MIHICTEPCTBO OCBITU [ HAVKU YKPATHU
3ATTIOPI3EKUN HAIIIOHAJIBHUM YHIBEPCUTET
MATEMATUYHUU OAKVIIBTET
KA®EJIPA ®YHIAMEHTAJILHOI TA TTPUKJIAJTHOT MATEMATHUKH

.

VLA 4

| = CIL T'omentok
w L?j_tﬁuia.rm Ta Npi3EMLIE)

2025 p.

CWJIABYC HABYAJILHOI JIUCLIUILITHA

BI3YAJIIBAIIA B AHAJII3I JAHUX

MiArOTOBKY Oakanaspa
ocBITHRO-TIpo(eciiiHa nporpama «MaTtemaTuka
JAeHHOT hopM 3100y TTS OCBITH
crneuianeHocTi 111—«Marematukay,
raiysi 3HaHb 11— Maremaruka Ta CTaTUCTHKA,

BUKJIAIAYI
U sraerko H.M., k. .-M.H., sotieHT. JoueHT Kadeapn QyHaaMeHTaIbHOT Ta MPUKIaIHOT
MaTeMaTHKH;

O6roBopeHo Ta yXBaneHO
Ha 3acifanHi kadeapw QyHIaMeHTaIBHOT Ta
TIPUKIIA/HOT MaTeMaTHKH

[Iportokon Ne 1 Bim«  » 2025 p. IToromkeno =
3apiayBad Kadeapu ["apanT ocBiTHBO-TIPO(ECIiiHOT TPOrpaMu
/Z C. M. I'pebenrok ﬁ/ M.O. I'peunena

4

2025 pik




3ATIOPI3bKMI1 HAITIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI TUCITUTIIIHA
Bizyanizaris B aHami3i JaHUX
3B f130K 3 BHKJIaJa4ueM (BHKJIaJavyaMu):
E-mail: studfmznu@gmail.com
Ce3n 3HY nosigomuaenns: https://moodle.znu.edu.ua/course/view.php?id=11414
Tenaedon: (061) 289-12-74
Inmi 3aco6u 3B’s3KYy: Viber (epyna 3 oucyunninu)
Kadenpa: xagpeopa ¢hpynoamenmanvrnoi 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
MIPOBE/ICHHS IEPBUHHOT, POMI>XKHOI 1 OCTATOYHOTO aHaJI13y BXIJHUX JTaHUX.

OCHOBHMMU 3aBJAAHHSIMM BUBYEHHS JUCLUMIUIIHUA «Bi3yanizalis B aHali31 JaHUX»

€:
OBOJIOITH PI3HOMAHITHUMU THCTPYMEHTAaMH Bi3yai3allli YUCEIbHUX JaHUX;
OBOJIOAITH IHCTPYMEHTaMH Bi3yaii3allii pe3yibTaTiB CTATUCTHUHUX JIOCHTIIKEHb 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 KBAJAPaTiB J1s1 NOOYI0BH HENEPEPBHUX KPUBHUX, IO
AIPOKCUMYIOTh YHCEIIbHI 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 OUTIHINHOT IHTEPIOJISILIT TPUBUMIPHUX YUCENbHUX JAHUX;
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: moniroHanbHuH, crutaiiHoBui 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 00YKCIIeHb. TeopeTnuHi
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, 110 HaAAlOThCS NPU BUBYEHHI KYpPCY, BUKOPHCTOBYIOTHCS TMIpU
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 (mnatdopma Moodle)

Koncynpramii Micue npoBeneHHS: IpU OYHOMY HaBuaHHI — I kopmyc, ayx. 21;
IPY TUCTAHIIIMHOMY HaBYaHHI — Z00om,
Bun migcyMKoBOTO CEMECTPOBOTO .
y_ P 3aJ1K
KOHTPOJIO:
IlocunaHHst Ha €EKTPOHHUM KYpC . .
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.
MpOoOJIEMHUX CUTYAIIl;
- 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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IHMBIIyaTbHUX 3aBJIaHb.

1 2
cnenudigHux CUTYyaIlii, MaTu
HAaBUYKH YIPABIiHHSA iHpOpMAaILi€lo,
1 3aCTOCYBaHHS  KOMII FOTEPHHX
3ac00iB  CTAaTHCTUYHOTO  aHAJI3y
JTaHUX
KomnereHTHOCTI
3K-1 3patHicTh 10 aOCTPaKTHOTO MPaKTHYHI METOU: IOCTiIY, | BAKOHAHHS Ta
MUCIICHHSI, aHAJII3y Ta CHHTE3Y. BIIpaBH, HaBYaJIbHA Mpals; oopmieHHs 3BITIB
3K-3 3partHicTh W poO3yMiHHSA aHaJI3 Ta CHHTE3,; pi (o) MPaKTUYHOT
IIpeIMETHOL TiSUTBHOCTI Ta IHAYKTUBHI Ta I€AYKTUBHI METOIU; | pOOOTH,
npodeciiHOol AISITBHOCTI. pPENpOYKTHBHI Ta TOYHI METO/IH; IHIMBITyaTbHUX
CK-5 3patHicTh 10 KUIBKICHOTO | MPOOJIEMHO-TIONTYKOBHH, 3aB/1aHb.
MUCIICHHSI. CBPUCTHYHHUI METOJI.
3K-2 3parHicTh  3aCTOCOBYBAaTH IHTETpaJIbHI METOIH; BUKOHAHHS
3HAHHS Y TPAKTUYHUX CUTYAIlisX. npobIeMHe BUKJIQJIaHHS, | IPAKTHYHOI  POOIT,
3K-7  3parHicTh ~ BUMTHCA 1 MOIITYKOBE, JTOCIiTHUIIBKE; TEOPETHUYHE
OBOJIO/IIBATH CYYaCHUMH 3HAHHSMHU caMmocTiiiHa po00Ta CTY/ICHTIB; ONUTYBAaHHS  TpH
KOHTPOJIb, CaMOKOHTPOJIb 1 | 3axumcTi
KOpEKIIisl,  CAaMOKOPEKIliss  TPH | MPaKTUYHUX POOIT
BUKOHaHHI  pOOIT  MOTOYHOTO, | Ta iHAMBITYaIbHOTO
iJICYMKOBOTO KOHTPOJIIO, | 3aBJIaHHS.

3K-6 HaBuuku  BUKOpHCTaHHS
iHpOpMaLIHHUX 1 KOMYHIKALIHHUX
TEXHOJIOT1H

MPaKTUYHUNA METO/I;
- TOCIIAHUIIbKUI METOI;

BHUKOHAaHH:A Ta
3aXUcCT

MIPaKTUYHOI
poOiT Ta
1HAMBIAYaTbHOTO
3aBJIaHHS.

CK-9 3parHICTb  3aCTOCOBYBAaTH
crenianai3oBaHl MOBH
IporpamyBaHHs Ta HaKeTH

MPUKIIQIHUAX IIPOTpaM.
CK-10 3paTHICTh BUKOPHCTOBYBATH
OOYMCITIOBAJIbHI  1HCTPYMEHTH  JUISt
YHCETbHUX 1 CHUMBOJIBHUX
PO3PAXYHKIB.

- IPAaKTUYHUI METON;
- TEXHI4HI BIIPaBU;

- aHATITUYHHH, JEyKTUBHUM,
IHAYKTUBHUM Ta  NPOXYyKTUBHUI
METOMM.

BHUKOHAaHHA Ta
3aXUcCT

MIPaKTUYHOI
poOiT Ta
1HAMBIAYaTbHOTO
3aBJIaHHS

Bci 3a3HaueHi BHIle MeTOAM HABYAHHS i KOHTPOJbHI 3aX0AM CHPSAMOBaHI Ha HAOYTTH
iHTerpajbHOI KOMIIETEHTHOCTI: 3aTHICTh PO3B’S3yBaTH CKJIAJHI 3ajjayi Ta MPaKTHUHI IpobiaemMu y
MareMatuill abo y MpoIleci HaBYaHHsI, 10 Tiepeadadae 3aCTOCYBaHHS TEOPi Ta METO/IB MaTEMAaTHKH,
CTaTUCTHKH W KOMII'IOTEPHUX TEXHOJIOTIH 1 XapaKTepU3yeThCsl KOMIUIEKCHICTIO Ta HEBHU3HAUEHICTIO

YMOB.

3. 3MicT HAaBYAJBLHOI AUCHHUILIIHA

3micmosuit moodynw 1. Bisyanizayis pezyrbmamie cmamucmuiHo20 eKCnepuMeHmy
Knacuodikamis rpadiyanx 300pakeHHs s Bi3yamizailii CTaTUCTUYHMX JaHUX. [IpuHImnm
BHOOPY TUITY TpadiyHOTO 300paXKEHHS /TS Bi3yati3allii CTAaTUCTUYHUX JIaHUX. 3aCTOCYBaHHS KPYTOBUX
1 CTOBMUACTHX Jiarpam JuIs Biyati3allii CTaTUCTUYHUX JaHUX.
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AnroputM no6yz[0131/1 ricTorpaMy 3a JaHUMH CTATUCTHYHOTO EKCIICPUMEHTY. Pean13au1;1
QJIITOPUTMY MTOOYOBH TiCTOrpaM MPOrpaMHUMH 3ac00aMH Ta IHCTPYMEHTaMHU.

3micmosuit moodyns 2. [lepsunna o6pobKa 0808UMIPHUX YuCenbHUX OaHuX. [Ipomidchull ananiz
yucenbHUXx 0anux. Inmepnonayis i anpoxkcumayis 0808UMIPHUX YUCETbHUX OAHUX

I'enepyBaHHs JBOBUMIPHHX YHCEIbHUX JaHUX SK pPE3yJbTaT YHUCEIBHOTO PO3B’SI3aHHS
3BHYAIHOTO TU(EPEHIIATbHOTO PIBHSIHHS APYTOro HOPSIKY METOJIOM CKIHUEHHHX pi3HHUIG. [lepBrHHA
00poOka ABOBUMIpHUX 4HMCENbHUX AaHuX. [loOymoBa miHii TpeHaa mporpamMHuMH 3acobamu. Bubip
TUIY ONTUMAIIbHOT (DYHKIIIT IS aPOKCUMAIlii YHCEIbHUX JTaHHX.

[TonsaTTs iHTEpHoOALIi 1 ampoKCHUMaIlli YHCEIbHHX JaHUX. [HTePHOJSIIHHUNA MHOTOWIECH
Jlarpanxa: ¢opmyna i anroputM MmoOyAoBH MHOrowieHa Jlarpamka, mepeBaru i HEIOJIKH HOTO
3aCTOCYBaHHSI.

ATIpoKCHMAIlisl YMCENbHHUX JAaHUX MHOTOWICHAMH METOJOM HaMEHIHMX KBajapaTiB. Peaizaris
AITOPUTMY METOJy HAlMEHIINX KBA/IPaTiB 3ac00aMU MPOTPaMHOTO 3a0e3MCUCHHS.

3micmosuil Mooy 3. 321a024Cy8aHHs 080BUMIDHUX YUCENbHUX OAHUX

KyckoBo-niniliHa 1HTEPHOJALisA: TOHATTS, NOOyIOBa, IepeBard 1 HENONIKH JIHIHHOT
THTEepPHOJIALIT SK CIIOCO0Y 3TJIa/KyBaHHS YMCeNbHUX NaHuX. KyOiuHuil crutaifH: BIaCTUBOCTI, aITOPUTM
noOynosu. IlepeBarn i HemONMiKM IHTEPHONALII KyOIYHMM CIUTAWHOM SIK CIIOCOOY 3TJIa/KyBaHHS
YHCEIbHUX JIAHKX.

JliniiiHi, KBagpaTH4Hi 1 KyOiuHi crutakHu besbe: piBHSAHHS cIiiaiiHiB. AnroputM ne Kactenpxo
noOyaoBu cruiaiiHiB besse. O6macTi 3acTocyBaHHs. ANIPOKCUMAIlisl JaMaHKX ciulaiiHamMu besbe pi3HOTrO
MOPSIZIKY.

Anroputm Yaiikina 3IJIAJKYBAHHS PO3IMKHEHHUX 1 3IMKHEHUX JJaMaHUX.

Fpa(bqua Bizyautizaiis NMEPBUHHHX YHCENBHAX JaHUX i rpadikiB QyHKIINA OfHIET 3MIHHOI, SIKi
IHTEPIOIIOIOTH 1 ATPOKCUMYIOTH IIi JIaH1 Yepe3 3aCO0M MPOrpaMHOro 3a0€3MeUeHHS 1 Yepe3 HaluCaHHs
MIPOTPAMHOTO KOTY.

3micmosuit mooynwv 4. Auaniz mpusumipnux oanux. Bininitina iHmepnonsayiss mpueUMIpHUX
YUCcenbHUX 0AHUX

I'eHepyBaHHS TPUBUMIPHMX YHCEIbHMX JAHMX SIK pe3yJbTaT YHMCEIbHOTO pPO3B’A3aHHS
IU(EPEeHLIaTbHOTO PIBHSAHHS B YaCTUHHUX MOXITHUX JPYTrOro NOpsSAKY METO/I0M CKIHYEHHUX PI3HULb.
[TepBuHHa 00pOOKa TPUBUMIPHHUX YMCENBHUX JIAHUX MIOJIO0 iX YIMOpAIKyBaHHs. BiactuBocTi OiniHiitHOT
1HTeproysnii. AIropuT™M OUTIHIMHOI 1HTEpHOJALIT B JEKapTOBIM CHCTEMI KOOPAMHAT MPOCTOPl 1 B
HUAJITHIPUYHIA CUCTEM1 KOOPAUHAT. 3aCTOCYyBaHHs OUTIHIHHOT IHTEPHOJIALIT B KOMIT FOTEpHIHN Tpadiri.

I'padiune 300pakeHHsI MOBEPXHI, 1[0 BU3HAYAEThCA OLTIHIMHOIO IHTEPIOJALIEI0 B IMaKeTax
KOMIT I0TEPHO1 aJireopu.

3micmosuit mooyns 5. 3D-mooentosanns mpusumipHux 00’€kmie npPoOSPAMHUMU 3ACOOAMU.
Ocnoeni uou 3D-mooenosanns

OcHogHi etanu 3D-Mo1eI0BaHHS YNCENBHUX JAHUX 3 BUKOPUCTAHHAM peHzepinry. Bubip tumy
OCBITJIEHHS CIIEHHM, BCTAHOBJICHHS KOOpPJMHAT TOUKH PO3MIIICHHS 1 XapaKTepUCTHK Kamepu, Mifdip
TEKCTYpH 1 MaTepiany 300pa)KeHHs, 1110 CTBOPIOE MPOEKIII0 TPUBUMIPHOTO 00’€KTa Ha IUIOMIMHI MpU
PEHJIEpIHTY.

O3HaifoMJIEHHSI 3 OCHOBHHMH TMAKETaMH ISl TPUBUMIPHOTO MOJICIIOBAHHS B Pi3HUX Taly3sx
1H)KEHEPHOI MPAKTUKH Ta IX OCHOBHUMH BJIACTHBOCTSIMH.

OCHOBHI IPUMITHBHU JIJIs1 CTBOPEHHS TPUBUMIPHOI MOJIE€II KOMIT IOTEPHOI rpadiku. AJIroputMu
Bi3yajizalii TPUBHMIPHUX YHCEIHHUX JaHUX, 3aCHOBaHI Ha TpiaHTyismii. [IoHATTS momiroHanmbHOT
CITKH, €JeMeHTH ii MoJentoBaHHs, crocobu 30epiranns. [nei cruraitnoBoro i NUBR-mozaentoBanHs,
CHUIbHI XapaKTEPUCTUKH 1 BIAMIHHOCTI.

3micmosuit mooyns 6. I[1o6yoosa epaghixie hyHKYill 080X 3MIHHUX NPOSPAMHUMU 3ACOOAMU
AnroputMmu 1 criocobu moOyaoBu rpadikiB QyHKIIH IBOX 3MIHHUX peai3allii mporpaMHUMU
3acobamu. [ToOynoBa moBepxHi, 110 BU3HA4YECHA OUTIHIMHOIO 1HTEPIONALIEI MPOTPAMHUMH KOAAMHU.
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[ToGymoBa moBepxHi, MO BH3HadeHa TpadikoM QyHKIIT ABOX 3MIHHMX B JEKAPTOBIM CHUCTCMH
koopauHat. [ToOy0Ba MOBEpXOHh BKPUBOIIHINHINA CHCTEMI1 KOOpAWHAT: MWJIIHIPUYHIN 1 chepudHiit
CUCTEMax KOOP/IHMHAT.

ANTOpUTMH Bi3yaumizallii TPUBUMIPHUX YHCEJIbHUX JaHUX, 3aCHOBaHI1 Ha TPI1aHTyJISIIi.
JlocITipKeHHS BIaCTHBOCTEH Bi3yali30BaHUX MOBEPXOHbD.

4. CTpyKTypa HaBYAJIbHOI JUCHMILTIHA

Bun 3ansarrsa Ha3ga temu Kiabkicr | 3rigHo 3
/podotu b FOJINH | PO3KJIa-
o/n.¢ AOM
Jlexiris 1 Bigyauizaitist pe3yJibTaTiB CTAaTUCTHYHOTO KCTIEPUMEHTY 2 womu
Jlexiis 2 ITepBuHHA 00pPOOKA CTATUCTUYHUX YUCEITbHUX JAHUX 2 JICHA
Jlekuis 3 [lepBuHHa 00pOOKA TBOBUMIPHHUX YHCEIbHHMX JTAHHX 2
Jlexuis 4 [MpoMi>kHUE  aHaN3 YUCENbHUX JaHWX. [HTEpHONAIisA 1 | 2
anpOKCHUMAIlisl TBOBUMIPHHUX YHCEIbHHUX JAHUX
Jlexmist 5 3ri1a/KyBaHHS JTBOBUMIPHHUX YHCEIbHUX JAHUX 2
Jlexuii 6,7 | KyOiunwii crutaiin. JliniiiHi, kBagpatuyHi i KyOiuHi crtakau besse. | 4
AnroputMu oOyI0BY CIUIAKHIB.
Jlexis 8 'enepyBaHHs TPUBUMIPHMX UHCEIbHHX JAaHUX SK pe3ynbTar | 2
YHCEIBHOTO  PO3B’SA3aHHSA  JAU(DEPEHIIANBHOTO  PIBHSHHA B
YAaCTUHHUX MOXIJHUX JPYroro MOpsAKY METOJAOM CKIHYEHHUX
PI3HHUILIb.
Jlexris 9 biniHiliHa IHTEPIIOJIALISI TPUBUMIPHHUX YHCEIbHUX JAHUX 2
Jlexuii 10, | 3D-monentoBaHHSI TPUBUMIPHUX YHCENBHUX JaHUX MPOrpaMHUMU | 4
11 3aco0amu
Jlexmii OcuoBHi Buau 3D-MmopemroBaHHSA. MHOJIrOHanNbHE, CIUIaiiHoBe 1 | 4
12,13 NUBR-MonenroBanHst
Jlexuii [ToGynoBa rpadikiB (yHKUIH ABOX 3MIHHUX MporpamMHuMu | 4
14,15 3aco0amu. KpuBosiHiliHI KOOpAUHATH.
Jlexuist 16 | AnropuTmH Bizyani3auii TPUBUMIPHUX YUCETbHUX JIAHUX, 2
3aCHOBaH1 Ha TPIaHTYJISAIIT
[IpakTnuni | Bizyanizauisi pe3yJibTaTiB CTATUCTHYHOIO €KCIIEPUMEHTY. 4
3anATTA 1,2 | [loOynoBa aiarpam i ricrorpam 3a JI0IOMOTOI0 TaOJUYHUX
nporecopiB (30kpema, Microsoft Excel
[Ipaktnuni | IloGynoBa giarpam i ricrorpaM 3a 1010MOror NpoOrpamMHMX 4 3 200.
3aHaTTa 3,4 | KoaiB Ha
[Ipaktnuni | I'enepyBaHHS IBOBUMIPpHHMX Y CeJIbHUX JIAHUX Ta iX nepBUHHA | 4 muoicoe
3aHATTA 5,6 | 00podKa Hb
[Mpaktnuni | InTepnoasinis i anpokcumanisi YuceJbHUX TAHUX. 4
3aHATTA 7,8 | AnpoKcuMaIlisi ABOBUMIPHUX YUCEIBHUX JTAHUX
[HTEpIOIIALIS ABOBUMIPHUX YMCETHHUX JIAHUX
[Ipaktnuni | 3acTocyBaHHs cneniaabHUX 0i0J1i0oTeK 1151 rpadiuHOro 4
3aHATTS 300paKeHHs IBOBUMIPHUX JaHHUX 32 JOMOMOI0I0 MPOrPaMHHUX
9,10 KOJiB
[Ipaktnuni | '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 YHCETbHUX JTAHHUX 32 TOTIOMOTOI0 TTAKETiB KOMIT FOTEPHOI anredpu
I'padiune 300pakeHHS MOBEPXHI, 1110 BU3HAYAETHCS OLTIHIHHOIO
IHTEPIIOJIAIIEIO B MAaKeTaX KOMIT IOTEPHOI anre0pu ado B




3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI TUCITUTIIIHA
Bizyanizaiist B aHami3i JaHUX

Buja 3ansarra HasBa Temu KiabkicT
/podoTu b IOAMH | PO3KJAa-
o/n.¢ aoM
TaOJMYIHOMY IIPOIECOPI.
[Ipaktuyni | [HoOyaoBa NOBEePXOHb, 110 BU3HAYAIOTH TPUBUMIPHI AaHi Ta ix | 4
3aHATTA 15, | iHTepmoIII0TH 32 10NMOMOT0I0 POrPAMHUX KOJiB.
16 3D-mozaentoBaHHS TPUBUMIPHUX YHCENIBHUX AAHUX MPOTPAMHUMHU
3acobamu
OcHoBHI Bunu 3D-MoaenroBaHnHsI
[ToGynoBa moBepxHi, mO BHU3HaueHa TpadikoM QyHKIII TBOX
3MIHHUX B JIGKapTOBIM CHCTeMaX KOOPJIWHAT IPOTrpaMHUMU
KOJIaMH.
[ToGyoBa moBepxHi, 110 BU3HAYEHA OUTIHIHHOIO IHTEPIOISLIEI0
MIPOrPaMHUMH KOJIAMH.
CamocriiiHa | Bisyanizauist pe3ybTaTiB CTATUCTUYHOTO €KCIIEPUMEHTY 10
pobora
[lepBuHHa 00pOOKA TBOBUMIPHHUX YHCEIbHHMX JTAHHX 10
[TpomikHUH aHATI3 YMCENBHUX JaHUX. [HTEpIOJISIis 1 10
anpOKCUMaIlisl JIBOBUMIPHUX YUCEIbHUX JIAHUX
3riapKyBaHHSA JBOBUMIPHUX YUCEIbHHUX JAHHX 20
BininiiiHa IHTEpPIIONAIIS TPUBUMIPHUX YHCEIIBHUX JIAHUX 16
3D-mozaenoBaHHS TPUBUMIPHUX YHCEIBHUX JaHHUX nporpamMHumu | 10
3aco0aMu
OcuosHi Buau 3D-MonenoBaHHs 20
[ToGynoBa rpadikiB GyHKIIIH 1BOX 3MIHHIX POTPAMHUMH 20
3aco0aMu
ITincyMKOBHIT KOHTPOJIb. 30

- BukonaHHs 1HIMB1TyaabHOTO 3aB/JIaHHS.
- [TigroToBKa /10 3aTIKY.




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
Ipaxmuy | 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 Jiarpam s
Bi3yasrizaiii CTAaTUCTHYHUX JTAHUX.
36im npo euxonmanwns i | 3aBAaHHA: B TaOIMYHOMY Mpoiiecopi (3okpema, Microsoft Excel) 36im npo 6UKOHAHHA T 3aXUCM 5
3axucm — NpaKmudHoi - moOyayBaTH Jiarpamy 3a3Ha4€HOTO y B BapiaHTI TUITY; npakmuuHoi pooomu I~ ***
pobomu 1 - moOyayBaTH TICTOrpaMy 4YacTOT JJsi CTaTUCTUYHMX JIaHW
BIJIMOBI/IHO JI0 1HJIMB1IyaJbHOTO BapiaHTy.
Bumoru o BukoHanus ta opopmienus
Ilpaxmuy | Teopemuune [MuranHs AT T ATOTOBKH: 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 TIiCTOrpaMy 4YacTOT JJisi CTaTUCTUYHUX JIaHW
BIJIMOBITHO JI0 1H/IMB1TyaJIbHOTO BapiaHTy.
Bumoru 1o BukoHanss ta opopmiienns
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 MOPSAIKY METOJIOM KIHIIEBUX PI3HUIL. 3 ™
pobomu 3 - T'enepyBaHHSI JBOBHUMIPHHUX YUCEIIbHUX JTaHUX SIK PE3yIbTaT

YHUCCIIbHOI'0 CKCIICPUMCHTY.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIbHOT JTUCITUTLIIHT
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4
- IlepeurHa o0O0poOKa JBOBUMIPHUX YHCEIBHUX JaHUX.
[ToOyoBa miHii TpeHIa TPOrPAMHUMH 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
METOIOM KiHIIEBHX Pi3HUIG (MAa0JI0H TOTOBOI MPOTpaMH IS
reHepyBaHHs HagaeTbesa). PiBHSHHS BUOpaTH BiAMOBIAHO 10
BapiaHTy.
- IloOGynyBatu  ToukoBMil  rpadik  3amexHocti (1),
3aCTOCOBYIOUM  TaONMYHHK  mpormecop abo  cucremy
KOMIIT IOTEpHOT anreOpu
- Tobynysatu ITOJIIHOMIAJIBHY ninito TpeH1a 3a1eXHOCTI
(1), oOuparoun TOH cTeMmiHb MHOTOWIEHA, KU «HAWOIBII
TOYHO» HaONMKae JlaHy JUCKPETHY 3alIeXKHICTh 10
nenepepsHoi Y = F (X) . Burmncarn dynxiiio Y = F (X), mo
BU3HA4ae 00paHy JiHII0 TPEHA.
Bumoru 10 BUKOHaHHS Ta 0(hOpMIICHHS
IIpakmuy | Teopemuune [TuTaHHS A7 T ITOTOBKH: Teopemuune onumyeanus npu
Ha ONnuUMy8aHHs npu - TlousaTTs iHTEpIIONALIl 1 ATPOKCUMAIlIl YUCEIbHUX JTaHUX. 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.

- Peamizamist anroputMy MeToly HaWMEHIIMX KBajpaTiB
3aco0aMu MPOTPaMHOTO 3a0€3TMEUCHHS.

36im npo 6uKoHaHHs i
3axucm  npaKkmuyHol

3aBaaHHA:

36im npo 6uKOHAHHA | 3aXUCM

npakmuyHoi pooomu 4

* KK




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIbHOT JTUCITUTLIIHT
Bizyauizaiiist B aHai3i JaHUX

1 2 3 4
pobomu 4 - 3uaiit inTepnomsiiiamii Muorounen Jlarpamxka Y = L(X),
KM TIPOXOJUThH Yepe3 yCi TOYKH JUCKPETHOI 3aJIeKHOCTI
(1). Mo po3B’s3aHHs 3acTocyBaTH OyAb-sIKMH IaKeT
NPUKIIAJHUAX TPOTPaMm, 10 T03BOJISE MPOBOIUTH CUMBOJIbHI
O00YMCIIEHHS.
- PeamizyBatm  Meron  HaliMmeHmux  kBaapatiB. s
ampoKcuMalii oOpaTH MONIHOM (MHOTOWIEH) TOTO CaMOro
CTEemeHs, Mo 1 Ans JiHil TpeHay npakTuyHoi 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 3rJIa/KyBaHHS YMCENbHUX 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 Kacrenbxo no0ynoBu 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 GyHKIINA OJHIE] 3MIHHOI, SKI 1HTEPIOJIOITH 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 HaBYAJIbHOT JTUCITUTLIIHT
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 BUKOHAHHSI Ta 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 TU(EPEHIiaIbHOTO PIBHSAHHSA B | 6 ™
pobomu 6 YACTUHHUX MOXIAHUX APYTOTro MOPSIKY 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 HaJgaeTbcsl). PIBHAHHSA BUOpaTH BIANOBITHO 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 OUTIHIIHOT 1HTEpHONALIi B KOMII IOTEPHIH
rpadiri.




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIbHOT JTUCITUTLIIHT
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 OCBITIEHHSI CIICHH, BCTAHOBJICHHS KOOpPJIUHAT
TOYKMA PpO3MIIIEHHS 1 XapaKTepHCTUK KamepH, miadip
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 1H)KEHEPHOI MPAKTUKU Ta iX
OCHOBHHMH BJIACTHBOCTSIMHU.

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:

Jliis anpokcUMyBaHHS OTPUMaHy JUCKPETHOI 3aJIeXKHOCTI (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
TaOMMYHUKN TIporiecop abo OFHY 13 CHCTEM KOMIT IOTEpPHOT
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 TpadikiB (YHKIIH ABOX
3MIHHUX peaji3allii IporpaMHUMH 3aC00aMH.

Teopemuune onumyeanus npu
saxucmi npakxmuunoi pobomu

8 * Kk




3AIIOPI3bKUI HALIIOHAJIBHUI YHIBEP
Cutabyc HaBYAJIbHOT JTUCITUTLIIHT
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.
- TlobymoBa moBepXOHb BKPHBOJIIHIMHINA CHUCTEMI KOOPIHUHAT:
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 3aBmaHHs 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 — | 3aBIaHHS: 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 | OOYHCIIOETHCS 3a hopmydoro (1)
nporpamuux koxiB Java, C++, C#, PHP, Python i T.m. uyepes
MOJIITOHANBHY CITKY, 30Kpema, TpianryJsimito (15 6.).
Bumoru /10 BUKOHaHHS Ta 0(OpMIICHHSI )

Ycboro niacyMKoBHi KOHTPOJIb




3ATIOPI3bKMI HALIIOHAJIbHUN YHIBEP

Cunabyc HaBuanpHOi nucruiuting (@) @

Bizyanizarist B aHai3i JaHUX ”” 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.

*** OuiHIOBaHHSA 3BiTY MPO BUKOHAHHS MPAKTHYHOT pOOOTH 1 YCHOTO TEOPETHYHOTO OMUTYBAHHS MPU 3aXUCTI I[bOTO 3aBJaHHsI 3MIHCHIOETCS 32 (POPMYIIOO
s=m- 100’ (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€ BIAIOBIZA€ BUSBICHHIO CTYJECHTOM BCEOIYHOIO0 CHCTEMHOrO i IIMOOKOTO 3HAHHS MPOTPAMHOI0
Marepianay; 3aCBOEHHIO HMM OCHOBHOI 1 JOJATKOBOI JITEpaTypH; YiTKOMY BOJIOMIHHIO MOHATIHHMM amapaToM, METOJAaMH, METOJUKAMHU Ta IHCTPYMEHTaMH,
nepenoaueHUME IPOTrPaMOI0 TUCIUILTIHN; BMIHHIO BUKOPUCTOBYBATH TX IS BUPIIIICHHS SK TUIIOBUX, TaK | HETHITOBUX NMPAKTUYHUX CUTYAIlii; BUSBICHHIO TBOPUUX
3Mi0HOCTEH B pO3yMiHHI, BUKJIAJIi Ta BAKOPHCTaHHI HaBYAIHLHO-IIPOTPaMHOr0 MaTepiaiy;

o 60-89%: KOHTpOIBHMIA 3axif] 37iliCHEHO 0e3 CYTTEBHX NOMWIIOK; BIJIOBiJa€ BUSABICHHIO 3HAHb OCHOBHOTO MPOTPaMHOI0 MaTepialy; 3aCBOEHHIO iH(opMarlii 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, TIPO L0 CBIYaTh MPUHIIUIIOBI TOMUJIKH i1 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()OPMIICHHS KypCOBHX 1 KBamiQikariitHux poOiT ams 3100yBadiB CTyNeHs BUIIOI OCBITH OaKaliaBpa Ta Marictpa MaTeMaTHIHOTO
¢axynbTery. 1 po3MimyroTees Ha miatdgopmi Moodle. fkicte oopMIIeHHS 3BiTY BpaXxOBYETHCS MIPU OL[IHIOBAaHHI POOOTH. 3BIT IIOBUHEH MICTUTH MPOrPaMHHI KO
JUTSL KOSKHOTO 3aBjiaHHs. Daiiny 3 nmporpaMHMH KOJIAMH JTONYYa€eThCs 70 3BITY.

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

[HauBiTyansHe 3aBlaHHS 3/IA€THCSl HE MI3HIIIE MEepe0CTaHHbOTO THXKHS HABYAJBHOTO CEMECTPY, HMPOTATOM SIKOTO BUBYAETHCS JAMCHUILIIHA. PO3B’S3kM 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 HABYAIBHOTO THXKHA. 3aXUCT 1HAMBIAYalbHUX 3aBIaHb IPOBOANUTHCS HA 3aJIIKOBOMY THXKHI.



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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s 3100yBaviB CTymHeHs BHINOI OCBITHM OakanmaBpa chHerialbHOCTI «Maremarruka» OCBITHBO-
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BUKOHAHHS TMPaKTUYHUX POOIT M7 CTYAEHTIB OCBITHBOTO CTYyHEHs «O0akajlaBp» Hamnpsamy
miarotoBku «Maremarukay. 3anopixoks : 3HY, 2015. 86 c.
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O. K. bosipuyk, 4. I'. T'ait, O. @. Kanaiiga. Kuis : Bumia mkona, 1981. 504 c.
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yH-T iM. b. I'pinuenka, 2018. 120 c.
Kosanbos 0. M., Banin B.B. [mkenepna komm'rorepraa rpadika. Kuis : Kapasena, 2004. 344 c.

. Kozsip M. M., ®emyxk FO.B. Komn'torepna rpagika: AutoCAD : HaBY. moci0. Ui CTy/I. BUIL. HaBY.

3aki. pekom. MOHY. Xepcon : Bugaseus ['pias J1.C., 2015. 304 c.

Kowmm’toTepHa rpadika : HaBYaNbHHUIA MOCIOHUK : B 2-X KH.l. ISl CTyZeHTIB cneriaibHocT 151
«ABTOMaTH3AIIIS Ta KOMI IOTEpHOIHTETpoBaHi TexHoorii» / Torockko O.B., Mukutumun A.T.,
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Matemaruka : METOAMYHI BKa31BKM 1O HAmUCaHHS KypCOBHMX 1 KBali(ikaliiiHUX poOIT s
3100yBayiB CTyNeHs BHIIOi OCBITH OakajaBpa Ta MaricTpa MareMaTHYHOro (akyibTery /
I'omenrok C. 1., I'pebentok C. M., 3inoBees 1. B., Manbko H. [.-B., Crnums O. I'., Tkauenko 1. T
3anopixoks: 3HY, 2017. 52 c.
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7. PeryJasiuii i moJIiTUKU KypCy

BinBinyBanus 3ansaTh. Peryasinisa npomyckis.

Biosioysannsa ycix 3anams € 0008’a3k08um. Y pasi nosaxcHoi npuduHy 8i0CYmMHOCMI CMyOeHma Ha 3aHsAmmi,
tl020 nompibHo Gionpayeamu niod 4ac NOMOYHUX KOHMPOIbHUX 3aX00i68 | Npu 6UKOHAHHS IHOUGIOYAIbHO2O
3a60anns. Konmponvhi 3axo0u, AKi npORyweHo 3 NOGAX’CHUX NPUHUH GIONPAYbOGYIOMbC HA KOHCYIbMAYIAX
8i0N0BIOHO 00 YAcy, 3a3HAYeH020 Ha noyamky danozo Cunabycy.

IMoaiTuka akageMivHOI 100POYECHOCTI

Ipaxmuuna poboma abo iHOUBIOyanvHe 3A80AHH BUKOHYIOMbC CIYOEHMOM 8I0N0GIOHO 00 THOUBIOYANbHO20
sapianmy. Y paszi, koau cmyoenm noMuiKo80 8UKOHAS He CBIl 8apianm, GiH nepepooioe 3a80anHs 8iON0GIOHO 00
671ACHO20 Bapianmy.

Axrugo npu nep8UHHOMY 3axXucmi npaKmMudHoi poOOMU/IHOUBIOYATILHO20 3A80AHHS CIYOEHN He Modice 8i0nosicmu
Ha HCOOHe 3aNUMANHS NPO Xi0 036 A3aHHsL «8IPHO GUKOHAHOLY pobOmuU, MO poOOMA 66ANCAEMbCS NIAIAMOM
(8UKOHAHA THWUM ABMOPOM 3 NPUCBOEHHAM U020 OOCACHEHb), d CMYOeHmy O0AEmMbCsl 0N BUKOHAHHS [HUUL
sapianm. Ilpu nosmopHomy eusenenHi niaziamy 8ionogiona poboma oyintoemocs 6 () banis.

Buxopucranus komn’orepis/TesiegoHIB HA 3aHATTI

Bukopucmanus mexniunux 3aco6ie (MoOinbHUX Mmene@oris, HOYMOYKI6, NIAHWEMIE MA THUWUX NePCOHATbHUX
2aooicemis) nio uac NeKYiuHUX i NPAKMUYHUX 3aHAMb 003601€HO 8 HAGUAILHUX YLISX.

MobinbHi meneonu nio uac 3auamev NOBUHHI OYMU NepesedeHi 8 PeXrCUM «be3 36YKY».

11i0 wac mecmyeanms UKOPUCTNANHSA 6IACHUX MEXHIUHUX 3008 3a00poHeHo. Y pasi ix eussienus pe3yivmam
oyinoemocs 6 () banis.

Komynikanis

Y pasi ounozo naguanns komymnixayis cmyoenmie 3 euxnaoayem 30iUCHIOEMbCSA Ni0 YAC ayOumopHUX 3aHAmsb i Ha
Koucynomayisix. Ilpu oucmanyiinomy Hagyanui ma npu 0YHOMY 3a nompedu — yepes Viber (epyna 3 oucyuniiny,
npusamui nosioomnenns), Moodle (gopym xypcy, npusamui nosioomnenns), erekmponna nowma (aopeca — Ha
nouamxy Cunabycy).

Tosidomaenms npo mepminu mecmysauHs, npo OUCTMAHYIUHT 2PYNOBL 3aHAMMS, KOHCYIbIMAYIi 3 KOOamu 00Cmyny
07151 KoHghepenyiu Zoom posmiwylomvcsi i Haocunaromocst 3acooamu Moodle.

Buxonani npaxmuuni pobomu, suxiadeni cmyodenmom na niamgpopmy Moodle euacno —y mepmin, ne nisuiwie sx
7 OHig nicisi npogedents Gi0N0GIOHO20 NPAKMUUHO20 3AHAMMA — NEPeGipsIombCs GUKIA0AYemM npomsazom 3
pobouux OHie. AKxwo 3a80anHs HAOCUNAEMbCS HEGUACHO, MO MEPMIHU 1020 NepesipKu He OOMPUMYIOMbCAL.
3axucm npakmuynux pobim — 0606 A3K06Ul, MOMY NOZUMUSHUN OAl CMYOEHm OMPUMYE Aue NICAS 3aXUCITLY
pobomu.

Inousioyanvui 3a60anms euxiadenss cmyoenmom na niamegopmy Moodle euacno — npomseom nepedocmannvozo
TMUICHST MEeOPEeMUUH020 HABYAHHSA — NePesipsaiombcsl sukaadavem npomseom 3 pobouux OHie. Hxujo 3a60anHs
HAOCUNAEMbCS HEGUACHO, MO MEPMIHU 1020 NepegipKu He OOMPUMYIOMbCA. 3axucm iHOUgioyantbHux 3a60aHb —
0008 ’13K06UI, TMOMY NOSUMUSHUU DAL CMYOEHM OMPUMYE Ue NICIA 3aXUCy pooomu

Ha inwi 3anumu suxnaday eionogioac npomszom 3 pobouux oHie.

Busnanus pesyabrartiB HedopMaabHOI/iH(POPMAJIBHOI OCBITH

Axwo 3000ysau euwoi ocgimu mae niomeepodcenuti OOKYMeHMAIbHO pe3yIbmam NpoX00dCeH s Kypcy,
MEeMAMUKa SIK020 Y32000CYEMbCA 3 NEGHOI0 MEMOI0 KypCy, MO MiCls NPOXOONCEHHA YCHO20 ONUMYGAHHS
8I0N0BIOHA MeMa 3aKPUBAEMbCA 3000Y8aUy HA KiNbKicmb 6anis, wjo cmanosums 75-100% 6i0 kinexocmi 6anis 3a
memy, wo suznauena yum Cunabycom. Ta cama npoyedypa 3acmocogyemuvcs 00 KOAHCHOI 3 meM Kypcy.

Axwo 3a 00Hi€0 aO0 0eKITbKOMA MeMami 3 OaH020 Kypcy CIyOeHm Maé 00N08io0b HA HAYKOBIl KOHGepeHyil 3
nyonixayiero me3z 00n06ioi, Mo 3apaxy8ants 6aié peanizyemovcsi 3a nPoyeoypor, ONUCAHOIO gulye.

JOIJATKOBA TH®OOPMAIIA
I'PA®IK OCBITHBOTI'O IMPOLIECY 2025-2026 u.p. JOCTYITHUI 3a aJpecoro:
https://tinyurl.com/yckze4id.
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3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI TUCITUTIIIHA
Bizyanizaris B aHami3i JaHUX

HABYAJIBHUHM TPOLEC TA 3ABE3NEYEHHS SIKOCTI OCBITH. Ilepeipka HaOyTHX
CTYICHTaMH 3HaHb, HAaBUYOK Ta BMIiHb (arecTallii, 3aJiKd, ICIUTH Ta IHIII (OPMU KOHTPOJIIO) €
HEBIJl'’EMHOIO CKJIAJJOBOIO CHCTEMH 3a0€3MEeUYeHHS SKOCTI OCBITH 1 TPOBOIUTHLCS BIAMOBIAHO IO
[TonokeHHsT IPO OpraHi3allilo Ta METOAMKY MPOBEIEHHS MOTOYHOTO Ta IMiJICYMKOBOTO CEMECTPOBOIO
KOHTPOJITI0 HaB4aHHs cTyneHTiB 3HY: https://tinyurl.com/h8d5kzmm.

INOBTOPHE BHUBYEHHS JAUCHMIIVIIH, BIJIPAXYBAHHS. HasBuicte akaJeMidHOi
3a00proBaHOCTI 0 6 HAaBYAIBHHUX JUCIMILIIH (B TOMY YHCJII IMPOXO/HKCHHS MPAKTUKA YU BUKOHAHHS
KypcoBOi poOOTH) 3a pe3yabTaTaMu OHI€] eK3aMEHAIlIMHOT cecil € MiICTaBOIO I Ha/laHHS CTYJACHTY
IpaBa Ha MOBTOPHE BUBUCHHS 3a3HAUYCHUX HABYAIBHHUX JUCHUILTIH. [TOpSIOK MOBTOPHOTO BUBUCHHS
BU3HA4YaeThes [lONIOKEHHSAM TIPO TOPSAOK IMOBTOPHOTO BUBYCHHS HABYAJIBHUX JTUCIUILIIH Ta
noBropHoro HapyanHs y 3HY: https://tinyurl.com/4zkx2jbp. ITigcraBu Ta mpoueaypu BiapaxyBaHHS
CTY[ICHTIB, y TOMY YHCJIi 32 HCBUKOHAHHS HABYAJILHOTO IUIAHY, PETIAMEHTYIOThbCS [10J0KEHHSIM TIPO
MOPSZIOK TIPUHOMY, BiJpaxyBaHHS, IIEPCPUBAHHS HABYAHHS, TIOHOBIICHHS 1 MEPEBEACHHsS 3700yBadviB
Buioi ocsiti B 3HY: https://tinyurl.com/mvw7unjz.

BUPIHIEHHSA KOH®JIIKTIB. IMopsiaok i mporenypu BperyatoBaHHS KOH(IIKTIB, OB SI3aHUX 13
KOPYMIIMHUMHU JisIMH, 3ITKHEHHSM IHTEPECiB, PI3HUMH (QopMaMH TUCKPUMIHAIlI, CEKCyalbHUMU
JOMaraHHsIMH, MI>KOCOOMCTICHIMH CTOCYHKaMH Ta {HIIMMHU CHUTYAIsIMH, 10 MOXKYTb BUHUKHYTH ITiJ|
yac HaBYaHHS, perIaMeHTYIOThCs [1ookeHHsIM Mpo MOPSAOK 1 MpOIeaypy BUPIIMICHHS KOHOIIKTHUX
curyauii 'y 3HY: https:/tinyurl.com/57wha734. KondmiktHi cuTyamii, 1m0 BHHHKAIOTH y cdepi
CTHICH/11aJIbHOTO 3a0e3MeueHHs 3/100yBayiB BUIIIOI OCBITH, BUPIIIYIOTHCS CTUIICHIIAIbBHUMU KOMICISIMU
(axynbTeTiB, KOJEIKIB Ta YHIBEPCUTETY B MEKaX iX MOBHOBaXEHb, BIAMOBIAHO 10: [lonoxkeHHs mpo
MOPSAIOK TPHU3HAUEHHS 1 BUIUIATH akajgemiunux crunesain y 3HY: https:/tinyurl.com/yd6bgq6p9;
[lomoxxeHHss ~ mpo  MpU3HAYEHHS  Ta  BUIUIATy  cowianpHuUX  crtumeHaii y  3HY:
https://tinyurl.com/y9r5dpwh.

IICUXOJIOTTYHA JAOIIOMOTIA. Tenedon noBipu mnpakTuuHoro ncuxonora Mapti Ipunun
BagumiBau (061) 228-15-84, (099) 253-78-73 (moxenHo 3 9 o 21).

YIIOBHOBAKEHA OCOBA 3 IIUTAHb 3ATIOBITAHHSI TA BUSIBJIEHHSI KOPYIIIIIT
3anopi3bKOro HalioHaJIbHOTO YHiBepcuTeTy: banax Bikrop ApkaniiioBuy

Enexrponna agpeca: v_banakh@znu.edu.ua

lapsya minis: ten. (061) 227-12-76, dakc 227-12-88

PIBHI MOXKJIMBOCTI TA THK/IIOBUBHE OCBITHE€ CEPEJOBHUIIE. llentpanpni BXoau
ycix HaByanbHUX KopiyciB 3HY oOnagHani nanaycamu Juis 3a06e3neueHHs JOCTyIy 0c¢i0 3 1HBaIiIHICTIO
Ta IHITUX MAJIOMOOUTBHUX TPYTI HaceneHHs. Jlomomora Jiyist 371iiCHeHHS BXOLy Y pa3i moTpeOu HaJaeThes
YeproBUMHU OXOPOHISIMU HaBYaJbHUX KOpIYyciB. SIKIIO BaM MOTpiOHA crerjiani3oBaHa J0NoMora, Oynib
nmacka, 3arenedonyirte (061) 228-75-11 (nauanpHUK oxoponu). Ilopsmok cympoBomy (HagaHHS
JOTIOMOTH) OCi0 3 1HBaJmigHICTIO Ta IHIIMX MaJOMOOITRHUX Tpyn HaceneHHs y 3HY:
https://tinyurl.com/ydhcsagx.

PECYPCHU JJI1s1 HABYAHHS
HAYKOBA BIBJIOTEKA: http:/library.znu.edu.ua. I'padik poGoTH aOOHEMEHTIB: TMOHEIOK-
i stHung 3 08.00 1o 16.00; BuxigHi 1HI: cyOoTa 1 HEIUIA.
CUCTEMA EJJEKTPOHHOI'O 3ABE3INEYEHHSA HABYAHHSI (MOODLE):
https://moodle.znu.edu.ua
Axmo 3a0yau Tapodb/JIOTiH, HANpaBTe JIMCTa 3 TEeMOK «3al0yB MMapoJIb/JIOTIH» 3a aJapecoro:
moodle.znu@znu.edu.ua.
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Bizyanizaris B aHami3i JaHUX m
VY IMCTi BKaXITh: TPI3BHUILE, IM'Sl, T0-0aThKOB1 YKPaiHCHKOIO MOBOIO; IU(P TPYIIH; EIEKTPOHHY aapecy.
SIKImo BW BKa3yBaJM EJEKTPOHHY ajapecy B mpodimi cuctemu Moodle 3HY, To BHKOpUCTOBYiiTE
MMOCHJIAHHS JUTsI BITHOBJICHHSI Mapouto https://moodle.znu.edu.ua/mod/page/view.php?id=133015.
OEHTP IHTEHCUBHOI'O BUBYEHHSI THO3EMHUMX MOB: http:/sites.znu.edu.ua/child-
advance/
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