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1. 3ATAJIBHA TH®OPMAIIIS ITPO OCBITHIA KOMIIOHEHT

1. Haszsa OK Buma maTemartuka
2. | dakynberer/kadenpa dakynbTET arpoTEXHOJIOTIH Ta MPUPOTOKOPUCTYBAHHS/
kadepa BUIOT MATEMAaTHKH
3. | Craryc OK O060B’s13k0BUI
4. | Ilporpama/CrienianbHicTh OcsitHbO-TIpOdeciiina mporpama «biorexHomorii Ta
(TporpamMm), CKIaI0BOIO SIKHX € GioitKeHepis»
OK 1 (3anoguoemucs 0 . . . .- e e )
0606 ‘w3061 OK) CrenianpHicTh G21 «bioTeXxHOMOTIT Ti Oi10THXEHEPisN»
5. OK mosxe OyTH 3anpOIOHOBaHHI
IUTSL (3ano8HI0EMbCSL OISl
subiprosux OK)
6. | Pieemp HPK [Tepmuii (bakamaBpChKUI) piBeHb BUIIOI OCBITH, 6 PIBCHb
7. | CemecTp Ta TPUBAJICTh 1 cemectp, 1-15 THKIEHD
BHBUYCHHS
8. | Kimbkicts kpeautis €EKTC 5 kpeautis (150 roaun)
9. | 3aranbHuii 06cAT TOAMH Ta 1X KonTaktHa poboTa (3aHsTTA) CamocriitHa
PO3MOJIiI Jlexmiitai [Mpaktnuni | JIaGopatopHi pobota
Henna | 3aou. | [enna | 3aou. | lenna | 3aou. | [enna 3aou.
30 - - 30 - 90
10. | MoBa HaBYaHHS Jucnumniina BUKIAAa€ThCsl YKPaiHChKOI0 MOBOIO
11. | Buknagau/Koopaunatop Pozymenko A.O., k.nem.H., [OuUEeHT Kadempu BHILOT
OCBITHBOT'O KOMIIOHEHTa MaTeMaTUKHU
11.1| KonTakTHa iHpOpMaIis Ayn. 412 m, rozumenko.angela@gmail.com
12. | 3araneHuii onuc ocBiTHEOro | OCBITHI KOMIIOHEHT HaJa€ 3HAHHS 3 JIIHIMHOI Ta BEKTOPHOT
KOMIIOHEHTA anreOpy, aHANITUYHOI TEOMETpli, MAaTEeMAaTUYHOrO aHaji3y
(mudepeHmianpHe Ta  IHTErpajibHE  YHUCIEHHs), Teopii
HMOBIpHOCTEM Ta MaTeMaTH4HOi CcTaTUCTUKU. OCBITHIH
KOMIIOHEHT JI03BOJIS€E OTPUMATH TPAKTUYHI HABUYKH IIO
PO3B'I3aHHI0O CHUCTEM JIIHIHHUX airedpaiyHuX piBHSHB,
AQHAIITUYHOMY MOJEJIOBaHHI MPOCTUX T'€OMETpUYHUX (Iryp,
3aCTOCYBAHHIO  IHTETPAJbHOrO Ta  JU(EpeHIIaTIbHOTO
YUCICHHS TpU  aHai3l  (YHKLUIOHAJIBHOI  3aJI€XKHOCTI,
CTaTUCTUYHOMY  JIOCHI/DKEHHIO  SBUII Ta  IPOLECIB,
BPaxOBYIOUH iX WMOBIpHICHHI XapakTep.
13. | MeTa OCBITHBOTO Merta: HaBYUTH MalOyTHIX CHEI[aTICTIB BOJOMITH OCHOBaMH
KOMOOHEHTA MaTe€MAaTUYHOIO amapaTy, HEOOXIIHOro JUId aHal3y Ta
pPO3B’3yBaHHS  TEOPETUUYHHUX Ta TMPAKTUYHUX  3a/ad;
chopMyBaTH  HAaBUYKM  MaTE€MaTUYHOTO  JIOCIIPKEHHS
NPUKIAJHUX 3aJad Ta BMIHHS CTBOPIOBAaTH MaTe€MaTH4YHI
MoJiel IPUKIIAJHUX 33/1a4; PO3BUHYTH y CTYACHTIB JIOTIUHE,
QHAIITUYHE Ta AQJrOPUTMIYHE MHUCJIEHHS; CcpOpMyBaTH
HAaYKOBUU CBITOTJISIL.
14. | Tlepenymosu BuBueHHss OK, | OcBiTHIIl KOMIOHEHT 0a3yeTbcs Ha Kypcl MaTeMaTuKH, IO

3B'130K 3 IHIIUMHU OCBITHIMH
koMmmoneuTamu OI1

BUBYAETHCS B CEPEIHIN MIKOJII.

OcBiTHIi KOMIIOHEHT € OCHOBOIO CYyYacHOTO abCTpPakTHOTO
MaTEeMaTHYHOTO MHCJICHHS, MAaTeMAaTHIHOI KYJIbTYPH Ta HaJa€e
HEOOXI/THI 3HAHHS Ta HABUYKH JJIs ONMaHyBaHHS (HaxoBUX
JTUCIIAILIIH.

OOMexeHHs BiJICYTHI.



mailto:rozumenko.angela@gmail.com

15.

ITomiTrka akageMigyHOl
100pOYECHOCTI

BinBigyBaHHS 3aHATH € OOOB'SI3KOBUM, SIK Ba)KJIMBA CKJIAJ0Ba
OCBITHROTO TIporiecy. IlpomyiieHi 3aHATTS (3 TOBAKHUX
npuyrH / 0€3 TOBAXHUX MPUYUH) MalTh  OyTH
BIJIIPAIIbOBAHUMH: CTYJISHT CAaMOCTIHO BHBYA€ Marepia
MPOMYIICHOTO 3aHATTSI.

Bynp-sike komitoBaHHS ab0 BIATBOPEHHS Pe3yibTATIB 4YYKOI
npami (y TOMY 4YHCII CIHCYBaHHS TiJ 4Yac CaMOCTIHHHX,
KOHTPOJIbHUX pOOIT Ta €K3aMEHIB), BHKOPHCTAHHS YYXKHUX
3aBaHTaXeHHUX 3 [HTEepeHT MmartepiaiiB 3a0opoHeHi. MoOiIbHI
NPUCTPOT JTO3BOJISIETECS BUKOPUCTOBYBATH JIMIIE T dYac
BUKOHAHHS PO3PaxXyHKIB MPAKTUIHHUX 3aHATh

Y pa3i BusBIEHHA (akTy MOPYIICHHS HOPM 1 TIIpaBUI
aKaJeMigHOiI T0OPOYECHOCTI CTYICHT OTpUMYE 3a 3aBaaHHs ()
0aiB 1 MOBMHEH MOBTOPHO BUKOHATH 3MiHEHI 3aBJIaHHS.
VYcipoboTn MaroTh OyTH BUKOHAHUMH Y BCTAHOBJICHUN TEPMIH.
Y pa3i HECBOE€YaCHOTO BUKOHAHHS pPOOOTH 0€3 TMOBaXKHHUX
npuynH, Oamm OyayTts 3HmKeHi (75% Bim MOXIUBOL
MaKCHUMaJIbHOI KIJTbKOCTI OaJTiB 32 BUJT JisSTTHOCTI).
[Tepenecenns TepmiHy 3aa4i poOOTH / TIepe3aaya 3 TOBAKHUX
OPUYUH (JIIKApHSHUHN TONIO) HE BIUTUBATUME HA OI[IHKY

16.

Kirouosi ciosa

Martpuiis, BHU3HAYHHMK, CHCTEMa JIHIHHUX PIBHSAHb, JIiHIA,
NMOBEepXHs, (YHKIiS, TpPaHUIlA, MOXiJHA, HEBU3HAYCHHIA
(BU3HAUCHMIA) IHTErpaJl, BUMIAIKOBA MOIis, HMOBIPHICTh

[TocuitanHs Ha Kype y
cucremi Moodle

https://cdn.snau.edu.ua/moodle/course/view.php?id=984
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2. PE3YJBTATH HABYAHHS 3A OCBITHIM KOMIIOHEHTOM TA IX 3B'SI30K 3

ITPOI'PAMHUMMU PE3YJIBTATAMU HABYHAHHA

PesyabraTn HaByanHs 3a OK:

ITicnsa BUBYEHHS OCBITHBOTO

KOMIIOHEHTa CTYJICHT OYiKyBaHO Oyze

[Iporpamui pe3ynbraTtu
HABYaHHA, HAa TOCSITHEHHS SKUX
cupsmoBanuit OK (3a3Hauntu

Sk omintoersest PHJL

BIATEH...» HOMeEp 3T1THO 3 HyMepalli€lo,

HaBejeHoto B OI)

ITPH1

JPH 1. 3acTOCOBYBATH + Po3B'13anns 3a1au4.
MaTeMaTUYHUH anapar y HaB4aJIbHOMY YcHe Ta IUCbMOBE
mporeci (i Yac BUBYCHHS 1HIIHX OTNIUTYBaHHS.
HAaBYAJIBHUX TIPEJIMETIB) 1 HAYKOBO- TecToBUll KOHTPOIIb.
IOCHIIHULBKIA MiSALHOCTI, a TaKoX BuxoHnaHHs caMOCTIHHOL
JUISL aHaJI3y TMPOIECIB 1 SBWII, IO poboTwu.
MAarTh Miclie B ManOyTHIH
npodeciiiHiil TisUTbHOCTI.
JPH 2. 3acTrocoByBaTH MaTeMaTH4HI + Po3B'13anng 3amau4.
METOJM Yy TIpOleci pO3B’sA3yBaHHS YcHe Ta MucEMOBE
MPaKTUYHUX 3a/ad. 3acTOCOBYBATH OTHUTYBaHHS.
MaTeMaTH4YHI 1 CTATUCTHYHI METOJHU TecToBuUi KOHTPOJI.
omnpairoBaiHs (0OpOOKH Ta aHaji3y) BukonanHs caMOCTIHHOT
JTaHUX. poOoTH.
JAPH 3. AprymentyBatu BuOIip + Po3B'a3anHs 3a7au4.
METOJIIB PO3B'SI3yBaHHS TPUKIIATHIX YcHe Ta MUCbMOBE
3amay; (opMynroBaTH, 3alUCyBaTH, OTUTYBaHHS.
aHaJI3yBaTH, IHTEepIpeTyBaTl Ta TecTtoBUIl KOHTPOJIb.
KPUTHYHO  OLIHIOBaTH  OTpUMaHi BukoHaHHs camMoCTiHHOT
pe3yabTaTu 13 ypaxyBaHHSM 3MICTY poboTHu.
MOCTaBIEHOT npobieMu;
OOTpYHTOBYBATH Ta 3aXUINATH
OPUKHSATI pilIEHHS.
JIPH 4. AOcTpakTHO  MUCIHTH. + Po3B'sa3anns 3a1a4.
dopMmyBaTH HalmpocTill MPUKIAIHI VYcHe Ta nuceMoBe
3ajaui, OyayBaTh 1 JOCHIJKYBaTH OTNUTYBaHHSI.
MaTeMaTH4H1 Moiemi pealbHUX TecToBUl KOHTPOJb.
00'eKTIB, TIPOLIECIB 1 SIBUII, SIKI B HHUX Buxonauus caMOCTiHiHOL
BiZIOYBaIOTHCH. poboTu.
JAPH 5. Bwmitu CaMOCTIITHO + Po3B'sa3anns 3amay.

OTpalbOBYBATH MAaTEMAaTU4YHI TEKCTH
(uuTaTH, BUOKPEMIIIOBATH TOJIOBHE,
aHaizyBaTH, pPOOWUTH BHCHOBKH Ta
IHTEpIpeTyBaT 1HQOpMAIIil0, MOJaHy
y pi3Hili ¢opmi: Tekcr, TabIMUI,
rpadiku, Aiarpamu), MO MICTSIThCS B
JiTeparypi, OB’ 3aHOL 31
CHeIlaNbHICTIO CcTyaeHTa. KpuTudHo
OLIiHIOBAaTH 3700yTy iH(popMarliito Ta ii
JpKepena.

Y cHe Ta MUChbMOBE
OTNUTYBaHHSI.

TecToBUI KOHTPOIIb.
BuxonanHus caMocTiiiHOL
poboTH.




3.3MICT OCBITHbOI'O KOMIIOHEHTA (ITPOT'PAMA HABYAJIBHOI JIUCIUILITHH)

Tema. Po3nozin B Mexax 3aransHoro | PexomenmoBana
[Nepenik muTanp, Mo OyAyTh PO3TISHYTI B MEXKaX OI0JDKETy Yacy JiTeparypa
TEMHU AynuropHa pobora [Camocriiina
JIx JI6 poboTa
A[3[A[3[A]3
Monyasb 1. Enemenmu niniitnoi ma eéexkmopnoi anceopu. Ananimuuna ceomempis

Tema 1. Mampuuyi. Busnaunuxu. 4 | - | 4 - |10 | 6 | Iigpyunukwu:
[Tonstts matpumi. Bumm wmartpunb. Jlii Haxg [1,3,4,6,8,
MATPULISIMH, iX BIACTHUBOCTI. BU3HAYHHKHU 9,10]
KBaJIPAaTHUX MaTpPULlb JPYroro, TPEThOro Ta - Metoauune
ro TMOPAIKIB, iX OOYHMCICHHS Ta BIIACTHBOCTI. 3a0e3MeyeHHs:
OO6epHeHa matpuils Ta 1l moOyioBa. [1,2]

Tema 2. Cucmemu ninitinux anzeopaiunux 2 |- 2 | - 10| 6 |Ilinpyunuku:
PieHsAHD. [1,3,4,6,8,9,
Cucremu JiHIHHUX anreOpaiyHUX pPIBHSHB. 10]

OcHoBHi o03HaueHHS. Po3B’sA3yBaHHS CHUCTEM Metoauune
JTHIMHUX anreOpalyHuX pPIBHAHb MaTPUYHUM 3a0e3MeyeHHs:
MeToJ0M (METOAOM OOepHEHOi MaTpwili), 3a [1,2]
¢dopmynamu Kpamepa, meromom I'aycca Ta

METOJIOM Kopnana-T"aycca. Kpurepiii

CYMICHOCTI CHCTEMH JHIHHHX anreOpaiqHux

piBHsHB. Teopema Kponekepa-Karmemni.

Tema 3. Enemenmu eexkmopnoi anzeopu. 2 |- 2 | - 10| 6 |Ilinpyynuku:
Bektop, ocHoBHI moHATTA. JIiHilHI omeparii [1,3,4,6,8,9,
(mii) Hag BEKTOpaMH B TeOMETpUYHIN (opmi. 10]

Bekropu B mpsSMOKYTHIM JekapTOBiii cucTeMi Metoauune
koopauHat. CKalspHUN, BEKTOPHUMA, MIIIaHUI 3a0e3neYeHHS:
JTOOYTKH BEKTODIB, ix BJIACTHBOCTI, [1,2]
00YMCIIEHHS, 3aCTOCYBaHHSI.

Tema 4. Enemenmu ananimuunoi zeomempii. 4 | -1 4 | - 10| 14 | [TinpyyHuxu:
[ToHSITTSI TIPO JTIHIFO HA TUTOIIHHI Ta 11 PIBHSIHHS. [1,3,4,5,6,8,
[Tpsima Ha nonuHi. Pi3H1 BUaU piBHAHB MPSAMOT 9,10]

Ha TtoromuHi. OCHOBHI 3aJadi Ha MpsSMYy Ha Meroanune
wiomuHil. Kpusi apyroro mopsanky (miHii 3a0e3MeyeHHs:
JIPYTOro TOPSJAKY): KOJIO, eliIc, rirmepoona, [1,2]
napabosna; iX KaHOHIYHI PIBHAHHS Ta OCHOBHI

xapaktepuctuku. [lnomuna y npoctopi. Pi3Hi

BUJM DPIBHAHB IUIOUMHU Y mpocTopi. OCHOBHI

3aJadi Ha IUIOMMHY y mpoctopi. JliHig B

pocTopi Ta ii piBHSAHHSL.

Monyab 2. Bemyn 00 mamemamuyunozo ananizy (hyuxkuyiic 0OHici 3mMiHHOL.

Jugpepenuyianvne uucnennsn hynkuin 0OHiei 3MiHHOIL.

Inmezpanvne uucnenns yynkuiii 00Hiei 3minHOT
Ocnosu meopii imogipnocmeii ma enemeHmu MamemMamuyHoi CmamucmuKku

Tema S. @ynukyia. I panuysa gynkuyii.
Henepepenicmo @hynxuyii.

[Tonstrsa dynkuii. Cmocobu 3amanas QyHKIII.
OcHOBHI BiacTUBOCTI (QyHKLIA (TapHICTD,
MepioIMYHICTh, OOMEKEHICTh, MOHOTOHHICTB).
[TonsarTss enemeHtapHoi ¢yHkuii. OCHOBHI

2

2 - 110

6

[Tinpy4yHuku:
[2,3,4,5,6,7,
8,9,10]
Metoauune
3a0e31eYCHHS:




eJleMeHTapHl  (yHKIi, IX BJIaCTUBOCTI Ta
rpadiku. ITloHATTsT O0OEpHEHOi, CKIaACHOI,
HESIBHO  33JaHOI, MapaMEeTpUYHO  3aJaHoi
¢dbynkuii. YuciaoBa MOCHIIOBHICTh K (YHKITIS
[IJIOYMCEIIEHOTO apTyMEHTY, IPaHUIIs YHUCIOBOT
nociigoBHOCTI. ['panuns GyHKIi B TOYIl, Ha
HecKiHueHHOCTi.  OTHOCTOPOHHI  TpaHUIl
¢bynkuii. HeckiHdyeHHO Maji Ta HECKIHYCHHO
BeNMUKI BeMMUuHU. [lOpIBHSHHS HECKIHUEHHO
MaJliX BEJIMYUH. TeopeMH Tpo TpaHUIl
byHKii. BaxnuBi  rpaHui. Texnika
obuncnenHs rpanuib. HenepepBHicTh GyHKIIT
B To4Ii. BnactuBocti QyHKIiH, HenepepBHUX Y
touti. Toukm  po3puBy  dyHKmii, ix
Kiacudikarisi.

[1.3]

Tema 6. Enemenmu ougepenuyianvnozo
YUCAeHHA..

3amayi, SKi OPUBOAATH A0 TOHSTTS IOXI1IHOI.
OsnauenHs noxigHoi ¢yHkmii. ['eomeTpuyHmii,
MEXaHIYHUH Ta QI3UMYHUA 3MICT TIOXI1JIHOI.
[IpaBuna T epeHIIIFOBaHHS.
HudepeHniroBaHHs CKJIaJICHOI Ta OOEpHEHOI
GyHKIIT. TToxinua GbyHKIIT, 3aJaHOl
napamerpuuno. I[loximgna ¢ynkuii, 3amaHoi
HessBHO.  Tabauig  MOXIAHUX  OCHOBHHX
esleMeHTapHUX QyHKiH. ndepenuian pyHkuii
O/IHI€T 3MIHHOi, WOTO0 TEOMETPUYHUN 3MICT.
3acTocyBaHHA JudepeHiaga y HaOIMKECHUX
oOumcnennsax. IloxigHi Ta audepeHuianu
BUIINX MOPSIKIB.

Hocmipkenns  QyHKIIT 32 JIOMOMOTOIO
MOXITHUX. 3pOCTaHHS, CHafgaHHs QYHKIII,
JIOCTAaTHS yMOBa MOHOTOHHOCTI. Ekcrpemym
¢byHKIil, HeoOXiTHA Ta JOCTaTHI YMOBH
ICHyBaHHsI eKkcTpeMyMy ¢yHkuii. HaifOinb1e 1
HaliMeHIe 3HaueHHs (YHKIIT 0/1Hi€T 3MIHHOT Ha
BiJIpi3Ky. OMyKJIICTh, YTHYTICTh KPUBOI, TOUKHU
neperuHy. ACUMITOTH KpUBOi. 3araipHa cxema
JOCHIDKEHHS ~ (QYHKIIA Ta moOymoBa  ix
rpagikis.

10

[Tinpy4yHuku:
[2,3,4,5,6,7,
8,9,10]
MeroauuHe
3a0€3MCUYCHHS:
[1.3]

Tema 7. Enemenmu inmezpanvhozo
YUC/IeHHA.

[lepBicHa, HEBU3HAYHHWI IHTETpay, HOTO
BJIACTUBOCTI. Tabmurs HEBU3HAYEHHUX
iHTerpamiB. OCHOBHI METOAM IHTETPYBaHHS:
OesrocepeiHE  IHTETpYBaHHA, METOA  3aMiHU
3MIHHOI, IHTETpyBaHHS YacTUHAMU. [HTerpyBaHHs
BUpa3iB, IO MICTATh KBaJgpaTHUN TPUUICH.
[aTerpyBanus JTpoOOBO-paIlioHaATBHUX
¢ynkuid.  IaTerpyBaHHS  ippaliOHAIBHHUX
¢dbyHkii. [HTErpyBaHHA BHpa3iB, IO MICTATH
TPUTOHOMETPHUYHI PYHKITI.

10

[Tinpy4yHuku:
[2,3,4,5,6,7,
8,9,10]
MetoauuyHe
3a0e31eYCHHS:
[1.4]




3agaui, 10  NPUBOAATH 10  TOHSATTA
BU3HAUCHOTO iHTerpana. O3HauyeHHs
BU3HAYEHOT'O iHTErpaia, TeOMETPUYHUN 3MICT.
BractuBocTi Bu3HaueHoro iHTerpana. Interpan
31 3MIHHOIO BepxHE Mexew. Dopmyna
Herorona — JleiiOuina. Merogun oOYMCIIEHHS
BU3HAYEHOTO  iHTerpaina (3amiHa  3MIHHOI,
IHTETpYBaHHSA  YaCTUHAMM).  3aCTOCYBAHHS
BU3HAYEHOTO IHTErpajga J0 pO3B’SI3yBaHHS
reOMETPUYHUX 33/1a4.

Tema 8. Ocnoeni nonammsa meopii
umogipnocmeii. Teopemu 0ooasanns,
MHOMCeHHA UMmogipHocmeil. Dopmyna nosHoi
umogipnocmi. @opmyna baiieca.

OcHOBHI  TOHATTS  Teopii HMOBIPHOCTEH.
Knacudikamis moxiii. Onepariii Haa momisiMu.
Knacuune i CTaTUCTHUYHE O3HAYCHHS
H“MOBipHOCTI TToaii. I'eoMeTpruvyHa HTMOBIPHICTS.
Enementun KOMOIHATOPHKH. Teopemu
JIOJTaBaHHS 1 MHOKCHHSI TMOBIPHOCTEH IO/IIH.
®dopmyna TOBHOI KMOBipHOCTI. Dopmyna
baiteca.

[ToBTOpHI He3anexHI BUMPoOyBaHHs. Dopmyna
bepnymni. [I'panuuni TeopemMu B cxewmi
bepnymi.

10

[TigpyuHuku:
[2,4,11,12,
13,14,15]
Mertonuyne
BaOC3MCUCHHS:

[6]

Tema 9. Enemenmu mamemamuyunoi
cmamucmuKu.

I'enepanbHa cykynHicTh 1 Bubipka. Bapiamiiini
psamu.  Ilomiron, ricrorpama. Bubipkosa
(emmipuyHa) ¢yHKIis po3monauty. Yucnosi
XapakTepUCTUKU BHUOIpKU. TOUYKOBI OIIHKHK
napameTpiB po3noiiry. Meronu oaep)kaHHS
OI[IHOK: METOJI MOMEHTIB, METOJ HahO1ILIIOl
MPaBAONOII0HOCTI, METOJ HalMEHIIINUX
KBaJipaTiB. [HTepBabHI OLIIHKYU MAPAMETPIB.

10

16

[Tinpy4yHuku:
[2,4,11,12,
13,14,15]
Metoauune
3a0€3MeYCHHS:

[6]

Bcenoro

30

30

90




3.1. Temu Ta MJI1aH JeKIIHHNUX 3aHATDH

Ne HasBa Temu Ta mnan Kinpkictb
3/m TOJIUH
1 | Tema 1. Mampuui. Busnaunuxu. 4
1. IonsaTTst MaTpuui. Bunu marpuis.
2. Jlif Ha;m MaTpUIsIMH, iX BJIACTHBOCTI.
3. BuzHauHUKM KBaJpaTHUX MATPHLb 2-TO, 3-TO Ta /7-TO MOPAAKIB, X
004K CIICHHS.
4. OGepHeHa MaTpuld Ta 1 To0yI0Ba.
2 | Tema 2. Cucmemu niniithux anzedopaiyHux pieHsaHb. 2
1. OcHOBHi O3HAYEHHSI.
2. Marpuunuii MeToa (MeToa 00EpHEHOT MaTpHIli) PO3B’AI3yBaHHS CUCTEM
THIMHUX anreOpaidHuX PIBHSIHD.
3. Po3B’s3yBaHHs cucTeM NiHIHHUX anreOpaiyHuX piBHAHB 3a (hopMynaMu
Kpamepa.
4. Po3B’3yBaHHS CUCTEM JIIHIHHUX anreOpaiuHuX piBHIHb MeToa0M [aycca.
3 | Tema 3. Enemenmu eexmophoi anzeopu. 2
1. BekTop, OCHOBHI IOHSATTS.
2. JliniiiHi oneparii (i) HaJ BEKTOpaMH B TEOMETPUYHIN (opMi.
3. Bextopu B psIMOKYTHIM J€KapTOBii cucTEMi KOOPAMHAT.
4.CxansapHuid JOOYTOK JIBOX BEKTOPiB, HOTO BIIACTUBOCTi, OOYHCIICHHS,
3aCTOCYBaHHS.
5.BekTopHuii  100yTOK JBOX BEKTOpIB, MHOrO BJIACTUBOCTI, OOYMCIICHHS.
3aCTOCYBaHHS.
6. Mimanuii 100yTOK TpbOX BEKTOPIB, HOTO BIACTUBOCTI, OOYUCIICHHS,
3aCTOCYBaHHS.
4 | Tema 4. Enemenmu ananimuyunoi zeomempit. 4
1. Ilpsima Ha TuiomuHi. Pi3HI BUAM piBHSAHB NpsAMOi Ha mionuHi. OCHOBHI
3aJ1a4l Ha MpsIMY Ha TUIOIIHHI.
2. [InomwuHa y npoctopi. Pi3Hi BUIU piBHSAHB IJIOMIMHU Y ipocTopi. OCHOBHI
3aJa4i Ha TUIOMIMHY Y TTPOCTOPI.
3. Ilpsima y npoctopi. Pi3Hi BUaM piBHAHB OPsAMOi y IPOCTOPI.
4. B3zaemHe po3TallyBaHHs IPSMOI 1 IUIOIKMHU Y TPOCTOPI.
S5 | Tema 5. @yuxyia. I'panuys ¢pynxuii. Henepepenicmo pynkuit. 2
1. Ionsarts ¢yukiii. Ciocobu 3aganus QyHKIIII.
2. OCHOBHI BIaCTUBOCTI PYHKI1H (MAapHICTh, MEPIOANYHICTD, OOMEKEHICTb,
MOHOTOHHICTb).
3. 'panuns ¢yHKIIT B TOUI, Ha HeCKiHYeHHOCTI. OTHOCTOPOHHI TPaHUII
byHKIII.
4. HeckiHUEHHO MaJli Ta HECKIHYEHHO BEJIMKI BETMYHHHU.
5. Teopemu mipo rpanuii ¢GyHKIi. Baxxnusi rpanuii.
6. TexHika OOUMCIICHHS TPAHUIIb.
7. HenepepBHicTh GyHKIIIT B Toulll. BiactuBocTi QpyHKI1I1H, HENEpepBHUX Y
touni. Touku po3puBy PyHKII, X K1acugikaris.
6 | Tema 6. Enemenmu oughepenuianbnozo wucienus. 4

1. O3HauenHs noxigHoi GpyHKLIi. ['eoMeTpuyHMiA, MeXaHIYHUH Ta Qi3UUHUI
3MICT ITOXI1IHOI.

2. [IpaBuna qudepeHIiroBaHHs.

3. Tabnwuilsg mMOXiTHUX OCHOBHHX €JIEMEHTApPHUX (PYHKITIH.

4. Mudepenuian GyHKIiT 0aHI€T 3MIHHOI, HOr0 T€OMETPUYHUN 3MICT.




5. 3actocyBaHHs nudepeHiriana y HabJmKeHUX 00YMCIICHHSIX.

6. HocmimkeHHs GyHKIIIT 3a JOMOMOTOI0 MOX1THUX. 3arajibHa cxema
nociipKeHHs QyHKIIH Ta moOymoBa ix rpadikis.

7. HaiiGinbmie i HaiiMeHIe 3Ha4eHHs GyHKLIT 0/1Hi€T 3MIHHOT Ha BiAPI3KY.
8. [IpaBuio JlomiTans po3KpUTTS HEBU3HAYCHOCTEH.

Tema 7. Enemenmu inmezpanbhozo YucieHHs.

1. ITepBicHa, HEBU3HAYHUI IHTETpaJl, HOTO BIACTHBOCTI.

2. Tabnuusg HEBU3HAUCHHUX 1HTETPAIIB.

3. OCHOBHI METO/IM IHTETPYBaHHS: O€3MOCEPETHE THTErPyBaHHS, METO] 3aMIHI
3MIHHOI, IHTE€rpyBaHHS YaCTUHAMHU.

4. [HTerpyBaHHs BUPa3iB, 110 MICTATh KBaJAPATHHN TPUUICH.

5. O3HaueHHs BU3HAYEHOT'O 1HTErpasia, TCOMETPUYHHUN 3MICT.

6. BiractuBOCTI BU3HAYEHOTO IHTETpaIa.

7. ®opmyna Herorona — JleitOnina.

8. Meronu o04McieHHs BU3HAUYEHOT 0 iHTerpaa (3aMiHa 3MiHHO1, IHTerpyBaHHS
YaCTUHAMH).

9. 3acrocyBaHHS BU3HAUYEHOTO 1HTETpasia 0 pO3B’A3yBaHHSA F€OMETPHUHUX
3ajad.

Tema 8. Enemenmu meopii iimogipnocmeii

1. OcnoBHi moHATTS Teopii #moBipHOCcTel. Ilomii Ta BuUnpoOyBaHHS.
Knacudikamis mopiid: A0CTOBiIpHI, HEMOXJIWBI, BumaakoBi. Omeparmii Han
IMOIIMH.

2. Knacuune o3Ha4YeHHsI HMOBIPHOCTI BHITAIKOBUX TTOIIH.

3. Teopemu nonmaBaHHs i MHOXEHHS WMOBipHOCTeH moii. Knacudikarris
MOJII: CyMICHI Ta HECYMICHI, 3aJIeXH1 Ta He3anexxHi. Cyma noaiid. Teopemu
J0JJaBaHHS IMOBIPHOCTEH JIsl HECYMICHHX, CyMICHUX noAiil. [IoBHa rpyma
noniit. [Iporunexsi noxaii. /lo6yTok noaiid. YMoBHa HMOBIpHICTb. TeopeMu
MHOKEHHS HIMOBIPHOCTEI! JUTsl He3aNeKHIX, 3aIeKHUX T0/iH. FIMOBipHicTh
MOSIBU X04a O OJHi€T 3 MO/i TOBHOI TPYIIH.

4. ®opmyna noBHOI HMOBIpHOCTI, popmyina baiieca.

5. IloBTopHi He3anexHi BunpoOysanusa. @opmyna beprysni. HallimoBipHire
yucIio B cxemi bepryii.

6. I'pannyHi TeopemMu B cxeMi bepHyuii: JoKajabHa Ta IHTErpajibHa TEOPEMHU
Myagpa-Jlamnaca, Teopema Ilyaccona.

7. BunaaxoBi BETUYUHH Ta CIIOCOOH 1X 3aIaHHS.

8. luckpetHi Bunaakosi BenuynHu ([IBB), X 4rcioBi XapakTepUCTUKH.

9. HenepeprHi BunaakoBi senuunau (HBB), ix uncnoBi XxapakTepucTuky.

10. 3akoHHM pPO3MOJLTY TMCKPETHUX BUIAJIKOBUX BEIMYUH (O1HOMIAIbHUM,
[Tyaccona)

11. 3akoHHU po3MOILTY HEMIEPEPBHUX BUITAJKOBHX BETUYMH (PIBHOMIPHMIA,
MTOKa3HUKOBUM, HOPMAJIbHUIA).

Tema 9. Enemenmu mamemamuunoi cmamucmuku.

1. 'enepanbHa CyKymHICTb 1 BUOIpKa.

2. Bapiauiitai psiau. [lomiron, ricrorpama. BubipkoBa (emmipuuHa) QyHKIIiS
pO3MOILTY.

3. UucnoBi XapakTepUCTHKH BUOIPKH.

4. TOYKOBI CTAaTUCTUYHI OLIHKY TapaMeTPiB pO3MOILITY.

5. IuTepBasbHI OLIHKY MAPAMETPIB.

Pa3zom

30




3.2. Temn n1a00opaTOpHUX 3aHATH

Hassa temu

Kinekicts
TOIUH

BusHauHukm.
1. BukoHnauns aiii HaJl YACIAMU.
2. O0uuncaeHHs BU3HAYHUKIB 2-T0, 3-TO Ta 71-TO MOPSIJIKIB.

2

Marpuui.
1. BukoHnaHHs Jiid HaJl MATPUIISIMHU.
2. 3Hax0/pKEeHHs] 00EPHEHOT MaTpPHII.

CucreMu JIiHIHHUX aJredpaiyHuX PiBHIAHDb.

1. Po3B’s13yBaHHs CHCTEM JHIMHUX anreOpaidyHuX PiBHAHb MAaTPUIHUM
METOOM.

2. Po3B’s13yBaHHs CHCTEM JIIHIHHHUX anreOpaidHuX piBHSAHB 3a (popMynamu
Kpamepa.

3. Po3B’s13yBaHHs cHCTEM JIHIMHUX anreOpaiyHuX piBHSIHb MeTo0M [aycca.

BekTopu. Jlii Hag BekTOpamm.
1. BukoHaHHS Jiii HaJl BEKTOPaAMHU.
2. 3HaXOKEHHS CKaJSIPHOTO, BEKTOPHOTO Ta MIIIIAHOTO JOOYTKIB BEKTOPIB.

IIpsima Ha nuommHi. [Ipsima Ta muIomMHA y PoOCTOPi.
1. Po3B’si3yBaHHsI OCHOBHUX 33/1a4 Ha MPSIMY Ha TUIOMIHHI.
2. Po3B’s13yBaHHSI OCHOBHHX 33J1a4 Ha MPSMY 1 IJIOMUHY Y MPOCTOPI.

Kpusi apyroro nopsiaky.
1. Emninc.

2. TimepOoua.

3. [Ilapabona.

I'panuus pynkuii. Texnika o0unciaenns rpannub. HenepepBHicTb
¢yHkuii B To4uli i Ha Bigpi3Ky. Touku po3puBy.

1. O3HaueHHs rpaHMIli.

2. 3acTocyBaHHS BJIACTUBOCTEH HECKIHUEHHO MAJIHMX Ta HECKIHUEHHO BEIUKHUX
(GyHKIIH, TEOpEeM PO I'PaHULll, BAXKJIMBUX IPAHULIb ITPH PO3B’I3yBaHHI
3aBJlaHb HAa OOYNCIIEHHS TPAHULb.

3. HocnimkeHHs QyHKIIH Ha HEMlepepBHICTD (Kaacudikalis Ta 3HaXOIKEHHS
TOYOK PO3PHUBY).

Ioxinna ¢yunkuii ogniei 3minnoi. Audepenuian ¢pynkuii ogHiei 3MinHoI.
1. 3acTocyBaHHS T€OMETPUYHOTO 3MICTY MOX1IHOI.

2. 3acTrocyBaHHs MTpaBUJI TU(PEPEHIIIIOBAHHS Ta TAOIUIll TTOX1THUX 10
3HAXOKEHHS MOX1THUX (PYHKIIIH.

3. Hudepentian ¢hyHKIIT OHIET 3MIHHOT Ta HOTO 3aCTOCYBaHHS JI0
HaONIMKEHUX OOUYNCIICHb.

4. 3acrocyBaHHs nipaBuia Jlomitans.

Hocaipxenns gyHkuiii 3a 10MOMOror0 noXiIHUX.

1. Po3B’s13yBaHHA 3a/1a4 HA EKCTPEMYM.

2. 3Hax0/pKEeHHS HalO1TBIIOr0, HAMEHIIIOr0 3HaYeHHs (PYHKIIT Ha BiPI3KY.
3. docnimkeHHs: GYHKIIIHM 3a 3arajibHOI0 CXEMOIO Ta M0OYy/10Ba iX rpadikis.

10

HeBusnavenuii inTerpaja. OCHOBHI MeTOAM iHTerpyBaHHsI: 0e3MOCepPeTHE,
MeTo/ 3aMiHU 3MiHHOI, IHTerpyBaHHSI YaCTUHAMH.

3acTocyBaHHs 03HAUEHHSI, BIACTUBOCTEH, TaOIUIII HEBU3HAYEHUX IHTETPaJIiB
710 3HaXOJKEHHSI HEBU3HAUYEHUX 1IHTETPAJIiB PI3HUMHU METOJAAMU: TaOJIIUYHUM,
METOJIOM 3aMiHM 3MIHHOI, YaCTUHAMH.

11

BusHaveHuii inTerpaJj, MeToau 00UMcJeHHs. 3aCTOCYBAHHS BU3HAYEHOI 0
iHTerpaja 10 po3B’si3yBaHHS reOMeTPHYHHX 32/1a4.
1. OOuucIeHHs] BU3HAYEHOTO 1HTEeTpasia pI3SHUMHU METOJIaMH.




2. 3acTocyBaHHsI BU3HAYEHOTO 1HTETpaIa 10 pO3B’sI3aHHS T€OMETPHIHHUX
3a/1a4 (3HAXO0JDKEHHS IO, 00’ €My, TOBXHHH JyTH KPUBOI).

12

OcHoBHI MOHATTS Teopil iiMoBipHOCcTel. Teopemu 1o1aBaHHSA, MHOKEHHS
moBipHocTeii. @®opmyJia moBHOI iiMoBipHOCTi. @opmyna Baiieca.

1. O3HalioMJIEHHS 3 BUIIAAKOBUMH IIOMIIMU Ta BUKOHAHHS 1 HAJl HUMU.

2. Po3B’s13yBaHHs 33124 HA KJIaCUYHE O3HAYCHHS HMOBIPHOCTI, CTATUCTUYHY
Ta TEOMETPUYHY HUMOBIPHICTb.

3. 3acrocyBanHs (pOpMyT KOMOIHATOPUKH.

4. O6uuncnaeHHs: HMOBIPHOCTEH 3a TeOpeMaMH JI0AaBaHHS Ta MHOKCHHS
HMOBipHOCTEH.

5. OGuuciIeHHs] UMOBIpHOCTEH 32 GOPMYIIOI0 MOBHOI HMOBIPHOCTI, (hOPMYJIOIO
baiieca.

13

CxemMa NOBTOPHHMX He3aJIeXKHUX BUNIPOOYBaHb.

1. Po3B’s13yBaHHs 3a/1a4 Ha 3aCTOCYBaHHS opMynu bepHyIuti Ta rpaHUYHEX
TeopeM B cxemi bepHyi.

2. 3HaXO/KEHHS HAlOUTBI HMOBIPHOTO YHMCJIA HACTAHHS MTOJII.

14

Bunaakosi Besimunnu. J{uckperna Bunajaxkona sejinunna. Hemepepsna
BHIA/IKOBA BeJIHYMHA

1. OGuUuCNICHHS YUCIIOBUX XapPaKTEPUCTHK JUCKPETHOI BUMAAKOBOI BETUYHHU:
MaTeMaTHYHOTO CIOJiBaHHS, JUCIIEPCii, CEpEHBOTO KBAIPATUIHOTO
BIZIXMJICHHS, MOJIH.

2. 3Haxo/pKkeHHs QyHKIIT po3noiry Ta modymoBa ii rpadika.

3. Po3B’s13yBaHHs 33724 HA 3aKOHH PO3MOLTY AUCKPETHOI BUITaIKOBOL
BenMYMHU: OiHOMIanmsHUH, [Tyaccona.

4. 3HaxopKeHHs PYHKIIT pO3MOiTy, IIIILHOCTI PO3MOALTY.

5. O0unCIEHHS YUCIOBUX XapaKTEPUCTUK HENEPEPBHOI BUIAIKOBOT
BEJIMYHHH.

6. Po3B’s3yBaHHs 3a/1a4 Ha 3aCTOCYBaHHS 3aKOHIB PO3MO/LTY HEMepepBHOI
BUI14/IKOBOT BEJIMYMHU: PIBHOMIPHOT'O, TOKA3HUKOBOTI'0, HOPMAJIBHOTO.

15

EjieMeHTH MaTeMaTHYHOI CTATHCTHKH.

1. O3HailoMJIeHHs 3 OCHOBHUMHU MOHATTSMU: T€HEpalbHa Ta BUOIpKOBa
CYKYITHICTb, BapilalliiHUN psiI.

2. [ToGynoBa BapialifHUX psIiB Ta iX rpadiuyHe 300paskeHHs (IOJIIroH Ta
ricTorpama po3nojuly BiIHOCHUX 4acToT).

3. 3HaxomkeHHs BUOIpKOBOi (emMmipuuHOi) (GyHKLIT po3noaiay Ta nodyaosa ii
rpagika.

4. 3Hax0/pPKEHHs TOUKOBUX Ta IHTEPBAJIBHUX OILIHOK MTApaMETPiB PO3MOJILTY.

Pazom

30




3.3. Camocriiina po0orta

3/

Hazsa Temu ta HCpGJ’IiK IIUTaHb

Kinekicts
TOIUH

EnemenTu jiniiiHOl ajreopu.

1. BnacTuBOCTI BU3HAYHUKIB.

2. Panr marpuii. 3HaXODKEHHS PaHTy.

3. Po3B’s13yBaHHs cUCTEM JHIHHUX anreOpaidyHuX PiBHSIHb METOJJOM
Kopnana-I'aycca.

4. Kpurepiit cyMiCHOCTI CHCTEMH JIHIMHUX anreOpaiuHux piBHAHB. Teopema
Kponekepa-Kanemni.

20

EjiemeHTH BEeKTOPHOI ajiredpu.

1. TToHATTS1 N-BUMIPHOTO BEKTOpA Ta BEKTOPHOTO TpocTopy R".

2. JliniifHa 3aI€XHICTh CHCTEMH BEKTOPiB. ba3uc Ta BUMIpHICTh BEKTOPHOTO
npoctopy. Po3kian BekTopa 3a 6azucom.

10

EnemeHTH aHAJIITHYHOI reoMeTpii.

1. IToHATTS PO JiHIIO HA MJIOMIMHI Ta ii pIBHSIHHSA.

2. Kpusi apyroro nopsaky (J1iHii Apyroro mopsky): Koo, eiinc, rinepoona,
napabosa; iX KaHOHIYHI PIBHSHHS Ta OCHOBHI XapaKTEPUCTHKH.

3. [ToBepxHs B ipocTopi Ta ii piBHAHHS.

4. Jlinig B mpocTopi Ta ii piBHSIHHS.

5. IloBepxHi Ipyroro nopsaaky: cdepa, enincoin, napadonoigu, rinepOonoinu,
VTIHJPH, TOCIIHKCHHS iX (OopMHU.

10

Beryn 10 MaTeMaTHYHOTO aHATI3Y.

1. ITonsaTTs enementapHoi Gynkimii. OCHOBHI eneMeHTapHi QyHKIIT, X
BJIacTUBOCTI Ta rpadiku. [IoHATTS 00epHEHO1, CKIaIeHOl, HEesBHO 33aJaHOi,
MapaMeTpUyYHO 337aHO0i (QYHKII.

2. YucnoBa MOCiA0OBHICTb K (PYHKIIS HIJIOYHUCETBLHOTO apryMEHTY, TPaHHIIs
YHCII0BOI IOCII1OBHOCTI.

3. IlopiBHSHHS HECKIHUEHHO MaJIUX BEIMYHH.

4. HenepepBHicThb (yHKIIIT Ha BiApi3Ky. BracTuBocTi pyHKIIN, HENepepBHUX
Ha BIJIPi3KY.

10

JudepennianbHe yucjeHHs: pyHkuiil ogniei 3MinHoI.

1. 3anayi, Ki IPUBOJATH 10 MOHSATTS MOX1IHOI.

2. ludepeHniroBanHs CKJIaIeHOT Ta 00epHEeHOT (YHKIIIT.

3. IloxinHa QyHKII1, 3a1aHOT apaMEeTPUIHO.

4. IloxinHa ¢yHKIIIT, 331aHOT HESIBHO.

5. IMoxiaHi Ta qudepeHiaa BULMX TOPSIIKIB.

6. OcHOBHI Teopemu AudEepeHITIaTFHOTO YHCIeHHs: Teopema Depma, Porrs,
Ko, Jlarpanxa.

7. 3pocTanHs, criaganHs QyHKIII1, JOCTaTHS YMOBAa MOHOTOHHOCTI.

8. EkctpemyMm (pyHKIiT, He0OXi/1Ha Ta 1OCTaTHI YMOBH ICHYBaHHS €KCTPEMYMY
byHKIII.

9. OnyKiicTh, YTHYTICTh KPHBOi, TOUKH Meperuny. JlocTaTHs 03HaKa
OTMYKJIOCTI, yTHYTOCTI KpuBOi. HeoOxigHa Ta ToCTaTHS yMOBH iCHYBaHHS
TOYKU MEPEruHy KPHBOi.

10. AcuMIITOTH KPHUBOI.

10

HeBu3znavenuii interpau.

1. InTerpyBanns n1poO0OBO-pamioHATbHUX (QYHKITIH.

2. IurerpyBanHs ippamioHaqbHUX (QYHKIIIN.

3. InTerpyBanHs BUpa3iB, M0 MICTATh TPUTOHOMETPUYHI (PYHKIIII.




7 | BusHaueHwmii inTerpasn. 5)

1. 3aymayi, 0 MPUBOAATH A0 MOHSTTS BU3HAYECHOTO 1HTETpaa.

2. [nTerpain 31 3MIHHOIO BEpPXHEIO MEKEIO.

3. Habnuxeni metoan 0OYUCIICHHS BU3HAUEHOTO 1HTerpasa.

4. HeBnacHi 1HTErpajiy 10 HECKIHUYEHUX MPOMDKKAX Ta BiJl HEOOMEKEHHX
(GyHKIIH, IX BIaCTUBOCTI.

8 | OcHoBHI MOHATTA Ta GopMYy.IH Teopii HMOBIpHOCTEI. 5

1. EnemeHTH KOMOIHATOPUKH.

2. 'eomeTpruHa HMOBIPHICTb.

3. CratucTuvHe 03HAYCHHS WMOBIPHOCTI TOIIH.

4. ﬁMOBipHiCTB BIJIXWJICHHS BITHOCHOI YaCTOTH BiJ] CTaJIO1 HMOBIPHOCTI MOJIii.

9 | BunagkoBi BeJJHYMH i iX 3aKOHM PO3MOAiTy. 5
1. 3akon Benukux uyucen. HepiBuictb YebumeBa. Teopema UYeOuinena.
Teopema bepryii.

2. llenTpanpHa rpannyHa Teopema. Teopema JlsmyHoBa.

10 | EneMeHTH MaTeMaTHYHOI CTATHCTHKH. 10
1. Metoau opnep>kaHHS OIIIHOK: METOJT MOMEHTIB, METOJ] HaHOiIbIIOql
MIPaBIOIO1I0HOCTI, METO]] HAMMEHIITNX KBAIPATiB.

2. [IlepeBipka CTaTUCTUYHHUX TimoTe3. TumM rimoTre3: OCHOBHA Ta

anprepHaTuBHA. Knacudikamis nommiok: nomwikd l-ro ta ll-ro pony.

Kpurepii qist nepesipku rinmote3. [loHsaTTs npo kputepii 3rogu. Kpurepii

srogu [lipcona ta Konmoropoga.

Pazom 90

4. METOAU BUKJIAJAHHS TA HABUAHHA
JIPH | Metoau Bukiaaanus (po6ota, | Kinbkicte | Meroan HaByanHus (siki Bugu | KiabkicTs
1o Oyzie mpoBeeHa TOAVH HaBYaJIBHOI AISUTBHOCTI Ma€e TOJIMH
BUKJIaJJaueM I yac BUKOHATH CTYJCHT
ayJIMTOPHUX 3aHSITh, CaMOCTIHO)
KOHCYJBTAIli})

1. ToscurwosanvHo-intocmpamueni 12 CawmocriitHa po6oTta 3 18
Memoou: COBeCHI (JIeKIIis, HaBYaJIbHOI, METOJIMYHOIO
HOSICHEHHsI, PO3IOBi/ib, Oeciia); JiTeparyporo,

Hao4YHi (MrocTpanis); NpakTHYHI iHpOopMaLiIHHUMH pecypcamMu
(memoHcTpalrist croco0y [HTepHET: KOHCTIEKTYBaHHS,
PO3B'sI3aHHS 331441, TOBEICHHS JIOJTATKOBE OIPAIFOBAHHS
TEOPEMH TOLIO). JEKIIHHOTO MaTepiany.
Penpooykxmueni memoou: CaMocTiiiHe BUKOHAHHS
JEMOHCTpAIIis MPaKTUYHUX PO3paxyHKOBO-TpahiyHUX
YMiHb Ta HABUYOK IIJISTXOM 3aBJ/IaHb.

MOITYKY PO3B'SI3Ky MOCTaBICHUX [TpoxomxeHus

3aja4 (3aBJlaHb), yCHE YU TPEHYBaJIbHOI'O TECTYBaHHS 3a
NUChbMOBE (1IHIUBIyaIbHE Ta KOYKHOIO 3 TEM.

bpoHTaNbHE) OMUTYBAHHS CaMOKOHTPOJIb: CaMOCTIHHUN
CTYJCHTIB, BAKOHAHHS MOIIIYK TTOMMJIOK.
HABYAJILHUX Ta KOHTPOIIOIOYHX

TECTIB MiJ Yac ayAUTOPHUX

3aHATb.

Memoo npobremuozo euxiady

HABYANLHO20 Mamepiany, 1o

nepeadayvae Mmonryk crnoco0iB

PO3B'sI3aHHA MMOCTABICHUX Ha




JIEKII] 3aBIaHb.
Yacmko80o-noutykosi Memoou.
poOJIEMHO- J11aJIOTOBE
HaBYaHHS, MOJICITFOBAHHS.
Jlocnionuybkuii memoo, 1o
nepeadaydae mouryK po3B'sa3Ky
TBOPYHUX MPAKTUYHHX 337124
TUCLUAIUIIHH.

Bukopucranss miathopmu
MOODLE, ZOOM mij yac
3Mimmanoi GopMu HaBYAHHS.

Toscuwosanvho-intocmpamueHi 12 CamocriitHa pobora 3 18
Memoou: coBecH1 (JICKITis, HaBYaJbHOI, METOAUYHOIO
MOSICHEHHSI, PO3MOBi b, Oeciza); JiTepaTyporo,

Hao4Hi (UToCTpallis); MPaKTHYHI iH(hOopMaLIIifHUMU pecypcaMu
(memoHcTparlis criocody [HTepHET: KOHCTIEKTYBaHHS,
PO3B'sI3aHHSI 331441, TOBEICHHS JOJTATKOBE OIPAIFOBAHHS
TEOPEMH TOIIO). JEKIIIHOTO MaTepiaty.
Penpooykxmueni memoou: CamocrTiiiHe BUKOHaHHS
JIEMOHCTpAIIisl TPAKTHYHUX PO3paxyHKOBO-TpadiYHUX
YMiHb Ta HABUYOK IUITXOM 3aBJlaHb.

MOIITYKY PO3B'S3KY MOCTABIICHUX [IpoxomkeHHs

3a/1a4 (3aB/laHb), yCHE YU TPEHYBaJIbHOI'O TECTYBAHHS 3a
NUChbMOBE (IHAMBITyaTbHE T KO’KHOIO 3 TEM.

bpoHTaNbHE) ONUTYBAHHS CaMOKOHTpOJIb: CaMOCTIHHUN
CTY/ICHTIB, BAKOHAHHS TOITYK TTOMUJIOK.
HABYAJIbHUX Ta KOHTPOIIOIOYHX

TECTIB MiJ Yac ayAUTOPHUX

3aHSITh.

Memoo npobremnozo euxnady

HAB4aANIbHO20 Mamepiaiy, o

nepeadayvae MoIIyK Croco0iB

PO3B'sI3aHHA MMOCTABIEHUX Ha

JIeK11i 3aB/IaHb.

Yacmko60-noutykosi memoou:

poOJIEMHO- J11aJIOTOBE

HABYaHHSI, MOJICTTIOBAHHS.

Jlocnionuybkuii memoo, 1o

nepeadayvae mouryk po3B'sa3Ky

TBOPYHUX NMPAKTUIHHX 337124

JUCILUILIIHHA.

Bukopucranss niaatgopmu

MOODLE, ZOOM iz yac

3Mimanoi ¢opMu HaBYAHHSI.

Memoo npobaemnoco sukiady 16 CawmocriitHa po6oTa 3 18

HABYAILHO20 Mamepiany, 1Mo
nepeadayae Mmouyk Crnoco0iB
PO3B'sI3aHHS MMOCTABIEHUX Ha
JIeKIil 3aB1aHb.
Yacmro8o-nouykosi memoou:
poOJIEMHO- J11aJIOTOBE
HABYAHHS, MOJICITIOBAHHS.
Jlocnionuybkuii memoo, 1o
nepeadayvae Mouyk po3B'sa3Ky
TBOPYHUX MMPAKTUYHHX 3a7a4

HaBYAJIHHOIO, METOTUIHOIO
JTEPaTypoIo,
iHpOopMaLiHUMH pecypcaMu
[HTEepHET: KOHCIIEKTYBaHHS,
J0JTATKOBE OIpaIfOBaHHS
JIEKIIITHOTO MaTepiany.
CamocTiiiHe BUKOHAHHS
pO3paxyHKOBO-TpadiIHIX
3aBJ/IaHb.

ITpoxoxeHHs




TUCLIAIUIIHHA.
Bukopucranss miathopmu

MOODLE, ZOOM nix 4ac
3Mimmanoi ¢opMu HaBYAHHSL.

TPEHYBaJIbHOT'O TECTYBAHHS 32
KOKHOIO 3 TEM.
CaMOKOHTPOJIb: CAMOCTIHHUI
MOITYK MTOMMUJIOK.

4. Memoo npobremno2o ukiady 12 CamocriitHa pobora 3 18
HABYANLHO20 Mamepiaay, o HaBYaJIHHOIO, METOIUYHOIO
nepeadayae MmoIykK crnocoOiB JTEPaTypoIo,

PO3B'I3aHHA MTOCTABJICHUX Ha iH(hOopMaLIfHUMU pecypcaMu
JIeK1ii 3aB/IaHb. [HTEepHET: KOHCIIEKTYBaHHS,
Yacmko60-noutykosi memoou: J0JJATKOBE OIPALIOBAHHS
POOJIEMHO- JIiaJIOrOBe JCKI[IHHOTO MaTepiaiy.
HaBYaHHS, MOJICITIOBAHHSI. CaMocTiiiHe BUKOHAHHS
Jocnionuyvkuti memoo, 1Mo pO3paxyHKOBO-TpadidHIX
nepeadayvae Mmouryk po3B'sa3Ky 3aB/IaHb.

TBOPYUX MPAKTUYHUX 33724 [IpoxomxeHHs

JUCITUTLTIHY. TPEHYBaJIHLHOTO TECTYBaHHS 32
Buxopucranns miatdpopmu KOXHOIO 3 TEM.

MOODLE, ZOOM nix gac CaMOKOHTPOJIb: CAMOCTIHHUI
3Mimanoi popmu HaBuaHHS. MOLITYK MTOMHUJIOK.

5. Memoo npobremHo2o ukiady 8 CamocriitHa pobora 3 18
HABYAILHO20 Mamepiaay, o HaBYAIBHOIO, METOJUIHOIO
nepeadaydae monryk croco0iB JITepaTyporo,

PO3B's3aHHS IOCTABJIECHUX HA iHpOpMaLiHUME pecypcamMu
JIeKIii 3aB/IaHb. [HTEepHET: KOHCIIEKTYBaHHS,
Yacmko8o-nouykosi memoou: J0JITATKOBE OIpaIfOBaHHS
poOJIEMHO- J11aJIOTOBE JEKIIHHOTO MaTepiany.
HaBYaHHS, MOJICTIOBAaHHS. CaMocTiiiHE BUKOHAHHS
Hocnionuyvkuii Mmemoo, 1o PO3paxyHKOBO-TpapidyHUX
nependayvae MoUIyK po3B'sa3Ky 3aB/IaHb.
TBOPYHUX MPAKTUYHUX 3a7a4 [IpoxomxeHHs
JTUCITUTLITIHU. TPEHYBaJIbHOT'O TECTYBAHHS 32
Bukopucranss minatdpopmu KO>KHOIO 3 TEM.
MOODLE, ZOOM iz yac CaMOKOHTPOJIb: CAMOCTIHHUI
3MilaHoi opMuU HaBUAHHS. ITOITYK ITOMHMJIOK.

Bceboro 60 90

roANH




5. ONIHIOBAHHS 3A OCBITHIM KOMITIOHEHTOM
5.1.JliarHocTHYHe OI[iHIOBAHHS (32a3HAYAETHCSI 32 MOTPEOH)

5.2. CymaTuBHe OL[iHIOBAHHS

5.2.1. Jlns oniHIOBaHHS OYiKYBaHUX PE3yJbTaTiB HABYAHHS Iepe10auyeHo

Ne MeTtoau CyMaTHBHOTO OLIIHIOBAHHS bamu / Baray Hara
3arajbHIl OIIHII | CKJIaJaHHA
1. | Moaynb 1 (temu 1-5) - TectyBaHHsI, po3B'sI3aHHs 33134, 50/ 50% Jo xinng 8
IHJIMBITyaJlbHE PO3paXyHKOBO-TpadivyHe 3aBIaHHS. THKHS
2. | Monynb 2 (temu 6-10) - TecTyBaHHs, pO3B'I3aHHS 3a/ad, 50/50 % Ho xinng 15
1HIMBITyaIbHE PO3PAaXyHKOBO-TpadivyHe 3aBIaHHS THOKHS
5.2.2. Kpurepii oniHIOBaHHS
Kommonent He3agoBiinbHoO 3ax0BiJILHO ‘ HobOpe BinminHo
1 cemecTp (3aJ1iK)
Moayas 1 <30 6anis 30-37 6anis 38-44 6anis 45-50 6anis
3a pe3yapTaToM 3a pe3yapTaToM 3a pe3yapTaToM 3a pe3yapTaToM
TECTYBaHHA CTYJACHT TECTYBAHHA CTYJACHT TECTYBaHHA TCCTYBAaHHA
oJlep’kaB MeHIIe Hixk | omepkaB 15-18 OamiB | cTynmeHT onepxas CTYJCHT OJIepKaB
15 6amiB 3 25; 325; 19-21 6GaniB 3 25; 22-25 GamiB 3 25;
3aja4i po3B'sI3aHi MOPYIIEHO AJITOPUTM | aJITOPUTM po3B's13aHi BCi
HEBIPHO pO3B'sA3aHHS 33724 pO3B'sI3aHHs 33/1a4 | 3a/1a4i, po3B'sI3aHHS
a0o0 € TIOMUWIIKH Y BipHHIA, OJTHAK 3a/1a4 MOCIiJOBHE,
po3paxyHKax JIOTYIIICHI HE3HAYHI | OOIPYyHTOBaHE
IIOMUIIKHN
Moayas 2 <30 6anie 30-37 6anis 38-44 6anis 45-50 6anis
3a pe3yiapTaToM 3a pe3yiapTaToM 3a pe3yiapTaToM 3a pe3yapTaToM
TECTYBaHHS CTYACHT | TECTYBaHHS CTYJCHT | TECTyBaHHS TECTYBaHHS
OZIepKaB MeHIIe HiK | ofepxkaB 18-21 GamiB | cTyeHT oliepkas CTYJICHT OJIEpXKaB
18 6amis 3 30; 3 30; 22-277 6amis 3 30; 28-30 6amis 3 30;
3a/1a4i po3B's3aHi MTOPYIIEHO ATOPUTM | allTOPUTM po3B's13aHi BCi
HEBIpPHO pO3B'SI3aHHS 33134 pO3B'sI3aHHs 33734 | 3a/1a4i, PO3B'sI3aHHS
a00 € IOMUJIKH Y BIpHUH, NOIyIIEH] | 3a/1a4 MMOCIiIOBHE,
pO3paxyHKax HE3HAYHI IOMWJIKH | OOTpPYHTOBaHE

5.3. ®opMaTHBHE OI[iIHIOBAHHSI:
Jlis OIIIHIOBaHHSA MOTOYHOI'O MPOrpecy y HaBYaHHI

YIOCKOHAJIEHHS Nepe10adyeHo

Ta PO3YMIHHS HamNpsAMIB MOJAJIBIIOTO

Ne EnemenTn ¢gopMaTHBHOIO OLiHIOBAHHA Hara
1. | BeneHHst KOHCIIEKTY JICKITIH Ha nouarky npaktuaHoro
3aHATTS
2. | Exkcripec-onmuTyBaHHS Ha JICKIIISIX Hanpukinni sekuii
3. | HomarmrHi 3aBnaHHs Ha mouarky nmpakTH4HOTO
3aHATTS
4. | YcHe OMUTYBaHHS Ha IPAKTHYHUX 3aHITTIX Ha mo4aTKy 4m HanmpuKiHII
MPAKTUYHOTO 3aHSTTSI
5. | YcHumii 3BOpOTHIi 3B'$I30K‘Bi21 BUKJIa[a4a 3a pe3yabTaTaMu: | [IpoTSAroM 3aHATTS
BEJICHHSI KOHCTIEKTY JICKI[il, BUKOHAHHSI IOMAITHIX
3aBJ/IaHb, YCHOTO ONUTYBaHHS
6. | TecryBaHHs Ha AYAMUTOPHUX 3aHATTAX [IpoTsirom 3aHsTTS
7. | IIpoxoKeHHs TeCTyBaHHSI Ticysl 3aKIHYEHHS! BUBYCHHS Perymoerbes CTyIeHTOM
KOXHOI TeMH JUIsl CAMOCTIHHOTO KOHTPOJIIO 3HAaHb Ta CaMOCTIHiHO
M1JTOTOBKY JI0 CKJIaJIaHHS ICIIUTY




IMPAKTUYIHOTO 3aHATTA

8. | IlucemoBa camocTiitHa poboTa (po3B's3aHHs 33134 /
OIUTYBAHHS ) 32 MaTEPialoM TEMH ITOTIEPETHHOTO

Ha nmouarky npakTu4Horo
3aHATTSA

9. | IluceMoBHMIA 3BOPOTHIM 3B'S30K BiJ BUKJIafada 3a
PE3yJIbTaTOM BUKOHAHHSI CAMOCTIHHOT pOOOTH CTYASHTOM

[TpoTsirom 1 TrxHA mics
CKJIQIaHHSI

IIIkana oninloBanua: HanioHaJdbHa Ta ECTS

Cyma 0aJiB 3a Bci Oninka Ouinka 3a HAIOHAJTBHOK HIKAJIOK0
BHIM HaBHAIBEHOL ECTS | AJns eK3aMeHy, KypcoBOIo IS 3aJTiKY
ABLALHOCTL NpoeKTy (P060TH), TPAKTHKH
90 - 100 A B1JIMIHHO
82-89 B o6be
75-81 C 7100P 3apaxoBaHO
69-74 D 3aJI0BUIBHO
60-68 E
HE3a/I0BUIBHO 3 MOKJIMBICTIO HE 3apaxoBato 3
35-59 FX MO>KJIUBICTIO
MMOBTOPHOTO CKJIaIaHH
MIOBTOPHOTO CKJIaJIaHHS
. , HE 3apaxoBaHo 3
HE33aJI0BUIBHO 3 000B’I3KOBUM ,
000B’I3KOBUM
1-34 F [IOBTOPHUM BUBYEHHSIM
: MOBTOPHUM BHBUCHHSIM
JTUCIUATUTIHA .
JTMCHIUTUTIHA

6. HABUAJILHI PECYPCH

6.1. OCHOBHI 1)KEPEJIA

6.1.1. Minpy4yHUKH, HOCIOHUKH

1. Jluman ®@.M., Ilerpenko C. B., Ogunnosa O. O. Bumia matemaruka. U.1 : Hapuanba#it OCiOHUK.

- Cymu: CymITY im. A.C. Makapenka, 2002. - 241 c.

2. Jluman ®.M., Brnacenko B.®., [lerpenko C. B., Cemenixina O. B. Buma marematuka. 4.2 :

Hauanbunii nociOuuk. - Cymu: Cym/IITY im. A.C. Maxkapenka, 2003. - 392 c.

3. Ay6oBuk B.II., FOpuk L.I. Buma marematuka: HaBuansuuii nocionuk. - K.: A.C.K., 2003. - 648c.
4. Buma marematuka. 36ipHuK 3a1a4 : HaBuansHuii nociOnuk / pen. B. I1. Jly6osuk. - K. : A.C.K.,

2001. - 480 c.

5. IMak B.B., Hocenko FO.JI. Buma maremaruka: [Tinpyunuk. — lorenpk: Crankep, 2003. - 496 c.

6. OBunnHMKOB [LI1., Apemuyk @.I1.. Muxaitnenko B.M. Buma maremaruka: ¥V 2-x 4. Y.1: Jliniiina
1 BeKTOpHa anreOpa. AHaniTu4Ha reomerpis. Beryn 1o MatemaTtuunoro ananisy. ludepenuniansue
1inTerpanbpHe ynucnenHs: [inpyunuk / 3a 3ar.pen. [LI1. Opunnnukosa. - K.: Texnika, 2000. - 592c.

7. OBuunHukoB ILIL, fpemuyk ®.II.. Muxaiinenko B.M. Buma maremaruka: ¥V 2-x u. Y.2:
Hudepenuianbi piBHAHHA. OnepaniiiHe uyuciaeHHs. Psaau ta ix 3acrocyBanHs. CTilikicTh 3a
JIsnynoBuM. PiBHsAHHSA MaTemMaTuuHOi Qi3uku. OnTuMizanis 1 kepyBaHHs. Teopist IMOBIpHOCTEH.

UYucnosi meroau: [linpyunuk - K.: Texnika, 2000. - 792 c.
. Cokonenko O.I. Buma maremaruka: [linpyunuk. — K.: Axagemis, 2003. 432 c.
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9. bopoBuk B.H., fIkoseup B. II. Kypc Bumoi reomerpii: HaBuanpuuii nocionuk. - Cymu : BT]]

«YHiBepcuteTrchbka kHura», 2004. - 464 c.

10. byOusk T.I. Buma matematuka: HaBuanbuwmii mocionuk. - JIsBiB: "Howuit Ceit - 2000", 20009. -

436 c.

11. JlaBpenuyk B.I1. Bumia marematuka. Kypc nekmiit: y 3-x 4. Y. 1 : Jlinilina anrebpa, aHagiTHIHA

TreOMEeTpisi, MaTeMaTHYHUM aHaii3: HaBuansHuit mocionuk. - Yepninii : Pyra, 2007. - 224 c.

12. JlaBpenuyk B.Il. Buma matemaruka. Kypc nekmiit: y 3-x u. Y.2: Teopis HMOBipHOCTI Ta

MaTeMaTH4Ha ctaTucTuka: HaBuansauii nmocionuk. — YepHnisii: Pyra, 2007. 256 c.




11. Censo I1.C. Teopis iiMmoBipHOCTEl Ta MaTeMaTuuHa cratuctuka : [linpyunuk / I1. C. Censpo. - 2-
re Buj., nepepo0. i gom. - K. : 3nanns, 2007. - 556 c.

12. bapkoBcekuii B.B., bapkosceka H.B., Jlonatin O.K. Teopis HMOBipHOCTEH Ta MareMaTH4HA
craructuka. - K.: IITHJI, 2002.

13. XKuykrenko B.1., Hakoneunwuii C.I. Teopis iMoBipHOCTEH 1 MaTeMaTH4Ha CTaTHCTUKA: Y 2-X 4.
Y.1: Teopis iimoBipHOCTelt: Hapuansno-metoaumunuii nocionuk . — K.: KHEY, 2000. - 304 c.

14. Ipanrota 1.JI. Pubanka B.l., Pynomino-/lycsarceka [.A. Enementu Teopii iiMoBipHOCTEH Ta
MateMaTu4dHoi cratucTtuku. - K.: Croso, 2003.

15. Typunrn B.M. Teopis #imoBipHOcTeit: OcHoBHI moHATTA. [Ipukimamu. 3amaui: HapuanmbHuii
nocionuk. — K.: A.C.K., 2004. - 208 c.

6.1.2. MeToanuHe 320e3nMeYEeHHA

1. HaBuanpHO — MeTOAMYHHMI KOMIUIEKC «Buia marematuka» s cTyaeHTiB 1-ro kypcy OC
«bakanaBpy cneniansHocTi G21 BioTexHosorii Ta OioiHkeHepis Ha mi1aTdopMi TUCTAHIIHHOTO
HapuanHss MOODLE Cymcekoro HAY: https://cdn.snau.edu.ua/moodle/course/view.php?id=984

2. Buma matemaruka: Enementu niniHOI anredpu. KoHcnekT nekmiid. 3aBaaHHs ISl TPAKTHIHUX
3aHATh. [ 3100yBaviB 1 Kypcey ocBiTHIX mporpam: Ekosnoris, biorexnosnorii Ta 6ioiHXeHepis,
CanoBo-napkoBe rocrnoaapcTso, JlicoBe rocnogapcTBo JIeHHOT 1 3204HOT POpMH 3100YTTS BUILOT
ocBiTHU cTyneHs «bakanasp» / Cymu, 2025 p., 35 cr.

3. Marematnunuii anani3: Teopisa rpanunb. [udepenuiiine yucineHHs QyHKIIH OgHIET 3MIHHOI.
Koncnekr nexmiii. Pekomennanii 1o npaktuaHux 3aHaTh. [Ipukinany. 3aBaanHs 11 cCaMOCTIHOTO
po3B’si3anHs cTyneHTiB 1 kypey / Cymu, 2025 p., 48 cr.

4. Hexucnmx K.M. Buma martemarwmka. JudepeniianpHe ducieHHS (QyHKIINA OTHIET 3MIHHOI.
MeToau4Hi BKa3iBKH 1 KOHTPOJIbHI 3aBJaHHs /10 MPAKTUYHUX 3aHATh Ta CAMOCTIHHOT pOOOTH /ISt
CTYJICHTIB 1 KypCcy arpoHOMIYHOTO (haKyabTeTy (BCIX CIEiabHOCTEN) IEHHOT Ta 3a04HO01 hopM
HaB4aHHs, 2020 p.

5. MeTonyH1 BKa31BKM 1 KOHTPOJIbHI 3aBJIaHHS [0 NMPAKTUYHHUX 3aHATH Ta CAMOCTIMHOI poOOTH 3
JuciuIuiing «Bumna matemarukay 3 po3nauny «lHTerpajibHe YuCIEeHHS (QYHKII OJIHIET 3MIHHOI.
JudepenuianpHi piBHAHHS» A CTyAEHTIB 1 Kypey (Bcix cnemianbHocTel) / Heknennx K.M. —
Cymu: CHAY, 2022. - 66 c.

6. boposzenens H. C. Teopis iiMOBipHOCTEH Ta MaTeMaTHYHa CTAaTHUCTHKA. MeTOAMYHI BKa3iBKH 1
KOHTPOJIbHI 3aBJAaHHS [T IPOBEIEHHS TPAKTUYHUX 3aHITh 1 O BUKOHAHHS CAaMOCTIHHOT poOOTH
JUISL CTYJIEHTIB 1H)XEHEPHO-TEXHOJIOTTYHUX Ta arpOHOMIYHHMX CHellaJIbHOCTeH AEHHOI (opMu
HaByaHHs. Cymu: CHAY, 2019.
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1. bibmioreuno-inpopmaniiinuii pecypc CHAY (kHmxkoBuil Qonza, nepioauka, (oHAM Ha
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2. Incruryniitauii penosuropiit CHAY (naykoBi ctarTi, aBTopedepaTu aucepTauiid Ta auceprarii,
HaBYaJbHI MaTepiajM, CTYASHTChbKI poO0oTH, MaTepiasin KoH(epeHIil, HaByalbHI 00’ €KTH,
HAYKOBI 3BiTH, ToI10). — http://repo.snau.edu.ua/

3. HamionanwsHoi 6i0mioTexu Ykpainu iM. B. 1. Bepuancskoro — http://www.nbuv.gov.ua/

4. Yurchenko, A., Rozumenko, A., Rozumenko, A., Momot, R., & Semenikhina, O. (2023). Cloud
technologies in education: the bibliographic review. Informatyka, Automatyka, Pomiary W
Gospodarce I Ochronie Srodowiska, 13(4), 79-84. https://doi.org/10.35784/iapgos.4421

5. Posymenko, A., Posymenko, A., & YnoBuuenko, O. (2024). MetoauuHi 0coOJUBOCTI HaBUYaHHS
BUIIOI MaTeMaTHKH CTYACHTIB HEMaTeMaTHYHHUX CHEIIaIbHOCTe B KPHU30BUX YMOBax
(y3arampHEHHS JOCBiLy poOOTH B yMOBax BiiicbkoBoro crany). Oceéima. I[nnosamuxa.
Ipaxmuxka, 12(3), 70-77. https://doi.org/10.31110/2616-650X-vol12i3-010

6. A. Rozumenko, A. Rozumenko, I. Stotskyi, S. Loboda and O. Semenikhina, "Computer
Visualization of Geometry Educational Material in Developing Students’ Research Skills," 2024
47th MIPRO ICT and Electronics Convention (MIPRO), Opatija, Croatia, 2024, pp. 317-322
https://doi.org/10.1109/mipro60963.2024.10569559
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