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3ATIOPI3bKMI1 HAITIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT
Bizyanizaris B aHami3i JaHUX
3B f130K 3 BHKJIaJa4ueM (BHKJIaJavyaMu):
E-mail: studfmznu@gmail.com
Ce3n 3HY nosigomaenns: https://moodle.znu.edu.ua/course/view.php?id=11414
Tenaedon: (061) 289-12-74
Inmi 3aco6u 3B’s3KYy: Viber (epyna 3 oucyunninu)
Kadenpa: xageopa ¢hpynoamenmanvroi ma npuxnaounoi mamemamuxu, I kopnyc, ayo. 21

1. Onuc HaBYAJIBLHOI AMCHHUILTIHA

2. MeTta Ta 3aB1aHHS HABYAJIbHOI JUCHUILTiHH

MeTo010 BUKJIAJIEHHS HAaBYAIBHOI AUCIUILIIIHU «Bi3yani3aui;1 B aHaJi31 JaHUX» €
OCBOEHHSI CTYyJEHTaMHu CIOCO0IB opraH13au11 Bl3yan13au11 YUCEJIIbHUX JaHUX 3 METOIO
MIPOBEICHHS EPBUHHOI, IPOMIXKHOI 1 OCTATOYHOTO aHaﬂ13y BX1JJHUX JIaHUX.

OCHOBHMMU 3aBJAAHHSIMM BUBYEHHS JUCLUMIUIIHUA «Bi3yanizalis B aHali31 JaHUX»

€:
OBOJIOITH PI3HOMAHITHUMU THCTPYMEHTAaMH Bi3yai3allli YUCEIbHUX JaHUX;
OBOJIOJITH IHCTPYMEHTaMH Bi3yaii3alii pe3yibTaTiB CTATUCTUYHUX JIOCHIIKEHb 32
JOTIOMOT' OO Jliarpam 1 rictorpamM pi3HHUX THIIIB;

® 3aCBOITM OCHOBHUMH T€OPETUYHHUMH IOJIOKEHHS 1010 1HTEPHOJIALIL 1 alPOKCUMALII1
JBOBUMIPHUX 1 TPUBUMIPHUX YHMCEJIbHUX JAHUX;

® OBOJIOJITH METOJOM HaMEHILIMX KBAJPaTiB AJisi NOOYA0BH HENEPEPBHUX KPUBHX, 1110
AIPOKCUMYIOTh YHCEJIbHI JIaHI;

® 3aCBOITM OCHOBHI MPUHUMIM 1 aIrOPUTMHM 3IJIQJHKYBaHHS JBOBUMIPHUX 1
TPUBUMIPHUX YMCETbHUX JIaHUX;

® 3aCBOITH OCHOBHI AJIFOPUTMHU NOOYAOBH ABOBUMIPHUX CIUIAiHIB 1 BABYMTH 00JIACTI iX
3aCTOCYBaHHS;
OMaHyBaTH AJITOPUTM OUTIHIHHOT IHTEPIOJSILIT TPUBUMIPHUX YUCEIbHUX JIAHUX;
3aCBOITM OCHOBHI eTanu 3D-monentoBaHHS 4YMCENbHUX JaHUX 3 BUKOPUCTAHHAM
PEHIEPIHTY;

e ONaHyBaTH AJTOPUTMU Bizyaii3allli TPUBUMIPHUX YUCEJIbHUX JAHMX, 3aCHOBaHI Ha
TplaHTyJISALIT;

e 3acBoiTH OCHOBHI Buau 3D MonemroBaHHA: momiroHanbHuM, crtaiHoBui 1 NUBR-
MOJICJTFOBAHHS;

e omaHyBaTH 3aco0M moOymoBu rpadikiB (YHKIII ABOX 3MIHHUX MNPOTPAMHUMU
3acobamu.

MixaucuuniainapHi 38°s3kM. [lanuii Kypc IpyHTYEThCS Ha OKPEMHUX PO3/LIax
MaTeMaTUYHOTO aHaji3y, TudepeHIiaJbHuX PiBHIHL, METOIB 00YHCIIeHb. TeopeThyHi
3HaHHA 1 NPaKTUYHI HABUYKM, HaJ0aHI NMPU BHUBUEHHI KYpCY 3aCTOCOBYIOTHCS MJis
CYNPOBOJY HaJaHUX YHMCEIbHUX JAHMUX BiJl MEPBUHHOI 1 MPOMDKHOI iX 0OpOOKH 10
OCTaTOYHOI, 10 CYMPOBOJIKY€ETHCS PI3HUMH €TallaMH iX Bi3yalli3alii.

Marepiany, 10 HaAalOThCS NPU BUBYEHHI KypCy, BHUKOPHUCTOBYIOTHCS IpH
BUKOHAHHI KypCOBHUX POOIT, @ TAKOXK B MPAKTUYHIN JTiSITLHOCTI (paxiBIlsi 3 MAaTEMATHKHU.
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IHacnopT HABYAIBLHOI M CHUILIIHH

HopmaTuBHI OKa3HUKA

JeHHa popma 3100y TTS OCBITH

Craryc AMCUUILTIHA Bubipkosa
Cemectp 6 -1
Kinbkicts kpemuris ECTS 7
KinbkicTs ronux 210
JIeKkiiiHi 3aHATTS 32roz.
I[IpakTuuni 32 rox.
Camocriiina po6oTa 146 ron.

3a poskradom, posmiwenum na cmopinyi kypcy ¢ CE3H 3HY Moodle

CE3H 3HY (mnardopma Moodle)

Koncynpramii Micue npoBeneHHS: IpU OYHOMY HaBuaHHI — I kopmyc, ayx. 21;
IPY TUCTAHIIITHOMY HaBYaHHI — Z00m,
Bun miacyMKOBOro ceMeCcTpOBOTO .
y_ p 3aJ1K
KOHTPOJIO:
IlocunanHsa Ha eIeKTPOHHUM KypcC . .
p ypey https://moodle.znu.edu.ua/course/view.php?id=11414

2. MeToam 10CATHEHHS 3aIJIAHOBAHUX OCBITHHOIO MPOrPaMoOI0 KOMIIETEHTHOCTE i
pe3yJIbTaTiB HABYAHHS

KOMIIETEHTHOCTII Metou HaBYaHHS ®dopmu 1 METOAN
pe3yJIbTaTH HABYAHHS OLIIHIOBAHHS
1 | 2 3
Pe3ynpratu HaBuaHHs
PH-4. Po3ymitTi (yHAaMEHTalIbHY | - HOSCHIOBAIBHO-UTIOCTPATUBHUN YCHHH
MaTeMaTUKy Ha PiBHI, HEOOXITHOMY | METOI; TEOPETUYHHI

JUISL  JOCSATHEHHS  1HIIUX

OCBITHBOI ITPOrPaMHU.

BUMOT

- PenpoayKTUBHUN METOJ;
- HAOYHI METOJHU: JIEMOHCTpallisi Ta
UTFOCTpAllis, MPE3EHTAIlisl Ha JTEKIIfX;

3aXHUCT BHKOHAHHX
OPAKTUYHUX POOIT
Ta 1HAUBITYaTbHUX

- MeTOJ  TNpPOOJEMHOTO  BUKJIALy | 3aB/aHb,
HaBYAJIbHOTO MaTepially i CTBOPEHHS | TECTyBaHHSI.
MpOOJIEMHUX CUTYAIll;
- TOCJITHUIIbKUI METO;
- TPaKTUYHUN METO/I.
PH-5. MaTu HaBUYKHM BUKOPUCTAHHS | - IPAaKTUYHUN METOJ; BUKOHAHHS Ta
Creniaai30BaHuX MPOrpaMHUX | - TEXHIYHI BIPABH; 3aXUCT TMPAKTUYHOI
3aco0iB KOMIT IOTEPHOT Ta | - aHATITUYHUH, JeAYKTUBHHH, | poOIT Ta
MPUKIIAJIHOT MaTeMaTHKH 1| IHAYKTUBHMA Ta  TNPOAYKTUBHUI | IHIMBITYalIbHOTO
BUKOPHUCTOBYBATH IHTEPHET-PECYPCH | METOJIN. 3aBIIaHHS

PH-20. Po3p’si3yBaTM  OCHOBHI
MaTeMaTU4HI 3a/7a4l aHali3y JaHHX;
3aCTOCOBYBaTH  0a30Bi  3araibHi
MaTeMaTHu4Hl1 MoOJel VTS
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1 2
cnenudigHux CUTYyaIlii, MaTu
HAaBUYKH YIPABIiHHSA iHpOpMAaILi€lo,
1 3aCTOCYBaHHS  KOMII IOTEPHHUX
3ac00iB  CTAaTHCTUYHOTO  aHAJI3y
JaHUX
KommereHTHOCTI
3K-1 3patHicTh 10 aOCTPAKTHOTO |- MPaKTHYHI METOU: IOCTiIY, | BAKOHAHHS Ta
MUCIICHHSI, aHAJII3y Ta CHHTE3Y. BIIpaBH, HaBYaJIbHA Mpals; oopmieHHs 3BITIB
3K-3 3partHicTh ¥  pO3yMIHHSA |- aHaJi3 Ta CUHTE3; pi (o) MPaKTUYHOT
peAMETHOL JISIIBHOCTI Ta |- 1HAYKTUBHI Ta JACTyKTUBHI METOIH; | pOOOTH,
npodeciiHOol AISITBHOCTI. - PenpoAYKTUBHI Ta TOYHI METO/IH; IHIMBITyaTbHUX
CK-5 3patHicTh 10 KUIBKICHOTO | MPOOJIEMHO-TIONTYKOBHH, 3aB/1aHb.
MUCJICHHS. - CBPUCTUYHUHI METOJ.
3K-2 3parHicTh  3aCTOCOBYBATH |-  IHTETpalibHI METO.H; BUKOHAHHS
3HAHHA y MPAKTUYHUX CUTYAaIisX. - mpobiemHe BUKJIQJIaHHS, | PAKTUYHOI POOIT,
3K-7  3parHicTh ~ BUMTHCA 1 MOIITYKOBE, JTOCIiTHUIIBKE; TEOPETHUYHE
OBOJIOJIIBATH CyYaCHUMH 3HAHHSIMH |-  caMOCTiiiHa poOoTa CTy/IEHTIB; ONMUTYBaHHS  TpHU
- KOHTpOIIb, CaMOKOHTPOJIb 1 | 3axumcTi
KOpEKIIisl,  CAaMOKOPEKIliss  TPH | MPaKTUYHUX POOIT
BUKOHaHHI  pOOIT  MOTOYHOTO, | Ta iHAMBITYaIbHOTO
M1JICYMKOBOT'O KOHTPOJIIO, | 3aBJaHHS.
IHMBIIyaTbHUX 3aBJIaHb.
3K-6 HaBuuku  BUKOPUCTAHHS |- TMPAKTUYHUI METOZ; - BHUKOHaHHA Ta
1H(pOpMaLIHHUX 1 KOMYHIKAIMHUX | - JOCIIAHULIBKUI METOS; 3aXHCT
TEXHOJIOT1! MIPaKTUYHOI
poOiT Ta
1HAMBIAYaTbHOTO
3aBJIaHHSL.
CK-9 3parHiCTb  3aCTOCOBYBATH | - IPaKTHYHUI METON; - BHUKOHaHHA Ta
creliajii3oBaHi MOBHM | - TEXHIYHI BIIpaBH; 3aXHCT
MporpaMyBaHHS Ta MaKeTH | - aHATITUYHUH, JeTyKTUBHUIA, MPAKTUIHOT
MIPUKJIATHUX ITPOTPaM. IHAYKTUBHUM Ta  NPOXYyKTUBHUI poOiT Ta
CK-10 3naTHiCTh BUKOPHCTOBYBATH METOIH. 1HAMBIAYaTbHOTO
O0OYHMCITIOBAJIbHI IHCTPYMEHTH ISt 3aBJIaHHS
YHCETbHUX 1 CHUMBOJIBHUX
PO3PAXYHKIB.

3. 3mMicT HAaBYAJBLHOI AUCHHUILIIHA

3micmosuit moodynw 1. Bisyanizayis pezyrbmamie cmamucmuiHo20 eKCnepuMeHmy

Knacudikamiss rpadiunux 300paxkeHHs Ui Bidyamiizamii CTaTUCTHYHUX MaHuX. llpuHIumnu
BHOOPY TUTTY TpadivHOTO 300payKEHHS JUTsl Bi3yai3allii CTATUCTUYHUX JTaHUX. 3aCTOCYBaHHS KPYTOBHUX
1 CTOBIUACTHX Jliarpam JuIsl Bi3yaii3allii CTaTUCTUYHUX JaHHX.

Anroput™M TOOYZIOBH TICTOTpaMU 3a JAHUMHU CTAaTUCTHYHOTO EKCIepuMeHTy. Peamizarris
aJIrOpUTMy MOOYAOBH TiCTOrpaM MPOrpaMHUMU 3ac00aMu Ta IHCTPYMEHTaMHU.

3micmosuit moodyns 2. l[lepsunna o6pobKa 0808UMIpHUX YucenbHUX Oanux. [Ipomidxcrull ananiz
yucenbHux 0anux. Inmepnonayis i anpokcumayis 0808UMIPHUX YUCETbHUX OAHUX

I'enepyBaHHs [BOBUMIPHUX YHCEITBbHUX JaHUX SK pE3yJbTaT YHCEIHLHOTO pPO3B’S3aHHS
3BUYANHOTO TU(EPEHIIATBHOTO PIBHSHHS JPYTOro MOPSIKY METOJOM CKIHYCHHUX pi3HUILS. [lepBuHHA
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00poOKa NMBOBUMIpPHUX YHCENIbHUX AaHUX. [1oOyoBa JiHIM TpeHAa MPOTpaMHUMHU 3acO0aMHU.
TUIY ONITUMAITbHOT (DYHKIIIT IS aIPOKCUMAIlii YHCENbHUX TaHUX.

[TonaTTs iHTepHONALIl 1 ampoKcUMamii YMCENbHUX JaHHUX. [HTEPHONANIHHUI MHOTOWICH
Jlarpamka: dopmyna i aaropuTM MoOynoBU MHorowieHa Jlarpan)ka, mepeBaru 1 HEIOJIKH HOTO
3aCTOCYBaHHSI.

ATIpoKCHMAIlisl YMCENPbHUX JAHNX MHOTOYJICHAMH METOJOM HaMEHIINX KBaJpariB. Peamizarris
AITOPUTMY METOY HAMEHIINX KBAJIPaTiB 3ac00aMU MPOrPaMHOT0 3a0e3ICUCHHS.

3micmosuit Mooy 3. 321a02Ccy8aHHs 0B0BUMIDHUX YUCENbHUX OAHUX

KyckoBo-miHiiiHa 1HTEpHOJAIISA: TOHATTA, NOOyJA0Ba, TEpeBarn 1 HEAOIIKH JIHIHHOT
IHTEepHOJIALIi SIK CIIOCO0Y 3ri1aXKyBaHHs YnceNbHUX AaHuX. KyOiuHuil crutaifH: BIaCTUBOCTI, allTOPUTM
nmoOynoBu. IlepeBarn 1 HEMOJIKK I1HTEPHOJALII KyOIYHUM CIUTAMHOM SK CIIOCOOY 3Tila/KyBaHHS
YHCENbHUX JAaHUX.

JliniiiHi, KBagpaTH4Hi 1 KyOiuHi crutakHu besbe: piBHSAHHS cIiiaiiHiB. Anroput ne Kactensxo
noOyaoBu cruiaiiHiB besse. O6macTi 3acTocyBaHHs. ANTpOKCHMAIllisl JaMaHUX cIUlaiiHaMu besbe pi3HOTro
MOPSIIKY.

Anroputm YaiikiHa 3ria)KyBaHHs pO3IMKHEHHX 1 3IMKHEHUX JIAMaHUX.

I'padiuna Bizyamizallisi IEpBUHHUX YUCEIBHUX JaHUX 1 rpadikiB QyHKIIH oxHI€T 3MIHHOI, SIKi
THTEPITOJFOIOTH 1 APOKCUMYIOTH I1i JIaHI Yyepe3 3aCO0M MPOrpaMHOTro 3a0e3NeUeHHS 1 Yepe3 HalnCaHHs
MPOTPaMHOTO KOJTY.

3micmosuit modynv 4. Ananiz mpusumipnux Ooauux. binimitina inmepnonayis mpueumipHux
YycenbHUX 0aHUX

I'enepyBaHHS TPUBHMIPHHX YHCEIBHUX JaHWX SK pPeE3yJbTaT YHUCEIBHOT'O PO3B’SI3aHHS
I epeHIiaTbHOrO PIBHSAHHS B YaCTUHHUX MOXITHUX JPYTOro NOPSIKY METOAOM CKIHYEHHUX PI3HUILb.
[TepBuHHA 00pOOKa TPUBUMIPHHUX YMCEIBHHX JAHUX MO0 1X YIOPSIKyBaHHs. BiractuBocTi OimiHiitHOT
1HTepnoJIALii. AJTOPUTM OUTIHIMHOI THTEPHOJAIil B JEKApTOBIA CHUCTEMI KOOpPJAWHAT MPOCTOpi 1 B
LWTIHAPUYHINA CHCTEeM1 KOOpAUHAT. 3aCTOCYBaHHS OLIiHIMHOI IHTEpIOALIi B KOMIT I0TepHiH rpadiri.

I'padiune 300pakeHHS] MOBEPXHI, 10 BU3HAYAETHCSA OUTIHIMHOIO IHTEPIIOAIIEI0 B TMaKeTax
KOMIT IOTEPHO1 anredpu.

3micmosuit mooyne 5. 3D-mooenrosanns mpueumipHux 00 ’€kmie NpoOSPAMHUMU 3ACODAMU.
Ocnoeni uou 3D-mooenosanmns

OcHoBHi eTanu 3D-MoeM0BaHHS YNCENbHUX JaHUX 3 BUKOPUCTAHHSIM peHepinry. Bubip tumy
OCBITJIEHHS CIIEHHM, BCTAHOBJICHHS KOOpPJMHAT TOYKHM PO3MIIIEHHS 1 XapaKTePUCTHK KaMepu, Mifdip
TEKCTYpH 1 MaTepiany 300pa)KeHHs, 1110 CTBOPIOE MPOEKIII0 TPUBUMIPHOTO 00’€KTa Ha IUIOMIMHI IpU
pEHEPIHTY.

O3HalloMJIEeHHS! 3 OCHOBHHMMH IMaKeTaMM JUIsl TPUBUMIPHOTO MOJIENIOBAHHS B PI3HUX Taly3six
1H)KEHEPHOT MPAKTUKH Ta IX OCHOBHUMH BJIACTHBOCTSIMH.

OCHOBHI IPUMITHBH JIJIs CTBOPEHHS TPUBUMIPHOI MOJIei KOMIT FOTEPHOI Tpadiku. AJITOPUTMHU
Bi3yamizaiii TPUBUMIPHUX YHCEIbHUX JaHUX, 3aCHOBaHI Ha TpiaHTysMil. [TOHATTS MoONIroHANBHOI
CITKH, €JIEMEHTH 1i MOJICITIOBaHHs, criocoOu 30epiranus. [nei crumaitnoBoro i NUBR-mopemtoBanus,
CMJIbHI XapaKTEPUCTUKU 1 BIAIMIHHOCTI.

3micmosuit mooynw 6. I[lo6yoosa epagixie (pyHKYil 080X 3MIHHUX NPOSPAMHUMU 3ACOOAMU

AnroputMmu 1 ciocobu nmodynoBu rpadikiB QYHKIINH JBOX 3MIHHUX peajtizallii mporpaMHUMHU
3acobamu. [ToOymoBa moBepxHi, 110 BU3HAUY€HA OUTIHIHHOIO THTEPIIOJNALIEI0 MPOrPAMHUMH KOJAMHU.
[ToOynoBa moBepxHi, 10 BU3HadeHa rpadikoM (yHKLII JBOX 3MIHHHUX B J€KapTOBIM cucTeMu
koopauHaT. [1o0yaoBa MoBepXxoHb BKPUBOJIHINHIA cHCcTEMI KOOpAMWHAT: IMIIHAPUYHIN 1 chepuuHiit
crcTeMax KOOpJIWHAT.

Anroput™mu Bizyaiizauii TPUBUMIPHUX YHCEIbHUX JAaHUX, 3ACHOBAHI Ha TPIaHTyJIALIII.

JlocImipKeHHS BIaCTHBOCTEH Bi3yali30BaHUX MOBEPXOHbD.
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4. CTpyKTypa HaBYAJIbHOI JUCHHUILIIHA

Buj 3ansaTTa HasBa Temun Kiabkicr | 3rigno 3
/podoTu b FOAUH | PO3KJIa-
o/n.¢ oM
Jlexiris 1 Bigyauizaitist pe3yJibTaTiB CTATHCTUYHOTO EKCIIEPUMEHTY 2 3 200.
Jlexuis 2 IlepBuHHa 00pOOKA CTATHCTUYHUX YHCEIHHUX JAHUX 2 Ha
Jlekuis 3 ITepBuHHa 00pOOKA TBOBUMIPHHUX YHCEIbHHX JTAHHX 2 muoicoe
Jlexuis 4 [MpoMi>kHUE  aHaNi3 YUCENbHUX JaHUX. [HTEpHoONsAIis 1 |2 Hb
anpoKCcHMallis JBOBUMIPHUX YHCEIbHUX JAHUX
Jlexuis 5 3riaKyBaHHs IBOBUMIPHUX YMCEJIbHUX JAHUX 2
Jlexuii 6,7 | KyOiunwuii crutaiin. Jliniiini, kBagpatuyi i KyOiuHi crakau besse. | 4
AJITOpUTMHU ITOOYAOBH CILIAKHIB.
Jlexiis 8 'enepyBaHHS TPUBUMIPHMX YHCEIbHHX JAaHUX SK pe3ynbTar | 2
YHCETBHOTO  PO3B’S3aHHA  JAU(EPEHLIATBHOTO  PIBHSHHSI B
YAaCTUHHUX MOXIJHUX JPYroro MOpPsAKY METOJOM CKIHYEHHUX
Pi3HHUIIB.
Jlexris 9 biniHiliHA IHTEPIIOJIALISI TPUBUMIPHHUX YHCEIhHUX JAHUX 2
Jlekmii 10, 3D-MoienroBaHHS TPUBUMIPHUX YUCEIBHUX JIAHUX MPOrpaMHUMH | 4
11 3acobamu
Jexi OcnoBui Buau 3D-MomentoBaHHS. MOJIroHajdbHE, CIulaiiHoBe 1| 4
12,13 NUBR-MmonenroBagHs
Jlexmii [ToGynoBa rpadikiB (QyHKIIA ABOX 3MIHHHUX MporpamMHuMH | 4
14,15 3acobamu. KpuBoUTiHIMHI KOOPIUHATH.
Jlekuisa 16 AJnroput™Mu Bizyamizallii TPUBUMIPHUX YHCENbHUX JaHUX, 2
3aCHOBaH1 Ha TPIAHTYJISIIT
[IpakTnuni | Bizyanizauisi pe3yJibTaTiB CTATHCTHYHOIO eKCIIEPUMEHTY. 4 3 200.
3anstTa 1,2 | [ToOynoBa miarpam i ricrorpam 3a JIOIOMOTOO TaOIUYHHIX Ha
nportecopiB (30kpeMa, Microsoft Excel muoicoe
[Ipaktnuni | IloGynoBa giarpam i ricrorpaM 3a 1010MOror NporpamMHMX 4 Hb
3aHaTTA 3,4 | KoaiB
[Mpaktnuni | 'eHepyBaHHS IBOBUMIPpHUX YMCETbHHUX JIAHUX Ta iX NepBUHHA | 4
3aHATTSA 5,6 | 00podKa
[Ipaktnuni | InTepnoasinis i anpokcumanisi YuceJbHUX TAHUX. 4
3aHATTA 7,8 | AnpoKcuMallis TBOBUMIPHHMX YHCEIbHUX JaHUX
[HTEepOoNIsALlis JBOBUMIPHUX YHCETbHUX JAHUX
[Ipaktnuni | 3acTocyBaHHs cneniaabHUX 0i01ioTeK 1151 rpadiuHoro 4
3aHSTTS 300pakeHHsI IBOBUMIPHUX JaHHUX 32 T0MOMOT0I0 MPOrPaMHUX
9,10 KOJiB
[Ipaktnuni | I'eHepyBaHHS TPUBUMIPHHUX YHMCEJIbHUX JAHUX TA iX MepBUHHA | 4
3aHATTA 11- | 06podKka
12
[Ipaktnyni | Bininilina iHTepmoJsinisi TPMBUMIPHUX YHCEJIbHUX TAHUX. 4
3aHATTSA Peanizamis anroputMy OUIIHIHHOT 1HTEpHOJALIi TPUBUMIPHUX
13,14 YHCEeNBHUX JJAHUX 32 JOTIOMOTOI0 TMTAKETIB KOMI FOTEpHOI anreopu
I'padiune 300paskeHHs MOBEPXHi, 1110 BU3HAYAETHCS OLTIHIHHOIO
IHTEPIOJIAIIEIO B TTAKETaX KOMIT FOTEPHOI anreopu abo B
TaOJIMYHOMY TTPOIIECOPI.
[Ipaktnuni | IloOy10Ba moBepXxoHb, 0 BU3HAYAOTH TPUBUMIpHI AaHi Ta iX | 4
3aHATTA 15, | IHTepHoJIIIThH 32 JONOMOI0I0 MPOrPAMHMX KOJiB.
16 3D-mozentoBaHHS TPUBUMIPHUX YHCEIBHUX AAHUX MPOTPAMHUMHU

3aco0amMu
OcHoBHI BuIu 3D-MonentoBaHHsA
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Buja 3ansarra HasBa Temu KiabkicT
/podoTu b IOAMH | PO3KJAa-
o/n.¢ aoM
[ToOymoBa moBepxHi, MmO BU3HAaueHa rpadikoM (QYHKIT IBOX
3MIHHUX B JICKapTOBi cHCTEMax KOOpPAMHAT MPOTPAMHUMHU
KOJIaMH.
[ToGyoBa moBepxHi, 110 BU3HAYEHA OUTIHIIHOIO IHTEPIOJISALIIEI0
MIPOrPaMHUMU KOJAMH.
CamocriitHa | Bizyamizariist pe3ysibTaTiB CTATUCTUYHOTO €KCIIEPUMEHTY 10
pobora
[TepBuHHa 00pOOKa IBOBUMIPHUX YHCEIBHUX JIAHUX 10
[TpomikHUI aHATI3 YMCENBHUX JaHUX. [HTEpIOJISIIis 1 10
anpoKCHUMAIlisl TBOBUMIPHUX YHCEIbHHUX JAHUX
3riapKyBaHHs JBOBUMIPHUX YHCEIbHUX JAHUX 20
BininiiiHa IHTEpPIIONAIIS TPUBUMIPHUX YHCEIIBHUX JTAHUX 16
3D-mozaenoBaHHS TPUBUMIPHUX YHCEIBHUX JaHUX nporpamMHumu | 10
3acobamu
OcuosHi Buau 3D-MonenoBaHHs 20
[TobynoBa rpadikiB GyHKIIIH ABOX 3MIHHUX IPOTPAMHUMU 20
3acobamu
[TincyMKOBHIT KOHTPOJIb. 30

- BukonaHHs iHAMBITyaqTbHOTO 3aBIAHHS.
- [TixroToBKa 10 3aJIKYy.




5. Buau i 3MiCT MOTOYHUX KOHTPOJILHHUX 3aX0/iB

Bun Bug morounoro 3MiCT TOTOYHOTO KOHTPOJIBHOTO 3aX01y Kpurepii oninroBaHHA Yceporo
3aHATTS/POO | KOHTPOIBHOTO 3aX0MY Ta TEPMiH BUKOHAHHS OamiB
OTH
1 2 3 4 5
IHoTO4YHMIA KOHTPOJIb
Ilpaxmuy | Teopemuyne [MuranHs A1 TiATOTOBKH: Teopemuune onumyeanus npu 3
Ha ONUMY8aAHHSA npu - Knacudikamis rpadiunux 300paxkeHHS Ui Bisyamizauii | 3axucmi npakmuyroi pobomu 1
poboma | 3axucmi npAKMuyHol CTATUCTUYHUX JIAHUX. o
pobomu 1 - Ilpunuunu BuboOpy TuIly TrpadiqHOro 300pa)KeHHS AJs
Bi3yaizaiii CTaTUCTHYHUX JTAHUX.
- 3acTocyBaHHS KpPYTrOBUX 1 CTOBHYACTUX Jlarpam MAJis
Bi3yasrizaiii CTAaTUCTHYHUX JIAaHUX.
36im npo euxonanus i | 3aBoaHHS: B TaOIMUHOMY Ipoliecopi (30kpema, Microsoft Excel) 36im npo 6UKOHAHHA T 3aXUCM 5
3axucm — NpaKmudHoi - moOyayBaTH Jiarpamy 3a3Ha4€HOTO y B BapiaHTI TUITY; npakmuuHoi pooomu I~ ***
pobomu 1 - moOyayBaTH TICTOTpaMy 4YacTOT JJsi CTaTUCTUYHUX JIaHY
BIJIMOBI/IHO JI0 1HJIMB1IyaJbHOTO BapiaHTy.
Bumoru o BukoHanus ta opopmienus
Ilpaxmuy | Teopemuune [MuranHs AT TiATOTOBKH: Teopemuune onumyeanus npu 4
Ha ONUMY8aAHHSA npu - Anroput™m noOyJ0BH TICTOTpaMU 3a JaHUMHU CTATUCTHYHOTO | 3aXucmi npakmuyroi pobomu 2
poboma | 3axucmi npAKMuyHol EKCIIEPUMEHTY. o
pobomu 2 - Peamizauis anroputMmy moOynoBH ricrorpaMm HpOrpaMHUMH
3acobaMu Ta IHCTPyMEHTAMH.
36im npo éuxonanus i | 3aBIAHHS: 3a JJOTIOMOTOIO MPOTPaMHUX KOJIiB 36im npo euxomauHsa i 3axucm 6
3axucm — NpaKmudHoi - moOyayBaTH aiarpamy 3a3Ha4€HOTO y B BapiaHTI TUITY; npakmuuHoi pooomu 2 ***
pobomu 2 - moOyayBaTH TICTOrpaMy 4YacTOT JJsi CTaTUCTUYHHMX JIaHW
BIJIMOBITHO JI0 1H/IMB1TyaJIbHOTO BapiaHTy.
Bumoru 1o BukoHanss Ta opopmiieHns
Ipakxmuy | Teopemuune [TuTaHHS IS TATOTOBKH: Teopemuune onumyeanus npu 1
Ha ONnuUmMy8aHHs npu - Anroput™M po3B’s3aHHA 3BHYAHOTO AMQEPEHIIATBHOTO | 3axucmi Npakmuuuoi pobomu
poboma | 3axucmi NpaKMu4Hoi PIBHSHHS APYTOTO MOPSIKY METOJIOM KiHIIEBUX Pi3HUII. 3 ™
pobomu 3 - T'enepyBaHHSI JBOBHUMIPHHUX YUCEIIbHUX JTaHUX SIK PE3yIbTaT

YHUCCIIbHOI'0 CKCIICPUMCHTY.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4
- IlepeurHa o0O0poOKa JBOBUMIPHUX YHCEIBHUX JaHUX.
[ToOyoBa miHii TpeHIa TPOTPAMHUMH 3aCO0AMHU.
- BubGip tumy ontumanbHOi GYHKOIT A8 ampoKcuMarii
YHCENbHUX JTAHUX.
36im npo eéuxkonanus i | 3aBIAHHA: 36im npo 6UKOHAHHA 1 3axXucm
3axucm — NPaKmuyHoi - 3reHepyBaTH YMCEIbHI PE3yJIbTaTH npakmuynoi pobomu 3 ***
pobomu 3 yi=Tf(%),1=L2,..,n (1)
- pO3B’S3aHHA 3BUYAMHOrO U(EPEeHIIaTbHOTO PIBHSIHHS
METO/IOM KiHIIEBHX Pi3HMIB (MAa0JI0H TOTOBOI MPOrpamMu ISt
reHepyBaHHs HaJaeTbes). PiBHSIHHS BUOpaTH BiIMOBIAHO J10
BapiaHTy.
- IloOGynyBatu  ToukoBMil  rpadik  3amexHocti (1),
3aCTOCOBYIOUM  TaONMYHHUK  mpormecop abo  cucremy
KOMIIT IOTEpHOT anreOpu
- Tobynysatu ITOJIIHOMIAJIBHY ninito TpeH1a 3a1eXHOCTI
(1), oOuparoun TO# cTenmiHb MHOTOWIEHA, KU «HAWOLIBII
TOYHO» HaONMKae JlaHy JUCKPETHY 3alIeXKHICTh 10
nenepepsHoi Y = F (X) . Burmncarn dynxiiio Y = F (X), mo
BU3HA4ae 00paHy JiHII0 TPEHAA.
Bumoru 10 BUKOHaHHS Ta 0(hOpMIICHHS
IIpakmuy | Teopemuune [TuTaHHS A7 T ITOTOBKH: Teopemuune onumyeanus npu
Ha ONnuUMy8aHHs npu - TlousaTTs iHTEpIONALIl 1 aTPOKCUMAITi] YUCENbHUX JaHUX. s3axucmi npakxmuyHoi pobomu
poboma | 3axucmi NpAKMUYHOL - Inrepnomsiuiiinuit  MHorounen Jlarpawxka: dopmyna 1|4
pobomu 4 anroput™ mMoOyaoBH MHorowieHa Jlarpamka, mepeBaru i

HEJOJIIKU HOT0 3aCTOCYBaHHS.

- Amnpokcumallisi YMCeNbHUX JaHUX MHOTOYJIEHAMH METOJ0M
HaWMEHIIINX KBaJIPaTiB.

- Peamizamiss anroputMy MeToqy HANMEHIIMX KBaJApaTiB
3aco0aMu MPOTPaMHOTO 3a0€3TMEUCHHS.

36im npo 6uKoHaHHs i
3axucm  npaKkmuyHol

3aBaaHHA:

36im npo 6uKOHAHHA i 3aXUCM

npakmuyHoi pooomu 4

* KK




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4
pobomu 4 - 3uaiit inTepnomsiiiamii Muorounen Jlarpamxka Y = L(X),
KM TIPOXOJUTH Yepe3 yCi TOYKH JTUCKPETHOI 3aJeKHOCTI
(1). Mo po3B’s3aHHs 3acTocyBaTH OyAb-sIKMH IaKeT
NPUKIIAJHUAX TPOTPaMm, 10 T03BOJISE MPOBOIUTH CUMBOJIbHI
O0OYMCIIEHHS.
- PeamizyBatm  Meron  HaliMeHmMX — kBaapatiB.  Jlus
ampoKcuMalii oOpaTH MONIHOM (MHOTOWIEH) TOTO CaMOro
CTEemeHs, Mo 1 ANs JiHil TpeHay mpakTuyHoi poOoTu No3.
Bunucaru orpumany dynkuio Y = G(X).
Bumoru 10 BUKOHAHHSI Ta 0()OPMIICHHS
Ipakmuu | Teopemuune [MuTanHs 47151 MATOTOBKH: Teopemuune onumyganusi npu
Ha ONUMY8aAHHSA npu - KyckoBo-nmiHiifHa  1HTepHoNALis:  MOHATTS, NOOYAOBa, | 3axucmi npakmuyHoi pobomu
poboma | 3axucmi  NpaKMu4HoOi TepeBard 1 HENONIKW JIHIMHOI I1HTEepPHOAIii sK cmocoly | 5 ***
pobomu 5 3rJ1a/KyBaHHS YHUCENbHUX JaHUX.

- KyOiuHwmii cruiaiiH: BIaCTUBOCTI, aJTOPUTM TTOOYIOBH.

- IlepeBaru 1 He#ONIKU iHTEpHONALIi KyOIYHMM CIUIAHHOM SK
CToco0y 3TIIaJKyBaHHS YHCEITbHUX JTAHHX.

- JliniiiHi, KBagpaTU4Hi 1 KyOiluHi crulakHM be3be: piBHSHHSA
CIUTalHIB.

- Aunroputm ne Kacrenpxo no0yoBu cruiaiiHiB besbe.

- Oo06umacti 3acTocyBaHHS. ATPOKCHMAIlisl JTaMaHUX CIUIaHAMH
besbe pizHOTrO OPSIKY.

- Anroputm YalikiHa 3ria/KyBaHHS PO3IMKHEHUX 1 3IMKHEHHX
JaMaHUX.

- I'padiuna Bizyamizaiisi MEPBUHHUX YHCEIbHUX JaHUX 1
rpadikiB (GyHKUIA OJHIE] 3MIHHOI, $KI 1HTEPIOJIIOIOThH 1
anpoOKCHUMYIOTh 1i JaHi 4Yepe3 3acobu MpOrpaMHOro
3a0e3nedeHHs 1 Yepe3 HamMcaHHs TPOrpaMHOTro KOy .

36im npo 6uKoHaHHs i
3axucm  NPaKmuyHoi
pobomu 5

3aBaaHHs:

36im npo 6UKOHAHHA 1 3axucm

npakmuyHoi pobomu 5

*okk




3AIIOPI3bKUI HALIIOHAJIBHU VHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4
HoGynysatn rpadiku sanexsocreii Y, = f(X%),1=12,...,n,
y=L(x), y=F(X) i y=G(X), snaiinennx y momepeamix
poboTax.
Jus Bizyamizanii oOpaTé Take B3a€MHE poO3TallyBaHHS rpadikis, iX
TUIIIB, SIK€ HAUOUIBII BUTITHE AJIS X aHAMI3y.
Bumoru 10 BUKOHaHHS T2 0)OPMIICHHS
Ipakmuu | Teopemuune [MuTanHs 4715 MATOTOBKH: Teopemuune onumyeanus npu
Ha ONUMY8aHHSA npu - T'enepyBaHHS TPUBUMIPHHUX YHCEIBHUX JAHUX SIK PE3YJbTAT | 3aXUCmi npakmuyHoi pobomu
poboma | 3axucmi NpaAKMuyHoOl YHCEIBHOTO PO3B’SI3aHH IU(EpeHIiaIbHOTO pIBHSAHHSI B | 6 ™
pobomu 6 YACTUHHUX MOXIAHUX APYTOro MOPSAIKY METOJOM KIHIEBUX
PI3HUIIb.
- IlepBunHa 00poOKa TPUBUMIPHUX YUCEIBHUX JAHHUX MO0 1X
YIOPSIKYBaHHSL.
36im npo euxonauHs i | 3aBIAHHSA: 36im npo uxoHauHsA i 3axucm
3axucm — NPaKmuyHoi - 3reHepyBaTH YHCEIIbHI pe3yJbTaTh npakmuuHoi pooomu 6 ***
pobomu 6 zi ;= f(%,y;),i=12,..,n,j=12..,m. (2)
pO3B’SI3aHHS PIBHAHHA Yy YAaCTUHHUX MOXIJIHUX METOJOM
KIHIIEBUX pI3HUIL (mabJOH TOTOBOI MporpaMu s
reHepyBaHHs HaJaeTbes). PiBHAHHSA BHOpaTH BIANOBIIHO 0
BapiaHTy.
o IlobymyBatm rpadix QyHKIIi OTpUMaHOI IUCKPETHOI
3aNeXHOCTI (2), 3aCTOCOBYIOUM TaONMUYHUN Tporecop ado
OJIHY 13 CHCTEM KOMII IOTEPHOI anreOpHu.
Bumoru 10 BUKOHaHHS Ta 0)OPMIICHHS
IIpakmuy | Teopemuune [TuTaHHS A7 T ITOTOBKH: Teopemuune onumyeanus npu
Ha ONnuUMy8aHHs npu - BmactuBocti OiniHiitHOT IHTEPIOSAIII. s3axucmi npaxmuyHoi pobomu
poboma | 3axucmi NPAKMUYHOL - Anroput™m OiNiHIHHOT IHTEPHOJAMIl B JeKapTOBid cuctemi | 7 **
pobomu 7 KOOPJMHAT TIPOCTOPI 1 B MITHAPUYHIA CUCTEM1 KOOPIUHAT.

3acTocyBaHHA OUTIHINHOI I1HTEpHONALIi B KOMIT IOTEpHIi
rpadiri.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA
Bizyauizaiiist B aHai3i JaHUX

3

I'padiune 300pakeHHS MOBEpPXHI, 10 BU3HAYAETHCSA
OUTIHITHOIO  IHTEPIIOJIAIIIEI0 B MAaKeTaX KOMIT IOTepHOi
anreopu.

OcHoBHI eranu 3D-MozenroBaHHA 4YHCEIBHUX JAHUX 3
BUKOPHUCTAHHSM PEHJICPIHTY.

Bubip Tumy OCBITIEHHS CIICHH, BCTAHOBJCHHSI KOOPIWHAT
TOYKMA PpO3MIIIEHHS 1 XapaKTepHCTUK KamepH, Mialip
TEKCTypU 1 MaTepialy 300pa)KeHHs, 10 CTBOPIOE MPOEKIIII0
TPUBUMIPHOTO 00’ €KTa Ha IUIOIIMHI IPU PEHACPIHTY.
O3HaiioMJIeHHSI 3 OCHOBHUMH IMaKeTaMH JUIi TPUBUMIPHOTO
MOJIETIIOBAHHS B PI3HUX Tally3iX 1HKEHEPHOI MPAaKTUKH Ta iX
OCHOBHUMHU BJIACTUBOCTSIMH.

OCHOBHI TIPUMITUBU [UII CTBOPEHHS TPHUBHMIPHOI MOJENi
KOMII I0TepHOI rpadiku.

AnroputMu Bi3yamizauli TPUBHUMIPHUX YHCEIbHHUX JAHUX,
3aCHOBaH1 Ha TPIaHTYJIAII].

[TOHATTSA MOJITOHAIBHOI CITKH, €JIEMEHTH il MOJEIIFOBAHHS,
criocoOu 30epiraHHsi.

Imei cmmaiiHOBOTO 1 NUBR-monentoBaHHs, CIIUIBHI
XapaKTEPUCTHUKH 1 BIAMIHHOCTI.

36im npo eukoHawHs i

3axucm
pobomu 7

NpaKmu4Hol

3aBaaHHA:

Jlnis anpokcUMyBaHHS OTPUMaHy JUCKPETHOI 3aIeXKHOCTI (2)
nenepepBuoro  ¢pymkimiero 2= P(X,Y)  3acrocysaru
OuTiHINHY 1HTepronsALio. PeanizyBaTu 3a3HaueHuil MeTO/ 3a
JIOTIOMOT'010 TIPOTPaMHUX KOJIIB.

[oGymysatu rpadix ¢yukmii Z = P(X,Y), 3acrocoyroun
TaOMMYHUA TIporiecop abo OAHY i3 CHCTEM KOMIT IOTEPHOT
anredpwu.

Bumoru 10 BUKOHaHHS Ta 0QOpMIIEHHS

36im npo 6ukoHaHHs i 3aXUCM

npakmuyHoi pobomu 7

* Kk

Ilpaxmuu
Ha
poboma

Teopemuune
onumy8aHHs npu

3axucmi

NpaKmu4Hoi

ITutanHs o1 miATOTOBKU:

Anroputmu 1 criocobu nmoOynoBu rpadikiB (QYHKIIH JBOX
3MIHHUX peajizallii IporpaMHIMH 3aC00aMH.

Teopemuune onumyeanus npu
saxucmi npaxmuunoi pobomu

8 * Kk




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4 5
pobomu 8 - IlobymoBa  moBepxHi, IO  BH3HA4YeHa  OLIIHIHHOIO
IHTEPHOJIALI€I0 TPOTPAMHUMH KOJJAMH.
- IlobynoBa moBepxHi, 1110 BU3HA4YeHa rpadikoM QyHKIII JBOX
3MIHHUX B JICKapTOBii CUCTEMH KOOPIMHAT.
- IlobymoBa moBepXOHb BKPHBOJIHINHINA CHCTEMI KOOpAHWHAT:
HWTIHAPUYHIN 1 cepruHiil cucTeMax KOOp/IHHAT.
- Agroputmu Bi3yaumizanii TPUBHMIPHHUX YHCEIBHHX JaHUX,
3aCHOBAHI Ha TPIaHTYJIAMI].
- JlocnigkeHHsI BIACTUBOCTEH Bi3yali30BaHUX MMOBEPXOHb.
36im npo eéukoHanHs i | 3aBIAHHA: 36im npo 6uKOHAHHA | 3aXUCM 5)
saxucm  npakmuyroi | 3a JOIMOMOror mporpaMHux Komis Java, C++, C#, PHP, Python, | npakmuunoi pobomu 8 ***
pobomu 8 Pascal i T.m. mnoOyayBatu [BI TIOBEpXHi, WIO BIINOBIAIOTH
3alIeKHOCTAM, oTpuMaHuM B JIP Ne 6 1 Ne7
Bumoru 10 BUKOHaHHS Ta 0(OpMIICHHS
Ycboro noTo4HUII KOHTPOJIb 60
IlincymkoBHii KOHTPOJIb
3anix Ranix ITuranHs JUIS TIATOTOBKH: [TincymkoBe TEOpETHIHE 20
Bci nmuTanHS, 10 MICTSTBCS B CTOBITYUKY 3 pO3AUTYy 7 MaHoi poOo4oi 3aBmaHHsA y (opmi TecTyBaHHS
Mporpamu. MPOBOAUTLCA  Ha  Iuiardopmi
Moodle. Pasom yci nuTaHHS
OXOIUTIOKOTh ~ yBECh  Marepiai
JHCUHUILTIHH. MakcumasbHa
KUTBKICTh OaliB 3a TiJICYMKOBHMA
TecT cTaHoBHUTH 20 OariB.
Inousioyan | Ilpaxmuyne 3ae0annss — | 3aBIaHHA: 3aBaaHHA 1 OLIIHIOETHCS 20
bHE inousioyanvre 3aéoanns | 1) Tlobymyeatu rpadik ¢yHkmii Ha Oyap sAKiH TAMHOXHHI 001acTi | MAKCUMyM y 5 GaitiB, 3aBIaHHs 2 —
3a60aHHS. BU3Ha4YeHHs (yHKIIii, 3acTocoByroun Microsoft Excel, Maple, Mathcad, | 15 6ais.
MathLab, Mathematica a6o inmmuii nporpamuuii naker (5 6.). Oninka 3a KO>KHE 3aBJaHHs
2) IloOynmyBatu rpadix (yHKmii Ha Tili k€ MHOXHHI 32 JOIOMOTOI | O0YHCIIOETHCS 3a (hopmyioro (1)
nporpamuux komie Java, C++, C#, PHP, Python i T.m. uyepes
MOJIITOHANBHY CITKY, 30Kpema, TpianryJsimito (15 6.).
Bumoru /10 BUKOHaHHS Ta 0(OpMIICHHSI )

Ycboro niacyMKoBHi KOHTPOJIb




3AITOPI3bKMI1 HAITIOHAJIbHMI YHIBEPCV i
Cunabyc HaBuanpHOi quctuiuiing (@) @
Biszyaunizamist B aHaIi31 JaHUX il l”

* JIo KOXHOT MPaKTHIHOT pOOOTH MOTPIOHO CKIACTH 3BIiT MPO iX BUKOHAHHS, KU TOSCHIOE BCI eTalli BUKOHAHHS POOOTH. 3BIT CKIIAJA€ThCS B EICKTPOHHOMY
BUTIIAI 32 BUMOTaMH, SKi BHCYBAlOTBCA 10 OQOpPMIIEHHS KypcOBHX 1 KBami(ikamiifHHX poOiT Ay 3700yBadiB CTyMeHs BHINOI OCBiTH OakaiiaBpa Ta Marictpa
MaTeMaTHYHOro (haKysbTeTy. i po3milytoThesi Ha miardopmi Moodle. Skicte odopmieHHs 3BiTy BpaxOBYEThCS MPH OLIHIOBaHHI poOoTu. Peamizaiis anrropurmy
MeTo/a, 10 nepeadayae 3actocyBanHs 3aco0iB MS Excel / cuctemu komm’rotepHoi anredpu MAPLE / nporpaMHOro Koy Ha MOBi BUCOKOTO piBHs. Daii BiAMOBIIHOT
peautizaii JOTy4aeThes A0 3BITY.
3axucT npakTUYHOI podoTH € 000B’I3KOBUM 1 OTpeOy€E MOSCHEHHS BCiX €TariB BUKOHAHHS 3aBIaHHSI.

*** OuiHIOBaHHS 3BITy PO BUKOHAHHS MPAKTHYHOT POOOTH 1 YCHOTO TEOPETHYHOTO OMUTYBAHHS MPH 3aXKCTI IIbOTO 3aBJIaHHS 3IHCHIOETHCS 32 POPMYIIO0
s=m

0w 1)
Jie S — TMICYMKOBHI 0aIr 3a B KOHTPOJIO, M — MAKCUMAaJIbHUH Oa 3a BUJ KOHTPOJIIO, U - BiZICOTOK BUKOHAHHSI.
Kpurepii Buznauenns v (%):

e 90-100%: KOHTPONBHHUH 3axij 3OiMCHEHO 0Oe3 MOMMJIOK; II€ BIANOBIZa€ BUSBICHHIO CTYJEHTOM BCEOIYHOTO CHCTEMHOrO I IIIMOOKOIrO 3HAHHS MPOTPaAMHOTO
Marepianay; 3aCBOEHHIO HMM OCHOBHOI 1 JOJATKOBOI JITEpaTypH; YiTKOMY BOJIOMIHHIO MOHATIHHMM amapaToM, METOJAaMH, METOJUKAMHU Ta IHCTPYMEHTaMH,
nepenoaueHUMH POTPaMOI0 TUCITUILTIHN; BMIHHIO BUKOPHUCTOBYBATH X JISI BUPIIIICHHS SIK THTIOBUX, TAK 1 HETUIIOBUX MPAKTUYHUX CUTYAI[i; BUSBICHHIO TBOPYHX
3Mi0HOCTEH B pO3yMiHHI, BUKJIAJIi Ta BAKOPHCTaHHI HaBYAIHLHO-IIPOTPaMHOr0 MaTepiaiy;

e 60-89%: KOHTpOIBHUI 3axif 37iliCHEHO 0e3 CYTTEBHX NMOMMWJIOK; BiIMOBia€ BHABIECHHIO 3HAaHb OCHOBHOTO NPOTPAMHOTO Martepiaily; 3aCBOEHHIO iH(opMailii B
MeKax JICKIIHHOTO KYPCY; BOJIOIIHHIO HEOOX1JHUMU METOAaMH1, METOAMKAMU Ta IHCTPYMEHTAMH, MepedaueHUMHU MPOrPaMOI0; BMiHHIO BUKOPHCTOBYBATH 1X JIJIs
BUPILIICHHS TUITOBUX CUTYAIIIi, TPUMYCKAIOUYN OKPEMUX HE3HAYHHUX MTOMHIIOK;

o 0-59%: Ginbie 30% KOHTPOIBHUHN 3aXiJl 3MIHCHEHO HEBIPHO; BIINIOBI1a€ BUSBICHHIO 3HAYHUX ITPOTAIMH Y 3HAHHSX OCHOBHOTO MPOTPaAaMHOTO MaTepiaiy; He JOCHTh
YIIEBHEHOMY BOJIOJ[IHHIO OKPEMHMH MOHATTAMH, METOJIMKAMHU Ta IHCTPYMEHTAMH, TPO L0 CBIYaTh MPUHIIUIIOBI TOMUJIKH i/l Yac iX BUKOPUCTAHHSI.

©) J1o iHIUBIyaIbHOT'O 3aBJIaHHS OTPIOHO CKJIACTH 3BIiT PO BUKOHAHHS, KU MIOSCHIOE BCI €Tall BAKOHAHHS POOOTH. 3BIT CKJIAZIA€THCSA B €JICKTPOHHOMY BUTJISI I

3a BUMOTaMH, SIKi BUCYBAIOTHCS 10 0(OPMIICHHSA KYPCOBHX 1 KBamikamifHUX poOiT AJist 3700yBadiB CTyIEHS BHUIO1 OCBITH OaKaiaBpa Ta MaricTpa MaTeMaTHIHOTO
¢axynbTery. 1 po3MimyroTees Ha miatdgopmi Moodle. fkicte oopMIIeHHS 3BiTY BpaXxOBYETHCS MIPU OL[IHIOBAaHHI POOOTH. 3BIT IIOBUHEH MICTUTH MPOrPaMHHI KO
JUTSL KOSKHOTO 3aBjianHs. Daiiy 3 mporpaMHMH KOJIAMH JTONYYa€eThCs 70 3BITY.

3aXHMCT KOKHOTO0 3aBIaHHsl € 000B’I3KOBUM 1 TIOTpeOy€e MOSICHEHHS BCIX €TaIiB pO3B’s3aHHS 3aBJIaHHS.

[HauBiTyanpHe 3aBlaHHS 3JIA€THCS HE MI3HIIIE Mepe0CTaHHbOTO THXKHS HABYAJBHOTO CEMECTPY, HMPOTATOM SIKOTO BUBYAETHCS JTUCIHUILIIHA. PO3B’SI3kM NMOBHHHI
MICTHTH yci He0OXi{HI OOTPYHTYBaHHSI 3 IIOCHJIAHHSM Ha BiJIIOBIIHI (OpMYITH, TEOPEMH Ta BIIACTHBOCTI. Y pa3i He3apaxyBaHHS 1HAMBIyaIbHOTO 3aBJIaHH CTYACHT
MOYe HOro JOOIMPALIOBATH 40 OCTAHHBOI'O HABYAJIBHOTO THXKHA. 3aXUCT 1HAMBIAyalbHUX 3aBJaHb IPOBOANUTECS HA 3aJ1iIKOBOMY THIKHI.



HIxana ouinoBanusa 3HY: namionaasna ta ECTS

3a wikanoio 3a wikanorw ynieepcumemy 3a HaliOHAJILHOI0 IKAJIOK
ECTS Ex3amen 3aJik
A 90 — 100 (BigMiHHO) 5 (siominno)
B 85 — 89 (my»xe mo0pe)
C 75 — 84 (1o6pe) 4 (100pe) 3apaxosano
D 70 — 74 (3a10BUTBHO) 3 (saz0BinbHO)
E 60 — 69 (mocTaTHBO)
EX 35— 59 (He3a10BLILHO — 3 MOYKJIMBICTIO
MOBTOPHOI'O CKIIAAANHS) 2 (me3anoBiibHO) | He 3apaxoBaHo
E 1 — 34 (He3aa0BUTEHO — 3 000B’SI3KOBUM p
ITOBTOPHUM KYPCOM)
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PexomengoBaHna jiteparypa
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1t 3100yBadiB CT. BUIL. OCBITH Oakanaspa creil. 113 [Ipukianna mareMaTuka ocBiTHbO-TIPOQ. Tp.
"Komm'torepre moaemoBanns". 3anopixoks : 3HY, 2025. 73 c.
I'pebentoxk C.M., [I’ssuenko H.M., KpacikoBa [.B. Matemaruunuii ananiz-2: J{udepenimiaibue ta
iHTerpanbHe YMCIeHHS (PyHKIiH 6araTboX 3MIHHUX : METOJMYHI BKa31BKH JI0 CAMOCTIHHOI poOoTH
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130 c.
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HaBYAJIbHUNA TOCIOHUK JUIsl 3/100yBayiB CTyHEeHS BHILOI OCBITH OakajaBpa CHEI1albHOCTI
«MatemaTtukay OcBiTHbO-IpodeciiiHoi mporpamu «Matematukay / C. M. I'pebentok, H. M.
JI’saenxo, M. I. Kmumenko, 1. B. KpacikoBa, O. O. TitoBa, I. I'. Tkauenko. 3amopixoks :
3anopi3bKuil HallioHanbHUH yHiBepcuTeT, 2024. 480 ¢
I'epacumenko C. C., T'omy6osa I'. B., Ilotanoa M. IO., Uepsona C. Il., Ocaynenko O. T.
Cratuctuka : HapyasbHUM noci6HUK / 3a pen. O. I'. Ocaynenka. — Kuis : HACOA, 2022. 265 c.
URL.: https://ir.nasoa.edu.ua/handle/123456789/1479 (nara 3sepHenns: 21.08.2025)
I'pumax J{. B. Komn’totepHa anredpa y po3B’si3aHHI IPUKIAIHUX 3a/1a4 MEXaHIKU KOHCTPYKIIIN 31
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TEXHOJIOT11 B eHepreTHIl» cremianbHocTi 122 «Komm otepHi Haykny» / yknan.: 0. B. Cugopenko,
H. M. Aymesa, I. 0. Muxaiinosa. Kuis : KIII im. Irops Cikopcbkoro, 2023. 115 c.. URL:
https://ela.kpi.ua/handle/123456789/63433 (nara 3BepHenns: 21.08.2025)
MetoanyHi BKa3iBKU 0 BUKOHAHHS JJabopaTopHUX pooiT «Habnmxenns ¢pyHkuii. [aTepnonsmis i
anpokcuMallis» [EnektponHuii pecypc] : 3 HaBYanbHOI AUCHUIUTIHE «OOUYUCITIOBAIIbHI METOIN :
JUISL CTYZICHTIB JIEHHOI Ta 3a04HOi (hopM HaBuaHHS crenl. 122 «Komm torepHi Haykw» / ykinan.: FO.
A. Inakciit ; Ham. texH. yH-T «XapkiB. nomitexH. iH-». XapkiB : HTY «XIII», 2024. 39 c. URL:
https://repository.kpi.kharkov.ua/handle/KhPI-Press/76928 (nara 3Bepuenns: 21.08.2025)
[Tiuyrin, M. @., Kankin 1.O., Boporrikos B.B. Komn'torepna rpadika : HaB4. moci0. AJ1st CTY/I. BHIIL.
HaBy. 3akJ1. pek. MOHMCY. Kuis: Llentp yuboBoi miteparypu, 2013, 2020. 346 c.
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05289-3.
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Maprunska  /  JIeBiB  :  Bumasemp  Bikrtopis ~ Kymmemschka,  2022.  C. 211-234.
URL.: https://www.researchgate.net/publication/366177313 (xara 3Bepuenns: 21.08.2025)
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2024. T. 60 (70). Ne 2. C. 19-31.

Te came
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7. Peryasinii i moJiiTHKH Kypcy

BinBinyBanus 3ansath. Peryasinis nponyckis.
Biosioysannsa ycix 3anams € 0608 ’a3k08uUM. Y pazi noeaxicHoi npuduHu 8i0CymHOCmMi cmyoeHma Ha 3aHAmmi,
ti020 nompibHo Gionpayreamu nio 4ac NOMOYHUX KOHMPOIbHUX 3aX00i6 | Npu SUKOHAHHS [THOUBIOYANbHO20
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3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT
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Bizyamnizauis B aHani3i JaHUX il ”I

3a60anns. Konmponvni 3axo0u, AKi nponyweHo 3 noGadMdCHUX NpuduH iONpaybo8VIOMbCs HA KOHCYIbMAYIAX
8i0N0BIOHO 00 YAcy, 3a3HAYeH020 Ha noyamky danozo Cunabycy.

IMoniTuka akageMivHOI 100POYECHOCTI

THpaxmuuna poboma abo inougioyaivhe 3a60aAHH BUKOHYIOMbCS CHYOCHMOM BION0GIOHO 00 THOUBIOYANbHO2O
sapianmy. Y paszi, koau cmyoenm noMuiKo80 6UKOHAS He CBIll 8apianm, GiH nepepooItoe 3a80aHHsL 8ION0GIOHO 00
671ACHO20 Bapianmy.

Axrugo npu nepeuHHOMY 3axXucmi RpaKmu4Hoi poOOMu/IHOUBIOYAILHOZ0 3A80AHHS CIYOEHM He Modice 8i0nosicmu
Ha HCOOHe 3aNUMANHA NPO Xi0 PO36 SA3aHHS «8IPHO GUKOHAHOL» poOOmMU, MO pobOma 66aICACMbCA NIALIAMOM
(8uKOHAHA THWUM ABMOPOM 3 NPUCBOEHHAM U020 OOCACHEHb), d CMYOeHmy O0AEmMbCsl 0N BUKOHAHHSA [HUUL
sapianm. Ilpu nosmopHomy usgnenti niaziamy 6ionogiona poboma oyinoemocs 6 () 6anis.

Bukopucranas koM’ oTepiB/Tejie(pOHIB HA 3aHATTI

Bukopucmanus mexuiunux 3aco6ie (MoOinbHUX mene@oris, HOYMOYKi6, NIAHWEMIE MA THUWMUX NePCOHATbHUX
2adocemis) nio wac NeKyiuHux i NPAKMUYHUX 3aHAMb 003601€HO 8 HABUAIbHUX YLIAX.

MobinbHi meneonu nio uac 3aHamev NOBUHHI OYMU NepesedeHi 8 PeXCUM «Oe3 38YKY».

11i0 wac mecmysanms UKOPUCANHS 6IACHUX TMEXHIYHUX 3ACc00i8 3a00poHeHo. Y pasi ix sussnenus pe3yivmam
oyinoemocs 6 () banis.

Komynikanis

Y paszi ounozo nasuanns KomyHikayis cmyoenmis 3 UKIadauem 30IUCHIOEMbCS NIO Y4AC AyOUMOPHUX 3aHAMb i HA
Koncynbmayiax. Ilpu oucmanyitinomy Haguanui ma npu 04HoMy 3a nompebu — uepes Viber (epyna 3 oucyunninu,
npusammi nogioomaenns), Moodle (popym kypcy, npusammni nosioomnenns), enekmponna nowma (aopeca — Ha
nouamky Cunabycy).

Tosidomaenmnss npo mepMmiHu mecmy8anHs, nPo OUCMAHYIUHI 2PYROSI 3aHAMM, KOHCYIbMAYii 3 Kooamu 00Cmyny
ons kougepenyiti Zoom posmiwgyiomscs i Haocunraiomocs 3acobamu Moodle.

Buxonani npaxmuuni pobomu, suknadeni cmyoenmom na niamepopmy Moodle euacno —y mepmin, ne nisuiwie sx
7 OHig niciusi npogedents Gi0N0GIOHO20 NPAKMUYUHO20 3AHAMMA — NEPeGipsIombCs GUKIA0ayemM npomsazom 3
pobouux Ouie. HAKwo 3a60aHHA HAOCUNAEMbCA HEGYACHO, MO MEPMIHU 1020 NepesipKu He OOMPUMYIOMbCAL.
3axucm npakmuynux pobim — 06086 3K06Ul, MOMY NOZUMUSHUN OAl CMYOEHm OMPUMYE Jule NICas 3aXUCIY
pobomu.

Inousioyanvui 3a60anms euxiadenss cmyoenmom na niameopmy Moodle euacno — npomseom nepedocmannvozo
MUICHA MeoPemuiHO20 HABUAHHS — NepesipAIombCs uKIadaiem npomazom 3 poboyux ouie. Akuo 3a60anHs
HAOCUNAEMbCS HEGUACHO, MO MEPMIHU U020 NepesipKu He OOMPUMYIOMbCA. 3axucm iHOUGIOYalIbHUX 3a60aHb —
0008 ’513K06UI, MOMY NOSUMUSHUU DAl CIMYOEHM OMPUMYE Ue NiCaa 3aXucmy pooomu

Ha inwi 3anumu euxnaday ionogioac npomsicom 3 pobouux Ouis.

Busnanus pe3yabrartiB HedopMaabHOI/iH(POPMAIBLHOI OCBITH

Axwo 3000ysau euwoi ocgimu mae niomeepodcenuti OOKYMEeHMAIbHO pe3yIbmam NpoxX0o0dCeH s Kypcy,
MEeMAMUKa SK020 Y32000CYEMbCA 3 NEGHOI0 MEMOI0 KypCy, MO MiCls NPOXOONCEHHSA YCHO20 ONUMYGAHHS
8I0N0BIOHA MeMa 3aKPUBAEMbCA 3000y8auy Ha KinbKicmb 6anis, wjo cmanosums 75-100% 6i0 xinexocmi 6anis 3a
memy, wo suznavena yum Cunabycom. Ta cama npoyedypa 3acmocogyemuvcs 00 KOAHCHOI 3 meM Kypcy.

Axwgo 3a 00Hi€0 aO0 0eKITbKOMA MeMamu 3 OAH020 KypCy CMyOeHm Maé 00N08io0b HA HAYKOBIl KOHGepeHyil 3
nyonixayiero me3z 00n06ioi, Mo 3apaxy8anHs 6anié peanizyemovcs 3a npoyeoyporo, ONUCAHOI0 GuLye.

JTOIJATKOBA THOOPMAIIA
I'PA®IK OCBITHBOI'O TIPOLECY  2025-2026 H.p.  JOCTymHUH  3a  aapecoro:
https://tinyurl.com/yckze4jd.

HABYAJIBHUIM MPOIIEC TA 3ABE3NEYEHHS SIKOCTI OCBITH. Ilepepipka HaOyTHX
CTYICHTaMH 3HaHb, HAaBUYOK Ta BMIiHb (arecTarlii, 3aJiKd, ICIUTH Ta IHIII (OPMU KOHTPOIIIO) €
HEBIJl'’€MHOIO CKJIAJJOBOI0O CHCTEMH 3a0€3MEeUYeHHsSI SKOCTI OCBITH 1 TPOBOTUTHCS BIAMOBITHO [0
[TonmokeHHS PO OpraHizalil0 Ta METOAMKY MPOBEIEHHS MOTOYHOTO Ta MiJICYMKOBOTO CEMECTPOBOTO


https://tinyurl.com/yckze4jd

3ATIOPI3bKMI1 HAITIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT
Bizyanizaris B aHami3i JaHUX
KOHTPOJI0 HaB4aHHs cTyneHTiB 3HY: https:/tinyurl.com/h8d5kzmm.

MNOBTOPHE BHMBYEHHS JUCHMIIJIIH, BIJAPAXYBAHHS. HasBHicth akageMiyHOi
3a00proBaHOCTi 10 6 HaBYANBHUX JUCLUUIUIIH (B TOMY YHCII MPOXOMKCHHS MPAKTUKA UM BHUKOHAHHS
KypcoBoi poOOTH) 3a pe3yJibTaTaMHu OJHI€T €K3aMEHAIIHHOT cecli € MiICTaBO JJIs HaJAaHHS CTYICHTY
IpaBa Ha MOBTOPHE BMBUCHHS 3a3HAUEHUX HABYAIBHUX AUCHUILIIH. [IOpsIOK MOBTOPHOTO BHUBYEHHS
BU3HaYaeThcsl [lOJOKEHHSIM TPO TIOPSIIOK TOBTOPHOTO BHBYCHHS HAaBYAJIbHHUX JUCIMIUIIH Ta
nosropHoro HaBuanHs y 3HY: https:/tinyurl.com/4zkx2jbp. IlinctaBu Ta mpouenypu BigpaxyBaHHS
CTYICHTIB, y TOMY YHCJIi 32 HEBUKOHAHHS HABYAJIBHOTO IUIAHY, PEIAMEHTYIOThCS [1oj0KeHHIM po
MOPSOK MPUHOMY, BiJpaxyBaHHS, IEPEpUBAHHS HABYAHHS, NOHOBIICHHS 1 MEPEBEACHHS 3700yBadviB
Buioi ocsity B 3HYVY: https://tinyurl.com/mvw7unjz.

BUPIIHIEHHSA KOH®JIKTIB. Iopsnok i mpoueaypH BperyiIOBaHHS KOH(IIKTIB, MOB’sI3aHUX 13
KOPYNIIHHUMHU [JisIMH, 3ITKHEHHSM IHTEpECiB, pI3HUMH (GOpMaMu IUCKPHUMIHAIil, CEKCyaIbHUMHU
JIOMaraHHsIMH, MI)XOCOOMCTICHUMHU CTOCYHKaMH Ta IHIIUMH CUTYallisIMH, [0 MOXYTh BUHUKHYTH IIi]1
Jac HaBYaHHS, PEIIAMCHTYIOTHCS [10JI0XKEHHSIM PO TOPSAIOK 1 TPOIEAYpH BUPIMICHHS KOH(IIKTHUX
curyauii 'y 3HY: https://tinyurl.com/57wha734. Kou¢umikTHi cuTyauii, mo BHHHMKaIOTh Yy cdepi
CTHIICHI1aJIbHOTO 3a0e3neueHHs 300yBaviB BUIIOT OCBITH, BUPIIIYIOTHCS CTUIICH TIAIbHUMH KOMICISIMH
(bakynbpTeTiB, KOJIEIKIB Ta YHIBEPCUTETY B MEXKaX iX MOBHOBaXKEHb, BIAMOBIAHO 10: [lonoxkeHHs mpo
MOPSIOK TPU3HAYECHHS 1 BHIUIATH akaaeMiyHux crtunengin y 3HY: https://tinyurl.com/yd6bgq6p9;
Ilonoxxenns po MPU3HAYCHHS Ta BUILIIATY COLIlaIbHUX CTHUIIEHIIH y 3HY:
https://tinyurl.com/y9r5Sdpwh.

MNCUXOJIOTTYHA JAOIIOMOTIA. Tenedon noBipu mnpaktuuHoro ncuxonora Mapti Ipunu
Baaumiuu (061) 228-15-84, (099) 253-78-73 (monenno 3 9 go 21).

YIHOBHOBAXKEHA OCOBA 3 IMTAHb 3ATIOBITAHHSI TA BUSIBJEHHS KOPYIIIIIT
3anopi3bkoro HalloHanbHOTrO yHiBepcuteTy: banax Biktop ApkaailioBuu

Enexrponna agpeca: v_banakh@znu.edu.ua

lapsiua minis: Ten. (061) 227-12-76, dpaxc 227-12-88

PIBHI MOXKJ/INBOCTI TA THK/IFO3UBHE OCBITHE CEPEJOBHUUIE. llentpansHi BXOAU
ycix HaBuasIbHUX KopityciB 3HY oOnaanani manaycamu Juist 3a06€3Me4eHHs JOCTYITy 0c¢i0 3 1HBaJIiAHICTIO
Ta IHIIMX MAJIOMOOUTEHUX TPyl HacelleHHs. Jlormomora jist 3/11HCHEeHHSI BXOAY Y pa3i MoTpeOu HAaeThCs
YEeproBUMH OXOPOHIIIMU HaBYaJIbHUX KOPIYCiB. SIKI0 BaMm MoTpiOHa creriaiizoBaHa jaomnomora, Oy
nacka, 3arenedonyirte (061) 228-75-11 (HauanbHUK oxopoHu). Ilopsmok cympoBony (HagaHHS
JOTIOMOTH) ©0ci0 3 IHBANIIHICTIO Ta IHIIMX MalOMOOUNBHMX Tpyn HaceneHHs y 3HYVY:
https://tinyurl.com/ydhcsagx.

PECYPCH JJI1s1 HABYAHHS
HAYKOBA BIBJIIOTEKA: http:/library.znu.edu.ua. I'padix poboT aOOoHEMEHTIB: MOHEAIIOK-
m stHuts 3 08.00 go 16.00; BuxigHi AHI: cy0OoTa 1 HEILIA.
CUCTEMA EJIEKTPOHHOI'O 3ABE3INEYEHHSA HABYAHHA (MOODLE):
https://moodle.znu.edu.ua
SIkmo 3a0yau TapoJb/JIOTiH, HampaBTe JIHCTa 3 TeMOK «3a0yB MapoJIb/JOTiH» 3a aJpecolo:
moodle.znu@znu.edu.ua.
VY nuCTi BKaXITh: MPI3BHUIIE, IM's, TO-0aTHKOBI YKPaTHCHKOIO MOBOIO; MIU(P TPYIH; eNEKTPOHHY ajpecy.
Skmo BM BKazyBaM €NEKTPOHHY azapecy B mpodini cuctemu Moodle 3HY, To BHKOpHCTOBYHTE
MOCUJIAHHSA IS BIAHOBJIEHHS mapoio https://moodle.znu.edu.ua/mod/page/view.php?id=133015.
HEHTP IHTEHCUBHOI'O BUBYEHHS ITHO3EMHHUX MOB: http://sites.znu.edu.ua/child-
advance/
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