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aKpeauTaIlli OCBITHIX MPOTpaM y MeXKax CIeIiadbHOCTI.

PoGoua mporpama Oyne B mpuroal st ¢GOpMyBaHHsS 3MICTY IT1IBUIICHHS
KBauTi(pikailii HayKOBO-TI€JaroriYHUX MPaIliBHUKIB Kadeap YHIBEPCUTETY.

[ToromxkeHo Ha 3aciilaHHl KageApu MPUKIAAHOI MAaTeMaTHKu (MpoTOkKos Ne
09/25 Bix 04.09.2025).



B O Y I e 4
1 OUIKYBAHI JUCHUITUIIHAPHI PE3YJIbTATU HABUYAHHA .................. 4
2 BA3OBI IUCTHIHIIIIIHI ... e 4
3 OBCAT 1 PO3MO/IJI 3A ®OPMAMM OPT'AHI3ALIT OCITHBOI'O ITPOLIECY
TA BUJAMU HABYAJIBHUX 3AHATD ..o 4
4 TIPOTPAMA NUCHUITJIIHU 3A BUJJAMU HABUAJIBHUX 3AHATH .........5
5 OHIHIOBAHHA PE3VYJIBTATIB HABUAHHSA ..o 5
0 1 10 O 7
RIWRCT: TeToT0) 7 5 - 10 11 070) 8 (S0 % o) Z 7
TR T 1N o) 7 1<) o) 7
6 IHCTPYMEHTU, OBJIAIHAHHS TA ITPOI'PAMHE 3ABE3TIEYEHHSA ......11
7 PEKOMEHJOBAHI JPKEPEJIA IHOOPMALIIL ........oooiiiiiiiieie 12
7.1 OCHOBHA JIITEPATYPA v venureeennneeennaeennamneennaeeennaeeanneeenneeenneeeanneeeannesns 12
7.2 JTOTIOMIMAKHA JIITEPATYPA e veeennreennneeennneeenneeeanneeeenneeaneeeaneeenneeennnesaes 12



BCTYII

Meta gucuumiinu «MaTemMaTHyHe MOJEIIOBAHHS XBHJIBOBUX IIPOLIECIBY —
(dbopMyBaHHS KOMIIETGHTHOCTEH MOJO 3AaTHOCTI A0 imeHTHdiKamii XBUIHOBUX
MpOLIECiB, BMIHHS OyyBaTH Ta aHaNI3yBaTH €JIEMEHTapHI MOJIENI TaKUX MPOIECIB Ta
CIPOMO>KHICTh BUKOPUCTOBYBATH 37100yTI HABUYKHU B TIPOeCciifHii AisTTBHOCTI.

1 OUIKYBAHI JUCHUIIVITHAPHI PE3YJIbTATU HABYAHHASA
OuikyBaHI JUCHUIUTIHAPHI pe3yJbTaTH HaBYaHHS HajaH1 y Tabmummi 1.1.

Tabmurs 1.1 — OuikyBaH1 IUCIMIUTIHAPHI PE3yJIbTaTH HABYAHHS 3 JUCHUILIIIHU
«MaremaTruHe MOJICITIOBAHHS XBUILOBUX MPOIIECIBY»

[Mudp
(PH)

PHO1 (3matu 0a3ucHI TOHATTA XBUJIBOBHX IMIPOLIECIB, OCHOBM Ta NPHUHLUIHN TMOOYJOBH
MaTEeMaTHYHUX MOJICITIB IEBHUX XBHIILOBUX ITPOIIECIB.

3MICT quCHUILTIHAPHUX pe3yJibTaTiB HaBuaHHs (PH)

PHO3 |[Po3yMiTu mpuHIMOMN PO3B’sI3yBaHHS JiHIHHUX AUQepeHiiaIbHIUX PIBHSIHb B YaCTUHHUX]
MOXITHUX JPYTOTr0O MOPSIKY.

2 BA3OBI JUCIHHUIIJITHA
Ha3sa nmucuuniiinm 3100yTi AMCHUITIHAPHI pe3y/IbTATH HABYAHHS
Buma matematuka 3HaTH OCHOBM Ta TMPHUHLUMOU Teopii TIpaHUIlb, 3aCTOCYBAaHHS
a00 MaTeMaTUYHUM nudepeHiaTbHOr0  Ta  IHTETPAJIbHOTO — YHUCJICHHS, YHCIOBUX  Ta
aHayi3 ¢byHKUiOHANBHUX pAaiB (y ToMmMy uMcai psaiB Dyp’e), NpuHIMIN
PO3B’sI3yBaHHS TEXHIYHHMX 3aB/IaHb HA OCHOBI MAaTEMaTUYHOIO aHAJII3Y.
JudepenuianbHi dopmanizyBatu npoOiIeMu, 10 OMKMCaH1 IPUPOAHOI MOBOIO, Y TOMY YHCII
PIBHSIHHS 3a JIOMIOMOTOI0 MAaTeMAaTHYHUX METOJIB, 3aCTOCOBYBATH 3arajibHi IiIXOU

JI0 MaTeMAaTUYHOTO MOJICTIOBAHHS KOHKPETHUX MPOIIECiB.3HATH 3arajbHy
TEOpil0 3BUYAMHMUX AMQepeHIialbHUX DPIBHSIHb, IMOCTAHOBKY Ta €IHICTh
po3B’s3Ky 3anadi Korri /7is OCHOBHHUX THIMIB 3BHUYaitHUX TU(EpeHIIaTbHUX
PIBHSIHb Ta i KOPEKTHICTh, TEOPiI0 KpPalOBUX 3a/ay JIPYroro Mopsiky B
tomy uuncii 3anady llItypma-JliyBins B peryiaspHoOMy BUMAAKY, MaTH ySBY
PO TEOMETPUYHUN MiAXi A0 TEOopid 3BUYAMHUX AudEepeHIliaTbHuX
piBHSIHB

3 OBCAT I PO3NOJLI 3A ®OPMAMMU OPT'AHIBAIIIl OCITHBOI'O
HNPOLECY TA BUIAMU HABYAJIBHUX 3AHATDH

Bun .~ s Po3noain 3a gopmamMu HaBYAHHS, 200UHU
= -
5 S JEeHHA BeYipHs 32049HA
HaBYAIBHHX | 2 I - = - = - =
SAHSITE & S| ayAUTOpHI | caMOCTiiHa | ayIMTOPHI | CAMOCTIHHA | ayAMTOPHI | CaMOCTilHa
3aHATTS pobora 3aHATTS pobora 3aHATTS pobota
JIEKIIHL 58 16 42 - - 4 -




PAaKTUYHI 54 8 46 - - 6 -

3aIIK 8 2 6 2

PA30OM | 120 26 94 - - 12 -

4 ITPOI'PAMA JUCHUIIJIIHU 3A BUIAMU HABYAJIBHUX
3AHATDH

[ndpn Oobcsar
I[PH BI/IIII/I Ta TEMATUKA HABYAJbHHUX 3AHATH CKJIAd0BHX,
200UHU
JEKIIIT 80
PHO1 1. OcHOBH MATEeMATHYHOI'0 ONHUCY JUHAMIYHMX MPOLECIB
e [loHATTS IUHAMIYHOI CUCTEMHU.
o JludepeHuianbHi piBHIHHSA SK IHCTPYMEHT
MOICTFOBAHHS. 16
o IlouaTkoBi Ta KpaiioBi 3a/1adyi.
o Ilpuknaau onucy (Hi3MYHUX 1 TEXHIYHUX CHCTEM.
PHO1 2. Jli"iiini Ta HeJiHiliHI Moaesi TUMHAMIKH
e Meroau po3B’si3aHHS JIHIHHUX JHHAMIYHUX CHCTEM.
e Oco0mMBOCTI HENMIHIHHUX MOJIENEH. 16
o CriliKicTh pO3B’SI3KiB.
o Ilpuknaau 3acTocyBaHb y MeXaHiIll Ta (Qi3ulll.
PHO2 3. MaTremaTu4Hi MO/eJ/Ii NOIIHUPEHHS NPYKHUX XBUIb
e OcHOBHI PIBHSHHS XBHJILOBOI TUHAMIKH.
o XBHWJIbOBE PIBHSIHHS Ta HOTO PO3B’SA3KHU. 16
e T'apMOHIYHI KOJMBAHHS Ta MPUHIUI CYHEPIIO3UILLII.
o Ilpuknaau XBUIHOBHUX MPOIIECIB Y TBEPAUX TiNaxX.
PHO1 4. Indpakuis, Aucnepcisi Ta 3aTyXaHHs NPYKHUX XBUJIb
PHO2 e JlucmepciiiHi CIiBBIIHOIIICHHS.
o Jludpaxiis Ha HEOJHOPIAHOCTSX.
e Mopgeni XBHIIbOBOTO 3aTyXaHHS Y PI3HUX 16
CepeIoOBUILAX.
e BukopucranHs y HepyHHIBHOMY KOHTpPOJI Ta
CEHCMOaKyCTUYHUX JOCIIKEHHSIX.
PHO1 5. Komn’rorepHe MOeJIIOBAHHS Ta AaHAJI3 JTMHAMIYHUX
PHO2 npoiecis
e BukopucranHs cyyacHHX IPOrpaMHUX 3aC001B
(MATLAB, COMSOL).
o Bisyani3auis pe3ynpTariB Ta iHTEpIIpETaLlis MOJENEH. 16
e MonenaroBaHHS CKJIAIHAX CUCTEM 13 OararbMa
CTYHEHSIMH CBOOOIH.
e [lpuknaaym NpUKIATHAX TOCITIHKCHD.
INPAKTHUYHI 3AHSATTA 40
PHO1 1. [ToyaTkoBI Ta KpaloBi 3a/1a4i. 10
PHO1 2. Po3B’s3yBaHHS XBUJIHOBOTO PiBHSIHHS MeToAoM Dyp’e. 10




O6csar
Hludppu
J_IPH BI/II[I/I Ta TEMAaTUKA HABYAJIBbHUX 3AHATH CRJIIa0BHX,

200UHU

PHO1 3. KoM’ 1oTepHe MOJIe/II0BaHHs 3 BUKOPUCTAHHSAM 10

nporpamuux 3aco6ie (MATLAB, COMSOL).
PHO2 4. Bizyaumizarlist pe3ysbTaTiB Ta iHTEPIpPETAIlisi MOJCIICH. 10
PA3OM 120

5 OHIHIOBAHHA PE3YJIBTATIB HABYAHHA

Ceptudikariiss JOCITHEHb CTYACHTIB 3IHCHIOETHCS 32 JOMOMOTOI0 TTPO30PHUX
MPOLIETyp, IO IPYHTYIOTHCS HA 00’ €KTUBHUX KpUTEPIAX BIANOBIAHO 10 [lomoxeHHs
yHiBepcuteTy «IIpo oriHIOBaHHS pe3yJibTaTiB HaBYaHHS 3/100yBayiB BUIIIOI OCBITHY.

JlocsirHyTU# ~ piBEeHb  KOMIIETEHTHOCTEH  BIJIHOCHO  OYIKYBaHUX, IO
171eHTU(hIKOBaHUH MMiJT Yac KOHTPOJIbHUX 3aXO/lIB, BiJIOOpaXkae peaqbHUN pe3yJbTaT
HABYaHHS CTYJICHTA 3a IUCUHUILIIHOIO.

5.1 Hlxann

OmuiHOBaHHSI HaBYAJIbHUX JOCATHEHb CTyneHTIiB HTY «/II1» 3mificHIo€ThCS 3a
peritunroBoro (100-6anbHO0O) Ta IHCTUTYLIHHOIO WKanaMu. OcTaHHsA HeoOX1aHa (3a
oQILIIHOIO BIJCYTHICTIO HAIIOHAJIIBHOI IIKalW) JJIs KOHBepTalii (mepeBeneHHS)
OIIIHOK 37100yBayiB BUIIIOT OCBITHU PI13HUX 3akiaAiB (Tabmui S.1).

Tabmuis 5.1 — [Ikanu o1iHIOBaHHS HaBYAIBHUX J0csiTHeHb cTyieHTiB HTY «II1»

Petitnarona [HcTUTYIIMHA
90...100 BiaMiHHO / Excellent
74...89 nobpe / Good
60...73 3a10BUTBLHO / Satisfactory

0...59 He3anoBiabHO / Fail

Kpenutu HaBUaabHOI NWCIUILUTIHM 3apaxOBYETHCS, SKIIO CTYJAEHT OTPUMAaB
NiCYMKOBY OLIHKY He MeHme 60-tu OaniB. Hwukya OLIHKA BBaXKaeTbCs
aKaJeMIYHOI0 3a00ProOBaHICTIO, 110 MiJIATAE JKBiAAIli BiAMOBiAHO a0 [looxeHHs
po opraxizaiiito ocBiTHROTO Mporecy HTY «JII1».

5.2 3acobu Ta nporneaypu

3MicT 3ac00iB JIarHOCTUKH CIIPSIMOBAHO HA KOHTPOJIH PiBHS CPOPMOBAHOCTI
3HaHb, YMiHb, KOMYHiKalllii, aBTOHOMHOCTI Ta BIJMOBIJAJIHHOCTI CTYyJEHTa 3a
BuMoramMu  6-ro  kBamdikamiitHoro piBas  HPK mim wac  agemoncTparrii
peraaMeHTOBaHUX poO0UYOI0 TPOrpaMoOI0 pe3yIbTaTiB HABUAHHSI.




CTyneHT Ha KOHTPOJBHHX 3aX0/lax Ma€ BUKOHYBATH 3aBIaHHs, OpPiIEHTOBaHI
BHUKJTFOYHO Ha JEMOHCTPAIIII0 JUCIHUILIIHAPHUX Pe3yJIbTaTiB HaBUYaHHS (po3aia 3).

3acobu A1arHOCTHUKH, MI0 HANAIOTHCA CTYJACHTaM Ha KOHTPOJBHHUX 3aX0ofax y
BUTJISAJII 3aBAAHb JJIS1 IOTOYHOTO Ta MiICYMKOBOTO KOHTPOIIIO, POPMYIOTHCS HIITXOM
KOHKpEeTH3allli BHUXIIHMX JaHUX Ta CHoco0y MAEMOHCTpalii JUCHUILTIHAPHUX
pe3yIbTaTiB HAaBYAHHS.

3aco0u MiarHOCTUKY (KOHTPOJIbHI 3aBAaHHS) JUIsl TOTOYHOTO Ta TiJCYMKOBOTO
KOHTPOJTIO TUCITUTUTIHA 3aTBEPKYIOTHCS Kadeaporo.

Bumu 3aco0iB AiarHOCTHKH Ta TPOIEAYp OIIHIOBAHHS JJIsi IOTOYHOTO Ta
M1JICYMKOBOTO KOHTPOJIIO JUCHUIUIIHY MOJIaHO Yy Ta0muIl 5.2.

Tabnunsg 5.2 — 3aco0u A1arHOCTUKU Ta MPOLIETYPU OIIHIOBAaHHS

[TOTOYHUM KOHTPOJIb [IJICYMKOBHI KOHTPOJIb
HaBuanbHe 3acobu HpoueypH . 3aco0u npoueypH
3aHATTS | JI1arHOCTHUKH IarHOCTUKH
JIEKIT KOHTPOJIbHI BUKOHAHHS BU3HAYCHHSI
3aBJIaHHA 3a 3aBJaHH 111 Yac CEpEeIHbO3BAKEHOTO
KO>KHOIO JIEKIIH pe3ysIbTaTy MOTOYHUX
TEMOIO KOHTPOIJIIB;

MPaKTUYHI| KOHTPOJIbHI BHUKOHAHHS
3aBJIaHHA 3a 3aBJaHb mig yac |KoMmiuiekcHa |BukoHaHHs KKP mig

KO>KHOIO MPaKTUIHUX KOHTpOJIbHA |4Yac 3ajiKy 3a
TEMOIO 3aHSTh poboTta Oa)KaHHSIM CTyJI€HTa
abo BUKOHAHHS (KKP)
1HMBIIyaJibHE |3aBJaHb MiJ] Yac
3aBJaHH CaMOCTIHHOIL

poboTH

[Tin yac MOTOYHOTO KOHTPOJIIO JIEKIIWHI 3aHATTS OIIHIOIOTHCS IUIIXOM
BU3HAYCHHS SIKOCTI BUKOHAHHSA KOHTPOJIbHUX KOHKPETU30BAHMX 3aBlaHb. [IpakTuuHi
3QHSATTS OINHIOIOTHCS SIKICTIO BHKOHAHHS KOHTPOJBHOTO ab0 1HIWBIIYaJIbHOTO
3aBIaHHS.

SKII0 3MICT TEBHOTO BHUY 3aHSTh MIAMOPSIAKOBAHO JEKUIHBKOM CKJIAJOBUM
onucy KBadiQiKaliiHUX PIBHIB, TO IHTETpaJibHE 3HAYEHHS OL[IHKA MOYE€ BU3HAYATHUCS
3 ypaxyBaHHSIM BaroBUx KOe()iIli€HTIB, 1110 BCTAHOBIIOIOTHCS BUKJIAaYEM.

3a HagBHOCTI PIBHA pe3yJibTaTiB IMOTOYHUX KOHTPOJIB 3 YCIX BHJIIB
HaBUYAJIbHUX 3aHATH HE MeHie 60 OaiiB, MiICYMKOBUNA KOHTPOJb 3A1MCHIOEThCS 0€3
y4acTi CTyJEHTa LUITXOM BHU3HAYEHHSI CEPEAHHO3BAKEHOTO 3HAYEHHS IMOTOYHUX
OI[IHOK.

He3anexxno Bim pe3ynbTaTiB MOTOYHOTO KOHTPOJO KOXKEH CTYACHT Tij Yac
3amiky Mae mnpaBo BukonyBaTH KKP, sika MICTUTH 3aBIaHHS, LI0 OXOILIIOIOTH
KITFOYOB1 IUCHUIUTIHAPHI pe3yIbTaTH HaBYaHHS.



KinbkicTh koHKpeTHu3oBaHux 3aBaanb KKP moBuHHA BiAMOBIAATH BiABEACHOMY
yacy Ha BukoHaHHA. Kinpkicte BapianTiB KKP mae 3abe3neuntn iHAMBITyai3aIlio
3aBIaHHS.

3HadenHs oriHku 3a BuKOHaHHA KKP Bu3HawaeTbcs cepeaHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETH30BaHUX 3aBJaHb) 1 € OCTATOYHHUM.

[aterpansue 3HaueHHs omiHKM BUKOHaHHS KKP Moxe BusHawatucs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, IO BCTAHOBIIOETHCS Kademporo sl KOXKHOT
CKJIaJIOBOI onucy kBamidikamiitHoro pisas HPK.

5.3 Kpurepii

PeanpHi pe3ynbTaTv HaBYAaHHS CTYJEHTAa 1ICHTHU(IKYIOTHCS Ta BUMIPIOIOTHCS
BIJTHOCHO OYIKYBaHUX IiJ] 4aC KOHTPOJIbHUX 3aXO[IB 32 JIOTIOMOTOI0 KPHUTEPIiB, IO
OTHCYIOTH Jii CTyAEHTA JJIsl AEMOHCTpAIlii JOCATHEHHS pe3yIbTaTiB HaBUYaHHS.

Jlnst  OIIHIOBAHHS BHWKOHAHHS KOHTPOJBHUX 3aBIaHb IIiJ] Yac IOTOYHOTO
KOHTPOJIIO JIEKI[IHHUX 1 MPAaKTUYHHUX 3aHATh B SKOCTI KPUTEPIsl BUKOPUCTOBYETHCS
KO€(DIIIEHT 3aCBOEHHS, 110 ABTOMATUYHO AJIallTy€ MOKa3HUK OLIHKHU JI0 PEHTUHIOBOI
IITKAJTH:

0O, =100 a/m,

JIe a — YKUCIIO MPAaBUIBHUX BIAMOBiAEH a00 BUKOHAHMX CYTTEBUX OIeparii
BIJIMOBIAHO JI0 €TAJIOHY PIIICHHS; m — 3arajibHa KUJIbKICTh 3allUTaHb a0 CyTTEBUX
oriepalliii eTaJoHy.

InuBinyanpHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIbBHI POOOTH OIIHIOIOTHCS
€KCIIEPTHO 3a JOTIOMOTOI KPHUTEPIiB, 10 XapaKTEPU3YyIOTh CIIBBIIHOIICHHS BUMOT
710 P1BHSI KOMIIETEHTHOCTEN 1 MOKAa3HUKIB OLIHKH 332 PEUTUHIOBOIO LIKAJIOHO.

3MICT KPUTEPIiB CIUPAETHCI Ha KOMIETEHTHICTHI XapaKTEPUCTUKH, BU3HAUCHI
HPK nayis piBHst OakaniaBpa BHILOT OCBITH (1MofgaHo y Tadnuui 5.3).

Tabnuug 5.3 — 3aranbHi KpUTEpii JOCITHEHHS PE3yJbTAaTiB HABUYAHHS ISl 6-TO
kBanidikariitHoro piBHs 32 HPK

Onuc . R Ioxa3zHuk
creen Bumoru 10 3HaHb, YMiHb/HABHYOK, KOMYHiKaIlii, .
kBajdidgikaninHoro . . . OLIHKH
. BiiMOBiTAABHOCTI i aBTOHOMIT
piBHS
3nannsn

+ KOHIIETITyaJThH1 BiamnoBiap BigMiHHA — MpaBHIIbHA, OOTPYHTOBAHA, 95-100
HAyKOBi Ta MPAKTUYHI | OCMHCIIEHA. XapaKTepHU3y€e HASBHICTh:
3HAHHS, KPUTHIHE - KOHIIENITYaJIbHUX 3HAHb,
OCMHUCJICHHS TEOPIH, - BHCOKOTO CTYIIEHIO BOJIO/IIHHS CTAHOM
MIPUHIIMITIB, METOIIB 1 MUTaHHS,
TOHATE y chepi - KPUTUYHOTO OCMUCJICHHS] OCHOBHHX TEOPIH,
npodeciitHoi MIPUHIIMITB, METO/IIB 1 MOHAThH Y HAaBYaHHI Ta
JUSUTBHOCTI Ta/ab0 npodeciifHiil AisTTbHOCTI
HaBYaHHA Binnosins MicTHTh HErpy0i MOMHIKH 200 OITHCKH 90-94
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Onuc
kBajidikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil,
BianmoBigaabHOCTI i aBTOHOMIT

IHoka3HuK
OLIHKH

Binmosigs mpaBuiibHa, alne Ma€e IEBHI HETOYHOCTI

85-89

BianoBiap npaBuiibHa, ajie Ma€ MEBHI HETOYHOCTI 1
HEJ0CTaTHLO OOTPYHTOBAHA

80-84

BianoBiape npaBwiibHa, ajie Ma€ MEBHI HETOYHOCTI,
HEJ0CTaTHLO OOIPYHTOBaHA Ta OCMHCJICHA

74-79

Binnosine ¢pparmentapua

70-73

BianoBias 1eMOHCTPY€E HEUITKI YSBJICHHS CTYIEHTa PO
00'€KT BUBUCHHS

65-69

PiBeHp 3HaHBP MiHIMAJIBHO 3a0BUILHUNI

60-64

PiBeHb 3HAHb HE3aI0BUILHUIT

<60

Yminna/nasuuxu

+ TIOTJIMOJICHI
KOTHITHBHI Ta
MPaKTHYHI
YMIHHSI/HaBUYKH,
MaiCTepHICTh Ta
IHHOBAIIMHICTH HA
piBHI, HEOOXiTHOMY
IUIsL pO3B’sI3aHHS
CKJIaTHUX
CHeIiaJIi30BaHUX
3aj7a4 1 MPaKTHYHUX
npobieM y chepi
npodeciinol
IisIpHOCTI a00
HaBYaHHS

BinnoBine xapakrepusye yMiHHS:
- BUSIBJISITH TIPOOJIEMH;
- (hOpMYITFOBATH TiMIOTE3H;
- PO3B's3yBaTH POOIEMU;
- oOupaTH ageKBaTHI METOIU Ta
IHCTpyMEHTaJIbHI 3aC00H;
- 30uparTu Ta JIOT1YHO U 3pO3YMLIIO
1HTeprIpeTyBaTu iH(OpMaIlilo;
- BUKOPHUCTOBYBATH 1HHOBALIMHI MIIXOAH 10
PO3B’sI3aHHS 3aBJIaHHS

95-100

Binnosiges xapakTepusye yMiHHS/HaABUUKH 3aCTOCOBYBATU
3HaHHS B MPAKTUYHIN JISUIbHOCTI 3 HETPyOUMHU MOMIJIKAMHU

90-94

Binnosiges xapakTepusye yMiHHS/HABUUKH 3aCTOCOBYBATU
3HAHHSA B MPAKTUYHIN JISUIBHOCTI, alie Ma€ MeBHI
HETOYHOCTI IIPU peanizalii 0Hi€] BUMOTH

85-89

Binnosiges xapakTepusye yMiHHS/HaABUUKH 3aCTOCOBYBATU
3HAHHSA B MPAKTUYHIN JISUIBHOCTI, alie Ma€ MeBH1
HETOYHOCTI IIPU peatizaliii IBOX BUMOT

80-84

BinnoBiges xapakTepusye YMiHHS/HABHUKH 3aCTOCOBYBATH
3HAHHSA B MPAKTUYHIN JISUIBHOCTI, alie Ma€ MeBHI
HETOYHOCTI IIPU peatizaliii TpbOX BUMOT

74-79

Bianosine xapakrepusye yMiHHSI/HABUYKU 3aCTOCOBYBATH
3HAHHA B IPaKTUYHIN JISUIBHOCTI, ajie Ma€ NMeBH1
HETOYHOCTI IIPH peatizallii Y4OTUPbOX BUMOT

70-73

Bianosine xapakrepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH
3HAHHA B MIPAKTUYHIN JISUIBHOCTI MPY BUKOHAHHI 3aBJIaHb
3a 3pa3KoM

65-69

BinnoBigs xapakTepusye yMiHHS/HABUUKH 3aCTOCOBYBATH
3HAHHSA [IPY BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSAMHU

60-64

piBEHb YMiIHb/HABUYOK HE3aJOBUIbHUN

<60

Komynikayia

+ JIOHECEHHS JI0
(axiBIiB 1 HedaxiBIliB
iH(hopMmarii, i1ei,

BinbHe BomoaiHHS TPOOIEMATHKOIO TaTy3i.
3po3yMinicTh BinnmoBiAi (qomosiai). MoBa:
- NPaBUIIbHA;

95-100

9




Onuc
kBajidikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil,
BianmoBigaabHOCTI i aBTOHOMIT

IHoka3HuK
OLIHKH

npobieMm, pillieHb,
BJIACHOTO JIOCBiAYy Ta
apryMeHTarii;

+ 30ip, iHTEpIIpeTalis
Ta 3aCTOCYBaHHS
JaHUX;

+ CIIUJIKYBaHHSA 3
npodeciiHUX MTUTaHb,
y TOMY YHUCIIi
1HO3EMHOI0 MOBOIO,
YCHO Ta UCEMOBO

- YHUCTa;
- SICHA;
- TOYHA;
- JIOT14HA;
- BHpa3Ha;
- JIAKOHIYHA.

Komymikariiina ctpareris:
- MOCJIIOBHHI 1 HECYNIEPEUWIMBHIA PO3BUTOK
JyMKH;
- HAsIBHICTB JIOT1YHUX BJIIACHUX CYJKCHB;
- JIOpeYHa apryMeHTailii Ta ii BiIOBiIHICTh
B1JICTOFOBAHUM I10JI0KEHHSIM;
- NpaBUIbHA CTPYKTYpPA BiAMOBII (JOMIOBI/I);
- MPaBUJILHICTD BIIMOBIICH HA 3alTUTaHHS;
- JIOpeYHa TEXHIKa BIIMOBIICH HA 3alTUTaHHS;
- 3/1aTHICTh POOWTH BUCHOBKH Ta
dbopMyItOBaTH MPOMO3ULIT

JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO TATY31 3
HE3HAYHUMH XHOaMH.

JloctaTHs 3p03yMUTICTh BiAMOBIAI (IOTIOBII) 3
HE3HAYHUMH XUOaMHU.

JlopeuHa koMyHiKalliliHa cTpaTeris 3 He3HAYHUMHU XUOaMu

90-94

Job6pe BoOIHHS MTPOOJIEMATUKOO TaTy31.

JloOpa 3po3yMinicTh BiAMOBiAL (IOMOBI/II) Ta JOpEUHA
KOMYHIKalllliHa cTpaTeris (CyMapHO He peali3oBaHO TpU
BHUMOTH)

85-89

Jlo6pe BoOiHHS MPOOIEMATUKOIO TaTy3l.

Jo6pa 3po3yM1UTiCTh BIMOBIII (AOTMOBI1/II) Ta JOPEUYHA
KOMYHIKalliliHa cTpaTeris (CyMapHO He peali3oBaHO
YOTHPU BUMOT'H)

80-84

Jo6pe BONOIHHS MPOOJIEMATUKOO TaTy31.

JloOpa 3po3yMinicTh BiAMOBIAI (IOMOBI/II) Ta JOpEUHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peai30BaHo I STh
BHIMOT)

74-79

3a/10BiIbHE BOJIOIIHHS POOIEMATHKOIO Taly3i.
3a/10BUIbHA 3PO3YMUTICTh BIATOBIAL (IOMOBII) Ta TOpeYHa
KOMYHIKalliliHa cTpaTeris (CyMapHO He peali3oBaHo CiM
BHIMOT)

70-73

YacTkoBe BOJIOIHHS MPOOJIEMATUKOO TaTy31.
3a/10BIbHA 3PO3YMUTICTD BiIMOBIAL (JIOMOBII) Ta
KOMYHIKaIliiiHa CTpaTeris 3 xubaMu (CymMapHO He
pealti3oBaHo JIeB’Th BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS IPOoOIEeMaTHKOIO Taly3i.
3a/10BUIbHA 3PO3YMUTICTh BIATOBIAL (IOTIOBIII) Ta
KOMYHIKalliiiHa cTparerisa 3 xubamu (CyMapHO He
peamnizoBano 10 Bumor)

60-64
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Onuc . R IToxka3zHuk
creen Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . . OI[iHKHU
. BiiMoBiTaIbHOCTI | aBTOHOMIT
piBHS
‘ PiBeHb KOMyHiKaIlil HE3aJOBUTLHHIA <60
Bionogioanvnicmo i agmonomin
+ YOpaBJIiHHS BinminHe BOJIOIIHHS KOMIIETEHIIIMA MEHEIPKMEHTY 95-100
CKJIQIHOIO TEXHIYHOIO | OCOOHMCTOCTI, OPIEHTOBAHUX Ha!
a0o mpodeciiiHoIo 1) ynpaBmiHHS KOMITIEKCHUMH MPOEKTAMH, 110
TISUTBHICTIO YU nepeadayae:
MIPOCKTAMH, - JTOCTIIHUIIBKUIN XapaKTep HaBYaIbHOT
+ CIIPOMOXHICTb JISUTBHOCTI, IT03HAYeHA BMIHHSAM CaMOCTIHHO
HECTHU OI[IHIOBATH Pi3HOMAaHITHI )KUTTEBI CUTYaIlii, IBUIIIA,
BIJINIOB1ANBHICTD 3a (axTH, BUSBIATH 1 BIICTOIOBATH OCOOUCTY
BHUPOOJICHHS Ta MO3UIIIO;
YXBAIICHHSI PILICHb Y - 3JIaTHICTH 10 pOOOTH B KOMaHIi;
Henepen0auyBaHux - KOHTPOJIb BIIACHUX JIiH;
poGounx Ta/abo 2) BIAMOBIAANBHICTD 32 IPUHHATTS PillICHb B
HaBYaJIbHUX Hernepen0adyyBaHNX YMOBAX, IO BKIIFOYAE:
KOHTCKCTAX, - OOTPYHTYBaHHS BJIACHUX PillleHb
¢ bopmyBamHs TOJIOKEHHSIMH HOPMATHBHOI 0a3u rajiy3eBoro Ta
CYyKCHb, IO JIepKaBHOTO PiBHIB;
BpaXxoByIlOTb . - CaMOCTIMHICT TMijl YaC BUKOHAHHS
COMIaNBHI, HAyKOBI Ta MIOCTABJICHUX 3aBIAHb;
CTUIHI aCIICKTH, - 1HIIIaTUBY B 0OrOBOPEHH1 Mpo0iIeM;
+ Oprasizaiis Ta . . . .
i - BiJIMOBIAANbHICTh 32 B3a€EMOBITHOCHHU;
KEepIBHUIITBO . . . N
» 3) BIANOBIAATMBHICTH 32 MPOQECIHII PO3BUTOK OKPEMUX
npodeciiHuM . i .
) oci6 ta/abo rpyn oci0, 110 nepeadoayac:
PO3BHUTKOM 0¢i0 Ta . .
- BUKOPHUCTAHHS MPO(eCiiftHO-OPIEHTOBHUX
rpym;
Py HaBUYOK;
+ 3JaTHICTh .. - .
- BUKOPHUCTAHHS JJOKa3iB 13 CAMOCTIIHOIO 1
MIPOJIOBKYBATH .
. MPABUIILHOIO apTyMEHTAIIET0;
HABYaHHS 13 3HAYHUM ) i .
- B IHHSI BCIMa BUJJaMH HaBYAITBHOI
CTyIIEHEM aBTOHOMI1 ) 0701 ciMa BuAa aBHaJIbHO
JUSTBHOCTI;
4) 37aTHICTH JI0 MOAAJIBIIIOTO HABYAHHS 3 BUCOKHUM PiBHEM
ABTOHOMHOCTI, IO Tiepeadayac:
- CTYMiHb BOJOJIHHS (yHIaMEHTAIbHUMU
3HAHHSIMU;
- CaMOCTIHHICTD OIIHHUX CYJIKEHb;
- BHUCOKHUH piBeHb C(POPMOBAHOCTI
3araJbHOHABYAIHHUX YMIHb 1 HABUYOK;
- CaMOCTIMHMI MOUIYK Ta aHaNi3 JpKepes
iHpopmarii
VYreBHeHE BOJIOAIHHS KOMITETCHIIISIMH MEHE/KMEHTY 90-94
0COOMCTOCTI (HE peali3oBaHO /1Bl BUMOTH)
Jlo6pe BOOIHHS KOMIIETSHITIIMA MEHEDKMEHTY 85-89
0COOMCTOCTI (HE peasi3oBaHO TPU BUMOTH)
JloOpe BONOIIHHS KOMIIETCHIIIIMA MEHE)KMEHTY 80-84
0COOHMCTOCTI (HE peaai3oBaHO YOTUPH BUMOTH)
JloOpe BONOIIHHS KOMIIETCHIIIIMA MEHE)KMEHTY 74-79
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Onuc . . Iloxa3nuk
e, . Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaIlii, )
kBajidikaniiinoro . . .. OLIHKH
. BiAnmoBinaaLHOCTI i aBTOHOMII

piBHS
0co0UCTOCTI (HE peali3oBaHO MIICTh BUMOT)
3a/10BUJIbHE BOJIOIIHHS KOMIIETEHITIIMH MEHEPKMECHTY 70-73
0co0OucTOCTI (HE peali3oBaHO CiM BHMOT)
3a/10BUJIbHE BOJIO/IIHHS KOMIIETEHITIIMH MEHEPKMECHTY 65-69
0CcoOHMCTOCTI (HE peai3oBaHO BiCiM BUMOT)
PiBeHb BIANOBIAAIBHOCTI 1 aBTOHOMIT (pparMeHTapHHIA 60-64
PiBeHp BiIIOBIIAIBLHOCTI 1 aBTOHOMII HE3aMOBUILHUNI <60

6 IHCTPYMEHTMU, OBJIA/THAHHSA TA ITPOT'PAMHE 3ABE3ITEYEHHSA

MynbTUMETIMHUN TTPOSKTOP.
Hucranmiiina matgopma Teams.

7 PEKOMEHJIOBAHI JKEPEJIA IHOOPMAIIIT
7.1 OcHoOBHa JiTepaTypa

1. MaremMatuyHe MOJETIOBaHHS AUHAMIYHUX CHUCTEM 1 MpOLECiB: [HCTPyKTUBHO-
METOJIMYHI MaTepiayid JJIsi CaMOCTIMHOI poOoTH 3700yBadiB 3akjiaiiB BHIIOi
OCBITM Jpyroro (MaricTepchbKoro) piBHS BHILOI OCBITHM CHeUiaJbHOCTI 122
Komm’rotepri Hayku/ VYknagaui: Tamina Konomiens, Bacuis Muxaiinesko,
Amnaromii Iloropyii, Csitnana IlocroBa, Anatomii ®@paHoBCcbKUM,. JKUTOMMUP:
Bun-o XV im. IBana ®panka, 2024. 60 c.
https://eprints.zu.edu.ua/41467/1/1.pdf

2. Menemko B. B., Manunypa B. T., I. A. Vmitko 1. A. Teopis xBuneBomis. — K.:
BIIL] «KuiBcbkuit yHiBepcutet», 2013. — 415 c.

3. Myrhaug D., Wang H., Hormedal L. S. Stokes drift estimation for deep water
waves based on short-term variation of wave conditions // Costal Engineering,
2014, vol.88, P. 27-32.

4. KonuBaHHs Ta XBUJI: MIPYyY. IS CTY. BUI. HaBd. 3aki. / I. O. AnicimoB; M-
BO OCBITU 1 Hayku Ykpainu, KuiB. nan. yH-T im. T. IllleBuenka. — 2-re Buf.,
nepepoo6i. 1 gonoBH. — K.: BIIL «Kwuis. ya-m», 2009. — 399 c.: 1. — bibmiorp.: c.
384.

5. Waves: Light, Sound, and the nature of Reality. YouTube. Physics Videos by
Eugene Khutoryansky. 3 tpasus 2015. IIporuroBano 09.06.24.

6. [laBnenko II. M., ®inonenko C. ®@., YepennikoB O. M., Tpeiitaxk B. B.
MareMaTtryHe MOJCITIOBAHHS CHCTEM 1 TporieciB: HaBd. moci0. — K. : HAY, 2017.
—392 c.

7. MenseneB, M. I'. MaremaTuyHe MOJICIIOBAaHHS JIWHAMIYHHX TIPOIECIB 3
BUKOpHUCTaHHAM udepeniiiansuux piBHsSHb / M. I'. Measenes, O. M. Mynssa, B.
[1. [Moxa // Hosi imei B xapyoBiil Hayll - HOBI MPOAYKTH XapyoBiii
MIPOMUCIIOBOCTI : MDKHApOAHA HaykoBa KoH(epeHIis, mpucssueHa 130-piyuro
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https://www.youtube.com/watch?v=Io-HXZTepH4&feature=emb_rel_end

HamionanbHOTO yHIBEPCUTETY XapuoBHUX TeXHOJOT1H, 13-17 sxoBTH 2014 p. — K.
: HYXT, 2014. — C. 451. https://dspace.nuft.edu.ua/handle/123456789/18293

7.2 JlomoMixkHa JiTeparypa

1. Tapxyma I. I1., Kypinnuii B. I1. ®i3uka. Y. 4. KonuBanus i xBumi. [Tekcr]:
Hapuansuuii mocionuk: — J{. Harmionansauit ripanymit yaieepeuret, 2018. — 93 c.
https://physics.nmu.org.ua/ua/personal/Garkusha/part4 ua.pdf

2. AnicimoB 1. O. KonuBanns ta xBuii. HaBuansauit nocionuk: — K. KuiBcbkuit
HallloOHaJIbHUM yHiBepcuTeT iMeH1 Tapaca IlleBuenka, 2001. — 218 c.
https://radfiz.org.ua/files/mag01/sinergetika/%E1%CE%A6%D3%A6%CD%CF
%D7_%EB%CF%CC%C9%D7%C1%CE%CE%D1%20%A6%20%C8%D7%C
9%CC%A6%20(5.0).pdf
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https://physics.nmu.org.ua/ua/personal/Garkusha/part4_ua.pdf
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