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BIZOMOCTI ITPO ABTOPA
Kpamapenko Tersina I'puropiBHa — kaHauaaT NeAaroriYyHUX HayK, JIOLEHT, JOUECHT KadeIpu MaTeMaTHKH
Ta METOAWKH ii HaB4aHHs KpHBOPI3bKOro NeJaroriyHoro iHCTUTyTy KpHBOpI3bKOro HALlIOHAIBHOTO YHIBEPCHTETY.
Kono nayxosux inmepecis: Teopis 1 METOAMKAa HABUaHHS MaTeMaTHKH, BUKOPHCTaHHsS iHQopMaiiiHo-
KOMYHIKaI[IfHIX TEXHOJIOTiH B HABYAHHI.

BUKOPUCTAHHSA IHTEPAKTUBHUX TEXHOJIOT'TA
IIPU BUKJIAJJAHHI AHAJIITUYHOI TEOMETPII 1151 CTYJEHTIB
HAITPAMY IIIIAT'OTOBKU MATEMATHUKA*

Jlana JAJMHEHKO

Po3zenanymo npuxnad 6uKOpUCMaHHs iHMEPakmugHux mexHoao2il npu GUKIAOAHHI AHANIMUYHOT
eeomempii 05t cmyodenmis Hanpsamy niocomosku Mamemamuxa*.

An example of realization of interactive technologies in teaching of analytical geometry is
considered.

IlocranoBka npodsemu. Ha nanuii yac y Bumiiil ocBiti YkpaiHu BigOyBarOTbCs CYTT€EBI
3MiHHM, CIIPSIMOBAH1 Ha HAOMMKEHHs 10 €BpoIeichKoi BUIIOI OCBITH. Bike 3apa3 3HauHy 4acTUHY
KO>KHOTO KypCy CTYJEHTH 3MYIIEHI OIIaHOBYBAaTH caMOCTiiiHO. I MoBa TyT iifie He PO MacuBHE
3HalOMCTBO 3 BIANOBIAHUM MaTepiajioM (K€ € TNPOCTO HEpeaJbHUM 3a BIJICYTHICTIO 1
MPUHIIUIIOBOI0 HEMOXKITUBICTIO CTBOPEHHS HEOOXIHUX JpKepen iHopmallii), a mpo Horo TBopue
YCBITOMJICHHS, 13 CaMOCTIHHMM YCYHEHHSM IIpO3IpOK Yy JOBEACHHSX, OOMIpKyBaHHSIM
JOIUTHHOCTI Ta KOPEKTHOCT] TUX YU IHIIUX O3HA4Y€Hb, TOOYIOBOIO HEOOX1THUX MpHKIamiB. Bee
1€ BUMarae po3poOKH CIeIiaIbHIX, HOBUX TEXHOJIOT1H HaBYaHHS, 5Ki, 3Ja€ThCS, MOKYTh OyTH
Ha3BaHWMH IHTEPAKTUBHUMH TEXHOJIOTISIMH.

AHaJi3 ocTta”HiX JgocaigkeHb i mnyoOaikauiii. Po3pobui 1 anHamizy pe3yabTaTiB
3aCTOCYBAaHHS IHTEPAKTHUBHMX TEXHOJIOTIH HAaBYaHHS y CEpeAHIN IIKOII y OCTaHHI poku Oyio
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NpucBsYeHO Oarato myOmikamii. (J{uB., Hampukiam, pobotu [1-5]). Asne Ti KOHKpeTHi
inTepakTuBHI BrpaBu («Po3ymoBwmii mtypm», «KoomepatuBHe HaBuaHHs», «Koio imei», «
Mikpodon», «AKBapiym» Ta 1HIII), 5Kl IIHPOKO 3aCTOCOBYIOTBCS 3apa3 y CEpeaHid IIKOJi €
Maibke IIJIKOM HENpUJaTHUMH TIPUHAMMHI TpU BHKIQJaHHI MaTeMaTUKH SK (axoBoi
JUCITUTLUTIHN y BUIIHN IIKOJI.

Meta crarTi nossirae y crpo6i nporoHyBaHHS MOKIIMBOI CTPYKTYPU OJIHIET 3 KOMIIOHEHT,
CIPOMOXKHUX 3a0€3MEUUTH IHTEPAKTUBHY CAMOCTIHHY pOOOTY CTYIEHTIB (hi3MKO-MaTeMaTHUYHUX
CHEIIATBbHOCTEH TEeNarorivHuX yHIBEPCUTETIB HaJ MEPIIMMH PO3IUTAMH TPAJAUIIHHOTO KypCy
aHATITUIHOI reOMEeTpii.

[lepmia Tema mpHCBSYEHA XapaKTEPUCTHIN TakuX (yHIAMEHTaIbHHUX JUISI  BHIIO]
MaTeMaTHKU 1 Ui IIKUIBHOTO KYpCy MaTeMaTHKH TOHATh, SIK MOHATTS NP0 CHPSIMOBAHUN
BIJIPI30K Ta BEKTOp Ha MpAMIH, HAa IUIONIMHI Ta y mpocTopi. TeopeTuuyHuii MaTepian MoJIaHo y
BUJISA/II THTaHb Ta TEBHUX 3aBJaHb, PO3TAIIOBAHMX Yy CTPOrO JIOTIYHO OOIPYHTOBAaHOMY
nopsiaky. Jlis  3HAXO/DKEHHS HEOOXiMHUX BIAMOBIACH CTYIEHT MOXE CKOPUCTATHCS
PEKOMEHI0BAHOO JIiTeparypoto (Hampukiaa, [6-9]), KoHCIEKTOM JIeKIlii ab0 KOHCYJIbTaIisIMK
CBOT'0 BUKJIa/Ia4a.

1.1. Ilumanns ma 3a60anus meopemuuHO20 XapaKmepy

- o mMu po3yMieMo miJi TPUBHMIPHHUM €BKJIIOBUM MPOCTOPOM, Ha 0a3i SKOTO
PO3MIISIAI0TH €JIEMEHTH BEKTOPHOT ajreOpy y CTaHAapTHOMY KypCl aHATITHYHOT TeoMeTpii?

- o Ha3uBaroTh cHpsiMOBaHMM Biapizkom AB ? fIx misa crnpsimoBaHoro Binpizka AB
Ha3uBalOThCs TOUkH A Ta B ? [1]o Take HyJIbOBHIi Ta HEHYJILOBHII CIPSIMOBaHi Bigpizku?

- Illo Ha3uBarOTh MOBKUHOIO, 200 MOAYJieM CHPSIMOBaHOro Biapiska AB? Sk ii
Haifuacrime no3HadarTs? YoMy JOpIBHIOE JOBKUHA HYJIHOBOTO CIIPSIMOBAHOTO BiJpi3ka?

- Y KoMy BHUIAJKy /1Ba a00 KUIbKa IPOMEHIB HA3UBAIOTh KOJiHeaHUMH? SIK 03HA4Yal0Th
KoJiHeapHi mpomeni? HaBeziTh nmpukiIaayn KoMiHEapHUX IPOMEHIB.

- ¥V KoMy BUNAJIKy JiBa IPOMEHS HAa3MBaIOTh OJHAKOBO CHPSIMOBAHMMHU? SIK MO3HA4alOTh
0HAKOBO CNIPAMOBaHi npomeHi? HaBeniTh NpuKIaIu OJHAKOBO CIIPSIMOBAHUX MPOMEHIB.

- IIlo Ha3uBalOTP HANPAMKOM Ha JOBUIbHIA HEMOPOXKHI MHOMHHI TNPOMeHIB
TpuBUMIpHOTO e€BKIimoBa mpoctopy? Illo mocraTtHeo 3amaTti MO0 OJHO3HAYHO BU3HAYUTHU
HanpsiMOK? CKUIBKM PI3HUX HaNpsSMKIB ICHYe Ha MHOXHMHI yCIX HpPOMEHIB a) mpsimoi; 0)
MJIONIMHU; B) IpocTopy? Yomy?

- YV sgKoMy BHIIQJKy JIBa IPOMEHS Ha3MBAIOTh MPOTUJIICKHOCHPSIMOBAaHUMHU? Sk
[O3HAYal0Th MPOTHWJIEKHO CcHpPsiMOBaHi mnpomeHi? HapeniTe mNpuUKIaAM NPOTUIIEKHO
CHPSIMOBAHUX ITPOMEHIB.

- Y sKOMy BHIQJKY KUIbKa HPOMeHIiB Ha3MBalOTh KoMmiaHapuumu? [llo moxHa
CTBEpKYBAaTU PO KOMIUIAHAPHICTh a) KOJIiHEapHUX MPOMEHIB; 0) TBOX JIOBUIBHUX ITPOMEHIB; B)
JIOBLITLHOT KITBKOCTI MMPOMEHIB, 10 HaJeXaTh O HIN rtomuHi? Yomy?

- YV gaxoMy BUNQJKY J1Ba a00 KUIbKa CHPSIMOBAaHUX BIAPI3KiB HA3UBAIOTh KOJIHEAPHUMU?
Sk mno3HauaroTh KoJiHeapHi cmnpsiMoBaHi Bigpisku? Illo MoxxHa cTBepaXyBaTH Mpo
KOJIIHEApHICTh CIPSMOBAHMX BIJPI3KIB, K1 JeXaTh HAa a) OAHIM mpsmiil; 0) mapajeabHUX
npsimux? Yomy?

- V KoMy BHIIQJIKy KiJbKa CHPSMOBAHMX BiIpi3KiB Ha3uBaoTh KoMIiaHapuumu? o
MOYKHa CTBEpKYBAaTH NMPO KOMIUIAHAPHICTh a) KOJIHEApHHUX CIPSIMOBAaHUX BiAPi3KiB; 0) ABOX
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TOBUTBHUX CHPSIMOBAaHUX BIJIPI3KiB; B) JJOBUIBHOI KIJTBKOCTI CIPSIMOBAHHMX BIJPi3KiB, IO
HaJeXaTh OJHIN rIomuHI? Yomy?

- Ski 1Ba HeHYJbOBHUX CHPSMOBAaHMX Bigpi3ka Ha3MBalOTh a) OJAHAKOBO
CHPSIMOBAHMMM; 0) MPOTHJ/IE:KHO cCIPpSIMOBaAaHMMHU? HaBeiTh BiAMOBIIHI MTPUKIIAIH.

- Mo Ha3uBalOTh HANPSAMKOM Ha JOBUIbHIM HEMOPOXHIH MHOKHHI HEHYJbOBHX
cnpssMoBanux BinpiskiB? Illo mocratHhO 3amaru, m00 OAHO3HAYHO BU3HAUYUTH HANPSIMOK?
CKITbKHM PI3HMX HaNpPsIMKIB ICHYE Ha MHOXHWHI YCIX HEHYJbOBHUX CIIPSIMOBAaHUX BiJpI3KIB a)
psMoi; 0) IIIOIMKMHM, B)pocTopy? Homy?

- Sk BU3HAUalOTH 1 K MO3HAYAIOTh KYT MiK JIBOMAa CHpPAMOBaHMMH Biapizkamu? Ha
CIPaBEIIMBICTh SIKUX TBEPAKEHb CIHMPAETbCA KOPEKHICTh TAKOrO O3HaueHHsS? SIKi 3Ha4yeHHsS
MO’K€ IpUMMAaTH Takui KyT?

- Slki nBa cHpsIMOBaHMX BiJpi3Ka HA3UBAIOTHCS MEPHECHIUKYIIPHUMH? SIK MMO3HAYAIOTh
neprneHIuKYJIsIpHi cipsiMoBaHi Biapizku?

- YV KoMy BUTIAQJKy CHPSMOBAHMH BiPi30K HAa3MBaIOTh MapajebHUM (KOJiHeapHHUM)
A0 npsiMoi ? SIke mo3HaueHHs BXXUBAIOTh Y MOAI0HOMY BUIAIKy?

- SIk BHU3HAUaIOThH 1 K MO3HAYAIOTh KYT MIiK CHPSIMOBAHMM BiapizkoMm i mpsimorw? Ha
CIPaBEIMBICTb SKUX TBEPJKEHb CIUPAETHCSA KOPEKTHICTh TAKOTO O3HAUCHHS?

- SIk BU3HAYAIOTh 1 K MO3HAYAIOTh MePHEeHANKYJIAPHICTH CIPAMOBAHOIO Bifpizka 10
NPsIMOi?

- V sgKux BUIAJKaxX CHPSMOBAHUI BiIPi30K HA3MBAaIOTh NMapajiejJbHUM (KOJIHeapHUM)
A0 npoMeHsi? SIke MO3HAYCHHS IPU I[bOMY BKHUBAIOTH?

- V gKux BUINajKax CIPAMOBAaHUH BiPi30K HAa3MBAIOTHh a) OIHAKOBO CHPSIMOBAHUM; 0)
NPOTHJIESKHO CIPAMOBAHMM /10 TPOMeHs? SIKi TO3HAYEHHS IPU [IbOMY BXKHBAIOThH?

- ¥V SKUX BUIIQJKAX CHPSMOBAHUI BIAPI30K HA3UBAIOTH MapajieIbHUM (KOJiHEAPHUM)
10 IJIOIMHN? SIKe MO3HAUYeHHS MPU LIbOMY BXKHUBatOTh?

- SIk BU3HAYAIOTH 1 SIK IO3HAYAIOTh KYT MiK CIIPAMOBAHUM Bipi3koM i miommHor? Ski
3HAYEHHS MOXKE MPUHAMATH TaKUi KyT?

- [llo Ha3uBaOTH 3B'SI3HUM BEKTOPOM?

- [llo Ha3uBaOTH KOB3HUM 200 BIJILHMM BEKTOPOM Ha MpsIMiii?

- lllo Ha3MBaOTH BiILHUM BEKTOPOM 200 MPOCTO BEKTOPOM HA MJIOLIUHI?

- [llo Ha3MBaOTH BiIbHUM BEKTOPOM 200 MMPOCTO BEKTOPOM Y NMPOCTOPi?

- o Ha3uBaIOTh BIAKJIAXAaHHSAIM BEKTOpPa a Bix manHoi Touku? Yomy mnomiOHy
oTieparlito MOKHa 3aBXKIH 3A1MCHUTH OTHO3HAYHO?

- lITo Ha3uBaOTH JOBKUHOK, 00 MOAYJIeM BUILHOI0 BekTopa? YoMy Take 03HaYEHHS €
KOpEeKTHUM? SIK mo3Ha4aloTh JOBXKHUHY BEKTOpa?

- Slkuii BiIbHMI BEKTOP HAa3UBAIOTh HYJAbOBUM? SIK Oro 3BHUYaiiHO MO3HAYAIOTH?

- Slki aBa HeHYJbOBMX BUIBHHX BEeKTOpa HAa3UWBAIOTh OAHAKOBO (MPOTHJIEKHO)
cnpsMoBaHMMH? YoMy Take O3HAYeHHS € KOpPeKTHMM? SIK TO3Ha4alTh OJHAKOBO
(MpOTUIIEAKHO) CIIPSIMOBaH1 BEKTOpU?

- IMo, 3a o3HauYeHHSAM, CTBEPIKYIOTH NP0 OJHAKOBY CHPSMOBAHICTH HYJIbOBOIO
BeKTOpa}?

- Illo HazuBarOTP HANPSIMKOM Ha [OBUIbHIM HEMOPOXXKHIM MHOMKHHI HEHYJbOBHUX
BiJILHMX BEKTOPiB NpsAMO1, INIOMKHU 200 IpocTopy?
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- Sxi {\bf BinbHi BekTOpH} HasuBaroTh {\Df KomMmiIamapummu}? Ha crpaBemmuBicTh
SKUX TBEP/UKEHb CIIUPAETbCA KOPEKTHICTh Takoro o3HaueHHA? Illo MokHa cTBepaXKyBaTu Ipo
KOMILJIAHAPHICTh BUIBHUX BEKTOPIB a) mpsiMoi; 0) ruioumuHu; B) mpoctopy? SIK KomiHeapHICTh
BEKTOpIB IOB'A3aHa 3 IX KOMILIaHAPHICTIO?

- YV sKxoMy BHIAAKy BiUJIbHMii BEKTOpP HAa3MBalOTh MapajieJbHUM (KoJiHeapHHM) 10
npsamoi? YoMy Take 03HaUEHHS € KOPEKTHUM? SIke T03HAUYEHHS BKMBAIOTh y TAaHOMY BUIIAAKY?

- V 4KHX BHIAJKaX BiIbHUIl BeKTOP HA3MBAIOTh a) MapajieJlbHUM 10 NPOMeHs; 0)
0JHAKOBO CIPSIMOBAHMM i3 NMpOMeHeM; B) MPOTHJIEKHO CHPSAMOBAHMM A0 mpomensi? Ha
CIPAaBEAJIUBICTh SKMX TBEPIKEHb CHUPAETbCS KOPEKTHICTh LUX O3HaueHb? SIKi MO3HA4YEHHS
BXKMBAIOTh Y KO)KHOMY 3 BUIIAJIKIB?

- YV sdKOMy BHUIIQJIKy BUIbHHII BEKTOP HA3MBalOTh MapaJjejJbHUM (KOJiHEApHUM) 10
momuHn? Yomy Take O3HAuUEHHS € KOpeKTHUM? Slke NO3HA4YeHHsS BXXKHUBAIOTH Yy JaHOMY
BUIAJIKY?

- SIk BU3HAUAIOTH 1 SIK MMO3HAYAIOTH KYT MizK ABOMa BekTopaMu? SIKy TeopeMy CTOCOBHO
KOPEKTHOCTI JAaHOTO O3HA4YCHHS Tpeda mpu oMy jgoBecTu? SIk mpoBOAUTHCS AoBeneHHs? Ski
3HAUEHHS MOKE IpUKUMaTH Takui KyT?

- SIk BU3HAYalOTh 1 SK MO3HAYAIOTh KYT MiK BeKTOpoM i nmpsmoro? Ha crnpaBemiuBicTh
SKHX TBEP/UKEHb CIIUPAETbCS KOPEKTHICTh TAKOTO O3HAa4YeHHA? SIKi 3HaYeHHsS MOXKe NpHUiiMaTu
TaKui KyT?

- SIK BU3HAYAIOTh 1 K NO3HAYAIOTh MePHEeHANKYIAPHICTH BEKTOPA 10 NPAMOi?

- SIK BU3HAYAIOTH 1 SIK TTO3HAYAIOTH KYT Mi’K BEeKTOPOM i mJjomuuo? Ha cripaBeyuBicTh
SKHX TBEP/UKCHb CIUPAETHCS KOPEKTHICTh TAaKOro O3HaueHHs? SIki 3HA4YEeHHS MOXKE MpUUMATH
TaKui KyT?

- SIK BU3HAYAIOTH 1 K MO3HAYAIOTH MePHEHAMKYIAPHICTH BEKTOPA 10 MJIOIMHU?

- ¥ SKOMY BUTIQJIKY IBA BiJIbHHX BeKTOPa HAa3WBAIOTHCS PiBHUMH? SIK MO3HAYAIOTH PiBHI
BEKTOpH?

IHTepaKkTHBHICTH MOAIOHOTO HaBUAHHS 3a0e3MeuyeThes K BUIIEBKa3aHOI0 (OPMOIO Ioaui
Mmarepiany, Tak 1 XapakTepoM caMHX NHTaHb 1 3aBJaHb. ZKHPHUM HPUPTOM MM BHUIUININ
MOHATTS, O3HAYEHHS 1 CYTHICTh SIKUX CTYJIEHT MOBMHEH BUIBHO omnaHyBaTH. HacTymHum
BO)XJIMBUM 3aBJaHHSM € TPUKJIAIU PO3B’SI3aHHS TUIMIOBHX MPAKTUYHUX 3aBJaHb 3 AaHOI TeMH i
KOHTPOJIbHI NPAKTH4YHI 3alUTaHHS 1 3aBAaHHA, cepel SKUX € 1 3aBJaHHS IOIIMOJIEHOro
XapakTepy.

BHCHOBKM i NepCHeKTHBH MOAAJIbIIUX OCTiIKeHb. 3amporoHoBaHa (opma Mojadi
TEOPETUYHOI'0 Marepiajy 3 aHAJIITHYHOI reoMeTpii Mmpoiiia meBHy ampoOariio y pealbHOMY
HaBYaJIbHOMY Hpolieci. Pe3ynbTatu € mo3uTUBHUMHU. AJle Takoi anpoOarii He nqoctaTHbo. Kpim
TOTO, 3AJIMIIAETHCS AKTyalbHUM pO3pOOKa 1HIINX 1HTEPAKTUBHUX METO/IB HABUAHHS JJIsi BUIO]
IIKOJIH.
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BUBYEHHSA TABJIMYHOI'O NTPOLHECOPA OPENOFFICE.ORG CALC
CTYAEHTAMMUA CIIEIIAJIBHOCTI (JIOKYMEHTO3HABCTBO TA
THOOPMALIMHA JISAJIBHICTb»

Auta JIHIHIHCBKA

Cmamms npuceauena oensaody euxopucmarns madauynozo npoyecopa OPENOFFICE.ORG CALC
y npoyeci niO20MO6KU MAatOymHix OOKyMeHmo3Haeyie ma daxisyie 3 iHgopmayiinoi OisrbHOCHI.
Oxapaxmepusosano cneyianvbhi QYHKyii mabauuno2o npoyecopa, AKUll 3acmocogyioms SK Yy Npoyeci
HaguaHHsi, max i y npogecitnit disibHocmi MaudymHix @axieyie 3a3HaueHol 2any3i.

Given article is devoted to the use of spreadsheet OPENOFFICE.ORG CALC in the process of
documentation and training of future specialists in information activities. Special features characterize
the spreadsheet, which is used in the process of learning and professional activity of future specialists of
that area.

Po3BUTOK CycnijbCTBa, MEpeXil Ha Cy4acHI METOAM TOCIONApIOBaHHS, KOMIT I0TEpU3allis
BCIX rajy3ed AisJIbHOCTI JIIOAMHU, BUKOPUCTaHHA 1H(pOpMaliiHO-KOMYHIKAllIHHUX TEXHOJIOT1H
BUMararoTh HOBUX MiJXOJIB 10 KBaii(ikamii cyyacHuX (axiBI[iB, JOKYMEHTO3HABIIB 30KpeMa.
CyuacHmii (axiBenb 3 JOKYMEHTO3HABCTBA IMOBHHEH HE JIMIIE TPAMOTHO BHUKOPHUCTOBYBATH
odicHy Ta KOMIT'IOTEpPHY TEXHIKY, ajie W 3HATH YIpPaBIIHCHKUHN Tporec, OyTH 00i3HaHUM 3
OCHOBHUMHU NUTAHHSIMHU PO3BUTKY TI€1 Taiy3il, B SKii Ipalloe opraHizaris.

SIkmo panime a1 poOOTH JTOKYMEHTO3HABLEM JOCTaTHBO Oyjo BMITH MpaloBaT 3
TEKCTOBUMH IPOLECOPAMHU, TO ChOTOJIHI B CIHCOK HEOOXIJHMX MporpaM JoJanud TabJudHi
IIPOLIECOPH, CUCTEMH YIIPaBIIiHHA 0a3aMu JIaHUX, CHCTEMH CTBOPEHHS MIPE3EHTAllii TOLIO.

Haiicmabmmm MiciieM y MIATOTOBIN JOKYMEHTO3HABI[IB Ha CHOTOJHINIHIN JIeHb
3aJIMIIAETHCSA HEOCTAaTHS C()OPMOBAHICTh BMiHb BIJIbHO BUKOPHCTOBYBATH 3700YTi 3HAHHS IS
po3B’s13aHHA podeciiHUX 3aBAaHb, aHANII3y HECTAaHJIAPTHUX CUTYaI1i TOLIO.

[MutanHsaM npodeciitHoi MIATOTOBKM JOKYMEHTO3HABLIB B YyMoBax i1H(opmaruzamii
CYCIJIbCTBA MPUCBSIUEHO HU3KY HaykoBuX myOmikauiit (B.B. bezgpadko, C.I'. Kynemos, H.M.
Kymmapenko, M.C. Cno6onsauk, ['.M. llIBenoBa-Boaka Ta iHmuWX). Ane y METOIWYHIN
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