3 piK HaB4YaHHA

4 piK HaBYaHHA

1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp
OK. 01 OK. 01
BK.01. OK. 02
BK.02. OK. 03
BK.03. BK.02.
Ocrta-
IIpo- TOYHE
JIOBKEHHS BU3HA-
OK. 05 HaIIpamo- S
BaHHS Kona
AaHux, npobem,
00pobxa Ta
OK. 06 OK. 07 PO ro- wo OyayTh
. aHai3 p pO3TISI-
OTPHUMaHUX JOBXKCHHA HYTI B
pesyJb- Halparto- JucepTa-
OK. 04 Tatis. BaHHA iHHIiT
Kopexuis JAaHuX, po6ori,
MOYATKO- 06PO6K? BCTaHO-
Busnauen- BHX T'IIOTC3 Ta aHaus BIICHHS
Hst Ta 3aBJaHb oTprMa- Micis
OCHOBHHX ¥ BlIIO HiX nocIi- dopmy-
3aBJIaHb JH- BITHOCT1 110 Vaara Kz[aHHX.. JDKEHHS B BAHHS BH-
ceprariifHoi pesyib- Opexmi Pl komTekcri CHOBKIB i
6 TaTiB JIbHCHHS MOYaTKO-
pO OTI/I, K _ peSan:- peKo_
BUOi axamsy, pe3y Ik BHX TaTiB it
P TaTiB rirmores Ta MEEa-TIA. Odo-
ONTUMAJIb- npo- oo 1HIKX 3akin- » pMIeH-
HUX JIOBXKEHHS aoc 3aBJaHb y ;
. . aBTOp1B, YEHHS HS
TEOpETHU- HOmyKy JOKCHE. BIZIIOBI- nare-
p Ipo- . pobotu poboTu
Cknanan- YHUX 91/Ta HayKOBHX po AHOCTI 20 HTHUH HaJl uce- Ta
JKepes Ta MOBKCHHA €3yJib- _
HSl TUIaHYy eKcrepu- II cp Hiro- p y. TOIIYK. prarieo, T01aH-
CTPYKTY- MEHTAJIbHHIX 1X Onpatto- Tams Ipo- npe-cTa- H 110
pu METOIB IS BaHHA. roBiH aHamsy. OBXKEHHS 3a-
. . e3yIb- Ipo- AoB BJICHHS
po6oTH. ix Hiaro faTiB o p mijro- pyko- XHUCTY.
[Momyk PO3B’si3aH- TOBKa o JIOB.>KeHH$1 TOBKH ey 3axucT
myOJTiKartii. - :
HayKOBHX Hs1. [Toyarok epImx y . maro pesyJib- Aunce-
JDKEpEN Ta pobotH 3 pesyiib- TOBKH TaTiB 10 prarii.
ix OTPUMaHHS Tats 1o pesyitb- ny6uri-
oTIparo- JAHMX. myOJTiKartii. TatiB 10 xauii.
BAHHS. 1yGmi-




3. ®OPMA ATECTAI{ 3/IJ05YBAYIB BUILIOT OCBITH

ATecTarliss acmipaHTIB 31ACHIOETHCS BIJMOBIAHO /10 HABYAJIBHOTO ILJIaHY
MIJTOTOBKA JIOKTOpiB (dutocodii B ragy3i MareMaTHKH 1 CTaTUCTHKUA 3a
crnemianpHicTIoO 113  Ilpukmagna wMartematuka. BiamoBigiHO A0  Ji0YMX
HOPMATHUBHO-TIPABOBUX JOKYMEHTIB MIiHICTEPCTBA OCBITM 1 HAayKH YKpaiHu
aTecTalllsl BUITYCKHMKIB, IO 3aBEpIIyIOTh HAaBYAHHS 32 OCBITHbO-HAYKOBUMU
nporpamamu J0kTopa (inocodii, € 060B’A3KOBOIO.

MerToro aTecrallii € BCTAHOBJICHHSI BIJMOBIIHOCTI PiBHS OCBITHHO-HAYKOBOI
MiATOTOBKM BUIYCKHHKIB acmipaHTypu BuMmoraM (CBITHbO-HAyKOBOI MpPOrpaMu
nokTopa ¢imocodii B ramy3i MaTeMaTHKH 1 CTATUCTUKH 3a CremiagbHicTIo 113
[Ipuknanna maTeMaTtuka. ATecTailist 311MCHIOETHCS 3a IBOMa HalpsIMaMH:

1) omiHIOBaHHS PiBHS TEOPETUYHOI Ta MPAKTUYHOI ()aXxOBOi MIITOTOBKHU;

2) BCTaHOBJICHHsSI BIJIMOBIJIHOCTI PIBHSA HAyKOBO-JIOCTITHUIIBKOT II1ATOTOBKHU
BUMOTaM, II0 BHUCYBAalOTbCA 1O JOKTopa ¢imocodii B ramy3l MaTeMaTUKH 1
CTAaTUCTUKH 3a crerianbHicTio 113 [Ipuknanna maTeMaTuka.

OuiHioBaHHS PpIBHSA TEOPETHYHOi (axoBOi MIATOTOBKU Tependadae
CKJIaJIaHHs ICIIMTIB Ta 3ajikiB 3a cnemiaipHicTi0 113 Ilpukianna maremaTuka
BIIMOBITHO JI0 HABYAJBHOIO IUIAHY IIJTOTOBKH JOKTOPIB (imocodii 3a Imiero
cnemiaibHicTio. [lepenik TeopeTMYHMX NUTaHb Ta MPAKTUYHUX 3aBAaHb, IO
BUHOCATBCS Ha ICIIUT, CKJIAJIA€THCS HA OCHOBI OCBITHBOI IIPOrPAMH 3aTBEPIKEHOT
Buenoto panoro JIBH3 «YxHY» 3a gaHoto creniaiabHICTIO Ta BIIMOBIAA€ BUMOTaM
3aKOHOJIaBCTBA.

OcraroyHa aTtectatist 3400yBauiB OCBITHBOT'O CTYIEHs TIOKTopa ¢utocodii 3a

cnemianbHicTiO 113 Ilpuknagna MaremaTtnka 3A41MCHIOETECA Yy (GOpMI MyOJIIYHOTO
3aXHUCTY aucepTamniiHoi poootr. OO0B’SI3KOBOK YMOBOIO JOIMYCKY JO 3aXHCTy €
yCHIITHE BUKOHAHHS 3/100yBaueM HOTO 1HAMBITYaJbHOTO HABYAIBHOTO IUIAHY Ta
1HMBITyaJIbHOTO TJIaHY HaYKOBOi POOOTH.

Y pe3ynbrari YCHIINIHOTO 3aXUCTy JOUCEPTAIlIiHOI poOOTH 3700yBavy
NPUCYJIKYETbCS  HAYKOBMM  CTYyNiHb  JOKTOpa  (iocodii, MNPHUCBOIOETHCS
KkBamQikaiis 1okTopa (urocodii 3 OCBITHIX, NEAArOriYHUX HAYK Ta BUIAETHCS
JUTIJIOM BCTAHOBJIEHOTO 3pa3Ka.



4. MATPUIA BIAITIOBITHOCTI ITPOI'PAMHMUX
KOMIIETEHTHOCTEN KOMIOHEHTAM OCBITHBOI ITIPOTPAMHU

S8 |3 |8
s|& 8|3 8|8 |s|8|8|8 |8
5|8 |8|8|8|8 |8 |5 |5|% &

3K1 + |+ |+ + + [+ |+ |+
3K2 + |+ |+ + + [+ |+ |+
3K3 + |+ |+ + |+ |+ |+ |+ |+
3K4 1+ + + |+ |+ |+ |+ |+ |+
3K'S + + + [+ [+ |+
3K 6

K71 + + + |+ |+ |+ |+ |+ |+
SK8 | + + + |+ |+ |+ |+ |+ |+
K 1 + + [+ [+ |+
OK 2 + + + + |+ |+
@K 3 + + |+ |+
DK 4 +
K5 + |+ + |+ |+
DK 6 + |+ [+ +
@K 7 + |+ +

DK 8 + +
DK 9 + +

©K 10 + + + |+




5. MATPULSI 3ABE3INEYEHHA IIPOI'PAMHHUX PE3YJIBTATIB
HABYAHHsA BIIANMOBIJHUMHU KOMIIOHEHTAMHM OCBITHBOI
ITPOT'PAMUA

S |18|3 |8
s|8|8|g|8|8|=s|8|8 |8 |8
28|85 |8 8 %2 5|2 %

ITPH 1.1 + + |+ |+ +
IPH12 | 4 + |+ |+ |+ |+ |+
IIPH 2.1 + + + [+ [+ |+
ITPH 2.2 + |+ |+ |+ +
[IPH 2.3 + |+ |+ |+ |+ |+
MPH24 | + + +

[IPH 2.5 + + + |+ |+ |+
[IPH 2.6 + |+ + |+ |+ |+
IPH27 |+ | + + |+ |+ |+
[PH28 | + + |+ |+ |+ |+
ITPH 2.9 + + |+ |+ +
MPH2.10 | + + +

MPH2.11 | 4 + +

ITPH 2.12 + +
ITPH 2.13 + +
ITPH 2.14 + + +

ITPH 2.15 + +
ITPH 3.1 + + + +

[PH3.2 | 4+ | + + + |+ |+ +
ITPH 3.3 + + + +

ITPH 3.4 + + +

ITPH 3.5 + + + +

IMPH41 |+ |+ |+ [+ |+ |+ + |+ |+ |+
MPH42 |+ |+ |4+ |+ [+ |+ |+ |+ |+ |+ |+
MPH43 |+ |+ |4+ |+ [+ |+ |+ |+ |+ |+ |+
[PH44 |+ |+ |4+ |+ [+ |+ |+ |+ |+ |+ |+




