WHHOBAIIMOHHBIE METO/1bI B ITIPOLECCE
HPEINIOJABAHUSA BBICHIEU MATEMATHUKMU 15
bBYAYIIUX BOEHHbBIX UH)KXEHEPOB

Innovative methods in the process of higher mathematics for future military
engineers
Irina Khomuyk

Vinnytsia State University, Ukraine

Ievgeniia Ivanchenko
Military Academy (Odessa), Ukraine

Oleg Maslii

Military Academy (Odessa), Ukraine

Marina Gorlichenko
Military Academy (Odessa), Ukraine

Abstract. In today's conditions, special attention is paid to ensuring the defense capability of
the state, which requires from the system of higher military education the training of a future
officer capable of solving military-technical problems of any complexity based on the basic
knowledge that he received while studying at a higher military educational institution. As the
most regulated sphere of education, military education requires the introduction of innovative
technologies that will increase the interest of cadets and the degree of materials assimilation,
in particular, in the academic discipline «Higher Mathematicsy. The problem of choosing
teaching technologies in higher military educational institutions can be recognized as one of
the most important, requiring theoretical and practical development at the level of teaching of
each individual discipline and educational process in general. The purpose of the article is
theoretical and empirical substantiation of the modern innovative technologies use in the
process of studying higher mathematics in higher military educational institutions. The
following methods were used during the research: theoretical — the study and analysis of
literature on the introduction of innovative technologies into the educational process of
higher educational institutions and higher military educational institutions;, modeling;
empirical — observation, conversation, testing, methods of statistical analysis for the
transformation of empirical data into quantitative indicators. The purpose of our
experimental study was to determine the impact of the innovative technologies use on the
learning process in higher military educational institutions. The results of the experiment
showed the effectiveness of the proposed innovative technologies in the process of
fundamental training of future military engineers.

Keywords: higher mathematics, higher military education, innovative technologies,
interactive technologies.

BBenenue
Introduction

Briciiee BoeHHOe 0Opa3oBaHHE TECHO CBSI3aHO C HWH)XCHEPHBIMU
npodeccusiMU M OPHUEHTHPOBAHO, B TMEPBYIO oOdYepeab, Ha (opMHpOBaHUE
npodeCCUOHAIBHOW KOMIETEHTHOCTH Oyaymiero oduiepa, o001aaaroero
YMEHHUSMH U HaBBIKAMH YMCTBEHHOW NESTEIBHOCTH, KOTOphIE obecredyar emy
BO3MOYHOCTb NepepadaThiBaTh OTPOMHbBIE 00bEMBI TOCTOSIHHO OOHOBIISIOIIEHUCS



uHopmanuu. 1 ToJIbKO MOTOM — Ha MOJTYyYEeHHE KOHKPETHBIX 3HAHUMN U3 Pa3HbIX
peAMETOB, YTO, B CBOIO OU€pe/lb, TO3BOJIUT €My pellaTh BOCHHO-TEXHUYECKUE
3a/1aud 000N CIOKHOCTU Ha OCHOBE 0a30BBIX 3HAHMI, MOJYYCHHBIX BO BpeMs
oOyueHusi B BbICIIeM BoeHHOM yueOHOM 3aBeieHuu (BBY3). Kpome Toro,
U3MEHWINCh TpeOOBaHUS K JIMYHOCTHBIM KadyecTBaM, KOTOPBIMH JOJHKEH
oOnagath Oyayuuii BOeHHBIM uHH¥keHep. Cpeau HUX MOXKHO BBIJCIHUTD
CIIOCOOHOCTHh MTPUHUMATH 0OOCHOBAHHBIE, B3BEIIICHHBIE PEIICHHS], CHCTEMHOCTb,
3¢ (HEKTUBHOCTh U ONITUMAJIBHOCTD JICUCTBUI B PA3IMYHBIX CUTYyalusaX. B cBs3u
C OTUM BO3HHMKAeT HACyIHas HEOOXOAMMOCTh B IEPECMOTPE TEXHOJOTHIA
IpernojaBanusl JUCIUIUINH, KaK MPOoEeCCHOHANBHBIX, TaK U (yHIaAMEHTAIbHBIX,
K KOTOPBIM OTHOCHUTCS JUcHUILIMHA «BhIcIas MatemMaTukay.

Kak wnaubonee pernamentupoBanHasi cdepa oOpa3oBaHUsS, BOCHHOE
oOpa3zoBaHue TpeOyeT BHEAPEHUS] MHHOBAIIMOHHBIX TEXHOJIOTUM, O3BOJISIOIINX
MOBBICUTh 3aMHTEPECOBAHHOCTh KYPCAHTOB M CTENEHb YCBOCHUS HMH
MaTepualoB, B YACTHOCTH, y4eOHOU TUCIUIUINHBI « BhIcias MmaTeMaTrka.

Takum oOpazom, npodseMy BbiOOpa TexHoiorui o0ydenuss BBY3 moxHo
MPU3HATH OJIHOM M3 BAXHEHIINX, YTO TPEeOyeT TEOPETUUECKONW U MPAKTUUYECKOM
pa3pabOTKU HA YPOBHE MPENOIaBaHUs KaXKI0W OTJEIBHO B3ATON AUCIUIUIMHBI U
y4eOHO-BOCIUTATENILHOIO MPOIIECcca B IIEJIOM.

[lens crTaThu — TEOPETHYECKOE U HMIUPHUYECKOE OOOCHOBAHHE
UCIIOJb30BaHUsI COBPEMEHHBIX HMHHOBAallMOHHBIX TEXHOJIOTUH B Mpolecce
W3YYCHUS BBICIICH MAaTEMATHKHU B BBICIIIMX BOCHHBIX YYEOHBIX 3aBE/ICHUSX.

Jnst  pgoctwkeHus 1end ObUTM  peaM30BaHbl  CIEAYIONIME 3aadyu:
1) oxapakTepru30BaHO COJIEPKAHUE WHHOBAIMOHHBIX TEXHOJOTUUA OOy4Y€HHUS B
By3€; 2) OXapakTepH30BaHO COJICp)KAHUE WHHOBAIMOHHBIX TEXHOJOTHUM
oOyueHHsI Ha 3aHITUSX 10 BBICHIEH MaTemaTuke; 3) OO0OCHOBaH BOIPOC
() PEKTUBHOCTH MCIOIB30BaHUS UHHOBAIIMOHHBIX TEXHOJOTHI Ha 3aHITUSAX IO
byHIaMEHTAIbHBIM TUCIUIUIMHAM, & UMEHHO I10 BBICIIIEH MaTeMaTHKeE.

3agaul  SMIOUPUYECKOTO MCCIEAOBAHUSA: OpraHu3alus, MpPOBEJICHHUE,
0o0paboTka M HWHTEpHpETalusl Pe3yJIbTaTOB MCIOJIb30BAHUS MHHOBAIIMOHHBIX
TEXHOJIOTUN B MPOIECCE M3YUYEHUs BBICIIEH MaTeMaTUKU OyyIIMMU BOCHHBIMU
UHKEHEPAMH.

Mertoapl uccaeqoBaHUs: TEOPETUUECKUE — U3YUEHUE U aHAJIU3 JINTEPATYPHI
[0 BHEJPEHUI0 MHHOBAIIMOHHBIX TEXHOJOTHUW B Y4E€OHBIN MpOIECC BY30B H
BBY3; moaenupoBanue; sMnupuieckue — HaO0IeHne, Oecea, TeCTUPOBAHUE,
METOJIbl CTAaTUCTUYECKOrO0 aHajlu3a [Jisg mpeoOpa3oBaHUs HSMIHUPUUECKUX
JTAHHBIX B KOJMYECTBEHHBIC MOKA3ATEIIH.

Teopernvyeckasi 0CHOBA TeMbI
The theoretical background

OguuM u3 mnOyTed MoOJAEpHU3AIMU O00pa3oBaHUsl YKpauHbl SABISETCS
BHEJpEHUE B YUEOHbIN MPOIIECC NHHOBALMOHHBIX TEXHOJIOTHH.



Kak ormeuaer H. byra, unHOBaimuss — HOBble (HOPMBI OpraHu3aluu
NEeSATENbHOCTY W YIpPaBJIEHUS, HOBbIE BHUJbl TEXHOJOTUN, OXBATHIBAIOLIUX
paznuuHble cdepbl ku3HenearenbHocTu uenoBeuectBa (byra, 2006). Torma
MHHOBAI[MOHHBIE E€IArOrMYECKUE TEXHOJIOTUHU, UCIIOJIb3YEMbIE B BY3€, MOXKHO
TPaKkTOBaTh KaK IPOEKTUPOBAHUE IMpernojaBaTesieM ydeOHOro mpolecca,
NOAYMHEHHOTO ITOCTABJIICHHOW LEIW C NPUBJICYEHUEM HEKOTOPBIX SJIEMEHTOB
HOBU3HBI.

A. ITometyn u JI. ITupoK€HKO BBIAEIAIOT YETHIPE IPYIIbl UHTEPAKTUBHBIX
TEXHOJIOTHI: HWHTEPAKTUBHBIE TEXHOJOTMM  KOOIEPAaTUBHOIO  OOy4YeHUS;
MHTEPAKTUBHbBIE TEXHOJOTUU KOJUIEKTUBHO-TPYIIIOBOIO 00yUY€HUs; TEXHOJIOTUU
CUTYallMOHHOTO MOJICJTUPOBAHUS; TEXHOJIOTHMH OOpaOOTKH JUCKYCCHOHHBIX
BonpocoB (ITometyn & ITupoxkenko, 2004).

HccnenoBanuss 1O  BHEAPEHUIO  MHHOBAUMOHHBIX  IE€JArOTHYECKUX
TEXHOJIOTUA B 00pa3oBaTelIbHbI MPOLECC BOEHHBIX YYE€OHBIX 3aBEACHUIA
OCYLIECTBJIsIa IUIesiia y4yeHbIX. B dYacTHOCTH, OTMedaercs, 4To BO BpeMs
NOJATOTOBKM  BOEHHOCIY)XAIlUX  MEPCIEKTUBHBIMU  SIBJISIOTCS  TaKHe
COBPEMEHHBIE TEXHOJIOTMM OOYYEHHs: MPOrpaMMHUPOBAHHOTO OOy4YEHHS;
MyJIbTUMEIUIHAS;  KOMIbloTepHass  (MHQOpMAlMOHHAs);  MOJYJIBHOIO;
JUCTAHIIMOHHOTO;  BUPTyaldu3alMyd  (MMUTAUMOHHOTO  MOJIEIIMPOBAHUS);
UCKYCCTBEHHOTO nHTeUiekTa (IBanuenko & Macmiit, 2018).

VY4yeHbIMH pa3paOoTaHbl MHTEPAKTUBHBIE TEXHOJOIMH, KOTOPBIE MOYHO
UCIOJIb30BaTh Ha 3aHATHUSX MO (yHAAMEHTaIbHBIM JUCIUILUIMHAM, B YaCTHOCTH,
BBICIIIEH MaTeMaTHKe U (hU3HUKE.

l. PenponyKTuBHBIE ~ WIpBI,  HANpaBlIEHHblE  Ha  (opMUpOBaHHE
HEOOXOUMBIX 3HAHUHN M yMeHu#l. VX 1enb — Bocco3aaTh B MaMsTH, YIiyOUTb,
YCOBEPIIEHCTBOBATH 3HAHUS CTYJIE€HTOB (KypPCAHTOB).

2. [Ipo6seMHO-TTIOMCKOBBIE 000011IeHHbIE UTPBIL, KOTOpBIE
PEeIyCMaTPUBAIOT 3JIEMEHTHI MMOMCKA, OCYIIECTBICHUS JIOTUYECKUX ONepaliuii,
ONMpasch Ha HMEIOIIMECS y CTYAEHTOB (KYpCaHTOB) 3HAHMS. OTH WIPHI
CTPOSITCSL HA IPOTUBOPEUUSIX MEKIY U3BECTHBIMU TEOPETUUECKUMHU 3HAHUSIMU U
HOBbIMU (pakTamu (XoM’ 1ok & XoM’ok, 2012).

3. TBopueckue Urppl, KOTOpbIE TOTOBSAT K MTO3HABATEILHON JIEATEIILHOCTH B
npolecce BbIIONHEHUS 3afaHuil. MXx wnenb — npuMeHars 00001eHue
IPOTUBOPEYMBBIX  SIBJIEHUHM  HMMHUTHPYEMOIO  IMPOLECCA;  MCIOJb30BaTh
0000IIeHne ¥ CHUCTEeMATHU3alMI0 JJIs  BBIIOJHEHUS Yy4uyeOHBIX 3ajJad B
CTaHAAPTHBIX U HECTAHJAPTHBIX CUTyalHsIX (XoM 1ok & Xom’1ok, 2013).

[Ipumenenne  HMHPOPMALMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJOTHMH B
[IPOLIECCE M3YUEHMs BBICIIEN MaTeMaTUKH COOTBETCTBYET sy MPEIaraeMbIX
HAyYHBIM COOOIIECTBOM MOIMYJISIPHBIX WHHOBAIIMOHHBIX METOJIOB OOydYeHUs,
TaKuX KaK: KOHTEKCTHOE OOydeHHEe, UMHUTAIMOHHOE OO0ydeHHe, MPOOJIEMHOE
oOydeHue, MOIyJIbHOE OOyYeHHE, MOJHOE YCBOCHHME 3HAHUMN, TUCTAHLUHUOHHOE
o6yuenue (lllectonantok, 2013).

B coBpeMeHHbIX ycnoBusiX MHGOPMATH3AIMK BBICHIEH IIKOJIBI HA TIEPBBIM



mjaH C TOYKHA 3pEHUsT HOBU3HBI, J(P(EKTUBHOCTH, IIEIECOO00OPA3ZHOCTH
UCIIOJB30BaHUsI B Y4eOHOM TMPOIECCE BBICTYNAIOT HWHTEPAKTUBHBIE W
MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

MeTtoabl, opranu3anus U pe3yabTaThl HCCIeT0BAHUS
Methodology, organization and results of the research

Bo Bpems mpenomaBaHus Kypca BbIclied Marematuku B BBY3
MIPUMEHECHHUE nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIX TE€XHOJIOTUHI
OTPAHUYMBAETCA  HMCIOJB30BAHHEM  MYJIBTHMEIUWHBIX  MPOCKTOPOB  JJIsS
MPOBEJACHUA JEKUUM. YacTUYHOE HCIOIb30BAHUE YKA3aHHBIX TEXHOJIOTUH
JUIIAET KYpPCAHTOB U IPENOJABATENIEH MOIIHOTO MHCTPYMEHTApPHs B MPOLECCE
oOy4eHus BbICIIEH MaTeMaTUKE, a UMEHHO: MPOBEJCHUE YaCTH MPAKTUYECKHUX
3aHSITHI B KOMITBIOTEPHBIX KjlaccaxX; MPUMEHEHHE JIEKTPOHHBIX Y4eOHUKOB BO
BpEMs JIEKUMOHHBIX, MPAKTUYECKUX 3aHITUN U CaMOIMOATOTOBKH; BO3MOKHOCTb
MTHOBEHHOTO KOHTPOJISI 0€3 CYIIECTBEHHBIX TPY103aTpaT; MpeloCTaBICHUE on-
line KOHCynbTaMi B yAOOHOE Il KypCaHTa W MPernojiaBaTeiisi BpeMs;
NPUMEHEHUE BBIUUCITUTEIBHBIX, YUYCOHBIX M OIEHOYHBIX on-line CEpPBUCOB, B
MOJIHOM MEpe COOTBETCTBOBAJIO OBl BHEIPEHHUIO YKA3aHHBIX MHHOBAIIMOHHBIX
METO/IOB 00y4YeHUs K MPopeCcCuOHAIBHON MOAT0TOBKE oduiiepos B BBY3.

VYyebOnast nucnuiuinHa «BpIcTias MaTeMaTUKa» BKIIFOYAET Psll MOAYJICH, B
KOTOPBIX YMECTHO NPUMEHSTh BCTPOCHHBbIE BO3MOxkHOCcTH MS Excel, uTo,
KOHEUYHO, TpeOyeT MPOBECHUS MTPAKTUUECKUX 3aHATUIN B CIICUATIU3UPOBAHHBIX
KOMIIBIOTEPHBIX KJaccax. Hampumep:

* Monynb «2neMeHThl TUHEHHOM, BEKTOPHOU anreOpbl U aHATUTHYECKOU
reoMmeTpun». Hapsany ¢ neMoHcTpanuen NeMCTBUM C MaTPULAMU, BBIYUCIEHUEM
ONpPENEIIUTENIEH U paHra MaTPULbl, PEIIEHUEM CUCTEM JIMHEMHBIX YPABHEHUN HA
JIOCKE BO BpEMS JIEKIIMU, YMECTHO MPENOCTABUTh KypCaHTAM HABBIKUA PELICHUS
ATUX 3a/a4 C NOMOIIBID BO3MOYKHOCTEHW YKA3aHHOTO pEJaKTopa BO BpeMs
MPAKTUYECKUX 3aHATHH. B [nanpHeWmeM 53TO WM MNPUTOAUTCS BO BpeMms
BBITIOJIHEHUSI PACUETHOIO 3aJaHusl 110 MOAYJI0 «JIMHeHOe MporpaMMUpPOBaHHUE.
Hexoropele 3amaun HEIMHEWHOrO NPOTPAMMHUPOBAHUS» W HA IPAKTUYECKUX
3aHATUAX 110 MOYIIO « Teopust urp».

* Monynes «Teopust BeposTHOCTEN». BbIUMCIEHUA BEPOSITHOCTEN C
OMOIIEI0 (POPMYJT KOMOMHATOPUKUA W BBIYMCIICHHSI, CBSI3aHHBIE C 3aKOHAMH
pacnpeneneHuss  CIy4YaWHbIX  BEJIWYMH, 3HAYUTEIBHO  YNOPOCTIATCA  IIPU
UCIIOJIb30BaHUU BCTpOeHHbIX (PyHkiuid MS Excel, TeM cambiM ocBoOoautcs
BpeMsi JUIsl  pelieHus OoJIbIIero  KOJWYecTBa 3aJad, YTO IMO3BOJIUT
COCPENOTOYUTHCA HA KAYECTBEHHOM aHAJIM3€ Pe3yJIbTaTOB.

* Monynb «27€MEHTBl MATEMATUYECKOW CTATUCTUKIY. BCIO MpakTUYECKYIO
4acTh KEJATEIbHO IIPOBOJAWTH B KOMIIBIOTEPHOM KJIACCE, YTO ITO3BOJIUT
YBEJIMYUTh MacCUBBI JaHHBIX U KPYT 3a7a4, KOTOPbIE KYpCaHTbl CMOT'YT PELIATh,
BE€lb BBIUMCJIECHUS TPAKTUYECKHM HE 3aHUMAKOT BPEMEHM; MCIIOIb30BaTh



rpaguueckue BO3MOXKHOCTH  KoMIbtoTepa. CrenuanbHble  BO3MOXHOCTH
MS Excel B 3aayax MareMaTH4ecKol CTaTUCTUKU MOKHO MPUMEHSTh Ha JIBYX
YPOBHSIX: HMCIOJIb30BAaHUE BCTPOEHHBIX CHEHHUAIbHBIX (DYHKIMI (moapasnuen
«CTaTUCTUYECKHE») U UCIOIb30BaHUE BCTPOCHHOrO makera «llaker anamuza.
Bnanenue stuMu BO3MOKHOCTSAMH OYJIET MOJE3HBIM KypcaHTaM IMpHU pelieHUuU
cyry6o npodeccroHaIbHBIX 3a/1ay.

* Mopnyns «JIuneiiHoe nporpammupoBanue. Hekoropeie 3amaum
HEJIMHEWHOI0  NporpamMMupoBaHus». [lng  3TOoro moxmyns  BMeCTE  C
BosMoxHOCTsIMU MS Excel (Bctpoennas ¢ynkmus «llouck pemenus» s
TPAHCHIOPTHOM 3a/Jaud) YMECTHO TMOJKIIOYUTh BBIUUCIUTEIbHBIC on-line
CEpBUCHI (JUIs1 pELICHMs 3aJad CUMIUIEKC-METOAOM). Torga MOXKHO YIEIHTh
OoJblle BHUMAHUS HE MEXAHMYECKMM IIOJICYETaM, a COCTAaBJIEHUIO
MAaTeMaTHYECKUX MOJEJIEW I10 IIOCTAHOBKE BOEHHBIX 3a7ad, TPAaKTOBKE H
aHaJIU3y IMOJYYEHHBIX PE3YIbTATOB.

* Monyne «Teopust urp». Ilpu pemenun 3agad T€OpUN Urp, B YACTHOCTH,
JUTSL HAXOXKACHHS ONITUMAJIbHOM CMELIAaHHOM CTpaTeruu, HE0OX0JMMO COCTaBUTh
U PELIUTh ABOMCTBEHHYIO 3aJauy, KOTopas TpeOyeT MCIOIb30BaHUs CUMILIEKC-
METOo/a.

OcHoBHas 3a7a4ya IpenoaaBaTess Ha 3aHATHUAX MO BBICHIEH MATEMATUKE HE
MIPEIOCTAaBUTD CTYyJCHTaM (KypCcaHTaM) TEOPETHUECKHUI Oarax 3HaAaHUM, KOTOPBIA
O4YeHb OBICTPO OOHOBIISETCSA, @ HAYYUTh UX CAMOCTOSATEIbHO OOHOBISTH 3TOT
Oarax. Ponp mpemojaBarenst 3aKiOYaeTCsl B MOTHBAIMH, OpraHU3AIlNH,
KOHCYJIbTUPOBAHUU U KOHTPOJIE pabOTHI CTYJCHTOB HA 3aHATUAX. VIMEHHO uist
o0OecrieyeHrss 3TOM LENM Mbl MPEIaraéM HCIOJIb30BAaHUE HWHTEPAKTUBHBIX
TEXHOJIOTMH Ha 3aHATUAX 110 BBICIIEM MaTeMaTUKE, KOTOpPbIE, B IIEPBYIO
o4epe.b, MO3BOJISIIOT C/ENaTh MpoIecc 00ydeHUs: TBOPUYECKUM, O0ECIICUNBAIOT
3aMHTEPECOBAHHOCTh CTYAEHTOB (KypCaHTOB), TMOMOTalOT TOHUMAHUIO W
YCBOEHHIO MaTepuraa.

TeopeTnyeckuii aHaJIU3 HAYYHOU JIUTEPATYPhl IO IPOOIEME UCCIIET0BAHMS
MOKa3aJ NOBBIIIEHHOE BHHUMAaHUE YYEHBIX K IOMCKY IyT€ld ONTHMH3ALNU
y4eOHO-BOCIIUTATENIBHOTO  Mpollecca. ITO  OOyCIOBHIO  II€Jib  HAIETOo
HKCHEPUMEHTAILHOIO HCCIEAOBAHUS — W3YYEHHE BIUSHHUS HCIOJIb30BAHUS
MHHOBAIIMOHHBIX TEXHOJIOTMM Ha Y4YeOHBIH Mpouecc. DKCIEpUMEHTOM ObLIO
oxBaueHo 236 cryaeHToB (KypcantoB) 1 kypca OakamaBpuara. B ocHOBY
JIMarHOCTUYECKOTO UCCIIEJOBaHMsI ObUIM B3SIThl KPUTEPHUU: MOBBIILIEHUE YPOBHS
YCBOEHHUSI 3HAaHUM CTYACHTOB (KypCaHTOB) M MOTHBAalMU K H3YYEHUIO
TUCLUIUIMHBI « Bpiciiasg MmaTemaTukay.

[Io pe3ynapTaTam mepBOHAYATIBHBIX HCCIEAOBAHUN OBUIM OIpeneICHbI
BXOJHBIE YPOBHM OCTAaTOYHBIX 3HAHUM IO DJEMEHTAPHOW MATEMAaTUKE H
MOTHBAllMM K H3YYEHHIO JUCLUMIUIMHBI «Bbiciias wmaremaTtuka» Oyaymux
BOCHHBIX HWHJXEHEPOB. YPOBEHb OCTAaTOYHBIX 3HAHUM 110 3JIEMEHTapHOMN
MaTEeMaTUKe OMPENENsICS MO pe3yjbTaTaM «HYJIEBOI» KOHTPOIBHOM pPabOThI
(BXOZHOM KOHTPOJB), KOTOpas NPOBOJAWIACH HA TMEPBBIX 3aHATHIX IO



muctuminHe. [Ipu 5TOM ypoBeHb OCTAaTOYHBIX 3HAHUHM CUUTANICS HU3ZKUM TIPU
orieHke 1-3 Gasta, yJIOBIETBOPUTEIbHBIM — 4-6 OaJlJIOB, JOCTAaTOYHBIM — 7-9
0ayoB 1 BbICOKUM — 10-12 6ainoB. Pe3ynbTarsl pacnpeneiaeHusi UCIbITYEMbIX
110 YPOBHSIM IIPEJICTaBICHbI HA PUCYHKE 1.

B BLICOKWA - 6,2 % W BLICOHMIA - B,5 %

B A0CTaTOMHBIA - 19,7 % B O0CTaTOMHLIA - 20,3 %

W YAOBAETBOPHTENbHBIN - 35,3 % N YA0BNETBOPHTENBHEIA - 34,1 %

W HH3KMA - 38,8 %

a) (a) 0) (6)
Pucynox 1. [uazpamma pe3ynomamos «Hy1€60i» KOHMPOIbHOU PAOOMbL:
@) KOHmMPObHAA 2pyRna, 6) IKCHEPUMEHMATbHAA 2PYNRNA
Figure I Diagram of the «zero controly work results:
a) control group, b) experimental group

W HW3KMA - 39,1%

JlanHble JguarpaMM  3acBHJICTEJILCTBOBAJIM, MPAKTUYECKH OTCYTCTBHUE
OTJINYMM B YPOBHSAX 3HAHMM DJIEMEHTAPHOW MATEMaTUKU M HX JOCTaTOYHO
HU3KWW YPOBECHb.

YpoBeHb MOTHBAllMA K HM3YYEHUIO JNHUCIHUIUIMHBI «BpIciIas maTeMaThka»
JIMarHOCTUPOBAJICA MO aBTOPCKOM METOJUKE, COCTOAIICH U3 24 BBICKA3bIBAHUM.
Hampumep, 1) oOydeHue BbICHIEH MaTeMaTHKU TPEJOCTABISIET MHE
BO3MOYKHOCTH y3HATh MHOT'O BaKHOTO JUIs c€0s1, TPOSIBUTH CBOU CIIOCOOHOCTH B
Oynymiel mpodecCHOHATBHON ACATENBHOCTH; 2) YUECOHBI MaTepHal MO BHICIICH
MaTEeMaTHUKe C yJAOBOJILCTBHEM OOCYXHar0 B CBOOOTHOE BpeMs (Ha TEpeMeHe,
0Ma) C OJHOTPYNIHUKAMH, JApy3bsiMH. K KaXqoMy BBICKa3bIBAaHUIO
HE00X0MMMO OBUTIO BBIPA3UTh CBOE OTHOINEHWE, MPOCTaBisiA Oamwiel oT 1 (HE
cornaceH) 10 12 (momHocThiOo corjaceH). Ilpu 3ToM ypoBeHb OTHOLIEHHUS K
BBICKA3bIBAHUIO CUUTAJICS HU3KUM npu OLICHKE 1-3 Oaa,
YAOBJIETBOPUTENBHBIM — 4-6 0aioB, JOCTATOUHBIM — 7-9 OaNJIOB U BHICOKUM —
10-12 6annos.

PesynbraTel npeacTaBieHbl Ha quarpaMMe (PUCYHOK 2).

W BbICOKMIA - 5,1 % B Bbicokui - 4,4 %

W [10CTaTOYHbIN - 18,7 % B J0CTaTONHbI - 19,9 %

1 YA0BNETBOPUTE/bHbI - 56,7 % 1 Y,0BNETBOPUTENbHbIN - 55,1 %

W HM3KMIA - 19,5% B HW3KMI - 20,6 %

a) (a) 0) (8)

Pucynok 2. /luazpamma 6x00n020 ypoena momusayuu 0y0yusux 60€HHbIX UHHCEHEPOB:
@) KOHmMpPObHAA 2pynna, 6) IKCNEPUMEHMAbHAA 2PYRNA
Figure 2 Diagram of the entry level of future military engineers motivation:
a) control group, b) experimental group



JlaHHbIE ~[UArpaMM  3aCBUICTEIbCTBOBAIM, MPAKTHUYECKH OTCYTCTBHUE
OTIMYMNA B YPOBHSAX MOTHBAIlMM K W3YYCHHWIO BBICHICH MaTeMaTUKH W
yaosnerBoputenbhbiii (56,7 % KI'u 55,1 % OI') ypoBeHb Takoii MOTUBALIUU.

JUis  TOATBEp)KIEHUS OJHOPOJHOCTH TPYHNN HCHOJB30BaH KpPUTEPUH
cormacus K. IMupcona (y°) (Brandt, 1970), KOTOpBIH MO3BONSAET BHIIBUTH

paznuyus B CpPaBHUBAEMBbIX BbIOOpKax. Hamu ObUTM BBIIBHUHYTHI THUIIOTE3BI:
1) H,: BbIOpaHHBIE AJIs1 DKCIIEPUMEHTA I'PYNIbl OJAHOPOJIHBIE M IPUHAIJIEKAT
OJTHON TeHepanbHON COBOKYIIHOCTH; 2) ajlbTepHaTWBHas [1,: BbIOpaHHBIE AJIs
DKCIIEPUMEHTA TPYIIbl HEOJHOPOAHBI U HE IPUHAMNICKAT OJHOU I'€HEPAJIbHOU
COBOKYITHOCTH.

JUIs IpOBEPKHU TUIOTE3bl [, BBIYKCICHO 3HAYECHUE CTATUCTUKU KPUTEPUS

o ¢opmyie 1(Brandt, 1970):

N (n —n
e k
=2 (1)
i=
rae M, N, — OTHOCUTEJbHBIE YaCTOThl OCTATOYHBIX 3HAHUN (MOTHBALIMH)

AKCHEPUMEHTAILHON U KOHTPOJIBHOM TPYIII COOTBETCTBEHHO,
N — KOIMYEeCTBO YPOBHEN OCTATOUHBIX 3HAHUHN (MOTUBALIHN).

PaccuntaB 3HaUeHUs KPUTEPUS MO SMIUPUUYECKUM JAHHBIM, MbI TTOJYYUIU
3HAYCHUS Xzam 1= 0,00076 u Xzam » = 0,0029 s ypoBHEHN OCTaTOYHBIX 3HAHUIN
U MOTHBALIMM COOTBETCTBEHHO. KpuTHUeckoe 3HaUY€HHE KPUTEPHUS MO CTEICHU
cBoOonbl k—r=2 (k=4 — KOJIWYECTBO HWHTEPBAJIOB, 7 =2 — KOJUYECTBO
YCTAHOBJICHHBIX CBsi3el) W ypoBHeM 3HauuMoctd « =0,05 (HamexHas

BeposITHOCTDh 95%) HaxomuM 1o Tabiuiiam 3HadeHuit kpurepus (Brandt, 1970)
7. , =0,103. Hrak, X <X ,- To ectb, rumoresy H, Hago TMPUHSATS.

['pynmbl, BeIOpaHHBIE N7 DKCIIEPUMEHTA, MPUHAIJICKAT OJHOW TEHEepPaJbHOM
COBOKYITHOCTH, BEpPOSTHOCTb PACIHPENCIICHUS CTYIEHTOB II0  YPOBHSM
OCTaTOYHBIX 3HAHUM U MOTHBALIUU B TPYIIIAaX OJUHAKOBBI. DTO JA€T OCHOBAHHE
NOJATBEPAUTh HAIWYUE BIMSHUS HE3aBUCHUMOW NEPEMEHHOW (MCIOJIb30BaHUE B
npouecce OOydeHHsI BBICHIEM MaTEMaTUKE WHHOBALMOHHBIX TEXHOJIOTHMA
00y4eHMs1) Ha YPOBEHb Pa3BUTHUS YCIEBAEMOCTH U MOTHBALUH.

B skcnepuMeHTe ObUIM MCIIOJIB30BaHbl pa3pabOTaHHbIE WHTEpPAKTUBHAS U
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHAST METOJUKHA MPOBEACHUS JIEKIMOHHBIX U
NPAaKTUYECKUX 3aHATUHA B TMpouecce u3ydeHuss «Bpiciiedd MaTeMaTuKm,
KOTOpBIE CpaBHUBAJACh ¢ TpaaulmoHHOMU. [locie m3ydenms kypca «Bwicuieit
MaTeMaTUKW» OblJla TPOBEJIEHa MOBTOpHAas auarHoctuka. J[ns dukcanuu
YPOBHSI YCBOEHUS 3HAHUM MCIOJIB30BAIUCH PE3YJbTAaThl KOMILIEKCHOMN
KOHTPOJIbHON paloThl, YPOBEHb MOTHBALMU JUATHOCTUPOBAICS AaHATOTHYHO
BXOJHOUW JUArHOCTHKE.

JlnHamMyKa ypOBHEW yCBOEHMs 3HAaHMM 1O BBICHIEM MAaTEMaTHKE



MpeACTaBICHO B BUJIE TUCTOrpaMMBI (puc. 3).
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Pucynox 3. /lunamuxa ypoeneii yceoenua 3HaHuil no evicuiell MamemamuKe cmyoenmamu
(Kypcanmamu) IKcnepumMeHmanbHol U KOHMPOAbHOU ZPYRN 00 U nocjle IKCnepumMenma
Figure 3 The dynamics of the mastering knowledge levels on higher mathematics by
students (cadets) of the experimental and control groups before and after the experiment

AHanu3upyst THCTOrpamMmy (puc. 3), BHAUM, UYTO MPOCIEKUBAETCS
JUHAMHKa POCTa YPOBHS YCBOCHHMS 3HAHHWU B 3KCIEPUMEHTAIBHON Tpynie mo
CpPaBHEHMIO C KOHTPOJIbHON. Tak, BBICOKMII M IOCTaTOYHBIM YpoBHH Ha 9% u
15% COOTBETCTBEHHO BBIIIE, & YAOBJIETBOPUTEIbHBIN U HU3KUW YpOBHU Ha 14%
1 10% COOTBETCTBEHHO HMXKE B IKCIEPUMEHTAIBHON I'PyIIE [0 CPAaBHEHUIO C
KOHTPOJIBHOM TMOclie 3KcrnepuMeHTa. Bmecte ¢ 3TuM, MOXHO HaOIOAaTh U
NOBBIIICHHE YPOBHS YCBOEHUS 3HAHUU B rpynnax Mocjie 3KCIepUMEHTa, OJHAKO
B KOHTPOJILHOM I'PYIINE OHU HE SIBJSIOTCS CTATUCTHYECKH 3HAYMMBIMU.

JluHaMKMKa YpOBHEW NIPEAMETHOM MOTHBALMHA TPEACTABICHA B BHJE
TUCTOTpaMMBbI (puc. 4).
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IHCNEepUMeHTa

Pucynox 4. lunamuka ypoeueii npeomemmnoi momusayuu cmyoenmos (Kypcanmaoe)
IKCHEPUMEHMAIbHOUL U KOHMPOIbHOU 2PYRA 00 U ROCIe IKCREPUMEHMA
Figure 4 The dynamics of the subject motivation levels among students (cadets) of the
experimental and control groups before and after the experiment



Jis  CcTaTUCTUYECKOW  OIEHKM  pe3yJbTaTOB  TEeIaroru4ecKoro
JKCIIEpUMEHTa HaMu ucnonb3oBaH kputepuil Crbrogenta (Brandt, 1970),
UcxXonst M3 KoToporo ¢ 95-% BEPOSTHOCTBIO MOXKHO YTBEPXKAAThb, 4YTO
NpOM30LIEIINEe W3MEHEHHS JOCTOBEPHBI, CTAaTHCTUYECKH 3HAYMMbIE U
NPOM30LUIA B pe3yJbTaTe BHEAPEHHS] CUCTEMbl OOyUYEHHs C HCIIOIb30BaHHEM
MHHOBAI[MOHHBIX METOJOB, YTO SIBJSIETCS JOKAa3aTEeIbCTBOM LIEIeCO00pa3HOCTH
UX MIPUMEHEHUS MTPU 00yUYeHUH Oy IyIIUX BOCHHBIX HH)XEHEPOB.

Oo0001mICHHE
Conclusions

Takum oOpa3zom, Biajes MPOIECCOM «U3HYTPU» (OOBSICHEHHE Ha JICKIUU
COJICpKaHUsl ONepalud WM JEUCTBUS), CTYACHT (KypCaHT) OCO3HAaHHO OyAeT
MPUMEHATh WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHU JIJIS PEIICHUS
npodeccroHanbHbIX 3a/1a4. Toraa MaTeMaTHKa JEHCTBUTEILHO CTAHET MOIITHBIM
WHCTPYMEHTOM I Oyaymiero odwuiiepa, a HE <JIMITHEH» JUCIMIUIMHON, Ha
KOTOPYIO HE CTOMT oOpamiaTh BHUMaHHs. [IpruMeHeHue cucTeMbl O0ydeHHs C
UCIIOJIb30BAaHUEM HMHHOBAIIMOHHBIX METOJOB BO BpeMs NeAaroruueckoro
OKCIIEPUMEHTA, MPOJAEMOHCTPUPOBAIN CBOIO 3(PPEKTUBHOCTH B IMpoIliecce
byHIaMEHTAIbHON MOJATOTOBKH OyIyIINX BOCHHBIX MHXKEHEPOB, T.€. MPUBEIIO K
MOBBINICHUIO YPOBHSI YCBOEHHWS 3HAHWUA CTYJCHTOB U MOTHUBAIIMU K M3yUYCHUIO
JTUCIUTUINHBL «BpICIIas mMaremaThka», 4To ObUIO TOJITBEPXKACHO METOJAaMHU
CTaTUCTUYECKON 00pabOTKM HAOIIOCHUT.

Summary

One of the ways the military education modernizing in Ukraine is the
introduction of innovative technologies into the educational process.

Under innovation, we understand new forms of organization and
management, new types of technologies that cover various spheres of human
life, and innovative teaching technologies are interpreted as designing by teacher
of educational process that is subordinated to the goal with the involvement of
some elements of novelty.

Scientists have developed a series of interactive technologies that can be
used in classes on fundamental disciplines, in particular, from higher
mathematics and physics. For us, there are topical reproductive games aimed at
creating the necessary knowledge and skills; problem-searching generalized
games that include search elements, logical operations, based on knowledge
available to students; creative games that prepare for cognitive activity in the
process of performing tasks; information and communication technologies.

The experiment on the innovative technologies use influence on the
educational process is described. The experiment covered 236 students and
cadets of the first year of the bachelor's degree, and math lessons were



conducted using innovative technologies. The basis for the diagnostic study was
the following criteria: increasing the level of assimilation of students’
knowledge and the motivation to study the discipline "Higher Mathematics".

The developed interactive and informational and communication methods
of conducting lectures and practical classes in the process fundamental
disciplines studying were used in the experiment. These methods were
compared with the traditional one.

After studying the course "Higher Mathematics" diagnostics was repeated.

Statistical and computational methods of post experimental data analysis
confirmed that the changes occurred are reliable, statistically significant and
occurred as a result of the training system using innovative methods
introduction.

So, the use of the proposed innovative technologies has proven its
effectiveness in the process of future military engineers’ fundamental training.

bubimorpagusn
References

Brandt, S. (1970). Statistical and computational methods in data analysis. New York:
American Elsevier Publishing Company, INC/

byra, H.IO. (2006). CraHoBieHHs HayKOBOi Ta 1HHOBalIWHOI [iSJIBHOCTI Y BHUIIHMX
HaBYAJBHUX 3aKiagax. Exonomicm,9,60-64.

IBanuenko, €. & Macmiii, O. (2018). BmnpoBamkeHHS I1HHOBAIIMHUX MEJATOTTYHUX

TEXHOJIOTI Ta METOJUK Yy BHINY BIMCHKOBY OCBITY — 3amopyka IiIBUIIECHHS 11
skocti, I16, vol 3, Ne 1, 1-8. DOI: https://doi.org/10.31649/2524-1079-2018-3-1-001-
008

[Tometyn,O.1.,, & Ilupoxenko, JI.B. (2004). IntepakTuBHi TexHojorii HaByaHHsA. Kwuis:
Bunasaunreo A.C.K.

Xom’'rok, [.B. & Xom’rok, B.B. (2013). BrnpoBamkeHHs 1HTEpakTUBHMX TEXHOJOTIH Y
nporec BUKIAJaHHS (YHIAMEHTAIBHUX JUCHUILIIH y TexHiuHoMy BH3. 36ipnux
Haykoeux npayv Biiicbkoeoeo incmumymy Kuiécvbkoeo Hayionanvho2o yuieepcumemy
imeni Tapaca lleeuenxa. Cepis: Ileoacocixa,41, 81-85.

Xom’'wok, [B., & Xom’wokx, B.B. (2012). IaTepakTuBHI TEXHOJIOTii HaBYaHHS BHUIIOi
MaTeMaTHKH cTyAeHTiB TexHIuHnX BH3. Binawms: Bugasaumnrso BHTY.

[ecronmamok, O.B. (2013). InHOBaIIiHI MOJIEIi HABYaHHS B TiSJILHOCTI BUIIIUX HaBYAJIBHUX
3aknaaiB. Teopis i npaxmuxa ynpaeninusa coyiarbHumu cucmemamu,3, 118-124.


https://doi.org/10.31649/2524-1079-2018-3-1-001-008
https://doi.org/10.31649/2524-1079-2018-3-1-001-008

