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CtaTucTnyeckasa nposepKa 3pPeKTUBHOCTH
y4ebHO-MeToANYECKOro KOMMJIEKCA MO MaTeEMATUKE
KaK cpeacTBa ONTUMM3ALLUM CAMOCTOATE/IbHOM
AEeATENIbHOCTU CTYAEHTOB TEXHUYECKUX CNeLmnanbHOCTEN

A.lN. MareneHok
YupexrdeHue obpazosaHus «llonoykuli eocyoapcmeeHHsili yHugsepcumemy»

TeHaquuu UHHOBAUUOHHO20 paszsumus sobicwell  wKonbl o6ycnoenuemom Heobxodumocme pa3p060m/<u, npoekmuposaHua u

anpobayuu 8 CoBpeMeHHbIX Yca08UAX y4ebHO-MemoduYecKUX KOMIAEKCo8 HOB8020 MoKonaeHua - YMK {8 wupokom cmeicne). [nas
dokazamenbcmea ux aghhekmusHocmu Heobxo0UMO NPosecMuU CMaMUCMUYecKyto 06pabomky IKcnepuMeHmasbHbiX OAHHbIX.
Llene uccnedosaHus - [POAHAAU3UPOBAMb  YpoBeHb  CHOPMUPOBAHHOCMU  MPOEKMuUpyembix —KomrnemeHyul, Ha8bIKo8 Ccamo-

cmosamensHol pabomsl cmydeHmos 00 u nocie npumeHeHus YMK (8 wupokom cmeicae) 4vepe3 Oudz2HOCMUKY BbIOPAHHbLIX 04
cmamucmuyeckoli o6pabomku noxkazamened.

Mamepuan u memooObl. Anpobayus U aHAAUMUKO-IKCepUMEHMasnbHble UucciedosaHus pesysabmamos eHedpeHUs pa3pabomaHHo20
npoekma YMK (8 wupokom cmeicae) npoeoduauce ¢ 2006 no 2013 2., 2016 2. 8 npoyecce oby4yeHus mamemamuke cmydeHmos HI Kypca
cneyuaneHocmu 1-70 04 02 «Tenno2a3ocHabxeHue, 8eHMUAAUUA U OXpaHa e8030ywHozo bacceliHa», 1-70 04 03 «BodocHabyceHue, 80doom-
sedeHue U OXpaHa BOAHbIX pecypcos» u ¢ 2013 no 2015 2. 107 cmydeHmos nepso2o Kypca crieyuanbHocmel 1-48 01 03 «Xumuyeckas mex-
HOs02USA MPUPOOHLIX 3HEp2oHocumesneli U yenepoOHbIXx Mamepuanos». B akcnepumeHme npuHAAu yyacmue 352 cmydeHma.

Pe3ynemamel u ux obcymdeHue. IKcrnepuMeHmasnbHO 8biABAEHO yeenuyeHue ypoBHA CHOPMUPOBAHHOCMU HABLIKO8 CamMocmoamesnsbHol
pabomsl U aKaAEMUHECKMX, COLMANbHO-MYHOCTHBIX U MPOeCcCUOHANbHbIX KoMnemeHyul cmydeHmos mexHu4yeckux crneyuaneHocmeli [losnoy-
K020 2ocydapcmeeHHo20 yHusepcumema. ObobweHue u cucmemamu3ayus noay4eHHsix OaHHbIX Momoenau dokazame sgpgpekmusHocme YMK (8
WUPOKOM CMbICAe) Kak cpedcmea onmumu3ayuu camocmoamesnsHol deamenbHocmu cmydeHmos. [100800A UMO2, MOXCHO 2080pUMb, Ymo
rnocne 3aeepweHus sKkcrnepuMmeHma 007a cmydeHmMos C NMPUKAAOHbIM yposHem 0By4yeHUA rnosbicunace Ha 38,7% 8 SKCMepUMeHMaAsbHbIX epyn-
nax, Ha 14,3% - 8 KOHMPOAbHLIX 2pynnax. Kpome mozo, 3HaYUMeENbHO ysenuyunocs (Ha 15%) konuyecmso cmydeHmMos8 SKCnepumMeHmanbHbiX
2pynn, noay4uswux oyeHku 9-10, ¥mo coomeemcmeayem Mmeop4ecKoMy ypoeHIo 0byveHusA. B mo e epema 8 KOHMpPObHOU 2pynne smu MoKa-
3amenu ocmanuce HeusmeHHbIMU. Yepesz obobweHue u cucmemamu3ayuio nosy4YeHHsIX OAHHbIX YCMAHOBAEHO, YMO YUCAEHHOCMb CMydeHmos
8 3, 06100arOWUX CUNLHBIMU HABLIKAMU M03HA8AMENbHOU camocmoamesbHol desmenbHOCMU, CMamucmuyecku 00CMoBepPHO 8bIWE YUCAEH-
HOCmMu cmydeHmos co cnabbiMu HasbIKaAMu camocmosmesnsHoli no3HasamesnvHol desmensHocmu. B KI yucneHHocmos cmydeHmos, obsaadaro-
Wux cnabsimu HABbIKAMU M03HA8AMenNbHOU camocmoamesneHol OdeamensHoCcMU, U Koauyecmso cmyOeHmog ¢ 00CMAMOYHLIMU HABbIKAMU
camocmosmesnsHoli no3HasamesnbHoU desmenbHOCMU CMAMUCMUYECKU 3HAYUMO He pasauyaromcs.

3aknatoveHue. AHAAU3 OMbIMHO-3KCEePUMEHMANbHO-AHAAUMUYECKUX UccnedosaHuli, nposedeHHbix 8 0603HaYeHHOM 8 OaHHOU nybauka-
yuu HanpasneHuu, nodomeepxicoaem sgpgpekmusHocms npoekma YMK (8 wupokom cmeicse). Pezynbmamel uccnedosaHuli HOCAM NpPaKmMuKo-
opueHmMupPo8aHHoIl xapakmep, mo2ym 6bims nose3Hbl HAYUHAWUM npernodasamensm, acnupaHmam.

Kniouesble cnosa: yvyebHo-memodudeckuli — Komraekc, cucmemamudeckuli —nedazoauveckuli  KOHMpPOab,  CAMOCMOAMenbHaAA
no3HagamesnbHasa desmenbHOCMb, Kysnbmypa mpyda.

Statistic Check of the Efficiency of Mathematics Academic
and Methodological Complex as a Means
of Optimization of Technical Students' Individual Activities

A.P. Matelenok
Educational Establishment «Polotsk State University»

Tendencies of university innovation development predetermine the necessity in elaborating, designing and testing new generation academic and
methodological complexes (AMC) (in the broad sense). To prove their efficiency it is necessary to conduct statistic processing of experimental data.

The purpose of the research is to analyze the level of shaping the designed competencies, individual work skills of students
before and after the application of AMC (in the broad sense) by diagnostics of data selected for statistic processing.
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Material and methods. The testing and analytical and experimental studies of the results of the developed AMC (in the broad
sense) introduction were conducted between 2006 and 2013, in 2016 during teaching Mathematics to 1-2 year students majoring in
Heat and Gas Supply, Ventilation and Air Basin Protection; Water Supply, Water Distribution and Water Resources Protection and

between 2013 and 2015 107 first year students majoring in Chemical Technology of Natural Power Carriers and Carbon Materials.
352 students participated in the experiment.

Findings and their discussion. The increase in the level of shaping of individual work skills as well as academic, socially personal
and professional competencies of Polotsk State University Technical students was experimentally found out. The generalization and
systematization of the obtained data made it possible to prove the efficiency of AMC (in the broad sense) as a way of optimization
of students' individual activities. In conclusion we can state that after the experiment had finished the share of students with the
applied level of training increased by 38,7% in the experimental groups and by 14,3% in the control groups. Apart from this, the
number of the experimental group students with the top marks of 9 and 10 increased considerably (15%), which corresponds to the
creative academic level. At the same time these parameters stayed unchanged in the control group. The generalization and
systematization of the obtained data made it possible to state that the number of the experimental group students, who possess
strong skills of cognitive individual activity, is statistically reliably bigger that the number of and students with weak skills of
cognitive individual activity. The number of the control group students with weak skills of cognitive individual activity and the
number of students with the sufficient skills of cognitive individual activity were not statistically significantly different.

Conclusion. The analysis of the experimental analytical studies conducted in the presented direction confirms the efficiency of
the AMC (in the broad sense) Project. The research findings are of practically targeted character and can be useful for young
teachers and postgraduates.

Key words: academic and methodological complex, systematic pedagogical control, cognitive individual activity, labor culture.

603HauuBWMECA B NOCNegHME oAbl  YCTOMYMBbIE TEHAEHLUMW WHHOBALMOHHOMO pPa3BUTUA  BbICLIEN

WKoMbl 06YyCc/NOBAMBAOT HEOb6XOAMMOCTb Pa3paboTKM  METOAMYECKOM CUCTEeMbl, aAanTUPOBAHHOM K
YCNOBUAM KOHKpeTHoro By3a. OHa [AO/IKHa BK/OYATb OOWMI anroputm LeNCTBUMA, BbICTPOEHHbIM Ha TeopeTUKo-
METOL0N0TMYECKUX OCHOBAHMAX COBPEMEHHON Nefarorvku, yaenAwled BHUMaAHME He TONAbKo (opmanbHOMN
CTOpPOHe 0b6pa3oBaTesIbHOrO MpoLecca, HO U meToguKe paboTbl NpenogasaTesiel Npu NPOBEAEHUM UMUK ayau-
TOPHbIX 3aHATUI, PA3BUTMIO HABLIKOB CAaMOCTOATENbHOW MNO3HABATE/NbHON [EeATENbHOCTM CTYAEHTOB. B Hawem
nccnegoBaHum nocpenactsBom YMK (B LUMPOKOM CMbICNE) Peanv30BaHO MPOEKTUPOBAHWE TaKON MeETOAMYECKOM
cuctembl. HasaHHbIM YMK noTeHUManbHO COAEPXUT B cebe BO3MOMKHOCTb CO34aHUSA CPEeACTBMANbHO M NoO-
3TanHo (4epe3 cnpoeKkTUpoBaHHOe OYHKUMOHANIbHO B3aMMOCBA33AHHOE MeJarorMyeckoe B3aMMOAENCTBME ero
KOMMOHEHTOB) 6/1aronpPUATHBLIX YCNOBUIA A/1A KAYECTBEHHOW MOATOTOBKM KBaAMPUUMPOBAHHbLIX KagpoB B COOT-
BETCTBMM C KOMMETEHTHOCTHOW HOPMATMBHO-METOAMYECKON MOAeEe/blo. ITa MNOArOTOBKA, Pa3yMeEeTCA, HaxoamuT-
CA B 33aBMCMMOCTM OT Uefeld, NOAXOA0B W TEXHONOMMIN, NMPUMEHAEMbIX HA ayAWTOPHbIX 3aHATUAX, B Mpouecce
opraHvMsaumMm ayauTOpHON M BHEAyAUTOPHOMN CaMoOCTOATENbHOM pPaboTbl, U BO MHOrOM YCTaHaB/AMBAETCA YpPOB-
Hem chOpPMMPOBAHHOCTM Y CTYAEHTOB YMEHMI M HAaBbIKOB NMO3HaBaTe/IbHON camocToATebHOCTH [1].

B Hawem uccnenoBaHUM, B KOHTeKCTe onpegeneHus b.B. Manbyesckoro, noa YMK (B wWMpoKOm cmbicne)
NOHMMAETCA MeTOAMYECKAA CUCTEMA LeNei, CoAepKaHuA, ANOAKTUYECKUX MNpOoLeccoB, CpeactB M OpraHu-
3aLUMOHHbIX GOpmM 06y4YeHWsA, OPUEHTUPOBAHHAA Ha MOBbIWEHWE KayecTBa MATEMaATUYECKOM MOArOTOBKWM, Ha
COOTBETCTBME MPU3HAKAM OMNTUMM3ALUN CAMOCTOATENIbHON [EeATENbHOCTM CTYAEHTOB, a TaKXe coaeprKa-
TeNIbHO-METOMYECKON, OpraHmn3aLMOHHO-YNPaBAEHYECKON, KOHTPOJIbHO-KOPPEKTUpYHoLLLEel [eATenbHoCTH
neparoros, pa3paboTaHHad Ha eAaWHbIX HAY4YHbIX OCHOBAaHMAX, €4MHbIM aBTOPCKUM KONNEKTUBOM, nNpesa-
CTaBNeHHaA 4epe3 HepaspbiBHO CBA3aHHble MeXKAy CO60WM KOMMOHEHTbl, MHTEerpupyowas B3anMmMoAOoNo-
HAOWME AOUOAKTUYECKME NPUHLMMbLI M NOoAXOAbl K OOYyYeHWI0 MaTemMaTMKe, BO3MOMKHOCTM WHPOPMALMOH-
HbIX TexHonorui. Mpu atom YMK (B y3KOM cMbICne) BbICTYMaeT B KadyecTBe BeAyL,ero, MHBapWUaHTHOrO KoM-
noHeHta YMK (B LWMPOKOM CMbICne), C KOTOPbIM B TECHOW B3aMMOCBA3M W B3aMMO3aBUCMMOCTU B3aUMO-
[EeNncTBYOT U OYHKUMOHUPYIOT ApYyrue, BblAeNeHHble W CNPOEKTUPOBaHHble HaMW, MHBapUaHTHblE W BCMO-
MoraTe/ibHble ero KOMMOHEHTbI.

CtpykTypa YMK (B WUIMPOKOM CMbICNE) MOXKET BbITb NPecTaB/ieHa B CAeAyoLLeM BUae:

® TeopeTMyecknm 6J10KoM (CNPOEKTUPOBaAHHbIE NEKLUMOHHbIE 3aHATUA);

® MPaKTUYEeCKMM 6/10KOM (CNPOEKTUPOBaAHHbIE NPAKTUUYECKMUE 3aHATUSA);

® 6/10KOM KOHTPO/IA 3HaHUI (CcMCTeMaTUYECKUIA NeaarorMyeckmii KOHTPO/b 3HaHWI);

e BcromoraTe/ibHbIM 6/10KoM (MaTepuranbl AN TBOPUYECKUX 3aHATUN; rpaduyeckme cxembl; UHGOPMaLMOHHbIE Tab-
NIMLbI; aATOPUTMUYECKME NPEANMCAaHMA, YacTHbIe aNroOPUTMbl PeLLUeHNA 3a43a4; NPUNONXKEHUS, pa3paboTaHHble B CKA).
Mpn aTom YMK (B y3KOM CMbICNE) BKNtOYAET B cebA BCe YKa3aHHble OCHOBHble 6/10KM B MeHee pa3BepHYTOM BUAE.

Llenb wnccnegoBaHWA -  NPoOaHa/M3MPOBATb  YpPOBEHb CHOPMMPOBAHHOCTU  MPOEKTUPYEMBIX KOMMNETEH-
UMK, HaBbIKOB CaMOCTOATENbHOM pPaboTbl CTYAEHTOB A0 M nocne npumeHeHuss YMK (B WMPOKOM CMbIcae)
yepes AMArHoCTUKY BbIBPaHHbIX ANS CTaTUCTUYECKON 06paboTKM NokasaTenen.
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Matepuan wu metoabl. Anpobauma W  aHAZIMTUKO-IKCMEPUMEHTaNbHbIE UCCNELOBAHWUA  Pe3y/bTaToB
BHeApeHuA paspaboTaHHoro npoekta YMK (B wwupokom cmbicsie) nposogunuce ¢ 2006 no 2013 r, B 2016 r.
B npouecce obydyeHMs matemaTuke ctygeHToB I-llkypca cneymanbHoctn 1-70 04 02 «TennorasocHabrke-
HUe, BEHTUAAUMA M OXpaHa Bo3aywHoro bacceriHa» u 1-70 04 03 «BopgocHabkeHue, BOAOOTBEAEHME W
OXpaHa BOAHbIX PECYpCcOB TexXHWYecKoro ¢akynbTeta» No Mporpammam, KoTopble 6bian paspaboTaHbl A0-
ueHToM Kadegpbl Bbicwelr matematvku B.C. Bakynbumk; u 107 cTyZeHTOB MepBOro Kypca cneluanbHocTeln
1-48 01 03 «Xumwuyeckada TexXHONOTUA MNPUPOAHBbIX 3HEProHocUTeneh M yrnepofHbix matepuanos» c¢ 2013 no
2015 r. no nporpammam, KoTopble 6binn paspabotaHbl A.M. MaTteneHok. YuyebHo-meToaMyeckMe nporpam-
Mbl OCHOBaHbl Ha o06pa3oBaTeNbHOM CTaHAapTe, YTBEPKAEHHOM W BBEAEHHOM B AeNCTBME MNOCTaHOBNAEHU-
em MwuHuctepctBa obpasoBaHua Pecnybanku benapycb, CNpOEKTUPOBaHbl C Y4eTOM KpuUTepueB OMNTUMM3A-
UMM N NPUMEHEHUs KomnoHeHToB YMK (B LIMPOKOM CMbIC/IE), CKOPPEKTUPOBAHHbLIX MOJ YKasaHHble crne-
LManbHOCTU. B akcnepumeHTe NpuHAAM ydactme 352 cTyaeHTa NepBoro Kypca cnewmanbHOCTen.

Pe3ynbTaTtbl U UX 06CyKAeHMUe. Lienb negarorMyeckoro skCcnepmmenTa - anpobmposatb YMK (B LUMPOKOM CMbIC-
ne) n foKasaTtb ero apPeKTUBHOCTb Kak CpeacTBa ONTUMM3ALLMM CAMOCTOATENIbHOMN AeATENbHOCTU CTYAEHTOB.

[na peannsaunmn 0603Ha4YE€HHOr0 HaMUK PELLAUCD CleaytoLLMe 334a4K:

1. BcecTopoHHee M KOMMNEKCHOE W3yyeHue COCTOAHMA npobnembl OpraHM3auMn B By3ax TeXHUYECKOro
npoduna ayauTopHbIX 3aHATUN, ayaAUTOPHOM U BHeayamuTopHoin CPC B npouecce obyyeHUA maTemMaTUKe C npume-
HeHneM yuyebHO-MeToAMYEeCKMX KOMMEKCOB B YC/IOBUAX CYLLLECTBEHHONO COKPALLEHUA ayAUTOPHOrO BPEMEHM.

e U3yuntb YMK, npumeHsemble Ana ayaAUTOPHbIX 3aHATUM, ayaAUTOPHON M BHeaygutopHon CPC B npo-

uecce obyyeHUs MmaTeMaTUKe Ha TEXHUYECKUX CNELMANBHOCTAX BY30B.

o Monyunte UMHPopmaumio 06 UCXOQHOM  YpOBHE  MATEMATUYECKOM MNOATOTOBKM Yy  CTYLAEHTOB-

NepBOKYPCHUKOB YKa3aHHbIX CNeLyanbHOCTEN.

o BbIABUTb MCXOAHbIA YypPOBEHb WX HABbIKOB CAaMOCTOATE/IbHOW MO3HaBaTe/NIbHOW [EATe/IbHOCTH, Ypo-

BEHb CHPOPMMPOBAHHOCTU MX NO3HABATE/IbHOW CAMOCTOATENBHOCTMU.

e Paspabortatb KomnoHeHTbl YMK (B LIMPOKOM CMbIC/Ie) C Y4eTOM KpUTEPUEB OMNTUMM3ALMK, Yy4ebHOro

BpEMEHW, OTBEAEHHOro Ha W3yYeHMe MmaTepuana, a TaKKe YPOBHA MaATEeMaTMYeCKOW NOATOTOBKM CTy-

[,EHTOB paccMaTpUBaEMbIX CNeLNANbHOCTEN.

¢ CnpoektnposaTb YMK (B LUIMPOKOM CMbIC/IE) KaK Nefarormyeckyro cuctemy.

2. CnpoeKkTnpoBaTb npouecc O0byyeHWa MaTemMaTUMKe Ha TeXHWYECKMX CneLuanbHOCTAX C MCNOAb30Ba-
HMeM pa3paboTaHHbIX KOMMOHEHTOB Yy4ebHO-METOAMYECKOro KOMMeKca (B LUIMPOKOM CMbIC/E) MO MaTEMATUKE,
obecneunBaloWwmnin  B3aumocsA3aHHoe GopMUpPOBaHUE Yy CTYLEHTOB KOMMETEHUMM (aKagemMWyecKux, CoLManbHO-
JINYHOCTHbIX, NPOdECCMOHANbHbIX) M HAaBbIKOB CAMOCTOATE/IbHOWM NO3HABATEIbHOMN AeATENbHOCTH.

e YyacTMe B MNPOEKTUPOBAHMM W pa3paboTKe Beayllero MHBapUAHTHOrO KomnoHeHTa YMK (B LwuMpokom

cmbicne) - YMK (B y3KOM CMbICie) Mo BCEM MOZAYNAM, BXOZALMM B Kypc ObyyeHMss maTeMaTuKe Ha Tex-

HUYECKMX CNeLMaNbHOCTAX.

e TloMCK ANA N3y4aemMbix TEM BbICLLEA MAaTEMATUKN ONTUMabHOM GOpPMbl NPeaCTaBNEHUA UX COAEPIKAHUSA, Bbl-

60p cpeacTB 0byyeHUs, NCNONL3YIOLWMX 3TY GOPMY C YHETOM HABbIKOB CTYAEHTOB U NPEEMCTBEHHOCTU B 06YyUYEHUN.

e Pa3paboTka M KOHCTPYMPOBaHWE OTAENbHbIX KOMMNoHeHToB YMK (B LWWPOKOM CMmbicne) C Uenbtko 3a-

OeNCcTBOBaHMA B npouecce 06y4eHNA KOrHUTUBHO-BU3YaibHOTrO NOAX0AaA.

e Ot60p 33434 NPaAKTUKO-OPUEHTUPOBAHHOIO COAEPKAHMUA.

* 3JKcnepumeHTanbHaA anpobauma C OLLEHKOM pe3ynbTaToB.

3. Anpobauua u nposepKa NpoAyKTMBHOCTM YMK (B LIMPOKOM CMbIC/IE) U €ro KOMMOHEHTOB A/A oby-
YEeHWA MaTeMaTUKe CTYAEHTOB TeXHUYecKMX GaKy/lbTeTOB KaK CpeacTBa  ONTMMM3AUUM  CaMOCTOATENbHOM
Nno3HaBaTeNbHOM AeATENIbHOCTU; MaTeMaTnyeckas 06paboTKa aKcnepuMeHTaNbHbIX AaHHbIX.

* VHCTpYKTMpPOBaHWe npenogasartesieil, NPUHUMABLLMX yYacTUe B NPOBeAEeHUMN SKCnepuMeHTa.

e Cratuctuyeckaa ob6paboTka nepBUYHbIX gaHHbIX 3T n KT.

e  ®duKcMpoBaHME [aHHbIX O XOA4E 3IKCNEPUMEHTa Ha OCHOBE pPe3y/bTaTOB CAMOCTOATE/IbHbLIX, KOH-

TPOJIbHBIX PAabOT, cAaYM KONNOKBUYMOB M 9K3aMEHOB, aHKETMPOBAHMeE NpenogasaTesnell U CTYAEHTOB.

¢ [poBeaeHMe CPAaBHUTENbHbIX UTOrOBbIX KOHTPOIbHbLIX PABOT HA IKCMEPUMEHTA/IbHBIX U KOHTPOJIbHbIX NOTOKAX.

e BbiABneHWe 3aTPYyAHEHUI U BOSMOKHbIX HELOCTAaTKOB NpeasiaraeMon MeToAmKu B 3I, BHECEHNE KOPPEKTMB.

MpuBesem onvcaHWe NesarorMyeckoro sKCNepuMeHTa, KoTopbli Bbin NpoBeAeH B HECKObKO 3Tanos: atan 1 - npo-
BEPKA KOHTPOJIbHBIX M 3KCNepumeHTaNbHbix rpynn (Kl v 3T) Ha o4HOPOAHOCTb (0ANHAKOBOCTb) Ha4aIbHOW NOArOTOB-
Ku. B KayecTBe Npu3HaKa (MokasaTtens) AN CpaBHEHMA Ha 3TOM 3Tane BbibpaHa cymma 6an10B No maTeMaTuKe aTTecTa-
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Ta W LLeHTPaIM30BaHHOrO TECTUPOBAHMA. ITanbl 2,3 - cpasHeHWe pe3ynbTatos KI v 3l B cBA3M C pa3inYHbIMKU MeTOaW-
KaMM M3/103KeHWss MaTepurana (3tan 2 - no utoram 1-ro cemectpa, 3tan 3 - no utoram 2-ro 1 3-ro cemecTpos). 31an 2 - B
KauecTse MoKasaTessA 419 CpaBHeHUA BbibpaHa cymma 6a1/10B NO KOHTPO/IbHLIM paboTam 1-ro cemecTtpa 1 no sK3ame-
HY 3a NepBbIii cemecTp. ITan 3 -Ta e METOAMKA BbiOOpa NoKasaTensa Ana CPaBHEHWA 3a 2-11 U 3-1 cemecTpbl.

C Ue/fblo  BLIABMEHWMA UCXOOHOMO YPOBHA  MATEMATUYECKOW MOATOTOBKWM  CTYZAEHTOB-NMEPBOKYPCHMKOB Mbl  CPaB-
HMBaNM MOJyYeHHble JaHHble A8 KOHTPOMbHOM W 3KCMEPUMEHTasIbHOW rpynn MO TPeM He3aBUCMMbIM  Hanpasie-
HWAM: pe3yNbTaTbl BbIMNOJAHEHUA €AMHON  KOHTPONIbHOM, pPe3ynbTaTbl LIEHTPA/IM30BAHHONO TECTUPOBAHWMA U UTOrO-
Bble (NpuBeaeHHble B aTTecTate) OLIEHKM YCMEBAaeMOCTM MO  MaTeMaTuKe. PesynbTaTbl KOHTPO/bHOM paboTbl, pas-
paboTaHHOM B pa3pese 3HaHUM C TPASMUMOHHBLIM KyPCOM MATeMaTuKKM, MO3BO/IMAM BbiABUTb NPOBE/bl B 3HAHMAX
KayKOOro CTyAeHTa, BbIAE/MTb Te TeMbl LUKOMbHOMO Kypca MaTemaTuKK, Ha KoTopble cieayeT o6patuTb NpucTanb-
HOE BHWMaHWE NpU Ja/IbHEWIe NOoAroToBKe CTyAeHTOB. CpPaBHUTENbHBIA aHa/iW3 MOJYYEHHbIX MPU  3TOM  Pesyib-
TaToB MOKasan, yto Amwb 3,1% cTyaeHToB 06/1343eT yOOKUMM M MPOYHbIMM  3HAHMAMM MO BCEM paszenam  yyeb-
HOW Mporpammbl MO MaTemMaTWKe 3a. Kypc cpegHei wKonbl (oueHku 9-10); 43,6% CTyLeHTOB BnafetoT [A0CTaTou-
HbIM KO/IMYECTBOM 3HaHUI, HeobxogyMbiM pONa  JanbHeiwero obydeHusa (oueHkM 6-8); 53,3% - obnagator ane-
MEHTAPHbIMM MaTEMATUYECKMMM HaBbIKamu (oLeHKM 3-5). PesynbTatsl LIT npesacTaBum B AMarpammax.

HXMMMMBCKAS TEXHONOMMA NPHPORHDIX 3HEDTOHOCHTENe W f «TennorasocHabmenue, BEHTWAALMA H OXPaHa BO3AYIIHOTO

‘ yepasbix MatepHanos {L{T) 4‘ Gacceinar K «BapocHabmenne, BOJOOTBEAEHWE W OXpaHa
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Puc. 1. Pesynbtatel LT B3I Kl

Ha HayanbHOM 3Tame 3KCMepuMmeHTa 1A BbIABAEHWMA CTEMEHW pPa3BUTOCTM HAaBbIKOB CAaMOCTOATENIbHON  AeATesb-
HOCTU W COOTBETCTBEHHO YPOBHA MO3HABATE/IbHOW CaMOCTOATENIBHOCTU Y CTYAEHTOB Hamu Oblna co3fjaHa aHKeTa M
NPOM3BEAEHO aHKETMPOBAHME B 3SKCMEPUMEHTA/IbHBIX Pynnax ObLeN YUCAEHHOCTbIO 155 4YenioBeK WM KOHTPOJIbHbIX
rpynnax obuweli uncneHHoctblo 197 yenosek. B aHKeTe 7 BOMPOCOB, KaKAbl M3 KOTOPbIX COAEPMKan OTBETbI, MO3BO-
JIAIOLLME OXapaKTepu30BaTb Ha/MuMe WAW OTCYTCTBUE Y CTYAEHTOB TOW WAM WHOM 4YepTbl (TOTO MAM WMHOMO MpU3HaKa)
CaMOCTOATENbHON ~ AEATENBHOCTY, T.e. OTBETbl MO3BOMMAM  AaTb MOMOKUTENBHYIO  WAM  OTPULATENIbHYIO OLEHKY Ha
HanuuMe y CTyAeHTa TOrO0 WAM WMHOMO TpU3HAKa CaMOCTOATENIbHOW AeATeNbHOCTU. B pesynbTaTe aHanM3a aHKETHbIX
JaHHbIX Hamu 6blia monydeHa Tabamua conpskeHHocTM (puc. 2). Ucnonb3ys Kputepuid x2-TvpcoHa (aHanu3  Knaccu-
bvKaumii  ona  OByX rpajaumit), M3yuuaM  pacrnpeneneHve  CTyLEHTOB, UMEWMX W He 06s1afalowpmx  AOCTaTouHbIMM
WM  CUNBHO PasBUTBIMM  HaBbIKaMM  CaMOCTOATE/IbHOW  MO3HABATENIbHOW  AEATENbHOCTM U COOTBETCTBEHHO  BbICOKMM
YPOBHEM MO3HABAaTE/IbHOM CaMOCTOATENbHOCTM, AR Yero CPaBHWAM MOJYYEHHbIE HAMW  SMMNMPUYECKUE JaHHble C
TEOPETUMUECKUM  pacnpefeneHveM. AHanM3  OaHHbIX  BbIABUA:  YUC/IEHHOCTb  CTyfeHToB, obnagalowmx  cnabbimu
HaBblkaMM  MO3HABATE/IbHOW  CAMOCTOATE/IbHOM  AEATENIbHOCTY,  CTAaTUCTMYECKM  [IOCTOBEPHO  Bbllle  KOAMYeCTBa  CTy-
[EHTOB C JOCTaTO4HbIMMN HaBbIKaMM CAMOCTOATE/IbHOW NO3HABATE/IbHOM AEATENBbHOCTY.
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Puc. 2. «Tabnuubl conpsaxKeHHOCTU»
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Taknm 06pa3om, 3KCMEPUMEHTANbHbIE AaHHble, MOJyYeHHble B XO4Ee MPOBEAEHMA KOHTPO/IbHLIX PaboT M
aHKETUPOBAHMUA, MO3BOSIUAM BbIABUTL OOLLYI0 TEHAEHLUMIO B OTHOWEHWU CTYAEHTOB K Kypcy MaTeMaTuKM,
COCTOALLYD B TOM, YTO Haya/bHbli YpOBEHb MOATOTOBKM MNEPBOKYPCHUKOB OTBEYAET MNPEUMYLLECTBEHHO
oueHKaM 5-7, 3HaHWA CTyAEHTOB HepeaKo HocAT (GOpMasbHbI XapaKkTep, a HaBblKM CaMOCTOATENbHOM no-
3HaBaTe/NbHOW  CaMOCTOATENbHOCTM  CcHOPMMPOBaHbI  HeaocTaTouyHo. [lo3Tomy BHegpeHue ayauTOpPHOU M
BHeayauTopHoit CPC B nonHomacwTtabHom obbeme U c 3PpPeKTUBHbIMM pe3yabTaTaMn B MEPBOM CemecTpe
He npeacTaBAAeTcs BO3MOMHbLIM. B cOOTBETCTBMM C 3TMM OOBEKTMBHO AOMYCTUMO YTBEPXKAATb, 4YTO Yy CTy-
OEHTOB MO YKa3aHHOM MpUYMHE BO3HMKAIOT C/IOKHOCTM HE TONMbKO MNPW M3y4eHUM MaTEeMATUKKW, HO U B
OanbHENLWeM Npu NPOXOXKAEHUN CNeLManbHbIX AUCLMNINH.

OTmeTMM, 4TOo 06paboTKa 3SMNMPUYECKMX [JaHHbIX WCCNefoBaHUs (OLEHOK) MpoBOAMNACb ABYMS METO-
OaMu: napamMeTpuuyeckMMM U HenapameTpuyeckumu. OCHOBY MapameTpUYecKkMx MeTOAOB COCTaBAAET Hop-
Ma/sIbHOCTb  paccMaTpuBaemblX  BblGOPOK.  KnioueBol  MeTond  NPOBEPKM  HOPMANbHOCTM - KpUTEPUi
X2-MlupcoHa, KoTopbih npumeHseTca npu bonbwmnx obbemax BbI6OpPoK. [Mpu obbemax BbIGOPOK, MEHbLUMX
20, 4NA NPOBEPKM HOPMAZbHOCTU WUCMONb30BA/IMCb OC/Nab/IEeHHbIE KPUTEPWUW, B YACTHOCTWU, KpUTEpUN pas-
Maxa BblIOOpPKWU. HenapameTpuuyeckne MeTOAbl, B YacCTHOCTUM MeToh, BWAKOKCOHA uanm MaHHa-YUTHM, npu-
MeHsATCA Npu 6os1ee 06LWMX NPeANONOKEHUAX.

Bce paHHble 3aHOCMAM B Tabauubl: 06bemMbl CPaBHUBaEMbIX BbIBOPOK, PEWTUMHIM MPU3HAKOB, BbIBOPOU-

Hble 3Ha4yeHuA U, U KpuTepuAa BMAKOKCOHA W COOTBETCTBYIOLWME KPUTUYECKME 3HAYEeHUA I3TOro KpuTepwuA.

Mo nonyyYeHHbIM AaHHbIM fierko npousBectu cpaBHeHne KI u 3. KayecTBeHHbI aHanu3 npoBefeHHOro
neaarorMyeckoro 3sKCNepMMeHTa MO3BOJIAET CYMTaTb, YTO Ha BCeX 3Tanax [AaHHble YAOBNETBOPAOT YCAOBUIO
HOpmanbHOCTU. Tak Kak T,.,< lg, TO 06e rpynnbl MOXHO CYMTaTb OAHOPOAHBIMM, T.e. CTYAEHTbl KOH-
TPONbHBIX WM 3KCMEPUMEHTANbHbIX FPYNn UMenu npuban3nTEeIbHO OAMHAKOBbIM O6WMI YypOBEHb Pa3BUTUA W
NPMMEPHO PaBHYD MaTeMaTM4YecKylo MOAroTOBKY. IJTOT ¢aKT Haxo4MT cBOe MOATBEPKAEeHWEe M npu obpa-
60TKe AaHHbIX C NOMOWbIO KpuTepua Bunkokcowa min(u, 0) > U, . Obyyenne Ha 2 u 3 3Tanax Besnocb no
3KCMEPUMEHTANbHOW METOAMKE, OCHOBHbIE MOJIOXKEHWS KOTOPOW OTparkeHbl B uccnegosaHuax [1-10]. Oo-
NO/IHUTE/IbBHOrO BPEMEHM HA W3yYeHMe BbICWEN MaATEMATUKM He BbIAENANOCb, Pa3NYMA  Kacanucb JUWb
NepecTpykTypMpoBaHMA maTepuana M WU3MEHEeHUA NOAXOLOB K ero WM3y4YeHWto; B IKCMEePUMEHTasbHbIX rpyn-
nax MPUMEHANUCL BCe KOMMOHeHTbl YMK (B wWwMpokom cmbicne). OAHOBPEMEHHO C 3TMM Mbl BEIM MOMUCK
ONTUMaNbHbIX GOpPM M MeToA0B OpraHM3auuu ydyebHoro npouecca, obecneynBaloLLMX B3aMMOCBA3AHHOE
dbopmupoBaHME Yy CTYLAEHTOB KOMMETEHUMI (aKaZAeMWMYECKMX, COLMANbHO-IUYHOCTHBIX, npodeccroHanb-
HbIX) M HaBbIKOB CaMOCTOATE/NIbHOM MNO3HABATE/NbHOM AeATe/IbHOCTU, a TaKKe M3y4yanu BO3heilcTBue npeg-
noxeHHoro YMK (B LIMPOKOM CMbICNE) Ha YpPOBEHb MATEMATUYECKMX 3HAHWM, HA YCNewHOCTb obyyeHusa, Ha
dopmMUupoBaHME MO3HaBaTe/NIbHOW CaMOCTOATENbHOCTM CTydeHToB. Ha 3Tom 3Tane (nepsBuyHOM anpobauummu)
[0MNYCKanacb KOPPEKTUPOBKA pPa3paboTaHHbIX KOMMOHEHTOB B COOTBETCTBUM C KPUTEPUAMM ONTUMU3ALMMN.

Ha BTOpOomM 3Tane MNOMUCKOBOrO 3KCMepuMeHTa nposoauaca aHanus sddektusHocT npumeHeHna YMK (B
LWMPOKOM cmbicie). CornacHo ero pesynbTaTam OLEHKM YpoBHeW 06ydYeHHOCTM M cHOPMMPOBAHHOCTM MO-
3HaBATE/NIbHON CAaMOCTOATENILHOCTM B CPaBHMBAEMbIX [pymnnax MOKa He WMET CcepbesHblX OTAMYUi. OHU
MOKa3blBAlOT, YTO W B KOHTPOJIbHbIX, M B 3SKCMEPUMEHTA/NIbHbIX FPyNnax 3HA4YUTE/IbHOE KOJIMYECTBO CTyAeH-
TOB MMEET CPeaHWUli ypoBeHb MNOAroToBKM. [0 Hawemy MHeHUIo, 3TO obbAcHAeTcA Tem (aKTOM, YTO CTyAeH-
Tol O u KI pabotann no ogHum u Tem e YMK (B y3KOM CMbICNE) M Ha OBOLWMX NIEKLMOHHbIX 3aHATUAX, Ha
KOTOpbIX, B OMpeaeneHHOW Mepe, WCMNONb30BaAUCh OTAEeNbHble KOMMNOHEeHTbl YMK (B LUMPOKOM CMmbIcne),
npumeHsemble B npouecce pabotbl B MHPOPMALMOHHOM MOJE KAKAOMO M3 M3Yy4aeMblX HA [aHHOM 3Tane
moaynei. CnegyeT OTMETUTb, YTO KOHTPOAbHbIX TouyeK B KI 6bl10 MeHble W macwTabHoro, LeneHanpasneHHOro
pa3BUTMA HABbLIKOB CAaMOCTOATE/IbHOM MO3HaBaTe/IbHOM AEATENbHOCTU He NPOBOAMAOCH. 3HAYMT, MOTEHLMANbHO
CTYAEHTbl KOHTPOJbHBIX FPYMMN MMENAN MEHbLUYID BO3MOXHOCTb AnA GOPMUPOBAHMA U Pa3BUTMA KaK CTPEMIEHUSA
Nno3HaBaTb, TaK M YMeHWUA MO3HABATb MATeMaTMKy. C ApPYrol CTOPOHbI, MOXKHO YTBEpPKAaTb, YTO 3a MepBblii ce-
MECTP B 3KCMEPUMEHTA/IbHbIX Fpynnax Mo3HaBaTe/ibHAaA CaMOCTOATENIbHOCTb TOJIbKO Hayana $opmMmpoBaTbCA Ha
6osee BbICOKOM YpPOBHE, YeM B KOHTPOJbHbIX. OCHOBaHMEM A/1A 3TOro fABAANACL Le/ieHanpaBAeHHas, HayyHo
060CHOBaHHasA U cneuManbHbiIM 06pPa3oM CNPOEKTMPOBAHHAA C MCNOJIb30BAaHMEM BO3MOXHOCTEN BCEro MeToan-
yeckoro apceHana YMK (B WWMPOKOM  cmbicne)  coaepikaTe/lbHO-METOAMYECKan,  OpraHM3auMOHHO-
ynpaB/eHYyecKan, KOHTPO/IbHO-KOPPEKTUPYIOWasa [AeATeNbHOCTb Mejarora, HanpasiAeHHadA Ha BOB/ieYEHME CTy-
[EHTOB B aKTMBHYIO, PEryaspHYy0 CaMOCTOATE/IbHYHO MO3HABATE/IbHYH AEATENbHOCTb MO M3YYEHWUIO MATeEMATU4e-
CKOro annapara. B 70 Xe Bpemsa BbINOJIHEHME KPUTEPUEB ONTUMM3ALLUKN 0BYyYeHNA maTeMaTuKe gocTuraetca 8 Al




NEOATOTIKA

MMEHHO MPENMYLLECTBEHHO 33 cYeT GYHKLMOHANbHOIO B3auMmoAencTems KomnoHeHToB YMK (B LIMPOKOM CMbic-
/le) U MeToanYECKMX NOAXOLO0B, CreunanbHbiM 06pasom CNPOEKTUPOBAHHBIX B HEM.

OpHako yKe pesynbTaTbl 3 3Tana MOKAas3aaW CTAaTUCTUYECKU 3HAYMMble M3MEHEHMA U PA3INYUA B YPOBHAX
obyyeHHOCTM M cHOPMMPOBAHHOCTM MO3HaBaTeNbHOM camocTosTenbHocTM B A u KM, Tak Kak T,..< oo,
M Upnyp < Upgsr Cn€A0BATENBHO, C NOMOLLbIO MAPaMeTPUYECKUX M HerapameTpuUyeckux MeTof0B CTaTu-
CTUYECKM O0OOCHOBAHO, YTO MPUMEHEHWE MEeTOAMYECKOM CUCTEMbI WU TEXHOMOTMW OOy4YeHWs MaTemaTuKe Ha
TEXHUYECKUX CNeLManbHOCTAX, CNPOeKTMpoBaHHbIX B YMK (B WKMPOKOM cMbicie), anpobupoBaHHbIX B Xo4e
UCCNeloBaHMA B IKCMEPUMMEHTA/IbHbIX TPynnax, Mo3BOASET ONTUMM3UMPOBATb CAMOCTOATE/IbHY AeATeNb-
HOCTb CTYZEHTOB W COBEPLUEHCTBOBATb PA3HOM/IAHOBYID AEATe/NbHOCTb MejaroroB B 3Tom npouecce. [JaH-
Has MeToAMKa naBnsetca 6onee 3dPeKTMBHOM B CPaBHEHUMU C METOAMKOW, Peasn3oBaHHON B KOHTPOJIbHbLIX
rpynnax. Mpumep Tabanupl gana rpynn 10 BB-TB npeacrtasnieH Ha puc. 3.

T'pyana 10 BB (KT) u rpynna 10 TB (3T).

Tabma A (KT n=41, k=6, n' = 6,8333; 3T n=28_ k=5, n' = 5,6)
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Puc. 3. «Cratnctuyeckan o6paborTka paHHbIXY

Taknm 0bpasom, NpPocnexnBaeTcs TEHAEHLUMA K CYLLEeCTBEHHOMY YBE/IMYEHUIO HABbIKOB CaMOCTOATE/IbHOW No-
3HaBaTe/IbHOW 4eATeNIbHOCTM WM B3aMMOCBA3aHHOTO GOPMMPOBAHUA Yy CTYAEHTOB aKaZeMMUUYECKUX, COLMa/bHO-
JIMYHOCTHBIX U NPOPECCUOHANBHBIX KOMNETEHLMIA NPU UCMONb30BaHUM MAaTEMATUYECKOro annapaTa B 3KCNepumeH-
Ta/IbHOM MOTOKE, MO CPABHEHMUIO C KOHTPO/IbHbIM. BblaeneHHbl pakT obycnoBaeH Tem, 4YTO Ha aTane 3 dukcupyetcs
yBENNYEHNE [OONU CTYLEHTOB CO CPeAHMM M BbiclMM 6annamu no matemaTMKe M CrneuMasnbHbIM AUCLMMANHAM,
bopMMpPOBAHMA HAaBbIKOB CAMOCTONATE/IbHOW MO3HABATENbHOM AeATeIbHOCTU. ITO MO3BONAET CAEeNaThb BbiBOA 06 3¢-
beKkTMBHOCTM npumeHeHua YMK (B wupoKkom cmbicne). MpeanoxeHHaa MeToamKa nomoraeT nobusatbes bonee
BbICOKMX pPe3y/ibTaToB B 0BYy4YeHUM B CPAaBHEHWUWU C TPAAULMOHHOM B YCAOBUAX CYLLECTBEHHOrO COKPALLEHWUS ayau-
TOPHbIX YacoB. OHa NpeaocTaBaseT BO3MOXKHOCTb OAHOBPEMEHHO C U3YyYEHMEM MATEMATUKM LesieHanpaBAeHHO U
cneumanbHbiM 06pasom BOCMMTLIBATb MO3HABATE/IbHYIO CaMOCTOATENbHOCTb, GOPMMPOBATL Ky/AbTYpy MbIAEHUA U
pa3BMBaTb UHTENNEKTyaNbHble cnocOBHOCTM 0byyatoLmxca Ha 6onee BbICOKOM YPOBHe.

MpoBefeHHble UCCNeAoBaHMA Ha 3Tane MOMCKOBOTO 3KCMEePUMMEHTa M CTAaTUCTUYECKUMMA aHanu3 NoJsyyYeH-
HbIX pPe3ynbTaToB NOATBEPAMAM MNpeumylecTBa paspabotaHHoro YMK (B LUMPOKOM CMbIC/ie) M NO3BOIUAM
BHECTN HEKOTOPbIE KOPPEKTUBDLI B 3TY METOAMKY:
® [N CO3HATENIbHOTO YCBOEHWA MOHATUIM BbICWEW MaTeMaTUKM B Oo6ydeHMM cregyeT Ha CamomM TMepPBOM

3Tane Mcnonb3oBaTb MHOroobpasHble NOAXOAb!I U GOPMbI MPEACTaBNEHUA COAEPKAHMSA;

e cpefa ObyyeHWA [OMKHA MPOEKTUMPOBATLCA MO OMNpPeseseHHbIM MNpPaBuaam U C NPUMEHEHMEM CUCTEMbI
cneumanbHbiM  0bpasom paspaboTaHHbIX KOMMNOHeHTOB [3-8]. OHWM 06ycnoBAEHbl COBOKYMHOCTbIO YC/IO-
BUI OOyYeHWA, B KOTOPOM aKLEHT CTaBUTCA Ha GOPMMPOBAHWMM He TOMbKO MATEMATUYECKMX 3HAHWW, HO
M Ha pasBUMTUM HaBbIKOB MO3HABATE/NbHOM CaMOCTOATENbHOCTU. IDTU YCNOBMA MpeanosaraloT Haauvume
KaK TPagMLUMOHHbIX METOAO0B, TAaK W CheuMasbHbIX CPeACTB WM NPUEMOB, MO3BOJIAKOLWMX aKTUBU3UPOBATL
caMocCToATENbHYIO PaboTy CTyAEHTOB ONTMMa/bHbIM cnocobom;

*  VMHOOPMAUMOHHbIE TEXHO/MOMMK, B Mepy W OBOCHOBAHHO mnpuUMeHAemMble, obseryatoT dopmupoBaHme
aKTUMBHOTIO BOCNPUATMA M NepepaboTKn maTeMaTuyeckon MHopmaLmK;

NccnepoBaHus MNpOBOAWMIUCL C YY4ETOM CMPOEKTUPOBAHHLIX HAaMM METOAMYECKMX WHCTPYMEHTOB coaep-
YKATeNbHO-METOANYECKOTO M OPrynpaB/ieHYecKoro acnekToB  KOHTPO/MPYHOWEro KOMMOHEeHTa  npouecca
obyyeHMn, a TaKkKe C Uenbl peanusauMuM Ha OCHOBE B3aMMOAEWCTBUA BCEX CTPYKTYPHbIX KOMMOHEHTOB
YMK (B LUMPOKOM CMbIC/IE€) €0 KOHTPO/IbHO-PEryIMPOBOYHOI, OLLEHOUYHO-PE3YNbTaTUBHOM, 0byyatoLlen,
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pasBuBalowWen M BocnutaTenbHoM ¢yHKUMM [5]. lMpoBepKka KayecTBa MaTemMaTMyecKol MNOoAroTOBKM CTyAeH-
TOB W pa3BUTUA UX HABbLIKOB CAaMOCTOATE/IbHOMW MO3HABATE/NbHOM [eATEeNbHOCTM OCYLLEeCTBAANACL MNOCpes-
CTBOM MOHUTOPUHIA - CUCTEMbI LEeNeHANpPaBAeHHOW [AMArHOCTMKM M KOHTPO/AA C MOMOLLbO KOMMbIOTEPHO-
ro TEeCTMPOBAaHMWA, AHKETUPOBAHMUA, OMPOCOB W KOHTPOAbHbIX MEPONPUATUIN, UMEWMX Pa3inYHble Kpute-
PUM OLEHKM, YKa3aHHbIe B KOMMOHEHTe « CUCTEMATUYECKMI NearorMyecknin KOHTPONbY.

PaccmoTpum B KauvecTBe npumepa ob6paboTKy pesynbTaToB BHEAyAMTOPHOM KOHTPONbHOM paboTbl nepBoro ce-
mecTpa «nddepeHumnanbHoe ncumcneHne GyHKUMM oaHOM nepemeHHomn». Becero B pabote 10 3apaHuii. BoigeneHHoe
KOHTPOJIbHOE MEPONPUATUE BKIKOYAET AMATHOCTUKY MAaTEMATUYECKUX 3HAHUA U YMEHWUI MO UX UCNoib3oBaHMI0. OHa
COOEPXUT KaK CTaHZAPTHble MAK 6a30Bble 3a4aHNA MO pPaccMaTPMBAEMON TeMe, TaK U NPAKTUKO-OPUEHTUPOBAHHbIE
3aga4n. CocTaBneHa KOHTPO/IbHan paboTa TakMum 06pas3om, 4Tobbl ee pelleHne No3BOANO0 NPOBEPUTb HE TONbKO Ka-
4YecTBO YCBOEHUSA y4ebHOro maTtepuana Nno matemaTuke. KauecTBEHHbIN aHaNM3 peLleHna B onpeaeneHHon mepe A0N-
KEH NOMOYb BbIABUTb HaMUMeE YMEHWUI, NO3BOAIOLLMX FOBOPUTL B AasibHellem 0 chOpMUPOBAHHOCTM HaBbIKOB MO-
3HaBaTe/IbHOM CaMOCTOATE/NIbHOCTM (YMeHWe BblAeNATb B 3a4a4ax U3BECTHbIe U HeZoCTalowme AaHHble, BbiIbMpaTb on-
TUMasibHble METOAb! peleHuns 3a4a4 U T.4.). 06paboTKa pe3ybTaToB BHEAYAUTOPHOW PaboTbl BbIMOAHAETCA CAeayio-
LWMMm 06pa3oM: KaXKA0M 3a4a4e NPMCBaMBaOTCA BECOBbIE 3HAYEHMA B 3aBUCUMOCTU OT YPOBHA, K KOTOPOMY OTHOCUTCA
3afaHue, n noacumTbiBaeTca obuee KonnyecTso 6annos, HabpaHHbIX CTyAeHTOM. Mcxona u3 3To MHPOPMALLMK U Bbl-
CTaBnsAeTcA oueHKa. MNocne paboTa BO3BpaLLAETCA Ha NOAHYIO AopaboTKy. Jns ycTpaHeHUA TUNUYHbBIX OWMOOK, BO3-
MOMHbIX 3aTPyAHEHWU NPW BbINOJIHEHUN BHEAYAUTOPHOW PaboTbl HAMU UCNO/Ib30BAINCh KNACCUYECKME KOHCYIbTALLMK
nocpeacTBOM JIMMHOTO KOHTAKTa C npenogasatenem uan on-line u off-line koHcynbTauumn Google Classroom. OTmeTUMm,
YTO KOppeKUMOoHHan paboTa Ha HaYabHOM 3Tane No3BoanAa CPOpPMUPOBaTL YBEPEHHOCTb CTYAEHTOB B CBOMX 3HAHUAX,
cnocobcTByA Ny4ywemy YCBOEHWIO HOBOFO MaTepuana npu ganbHelnwem obydyeHUU. B KOHTPOAbLHBIX FPynnax weneHa-
npasBiAeHHan KOppPeKLMOHHan paboTa BO BHEAYAUTOPHOW KOHTPO/IbHOWM paboTe He NPoOBOAMAACD.

Ob6paTm BHMMAHWE HA ele OAHO BAXKHOE YC/N0BUE OGYHKUMOHMPOBAHUA MNPEASIOKEHHOMW HaMW METOAMKM:
OHa pas3pabaTbiBaeTca B COOTBETCTBMM C KPUTEPUAMM 06 ONTUMANBHOCTM PACXOLOB BPEMEHW W YCUAWA npeno-
pasatena v cryaeHta. MeToguuyeckMm  CpeACcTBOM  MPOEKTUPOBAHWA U peanus3auun  opraHM3auMOHHO-
NAaHMPYIOWEro 3/1eEMEHTA B CUCTEME KOHTPO/A BbICTYNAET CTPYKTYPHO-/IOFMYECKAs CXemMa, O4HMM M3 HasHaye-
HUIA KOTOPOWN ABNAETCA pPa3BUTME HABbIKOB OpPraHM3auun M NAAHUPOBAHWUA CAMOCTOATENIbHON AeATe/NbHOCTU
CTYAEHTOB, HaBblKOB WX CamoopraHusauuu. BblgeneHHble TpeboBaHMA 0OYyCNOBAMBAOT METOAMYECKOE MPOEK-
TMPOBAHME YKa3aHHOW CXeMbl TakKMM 06pa3om, YTobbl MOCTaB/eHHble AWMAAKTUYECKME Uenu obyyeHUs U KOH-
TponA pJocTuranucb 6e3 3HauMTeNbHOro nepepacxoga y4yebHOro BpemeHM, OTBEAEHHOro AeNCTByOWeN yyebHon
nporpammoi. bnarogapAa onTuMmMsauum yyebHOro BpemMeHM, KOTOpaA [AOCTUraeTcA 33 CYEeT MCNoJ1b30BaHUA
KoMnoHeHToB YMK (B LUMPOKOM CMbIC/E), HAM YyAaeTcs MOAYyYuTb AOMOJAHWUTENbHbIE Yacbl, KOTOPble Mbl MpUMe-
HAeMm A1a yBeANYeHun B NepBom cemecTpe obyYeHMA KONNYecTBa ayAUTOPHbIX KOHTPObHbIX PaboT.

OTMeTUM, 4YTO CpaBHEHME YPOBHEN MNOAFOTOBKU CTYAEHTOB 3KCMEPUMEHTA/IbHbIX M KOHTPOJIbHbLIX Tpynn
nepBoro cemecTpa M TPeTbero AeMOHCTPUPYET caeayloulee: Mocae 3aBeplleHWA 3KCNepuMMEeHTa AO0NA  CTy-
[EHTOB C «HU3KMM» YPOBHEM YCMNeBaemMOCTM CHM3MUAACb KaK B 3KCMepUMeHTasbHbiX (Ha 1,29%), Tak U B KOH-
TposbHbiX (Ha 1,51%) rpynnax. [Jona CTyAEHTOB, NOAYYMBLUMX WTOroBbi 6ann 4-5 (4To cooTsBeTcTBYeT 6a3o-
BOMY ypoBHIO (l)), B 3KcnepuMmeHTasbHbIX Fpynnax ymeHblwwuaacb Ha 7,77%, B KOHTPONbHbIX - Ha 5,43%.
Jona crypgeHToB c npuknagHeim (ll) ycneBaemocTn ymeHblMnack Ha 6,46% B 3KCNepUMMEHTaNbHbIX rPynnax,
Ha 2,08% - B KOHTPO/IbHbIX PyMnnax, Takxe noA4YepKHeM 3HauuTesnbHoe yBenndyeHue Ha 15% (52%) Kosmuyectsa
CTYAEHTOB 3KCMEPUMEHTA/IbHOM rpynnbl, NOAyYMBLUMX oueHKM 9-10, uTo cooTsBeTcTBYeT TBOpYeckomy (IIl) ypos-
HI0, B TO BPEMSA KaK B KOHTPOJIbHOM Fpymnmne 3TOT NoKasaTe/b yseanymnca Ha 9,02.

Ha 3aBeplatouiem 3Tane 3KcNepuMMeHTa Hamu Oblla cO3Z4aHa HOBAsA aHKeTa M MNPOU3BESEHO aHKeTUpOo-
BaHWE B IKCMEPUMMEHTANbHbIX M KOHTPOJIbHbLIX Trpynnax. Pe3ynbTatbl 06paboOTKM aHKETUPOBAHWA MOKa3anu,
YTO YUCNEHHOCTb cTyaeHToB B O, 06/1a4aloWMX CUAbHBIMM  HaBblKaMW MO3HABATE/NIbHOM CaMOCTOSTE/IbHOM
[EeATENbHOCTM, CTATUCTUYECKM [AOCTOBEPHO BbllE YUCAEHHOCTM CTYAEHTOB CO C/abbiMM  HaBblKaMM  CaMo-
CTOATE/NIbHOW MNO3HaBaTe/bHOM AeaTeNbHOCTM, a B K[ UYMCNeHHOCTb CTyAeHToB, obnagarowmx ciabbimu
HaBblKaMW NO3HABaTe/IbHOW CaMOCTOATE/IbHON [AeATeNbHOCTU, M KOAWYECTBO CTYAEHTOB C  A0CTaTOYHbIMMU
HaBblKaMW CaMOCTOATEIbHOM NO3HABaTe/IbHOW AeATENbHOCTU CTAaTUCTUYECKM 3HAUMMO HEe Pa3/InyatoTCA.

Ha TpeTbem atane cdopMUpPOBAHHOCTb HAaBbIKOB CAMOCTOATE/IbHON NO3HABATE/IbHOMN AeATE/IbHOCTM NPOBEPANACH B
npouecce WCMNO/Ib30BAHUA M3YyYEHHOr0 MaTeMATUYEeCKOro annapata Mnpwv BbINOJIHEHUMU CTYAEHTAMM MPAKTUKO-
OpPMEHTUPOBAHHbIX 1abopaTopPHbIX PaboT NO PU3NYECKON XMMUN Y CTYAEHTOB cneumanbHocT 1-48 01 03 n TeopeTnye-
CKOW MEeXaHWKW y CTyaeHToB cneymanbHocTet 1-70 04 02 n 1-70 04 03, rae oueHKa mateMa™4decKol COCTaBAAOLWEN
paboTbl ocyLWwecTBAANACh OTAENbHO. TV NpeaMeTbl Mbl BbIBpanu U3 nepeyHs gpyrux obuenpodeccmoHanbHbIX U cne-




NEAOATOII KA

LUMaNbHbIX SUCUMNIMH B CBA3K C TEM, YTO NPAKTUYECKUN BCE OCHOBHbIE MaTeMaTUYeCKUe NOHATUA B HUX BOCTPEBOBAHbI B
6onblien Man meHble cteneHu. JlTabopatopHble paboTbl MO GU3NUECKON XMMUW CTYAEHTbI BbIMONHAAN BO BTOPOM
cemecTtpe, Noc/ie U3y4eHMA MaTeEMATUKM, a MO TEOPETUHECKON MEXaHMKE - NapannenbHo C u3ydyeHmem Kypca «MaTtema-
TUKa». BblIN NOyYeHbl NONIOXKUTENbHbBIE OT3bIBbl OT NPeNoAaBaTeNei yKasaHHbIX AUCLMMANH, YTO CBUAETENBCTBYET O
TOM, YTO CTYZEHTbl 3KCMEPUMEHTA/IbHbIX FPYMM He TOMbKO MOAy4Ynan popmasnbHble MaTeMaTUYECKME 3HAHUA, HO U
HAY4YUAUCb NMPUMEHATb UX HA NPAKTUKE, @ 3TO rOBOPUT 0 CHGOPMMPOBAHHOCTM Y HUX HA AOCTaTOYHOM YPOBHE HaBbIKOB
No3HaBaTe/IbHOM CaMOCTOATENIbHOCTU, @ TAKXKe NPOEKTUPYEMbIX B CTaHAAPTE KOMMNETEHLUNA.

3aKkntoyeHne. [laHHble NefarorMyeckoro 3KCNepuMeHTa CBUAETENbCTBYIOT O TOM, YTO B 3KCMEPUMEHTAJIbHbIX
rpynnax no CpaBHEHUIO C KOHTPOAbHbIMW Ha 7% yBenuuuaacb A0NA CTyaeHToB ¢ 6annom 9-10, a Takke fona cry-
OEeHTOB ¢ 6bannom 6-8 (Ha 5%). [lons cTyaeHToB co cpegHUm 6annom 4-5 noHmsmnack Ha 2,35%, a f0NA CTYAEHTOB C
HU3KMM YPOBHEM 3HaHWUI CTafa HUXKe Ha 1%. U3yuyeHne popmMpoBaHMA HaBbIKOB CaMOCTOATENbHOW NO3HABaTe b-
HOM AeATENbHOCTM NOKA3a/10, YTO B 3KCNEPUMEHTA/IbHbIX FPYNNax 3HAaYMTENbHO YBENINYUIOCH YUCIO CTYAEHTOB, CMO-
COBHbIX CTPYKTYPUPOBATb CNOXHbIA abCTPaKTHbIA mMaTeprMan MeTodamu U cpeacTBamm, KOTOPbIMMU OHU OBAAAEeNU B
npowecce obyyeHMs MaTemaTUKe C MPUMEHEHUEM CMPOEKTUPOBAHHbLIX KOMMNOHeHTOB YMK (B WMpPOKOM cmbice).
MpumeHeHune U-Kkputepma MaHHa-YUTHM NO3BOAUO BbIABUTb CTAaTUCTUUECKM 3HAUYMMble PA3NNYMA Y CTYAEHTOB IKC-
NepuMeHTasbHOM M KOHTPOAbHOM rpynn. Takum obpasom, nesarorMyeckuii akcnepumeHT noarsepann adpdektus-
HOCTb paspaboTtaHHoro YMK (B WMPOKOM CMbICNe) ANA MaTeMaATUYECKON MOArOTOBKMU CTYAEHTOB TEXHUYECKUX Cre-
LMaNbHOCTEN KaK cpeacTBa ONTMMM3ALMM CAMOCTOATE/IbHOW NO3HABATE/IbHON AeATEe/IbHOCTU CTY/AEHTOB.
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