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SMART-technologies of Electronic Educational Resources

0.V. Klochko, O.D. Humennyi, V.I. Klochko

Resume. The priority direction in creating a new generation education system is the introduction of e-
learning. Promising drastic changes in this direction can be achieved by implementing a strategy for the
implementation of SMART-technologies, which will provide a new quality of training specialists, a forward-
looking general civilization development of the human with a new thinking oriented towards the future.
Given this, based on the SMART-approach, we developed an algorithm for student work with an educational
course and self-improvement information algorithm that are components of electronic educational resources
and can be implemented in SMART-complexes of educational disciplines.

Keywords: SMART-education, SMART-systems, SMART-technologies, electronic educational
resources, educational technology, self-improving information algorithm, module builder, metadiscipline.
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T.I'. Kpamapenko
KaHJUAAT NeIaroriuHuX HayK, TOICHT
KpuBopizpkuii nep:kaBHU MeJaroriqHuil yHIBEpCUTET

3a0e3nedyeHHs] KOMIIETEHTHICHOT0 MIAX01y Y HABYAHHI Teopii iiMoBipHOCTEl Ta MaTEMaTHYHOI
CTATHUCTUKYU Mal0yTHIX yunTeaiB ¢izuku

AHoTamis. Y CTaTTi pO3MISIAIOTECS MPOOIeMH CTBOPEHHSI KOMIT FOTEPHO-OPIEHTOBAHOTO OCBITHHOTO
cepenoBuia. PO3KpPHBAIOTBCS MOXKIMBOCTI BHKOPHCTAHHS KOMOIHOBAaHOI'O HaBYaHHS JUIs 3a0e3MeueHHS
KOMIIETEHTHICHOTO TiAXO0y Ha MPHUKIAJli HaBYaJIbHOI AUCIUILTIHU «Teopis IMOBIpHOCTEH Ta MaTeMaTH4HA
CTaTHCTUKa». 3ampONOHOBAaHO HU3KY MpOo(deciiHO CIpSIMOBAaHHMX 3aBlIaHb I IIATOTOBKM MaHOyTHIX
YUUTETIB Qi3UKH.

KarouoBi ciioBa: Teopis iiMOBipHOCTEH, MareMaTHYHA CTATUCTHKA, MaTeMaTHYHa KOMIICTCHTHICTb,
KOMOiHOBaHEe HaBYaHHS.

AKTyalbHicTh AocaimkenHsi. Teopis HMOBipHOCTEH Ta MaTeMaTHYHa CTAaTHCTHKA 3aiiMaEe BajXKJIMBE
MicIle y MPUKJIaIHIN AiSUTBHOCTI Cy4acHOro cremianicta 3 MPUPOAHUYO-MaTEMaTUIHOIO OCBITOI0. 30KpeMa,
0e3 ysIBIEHb TPO CTOXACTHYHI TMPONECH, PO3YMIHHS 3aKOHIB PO3MOALTY HWMOBIpHOCTEH Ha MHOXHHAX
3HAa4EeHb BHIIQJIKOBUX BEJIMYMH, 3aKOHY BEJIMKUX YMCENl TOLIO0 HEMOXIIMBA MPOXYKTHBHA MiATOTOBKA 10
JiSUTBHOCTI MalOyTHBOTO BUMTENS (hi3UKH.

Ilepexin 10 KOMIETEHTHICHOI MapaAuIMH OCBITH Iepeadadae 3pOCTaHHS YacTKU CaMOCTiHHOI Ta
IHIUBIAyalbHOT POOOTH CTYIEHTIB, BHUMara€ TOCWICHHS (yHJAMEHTAJIbHOI IiJTOTOBKH MaiOyTHIX
YUUTENIB, YyJOCKOHAJCHHS METOJAMKH HAaBYaHHS MaTEeMaTUKH, 30KpeMa depe3 3alpoBaJKeHHS
KOMOIHOBaHOTO (3MIIIAHOI'0) HABYAaHHSA. Y pPe3yJbTaTi peaiizaiii Mojeli KOMOIHOBAHOTO HaBYaHHS
CTYACHTH MalOTh HaOyBaTH IOCTATHIX T4 BUCOKUX PiBHIB MAaTEMaTHYHUX KOMIIETEHTHOCTEH.

Anani3 nocaizxkens i myoaikauii. [IpoGiemu 3acTocyBaHHS TUCTAHIIIHAX, XMAapHUX TEXHOJIOTIH Ta
koMmOiHOBaHOTO (3MimraHoro) HaBuanHs y BH3 B Vkpaini BucBiTmoBamucs y poborax M.I Kannaxka,
B.M. Kyxapenka, H.B. Mopze, M. B. Ilonens, C. O. Cemepikosa [1], A. M. Ctproka [1], }O. B. Tpuyca ta
iH. B mpormeci gaHOTO MOCTiIKEHHS 3AIMCHEHO OTJISA HANPSMIB BIIPOBA/HKCHHS 3apYOI’KHUMHU HAYKOBIISIMHU
MOOUITBHOTO HaBYaHHA SIK iHHOBAI[IHHOTO HANpsAMY MiITOTOBKU Ta MEPeHiAroTOBKY BUMTElNiB [2]. 30KpeMa,
Inge Ignatia de Waard e gocnigHukom B ramysi mlLearning i nmpuiiyise 3HaYHy yBary oprasisaiii MacoBHX
BIIKPUTUX OHJIAHH-KypCiB, mpobjeMam 3MicTy HaBYaHHS 3 BHKOPHCTaHHSAM CydYacHHX iHGOpMaLiiiHO-
KOMyHiKaiiitaux TtexHojorii. Christian Glahn cremianmizyerbcs Ha MOOUIBHHUX TEXHOJIOTIAX HABYaHHS 1
HayKoBHX JociipkeHHsx. Helen Crompton 3Hauny yBary npuaiisie mLearning 3 akileHTOM Ha KOHTEKCTHO-
3aJIe’KHe [MOBCIOJHE HAaBUYAHHS, HA 0COOMCTICHO-OPiEHTOBaHY MEaroriky.

KombiHoBane HaBuaHHA — II6 HaBYaHHS 3 IMEAaroriyHo BUBaKEHHM, TapMOHIMHUM MO€IHAHHIM
TEXHOJIOTIH TPaJMIIHHOTO, EJIEKTPOHHOTO, JUCTAHI[IHHOTO Ta MOOITBLHOTO HAaBYaHHS, CIPSIMOBAaHE Ha
IHTerpaLio ayIMTOPHOrO Ta 103aayAUTOPHOTO HaB4YaHHS [1].

Sk 3azHauae A. M. CTprok, 3aciiyroBye Ha yBary IIMpPOKO pO3MOBCIOJKEHA S-€TalHa MOJEINb
NPOCKTYBaHHSI CUCTEM HaBYaHHS: aHAJ3 — BU3HAYCHHS IIUJICH HABYAHHS 1 3aBJIaHHS;, BJIACHE MPOCKTYBaHHSI,
po3pobka wmozeni, ii peamizamis Ta 3MIMCHEHHS OIIHIOBAaHHS €(EKTUBHOCTI pO3pOOJIEHOI MOJEIi.
[IpuBabmuBUM TaKOX € MiAXiJ A0 MPOEKTyBaHHS KOMOIHOBaHOIO HaBYAHHS, SIKUM MOXKE ONHMpATHUCS Ha
YOTHUPU KOHCTPYKTH — IEAAroriky, TEXHOJIOTIYHI MPUCTPOi, KOHTEKCT 1 comianbHy B3aeMojito [2]. Ha
3a3HAYCHI BHIIE MOJIEII JOMUIEHO OTMPATHCS, TPOCKTYI0OUN KOMOIHOBaHE HaBUYaHHS TEOpii HMOBIpHOCTEH Ta
MaTeMaTHYHOI CTATHCTUKH.

[IpobnemMn KOMIIEHTEHTHICHOTO MigXOMy B OCBiTi, 30KpeMa, HaOyBaHHA MaHOyTHIMH YYHTEIISIMHU
MaTeMaTHIHUX KOMIIETEHTHOCTEH, mociimkyBanu B Ykpaini A. M. Kaminocos [3], C.A. PakoB [4],
10. B. Tpuyc ta inmn HaykoBui. CyyacHa MOJIeNIb KOMIIETEHTHICHOTO MPEAMETHOTO HaBUaHHSA € MOJEILIIO
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HAaBUAHHS, Y SIKOMY OpPTaHiYHO TMO€AHYIOTHCS TPEIMETHO-3HAHHEBUH, OCOOMCTICHMI Ta HisUTbHICHUI
CKJIATHUKHA. MareMaThudHa KOMIICTCHTHICTh PO3TISIAETHCS K 0013HAHICTh, HA OCHOBI SKOi (POPMYETHCS
ocobucTa 3aaTHICTh (0COOUCTiCHA SIKICTB), B SIKill 1HTETPYIOTHCS TaKi CKJIAIOBi: 3MiCTOBO-iHTEJEKTyalbHa
(3Hae i po3ymie), pedekCUBHO-TIsUIBHICHA (YMIi€ 1 3aCTOCOBYE) Ta MOTHUBAIliHO-I[IHHICHA (BHUSBIISLE
CTaBJICHHS 1 OINHIOE).

CKJIaIHUKA CHUCTEMH MaTeMaTHYHHX IPEIMETHHX KOMIIETEHTHOCTECH (MOHATIIHOI, anropHUTMITHOIL,
JOCHITHUIBKOT) TOLUIIBHO PO3TJSIIATH 32 CXeMOIo, 3ampornonoBanoo A. B. Xyrtopcekum: 1) tumu i chepu
KOMIIETEHTHOCTEH; 2) MpenMeTHI 3HAaHHA Ta YMIiHHS; 4) IOCBiA Ti3HABalIbHOI MiSUIBHOCTI; 5) cmociO
JISITBHOCTI; 6) CMHCIIOBI Opi€HTAaIlli MIHHOCTEH; 7) piBHI COpPMOBAHOCTI KoMIeTeHTHOCTEH [3]. Pazom 3 Tum
JIOIIUTLHO ~BHOKPEMIIIOBATH TpU PiBHI C(OPMOBAHOCTI MaTEMaTUYHUX KOMIICTEHTHOCTCH: piBEHb
BiITBOPEHHS, BCTAHOBIICHHA 3B’5I3KiB, PiBEHb MipKyBaHb.

C. A. Paxos [4], }O. B. Tpuyc Ta iHIOI AOCHITHUKH I KOMIETEHTHICTIO B3araii, i MaTeMaTHYHOIO
30KpeMa, PO3yMilOTh YMiHHS OaYMTH Ta 3aCTOCOBYBATH MAaTEMAaTHUKy B PEabHOMY JKHUTTi, PO3yMITH 3MiCT i
METOAM MaTeMaTHYHOTO MOJENIOBAaHHs, BMIiHHA OyayBaTh MaTeMaTW4HI MOZENi, IOCHIKyBaTh iX 3a
METOJaMH MaTeMaTHKH, IHTePIpeTyBaTH OTPUMAaHI Pe3yNIbTaTH, OI[iHIOBATH MOXHOKY OOYHCIIeHb. 30KpeMa
BHOKPEMITIOIOTh TaKi CKJIAZOBI MAaTeMaTHYHUX KOMITIETEHTHOCTEHW SK TPOIeIypHi, JIOTidHI, TEXHOJOTIYHI,
JIOCJII IHULIBKI, METO0JIOT14HI [4].

MeTtoany4Hi aclieKTH HaBYaHHS Teopii MMOBIPHOCTEH Ta MaTEeMaTHYHOI CTATHCTHKH PO3TIISJAIOTHCS B
podorax M. L. XKammaka [5], H.M. Kysseminoi [5], [I.O.Muxanina [5], O.B. ABpamenko,
I'. C. €BnokumoBoi, A. B.Ilamka ta in. [{ns Bukopucranns y B3H y naBuanni Teopii WMoOBipHOCTEH
BUHIILTA JPYKOM 1 YCHIITHO BUKOPUCTOBYETHCS HU3KA IMiPYYHHUKIB AJIS IMiArOTOBKM MailOyTHIX €eKOHOMICTIB,
topucTiB, MatematukiB. [lizpyaruk M. L. annaka Ta iH. [5], moemHaHmii 3 HUM 30ipHUK 3a/1a4 NMPU3HAYCH]
IUTSL CTYICHTIB (hi3MKO-MaTeMaTHYHUX Ta 1HQOPMATHYHUX CIEMiaJbHOCTEH MeNaroriYHUX YHiIBEPCUTETIB.
Marepian CTpYKTypOBaHWII Ta BIANOBiae MPUHIMITY AOCTymHOCTi. HaykoBi (akTu migTBepIKyIOThCS
MpUKJIaJaMul  po3B’s3yBaHHS 3amad. s po3B’sA3yBaHHS 4YacCTHHHA 3aBAaHb, 30KpeMa MPHUKIAIHOTO
xapakrtepy, nepeadadyeHo BUKOPUCTAHHS BiIIOBIAHOTO TporpamHoro 3abesmedenHs, Hacammnepen GRANI.
VMoBipHicHA TiHis pO3risnaeThcs GBI JETANTBHO, HiK MaTeMaTH4HA CTATUCTHKA. J{nsi 3abesneucHHs
NPUKJIAIHOI CIPSMOBAHOCTI HAaBYAaHHS OCHOBHI MOHATTS 1 TEOPEMU aBTOPU BBOJSATH 3 BUKOPUCTAHHIM
CTAaTHCTUYHOI WMOBIPHOCTI BWITAJKOBHX IIOMi, a BXe TOTIM TMEPEeXOIiTh JO BBEIeHHS aOCTpaKTHOI
riHOTETUYHOT HMOBIPHOCTI.

IMocionuk C. M. €xoBa [6] pekOMEHJOBaHUHN Ui CTYISHTIB (i3udyHUX (PAKyIbTETIB KIACHUYHOTO
yHiBepcuTeTy. TeopeTryHi BiJOMOCTI y HhOMY TIOJAOTHCS CTHCIIO, HAasiBHI TPUKIIANA OKPEMHX PO3B’sI3aHUX
3a/1a4, OJTHAK HEMa CHCTEMH Pi3HOPIBHEBHX BIPAB I CAMOCTIIHOTO OTpaIfOBaHHS.

[TpoGyieMOr0 HAIIOrO JOCIIPKEHHS € MOIIYK IIJISXIB MIiJBUINEHHS SKOCTI OCBITH, IHTeHCH]ikarii
MPOIECY HABYAHHSA B YMOBaX CKOpPOYEHHS ayJUTOPHUX TOJIWH, HAOyTTS MalOyTHIMH BUMTEIsIMU (i3HKH
MaTeMaTHYHOI KOMIIETEHTHOCTI Y HABYaHHI CTOXACTHKH Yepe3 3allpOBaHKCHHS KOMOIHOBAHOTO HABYAHHSI.

MeTol0 [aHOT0 JAOCTIIGKEHHSI € 3’CyBaHHS TEOPETUKO-METOJAMYHHX OCHOB (POpMyBaHHS
MaTeMaTHYHHX KOMIETEHTHOCTEH y HaBYaHHI CTOXaCTUKU MalOYTHIX yUUTENIB (Pi3UKH.

OcHoBHuii MaTepian. [[ns BUBYCHHS HaBYaNbHOI AMCUUIUTIHM s crenianbHOCTI «014.08 Cepenns
ocBiTa ((i3uka)» 3a HABYAILHUM IUIAHOM mependaueHo 18 JiekmiHUX rom., 18 roa. — A NPaKTHYHUX
3aHATh Ta 54 Toj. — Ui caMoCTiiHOi poboTH. B mporpami nepeadadeHo Tpu 3MICTOBI MOYIIi: BUIAIKOBI
1oJ1ii Ta MMOBIPHOCTI; BUITAIKOBI BEJIMYMHU; €IICMEHTH MaTEMaTHUYHOT CTATUCTUKH.

JocmipkeHHsT NMOKa3yloTh, 10 3Ha4yHa YacTUHA CTYAEHTIB 1-2 KypciB He BOJIOAIIOTH HaBUYKAMHU
CaMOCTIHHO HABYAaTHCS, OIPAIbOBYBAaTH 3HAa4YHI OOCITM TEOPETHYHOrO Marepiaiy, i MOTpeOyIOTh
MOMEPEHbOr0 O03HAHOMJICHHS 31 3pa3kaMd BHMKOHAHHS 3aBlJaHb. Hapasi Juis HiArOTOBKM MaOyTHIX
yUuTeNiB (Pi3UKH 1Ie HEIOCTATHHO CTBOPEHO YKPAaiHOMOBHHX €JIEKTPOHHUX Ta AMCTAHLIWHUX KYypCiB AJIS
HaBYAHHS CTOXACTHKH, HABYAJIIbHUX MOCIOHUKIB Ta MiIPYy4HHUKIB, 30ipHHUKIB 3 CUCTEMOIO 3a7ay MPHUKJIATHOL
Ta IpodeciiiHOl CIIPSIMOBAHOCTI.

Tomy y X0i JaHOTO MOCITIKEHHS OyJI0 pO3po0IeHO 1 ampoOyBaHO HHU3KY €IEKTPOHHUX HAOYHOCTEH,
IiOpaHUX YW 3alMCAaHUX BiJEOYPOKiB, CTBOPEHHX TECTiB, AMCTAHLIMHMX YPOKiB, IpEe3eHTalill TOIIOo, sKi
PO3MIIIICHO B €JEKTPOHHOMY HaBYallbHOMY Kypci, pO3pOOJICHOMY Y BIPTyaJIbHOMY HaBUILHOMY
cepenopuiti MOODLE. Yci ocHOBHI (opMu TpaaMiiiHOT opraHi3aiiii HaBYaJIbHOI'O MPOIECY — JIEKIIIi,
NpPaKkTUYHI 3aHATTS, IHAMBiAyaJlbHA Ta CaMOCTiiiHa poOOTa CTYJEHTIB, KOHTPOJb $KOCTI 3HaHb —
JOMOBHIOIOTECS  (hOpMaMu Opradizamii AMCTaHUIHOrO Ta MOOUIBHOrO HaBYaHHI. 30KpeMa OHJIAMH-
CIIITIKYBaHHSA, IHIWBIMyaJIbHI YH TPYIIOBI OHJIAHWH-TIPOCKTH, ayio- Ta BIJACONEKINi, MOXJIHMBICTh
OTIpaLIOBaHHS CIHIJBHUX JOKYMEHTIB 4Yepe3 BHUKOPUCTAHHS XMapHUX TEXHOJOTiH, crpuse (OpMyBaHHIO
TAKOTO BAXKJIMBOTO CKJIQ[HIUKA CUCTEMH MaTeMaTHYHUX KOMIIETEHTHOCTEH, SIK TEXHOJIOT1YHi.

AKTyaJTbHUM € BUKOPHUCTAHHS MUKIIPEIMETHUX 3B’ SI3KIB MIXK TEOPi€r0 HMOBIPHOCTEH Ta TEOPETHUHOIO 1
CTAaTHCTUYHOIO (i3uKor0. € MeTOAUYHI MPoOIeMH iHTerpallii GyHIaMEHTaIbHOTO Sapa 3MICTY CTOXaCTHKH 3
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(haxoBO CIIPSMOBAaHMM 3MICTOM MPUKIAIHUX 3a7a4. ToMy IOLIIBHO MOJATH OKpPEeMi 3aBJaHHS J0 KOXHOI 3
TEM, 3a3HAYMBINH Y JYKKaX, SKOMY PIBHIO HAOYyTTsS MaTeMaTHYHHX KOMIETEHTHOCTEH BOHU MOXYTh OyTH
BigmoBigHuMU. Lli 3aBOaHHs CTyAE€HTaM MPOMOHYIOTHCS 3 BUKOPHCTAHHAM EIEKTPOHHHX KYPCiB B CHCTEMI
MOODLE.

Tema 1 (T1): MOHATTS CTOXaCTHYHOTO EKCIIEPUMEHTY, BUTIQJIKOBI TOIT Ta ormepariii HaJ HAMH, IPOCTIP
MOMiM, O3HAYEeHHS WMOBIPHOCTI BWITAIKOBOI ITOAil, HMOBIPHICHUI IPOCTIp, BIACTHBOCTI WMOBIPHOCTEH;
YMOBHI HMOBIpPHOCTI, 3aJIe’KHi 1 He3aJIekXHi BITHOCHO WMOBIpHICHOI Mipy BUNIAIKOBI MOAii, popMyIia MOBHOI
“MoBipHOCTI, (hopmyna baiieca.

[IpomonytoThCs TOTMOBHEH] 3a TTOCIOHNKOM [6] 3aBmaHHS (pigeHb 6cmaHosenHs 36 'A3Ki6): a) Hexaii € r
OJTHAKOBHX YACTHHOK, KOKHA 3 SKHX 3 OJHAKOBOIO WMOBIPHICTIO MOXE 3HAXOAWUTHCH B OIHIN 3 N KOMipoK
(craniB). KpiM TOro B KOXXHOMY CTaHi MOXX€ 3HAXOJUTHCh He Ounbiie ofHiel yacTHHKU. CKITbKU € Pi3HHUX
PO3MIIIEHb ' YaCTHHOK B N KoMipkax? (Cmamucmuxa Pepmi-Iipaxa) 6) Hexaii € I pi3sHHX YaCTHHOK, KOXKHA
3 SIKHX MOXKE 3 OJHAKOBOIO MMOBIPHICTIO 3HaXOAUTUCS y Oyap-sKili 3 N KOMIpOK (CTaHIB) HE3aJeKHO Bif
TOTO, JIe 3HAXOMATHCS 1HII YacTUHKU. CKIJIBKU € Pi3HUX PO3MINICHb I' YaCTHMHOK B N komipkax? (Cucmema
Makxcsenna-borvymana) B) Hexaii € I oTHAKOBHX YaCTHHOK, KOJKHA 3 SIKHX 3 OJHAKOBOIO HMOBIPHICTIO MOXKE
3HAXOJUTUCHh y Oyap-sKiH 3 N KOMIPOK (CTaHiB) HE3aJNe)XHO BiJ TOTO, € 3HAXOASTHCA 1HIN YaCTHHKU
(Cmamucmuxa boze-Evnwmetina). CKUTbKH € PI3HUX PO3MIIIEHB I YaCTUHOK B N KOMipKax?

SIxa WMOBIPHICTD KOKHOTO 3 PO3TJISIHYTUX BUIIIE CTaHIB?

JloninbHO TPOIOHYBATH CTyAeHTaM-(i3nkaM MOOIpKH 3aBIaHh HAa BH3HAYEHHS HAIIHHOCTI POOOTH
CHCTEM, PO3YMiHHSI NMPUHLUIIB 3IMCHEHHS KOHTPOJIO MPUAATHOCTI MPOAYKIIi MO BHKOPHCTaHHS TOLIO,
30KpemMa 3a mocioHukoMm [7].

HaBeneni Hmx4e Tpu 3aBIaHHS MOXYTh CIYT'yBaTH BHMIpDHHKAaMH JJIsl OI[IHIOBaHHS PiBHIB
c(hopMOBaHOCTI MATEMAaTUIHUX KOMITETEHTHOCTEH.

a) Y curHamizatop HaIXOAATh CUTHAIM BiJ JABOX NPHUCTPOIB, MPUYOMY HAIXOHKEHHS KOXKHOIO 3
CUTHAJIIB PIBHOMOXUIMBE y OyIb-SIKHH MOMEHT 4acy HpoTsroMm dacy T. CurHamizatop chpaiboBYE, SIKIIO
PI3HUI MK MOMEHTaMH HaJXO/KEHHS CHTHANiB MeHma t. 3HailTh HMOBIpHICTH TOTO, MIO CHTHAII3ATOP
CIIPALIIOE, SKIIIO 3 KOXKHOTO 3 MPUCTPOIB HAIHEC OHOMY CUTHAIY.

6) Pamionokariiina cTaHIlis Beae crocTepexkenHs 3a K 06’ekraMu. 3a yac CrocTepexeHHs i-uil 00’ exT
MOKe OyTH BTpaueHHH 3 HMOBIpHICTIO p;. O0UHCINTH HMOBIPHOCTI TaKHX MOJiH: A — Ko/eH 00’ eKT He Oyie
BTpadeHuii; B — Oyne BTpaueHo He Oinbiie ogHoro 00’ ekra; C — Oyje BTpaueHo NMpHHANMHI OJTUH 00’ €KT.

B) [lonano cxemu, 3a sxumu 3i6pani enexkrpudni kona (Puc. 1). Hexait Al — mozis, sika nosnsrae B ToMy,
mo 3a 4yac 7 Buiige 3 nagy i—# eJIEMEHT KoJa, P(A;) = p;. Pi3Hi enemeHTH Kona BUXOAATH 3 Jamy

HE3aJIEKHO OIUH BiJ OHOTO.
Hexait A — mogis, sika mosirae B TOMy, 10 KOJIO BUie 3 jany 3a yac T. J{s KokHOT 3 cXeM BUpa3uTH
nozito 4 yepes nofii A 1 064MCIUTH HMOBIPHICTB MOAIT 4.

EnekTpryre Kono 3iSpade 3 CXeMOoD, NOZEH 0 H3 PHOYHEX.

JnA KoHHOT i3 CHeM ECTEHOEMTH GORMYITY 38 AKOK MK CSUMCIVMMO HMOBIPHICTE mogil A,

=g A
o ___ [if ——
1, -
[ - |_j"" ]
I i E_}
Ar [t
D,r - DA; = ) As
a A
a.l EnSparu... '|

Bubpana ..
P(A=1-(1-p13(1-p2). {1-pn}
P(A=1-(1-p T(1-pS1-{1-p2H1-p3 3 1-p4))
PiA)=p1*p2

P(A)=1- (1p1)(1-p2)

PlA)l=p1*p2*.."pn

o.| BuSpartw... T

Puc. 1. Cxpinwom numanns na 8i0nosionicms

3anponoHOBaHi Pi3HI CXEMHU CIIEKTPHUYHUX KT 3 IMOCHIJOBHHUM, MapalelbHUM Yd KOMOIHOBaHHM
3’eqnannsaM. 1l[o0 momaBaTu 1€ 3aBIaHHS Ha CJICKTPOHHOMY HABUYAIbHOMY KypCi SIK 3aBJaHHS PiBHS
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MipKyBaHb, JAOLIJIBHO OOWUpAaTH THUI TECTOBOTO 3aBIaHHS «ece». SIKIIO > MpONOHYBAaTH CTyACHTaM
MpOoaHali3yBaTH JaHi CXeMH Ta O0paTH i3 3alpOlOHOBAHUX BIAMOBIAHY (GOPMYIy Ui OOYUCICHHS
HMOBIPHOCTI MOAi1, TO PiBEHb TAKOT'O 3aBAaHHS MOXKHA BXKE€ KIacU(iKyBaTH sIK 3aBAaHHs PiBHS BiITBOPECHHSI.
ToMy y HaBYaJbHHX TECTOBHX 3aBJaHHIX MOTPIOHO uepe3 MOJAHHA AOAATKOBHX IHTAaHb MiABOAUTH
CTYJEHTa JI0 YCBIIOMIIEHOTO BHOODY.

T2: MOTOYKOBUHI UYMW TIOIHTEPBAILHUN PpO3IMOAII CTAaTUCTHYHHX WMOBIPHOCTEH BINIOBITHO HAa
JUCKpETHIM YM HEMepepBHIM MHOXHHI TOYOK; (YHKIIS PpO3MOAUTY Yy3arallbHEHHX CTaTHCTHYHHX
WMOBIpHOCTEd HAa MHOXHHI TOYOK B OJHOBHUMIPHOMY KOOPJMHATHOMY TIPOCTOpi; MAESKi YHCIIOBI
XapaKTEPUCTUKH MOTOYKOBOTO Ta MOIHTEPBATBHOTO PO3NOAITY CTATUCTUYHUX HMOBIPHOCTEH.

Ilepen mouyaTkOoM mMoOAaHHS Wi€l TEMH [OUIIBHO 3ampoNoHYBaTH cTylaeHTam mnposecTu 20-30
BUMIpIOBaHb Jeskoi (i3nyHol BenmuuHH. Hampukiana, Hanpyru y Mepesi, TOBKHHH METaTiuHOTO CTEPIKHS
3a pI3HMX TeMIepaTyp MOBITPS y MPHUMIIIEHHI, BOJOTOCTI MOBITPs, arMoc(epHOro THUCKy Tommio. Tomi
noOyJOBaHM MOIHTEPBaJIbHUN PO3MOIN CTATUCTHYHHX HMOBIpHOCTEHl Ha HeNepepBHIH MHOXHHI TOYOK
MoOkHa OyJe BHUKOPHCTaTH y MOAAIBIIOMY IMiJ 4ac BWUBYCHHS IHIIMX TeM, 30KpeMa, A BU3HAYCHHS
CTAaTHCTUYHHX OIIHOK IapaMeTpiB PO3MOALTy HMOBIPHOCTEH Ha MHOXKHHI 3HAYE€Hb BHITQJKOBOI BETMYHHU.
BaxnmBo npuBepTatu yBary 1o (i3wmdHOI iHTEpIIpeTallii TAKMX YUCIOBUX XapaKTePUCTUK MOIHTEPBAIFHOTO
pO3MONITY CTAaTHCTUYHUX WMOBIpHOCTEH, sIK BHOIpKOBE cepenHe, BHOIpKOBa AUCHEpCis Ta BHOIPKOBE
CepeHE KBaIPaTUIHE BiIXHUIICHHSI.

T3: TOTOYKOBI PO3MOIIN MMOBIPHOCTEH Ha JMCKPETHHX MHOXHHAX Towok i3 R'ta R?, mpukmamm
BaYXJIMBHUX PO3MOJILTIB KIMOBIPHOCTEH.

T4: onmHO-Ta JBOXBUMIpHI aOCOJIOTHO HEMEpepBHI PO3MONIIM HMOBIPHOCTEH, MPUKIAIN BaXKITMBHX
PO3MOIiIIB HMOBIPHOCTEH.

T5: neski 4UCIIOBI XapaKTEPUCTHKH PO3MOILTB WMOBIPHOCTE Ha MHOXXHWHAX 3HAYEHb BHITAJKOBHX
BEJIMYHH.

3adaua. BuzHauuTH CTaTUCTHYHI XapaKTEPUCTHKH ificalibHOI cuctemu i3 N HEB3a€MOJIIOUUX CIIIHIB,
KoxHMIA 13 skux gopieHioe 0.5. Cucrema 3HaXOAUTHCS Y 30BHINIHBOMY MArHITHOMY IOJIi 3 BEKTOPOM
MarHiTHOI 1HIyKIi B .

Y pesynapraTi poO3B’sA3yBaHHSA 3aladya 3BOOUTHCS 10 BHU3HAUCHHA UHMCIIOBHX XapaKTEPHCTHK
OiHOMiaBHOTO PO3MOIITY HIMOBIpHOCTEH Ha MHOXKHHI 3HAYEHb BUITaIKOBOI BETUIHHHU.

[Tix yac BHBYECHHS OJHOBUMIPHHMX HETIEPEPBHHUX PO3IMOJiTIB HMOBIPHOCTEH Ha MHOXHHAX 3HAYEHb
BUTIAJIKOBUX BEIIMYMH MalOYTHIM y4uTeIsiM (Di3WKH JTOLIJBHO 3alpOIIOHYBATH 3aBAaHHS HAa BHU3HAYCHHSI
MMOXWOKHU OKPYTJICHHS YUCEell, OKPYTJIICHHS BIIUTIKY 10 HAWOIMKYOT IUT0T TIOIUIKH, 3 UMM TIOCTIHHO OB’ s13aH1
BUMIPIOBAaHHS 3HA4YeHb (Di3MUHUX BeauumH. Hexall mikajia BUMIPHOBAJIBHOIO NpUiaay MpOrpaayioBaHa B
JesKux oauHUIAX. [ToXMOKyY 32 OKpYIJICHHS BLIJIIKY 10 HAWOJMXKYIOT HUIOT ITOMIIKA MOYHA PO3TJISIATH SIK
BUIAJKOBY BEIMUYWHY, SKa MOKe HA0yBaTH 3 MOCTIHHOO IIIJIHHICTIO HMOBIPHOCTI IOBIIPHOTO 3HAYEHHS MiXk
JIBOMa CYCIIHIMH TONIJKaMH, i Ha TaKOMY IHTepBali Ma€ MiCIle PIBHOMIpHHH HETEpEPBHHN PO3MOJILT
WMoBipHOCTEH. JIOWITBHO TakoX PO3IIISAaTH  TakKi HEemepepBHI  PO3MOALTM  HMOBIpHOCTEH  SIK
€KCIOHEHIIabHIN, HopManbHuil, posnoain Ko, Cteronenta, ®@imepa, x°.

3aoaua (Pisenv mipkysans). OTpuMartu Bupa3s ajis QyHKIIT HITBHOCTI PO3MOAIITY HMOBIPHOCTEH, SIKIIIO
MarepiajibHa TOYKa TapMOHINHO KOJHBAETHCS y MEBHOMY iHTepBaiai X Ha JIiHIi KOJIWBaHb MiX KpaHHIMH
3HAUYECHHSIMHU -4 Ta A.

Slkmo martepianbHa TOYKA KOJIMBAETHCS 3a 3aKOHOM X = Asin Zit B310BX oci Ox, TO TaKUM YHHOM
T

OTPUMY€EThCS QYHKIIA MIITBHOCTI PO3MIOALITY HMOBIpHOCTEH £(x)= 1 .
7V A — x2

[lig yac o3HaWOMJICHHS 3 €KCIIOHEHI[IaJIbLHUM 3aKOHOM PO3MOJiIy HMOBIpHOCTEH NOLIIBHO BBOAMTH
MOHATTS (PYHKIIIT HA[IHHOCTI, 32 TOTIOMOTO0 SKOT BU3HAYAIOTh HMOBIpHICTH 0€3BiAMOBHOI POOOTH TIpHIIaLy
NPOTATOM 33/IaHOTO Yacy, Ta BU3HAYATH HMOBIPHICTh HAIIHHOT pOOOTH CHCTEMH TPOTATOM ITEBHOTO Yacy.

[lin wac BHBYEHHS HOPMAIBHOTO PO3MOJUTY WMOBIPHOCTEH MOXHA IIPOIIOHYBATH OOYHCIICHHS
HAMOBIPHOCTI TOTO, LI0 Ha CTAaHOBI-aBTOMATI IUTaMITyIOTbCS JAETalli JOMyCTUMHX TPaHUYHUX PO3MIpiB, UM
HAMOBIpHOCTI HaOyBaHHS NEBHOIO HOMIHAJIBHOTO MPOEKTHOIO 3HAuYeHHA. Po3rispaioun «mpaBUiio TPbOX
CUTM», TIPUBEPTAEMO YBAry CTYACHTIB JIO aJTOPUTMIB MEPEBIPKH TIMOTE3H MPO HOPMAILHUH po3mofin. Sk
yepe3 OOUMCIICHHS aCUMETPii 1 eKcliecy, TaK 1 3 BAKOPUCTAHHSAM «IPaBUIIa TPHOX CUTMY.

CratucTHuHMA aHCaMONb PIBHOBaXXHOI CHCTeMH — Halip pPI3HUX MIKpPOCTaHiB, IO BiAMOBIAAIOTH
OTHOMY W TOMY X MakpocTaHy. OCKUIBKH TOW UM IHITTHMH MIKPOCTaH CHUCTEMH, B CHJIY XaOTHIHOTO PyXy
MIKPOYaCTHHOK, € BHUIAQJIKOBOIO TIOJI€I0, TO HEMOXXIWBO TOYHO BKa3aTH B SIKOMY CTaHI IiepeOyBae
cucrema [8]. BBoasaTs nesky ¢ynkuiro Mikpoctany. Bracnigok 6araropa3oBux 3iTKHEHb MOJIEKYIN Tazy Mix
c00010 Ta 31 CTIHKAMH IOCYIHWHU, B SKiA MICTUTHCS BEJIMKA KUIBKICTH MOJICKYJ, BCTAHOBITIOETHCS MESKHI
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CTaTUCTUYHUN PO3MOALT MOJIEKYN 32 IIBHUAKOCTSAMHU. Llefl 3aKOoH pO3MOAITy MOJEKYd 3a IMIBHIKOCTSMH
oTpuMaHo J[)x. MakcBeTOM, BUXO/ISTIN 3 OCHOBHUX ITOJIOKEHb MOJICKYJIIPHO-KIHETHYHOI Teopii. DyHKIisg
posnoainy MakcBesia 3aJIeKUTh Bl TEMIIEpaTypH Ta3y, MacH YacTUHOK Ta ix mBuakocTi. [1ix yac moOymosi
rpa¢ikiB 3a3BHuYail Ha oci adCUMC BiOKIAAar0Th MOMYJb HMIBHIKOCTI, @ HA OCi OpAMHAT — BiHOCHE YHCIIO
MOJIEKYJI, IIBUAKOCTI SIKHX JIEKATh B HECKIHYEHHO MasioMmy iHTepBaii (Puc. 2). 3Haroun ¢yHKIIit0 po3nomiry
MOJIEKYJ 32 HIBHAKOCTSMH B JESIKOMY MOJEKYJISIPHOMY IIy4Ky, 3HAXOJSTh BHpa3 JUId HaWiMOBIpHIIIOL
HIBUJKOCTI; cepeHbOT apu()METHYHOT IIBUIKOCTI I MOJIEKYJI 1/1ealIbHOTO ra3y; YacTKy MOJIEKYJ, MOIYJb
IMIBU/IKOCTI SIKMX MEHIIUH 3a MOIYNb cepeanboi mBuakocTi. [1{o0 3HaiiTh, y sSKOi 9acTKM MOJEKYN MOIYIb
MIBUIKOCTI MEHIIHNH 32 MOJYJIh HAlIMOBIPHIIIO! YN CepeaHbOl MIBUAKOCTI, IHTETPYIOTh (PYHKIIIIO IIITFHOCTI
PO3MOALTY IBUAKOCTEH.

/ \

T
V VAV B

Puc. 2. Posnooin Maxceenna 3a weuoxocmsmu

3HayHy poib B CTATHCTHUHIN (i3uui Bixirpae posnoain ['i66ca [8]. Skimo npuiinsatu po3noxin ['i66ca
32 OCHOBHHMHU TOCTYJIAT CTATHCTUYHOI (DI3MKH PiBHOBAXHHUX CTaHIB, TO 32 WOTO JOMOMOTOK OTPUMYIOTH
posnozin MakcBena 3a iMImyabcamu (IIBUAKOCTSMH) Ta po3mozin boibpliMaHa 3a KOOpIWHATAMHA YaCTHHOK
CHCTEMH B TOTEHIIATBHOMY TIOJI. 32 KBAaHTOBO-KaHOHIYHUM po3mnoiaijioM ['1606ca cTpuMyIOTh HMOBIPHICTD
TOTO, 110 (ha30Ba TOYKA CHCTEMHU IOIAIa€e B MIKPOCTaH 3 MEBHOIO eHepriero. Posmonain Makceena-bosnbiimana
MOKe OyTH TOJaHWK y BUTIAAI MOOYTKY ABOX PO3MOUTIB MMOBIPHOCTEW — po3moiiay Makcsema ams
iMITynbCiB Ta po3mnoaity bombiMana 3a KoopauHaTamu. Po3risimaroTe, 30Kpema, po3NoJii TYCTHHH Tasy,
SIKMI1 BU3HAYAETHCS 32 TaK 3BAHOI0 0APOMETPUYHOIO (DOPMYJIOHO.

T6: 3akoH Bemukux umcen. 3adaua (Pisenv ecmanosnenns 36 siskie) [6]. VimosipHicTs 3apeecTpysarn
4acTUHKY JopiBHIOE 1074, Ska HaliMeHIIa KiJbKICTh YaCTUHOK IIOBUHHA BMJIETITH i3 [KEPEa JIs TOro, 1100
i3 HMOBipHicTIO He MeHIIoI0 32 0.99 3apeecTpyBaTh OinblIe TPHOX YaCTUHOK? Xoua O 0JJHY YaCTUHKY?

[Mpuknaxg mpo pagioakTUBHHK pPO3MajJ MOXXHA BHUKOPHCTATH SK TiJl 4ac BHBYCHHS OIHOMIalbHOTO
po3noiny UMOBIpHOCTEH 1 po3mofiny WMoBipHOCTEW [lyaccoHa, koiau 0OYHCITIOIOTE HMOBIPHICT TOIIT B
pa3i BEJIMKOTO YKCIIl HE3aIeKHUX BUMIPOOYBaHb 1 3 MaJlol0 HMOBIPHICTIO BiIOYBaHHS MOJiT B KOXKHOMY 3 IIHX
BUTIPOOYBaHb, TaK 1 MiJl YaC BUBYCHHS JIOKAJILHOI Ta iHTEerpanbHOI TeopeM MyaBpa-Jlanmnaca. Ha nmpaktumi
(hi3WKiB MeHIE I[iKaBUTh HMOBIPHICTH TOTO, IO JaHa MO BiIOyAETbCA piBHO m pasiB. Bakiupime
OLIHUTH HMOBIPHICTH TOTO, IO LS KUIBKICTH JIGKHUTh Yy NMEBHUX Mekax. OWiHKY MOXXHa OTpUMAaTd 3a
JIOTIOMOTOI0 1HTETpajbHOI TpaHWYHOI TeopemMu MyaBpa-Jlammaca, sSiky B yMOBax CTHCIOTO BUBYEHHS
Marepialy AOLiIBHILIE PO3MIIAAATH SIK HACIIOK HEHTPAJIbHOT IPaHUYHOI TEOPEMH.

3aodaua (pieenv mipxysany). Ha tenedonniit cranuii A obcmayroBytorscsi 2000 aboHeHTIB 1 He0OXiTHO
3’€IHYBATH iX 13 iHIIOK cTaHIli€eo B. Ska HaiiMeHIIIa KijbKiCTh JTiHIN moBUHHA 3B’ s13yBatu A i B, 106 y 99%
BUIIAJKIB BUKJIMKIB 3HaHILIacs BuIbHA JIiHIA? [IpOTAroM roguHu IMiK KOXHHH aOOHEHT PO3MOBIE 3 B y
CepeIHbOMY 2 XB.

HaBenenuit npukiaa Ha 3aCTOCYBaHHS 1HTErpajibHOI Teopemu MyaBpa-Jlaminaca MokHa BUKOPUCTATH
SIK T1i]] 9aC BUBUEHHS O1HOMIAILHOTO PO3MO/ILTy HMOBIPHOCTEH Ha MHOKWHI 3HAYCHb BUTIAJIKOBOI BEIMYHHH,
TaK i mijJ yac BUBYEHHS 3aKOHY BEJIMKUX YHCEIL.

B nociOuuky [7] € po3ain «Bumaakosi mpouecu», B SIKOMY PO3IIISHYTO HU3KY (I3MYHHMX MPOLECIB.
Hanpuknan, uepes mpomec IlyaccoHa oOmMUCyeThesi pO3Maja  pajioaKTHBHOI  PEYOBHHH, BiJMOBHU
panioycTaTKyBaHHS, HaJAXOKEHHsI BUKJIMKIB Ha Tese()OHHY CTAaHIIOI0 TOILO; npouec Binepa nmoB’s3aHuii 3
JUCKPETHOIO OJHOBHUMIPDHOIO MOZEIUII0 OpOYHIBCHKOIO pyXy YacTHHH, KOJIH TIOJIOKCHHS YaCTHHKHU
3MIHIOIOTECSl CTPUOKAMHU depe3 IMEeBHI MPOMDKKH Yacy; MapKOBCBKI MPOIECH (CTaHH CHUCTEMH B NESIKHI
MOMEHT 4Yacy), Au(y3Hi IPOIECH Ta 1HIIII.

T7: craTUCTM4YHI OLIHKM MapaMeTpiB pPO3MOAITy WMOBIpHOCTEH; HaAiliHI I1HTEpBaJiM, HaIiiiHA
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HMOBIPHICTB, MOHATTS PO METOJ] CTATUCTHYHHUX BUIIPOOYBaHb.

OnykTyallii BiTIrpaloTh BaXJIHMBY pOJIb B MPOIECi BHUKOPHUCTAHHS CYYaCHHX BHCOKOUYTIMBHX
NpUIagiB — Tepe3iB, ralbBAHOMETPIB 1 T. 1. UyTIHMBICTh UX NPUIIAAIB JyXKE BEIHKA, TOMY BUKOPUCTOBYIOUH
iX, MO)KHa peecTpyBaTH SIBUIA TOTO X MaciTaly, mo 1 ¢uykTyamii, KOTpi BHHUKAIOTh 3a PaxyHOK
TEIJIOBOTO PyXy MOJIEKYJ B IbOMY mpmiafi. ToMy MoKHa 3pOOHMTH BHCHOBOK: TpH 0O€3MOCepeTHbOMY
(omHOpa30BOMY) BHMipIOBaHHI (Di3MUHOI BENWYMHM, 3HAYEHHS KOTPOi MEHIIE, HDX 3HA4eHHA (PIyKTyarii
caMoro Npuiiaay, peecTpyeThCsl BIACHUN TemyioBuil pyx ((oH), a He 3Ha4YeHHS BHUMIipIOBaHOI BelW4nHU. B
[IbOMY BHUITQJKy KaXyTb, IO 4epe3 TEIUIOBUH PyX HAKJIAIA€ThCS TPAHMI YyTIMBOCTI JaHOI KOHCTPYKIIi
npunaay (B pa3i OMHOKPATHOTO BUMiPIOBaHHS).

T8: eneMeHTH KOPEISLIHHOTO Ta pErpeciiHOro aHamizy. SIKIIO BHBUCHHS CTOXACTHKH 3H1HCHIOETHCS
napaneinbHO 3 MaTeMaTUYHUM aHaJi30M, TO MiJ 4ac BUBYEHHS TeM 4 1 5 y CTYAEHTIB MOXYTh BHUHUKATH
poOJIeMHU CTOCOBHO OOYHCIICHHS KPAaTHUX IHTETPaIiB, a I Yac BUBSACHHS PIBHSHHS MPSMOI JIiHIT perpecii
(78) — i3 3acTocyBaHHSAM aJIrOPUTMY BiJIIYKaHHS TOYKH JIOKAJIFHOTO MiHIMyMY (DYHKIIT TBOX 3MiHHHUX.

T9: ctaTucTUYHA TIEpEBipKa TiMoTe3.

Bupuatoun 7§, BapTO CTHMYINIOBATH CTYJEHTIB NMPOBECTH MOCIIIPKEHHS: BUMIPSBIIN aTMOChEpHUI
TUCK Ha KOXKHOMY 3 TMOBEpXiB 16-moBepxoBOr0 OyAWHKY, 3MIHCHUTH TOIIYK PErpeciiHoi 3aJeKHOCTi Y

—k-h

BUIIIAAL P = P, -€ , 3BIBIIM IONEPEOHBO LUIAXOM JIOrapuPMyBaHHS MOAEIb [0 JIiHIHHOT

In(p) =In(py) —k -h. Orpumani pe3ynpTaTH HaHECTH Ha KOpeJiliifHE IOJE Ta PO3B’A3aTH BUBEACHY

CHUCTEMY DpIBHSHb Uil BH3HAYCHHS HEBIOMUX Koe]illieHTIB piBHAHHS perpecii. B pesynbrari,
KOPHCTYIOUHCHh OTPUMAHOIO (POPMYIIOI0, 3MIHCHUTH MPOTHO3 JUIS 3aJaHO1 BUCOTH.

BucnoBku. Sfkmo y mnpomeci HaB4aHHS Teopii HMOBipHOCTEH MaiOyTHIX yuuTeniB (i3uKH
BCTaHOBIIIOBATH MDKIIPEIMETHI 3B’3KH MK CTOXaCTHKOIO Ta (DaXxOBUMH JAMCIHUILTIHAMH, BUKOPHCTOBYBATH
3aBIaHHs, TOAIOHI 0 MOJAaHUX BUIIE, TO CTYJICHTH 3MOXYTh Ha0yBaTH MaTeMaTHYHUX KOMIICTEHTHOCTEH SIK
PiBHS BIITBOPEHHS, PiBHSI BCTAHOBIICHHS 3B’ SI3KiB, TaK 1 PiBHS MipKyBaHb.

3 metoro 3abesmnedeHHs iHTeHcH(DiKaLii Mpoliecy HaBYaHHS, 3abe3rneveHHs] HeOOXiIHUX PIBHIB OCBITH
JIOIITBHO 3aIpOBa/DKyBAaTH KOMOIHOBaHE HABUAHHS IS TIOEJHAHHS ayJUTOPHUX 3aHSATH 3 103aayIUTOPHOIO
poboToro Ha oOcHOBI 3ampoBakeHHs HOBiTHIX IKT. Jlns 3ampoBapkeHHS IHHOBAIIHOT TEXHOIOTIT
KOMOIHOBaHOTO HaBUaHHS CTOXACTUKH HEOOXIJHE IeqaroriyHe MPOCKTYBaHHS TaKOTO HAaBYaHHS, IO €
NpeMETOM TOAATBIINX PO3BiIOK.
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o0pa3oBaTenbHOM cpeabl. PackpbIBaloTCsl BO3MOXKHOCTH MCIIONB30BaHUSI KOMOWHHUPOBAHHOTO OOYUCHHS JUIS
obecrieyeHns (HopMHpOBaHNE MaTEMAaTHYECKUX KOMIETEHTHOCTEH Oyaymmx y4uuresneil GU3HKH B mporiecce
U3y4YeHUs1 y9eOHOH AucHuIuInHbl « Teopusi BEposSTHOCTEH U MaTeMaTHyecKas cTaTHCTUKay. [Ipeanoxen pan
npodecCHOHANBFHO HAMPaBJICHHBIX 3a/1a4 AJIS1 IIOATOTOBKU OyAyIINX yuuTened pu3nku.

KnioueBble cjioBa: Teopusi BEpOATHOCTEH, MaTeMaTHUecKas CTATHCTHKA, CHCTEMa MaTeMaTHYECKHX
KOMIIETeHTHOCTEH, KOMOMHHPOBAHHOE O0YyUICHHE.

Providing a competence approach in teaching the theory of probability and mathematical
statistics of future physics teachers

T. G. Kramarenko

Resume. The article considers the problems of creating a computer-oriented educational environment.
The possibilities of using blended learning to provide a competence approach are revealed on the example of
the educational discipline "Theory of Probability and Mathematical Statistics". A number of professionally
directed tasks for the preparation of future physics teachers are offered.

Keywords: probability theory, mathematical statistics, system of mathematical competences, blended
learning.

YK 514.174
T.B. Ilinropna
KaHJUJAT NIeIaroriYHUX HayK, TOIICHT,
Harmionansauii megaroriyanii yHiBepcuret imeHi MLIL. JIparomanoBa

33CTO€yBaHHH reOMETpUYIHUX NMMEPETBOPEHL 10 pO3B’H3yBaH]—[H 3aa4 3 mapamMmeTrpamu

AHotanis. /[ po3B's3yBaHHS 3a7a4 3 HMapaMeTpaMH MOTPIOHO ocoOnmBa TTUOWHA aHAT3y YMOBH i
JIOT1YHOI CXeMHU PO3B’sI3yBaHHS 3ajadi. BuzHaueHo, 110 A po3B’si3yBaHHs 33134 3 MapaMeTpamMH JOUiIbHO
BUKOPUCTOBYBaTH KOMIT I0Tep, 30KkpeMa, mporpamy GRANI. HaBexeno npukian po3s’s3yBaHHS 3aaadi 3
napameTrpamu 3a gormomororo GRANI.

Koarouosi ciioBa: 3agay4i 3 mapamerpamu, nporpama GRANI.

BuB4eHHs i3UUHUX, XiMIYHUX, EKOHOMIYHUX 1 0araTbOX iHIIMX 3aKOHOMIPHOCTEH 4acTO MPU3BOAUTH
JI0 PO3B'sI3yBaHHS 3a/1a4 3 MapaMeTpaMu, 10 JTOCIIIKESHHS MPOLECiB B 3aJIEXKHOCTI BiJl 3HaYCHb MapaMeTpiB.
[IpakTdHO KOXKHA 3a7ada 3 MiAPYYHUKA (i3HMKH a00 €KOHOMIKM — II€ TeKCTOBa aireOpaiuyHa 3amava 3
napamerpamu. [l po3B’s3yBaHHS 3a7ad 3 MapaMeTpaMH MOTPIOHO 0CcOO0JMBA TJIMOMHA aHAi3y YMOBH i
JIOT1YHOI CXE€MH PO3B’SI3yBaHH 3a1aui.

B [2] Bu3HaueHO Taki OCHOBHI THIIOBI MOMMJIKH, IO JOIYCKAIOTh Y4HI MiJl Yac pPO3B’sI3yBaHHA 33134 3
napamMeTpamu:

- 3MiHa 00JIaCTi AOMYCTUMHUX 3HaUYeHb 3MiHHOI 200 QyHKIIIT;

- HEBPaxOBYBaHHS BJIACTUBOCTEW (YHKIIN (HANPWKIAA, ITOKA3HWKOBOI) B 3aJ€KHOCTI BiJl 3HAYEHHS
napamerpa;

- mepexiJi 10 HaciIKa, a He JI0 PIBHOCUIIBHOT'O PIBHSHHS a00 HEPIBHOCTI;

- 3MiHa CTENEeHs BUPa3y 3a Pi3HUX 3HAYCHb IapaMeTpa;

- HENOBHE JIOCTIUKEHHS! MOJKJIMBUX BUIA/IKIB.

BurmpaenenH:o 1 3ao0iraHHIo 3a3Ha4€HNX MOMHJIOK CIPHUSE€ BUKOPUCTAHHS KOMITIOTEPHUX MPOrpaM il
yac po3B’sA3yBaHHS 3alad 3 IapamMeTpaMH, 30KpeMa, CUCTEM KOMIITOTEPHOI MaTeMaTHUKH, MporpaM s
no0yaoBu rpadikiB QyHKIIH.

3amayi 3 mapaMeTpaMd MOJYKHA PO3B’sA3yBaTH aHAIITHYHO a00 rpadivyHO, OJHAK 3HAHHS IIKOJISAPIB
00OMEXYIOTBCS BMIHHSIMH OyJlyBaTH Tpadiku eleMeHTapHHX (DYHKINH i BUKOHYBAaTH IEBHI IMEPETBOPEHHS
mux rpadikiB. Takok, OZHUM 3 OCHOBHHMX €TamliB pPO3B’sI3yBaHHA 3ahay 3 MapaMeTpaMH € BU3HAUCHHS
oOmacti 3HadeHb. BusHaunTH 00NacTh 3HAa4eHb MOXKHA rpadiuHo. 3HAYHO PO3IIMUPUTH KOO 3amad 3
napameTpamy, [0 MOXXYTh PO3B’S3yBaTH Y4HIi, MOJKHA 32 PaXyHOK CY4acHOTO IPOTPaMHOTO 3a0e3reveHHs,
30KpeMa Iporpam 3a JOMOMOTOI0 SIKUX MOXHa OyayBatu rpadiku GyHKUil, o0 3a1aHi HESIBHO.

[Ipuknanom takoi mporpamu € GRANI [4]. IIporpama GRAN1 npusHaueHa 11t rpadivHOrO aHamizy
dbyHKIiA, 3BigKKM 1 moxomuTh 11 Ha3Ba (GRaphic ANalysis). IIporpama pospobiena B HarionaabHoMy
nenarorivuiomMy yHiBepcuteTi imeni M.IIL. JlparomaHoBa. [lporpaMHuii MPOJYKT BiTbHO MOUIMPIOBAHHH.
Moro MoxHa 3aBaHTAXMTH BUKOPHCTOBYIOUH IOCHIAHHs http://ktoi.ii.npu.edu.ua/index.php/uk/granl. Ilix
yac poOOTH 3 MPOrpPaMOr0 MOXKHA BHOpaTH iHTep(eic 3 OJIHIEID 3 MOB: YKpalHChKa, POCIHChKa, aHTIIIHChKA,
nosibcka [3]. OmHiero 3 MOCIyT MaHoil MporpaMu € 3alaHHsa (GYHKIIN 3 TapaMeTpoM, 3HAYCHHS SKOT0 MOYKHA
JIeTKO 3MiHIOBaTH, a rpadik naHoi QyHKUIi mepeOyloBYEThCS aBTOMATUYHO B 3aJIEKHOCTI BiJ 3HAYEHHS
napamerpa.
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