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Poboua mnporpama HaByanbHOiI JAUCHUIUIIHM «OCHOBH MaTeMaTUYHOTO
MOJICITIOBAaHHSD» JIJIs 37100yBaviB mepmioro (6akaaaBpchKOro) piBHS crerianbHOoCTI 113
[lpuknamna MaTemMaTuka OCBITHBO-TIpodeciiiHOi  mporpamu  «MareMaTudHe
MOJIETIIOBaHHs CHCTEM 1 mporieciBy / Hail. TexH. yH-T. «/IHITpOBChbKa MOMITEXHIKAY,
kad. mpukmnannoi marematuku. — [1. : HTY «/AI1», 2025. — 14 c.

Po3pobuuk(n) — gou. kadenpu npukiagHoi marematuku,PhD, Onormpierko
Omner JImutpoBu4

Po6oua nporpama periaMmeHrye:

— METy AUCLUILIIHY;

— AUCIUIUTIHAPHI pe3yJIbTaTU HaBYaHHs, cPOPMOBaHI Ha OCHOBI TpaHc(opmarrii
OUlKyBaHHUX pPE3yJIbTaTiB HABYaHHS OCBITHHOI POTpamy;

— 0a30B1 JUCIUTLIIHY;

— 00csr 1 po3noaut 3a popMaMH OpraHizallii OCBITHROTO MPOLIECY Ta BUAAMHU
HABYAJIbHUX 3aHSTH;

— Iporpamy JUCIHIUTIHU (TEMaTUYHHINA TIJIaH 32 BUIaMU HABYAJIbHUX 3aHSTH);

— QITOPUTM OILIIHIOBAHHS PIBHA JOCATHEHHS AMCLMIUIIHAPHUX PE3yIbTaTIiB
HaBYaHHA (IIKaJH, 3aCO0H, MPOLIETyPH Ta KPUTEPIi OLIIHIOBAHHS);

— IHCTpYMEHTH, 00JIaJHAHHS Ta IPOrpaMHE 3a0€3MEeUEHHS;

— PEKOMEHI0BaHi JKepesia iH(opmarii.

PoGoua mporpama npuszHadeHa A peanizaiii KOMIIETCHTHICHOTO TIX0Iy T
Yyac IUIAaHYBaHHS OCBITHBOTO NPOLECY, BHUKJIAQJaHHSA JUCUUIUIIHM, M1JTOTOBKU
CTYJICHTIB JI0 KOHTPOJBHUX 3aXO01B, KOHTPOJIIO MPOBAHKEHHS OCBITHBOI JISUTBHOCTI,
BHYTpIIIHBOTO Ta 30BHINIHBOIO KOHTPOJIO 3a0€3MEeUeHHS SKOCTI BHINOI OCBITH,
aKpeauTallli OCBITHIX MPOTrpaM y MeXax CHEellaJbHOCTI.

Po6oua nporpama Oyne B mpuroal s (OpMyBaHHS 3MICTY IT1IBUILIECHHS
KBatiQikalii HayKOBO-IeJaroriyHuX MpaniBHUKIB Kadeap YHIBEPCUTETY.

[Toro/skeHO pillIEeHHSIM METOIUWYHOT KoMmicii 3a cnemianbHicTio F1 Tlpuknagna
Marematuka (113 Ilpuknagna maremaTtuka)(mpotokos Ne 8 Big 29.08.2025 ).
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1 META HABYAJIBHOI JUCHUILIIHU

B ocBiTHbO-TIpOdeciiiHiil mporpami «MaTtemaTuyHe MOJAETIOBAHHS CHUCTEM 1
nporueciBy cneuianbHocTi 113 TlpuknagHa maTeMaTHKa 3IIHCHEHO PO3MOILT
MPOTpaMHUX pe3yJIbTaTiB HAaBUYaHHS 3a Opra”izalifHAMH (GOpMaMH OCBITHHOTO
nporecy. 3okpema, 10 auciuiuiiad @13 «OcHOBH MaTeMaTUYHOTO MOJICTIOBAHHS»
BIJIHECEH1 TaKi pe3yJIbTaTH HaBUAHHS:

PHOI

JIeMOHCTpyBaTH 3HAHHS W PO3YMIHHS OCHOBHHMX KOHIICIIIIH,
IPUHITUIIB, TCOPil MPUKIATHOI MATEMATHKHU 1 BHKOPUCTOBYBATH X
Ha MPaKTHII.

PHO3

dopmanizyBatu 3a/1a4i, chOpMyJIbOBaH1 MOBOIO IEBHOT MPEIMETHOI
rainysi; ¢GopMyJIIOBaTH iX MaTE€MaTU4YHY IMOCTAHOBKY Ta OOHWpaTH
palioHaNIbHUI METOJ| BUPILICHHS; PO3B’A3yBaTH OTpPUMaH1 3ajayi
AQHAJIITUYHUMU Ta YUCEIbHUMH METOJaMHU, OIL[IHIOBATHU TOYHICTh Ta
JOCTOBIPHICTh OTPHUMAaHUX PE3YJIbTaTIB.

PHOS5

YMiTU po3poOISITH Ta BUKOPUCTOBYBATU HA MPAKTHUIIl aJTOPUTMH,
MOB’sI3aHI 3 aNpOKCHUMAli€l0 (YHKIIOHATBHUX —3aJIeKHOCTEH,
YUCENIbHUM JTU(EpPEHITIIOBaHHAM Ta IHTETPYBaHHSM, PO3B’sI3aHHAM
cucteM anreOpaiyHux, qudepeHiiaabHuX Ta IHTErpaJbHUX PIBHSHbD,
pO3B’sI3aHHSIM KpaloOBUX 3aJ1a4, MONTYKOM ONTUMAJIbHUX PIIIEHb.

PH21

Po3pobsiaT MaremaTuuHi MOJEl Uil PO3B’SI3aHHA Cy4YacHUX
MPUKJIAIHUX 3a]1a4, BOJIOAITH METO/IaMH ONITUMI3allii Ta KEpyBaHHSI.
CtBOproBaTH, TeCcTyBaTH Ta BIPOBAJ)KyBAaTH  BIJANOBIIHUN
IPOTPaMHUM IIPOJYKT.

Mera mucummuriau «OCHOBH MaTEMaTHUYHOT'O MOJICTIOBAHHS» — (DOPMYBaHHS
KOMIIETEHTHOCTEH 11010 3AaTHOCTI 10 aOCTPaKTHOTO MHUCJICHHS, aHaJli3y Ta CHHTE3Y,
3JIaTHOCTI BUKOPUCTOBYBATH M aanTyBaTH MaTEMaTUYHI TEOpii, METOAH Ta MPUHOMU
JUISL CTBOPEHHS aJIallTOBAaHUX MaTEMAaTHYHHX MoJeed mpu npodeciiHii miaroToBIl
OakasaBpiB 3a crnerianpHicTiO 113 IIpukiragra MmaTeMaTHka.

Peanizarist MeTn BuUMarae Tpancgopmaiiii mporpaMHUX pe3yibTaTiB HABYaHHS B
JTUCHUIUTIHAPHI, Ta BIO1p 3MICTY HaBYAJIBHOI IUCIUIUIIHYU 32 [IUM KPUTEPIEM.

2. OUIKYBAHI AUCIUIIJIIHAPHI PE3YJbTATHU HABYAHHA

HcHUILTiHAPHI pe3yabTaTin HaByaHHAa (APH
Wugp [ 1t pHi pesy (1PH)
PH PH 3MicT
PHO1 PHOI.1- 3HaTH 1 PO3YMITH OCHOBHI KOHIICTIIi PO3BHUTKY Cy4acHOT
D13 MIPUKJIAHOT MATEeMaTHKHU




Jucunmiainapui pe3yabratu Hapuanud (JAPH)
Hudp
PH umgp 3MicCT
JIPH
PHO3 |PHO03.1- | ®opmanizyBaTtu 3aaayi, cPOpMyJIbOBaHI MOBOIO TEBHOI
D13 npeaMeTHOI  ramaysi; (GopMyJoBaTH iX  MaTEeMaTHUYHY
MOCTaHOBKY, CTBOPIOBATH MOJIeNIb Ta 0OUpaTH palloHaTbLHUN
METOJI PO3B’sI3aHHS Ta 3A1MCHIOBATH 1I€ PO3B’ 3aHHSI.
PHOS | PHOS.1- YMmiTH po3po0JATH Ta BHUKOPUCTOBYBATH Ha MPAKTHUII
@13 QITOPUTMH, IO TMPUBOJATH JO HAMOUIBII ONTUMATBHUX
PO3B’sI3KIB 3a7a4.
PH21 | PH2I.1- Po3pobisatu MaTemMaTrdHi MOJEII 71T PO3B’SI3aHHS Cy4aCHUX
D13 MPUKIATHAX 3aJad, BOJOJITH METOJaMM ONTHUMI3aIli Ta
kepyBaHHs. (CTBOpPIOBATH, TECTYBAaTH Ta BIPOBAKyBaTH
BIJINOBIJTHUM TPOTPaMHUM IPOIYKT.

3. BA3OBI JUCHMITJITHA

Ha3Ba qucoumiinn

3100yTi AMCUMILTIHAPHI pe3yJIbTATH HABYAHHS

TeOMETpis

b2 Anre6pa Ta

Bomnoniti 0CHOBHUMU TIOJIOKEHHSIMH Ta METOJIaMU
MaTEeMaTUYHOTO, KOMIUIEKCHOTO Ta (PYHKI[IOHAIBHOTO aHAJI3Y,
JHIAHOT anreOpu Ta Teopii Ynces, aHAIITUYHOI TeOMETpii,
Teopii nudepeHiiaTbHUX PIBHSAHb, 30KpEMa PIBHSAHb Y
YAaCTUHHUX MOX1IHUX, T€Opii KUMOBIPHOCTEH, MATEMAaTHYHO1
CTAaTUCTHKH Ta BUIAKOBHX MPOILIECIB, YNCEITbHUMHU METOIAMH

@3 IIporpamyBaHHs

BynyBaTu eeKkTHBHI 11100 TOYHOCTI 0OUMCIIEHB, CTIKOCTI,
HIBUIKOAII Ta BUTPAT CUCTEMHHX PECYPCIB aJTOPUTMU IS
YUCEIBHOTO JIOCHTII)KEHHS MAaTEMaTHYHUX MOJIETIEN Ta
pO3B’sA3aHHs NPAKTUYHUX 33434

4. OBCSAT I PO3MOAII 3A ®OPMAMMU OPTAHI3AILII OCITHBOI'O
HNPOLECY TA BUIJAMU HABYAJIBHUX 3AHATDH

B . Po3noain 3a popmamu HaBYAHHS, 200UHU

/] = 3 -

! ® 3 JACHHA BevipH#A 3204HA

HABYAILHUX | & 3 - = - = - —

BAHSITE & §aYAUTOPHI | CAMOCTIi{H | ayIUTOPHI | CAMOCTIi{HA | ayIUTOPHI | CAMOCTiiiHa
3aHITTS poboTta 3aHATTS poboTta 3aHATTS pobora

JIeKIHHI 60 26 34 - - - -

MPaKTUYHI 75 26 49 - - - -
PA3OM | 135 52 83 - . - -

5.IPOI'PAMA JUCHUIIVIIHU 3A BHJIAMHU HABYAJIBHUX

3AHATDH



Oo0car

Hiudpn
IPH Buau Ta TeMaTHKa HABYAJIbHUX 3aHATH CKJIAI0BHX,
200UHU
JIEKIII 60
PHO5.1- 1. OcHoBH MaTeMaTU4HOro MojaeawBaHHs. CepenoBuine 15
@13 Mathcad i Python
PH21.1- 1.1. Bctryn go Mathcad Ta Python. Intepdeiic Ta ocHOBHI
D13 MO>KJIMBOCTI
1.2. Tumn MareMaTMYHUX MOJCJICH: aHANITHYHI, EMIIiPUYHI,
IMiTariia1
1.3. Po6ora 3 maremaTnuHuMH Bupa3zamu y Mathcad
1.4. OcHoBu niporpamyBaHHs y Python mis MmogentoBaHHs
PHOS.1- 2. AareOpaiuHi Ta 1udepeHniajbHi piBHIHHSA B MOJeJIIOBaHHI 10
D13 2.1. Po3B’s13yBanHs piBHIHB Y Mathcad
2.2. Cucremu piBHSHB Ta iX 3aCTOCYBaHHS
2.3. lndepennianbHi piBHsaHHS B Python Ta Mathcad
PHOS5.1- 3. OnTumizaniiini 3apayi. Bizyaaizauisi pesyabrariB 10
@13 3.1. OcuoBu ontumizaiii y Python (scipy.optimize)
3.2. IlobynoBa rpadikiB y Python (matplotlib) Ta Mathcad
3.3. AHayi3 pe3yJbTaTiB Ta Bi3yalli3ailis
PH21.1- 4. MopaeaoBanHs npukjaaaHux 3aaad y Mathcad ta Python 15
@13 4.1. Ilpuxnaau moOymoBH MOJIENel pealbHUX MPOIIECIB
4.2. IloOynioBa MoJiesiell Ha OCHOBI €KCIIEPUMEHTAJIbHUX JAHUX
4.3. JIokyMEHTYBaHHs Ta IPEJCTABICHHS PE3yJbTaTIB
MO/ICIIFOBAHHS
PH21.1- 5. OcnoBu po6oTu 3 0idaioTrekamu Python pjsi Moge/IlOBaHHS 10
@13 5.1. NumPy: MacuBu Ta JiHilHa anredpa
5.2. SymPy: cuMBoJIbHa MaTEMaTHKa
5.3. Buxopucranns Google Colab st o0uucienn
INNPAKTUYHI 3AHATTS 75
PHO5.1- 1 BBegeHHs B MAaTeMaTH4YHE MOJCJIIOBAHHS 3 BUKOPHCTAHHAM
P13 MathCad i Python
PH21.1- 1.1. OcHoBu no6ynosu ¢popmyn y MathCad. Bizyamnizaiis Mmogeneit 10
@13 1.2. 3uaiiomctio 3 Python y Google Colab. OcHoBHI KOHCTpYKIIii Ta 10
CHUHTAKCHUC
1.3. [ToOynoBa MaTeMaTHYHUX Mojenel y cepeaoBuii MathCad 15
1.4. Pobora 3 MmacuBamu, BekTopamu, MaTpuismu y Python i 15
MathCad
1.5. Onrtumizaniitni 3agaui B MathCad Ta Python. I'padiuni 10
iHTepIpeTarii
1.6. IToGyoBa rpadikis i aHaJIi3 Pe3yIbTaTIB MOJICIIOBAHHS 5
PHO5.1- 2. Po3poOka BJIACHOIO NPHMKJIAJAHOIO NPOEKTY:BUKOPHUCTAHHS
@13 MathCad ta Python ansi BUpilIeHHsl NPUKJIAIHOI iH/KEeHEPHOI
PH21.1- 3agavi 10
D13
PA3OM 135




6 ONIHIOBAHHA PE3YJIbTATIB HABYAHHA

Ceptudikariiss JOCITHEHb CTYACHTIB 3IHCHIOETHCS 32 JOMOMOTOIO TTPO30PHUX
MIPOIIeTyp, IO TPYHTYIOTHCSI Ha 00’ €KTHBHUX KpUTEPIAx BiamoBigHO 10 [lomokeHHs
yHiBepcurety «IIpo oliHIOBaHHS pe3yibTaTiB HaBUYaHHS 37100yBayiB BUILOT OCBITI.

JlocarHyTuii  piBeHb  KOMIIETEHTHOCTEH  BIAHOCHO  OYIKyBaHUX, WIO
i1eHTH(IKOBaHUH IMiT 9ac KOHTPOJIBHUX 3aXO/liB, BiOOpaXkae peaabHUN pe3yJbTaT
HaBYAHHS CTYyJICHTA 3a JUCIHUILIIHOO.

6.1 Hlxamn

OmiHOBaHHSI HaBYAJIBHUX JOocATHEHb cTyneHTiB HTY «/II1» 3miiicHIoeThCS 3a
peritunroBoro (100-6aybHO0) Ta IHCTUTYIIHHOIO HIKamaMu. OcTaHHs HeoOXiaHa (3a
oQILIIHOI BIJCYTHICTIO HAIIOHAJIIBHOI IIKalW) JJIs KOHBepTalii (mepeBeneHHS)
OLIIHOK 37100yBayiB BHILIO1 OCBITH PI3HUX 3aKJIAJIB

[IIxanu oriHIOBaHHS! HABYAIBHUX JOCATHEHb CTYAeHTIB HTY «JIID»

Petitunrona [HCTUHTYIIHHA
90...100 BiaMiHHO / Excellent
74...89 no6pe / Good
60...73 3a10BUTBHO / Satisfactory

0...59 He3anoBuIbHO / Fail

Kpenutn HaBuanbHOT MUCHUIUIIHU 3apaXxOBYETHCS, SKIIO CTYACHT OTPUMAaB
M1JICYMKOBY OLIIHKY He MeHIe 60-tu 6aiiB. Hikua o1liHKa BBaXKa€ThCS aKaJeMIqHOIO
3a00proBaHICTIO, IO MJISATaE JIKBIAAIi BIIMOBIAHO 10 [looxkeHnHs mpo opraHizaliito
ocBiTHROTO Tipouecy HTY «11».

6.2 3acobu Ta npoueaypu

3MICT 3ac001B 1arHOCTUKH CIPSIMOBAHO HAa KOHTPOJIb PiBHS C(POPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKaIlii, BiJIMOBIIaJJbHOCTI Ta aBTOHOMIi CTyJIeHTa 3a
BUMoramMu 6-ro  kBamdikamiinoro piBags HPK mim  wac  memoncTparii
pErIaMeHTOBaHUX POOOUOIO TPOTPAMOIO pe3yJIbTaTIB HABYAHHSL.

CTyaeHT Ha KOHTPOJBHUX 3aX0JaX Ma€ BUKOHYBAaTH 3aBJaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 TUCIUIUIIHAPHUX PE3yIbTaTIiB HaBUYaHHS (Po3aia 3).

3aco0u NMiarHOCTHKH, 110 HAAIOThCS CTYJEHTAM Ha KOHTPOJBHUX 3aX0JaX y
BUTJISIAI 3aBAaHb JUIsI TOTOYHOTO Ta MMiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS MIJISTXOM
KOHKpETH3aIlli BUXIJHUX JaHUX Ta CHoco0y JEeMOHCTpalii IUCHUIUTIHAPHUX
pe3yJIbTaTiB HaBUAHHS.

3acobu q1arHOCTUKH (KOHTPOJIBHI 3aBJaHHs) JIJIsi TOTOYHOI'O Ta IMiJCYMKOBOIO
KOHTPOJTFO JUCIUTUIIHY 3aTBEPIKYIOThCS Kadeaporo.



Buau 3aco0iB 1arHOCTUKU Ta MPOLEAYp OIIHIOBAHHS 11 MOTOYHOIO Ta
MiICYMKOBOTO KOHTPOJIIO TUCIUTIIIHU TTOTaHO HUKYEC

3aco6u 1arHOCTUKY Ta MPOLIETypHy OLIIHIOBAaHHS

IIOTOYHUI KOHTPOJIb IJCYMKOBHMI KOHTPOJIb
HaBuanbHe 3aco0u HpoLeypH . 3aco0u HpoLeypH
3aHATTS | JIarHOCTUKH JI1arHOCTUKHU
JIEKII1 KOHTPOJIbHI BUKOHAHHS BU3HAYECHHS
3aBJaHHA 32 |3aBJaHHA IIiJ yac CePEIHbO3BAKECHOTO
KO>KHOIO JIEKIIH pe3ynbTaTy MOTOYHUX
TEMOIO KOHTPOJIIB;
MPaKTUYH1| KOHTPOJIbHI1 BUKOHAHHS
3aBJaHHS 3a 3aBJaHb g yac |KominiekcHa |BukoHaHHS KKP mix
KO>KHOIO MPaKTUIHUX KOHTPOJIbHA |4ac 3aJliKy 3a
TEMOIO 3aHSITh poboTta Oa)XKaHHSIM CTyJI€HTa
iHIMBITyalbHe |BUKOHAHHS (KKP)
3aBJaHHA 3aBJaHb I JYac
CaMOCTIMHOIL
poboTH

[lin Yac TOTOYHOrO KOHTPOIIO JICKIIMHI 3aHSATTS OI[HIOIOTHCS MHIISTXOM
BU3HAUYCHHS SIKOCTI BUKOHAHHSI KOHTPOJIbHUX KOHKPETHU30BAHUX 3aBJlaHb. [I[pakTuuHi
3aHATTS OLIHIOIOTHCA SKICTHO BUKOHAHHA KOHTPOJBHOTO Ta IHJMBIAYalbHOTO
3aBJIaHHS.

SKII0 3MICT MEBHOTO BHUY 3aHSTh MIAMOPSIAKOBAHO JEKUIHBKOM CKJIAJOBUM
onucy kpamidikamiitHoro piBHa 3a HPK, To iHTerpasbHe 3HAU€HHS OIIIHKH MOXKE
BU3HAYATHCS 3 YypaxyBaHHSM BaroBUX KOEQILIE€HTIB, IO BCTAaHOBIIOIOTHCS
BUKJIa/IauEeM.

3a HasIBHOCTI PIBHS Pe3yJIbTaTIB MOTOYHUX KOHTPOJIIB 3 YCiX BU/IB HABUAIbHUX
3aHATh He MeHme 60 OaniB, MIACYMKOBUNM KOHTPOJIb 3AIMCHIOETHCS 0€3 ydacTi
CTyJICHTa IUIIXOM BU3HAYEHHSI CEPETHhO3BAKEHOTO 3HAUCHHSI IIOTOYHUX OI[IHOK.

He3anexxno Bim pe3ynbTaTiB MOTOYHOTO KOHTPOJIO KOXKEH CTYACHT Tij Yac
3atiky Mae mpaBo BukoHyBatu KKP, sika MICTUTB 3aBIaHHsI, 1110 OXOILTIOIOThH KIIFOYOBI
JTUCHUTUTIHAPHI pe3yJIbTaTH HaBUAHHS.

KinbkicTh koHKpeTu3oBaHux 3aBAaanb KKP nmoBuHHA BiAMOBIAATH BiABEACHOMY
yacy Ha BukoHaHHs. Kinbkicte BapianTiB KKP mae 3abe3neunTu 1HIUBIAyai3allio
3aBJIaHHS.

3HayeHHsa oImiHkKM 3a BukoHaHHS KKP BHu3HauaeTbcs cepenHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHHUM.

IaTerpanpHe 3HaueHHs oOIiHKKM BukoHaHHa KKP woxke Bu3Hauathcs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, 10 BCTAHOBIIOETHCA Kademporo sl KOKHOT
CKJIa710BOi onucy kBamidikariinoro pisas HPK.



6.3 Kpurepii

PeanbHi pe3ynbTaTd HaBYaHHSA CTYyJIEHTA 1IEHTU(IKYIOTHCS Ta BUMIPIOIOTHCS
BITHOCHO OYIKYBAHHX IIiJl YaC KOHTPOJBHHUX 3aXOJIB 3a JIOIOMOTOI0 KPHUTEPIiB, IO
OTUCYIOTH Jii CTy/AE€HTA AJIsl AEMOHCTpAallli JOCATHEHHS pe3yIbTaTiB HaBYaHHS.

Jlis OIiHIOBaHHS BUKOHAHHS KOHTPOJBHUX 3aBlaHb MiJA dYac MOTOYHOTO
KOHTPOJIIO JIKIIMHUX 1 MPaKTUYHUX 3aHITh B SIKOCTI KPUTEPis BUKOPHUCTOBYETHCS
KOe(]Iili€HT 3aCBOEHHS, 0 aBTOMATUYHO aJaNTye MOKAa3HUK OLIHKU 10 PEUTHHIOBOI
IIKaJIH:

0O, =100 a/m,

JIe a — YHUCIIO MPABUIBHUX BIAMOBiAEH a00 BUKOHAHMX CYTTEBUX OIEparii
BIIMIOBIJTHO /IO €TAJIOHY PIIICHHS; M — 3arajibHa KUJIbKICTh 3allUTaHb a00 CYTTEBUX
oreparliii eTajJoHy.

[HauBigyanbHI 3aBIaHHS Ta KOMIUIEKCHI KOHTPOJIbHI POOOTH OLIHIOIOTHCS
€KCIIEPTHO 3a JOTIOMOIOK0 KPUTEPIiB, 0 XapaKTEPU3YIOTh CIIBBIIHOMIEHHS BUMOT 10
PIBHSI KOMIIETEHTHOCTEM 1 TOKa3HUKIB OLIHKHU 32 PEUTUHTOBOIO IKAJIOIO.

3MICT KpUTEPIiB CIUPAETHCA Ha KOMIIETEHTHICTHI XapaKTEPUCTUKH, BU3HAUCHI
HPK a4 piBHst OakaiiaBpa BUILOT OCBITH (IOJAHO HHKYE ).

3aranpHl  KpUTEpil JIOCATHEHHS  pe3yJbTaTiB HaBYaHHS Uil 6-TO
kBamidikariitnoro pisas 3a HPK

Onmnc . — Ioka3Huk
KBasidikaniiinoro Bumorn 10 3HaHE, yMle/H.a-BI/I‘IOK, KkoMyHiKaui, J—
- BiNMoOBiKaaAbHOCTI i aBTOHOMI
3uannsa

+ KOHLENTYyaJlbH1 Binnosine BiAMiHHA — IpaBUJIbHA, OOTPYHTOBaHa, 95-100

HAYKOBI Ta MPAKTUYHI | OCMHCIIEHA. XapaKTepu3ye HasIBHICTb:

3HaHHS, KpUTHYHE - KOHIIETITyaJIbHUX 3HAHb,

OCMHCJICHHS TEOPIi, - BHCOKOT'O CTYIIEHIO BOJIO/IIHHSI CTAaHOM

MPUHIUIIB, METOIIB 1 MUTAHHS;

TOHATS y cepi - KPUTHYHOI'O OCMHUCIICHHS! OCHOBHUX

npodeciitHoi TEOPii, IPUHIUIIB, METOIB 1 MOHATH Y HABYAHHI

HisUTBHOCTI Ta/ab0 Ta npodeciitHiil qisIbHOCTI

HaBIaHHA BinnoBigs MicTUTh HerpyOi MOMIIIKH a00 OIMCKU 90-94
BinnoBigs mpaBuibHa, ajge Ma€ IEBHI HETOYHOCTI 85-89
BianoBiap npaBwiibHA, aje Ma€ MEBHI HETOYHOCTI U 80-84
HEI0CTaTHHO OOIPYHTOBaHA
BiamoBiap npaBwiibHA, ajie Ma€ MEBHI HETOYHOCTI, 74-79
HEI0CTaTHHO OOIPYHTOBAHA Ta OCMHCIICHA
Binnosine ¢pparmentapHa 70-73
BinnoBigs 1eMOHCTpPY€E HEUITKI YSIBICHHS CTYJIEHTa MPO 65-69
00'€KT BUBUEHHS
PiBeHp 3HaHP MiHIMAJIBHO 3a0BUILHUN 60-64
PiBeHb 3HaHb HE3aOBITBHUN <60
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Onmnc . N IHoka3zHuk
KBasidikaniiinoro Bumorn A0 SHAHE, yMle/H.a-BI/I'IOK, KkoMyHiKauil, J—
piBHs BiANOBiKaIbHOCTI i ABTOHOMII
Yminna/nasuuku
+ TIOTTIMOJICHI BianoBiap xapakTepusye yMiHHS: 95-100
KOTHITUBHI Ta - BUSIBJISITH TIPOOITIEMH;
NPAKTHYHI - (bopMyIIOBaTH TiNOTE3H;
YMiHHS/ HaBUYKH, - pO3B's13yBaTH MpoOIeMHu;
MaﬁCTep‘HlC'TB Ta - obuparty ajgeKBaTHI METOIU Ta
IHHOFaHIﬁHl‘fTB Ha IHCTpyMeHTalIbHI 3ac00H;
PIBHI, He?6XmHOMy - 30MpaTH Ta JOTIYHO i 3p03yMiso
UL PO3B SI3aHHA iHTepIpeTyBaTH iHdOpMaILiio;
CKIIaHIX - BUKOPHUCTOBYBATH 1HHOBALIHHI MIIXOAH 10
CreriamsobatHix PO3B’s3aHHS 3aBIAHHS
3alat 1 HpaKTHIHUX BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH 90-94
Hpo6neny c"(bepl 3HAHHS B MPAKTHYHIHN TiSUTBHOCTI 3 HETPyOHMH
HPO(becmH.Ol HOMUJIKAMU
AIAILHOCT] 260 BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH 85-89
HaBHaHHA 3HAHHSA B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IIPH peajizarii oJIHi€l BAMOTH
BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH 80-84
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI MIPU peaizamii JBOX BUMOT
Binnosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBAaTH 74-79
3HAHHS B MPAKTUYHIN TisUTLHOCTI, ajie Ma€ MeBHi
HETOYHOCTI IIPU peatizallii TpbOX BUMOT
Bianosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBATH 70-73
3HaHHS B MPAKTUYHIN TISUIbHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IPHU peanizalii YOTUPbOX BUMOT
Bianosiges xapakTepusye yMiHHS/HaBUUKH 3aCTOCOBYBATU 65-69
3HaHHS B MPAKTUYHIN JISUIbHOCTI U BUKOHAHHI 3aBJJaHb
3a 3pa3koM
Bianosige xapakTepusye yMiHHS/HaBUUKH 3aCTOCOBYBATU 60-64
3HaHHS NPU BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSMU
piBEHb YMiIHb/HABUYOK HE3aJOBUIbHUN <60
Komynikauisn
+ JIOHECEHHS 10 BinbHe BomoAiHHS TPOOIEMATHKOIO TaTy31. 95-100

(axiBIiB 1 HedaxiBIIiB
iH(popMmarii, 171ei,
po0GJieM, pillieHb,
BJIACHOT'O JTOCBITY Ta
apryMeHTaIrli;

+ 30ip, iHTEepIIpeTalis
Ta 3aCTOCYBaHHS
TaHUX;

3po3yMinicTh BiMoBiAl (HomoBiai). MoBa:

- MPABHIIbHA;

- YUCTA,

- SCHA;

- TOYHA;

- JIOT14HA;

- BUpa3Ha;

- JaKOHIYHA.
KomyHikariiiina ctpaTteris:
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Onuc
kBajidikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaWil,
BiAnoBigagbHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

+ CIIUJIKYBaHHS 3
npodeciiHUX TUTaHb,
y TOMY YHUCIIi
1HO3EMHOIO MOBOIO,
YCHO Ta IUCbMOBO

- MOCJTIIOBHUI 1 HECYTIEPEWIMBHIA PO3BUTOK
JyMKH;

- HASBHICTB JIOT1YHUX BJIACHUX CYJKCHb;

- JIopeyHa apryMeHTanii Ta ii BiAMmoBiAHICTh
B1JICTOFOBAHHUM I10JI0KEHHSIM;

- MpaBUJIbHA CTPYKTYpa BiMOBIII
(momoBii);

- MPABWJIBHICTH BiJIMOBiICH HA 3alTUTAHHS;
- JIOpeYHa TEXHiKa BiAMOBiIeH Ha
3aIUTaHHS;

- 31aTHICTh POOWTH BUCHOBKH Ta
(bopMyITFOBATH MPOTIO3HUITI|

JlocTaTHe BOJOIIHHS IPOOIEMATHKOO Taly3i 3
HE3HAYHUMU XHMOaMHU.

JlocTaTHs 3p03yMUTICTh BIAMOBLI (0MOBIAL) 3
HEe3HAYHUMU XHMOaMHU.

JlopedHa KOMyHIKaIliliHa CTpaTeris 3 He3HAYHUMU
xXubamMu

90-94

JloOpe BooaiHHS TIPOOIEMAaTHKOIO Tay3i.

JloOpa 3po3yminicTh BiAMOBiAL (IOMOBI/1) Ta JOpeUHa
KOMYHIKaIiiiHa cTpaTeris (CyMapHO HE peani3oBaHO TPH
BHUMOTH)

85-89

Jlo6pe BOJOAIHHS MPOOIEMATUKOIO TaTy3l.

JloOpa 3po3ymunicTh BiAMOBIAL (IOMOBI/I1) Ta JOpEUHa
KOMYHIKalliliHa cTpaTeris (CyMapHO He peai3oBaHO
Y4OTHUPHU BUMOT'H)

80-84

Jo6pe BoOIIHHS MPOOIEMATUKOO TaTy31.

JloOpa 3po3yMinicTh BiAMOBIAL (IOMOBI/1) Ta JOpEUHA
KOMYHIKaIliliHa cTpaTeris (CyMapHO He peaii30BaHo I SITh
BHMOT)

74-79

3a710B1JIbHE BOJIO/IIHHS POOIEMaTHKOO rairy3i.
3a/10BUJIbHA 3pO3YMUIICTh BIAMOBIAL (IOTOBIII) Ta
JIOpeyHa KOMYHIiKalliiiHa cTparteris (CyMapHO He
peasii30BaHoO CiM BUMOT)

70-73

YacTkoBe BOJIOIHHS MPOOJIEMATUKOO TaTy31.
3a10BiIbHA 3PO3YMIUTICTh BiIMOBiAL (JJOMOBI1) Ta
KOMYHIKaIliifHa cTparterisa 3 xubamu (CymMapHO He
peasizoBaHoO JIeB’SITh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS MPOOIEMaTHKOIO rary3i.
3a/0BUIbHA 3PO3YMUTICTh BIAMOBIAL (JIOTOBII) Ta
KOMYHIKaIliifHa cTpaTeris 3 Xxubamu (CyMapHO He
peasizoBaHo 10 Bumor)

60-64

PiBenn komyHiKkallii He3aJOBITHHUIA

<60

Bionoeioanvnicme i agmonomisn

+ YIIPaBIiHHS
CKJIAIHOIO TEXHIYHOIO

BinminHe BONOAIHHS KOMITETEHI[IIMUA MEHEKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:

95-100

11




Onuc . R IToxka3zHuk
creen Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . . OI[iHKHU
. BilMOBiaIbHOCTI i aBTOHOMIT
piBHS
abo npodeciitHoO 1) ynpaBniHHS KOMIUIEKCHUMH MIPOEKTaMH, 10
IISUTBHICTIO YU nependavae:
MIPOCKTAMH; - JOCTITHUIIBKUH XapaKTep HaBYAIbHOT
+ CIIPOMOXHICTb JISUTBHOCTI, TT03HaYeHAa BMIHHSAM CaMOCTIHHO
HECTH OIIIHIOBATH PI3HOMAHITHI )KUTTEBI CUTYAIIIi,
BIJINOB1TAJIbHICTH 3a SIBUIIA, (PaKTH, BUSBIISTH 1 BIZICTOIOBATH OCOOUCTY
BUPOOJICHHS Ta MO3HIIIIO;
YXBAJICHHSI PILICHb Yy - 3JIaTHICTH 10 pOOOTH B KOMaH/Ii;
HenepenoauyBaHuX - KOHTPOJIb BIIACHUX Jiif;
po6ounx Ta/abo 2) BiMOBIAALHICTh 32 IPUMHSTTS PIllICHb B
HaB4aJIbHAX HernependavyyBaHNX YMOBAX, 110 BKIIIOYAE:
KOHTCKCTAX, - OOTPYHTYBaHHS BIIACHUX PIllICHb
¢ bopmyBanHs MOJIO)KEHHSIMA HOPMATHUBHOI 0a3u rajry3eBoro ta
CYyLKCHB, IO JIepKaBHOTO PiBHIB;
BpaxoByIlOTb ' - CaMOCTIMHICTB i/l Yac BUKOHAHHS
COLIaJIbHL, HaykOBI Ta MIOCTABJICHUX 3aB/IaHb;
CTHIHI aCIICKTH, - HIIIaTUBY B 0OTOBOPEHHI Mpo0iIeM;
+ Oprasizaiis Ta . . . .
i - BiJIMTOBIAJTbHICTh 32 B3a€EMOBITHOCHHU;
KEpIBHUIITBO . . . V.
» 3) BiAmOBimaIbHICTH 32 MPO(ECiHHMI PO3ZBUTOK OKPEMHX
npodeciitaum . . i
) ocib Ta/abo Tpym ocib, mo nepeadayae:
PO3BUTKOM 0Ci0 Ta - .
- BUKOPHUCTAHHA MPO(]eCciiiHO-OPIEHTOBHUX
Tpym;
pYIL HaBUYOK;
+ 37aTHICTh . - .
- BUKOPHUCTAHHS JTOKA3iB 13 CAMOCTIHHOIO i
MIPOJIOBKYBaTH .
. MIPABIILHOIO apTyMEHTAITIET0;
HABYaHHS 13 3HAYHUM . . .
- BOJIOZIIHHS BCIMa BUIaMH HABYATbHOT
CTyIIEHEM aBTOHOMI1 ) )
JUSTBHOCTI;
4) 31aTHICTH A0 MOJANBIIOTO HABUYAHHS 3 BUCOKUM PIBHEM
aBTOHOMHOCTI, 110 Tiepeadayvac:
- CTYIiHb BOJOJIHHA (DyH/IaMEHTAIbHUMHU
3HAHHSIMU;
- CaMOCTIHHICTh OLIIHHUX CY/KEHb;
- BUCOKHH piBeHb C(HOPMOBAHOCTI
3araJbHOHABYAILHUX YMIHb 1 HABUYOK;
- CaMOCTIMHUI MOIIYK Ta aHali3 JKepen
iHdopmarii
YrieBHEHE BOJIO/IIHHS KOMIIETEHITIIMU MEHEKMEHTY 90-94
0COOMCTOCTI (HE peali3oBaHO /1Bl BUMOTH)
JloOpe BONOAIHHS KOMIETEHLIIMA MEHEI)KMEHTY 85-89
0COOHCTOCTI (HE peanizoBaHO TPU BUMOTH)
JloOpe BONOAIHHS KOMIETEHLIIMA MEHEI)KMEHTY 80-84
0COOHCTOCTI (HE peanizoBaHO YOTUPU BUMOTH )
JloOpe BONOAIHHS KOMIETEHLIIMA MEHEI)KMEHTY 74-79
0COOHMCTOCTI (HE peanai3oBaHO IIICTh BUMOT)
3a/10BiIbHE BOJIOIHHS KOMIIETECHIIISIMA MEHEDKMEHTY 70-73

0COOHMCTOCTI (HE peaTi3oBaHO CIM BUMOT)
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Onuc . . IHoka3HukK
Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaWil,

KBaJi(ikaniiiHoro . . . OI[IHKH
. BinmoBizajaLHOCTI i aBTOHOMIT
piBHSI
3a/10BiIbHE BOJIOIHHS KOMIICTCHIIISIMA MEHEDKMEHTY 65-69
0CcoOHUCTOCTI (HE peaaizoBaHO BiCiM BUMOT)
PiBeHb BIAMOBIAAIBHOCTI 1 aBTOHOMI1 (pparMeHTapHHIA 60-64
PiBeHb BiIMOBIIaJIBLHOCTI 1 aBTOHOMII HE3aIOBUILHUNA <60

7IHCTPYMEHTMU, OBJIA/THAHHSA TA ITPOT'PAMHE 3ABE3ITEYEHHSA

MynpTUMEAIMHNNA TPOEKTOP.

Hucranniiina margopma Moodle, MS Teams.

Cepenosuiia komn ' 1otrepHoi MareMatuku (Mathcad, MATLAB, Maple),
IHCTPYMEHTH yucenbHoro mojentoBants (Python 3 6i0miorekamu NumPy, SciPy,
Matplotlib), odicHi nmporpamui 3acoou (MS Excel, Google Sheets) qyist mo6ynosu
€JIEMEHTapHUX MOJIEJIEH 1 aHaANI3y JaHUX.
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