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BITPOBA[P)KEHHS EJJEMEHTIB TEOPII UMOBIPHOCTEH TA
AJI'OPUTMIYHHUX ITTAXOAIB Y MATEMATHUYHY OCBITY

Codpin I'pomosa, Jlapuca Hopik

Xapxkiscokuil nayionanshuti ekonomiynui yHieepcumem imeni Cemena Kysneys, m. Xapkie

AHoTanis. Po3misiHyTO 1HTErpaliito anropuTMIYHOTO MUCIIEHHS, KMOBIPHICHOTO MOJIETFOBaHHS
Ta UG POBUX IHCTPYMEHTIB Y MaTeMaTH4Hii OCBITI A7l OPMYBaHHSA MaTeMaTHYHOI IPaMOTHOCTI Ta
KPUTHUYHOTO MHCIEHHS. [loka3zaHO, SIK TO€AHAHHS JIOTIYHOTO CTPYKTYPYBaHHS 3a]ad, OI[IHKH
HEBU3HAYEHOCTI Ta BUKOPUCTAHHA Cy4yacHUX IUGPOBUX MIIATPOPM CIPHUSE POIBUTKY aHATITHUHUX
KOMIETEHTHOCTEH, 3AaTHOCTI MpuiMaTh OOTPYHTOBAHI pIMIEHHS Ta MpPALOBaTH 3 BEITUKUMHU
MacuBamMH JaHuX. HaBeneHo y3aranbHEHHsS B3a€MO3B 3Ky KIJIIOYOBUX KOMIIOHEHTIB HaBYaHHS Ta
iXHi BHECOK Y PO3BUTOK KPUTUYHOT'O MUCIICHHS

Knrouosi cnosa: MmaremaTrdHa OCBiTa, alTOPUTMIYHE MHUCIICHHS, HMOBIPHICHE MOJICITFOBAaHHS,
U(POBi IHCTPYMEHTH, KPUTHUHE MUCIICHHS, MaTeMaTUYHa IPaMOTHICTb.

IMPLEMENTATION OF ELEMENTS OF PROBABILITY THEORY
AND ALGORITHMIC APPROACHES IN MATHEMATICS
EDUCATION

Sofiia Hromova, Larisa Norik
Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine

Abstract. The integration of algorithmic thinking, probabilistic modeling, and digital tools in
mathematics education fosters mathematical literacy and critical thinking. Combining logical task
structuring, uncertainty assessment, and modern digital platforms enhances students’ analytical
competencies, decision-making skills, and ability to work with large data sets. The interrelation of
key learning components and their contribution to the development of critical thinking is summarized.

Keywords: mathematics education, algorithmic thinking, probabilistic modeling, digital tools,
critical thinking, mathematical literacy.

CydacHe CycHuJIbCTBO BUCYBa€ HOBI BUMOTH JIO IMIJATOTOBKH OCOOWCTOCTI, €
MPIOPUTETHUM 3aBIaHHSIM OCBITHBOTO MPOIECY CTa€ HE JIMIIE TMepenavya 3HaHb, a |
PO3BUTOK 3[aTHOCTI 10 e(peKTUBHOI 00poOKH iH(pOopMallii, BUAIEHHS CyTTEBUX JAHUX
13 BEJIMKUX MAaCHBIB Ta MPUHHATTA OOTPYHTOBAHUX PIILIEHb, III0 OCOOIUBO aKTyaJIbHO
y MaTeMaTU4Hii OCBITI Ta HaBYaHHI 1H(OPMAIIITHUX MPOIIECiB. 32 TAKMX YMOB POJIb
BHUKJIaJa4ya JUCIUIUIIH MaTeMaTUYHOTO LMKy ToJyisirae y (opMyBaHHI COIIaJIbHO
aJlanToBaHO1 0COOUCTOCTI, 3/IaTHOI IIBUJIKO OPIEHTYBATHUCS B PI3HUX CUTyallAX Yepe3
NpU3MYy QJITOPUTMIYHOTO aHai3y Ta OIIHIOBAHHS MWMOBIPHICHUX XapaKTEPUCTHK
MOJIIA, @ TAKOXK Y PO3BUTKY BMIHHS 3aCTOCOBYBATH OTPUMaHI1 3HAHHS 10 IPAKTUYHHX 1
JOCIIITHALIBKUX 3a/1a4.

AnropuTMiKa Ta Teopis WMOBIpHOCTEH 3a0e3medyroTh 3100yBadiB OCBITH
THCTpPYMEHTAapieM Jisl JIOTIYHOTO CTPYKTYpPYBAaHHS AisUIBHOCTI, TOOYIOBH MoJeNeH 1
cucrteMaTuzauli iHpopMalii, a TakoX i1 KPUTHUYHOTO aHajizy OTPUMAHUX
pe3ynbpTariB. BukopucTaHHs anrOPUTMIYHUX METOJIB Y HABYAJILHOMY IPOIIEC] CIpUsE
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(GopMyBaHHIO HABUYOK IMOCJIJIOBHOTO 1 QHAJIITUYHOTO MHUCJIEHHS, TOMl K
OTpallOBaHHS WMOBIPHICHUX 3ajJay JoIMoMarae po3BUBaTH KoMIleTeHLIi y cdepi
OLIIHIOBaHHSI HEBU3HAYEHOCTI Ta MPUIUHATTS ONTUMAJIBHUX pilieHb [1].

CyuacHi nudposi miarpopmu, Taki sk MS Excel, Python, R Ta MATLAB,
JI03BOJITIOTH €(DEKTUBHO MOEAHYBATH AJITOPUTMIYHI Ta HMOBIPHICHI MiIXO/IU, HATAI0UU
CTYIEHTaM MOXJIUBICTh E€KCIEPUMEHTAIBHO TEPEBIPATH TEOPETUYHI KOHIICMIII Ta
OLIIHIOBAaTH HEBU3HAYEHICTh y JIaHUX.

Po3BUTOK aHaMITHYHUX 1 JIOTIYHUX HABUYOK CTBOpIOE€ (yHAAMEHT st
(dhopMyBaHHS KPUTUYHOTO MHUCIICHHS, SIKE CHOTOIHI PO3TIISIIAIOTH SIK OJHY 3 KITFOUOBUX
xomriereHTHOCTeH XXI cTomiTra. BoHO € 3arpebyBaHNM Ha Cy4acHOMY PUHKY Mparii
Ta BIJIIrPa€ BAXKJIUBY POJb y MpodeciiiHiid miaroroBi ¢axiBiiB. GopMyBaHHS €T
KOMIIETEHTHOCTI Ma€ 3/[IHCHIOBATHCS] CUCTEMHO MPOTATOM YChOTO MEPioy HaBYAHHS,
IHTErpyro4rd TEOPETUYHI 3HAHHS, MPAKTUYHI HABUYKU Ta LIUQPPOBI IHCTPYMEHTH IS
MOJICTIIOBAHHSI, aHAJII3y Ta Bi3yatizallii JaHux [2].

3Bakarouy Ha CKJIAJIHICTh 1 MacCIITA0HICTh 3aB/IaHb, 110 CTOSTH MEepPel] CydacCHUM
3100yBadYe€M OCBITH, CTa€ OYEBHIHHUM, IO PO3BUTOK AHAIITUYHOTO Ta KPUTHIHOTO
MUCJIEHHSI Ma€ HaOyBaTH HACKPIZHOTO Xapakrepy. @opMyBaHHS BaXKJIMBHUX SKOCTEH
OCOOHMCTOCTI Ta 3JaTHOCTI A0 OOIPYHTOBAHOTO MPHUUHATTA pIIIEHh HE MOXE
oOMEXyBaTHCsl JIMIIIE OJHUM €TarnoM HaB4YaHHA. BoHO moTpebye MUTICHOTO Ta
CUCTEMHOTO TIAXOMy, SIKWA 3a0e3nedye MOCTyNoBYy TpaHC(OpMAIlI0O MHUCICHHS —
MOYMHAIOYM 3 OMAaHyBaHHsS 0a30BUX JIOTIYHUX CTPYKTYp Y IIKOJI M 3aKIHUYIOYH
BUIBHUM OTNEPYBAaHHIM CKJIAJHUMH MOJEJISIMU Ha PIBHI BULIOTO HABYAJIBHOTO 3aKJIay.

CydacHi TOCTIIKEHHS MiITBEPAXKYIOTh €)EKTUBHICTh 3aCTOCYBAaHHS HIU(PPOBUX
IHCTPYMEHTIB JIJIs1 TIATPUMKH HaBYaHHS WMOBIPHICHUX KOHIENINA y Imkoji. Tak,
aBTopu pobotu [3] MPOAEMOHCTPYBaiH, IO BHUKOPHCTAHHS 3acO0IB JUHAMIYHOL
MaTEMaTHKH J03BOJISE YUHSIM €KCIIEPUMEHTAILHO JTOCIIHKYBATH BUITAIKOBI TIPOIICCH,
dbopMyBaTH IHTYIllIFO IIOJAO MWMOBIPHICHMX 3aKOHOMIPDHOCTEH Ta pO3BUBATH
aIrOpUTMIYHE MUCJICHHS 1€ HAa TOYaTKOBHX eTamax HaBuaHHs. lle migkpeciroe
HEOOX1HICTh TOEIHAHHS AITOPUTMIYHOT KYJIbTYPH Ta METO/IB CTATUCTUYHOIO aAHAIIIZY
st GOpMyBaHHSA IUIICHOTO AHAMITHYHOTO MHMCICHHS, 30KpemMa y poOoTi 3
1H(bOpMaIIITHUMU TIPOIIeCaMy, TAKUMU SIK TiependadeHHs TpadiKy JaHUX y Mepexax
YM OLIIHKA HMOBIPHOCTI MOMUJIOK Y IPOrPAMHOMY 3a0€3MeUYEHHI.

Takuii miaxia 703Bojsie MaiOyTHHOMY (DaxiBIIO HE JIMIIE BIATBOPIOBATH T'OTOBI
CXEMH, a CaMOCTIMHO OyayBaTh KOMILIEKCHI CTpATerii aHami3y, KpUTUYHO OIIHIOBATH
BEJIMKI MaCUBH JaHUX 1 IpUiiMaTy OOTPyHTOBAHI PIIEHHS B YMOBaX HEBU3HAYEHOCTI.
BaxxnuBo migKpecauTH, 110 JIOTiKa 1HTErpPOBAHOTO HABYAHHSA € YHIBEPCAIBHOIO Ta
3aCTOCOBHOIO Y Pi3HUX cdepax AiSIbHOCTI. BIIbIIICTh TOCTIIHUKIB BII3HAYAIOTh, 1110
e(eKTHBHE HaBYAHHS MPOTPAMyBaHHIO CJIiJI TOYMHATH HE 3 OTIAHYBAHHS CHHTAKCHUCY,
a 3 TIIMOOKOTO PO3YMIHHS JIOTIKM aJrOPUTMIB, 3aTHOCTI IMOCIIJIOBHO aHaji3yBaTu
YMOBY 3aJ1adi Ta BIITBOPIOBATH 11 CTPYKTYpPY Y BHUIJISAII JOTIYHO MOB’ si3aHuUX i [1].
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Came TOMY KIIIOYOBOIO YMOBOK JUIsl CTBOPEHHS €(EKTUBHOTO OCBITHBOIO
CepelloBUIIa cTae 3a0e3MeUeHHs HeTIePEPBHOCTI Ta MOCIIJOBHOCTI Y (hOpMyBaHHI IUX
HaBUYOK. [IpaBUibHUI OCBITHIM MAXIX J03BOJIsSIE 37100yBauy HE IPOCTO BYUTH
npaBuia, a MOCTYIMOBO OMAHOBYBATH AJITOPUTMIUHY JIOTIKY, sIKa € (yHIaMEHTOM OyJib-
KO MaTeMaTH4HOI 3a1a4i. Taka Jiorika crtae 6a3ucom Uil TIEPEXOay BiJ 3arajibHUX
KOHIICTI[IN /10 MPaKTUYHOI peasti3allli OCBITHIX CTpATerid, /e aJlfOPUTMHU MOCTAIOThH
y)K€ HEe TMpocTo aOCTpakiisiMU, a JdIEBUM 1HCTPYMEHTOM CTPYKTypyBaHHS
MaTreMaTU4YHUX 3a7a4 [3].

VY MaremMaTHuHIi OCBITI Cy4YacHI BUKIMKH aKTyalll3ylOTb MOTpeOy B SKICHIA
METOAMYHIA MATpUMII mporecy dopmamizamii 3aaad. OcoONHUBO 1€ CTOCYETHCS
3aB/laHb, 1[0 BUMAaralTh THYYKOTO IMIAXOMy Ta PO3YMIHHS MPHHIUIIB YHCEIBHUX
HaOmkeHs [4]. BomHouac 37aTHICT MUCIIUTH aJITOPUTMIYHO CTA€ HAMIMHOIO OMOPOIO
M1J] Yac aHami3y CUTyallli, e pe3y/bTaT He € OJJHO3HAYHUM, a 3aJIeKUTh B1J] Oaratbox
BHNAAKOBUX YMHHUKIB. CaMme I MeXa MDK YITKOIO ITOCJIIJOBHICTIO I Ta
BapIaTUBHICTIO HACIIAKIB 3yMOBIIOE€ HEOOXIIHICTh JOIMOBHEHHS aJTOPUTMIYHOI
KyJAbTYpU METOAAMH CTaTHCTUYHOTO aHai3y Ta CTOXaCTHYHOTO MOJICTIOBAHHS.

Cnig TakoX 3a3HAUUTH, IO Cy4yacHa COLIaIbHO-€KOHOMIYHA peaibHICTb
M1IKPECIIOE HEOOX1THICTh BBEICHHSI KOMOIHATOPHO-IMOBIPHICHUX €JIEMEHTIB B OCBITY
K 0a30BOTO IHCTPYMEHTY [IJIsi MPUHHATTS pIillieHh B yMOBaxX HeBU3Ha4deHOCTI [3].
[Tpuknaay MpakTUYHOT 3HAUYIIOCTI BKIIIOUAIOTh YUacTh Y JIOTEPEsIX, OIIHKY PU3UKIB Y
a3apTHUX ITpax, MJIAHyBaHHS OCOOMCTUX €KOHOMIUHHUX Ta MOJITUYHUX PIIIEHb M1 Yac
BuOOpiB. [lomiOHMi miaxiyq MoXHa €(EeKTUBHO JAEMOHCTPYBaTH Ha 3aJadax
CTOXaCTUYHOTO MOJICIIIOBAHHS, JIe pe3yJIbTaT PO3MISIAETHCS SIK BUTIAIKOBA BEIMYMHA 3
PO3IOALIOM WMOBIPHOCTEH, IO J03BOJISIE CTYACHTAM OIIHIOBATH PU3UKH Ta JOBIpUl
1HTEpBaJIN MPOTHO3Y Y PI3HUX 1H(OPMAIITHUX Mpoliecax, HAMPUKIIAA MPOTHO3yBaHHI
Tpadiky mepexi abo oO6poOui 3anuTiB cepBepiB. Lli cuieHapii 1eMOHCTPYIOThH, IO
3100yBavi OCBITH MOBUHHI HABYATHCS aHATITUYHO OIIHIOBATH WMOBIPHICTh HACTAHHS
PI3HUX MOIIH, 0 € KPUTHYHOIO KOMITETCHITIEI Y CYy9acHOMY CBITI.

Y HaBuaJbHOMY KOHTEKCTI KOMIT'IOTEPHE CTOXaCTHYHE MOJCITIOBAHHS
BUKOPUCTOBYETHCS JJIS UTFOCTpAIlii MOBEIIHKA WMOBIPHICHUX TIPOIIECIB 1 (hOpMYyBaHHS
KOMITETEHTHOCTEN Yy poOOTI 3 BUMAJKOBUMHU BETMUYMHAMU 1 TaHUMHU [5].

Hexaii 3aranbHa KUIBKICTh CIIOCTEPEKEHb 3MIHHOT Y JIOPIBHIOE N: V1, ya,..., Y.
InTepBan i = 1, 2,..., n HA3UBaIOTh JOCTYITHUM JJIsl CIOCTEPEIKEHHS, a IHTEpBaJ T > n
— HemoctymHuM. OCKUIBKM peajbHl TMPOIECH MalTh WMOBIPHICHY NPUPOLY,
JACTEpMIHOBAHUN aAJTOPUTM JIOTIOBHIOIOTh CTOXAaCTHYHOIO MOJEIITI0 TOXHOKH, a
MIPOTHO3HE 3HAYEHHS PO3MVISIAIOTh HE SK (PIKCOBAHY BEJIMYMHY, a SIK BUIIAJKOBY 3
HEMUHYYHMH TOMWJIKaMU. Taki Mojeni [alTh 3MOTY UIIOCTPYBaTH CTyAEHTaM
BapiaTUBHICTh MOXKJIMBUX CIIEHAPIiB 1 (OpPMYBaTH KOMIETEHIII] Y poOOTi 3 JaHUMH Ta
WMOBIPHICHUMHM OLIIHKAMH.

Hactynaum eramom € Bepudikailisi pe3yiabTaTiB, ska mependadae MepeBipKy
MPaBUJIBHOCTI ANTOPUTMIYHMX KPOKIB Ta OI[IHKY CKJIaJHOCTI OOYMCIIOBAIBHOIO
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npouecy. HaBuanHda MmeromaM Bepudikaiii, HampUKIaa, NOPIBHSIHHSA YHUCEIbHUX
HAOJIMKEHb 13 TEOPETHMYHHMHU OUIKYBaHHSIMH, (QopMmye y 3700yBadiB KpUTHYHE
MUCJICHHA Ta TOTye iX 10 peanbHOi mpodeciiinoi misuibHOCTI. CyuacHi 1uposi
iHCTpyMeHTH, Taki sk MS Excel a0o auHamiyHi MaTreMaTW4HI CHCTEMH,
aBTOMATU3YIOTh OOYMCIICHHS Ta JIO3BOJISIOTH CTYJACHTAM 30CEPEIUTUCS HAa aHAI31 Ta
iHTepnperaiii nanux [1].

Takuit migxig g0 Bepudikaiii Ta aHamizy pe3ylbTaTiB J03BOJSE HAOYHO
MPOJEMOHCTPYBATH, $K TOEAHAHHS AJITOPUTMIYHOTO MHUCJICHHS, WMOBIPHICHOTO
MOJICTIOBaHHS Ta LU(POBUX I1HCTPYMEHTIB CIpHsi€e (POPMYBaHHIO MaTEMaTHYHUX
KOMITETEHTHOCTEH 1 pO3BUTKY KPUTUYHOTO MUCJICHHS, 1110 LTIOCTpye Tabdm. 1.

Tabmuus 1
B3aeM03B’s130K KIIOUOBHUX KOMIIOHEHTIB MAaTEMAaTUYHOI OCBITH Ta iXHIil BHECOK y
(dbopMyBaHHS KPUTUYHOTO MUCJICHHS

Komnonent -~ MaremaTuyHi Pesynbrar qus
OcHOBHI [i1i Ta HABUYKH .
HaBYaHHS KOMIIETEHTHOCTI] KPUTHYHOTO MHUCJICHHS
Jloriune MUCJICHHS,
. CrpykTypyBaHH 3a/1a4, . . ®opMyBaHHs HABUYOK
AnroputmivyHe IIOCIIOBHICTb, .
no0y/10Ba OJIOK-CXEM, CHCTEMHOTI'0 aHaJi3y Ta
MUCJIEHHS . MOJIEITFOBAaHHS ,
IUTAaHYBaHHS KPOKIB . pO3B’sI3aHHA 3a]1a4
POLIECIB
Oninka HeBU3HavyeHocTi, | Pobora 3 . .
o . . VYMiHHS OLIIHIOBATH
NmoBipHicHE | moOy0Ba JOBIpUUX BUIAJKOBUMU .
. . . PHU3UKH, IPUHMATH
MOJICTIIOBaHHS | IHTEpBaIiB, aHAJI3 BEJIMYNHAMU, C
s . . OOIpYHTOBaHI1 pILICHHS
PU3HKIB CTaTHUCTUYHUI aHami3
Bukopucranas MS . .
. . MonentoBaHHS, [TinBuIIEHHA TOYHOCTI Ta
[Mudposi Excel, nuaaMivyamnx . :
. 00pobka JaHux, e(eKTUBHOCTI aHami3y,
IHCTpYMEHTH | MaTEMaTHUYHUX CHCTEM, . . . .
- Bi3yamizamis LIBHMJIKA [IEPEBIPKA TIIIOTE3
CUMYJISALIN
. Komb6inyBanHs
InTerpanis ATTOPHTMIB KommiekcHa ®opMyBaHHSI KPUTUYHOTO
BCIX aIrop S MaTeMaTH4Ha MUCJIEHHS Ta 34aTHOCTI J10
. HMOBIpHOCTEH Ta . o )
KOMITOHEHTIB . IPaMOTHICTb CaMOCTIHHOTO aHaJi3y
U(PPOBUX METOIB

Takum 4YuHOM, 1HTErpaiis aJIrOpUTMIYHOTO MMCIJICHHS, WMOBIPHICHOTO
MOJICIOBaHHs Ta UU(GPOBUX IHCTPYMEHTIB y HaBYaJbHUN mpouec Qopmye y
3100yBay1B KOMIUJIEKCHY MaTeMaTUYHYy T'PaMOTHICTb, 3AaTHICTh aHAIITHYHO OL[IHIOBATH
PU3UKH Ta MPUUMAaTH OOTPYHTOBAHI PIIIEHHS B YMOBaX HEBU3HAYEHOCTI.
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MATHEMATICAL TRAINING OF ENGINEER

Inesa Hural, Liana Smolovyk
Ivano-Frankivsk National Technical University of Oil and Gas, Ivano-Frankivsk, Ukraine

Abstract. The main problems of implementing a professional focus in mathematics education
in higher technical education institutions are considered, in particular, the limited amount of teaching
time, the growing role of independent work, the time inconsistency between the study of mathematics
and professional disciplines, as well as the insufficient level of educational motivation. The need to
search for effective pedagogical strategies is emphasized.

Keywords: professional orientation of education, mathematical training, oil and gas engineering,
pedagogical strategy.

Training technical specialists is one of the most important tasks of the modern
education system, as it forms the basis for the development of production, science, and
technology. Mathematical disciplines play a special role in the training of bachelors
and masters at technical universities, as they provide the theoretical basis for in-depth
mastery of natural sciences, general technical, and specialized disciplines. Full mastery
of mathematics in technical higher education institutions occurs in direct or indirect
interaction with the professional sphere of the future specialist. In this context,
mathematics acts as a service discipline that provides tools for modeling, analyzing,
and solving applied engineering problems. Therefore, the implementation of
professionally oriented training is one of the promising directions for improving the
mathematical training of future engineers (see [1]-[5]).

As a service discipline, mathematics provides a methodological and instrumental
basis for studying other courses. Differential and integral calculus is used in mechanics,
hydraulics, and thermal engineering; linear algebra and numerical methods are used in
computer modeling and data analysis; probability theory and mathematical statistics
are used in risk assessment and reliability of technical systems. In particular, in oil and
gas engineering, mathematical methods are an indispensable tool for analyzing,
forecasting, and optimizing technological processes.

Linear algebra and matrix analysis methods are used to solve systems of equations
that arise in numerical modeling of oil and gas fields. They are used in processing the
results of geophysical studies of wells and analyzing large arrays of experimental data.
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