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3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT

3B f130K 3 BHKJIaJa4ueM (BHKJIaJavyaMu):

E-mail: studfmznu@gmail.com

Ce3H 3HY noBigoMJIeHHS: https://moodle.znu.edu.ua/course/view.php?id=16264

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

MeTo10 BUKJIaeHHS HaBYaIbHOT JUCIUIUTIHK «Bi3yaui3allisi B iHTEIEKTyaIbHOMY
aHaii3l JaHUX» € OCBOEHHS CTyJEHTaMU CHOCOO0IB OpraHizauli Bi3yasi3alil JaHHUX 3
METOIO0 MTPOBEICHHS EPBUHHOI, TPOMI>XKHOI 1 OCTATOYHOI'0 aHai3y BXIJIHUX JAHHX.

OcHOBHUMH 3aBAaHHAMHU BHUBYECHHS JTUCLIMILIIHA «Bizyamizaris B

IHTEJIEKTyaIbHOMY aHai31 JaHUuX)» €:

® OBOJIOJITH PI3HOMAHITHUMHU IHCTPYMEHTAMHU Bi3yasi3allii YNCETbHUX TaHUX;

® OBOJIOJITH IHCTPYMEHTaMHU Bi3yalli3allli pe3yJbTaTiB CTATUCTUYHUX JOCIIIKEHb 3a
JOTIOMOT' OO Jliarpam 1 rictorpamM pi3HHUX THIIIB;

® 3aCBOITM OCHOBHUMH T€OPETUYHHUMH IOJIOKEHHS 1010 1HTEPHOJIALIL 1 alPOKCUMALII1
JIBOBUMIPHHUX 1 TPUBUMIPHUX YHUCETHHUX JAHHX;

® OBOJIOJITH METOJOM HaMEHILIMX KBAJAPaTiB J1s1 NOOYI0BH HENEPEPBHUX KPUBHUX, IO
AIPOKCUMYIOTh YHCEIIbHI JIaHI;

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

® 3aCBOITH OCHOBHI AJIFOPUTMHU NOOYAOBH ABOBUMIPHUX CIUIAiHIB 1 BABYMTH 00JIACTI iX
3aCTOCYBaHHS;
OMaHyBaTH AJITOPUTM OUTIHINHOT IHTEPIOJISILIT TPUBUMIPHUX YUCENbHUX JAHUX;
3aCBOITM OCHOBHI eTanu 3D-MOJentoBaHHS YHMCENbHUX JaHUX 3 BUKOPUCTAHHAM
PEHIEPIHTY;

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

® 3aCcBOITH OCHOBHI BHAu 3D MomemoBaHHS: IoJiroHaabHui, crnaiHoBuil 1 NUBR-
MOJICJTFOBAHHS;

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

MixaucuuniinapHui 38’3k, Kypc «Bi3yanizanis B iHTE€JIEKTyaIbHOMY aHaji3i
JaHUX» € JIOTIYHUM MPOJOBKEHHAM KypciB «Opranizaiis Ta oO0poOka eJIeKTpOHHOT
iH(popMmartii», « Teopist aropuTMIB Ta MPOTPaMyBaHHs», 3AaCTOCOBYE JIOCBI, OTPUMaHUIN
3100yBaYaMH BWINOT OCBITH IiJ{ YaC BUBUYCHHS JUCIUIUIIHU «(O0'€KTHO-OpiEHTOBaHE
porpaMyBaHH»; KypC I'PYHTY€EThCS Ha OKPEMHX pPO3JLJIaX MaTeMaTH4YHOI'O aHali3y,
nudepeHIliaIbHUX PIBHSHb, METOIB 00UHCIIEHb, MATEMATHYHO1 cTaTUCTUKH. HabyTi mpu
BHUBYCHHI JIAaHOTO KypCY 3HaHHS HEOOX1TH1 /1T BUKOHAHHS KYPCOBUX 1 KBai(hiKaIiiHUX
poOiT OakanmaBpiB Ta TOAANbIIOI MpodeciiiHii TISIbHOCTI (axiBIIB IHXEHEpIi
IPOrpaMHOro 3a0€31EUEHHS.
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IHacnopT HABYAIBLHOI M CHUILIIHH

HopMmaTHpHi moKasmiKs JICHHA (bopM_a 3100y TTS 3a04Ha q)oplela 3100y TTS
OCBITH OCBITH
Craryc AMCUUILTIHA Bubipkosa
Cemectp 5-n ‘ 5 -i
Kinbkicts kpemuris ECTS 4
KinbkicTh roauH 120
Jlexuiiini 3aHATTS 14 rox. 6 rox.
[IpaxTh4ni 28 rop. 8 ron.
Camocriiina po6ora 78 ropn. 106 rox.
3a poskradom, posmiwenum na cmopinyi kypcy ¢ CE3H 3HY Moodle
Koncynpramii Micue npoBeneHHS: IpU OYHOMY HaBuaHHI — I kopmyc, ayx. 21;
IPY TUCTAHIIIMHOMY HaBYaHHI — Z00om,
Bun migcyMKoBOTO CEMECTPOBOTO .
4 P 3aJIiK
KOHTPOJIIO:
[TocuiianHs Ha €NEKTPOHHUM KYpC y . .
https://moodle.znu.edu.ua/course/view.php?id=16264
CE3H 3HY (mnardopma Moodle)

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

KOMIIETEHTHOCTII Metoan HaBUaHHS dopmu 1 METOIU
pe3yabTaT HaBYaHHS OLIIHIOBAHHS
1 | 2 | 3

Pe3ynpratu HaBuUaHHsA

IIP 1. 3natu miHIMHY Ta BEKTOPHY | - MOSICHIOBAJbHO-UIIOCTPATUBHUM | YCHUIMA

anredpy, mudepeHiiagbHe Ta IHTerpajbHe |  METOI; TEOPETUUHUM
YHUCIIEHHS, Teopito (QYHKIIH O6araTbox | - PENpPOIYKTUBHUN METOJ; 3aXUCT BUKOHAHUX
3MIHHUX, TEOPIIO PsAIB, TudepeHIlianbHi | - HAOUHI METOAM: JEMOHCTpAIlis | IPAKTUYHUX POOIT
piBHAHHA A1 QYHKIIT O/IHIET Ta OaraThoX | Ta UTIOCTpaIllisl, Mpe3eHTallisl Ha | Ta 1HIUBITyaTbHUX

3MIHHUX, OTepalliiHe YUCICHHS, TEOPilo JIEKIISX; 3aBJIaHb,
HMoOBipHOCTEH Ta MaTeMaTH4Hy | METOJA MPOOJIEMHOTO BHUKJIAQAy | TECTYBaHHS.
CTaTUCTUKY B 00C$31, HEOOXITHOMY JUIs | HaBYaJbHOTO  Marepialy 1

PO3pOOKH Ta BUKOPUCTAHHS | CTBOPEHHS POOJIEMHUX
iHQopMaIIHHUX CHUCTEeM, TEXHOJIOTIM Ta | CHTYallii;

1H(OKOMYHIKAIIIH, CepBiciB Ta | - JOCIIIHUIILKAN METOI;

iH(}pacTpyKTypHu opraHizariii. - TPaKTUYHUN METO/I.

1P 2. 3acTocoByBaTu 3HaHHSA

(GbyHIaMEHTalIbHUX 1 MPUPOJAHUYUX HAYK,
CHCTEMHOIO aHalizy Ta TEXHOJIOTIH
MO/ICITIOBAHHS, CTAHIAPTHUX AJTOPHTMIB
Ta JUCKPETHOTO aHaNi3y MPH pO3B’s3aHHI
3aJa4 IMpPOEKTYBAHHSA 1 BHUKOPHUCTaHHS
iHpopMaLiHUX CUCTEM Ta TEXHOJIOT1H.
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KOPEeKIIisl, CaMOKOPEKIiS IMpHU
BUKOHAaHHI POOIT MOTOYHOTO,
I1JICYMKOBOT'O KOHTPOIJTIO,
IHIMBIyaTIbHUX 3aB/IaHb.

1 2
IIP 3. BuxopucrtoByBatH 0a30Bi 3HAHHS | - IPAKTUYHUN METOI; BUKOHAHHS Ta
iHpopMaTUKH 74 CY4YacHHUX | - TEXHIYHI BIPaBH; 3aXUCT IMPAKTUYHOI
iHQopMaIIHHUX CHUCTEM Ta TEXHOJOTIH, | - aHATITUYHUN,  JEAYKTUBHHM, | pOOIT Ta
HAaBUYKH [POrpAaMyBaHHS, TEXHOJOTIi | IHAYKTUBHUH Ta NMPOJYKTUBHUH | IHIMBITYaIbHOTO
0e3nedyHoi poOOTH B KOMM'IOTEPHUX | METOIH. 3aB/IaHHSA
Mepexax, METOAM CTBOPEHHs 0a3 JaHuX
Ta IHTEpHET-PECypCiB, TEXHOJIOT'11
pO3po0IIeHHS QITOPUTMIB i
KOMIT IOTEPHHX nporpam MOBaMH
BHUCOKOTO pIBHA 13  3aCTOCYBaHHSAM
00’ €KTHO-OPI€EHTOBAHOT'O MPOTPaMyBaHHS
IUIL PO3B’SI3aHHS 3a/a4 MPOEKTYBAHHS 1
BHKOPHUCTAHHS IHPOPMAIIIHHIX CUCTEM Ta
TEXHOJIOTIH.
IIP 6. JleMOHCTpyBaTH 3HAHHS Cy4acHOTO | - CTUMYJIIOBaHHS Ta pelaKcallisi; | TEOPEeTHUHUN
piBHS  TexHOJNOrid  iH(GOpPMAIHUX | - aKTUBHI ~METOAM  HABYAHHS: | 3aXUCT BHKOHAHHX
CUCTEM, MpaKTUYHI HABUYKMU | TIOCIIOBHA W IiJlecpsiMOBaHa | poOIT, TEeCTyBaHHs
nporpaMyBaHHs ~ Ta  BHUKOPHUCTaHHSA | ITOCTAHOBKA MEpei CTYACHTAMH | MPH ITiICYMKOBOMY
MIPUKIIATHUX 1 CIEI[iaNi30BaHMX | 3aBJaHb, PO3B'SI3YIOUM SKI BOHU | KOHTPOJi (pu
KOMIT' IOTEPHHUX CHCTEM Ta CEpPENOBHIN 3 | AKTUBHO  3aCBOIOIOTH  HOBI | 3aJIIKY).
METOI0 1X BOPOBAKEHHS y MpodeciiiHiil | 3HAaHHA 1 OTPUMYIOTH BMIiHHS 1
JISIIBHOCTI. HABUYKH.
KomnereHnTHocCTI
K3 1. 3parnicte 10 aOCTPakTHOrO |- MPaKTUYHI METOAM: JAOCHIJIH, | BUKOHAHHS Ta
MUCIICHHSI, aHAJlI3y Ta CUHTE3Y. BIIPaBM, HaBYAJIbHA MpaIls; oOpMIICHHS 3BITIB
KC 11. 3nartHicTh 10 aHami3y, CHHTE3Y 1 |- aHalli3 Ta CHHTE3; pi (o) MPaKTUYHOT
ontuMizamii iHpopMaliiHUX CUCTEM Ta |- 1HAYKTHBHI Ta JeIXyKTHBHI | poOOTH,
TEXHOJIOT1H 3 BHUKOPUCTAaHHIM METOJIH; IHIMBITyaTbHUX
MaTEMAaTHYHUX MOJEIEH 1 METOIB. - PpenmpoAyKTHBHI Ta  TOYHI | 3aBJIaHb.
METO/IH;

- MpoOJIEMHO-TIOLTYKOBUA,

- EBpUCTUYHUN METOJ.
K3 2. 3naTHicTh 3aCTOCOBYBAaTH 3HAHHA y |-  IHTErpajbHI METOAH; BUKOHAHHS
MPaKTUYHUX CUTYyAI[sIX. - npobiemHe BUKJIQJIaHHsl, | IPAKTUYHOI POOIT,
K3 5.3parHicTh BUMTHCS 1 OBOJIOJIBATH MOIITYKOBE, JIOCIITHUIIBKE; TEOpPETUYHE
CyYaCHHMH 3HAHHSMH. - caMocTiiiHa po0OoTa CTYJEHTIB; | ONUTYBaHHA  TMpHU

- KOHTpOJIb, CaMOKOHTPOJIb 1 | 3aXHCTI

MPaKTUYHUX POOIT
Ta 1HAUBIAYaTbHOTO
3aBJIaHHS.

KC 13. 31aTHICTD MIPOBOJIUTH
00YHNCITIOBAIBHI €KCIIEpUMEHTH,
MOPIBHIOBATH pe3yabTaTh

eKCIIEpUMEHTAIbHUX JAHUX 1 OTPUMaHHUX
pIIIEHb.

MIPaKTUYHANA METOLI;
- JOCIIAHUIBKUH METOJ;

BUKOHAHHS Ta
3aXUCT MPAKTUYIHOI
poOiT Ta
1HIMBIAYaTbHOTO
3aBJIaHHS.

Bci 3a3HaueHi Bullle MeTOAM HABYAHHA i KOHTPOJIbHI 3aX0AU CHPAMOBAHI HA HAOYTTH
iHTerpajbHOI KOMNETEHTHOCTI: 3JaTHICTh PO3B’A3yBAaTH CKJI/IHI CTEIialli30BaHi 3a7a4i Ta MPaKTUYHI
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npoOnemu B obnacti iHGOpMamiiHUX CHCTEM Ta TEXHOJOrii, abo B Mpoleci HaBYaHHS, IO
XapaKTepU3YIOThCS KOMIUICKCHICTIO Ta HEBU3HAUEHICTIO YMOB, IKi MOTPeOYyIOTh 3aCTOCYBAaHHS TEOpiit
Ta METOAIB iIHPOPMAIIMHUX TEXHOJIOT 1.

3. 3MicT HAaBYAJIBLHOI AUCHHUILTIHA

3micmosuit moodynw 1. Bisyanizayis pezyrbmamieé cmamucmuiHo20 eKCnepuMeHmy

Knacudikamis rpadiyaux 300pakeHHS Ui Bizyami3aiii CTaTUCTUYHUX AaHuX. [lpuHIUnm
BHOOPY TUITY rpadiyHOTO 300paXKeHHS TS Bi3yati3allii CTAaTUCTUYHUX JIaHUX. 3aCTOCYBaHHS KPYTOBUX
1 CTOBMUACTHX Jiarpam JuIs Bi3yami3alii CTaTUCTUYHUX JaHUX.

Anroput™M TOOYZOBM TiCTOrpaMH 3a JaHHMMH CTAaTHCTUYHOTO eEKCIepuMeHTy. Peanizaris
aNropuTMy 100OYIOBH TiCTOTpaM MPOrpaMHUMU 3aCO0aMHU Ta IHCTPYMEHTaMH.

3micmosuit mooyns 2. [lepsunna 06pooka 0808UMIpHUX YucenbHUX OaHux. IIpomidicHutl ananiz
yucenbHux oanux. Inmepnonayis i anpoxcumayis 080BUMIPHUX YUCETbHUX OAHUX

['enepyBaHHs JBOBHMIPDHMX YHCEIBHHX JIaHUX SK pE3yJIbTaT YHCEIBHOTO PO3B’S3aHHS
3BHYAIHOTO TU(EPEHIIIAIbHOTO PIBHSIHHS APYTroro NOPSAKY METOIOM CKIHUCHHHX pi3HUIb. [lepBuHHA
00poOka ABOBUMIpHHX YHCENbHUX AaHuX. [loOymoBa miHiM TpeHaa mporpaMHuUME 3acobamu. Bubip
TUIY ONTUMAIIbHOT (DYHKIIIT IS aIPOKCUMAIii YMCEIbHUX JTaHHX.

[ToHATTS iHTEpHONALIl 1 ampoKCUMamii YUCENbHUX MaHHWX. [HTEPMONAIHHMNA MHOTOUYWICH
Jlarpamka: ¢opmyna i anropuT™M MoOyJOBH MHOrowieHa JlarpaHxka, TepeBard i HEIONIKH HOTO
3aCTOCYBaHHSI.

ATIpOKCHMAIIisI YMCENBbHHUX JAaHUX MHOTOWICHAMH METOJ0OM HaMEHIHMX KBajapaTiB. Peaiizaris
AITOPUTMY METOJy HAMEHIIIMX KBAJIPaTiB 3aC00aMU MPOTPaMHOTO 3a0€3ICUCHHS.

3micmosuil Mooy 3. 321a02Cy8aHHs 080BUMIDHUX YUCENbHUX OAHUX

KyckoBo-niHiifHa 1HTEpHONALIA: TOHATTA, NOOYJOBa, IepeBarn 1 HEAONIKH JIIHIHHO]
IHTEPIOJISLI K CIIOCO0Y 3IU1a/)KyBaHHS YhceabHUX AaHuX. KyOiuHuii crutaiiH: BJIacTUBOCTI, aJlTOPUTM
noOynoBu. IlepeBarm 1 HenoJikM I1HTEpHoNALli KyOIYHHM CIUITAHHOM SIK CIIOCOOY 3Trj1aJKyBaHHS
YHUCENbHUX JaHUX.

JIiHiiH1, KBagpaTUyHI 1 KyOl4H1 crulakHU be3be: piBHAHHA criaiiHiB. AnroputMm e Kacrenbxo
noOynoBu crutaitHiB be3wse. O0nacTi 3acTocyBaHHs. AIpOKCUMALlis JIaMaHUX cIulaiiHamMu be3be pi3HOro
MOPSI/IKY.

Anroputm YalikiHa 3ria1KyBaHHs pO3IMKHEHHX 1 3IMKHEHUX JIAMaHUX.

I'padiuna Bizyamizallis NepBUHHUX YUCEIbHUX JaHUX 1 rpadikiB QyHKLIN OAHIET 3MIHHOI, SKi
IHTEPIIONIOIOTH 1 alPOKCUMYIOTH 111 1aH1 Yepe3 3aco0M MpOorpaMHOro 3a0e3MeueHHs 1 Yepe3 HallucaHHs
IIPOrPaMHOTO KOJY.

3micmosuit mooynwv 4. Auaniz mpusumipnux oanux. Bininitina inmepnonsayis mpueumipHux
YuCenbHUX OAHUX

'eHepyBaHHS TPHUBHMIPHHX 4YHCEIbHHX JAHUX SIK pe3yJbTaT YHCEIBHOTO PO3B’SI3aHHS
I epeHLIaTbHOTO PIBHAHHS B YaCTUHHUX MOXITHUX APYTOro NOPSAKY METOJIOM CKIHYEHHUX PI3HMIIb.
[TepBuHHA 00pOOKa TPUBUMIPHHUX YMCENBHUX JIaHUX MIOJIO0 iX YHOpsAKyBaHHsS. BiactuBocTi OiniHiitHOT
1HTepnoJALii. AITOPUTM OUTIHIMHOI THTEPHOJAIIl B JACKApTOBIH CHCTEMI KOOpPAWHAT IMPOCTOPl 1 B
IWITIHAPUYHINA CHCTEeM1 KOOpJUHAT. 3aCTOCYBaHHS OLTIHIMHHOI IHTEPITOJIALIT B KOMIT FOTEpHiH rpadir.

I'padiune 300pakeHHsI MOBEPXHI, 10 BU3HAYAETHCSA OUTIHINHOIO IHTEPHOJSLIEI0 B IMaKeTax
KOMIT IOTEPHOT aJiredpu.

3micmosuit mooyae 5. 3D-mooenrosanns mpueumipnux 00 ’€kmie npocPAMHUMU 3ACODAMU.
Ocnoeni 6uou 3D-mooeniosanns

OcHoBHi eTanu 3D-Mo1eI0BaHHS YNCENBHUX JaHUX 3 BUKOPUCTAHHSM peHJepiHry. Bubip tumy
OCBITJICHHS CII€HW, BCTAHOBJICHHS KOOPAMHAT TOYKHU PO3MIIIEHHS 1 XapaKTEPUCTUK KaMepH, Imiadip
TEKCTYpH 1 MaTepiany 300pa)KeHHs, 1110 CTBOPIOE MPOEKIII0 TPUBUMIPHOTO 00’€KTa Ha IUIOMIMHI TPU
pEeHIEPIHTY.
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O3HallOMJICHHS 3 OCHOBHMMHM IaKE€TaMH I TPUBHMIPHOTO MOJICIIOBAHHS B PI3HUX Tally3sX
IH)KEHEPHOT MPAKTUKH Ta IX OCHOBHUMH BJIACTHBOCTSIMHU.
OCHOBHI IPUMITHUBH JIJIsi CTBOPEHHS TPUBUMIPHOI MOJIEIII KOMIT IOTEPHOI rpadiku. AIroputMu
Bi3yaiizalii TPUBHMIPHUX YHCCIbHUX JaHUX, 3aCHOBaHI Ha TpiaHryjsmii. [IoHATTS momiroHaibHOT
CITKHM, €JIeMEHTH il MOJeNIOBaHHs, criocoou 30epiranus. Inei crmaitnoBoro i NUBR-mozaemtoBanHs,
CIIJIbHI XapaKTEPUCTUKY 1 BIIMIHHOCTI.

3micmosuit mooyns 6. I[1o6yoosa epaghixie hyHKYill 080X 3MIHHUX NPOSPAMHUMU 3ACOOAMU

AnroputMmu 1 criocobu moOyaoBu rpadikiB QyHKIIH IBOX 3MIHHUX peami3allii mporpaMHUMHU
3acobamu. [ToOymoBa moBepXHi, 10 BH3HAYEHA OUTIHIHHOI IHTEPHOJIAIIEI MPOrPAMHUMHU KOJaMHU.
[ToGynoBa moBepxHi, 1m0 BH3HAYeHa rpadikoM QYHKII{ JBOX 3MIHHUX B JEKAPTOBIH CHUCTEMHU
koopauHat. [ToOy0Ba MOBEpXOHh BKPUBOIHINHINA CHCTEM1 KOOpAWHAT: MWJIIHIPUYHIN 1 chepudHiit
cucTeMax KOOpJIWHaT.

AnroputMmu Bizyauizamii TPUBUMIPHUX YHCEIbHUX JAHHUX, 3aCHOBaHI HA TPIaHTYJIAIII].

Z[OCJ'IiI[)KeHHH BJIACTUBOCTEH Bi3yaﬂi30BaHI/IX IMTOBCPXOHD.

4. CTPpyKTYypa HABYAJBHOI AW CHUILIIHA

Bun 3aHATTA Ha3zBa Temu KinbkicTh 3rinHo 3
/po6oTH TOIHH po3KJIa-
o/n.d | o/n.¢ AoM
Jlexiris 1 Bigyaitizaitisi pe3yJibTaTiB CTAaTUCTHYHOTO EKCIICPUMEHTY 1 0,5 1 pa3
[TepBuHHa 00pOOKa CTATUCTUYHUX YUCEIbHUX JAHUX 1 0,5 Ha 2
Jlekuis 2 IlepBuHHa 00pOOKA TBOBUMIPHHUX YHCEIbHHMX JTAHHX 1 0,5 TUDICHI
[MpoMi>kHUE aHaM3 4YHCETBHUX JaHUX. [HTeproysmis 1|1 1
anpoKCcHMallis JBOBUMIPHUX YHCEIbHHUX JAHHUX
3riapKyBaHHs ABOBUMIPHUX YHCEIBHUX JAHUX 1 0,5
Jlexuist 3 KyGiunmii crmaitn. JliniitHi, kBajgpaTidHi 1 KyOiyHI CIUTaKkHU | 2 0
besbe. Anroputmu noOy10BHU CIUIAHHIB.
Jlexuis 4 I'enepyBaHHsS TPUBMMIPHMX UYMCENBHUX JaHUX SK pe3ynbrTaT | 1 0,5
YHCENBHOTO PpO3B’s3aHHA IU(EpPEeHLIAIbHOTO pIBHSIHHS B
YaCTUHHMX MOXIJHUX JIPYroro NopsiAKy METOJOM CKIHUCHHHUX
PI3HHULIB.
bininiiiHA 1HTEPNOSAILIS. TPUBUMIPHUX YUCEIBHUX JaHUX 1 0.5
Jlekist 6 3D-MmomenroBaHHs TPUBUMIPHUX YHCENBHUX mannx | 1 0,5
MIPOrpaMHUMU 3aco0aMu
OcuosHi Buau 3D-MonentoBanHs: moJdiroHanbHe, cijaiHose 1 | 1 0.5
NUBR-MonemroBansst
Jlexuis 7 [ToOynoBa rpadikiB (QyHKIIH ABOX 3MIHHHUX HporpamHumu | 1 0,5
3acob0amu. KpuBosiHiliHI KOOpAWMHATH.
ANropuTMH Bi3yaizauii TPMBUMIPHUX YHCENBbHUX JaHUX, 1 0.5
3aCHOBaH1 Ha TPIaHTYJISIIT
Jlaboparop | Bizyamizauisi pe3yJibTaTiB CTATHCTHYHOTO €KCIIEPUMEHTY. | 2 1
He 3aHATTA | [loOynoBa fiarpam i ricrorpam 3a JI0OIIOMOTO0 TaOIMYHUX
1 nporiecopiB (30kpeMa, Microsoft Excel
Jlabopatop | IloOynoBa giarpam i ricrorpam 3a 10moMoroxo 4 1 womu
Hi 3aHATTS | MPOrPAMHHUX KOAiB JHCHSA
2,3
Jlaboparop | I'enepyBaHHSI IBOBUMiPpHHX YMCeIbHMX JAHUX Ta iX 2 0.5
HE 3aHATTSA | NepBHHHA 00po0Ka
4
JIaGoparop | InTepnoasiuisi i anpokcuMauisi YuceJIbHUX JaHUX. 2 1
HE 3aHATTSA | ANpOKCUMAILisl JBOBUMIPHUX YUCEIbHUX JIAHUX




3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT

Buja 3ansarra
/podoTu

HasBa Temu

KiapkicTs

rOAMH

o/n.¢p

o/n.¢

po3kiia-
AOM

5

[HTEpIOIALIS IBOBUMIPHUX YUCEIbHUX JIAHUX

JlaGopaTop
Hi 3aHATTS

6,7

3acrocyBaHHsI creniajgbHuX 0i0JioTek A5 rpadiyHoro
300paKeHHsI JBOBUMIPHHUX JIaHUX 32 I0NIOMOI 010
NMPOrpamMHHUX KOJiB

4

1

JlaGopaTop
HE 3aHATTS

8

I'enepyBaHHSI TPUBUMIPHUX YHCEJIbHUX JAHMX Ta iX
nepBMHHa 00poOKa

0.5

JlaGopaTop
Hi 3aHATTS

9-11

Bininiiina iHTepnoOJALiA TPUBUMIPHUX YMCEJIbHUX TAHUX.
Peanizanis anroputMmy OuUTiHIHHOT IHTEPHOIALIT TPUBUMIPHUX
YHCENbHUX JaHUX 32 JIONOMOIOI0 IAaKeTIB KOMII IOTepHOT
anreopu

I'padiune 300pakeHHS TOBEPXHi, [0 BU3HAYAETHCS
OLTIHIHOIO IHTEPIOJIALIEI0 B TAKETaX KOMIT FOTEPHO1
arebpu 200 B TAOIMYHOMY ITPOLIECOPI.

Jlabopatop
H1 3aHATTS

12-14

IToOynoBa nmoBepxoHb, 110 BU3HAYAKOTh TPUBUMIpHI AaHi
Ta iX IHTEPNOJIIOI0TH 32 I0NOMOTI0I0 MPOrPaAMHHUX KO/IB.
3D-moznenmoBaHHS ~ TPUBHMIPHHMX  YHCENBHHUX  JIaHUX
MpOrpaMHUMU 3aco0aMu

OcuoBHi Buau 3D-MoaeaoBaHHs

[ToOGymoBa moBepxHi, OO0 BU3HA4YEHA TpadikoM (QyHKIIT JBOX
3MIHHMX B JIEKapTOBii CHUCTeMax KOOPJAMHAT MPOTPaAMHUMHU
KOJIaMH.

[ToOynoBa moBepxHi, 0 BU3HAYCHA O1TIHIHHOIO
IHTEpPHOJISALI€I0 TPOTPAMHUMH KOJJAMH.

CamocrTiiiHa
pobota

Bizyanizaist pe3ynbTaTiB CTaTUCTUYHOTO €KCIIEPUMEHTY

[TepBuHHa 00poOKa TBOBUMIPHUX YHCEIBHUX JTAHUX

~

[TpomixkHUM aHATI3 YMCENBHUX JAaHUX. [HTEpIOIAIIis 1
arpoOKCHUMaIlisl IBOBUMIPHUX YHCEIBbHUX JaHUX

[ep]e]

3rHaI[)KyBaHH$I I[BOBI/IMipHI/IX YHUCCIIbHUX JaHUX

(o3}

~

bininiliHa iHTEPIONALISI TPUBUMIPHUX YHCETbHUX JAHUX

3D-mozenoBaHHS TPUBUMIPHUX YHCEIBHUX JAHUX
IpOrpaMHUMU 3ac00aMu

[ep]e]

[eelfee]

OcHoBHI BuIu 3D-MoaentoBaHHsA

[ToOynoBa rpagikiB GyHKIIH ABOX 3MIHHUX IPOTPaMHUMU
3acobaMu

[ep]e]

[eelfee]

[TincyMKOBHIA KOHTPOJIb.
- BukonaHHs 1HIUBIIyaTbHOTO 3aB/IaHHS.
- ITizroToBKa J0 3aJIiKYy.

30

30




5. Buau i 3MiCT MOTOYHUX KOHTPOJILHUX 3aX0/IiB

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
Jlabopam | Teopemuune [MuTanHs 715 MATOTOBKH: Teopemuune onumyeanus npu 3
OpHa ONUMY8aAHHSA npu - Knacudikamis rpadiunux 300pakeHHS UIsl Bizyamizauii | 3axucmi 1abopamopHoi
poboma | 3axucmi CTaTUCTUYHUX JAHUX. pobomu I ***
1abopamopHoi - Ilpunuunu BuboOpy TuIly TrpadiqHOro 300pa)KeHHS AJs
pooomu 1 Bi3yaui3amii CTaTUCTUYHUX JaHUX.
- 3acTocyBaHHS KpPYrOBUX 1 CTOBINYACTUX Jlarpam MAiis
Bi3yasrizaiii CTAaTUCTHYHUX JTAHUX.
36im npo euxonmanwns i | 3aBAaHHA: B TaOIMYHOMY Mpoiiecopi (3okpema, Microsoft Excel) 36im npo 6UKOHAHHA T 3aXUCM 5
3axucm 1ab6opamopHoi - moOyayBaTH aiarpaMmy 3a3Ha4€HOTO y B BapiaHTI TUITY; nabopamopnoi pooomu I~ ***
pobomu 1 - moOyayBaTH TICTOTpaMy 4YacTOT JJsi CTaTUCTUYHUX JIaHY
BIJIMOBI/IHO JI0 1HJIMB1IyaJbHOTO BapiaHTy.
Bumoru o BukoHanus ta opopmienus
Jlabopam | Teopemuune [MuTanHs 47151 M ATOTOBKH: Teopemuune onumyeanus npu 4
opHa ONUMY8aAHHSA npu - Anroput™m noOyJ0BH TiCTOrpaMu 3a JaHUMHU CTaTUCTUYHOTO | 3axucmi nabopamopHoi
poboma | 3axucmi €KCIIEPUMEHTY. pobomu 2 ***
nabopamopHoi - Peamizauis anroputMmy moOynoBH ricrorpaMm HpOrpaMHUMH
pobomu 2 3acobaMM Ta IHCTPyMEHTAMH.
36im npo éuxonanus i | 3aBIAHHS: 3a JJOTIOMOTOIO MPOTPaMHUX KOJIiB 36im npo euxomauHsa i 3axucm 6
3axucm 1ab6opamopHoi - moOyayBaTH aiarpamy 3a3Ha4€HOTO y B BapiaHTI TUITY; aabopamopnoi pooomu 2 ***
pobomu 2 - moOyayBaTH TICTOrpaMy 4YacTOT JJsi CTaTUCTUYHHMX JIaHW
BIJIMOBITHO JI0 1H/IMB1TyaJIbHOTO BapiaHTy.
Bumoru 1o BukoHanus ta opopmienns
Jlabopam | Teopemuune [TuTaHHS A7IS T ATOTOBKH: Teopemuune onumyeanus npu 1
opHa ONnuUmMy8aHHs npu - Ajnroput™M po3B’s3aHHA 3BHYAiHOTO JAMQEpeHIliaNbHOTO | 3axucmi 1abopamopHoi
poboma | 3axucmi PIBHSHHS APYTOTO MOPSAIKY METOJIOM KIHIIEBUX PI3HUIL. pobomu 3 ***
nabopamopHoi - T'eHepyBaHHS IBOBUMIPHUX UYHCENIBHUX JNAHHUX SK PE3ybTaT

pobomu 3

YHUCCIIbHOI'0 CKCIICPUMCHTY.




3AIIOPI3bKUI HAIIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

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 1ab6opamopHoi - 3reHepyBaTH YMCEIbHI PE3yJIbTaTH nabopamopnoi pooomu 3
poGomu 3 y, = f(x),i=12,...n )
- 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
Jlabopam | Teopemuune [TuTaHHS A7 T ITOTOBKH: Teopemuune onumyeanmsi npu
opHa ONnuUMy8aHHs npu - TlousaTTs iHTEpIIONALIl 1 aTPOKCUMAIlil YUCENIbHUX JTAHUX. saxucmi nabopamopHoi
poboma | 3axucmi - Iarepnomsimivinuii MHorowieHn Jlarpamwka: dopmyma 1 | pobomu 4 ***
nabopamopHoi anroput™ mMoOyaoBH MHorowieHa Jlarpamka, mepeBaru i
pobomu 4 HEJOJIIKU HOT0 3aCTOCYBaHHS.

- AmnpokcuMmallisi YMCEeNbHUX JaHUX MHOTOYJICHAMH METOI0M
HaWMEHIIINX KBaJIPaTiB.

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

36im npo 6uKoHaHHs i
3axucm 1a60pamopHoi

3aBaaHHA:

36im npo 6uKOHAHHA | 3aXUCM
aabopamopnoi pooomu 4 ***




3AIIOPI3bKUI HAIIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

1 2 3 4
pooomu 4 - 3maiitn inTepromsmiiamii MHorounen Jlarpamka Y = L(X),
KM TIPOXOJUThH Yepe3 yCi TOYKH JIUCKPETHOI 3aJIeKHOCTI
(1). Mo posB’s3aHHs 3acTocyBaTH OyAb-sIKMUH IaKeT
NPUKIIAJHUX POTpam, IO T03BOJISE MPOBOIUTH CUMBOJIbHI
00YMCIIEHHS.
- PeamizyBatm  Meron  HaliMeHmMX  KkBaapatiB.  Jlus
ampoKcuMalii oOpaTH MONIHOM (MHOTOWIEH) TOTO CaMOro
CTemeHs, o 1 i JiHil TpeHay JabopatopHoi podoTu Ne3.
Bumnucaru orpumany ¢pyuxmio Y = G(X).
Bumoru 10 BUKOHaHHS Ta 0()OpMIICHHS
Jlabopam | Teopemuune [MuTanHs 715 MATOTOBKH: Teopemuune onumyganusi npu
OpHa ONUMY8aAHHSA npu - KyckoBo-nmiHiiiHa  1HTEpHoOJSIiss:  MOHATTS, [OOYAOBa, | 3axucmi 1abopamopHoi
poboma | 3axucmi repeBard 1 HENONIKW JIHIMHOI IHTEPHONAIii fK crocoly | pobomu 5 ***
nabopamopHoi 3I71aJPKyBaHHS YMCEIbHUX JaHHX.
pobomu 5 - KyOiunwmii crinaiiH: BIacTUBOCTI, aJIrOPUTM OOYA0BH.

- IlepeBaru 1 He#OMIKU iHTEpHONALIi KyOIYHMM CIUIAHHOM SK
CToco0y 3TIIaJKyBaHHS YHCEIbHUX JTAaHHX.

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

- Aunroputm ne Kacrenbxo no6ynoBu cruiaiiHiB besbe.

- Oo06umacti 3acTocyBaHHS. ATPOKCHUMAIlisl JTaMaHUX CIUIaHAMH
besne pizHOTrO OPSIKY.

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

- I'padiuna Bizyamizaiisi MEPBUHHUX YHCENbHUX JaHUX 1
rpadikiB (yHKIIH onHi€T 3MIHHOI, SIKI IHTEpPIOIIOIOTH 1
ampoOKCUMYIOTh IIl JIaHl dYepe3 3aco0M TPOrpamMHOro
3abe3neueHHsl 1 yepe3 HanuCaHHs IPOrpaMHOro KoY.

36im npo 6uKoHaHHs i
3axucm 1ab6opamopHoi
pobomu 5

3aBaaHHs:

36im npo 6UKOHAHHA 1 3axucm
nabopamopuoi pooomu 5




3AIIOPI3bKUI HAILIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

1 2 3 4
Mobynysatu rpadiku samexnocreit Y; = f(X),1=12,...,n,
y=L(x), y=F(X) i y=G(X), snaiinennx y mnonepeanix
poboTax.
Jus Bizyamizanii oOpaTé Take B3a€MHE poO3TallyBaHHS rpadikis, iX
TUIIIB, K€ HAUOUIBII BUTITHE AJIS X aHAMTI3Y.
Bumoru o BukoHaHHs Ta opopmiieHHsT
Jlabopam | Teopemuune [MuTanHs A1 MATOTOBKH: Teopemuune onumyeanus npu
opHa ONUMY8aAHHSA npu - T'eHepyBaHHS TPUBUMIPHUX YUCEIBHUX JAHUX SK PE3YNbTAT | 3aXuUcmi nabopamopHoi
poboma | 3axucmi YHCEILHOTO PO3B’s3aHHS JU(EPEHIIATBHOTO PIBHSHHSA B | pobomu 6 ***
nabopamopHoi YACTUHHUX MOXIAHUX APYTOro MOPSIKY METOJOM KIHIEBUX
pobomu 6 PI3HUIIb.
- IlepBunHa 00poOKa TPUBUMIPHUX YUCEIBHUX JAHHUX MIOJ0 1X
YIOPSAKYBaHHS.
36im npo euxonauHs i | 3aBIAHHA: 36im npo euxomauHs i 3axucm
3axucm 1a60pamopHoi - 3reHepyBaTH YUCEIIbHI PE3yJIbTaTU nabopamopnoi pooomu 6 ***
p060mu6 Zl,j = f(XI,yJ),I=1,2,,n, J:1,2,,m (2)
pO3B’SI3aHHSA PIBHAHHA Yy YAaCTUHHUX MOXIAHUX METOJIOM
KIHIIEBUX pI3HUIL (mIabJOH TOTOBOI MporpaMu s
reHepyBaHHs HaJgaeTbesl). PIBHAHHSA BUOpaTH BIANOBITHO 0
BapiaHTy.
o IlobymyBatm rpadix QyHKHIi OTpUMaHOI JUCKPETHOI
3aNeXHOCTI (2), 3aCTOCOBYIOUM TaONMUYHUN Tporecop ado
OJIHY 13 CHCTEM KOMII IOTEPHOI anreOpHu.
Bumoru 10 BUKOHaHHS Ta 0hopMIIeHHS
Jlabopam | Teopemuune [MuTanHs A7 MIATOTOBKH: Teopemuune onumyanus npu
OpHa ONUMYBAHHS npu - BrnactuBocTi OUTIHIHHOT IHTEPIOAIIIT. 3axucmi 1abopamopHoi
poboma | 3axucmi - Anroput™m OiNiHIHHOT IHTEPHONAIII B JAEKapTOBiN cuctemi | pobomu 7 ***
nabopamopHoi KOOpJMHAT IPOCTOP1 1 B HMJIIHAPUYHIN cuCTEM1 KOOpIUHAT.
pobomu 7 3acTocyBaHHs OUTIHIMHOI IHTEPIOJSIT B KOMIT IOTEpHIN

rpadiri.




3AIIOPI3bKUI HAIIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

3

I'padiune 300pakeHHS MOBEpPXHI, 10 BHU3HAYAETHCA
OUTIHITHOIO  IHTEPIIOJIAIIIEI0 B MAaKeTaX KOMIT IOTepHOi
anreopu.

OcHoBHI eranu 3D-MozenrOBaHHA 4YHCEJIBHUX JAaHUX 3
BUKOPHUCTAHHSM PEHJICPIHTY.

Bubip Tumy OCBITIEHHSI CIICHH, BCTAHOBJICHHS KOOpPJIUHAT
TOYKMA PpO3MIIIEHHS 1 XapaKTepHCTUK KamepH, miadip
TEKCTypU 1 MaTepiany 300pa)KeHHsI, 110 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 Ui CTBOPEHHS TPHUBHMIPHOI MOJENi
KOMII I0TepHOI rpadiku.

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

[TOHATTSA MOJIrOHAJIBHOI CITKH, €JIEMEHTH il MOJEITIOBaHHS,
criocoOu 30epiraHHsi.

Imei cmmaiiHOBOTO 1 NUBR-MoentoBaHHs, CIIUIbHI
XapaKTEPUCTHUKU 1 BIAMIHHOCTI.

36im npo eukoHawHs i

3axucm 1a60pamopHoi

pobomu 7

3aBaaHHA:

Jliis anpokcUMyBaHHS OTPUMaHy JUCKPETHOI 3aJIeXKHOCTI (2)
HenepepBHOWO  QyHKIiEro Z = P(x,y) 3acTOCyBaTu
OuTiHINHY 1HTepronsALio. PeanizyBaTu 3a3HaueHuil MeTO 3a
JIOTIOMOT'010 TIPOTPaMHUX KOJIIB.

[loGynysatu rpadix ¢yrxuii Z = P(X,Y), sacrocoyroun
TaOMMYHUN TIporiecop abo OJHY 13 CHCTEM KOMIT IOTEpPHOT
anredpwu.

Bumoru 10 BUKOHaHHS Ta 0QOpMIIEHHS

36im npo 6ukoHaHHs i 3aXUCM

nabopamopuoi pobomu 7

kk ok

Jlabopam
OpHa
poboma

Teopemuune
ONUMYBAHHS
3axucmi

npu

ITutanys o1 OiATOTOBKU:

Anroputmu 1 criocobu nmoOynoBu rpadikiB (YHKIIH IBOX
3MIHHUX peajizallii IporpaMHIUMH 3aC00aMH.

Teopemuune onumyeanus npu

3axucmi
pobomu 8

* KK

nabopamopHoi




3AIIOPI3bKUI HAIIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

1 2 3 4 5
1abopamopHoi - IlobymoBa  moBepxHi, IO  BH3HA4YeHa  OLIIHIHHOIO
pobomu 8 IHTEPHOJIALI€I0 TPOTPAMHUMH KOJJAMH.
- IlobynoBa moBepxHi, 1110 BU3HA4YeHa rpadikoM QyHKIII JBOX
3MIHHUX B JICKapTOBii CUCTEMHU KOOPIUHAT.
- TlobymoBa moBepXOHb BKPHBOJIIHIMHINA CHUCTEMI KOOPIHUHAT:
OWTIHAPUYHIN 1 cepruHiil cucTeMax KOOpAHHAT.
- Agroputmu Bi3yaumizanii TPUBHMIPHHUX YHCEIBHHX JaHUX,
3aCHOBAHI Ha TPIaHTYJIAMI].
- JlocnigkeHHsI BIACTUBOCTEH Bi3yali30BaHUX MMOBEPXOHb.
36im npo eéukoHanHs i | 3aBIAHHA: 36im npo 6uKOHAHHA | 3aXUCM 5)
3axucm rabopamoproi | 3a jmomomMoror mporpamuux koxis Java, C++, C#, PHP, Python, | rabopamopnoi pobomu 8 ***
pobomu 8 Pascal i T.m. mnoOyayBatu [BI TIOBEpXHi, WIO BIINOBIAIOTH
3aNeKHOCTSIM, OTpuMaHuM B JIP No 6 1 Ne7
Bumoru 10 BUKOHaHHS Ta 0(OpMIICHHS
Ycboro noTo4HUI KOHTPOJIb 60
IlincymkoBHii KOHTPOJIb
3anix Ranix ITuranHs 1U1g NIATOTOBKH: [TincymkoBe TEOpETHIHE 20
Bci nmuTanHHS, 10 MICTSTBCS B CTOBITYMKY 3 po3AUTYy 7 maHoi poOodoi 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 inousioyanvhe 3aéoanns | 1) Tlobymyeatu rpadik ¢yHkmii Ha Oyap sAKiH TAMHOXHHI 001acTi | MAKCUMyM y 5 GaitiB, 3aBIaHHs 2 —
3a60aHH5 BU3HauYeHHs PyHKIIIT, 3acTocoByroun Microsoft Excel, Maple, Mathcad, | 15 Gauis.
MathLab, Mathematica a6o inmmii nporpamuuii naker (5 6.). Oninka 3a KO>KHE 3aBJaHHs
2) IloOynmyBatu rpadix (yHKmii Ha Tili k€ MHOXHHI 32 JOIOMOTOI | OOYHCIIOETHCS 3a hopmydoro (1)
nporpamMHux koxiB Java, C++, C#, PHP, Python i t.m. uepes
MOJIITOHANBHY CITKY, 30Kpema, TpianryJsimito (15 6.).
Bumor# 10 BUKOHaHHS Ta 0)OPMIICHHS (=)

Ycboro migcyMKoBHii KOHTPOJIb




JIE

@m@

* J1o KOXHOT 1a00paTopHOi pOOOTH MOTPIOHO CKIIACTH 3BIT MPO IX BUKOHAHHS, SIKMIA MOSICHIOE BCI €TAlld BUKOHAHHS POOOTH. 3BIT CKIIAJA€THCS B CIICKTPOHHOMY
BUTIIAI 32 BUMOTaMH, SKi BHCYBAlOTBCA 10 OQOpPMIIEHHS KypcOBHX 1 KBami(ikamiifHHX poOiT Ay 3700yBadiB CTyMeHs BHINOI OCBiTH OakaiiaBpa Ta Marictpa
MaTeMaTHYHOTo (akyibTeTy. i po3mimrytoTecsi Ha miatdopmi Moodle. SkicTe odopMIIeHHS 3BITY BpaXxOBYEThCS IPH OLiHIOBaHHI poOoTH. Peamizamis anroputmy
MeTo/a, o nepeadadae 3acrocyBanHs 3acodiB MS Excel / cuctemu koM’ roreproi anredbpu MAPLE / mporpamMuoro xony Ha MOBi BUCOKOTO piBHs. Daiin BiAmoBiqHOT
peautizaii JOTy4aeThes A0 3BITY.
3axuct 1a6opaTopHoi podoTH € 000B’I3KOBUM 1 TOTpeOy€e MOSCHEHHS BCiX €TaliB BUKOHAHHS 3aBAaHHS.

3AIIOPI3bKUI HAILIIOHAJIbHUI YHIBEP
Cutabyc HaBYAJIBHOI TUCITUTIIIIHA

*** OniHIOBaHHSA 3BITy PO BUKOHAHHS JTa0OPAaTOPHOT POOOTH 1 YCHOTO TEOPETUIHOTO OMUTYBAHHS MTPH 3aXUCTI ILOTO 3aBJaHHS 3IHCHIOETHCS 32 HOPMYIIOI0
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.

©) Jlo iHIMBIyaIbHOTO 3aBIaHHS OTPIOHO CKJIACTH 3BIT MPO BUKOHAHHSA, SIKUI MIOSCHIOE BCI €Tall BAKOHAHHS POOOTH. 3BIT CKJIAJIAETHCS B €JICKTPOHHOMY BUTJISIII

3a BUMOTaMH, SIKi BUCYBAIOTHCS 10 0()OPMIICHHS KypCOBUX 1 KBamiQikariitHux poOiT amst 3100yBadiB CTyNeHs BUIIOI OCBITH OaKallaBpa Ta Marictpa MaTeMaTHYHOTO
(bakynpTeTy. 1 po3milnyroThes Ha miatdopmi Moodle. SkicTb opopMIIeHHS 3BITY BpaxOBY€EThCSI IIPH OIIHIOBaHHI pOOOTH. 3BIT MOBHHEH MiCTUTH MPOTPaMHHNA KOJT
JUTSL KOSKHOTO 3aBjiaHHs. Daiiy 3 mporpaMHMH KOJIAMH JTONTYYa€eThCs 70 3BITY.

3aXHMCT KOKHOT0 3aBIaHHsI € 000B’I3KOBUM 1 TIOTpeOy€e MOSICHEHHS BCIX €TaIiB pO3B’s3aHHS 3aBJIaHHS.

[HauBiTyanpHe 3aBllaHHS 3JIA€THCSl HE MMI3HIIIE MEepe0CTaHHbOTO THXKHS HABYAJBHOTO CEMECTPY, HMPOTSATOM SIKOTO BUBYAETHCS JAUCHUILIIHA. PO3B’S3kM NMOBHHHI
MICTHTH yci He0OXiJHI OOTpYHTYBaHHsI 3 IOCHJIAHHSAM Ha BiAMOBiAHI (OPMYJIH, TEOPEMH Ta BIACTHBOCTI. Y pa3i He3apaxyBaHHS iHAMBIAYalbHOTO 3aBAAHHS CTYACHT
MOYe HOro JOOIMPALIOBATH 40 OCTAHHBOI'O HABYAJIBHOTO THXKHA. 3aXUCT 1HAMBIAYalbHUX 3aBIAaHb IPOBOANUTHCS HA 3aJIIKOBOMY THXKHI.



HIxkanaa oninoBanusa 3HY: namionaasHa 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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7. Peryasinii i moJiiTHKH Kypcy

BinBinyBanus 3ansaTh. Peryasinisa nponyckis.

Biosioysannsa ycix 3aname € 0608 ’a3k08uUM. Y pazi noeaxicHoi npuduHu 8i0CymHOCMi cmyoeHma Ha 3aHAmmi,
tloco nompioHo Gionpayiosamu nio yac NOMOYHUX KOHMPOILHUX 3AX00i8 | Npu BUKOHAHHS [HOUBIOYATbHO2O
3ae0anis. Koumponbhi 3axo0u, sKi Rponyweno 3 HOBANCHUX NPUYUH GIONPAYbLOBYIOMbCS HA KOHCYIbIMAYIAX
810n08IOHO 00 Hacy, 3a3Havenozo Ha noyamxy oaroeo Cunabycy.

IoaiTnka akaaeMivHOI J00pO4YeCHOCTI

Jlabopamopna poboma abo inougioyanvhe 3a60aHHS BUKOHYIOMbCSL CIMYOEHMOM 8i0N08IOHO 00 IHOUBIOYATbHO20
sapianmy. Y paszi, koau cmyoenm noMUuIKo80 8UKOHAS He CBIl 8apianm, GiH nepepooioe 3a80anHs 8iON0GIOHO 00
611ACHO20 BapiaHmy.
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Axwo npu nepgunHOMy 3axucmi 1a6OpamopHoi pobomu/iHOUBi0yaiIbH020 3A80AHHA CMYOEHm He MOJCe
8I0N0BICMU HA JCOOHE 3aNUMAHHA NPO XI0 PO38 SA3AHHA «BIPHO BUKOHAHOLY pobomu, mo poboma 88adiCAEMbCsl
niaaciamom (8UKOHAHA THUWUM ABMOPOM 3 NPUCBOEHHAM U020 OOCSACHEHb),  CIYOeHm)y 0AE€MbCs OJist GUKOHAHHSL
il eapianm. Ilpu noemopromy euseienni niaciamy 6i0nosiona poboma oyinroemocs 6 0 danis.

Buxopucranns komn’rorepis/TesieoHiB Ha 3aHATTI

Bukopucmanus mexuiunux 3acobieé (MobineHUXx menedonis, HOYmMOYKi6, NiaHuemie ma iHWUX NepcoOHANbHUX
2aoocemis) nio uac JeKYiuHuxX i 1a60pamopHUX 3aHAMb 003601€HO 8 HAGUAILHUX YLISX.

Mobinvni menegonu nio uac 3auamov NOBUHHI OYMU NEPeBeOeHi 8 PENCUM «Oe3 38YKY».

11i0 uac mecmyeanms UKOPUCTIANHSL 6IACHUX MEXHIYHUX 3006 3a00poHeHo. Y pasi ix eusenents pe3yibmam
oyintoemucs 6 () banis.

Komymnikanist

Y paszi ounoeo nasuanms KomyHikayiss cmyoenmis 3 UKAA0auem 30IUCHIOEMbCS NIO YAC AyOUMOPHUX 3AHAMDb [ HA
KoHcynemayisx. Ipu oucmanyilinomy HA8UAHHI ma npu OYHOMY 3a nompebu — yepes Viber (epyna 3 oucyuniinu,
npusamui nosioomnenns), Moodle (opym kypcy, npusammui nosioomnenis), erekKmponHa nowma (aopeca — Ha
nowamxky Cunabycy).

Tosidomaenmsi npo mepminu mecmysanHs,, nPo OUCAHYIUHI 2PYNOSL 3aHAMMSL, KOHCYIbMAYIl 3 KOOamu 00Cmyny
07151 KoHghepenyii Zoom posmiwyomscsi i haocunaromocst 3acooamu Moodle.

Buxonani nabopamopni pobomu, suxiadeni cmyodenmom na naameopmy Moodle euacno —y mepmin, ne nisniwe
K 7 OHi8 Nicisi NPOGedeH s 6i0N0GIOH020 1aDOPAMOPHO20 3AHAMMSL — NEPEGIPSIOMbCS UKIAOAYEM NPomsazom 3
pobouux OHig. AHKuo 3a60aHHA HAOCUNAEMbCSA HEBUACHO, MO MEPMIHU 1020 NepesipKu He O0MPUMYIOMbCAL.
3axucm nabopamopHux pobim — 0008 A3K08UI, MOMY ROSUMUBHUL DAL CIYOeHM OMPUMYE TuULe NICAS 3AXUCTLY
pobomu.

Inousioyanvii 3as0anns suxkiadens cmyoenmom na niamgopmy Moodle euacrno — npomszom nepedocmannbozo
MUDICHA MeopemuUyH020 HABUAHHSA — Nepesipsaiombca sukiadaiem npomszom 3 poboyux OHie. Akujo 3a60anHA
HAOCUNAEMBCSL HEBUACHO, MO MEPMIHU 1020 NepesipKu He 00MmPUMYIOmbcs. 3axucm iHOUSIOYaIbHUX 3a60aHb —
0008 ’13K06UIl, MOMY HOZUMUSHULL DAL CIYOEHM OMPUMYE ulie RICL 3aXUChy pobomu

Ha inwi 3anumu euxnadau gionogioae npomsizom 3 pobouux OHis.

Busnanus pe3yabratiB HepopMaibHOI/iH(POPMAJIBLHOI OCBITH

Axwo 3000y8au euwoi oceimu maec niomeepotceHuti. OOKYMEHMANbHO pe3yAbmam NpOX0O0NCeHHs KYpcCy,
MEeMAmuKa sIK020 Y32000CYEMbCS 3 NEGHOI0 MEMOI0 KYpCy, MO MNiCsl NPOXOONCEHHS YCHO20 ONUMYGAHHS
8I0N0GIOHA MeMa 3aKpUsacmucsi 3000y8auy Ha KiibKicmb 6anie, wo cmanosums 75-100% 6io kinvkocmi 6anie 3a
memy, wo suznavena yum Cunabycom. Ta cama npoyedypa 3acmocogyemuvcsi 00 KOAHCHOI 3 meM KypCy.

Axrwgo 3a 00Hi€ ab0 0eKiIbKOMA memamu 3 0aH020 Kypcy CIyOeHm Mag O0N08iO0b HA HAYKOSIll KOHGepeHyii 3
nyoaikayiero mes 00noeioi, mo 3apaxysants 6aiie peanizyemucs 3a npoyedypoio, ONUCAHOI GULYe.

JOJATKOBA TH®OOPMAIIIA
I'PA®IK OCBITHBOI'O TIIPOLECY 2025-2026 H. p. [OOCTynHUH 3a  aJIpecoro:
https://tinyurl.com/yckze4jd.

HABYAJIBHUM TPOIEC TA 3ABE3INEYEHHSI SIKOCTI OCBITH. Ilepeipka HaGyTHX
CTyZICHTaMH 3HaHb, HAaBMYOK Ta BMiHb (aTecTalii, 3aJliki, ICOMTH Ta 1HII (OPMHU KOHTPOINIO) €
HEBII'€MHOIO CKJIQJIOBOI0 CHUCTEMH 3a0€3MedeHHsI SKOCTI OCBITH 1 TPOBOIUTHCS BIATIOBIAHO 10
[TonoxeHHs Mpo OpraHizalilo Ta METOJIUKY NMPOBEIACHHS MOTOYHOTO Ta MiJICYMKOBOTO CEMECTPOBOTO
KOHTpOJTI0 HaByaHHs ctynentis 3HVY: https://tinyurl.com/y9tve4lk.

INOBTOPHE BHUBYEHHSA JUCHUILIIH, BIIPAXYBAHHS. HasBuicte akaaeMiuyHOL
3a00pPTrOBaHOCTI IO 6 HABYATIHHHUX JUCIUILIIH (B TOMY YHCII MPOXOPKEHHS MPAKTHUKU YU BUKOHAHHS
KypcoBOi poOOTH) 3a pe3ylbTaTaMu OJIHI€T eK3aMeHaIiifHO1 cecii € MiICTaBoo AJIs Ha/laHHS CTYACHTY
[IpaBa Ha MOBTOPHE BUBUYEHHS 3a3HAUYEHUX HaBYAIbHUX AMCUUILIIH. [IOpAI0K MOBTOPHOrO BUBYEHHS
BU3Ha4YaeThCsl [lONMOXKEHHAM TNpPO TOPSIOK TOBTOPHOTO BHUBYCHHS HABYAIBHUX JAUCHUIUIIH Ta


https://tinyurl.com/yckze4jd
https://tinyurl.com/y9tve4lk

3AITIOPI3bKUI HALIIOHAJIbHUI YHIBEPCUTET
Cwta0yc HaBYAJIBHOI JTUCITUTIIIHT

: : : Il
noBropHoro HaBuanus y 3HY: https://tinyurl.com/y9pkmmp5. IlixcraBu Ta npoueaypu BiapaxyBaHHS
CTYJICHTIB, Y TOMY YHCJIi 32 HEBUKOHAHHS HABYAILHOTO IIAHY, PErJIaMEHTYIOTHCS [T0I0KEHHAM PO
MOPSIOK TICPEBEICHHS, BiIpaxyBaHHs Ta MOHOBIIEHHS cTyaeHTiB y 3HY: https://tinyurl.com/ycds57la.

BUPIINEHHS KOH®JIIKTIB. Ilopsiaok i mpoueaypu BperyIrOBaHHS KOH(IIIKTIB, TIOB’sI3aHUX 13
KOPYMNIIHHUMHU [TisIMH, 3ITKHEHHSM IHTEpEeCiB, pi3HUMH (opMamMH JUCKpUMIiHAIIi, CEeKCyalbHUMHU
JIOMaraHHsIMH, MI>XOCOOMCTICHUMU CTOCYHKaMU Ta 1HIIMMH CUTYalisIMH, 110 MOXYTbh BUHUKHYTH 1]l
Yyac HaBYaHHS, PETJIaMEHTYIOThCS [10I0KEeHHSM PO MOPSIIOK 1 MPOLEAYypH BUPIIICHHS KOH(IIKTHIX
curyamii 'y 3HY: https://tinyurl.com/57wha734. Kouduikthi cuTyamii, mo BHHUKaOTh y chepi
CTUIIEH1aJILHOTO 3a0e3eueHHs 300yBaviB BUILIOT OCBITH, BUPILIYIOTHCS CTUICHIIAIbHUMH KOMICISIMU
(hakyJbTeTIB, KOJIE/DKIB Ta YHIBEPCUTETY B MeXaX iX MOBHOBaXXEHB, BIANOBIAHO 10: [lomoskeHHs mpo
MOPSZIOK MPHU3HAYCHHS 1 BWILIATH akajaemiuHux crunenmin y 3HY: https://tinyurl.com/yd6bg6p9;
[TonoxxeHHss ~ TpO  TpPU3HAYCHHS  Ta  BHIUIATY  COMiadbHMX  cTUmeHmin y  3HYVY:
https://tinyurl.com/y9rSdpwh.

INCUXOJIOTTYHA JAOIOMOTI'A. Tenedon noBipu mnpakTHUHOro Imcuxojora Mapti IpuHu
BagumiBuu (061) 228-15-84, (099) 253-78-73 (momenno 3 9 g0 21).

YIHOBHOBAKEHA OCOBA 3 IMUTAHb 3ANIOGITAHHS TA BUSIBJIEHHS KOPYIILIILI
3anopi3pKoro HamioHaIbHOTO YHiBepcuTeTy: banax Biktop ApkaagilioBuu

Enextponna agpeca: v_banakh@znu.edu.ua

Iapsaa ninis: Ten. 4380612271276

PIBHI MOXJIUBOCTI TA IHK/IIO3UBHE OCBITHE CEPEJOBMUMIIE. LlearpansHi BX0aU
ycix HaBuanbHUX KoprnyciB 3HY obnannaHi naHtycaMu a1 3a0e3neueHHs 10CTyIy 0ci0 3 iHBaJIiAHICTIO
Ta 1HIIUX MaJOMOOUIRHUX Tpyn HaceleHHs. Jlomomora st 3A1HCHEHHsS BXOAY y pasi moTpedu
HA/Ia€ThCSl YEProBUMU OXOPOHISIMM HaBYAJIbHUX KOpPIYycCiB. SIKIIo BaMm MOTpiOHa creniani3oBaHa
noromora, Oyab jacka, 3atenedonyire (061) 228-75-11 (nauanpHuk oxoponu). I[lopsanox cynpoBoay
(HamaHHS JOMOMOTH) OCi0 3 IHBANIJHICTIO Ta IHIIMX MaTOMOOUTBHHUX Tpyn HaceneHHs y 3HYVY:
https://tinyurl.com/ydhcsagx.

PECYPCHU JJISI HABUAHHSA
HAYKOBA BIBJIIOTEKA: http:/library.znu.edu.ua. I'padik poOGOTH aOOHEMEHTIB: MOHEAIIOK-
i stHuns 3 08.00 go 16.00; BuxigHi AHI: cy0O0Ta 1 HEUIA.

CUCTEMA EJEKTPOHHOI'O 3ABE3NNEUEHHSA HABYAHHSI (MOODLE):
https://moodle.znu.edu.ua

Axmo 3a0ynau MapoJib/JIOTiH, HaAMpaBTe JHMCTa 3 TEeMOW «3a0yB Tapoib/IOTiH» 3a aapecoro:
moodle.znu@znu.edu.ua.

VY IUCTI BKaXITh: MPI3BUILE, IM's, TO-0aTbKOB1 YKPaiHCHKOIO MOBOIO; U (P IPYIH; €IEKTPOHHY aJpecy.
SIKIo BM BKa3yBalM €JNEKTPOHHY azapecy B mpo¢ini cuctemu Moodle 3HY, TOo BuKOpuCTOBYiiTE
MOCHJIAHHS JIJIS BiIHOBIIEHHS mapostto https://moodle.znu.edu.ua/mod/page/view.php?id=133015.
HEHTP IHTEHCHUBHOI'O BUBYEHHS THO3EMHHUX MOB: http://sites.znu.edu.ua/child-
advance/

HOEHTP HIMEIBKOI MOBMU, ITAPTHEP I'ETE-IHCTUTYTY:
https://www.znu.edu.ua/ukr/edu/ocznu/nim

IKOJA KOH®YIIISI (BUBUEHHS KUTAMCBKOI MOBM): http:/sites.znu.edu.ua/confucius



https://tinyurl.com/y9pkmmp5
https://tinyurl.com/ycds57la
https://tinyurl.com/57wha734
https://tinyurl.com/yd6bq6p9
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http://library.znu.edu.ua/
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