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AHHOTauMA

B cOOTBETCTBMM C NONOKEHUAMU PeaepasnbHbIX rocyaap-
CTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbicLEero obpa-
30BaHMA nepes, ob6pa3oBaTe/bHbIMM OpPraHU3aLUAMU
BCTaeT 3aZa4a BHegpeHUs 3GPEeKTUBHOIO MHCTPYMEHTa-
pua 4NA CUCTEMHOTO NO3HAHWA MUPA U KPUTUYECKOTO
aHaNM3a OOBEKTUBHOM pPeanbHOCTH, PELUEHUs KOM-
NAeKCHbIX NPob6eMHbIX 33434 byayWwmnx cneunanmncros.
NccnepoBaHus B chepe cTaHOBAEHUA NPOLLECCOB U Pas-
BUTUA WHPOPMALMOHHO-MATEMATUUECKON KOMMETEHT-
HOCTM MOTYT MOMOYb B PELUEHUN MNOCTABAEHHOW 3a4auMn.
Llenbto nccnegoBaHua ABNAETCA MoAeNbHOe npeacTas-
NneHve MHOOPMAUMOHHO-MATEMATUYECKON KOMNETEHT-
HOCTU CTyAEeHTOB-6aKafaBpoB, a TaKXKe MAMCTpauma
HEKOTOPbIX 3/1IEMEHTOB METOAMKM (GOPMUPOBAHUA W
OLLeHMBaHMA TAaKON KOMMNETEHTHOCTU C NPUB/IEYEHUEM
pernoHasbHOro KOMMNoHeHTa. MeTo40M TEOPETUYECKOTO
aHaNM3a yTouHeHbl npoLeccbl GOPMUPOBAHMA Kak maTe-
MaTU4YECKON, TaK U MHGOPMALMOHHON KOMMNETEHTHOCTU
B CMUCTEeMe OCHOBHOrO, cpefHero obLLero v Bbicwero ob-
pa3oBaHUA B YCNOBMAX MHTErpauuun ¢ Apyrmmm Komne-
TEHTHOCTAMM CTyAeHToB By30B. OnpeaeneHa Heobxoau-
MOCTb KOPPEKTUPOBKM CTPYKTYPbl, COAEPKAHUA U MO-
aenn  dopmupoBaHua  MHGOPMaLMOHHO-MaTeMaTUYe-
CKOW KOMMNETEHTHOCTM B YCNOBUAX LNMPPOBOIM TpaHCop-
Mauuu obuecTsa B Lesiom. MHPopmaLMOHHO-MaTeMaTH-
YecKyr KOMNeTEHTHOCTb HaKkanaspa onpesenatoT yepes
COBOKYMHOCTb KOMMETEHLNIN, ee CTPYKTYpHble KOMMO-
HEHTbl PAaCCMATPUBAIOTCA C TOYKM 3pEHUA AEeATeNbHOCT-
Horo noaxoga. Takum o6pasom, NosyYyeHHble AaHHble
6yayT ABAATLCA OCHOBOW A1 NPOEKTUPOBAHMUA MOAE/N.
BbicTpanBas meToanKky ¢GOpMUPOBaHUA WHPOpMaUm-
OHHO-MaTeMaTUYeCKOW KOMMETEHTHOCTU Ha OCHOBE WH-
TerpayMmM KOMMETEHTHOCTHOIO, MNPAKTUKO-OPUEHTUPO-
BAHHOIO M IMYHOCTHOTO MOAXOAO0B, BBOAMM B COAEPKa-
HME KOMMETEHTHOCTHO-OPUEHTUPOBAHHbIX 3a4aHUI pe-
TMOHANbHbIN KOMMOHEHT, KOrAa NpeAcTaBieHHan B 3a4a-
HUKM NpobsieMHasa CUTyaLma He TOJIbKO ABNAETCA XapaK-
TepHOW ANA MoBCceAHEeBHON yyebHOW W BHeyyebHOM
YKU3HM 06yYatoLWwerocs, Ho U OTpaXKaeT 0COBEHHOCTU ero
pervoHa (KynbTypHO-UCTOPUYECKMNE, COLMANbHO-IKOHO-
MWYECKME, 3KOIOTYECKKe, NpupoaHble n 1. 4.). Cpea-
CTBaMM NeJarorMyeckoro 3KCNepuMeHTa nposeaeHa
oLeHKa 3¢ EeKTUBHOCTM rpynmnoBoi paboTbl C aBTOPCKUM
KeWc-3aaHnemM, CoAEePKALLMM PEermoHanbHbIi KOMMo-
HEHT, AN KOMMNEKCHOTO U AnddepeHLIUPOBaAHHOIO oLe-
HUBaHWUA ypoBHA cdopmmupoBaHHocTM UMK. Unntoctpu-
pyA 3/1eMeHTbl 3KCNEePUMEHTAIbHON METOAMKH, AeNaem
BbIBOA, O NEPCNEKTUBHOCTU AAaNbHENWNX UCCAELOBAHUNM
B 061acTU popmupoBaHMA MHGOPMALMOHHO-MATEMATH-
YeCKON KOMMETEHTHOCTH.

KnioueBble cnoea

NMHPOPMaLIMOHHO-MaTemMaTUYeCKan KOMMETEHTHOCTb, CTy-
[AEHTbl NeJarorMyecknx HanpaBneHW|, KPUTUYECKOe MblLL-
NleHue, COBOKYMHOCTb KOMMNETEHLMN, Keic-3aaHus, permo-
Ha/IbHbI KOMMOHEHT, SKCNepPUMEHTasIbHasn METOAMKA

Hayuno-memoduueckuii asexmponnsiil xypHas «Konyenm»

For citation

N. A. Non', E. V. Pozdnyakova, A. V. Fomina, Methodolog-
ical aspects of information and mathematical compe-
tence formation for students completing a bachelor's de-
gree // Scientific-methodological electronic journal "Kon-
cept". — 2024. — No. 03. — P. 119-135. — URL: https://e-
koncept.ru/2024/241036.htm DOI:  10.24412/2304-
120X-2024-11036

Abstract

In accordance with the requirements of the Federal State
Educational Standards of Higher Education, educational
organizations face the task of introducing effective tools
for systemic cognition of the world and critical analysis of
objective reality, solving complex problematic tasks by
future specialists. Research in the field of the formation
of processes and the development of information and
mathematical competence can help in solving the task.
The aim of the study is a model representation of infor-
mation and mathematical competence and the process
of its formation among undergraduate students, as well
as an illustration of some elements of the methodology
for the formation and evaluation of such competence
with the involvement of a regional component. The pro-
cesses of both mathematical and information compe-
tence formation in the system of basic, secondary general
and higher education in the context of integration with
other competences of university students are clarified by
the method of theoretical analysis. The need to adjust
the structure, content and model for the formation of in-
formation and mathematical competence in the context
of the digital transformation of society as a whole is de-
termined. The information and mathematical compe-
tence of a bachelor is evaluated through a set of compe-
tences, its structural components are considered from
the point of view of an activity-based approach. Thus, the
data obtained will be the basis for the design of the
model. Building methodology for the formation of infor-
mation and mathematical competence on the ground of
competence-based, practice-oriented and personal ap-
proaches integration, a regional component is introduced
into the content of competence-oriented tasks, when the
problem situation presented in the task is not only char-
acteristic of the student's daily academic and extracurric-
ular life, but also reflects the peculiarities of the region
(cultural, historical, socio-economic, environmental, nat-
ural, etc.). An assessment of the effectiveness of group
work with the author's case task including a regional
component was carried out by means of a pedagogical
experiment for a comprehensive and differentiated as-
sessment of the level of formation of the IMC. Illustrating
the elements of the experimental methodology, we con-
clude that further research in the field of information and
mathematical competence formation is promising.

Key words

information and mathematical competence, students of
pedagogical areas of training, critical thinking, set of com-
petences, case tasks, regional component, experimental
methodology
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BBenenme / Introduction

B Hacrosiee Bpems BbicIiee 0Opa3oBaHye BBIIIUIO Ha Ka4eCTBEHHO HOBBIN YPOBEHB,
TOJTYKOM K KOTOPOMY CTajI0 BHe[peHVe KOMIIeTeHTHOCTHOro mojxopa. ObGyuaromyecs
VIMEIOT BO3MOKHOCTD ITOJTyYUThb 3(pPeKTUBHBIVI MHCTPYMeHTapuUi I CUCTEMHOTO IT03Ha-
HUSI MUpa Y KPUTUUYECKOTO aHaIn3a OObeKTUBHOV peaylbHOCTH, pellleHNs KOMIUIEKCHBIX
Ipo0JIeMHBIX 3a7la4 KaK B peaJIbHOV XW3HM, TaK U B OyAyIen mpodeccroHaIbHOM Jesi-
TeJIbHOCTN. laHHOe IojtoXXeHne oTpakeHo B rtepeure komrereHmyt @I'OC BO, roe nepsas
MO3ULIVSL CpeAyt KaTeropuil yHUBepCaJIbHbIX KOMITETeHIIUT OTBOAMUTCA KaTerOPUM «CUCTeM-
HOe 1 KpUTUYeCKOe MbIIIUIeHVIe».

MHororpaHHBIVI KOHTEKCT MaTeMaTVKY, ITofIpa3yMeBaloliii ee pa3HOOOpa3HbIe MeX-
AVICOVIUIVIHAPHBIE CBSA3M M IIPaKTUKO-OPVMEHTVPOBAaHHYIO HaIllpaBJI€HHOCTB, CO3[IaeT CO-
Aep>KaTejlbHOe IIoJjie [JI PasBUTKS KPUTUUYECKOTO U CUCTEMHOI'O MBIIIUIeHUs oOyuaro-
mmxcs. Iloatomy mHpOpMaIMOHHO-MaTeMaT4ecKylo KOMIIeTeHTHOCTh (Jastee - VIMK)
IpefijlaraeTcsi paccMaTpuBaTh KaK IIPeAVKTOP (IIPOrHOCTMYECKNUIA [IapaMeTp) TaKOT'O MBbIIII-
neHus. B ycnnoBmsix nudposon TpaHncdopmanmm vccieqoBaHue IIpolieccoB opMIpoBa-
" VIMK v ero yripasiieHns IpecTaBiIseTCs BeCbMa IIepCeKTVBHBIM.

Llesbro cTaThy sIBJII€TCS MOZEIIbHOE IIpeJicTaBleHVe MHPOpMallMOHHO-MaTeMaTge-
CKOVI KOMITETeHTHOCTM CTYIeHTOB-0aKa/IaBpOB, a TakKKe MJUIIOCTpaliyis HeKOTOPBIX 371eMeH-
TOB MeTOAVIKV (POPMUPOBaHWS M OLleHVBaHM: TaKOV KOMIIETEeHTHOCTH C IpYBJIeYeHreM
PerMoHaIbHOTO KOMITOHEHTa.

O030p nureparypsl / Literature review

B nemarormueckmx ncciaenosanmsix mpobdiema popmmposanms VIMK 1 ee cocrasiisito-
IIVIX paccMaTpyBaslach B pa3HbIX aclleKTax:

1) Dopmupobarue mamemamuueckoi KomnemeHmuocmu 8 cucmeme 0cHOBHO20 U cpedHe20
obujezo obpaszobanus. B Tpymax C. JI. Atanacan, A. JI. CemeHOBa BbllejIeHbl XapaKTepUCTI-
yecKre 0COOeHHOCTV MaTeMaTHU4ecKOV KOMIIeTEeHTHOCTM IIKOJIbHMKOB: CIelUdecKmii
CTWIb MBIITUIEHN; CIOCOOHOCTD K aHaJIN3y, HayYHOMY COTPYIHIUYECTBY 1 KOMMYHMKAITN;
BJIaJIeHVie MeTOJIOM MaTeMaT4eCcKOT0 MOJIeIMpPOBaHMs; CIIOCOOHOCTh K CaMOCTOATEIIbHO
aHaJIUTUYECKOVI VI TBOPYECKOV [1edTeJIbHOCTY; CIIOCOOHOCTD K CO3aHMIO JIMYHOM MHPOP-
MallIOHHOVI CUCTeMbl. ABTOPBI OTMeYaloT, 4To (POpMMpPOBaHMEe TaKOW KOMIIETEeHTHOCTM
OCYIIIeCTBJIAeTCS B MHTerpaliy ¢ APYTMM yUeOHBIMY AVICHUIUIMHAMY (HarmpuMep, dusn-
KOVI I MHOPMAaTUKOVI) U IIPOSIBJISIeTCS B YMEHUN pelllaTh 3a7aul, JOKa3blBaTh TeOPeMbl,
CTPOUTBH MaTeMaTu4ecKre Mojiesv, pOpMyJIMpOBaTh U JI0Ka3bIlBaTh TMIIOTe3bl, IIPUMeHss
MaTemaTnueckuy1 anmapar [1]. H. I'. Xogpipesa B cBoeM mcciieoBaHMM paccMaTpuBaeT To-
TOBHOCTh K POPMMPOBaHMIO MaTeMaTU4ecKOVl KOMITIETeHTHOCT IIKOJIbHVKOB KaK B3aVIMO-
CBsI3b MOTVBAIMIOHHOT'O, COZep>KaTeJIbHOIO, ONepaljMiOHHOIO KOMIIOHeHTOB. OCHOBHBIM
CpeIcTBOM, oOecrednBalOIIIM CTaHOBJIeHV e TOTOBHOCTH K (POpMIpPOBaHMIO MaTeMaTiJe-
CKOVI KOMIIETEHTHOCTM IIIKOJIBHMKOB, IIO ee MHEHWIO, SBJIgeTcs ydeOHas 3amada [2].
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. H. Ajiarysiosa ompefiesisieT cofgep KaHve ¥ CTpyKTYpPy MaTeMaTu4decKoVl KOMIIeTeHTHO-
CTV yYalllIXCsl, BBIIeJIsAs CJIeyolyie KOMIIOHeHThI: MOTMBalIOHHO-1IeHHOCTHBIN (MOTVBa-
LV K MaTeMaT4ecKol AesTeJIbHOCT); KOTHUTVBHBIN (3HaHVe MaTeMaTn4decKrnx ¢pakToB,
TIOHSITUV, 3aKOHOB, TEOPUIL; 3HaHMe O CTPYKType MaTeMaTyecKo AesATeJIbHOCTI VI MeTO-
Jax MaTeMaTH4eCcKOro IMO3HaHMs); ollepaliOHaIbHO-TEXHOIOTMYEeCKII (OMBIT IIpaKTyde-
CKOTO IpVIMeHeHMsI MaTeMaTU4IeCcKX 3HaHW); pedpyIeKCUBHBIN (pediiekcis MaTeMaTide-
ckont megrenbHOCTH) [3]. B o6HOBIeHHBIX PI'OC 1IKOIIBHOTO 0Opa3oBaHMs MaTeMaTide-
CKas KOMIIeTeHTHOCTh paccMaTpuBaeTcs Kak IIposgBiieHVie MaTeMaT4ecKoy IpaMOTHOCTH,
TO eCTh KaK CIIOCOOHOCTB BBISIBUTH IIPo0IeMy, cOpMyIIMPOBaTh U PEIINTh COOTBETCTBYIO-
Y0 MaTeMaTU4YecKyIo 3ajavuy, MHTepIIpeTpOoBaTh 1 OLleHMBaTh II0JIy YeHHbIe pe3yJIbTaThbl
[4]. di1g pa3BuTHs MaTeMaTU4eCKOV KOMIIETEHTHOCTM IIIKOJIBHMKOB OTedecTBeHHbIe yue-
Hble-MeTOVCThI IIpeylaraoT ClellyaJbHble KOMIIETeHTHOCTHBIE 3a7aull, BapbUpysl CIIO-
coOBbI nIperbsBIieHs 1 popMbl paboTsl Hajg HUMMI. Tak, B padote C. B. Macioson, J1. V1. bo-
xeHkosow1, T. A. VIBaHOBOVI KOMIIETeHTHOCTHAa 3ajlada OIlpeslesIsieTcsl Ha OCHOBe ITpobiieM-
HOT'O TIOZIXO/a ¥ MOIEIMPYeTCsS B BU/e «KBa3VDKM3HEHHOV» CUTYAIUV, PelaeMoV Cpef-
CTBaMWV HeCKOJIbKVIX ITpeameTHBIX obstacteit [5]. E. V1. [le3a, E. A. Xwmiok npenararoT yum-
TBIBATh peaymy I PoBoV TpaHcdopManyy obIIecTsa 1 BBOAAT IIOHATIE MHAOpMaII-
OHHO-MaTeMaTI4eCcKOV KOMIIeTeHTHOCTH IIKOJIbHVKA, TPaKTys ero Kak «TOTOBHOCTD U CIIO-
COOHOCTB OCO3HAHHO IIPUMEHSTh MaTeMaTHKy B yueOHO-TIO3HaBaTeJIbHOV AeATeJIbHOCTU U
JKM3HEHHO IIpaKTHKe 1 poBoro coumyma» [6]. Takyto KOMIIeTeHTHOCTb aBTOPbI popMu-
PYIOT € IIOMOIIIBI0 MHOTOYPOBHEBOVI BeepHOVI CHICTeMBbl MaTeMaTUUeCKIX 3a/1ay, TP 3TOM
YPOBHM 3aj1a4 CBg3aHbI C AEVICTBVSIMI ITIOCTPOEHNs MaTeMaTYecKOV MOeIN C VCIIOJIb30-
BaHVEM IMQPOBBIX 00pa3oBaTeIbHBIX pecypcoB. B mccitenoBanmsix 3apyOeXHBIX aBTOPOB
aKIeHTNpYyeTCcsd BHUMaHMe Ha 3P@eKTMBHBIX 00pa30oBaTeIbHBIX TEXHOJIOTMSIX: B paboTe
E. JTamrapu [7] oTMedaeTcs TIOJIOXKMUTEIIBHOE BIIVSIHYIE «IIepeBepHYTOro oOydeHVsI» Ha pas-
BUTVIE MaTeMaTUYeCKOVl KOMIIETEHTHOCTH cTapiiekiaccHMKoB; @. dpanko, A. XyHycaky-
HOBa [8] IpeCcTaBIIgIOT HO3UTVBHBIN OIIBIT VICIIOJIB30BaHMS HA YPOKax MaTeMaTVKI TeXHO-
JIOTUI IIPpO0JIEMHOrO OOy4eHMs, IIPOEKTHOro oOyueHMsI, KOMIIETeHTHOCTHO-OPVEHTIPO-
BaHHbIX 3agaHnit; J1. H. TTpagana, O. X. Ilommxa, C. MaxapaHyu yKa3bIBaloT Ha 11€J1eco00-
Ppa3sHOCTb IIpUMeHeHMsI IMUQPOBbIX TeXHOJIOTUM i1 (POPMUPOBaHMA MaTeMaTU4ecKou
rpamMoTHOCTV MKOIBHMKOB [9]; V1. Bart, A. bapOosa [10] aHamm3upyroT aKkTMBHBIE CTpaTe-
vy oOydeHMsl MaTeMaTUKe («3KCIIepUMeHTHpOBaHMe ¢ JIMCTOM OyMmarm», «MaTeMaTide-
CKUVI MapIIpyT», «MaTeMaTudecKasl 3KCKYpCusl»), HOAUepKMBasi X I1OJIOKUTeIbHOe BIIVs-
HVe Ha pa3BUTHe MOTMBAIMM, MaTeMaTN4YeCKOV KOMIIETEHTHOCTM VI KOMMYHMKATVBHBIX
HaBBIKOB oOyuaroruxcs; b. Yepawmtenr, M. Kotny, 1. @enpbpa, 1. o3 [11] mokaseiBaioT 3¢-
peKTMBHOCTb Pa3BUTHM MaTeMaTUYECKOV KOMIIETEHTHOCTM YYalllMIXCS B reTepOTreHHBIX
rpyIIIax 10 CPaBHEHWUIO C TOMOTeHHBIMY I'PYIIIIaMuA.

2)  DopmupobBarue mMameMamuieckoil KoMnemeHmuHocmuy cmyoenmol 8 cucmeme Bvicuieeo
00pasobanus. B monorpadum J1. B. IlIkepnHOV IpOEKTUPYIOTCS MOIeIN MaTeMaTU4ecKO
KOMIIETEHTHOCTM CTYA€HTOB C OIIOPOV Ha CUCTeMHO-1esITeJIbHOCTHBIV 11 KOMIIETeHTHOCT-
HBIVI IIOXO/BL; OIIPeIesIAI0TC KpUTePUM 1 yPOBHM cPOPMUPOBAHHOCTY 3TOVI KOMITETEHT-
HOCTW; aKTyaJIn3pyeTcs IMOTeHIIal IIPOeKTHOro 00yueHns: MaTeMaTVKe, MeXXIUCIIUILIN-
HapHOTO ITpaKTUKyMa 1 MeTozla HOPTGOIINO I Pa3sBUTHS CIIOCOOHOCTY CTYIEeHTOB K MeX-
AVICHUITIHApHOMY mccienosanmio [12]. B nuccepranmm H. A. Kasauek onperiesieHs! CyIi-
HOCTB, CTPYKTypa, KpUTepuy, II0KasaTe/I M YPOBHU Cc(POPMMPOBAHHOCTY MaTeMaTude-
CKOVI KOMITeTeHTHOCTM Oyayiero yumnresid. IIpencrasieHa Mofiesib, IIOCTpOeHHas: Ha OcC-
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HOBe CHCTeMHOI0, KOMIIETEeHTHOCTHOIO 1 HesATerbHOCTHOro noaxonos [13]. B. M. Tokra-
poBa B cBoel1 paboTe ompefiesisgeT CTPYKTYPY U PYHKIMOHaIbHBIE KOMIIOHEHTHI MaTeMaT-
4ecKOVI KOMIIETeHTHOCTM CTYIAEHTOB By3a. VIcciemoBaHue aBTopa OIMpaeTcs Ha KilacTep-
HBIVI TIOJIXO/]; MaTeMaTU4ecKylo KOMIIETeHTHOCTb OOpa3yeT KilacTep OOIIeKyJIbTYPHBIX, 00-
eI podeccoHaIbHBIX 1 IPOodeccMoHaIbHBIX KOMIIeTeHITNI B KOHTeKCTe defiepaIbHbIX
rocyapCcTBeHHBIX 00pa3oBaTesIbHbIX CTaHAAPTOB BhICIIero oopasosanms [14]. VMinTepecnoe
viccrleioBaHMe mpescTasiieHo B pabore I'. ITaBiioBiraoBovt 11 coaBT. ABTOPBI aHAIU3UPYIOT
IIPUYMHBI HeYyCIIeITHOCTM PellleHnsl MaTeMaT4decKnx 3afa4d KaK MHAVKaTOp HegoCTaToyd-
HOI'O YPOBHS Pa3sBUTMS MaTeMaTU4ecKoV KOMIIeTeHTHOCTHU CTyJeHTa. [lesaeTcss BBIBOL, O
HeIIOHVIMaHWUM TpeboBaHMs 3aga4n, OTCYTCTBUM HEOOXOOMMBIX IS pellleHnsl MaTeMaTy-
YecKMx 3HaHWUI, He[JOCTaATOYHOM yPOBHe BJIafleHNsl MaTeMaTndeckuM s3bikoM [15]. JI. On-
cTaji, vccjieyeT MOTHBALIVIOHHYIO COCTaBIIONIYIO MaTeMaTN4eCKOV KOMITIETeHTHOCTV CTYy-
JAeHTOB. ABTOp IIPUXOAUT K BBIBOJY, UTO HamOoJIblllee BiIMsgHVe Ha OTHOIIIeHVe oOyuJaro-
IIMXCs K MaTeMaTlMKe OKasbIBaeT VX MaTeMaTi4ueckoe oOpasosaHue [16].

3) @opmupobarue mamemamuueckoi U UHGOPMAYUOHHO-MAMEMANULECKOT KOMNEMeH -
Hocmel 8 uHmeepayuu ¢ Opyeumu komnemeHmuocmamu 6 cucmeme Buicuieeo obpasobanus. Tax,
muccepranys C. V. TopmacuHa mocssieHa mpobieme dpopmmposanms VIMK 6akanaspos
B oOytacTvt MHPOPMATMKM ¥ BBIYVMCIIATEIIbHON TeXHMKN. KoMIleTeHTHOCTD ompernersaeTcs
KaK MHTETpaTUBHOe KauyeCcTBO JIMYHOCTH, IIPOSIBIISIONIeecs: B CIIOCOOHOCTM pa3pabaThiBaTh
MaTeMaTU4ecKylo MOJe/lb, aJITOPUTM pelleHns] MPaKTUJYecKoV 3a/iadll ¥ peajn30BbIBaTh
ero cpexcTeaMy IrporpaMMHoro obecriedenust [17]. B pabore H. C. IOmenko, H. V. Huxu-
tnHoM, I'. C. JKykoBon 060cHOBBIBaeTCsI MHEHVe O HeOOXOIMMOCTY CIIelMaI31POBaHHON
MH@OpPMalIMOHHO-MaTeMaT4ecKOVl IIOATOTOBKY ISl CTYZEeHTOB By3a. ABTOpaMu oIperie-
JIeTCs CYCTeMa KOMITeTEHITNTI, cocTaBsrormx cofgepxanme VIMK, paspabortaHs! xapakTe-
PVICTUKM y pOBHEV cPOPMIUPOBAHHOCT, [I€JIaeTCsI BBIBOT, 00 3P PEeKTMBHOCTY IIPVIMEHEHVIS
MaTeMaTU4YecK/X MeTOJI0B M MH(OPMalIMOHHBIX TeXHOJIOIMI [1JI pelleHus IIpodeccrio-
HaJIbHBIX 3aj]a4 B pas/IMYHBIX cepax gesrenpHocT [18]. O. A. BanmxaHoBa cTpouT HOHS-
e VIMK kak pasHOypoBHeByIO cTpyKTypy. PopMupoBaHme TaKoV KOMIIETEHTHOCTW aB-
TOP IIpefyIaraeT OCYIIeCTB/ISTh C IIOMOIIIBIO CIelaIbHO paspaboTaHHOTO KOMIUIeKca IIpu-
KIanHbIX 3ama4 [19]. B uccienosanvm [1. H. IllexoBiioBont paccmaTpuBaeTcs: IIOHSTIE VH-
dopmarmoHHO-MaTeMaTdecKo KyabTypeL a VIMK BBoIuTCs Kak ee OCHOBHast COCTaBJIs-
Iolllasi. ABTOp IpepyiaraeT B Ipoliecce yueOHOVI [1esiTe IbHOCTY CTYIeHTOB OCYIIeCTBIIATh ee
pa3BuUTHIe Yepe3 MaTeMaTIdecKoe Moaenposanme [20].

4)  Qopmupobarue urpopmayuonHol Komnemenmuocmuy cmydeHmol 8 cucmeme Bvicuieeo
00pasobanusa. VindopmanyonHas koMreTeHTHOCTh (VIK) gBiisieTcst BaXKHOV cOCTaBJIAIOIIEN
oOydeHNd cTy/eHTa-OakaslaBpa, Oe3 KOTOpOV OATOTOBUTh IPaMOTHOIO CIlellyasIicTa He-
B0o3MOXHO. Tak, FO. B. Mockaster; oripenesnsier VIK Kak HelrpepbIBHBIN ITpoliecc, POpMUpPY-
IOIINTICS B TedeHMe Beell XM3HI. B mccienoBaHnm paccMoTpeHa aKTyaIbHOCTh IIPOOIeMbl
PpasBUTA MHPOPMaAILIMOHHOV KOMITIETEHTHOCTH Y CTyJIeHTOB-0aKalaBpOB Ie[JarormyecKimx
HaITpaBJIeHMI IIOATOTOBKM, IIpOAaHaIM3UPOBaHbl BUJIBI, €e cofeprkaTebHasl XapaKTepy-
cTuKa. ABTOp HpeJICTaBIIgeT psijl aBTOPCKMX pa3paOOTOK B BU/Ie 3a/IaHN, CIIOCOOCTBYFOIIIVIX
Ka4yeCTBeHHOMY U CHCTeMaTHU4YecKOMYy PasBUTUIO JaHHOM KoMitereHTHOcTH [21]. B. IT. Ba-
paxcaHos, A. V. Tanwiosa, A. B. ©vInnmos onpenesaoT MHPOPMAIMOHHYIO KOMIIETeHT-
HOCTb KaK TOTOBHOCTB 1 CITOCOOHOCTB CTYJI€HTOB VCII0JIb30BaTh LM POBbIe pecypchl B 00-
pa3oBaTeJIbHOM [esiTeJIbHOCTM, CO3[laBaTh OOpa3oBaTesIbHBIVI KOHTEHT I peasn3aliui
3JIEKTPOHHOTO 0Oy4eHs, HaJlaKMBaTh COBMECTHYIO paboTy ¥ B3aIMOJIEVICTBYE C VCIIO/Ib-
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30BaHMeEM OIIOCPeIOBaHHBIX TeXHOJIOIMI, PeaIn30BbIBaTh IIOTeHIIaII I PoBOIL 0Opaso-
BaTeJIbHOV cpefpl. B maHHOM MccienoBaHnmm nsydaercs mnpoliecc popmmposanms VIK cry-
JIEHTOB Yepe3 VCIIOIb30BaHle B OHJIaTH-00yUeHMV IIPOTPaMMHBIX CPEeICTB 1 00yJaroler
11aTOPMBI, IpeJicTaB/IeHa MpaKTVKa OpraHu3aluy ydyedbHom paboThl B OHJIaH-popmaTe
B YCJIOBUAX Iepexosa Ha 11 poBoe obpaszoBaHue. ABTopaMu IIpeficTaB/leHa 00OCHOBaH-
Hasl IpaKTuJYecKas 3Ha4MMOCTb VICCJIeIOBaHVs B yCJIOBMAX OpraHM3alyiv AVICTaHIIVIOHHOIO
OHJIaVIH-O0y4YeHMs ¢ mcroiab3oBaHneM cucteMbl Moodle [22]. O. I'. CmossiHMHOBA B cBoeM
AViCCepTallIOHHOM MCCIIelOBaHMY VICIIOJIB3yeT 3TO IOHSATe B IIMPOKOM CMBICTIe KaK «YHU-
BepCaIbHBIV CII0CO0 TOVICKa, IOy YeHs, 00pabOoTKM, IIpeicTaBIeHNs 1 ieperadn nHQop-
Maryy, oOo0IIIeHs, crcTeMaTH3allUY U IIpeBpaliieHns MHpopMalni B 3HaHMe». B pabore
aKIIeHTVpyeTcs BHMMaHMe Ha pa3paboTKe MeTOMIeCKOV CHICTEMBI B YCIIOBUSIX OTKPBITOTO
oOpaszoBaHMs IIpU pea3aliuy KOMIIETEHTHOCTHOTO T1oIxoAa u ¢popMupoBaHys MHPOP-
MalIOHHOV ¥ KOMMYHMKaTUBHOV KOMITeTeHTHOCTM Oyaymx yumresen [23]. B mccieno-
BaHusix E. M. 3anmesont, B. A. CupgopuHoi 1mcmosb3yeTcs CMCTeMHO-KOepHeTdecKuii
IIOZIXOJI, It OIpeesieHnst KOMIIOHeHTOB pasBuTus n oneHnsanus VIK. Asropamu paspa-
6oTaHa TexHOOIVs yIipasiieHns passuTieM VIK cTymeHTOB Ha OCHOBe aJIrTOpUTMM3ALINN,
cocrosmmen 13 deTsipex 3tanos [24]. T. C. Burorpagosoit mpoBefeH aHAIN3 Pa3IMIHBIX
IIOIXOO0B K OIpeesIeHIIO 1 IIOHMMaHUIO CYLIHOCTU 1 cocTasirsttommx VK, pesyiapraTom
KOTOPOTO CTajla «TepMMHOJIOrMYeckas MaTpuiia». Vccienosarens mpesjiaraer popMyJsin-
poBaTh TEPMUHBI B 3aBMCVIMOCTHM OT BbIOpaHHOIO HallpaBjleHWs ¥ HeOOXOAVMMOro ypOBHs
oxBaTa MOHSATHA. ABTOPOM c/iejlaH BbIBOJL 0 HeobxonumocTu passutusa VK xak cuctemsr
B3aVIMOJIeVICTBYISA BeceX YueOHBIX KypcoB [25]. Pa aBTopoB cunTalioT, 4To MHQOpMaliOHHasd
KOMITETEHTHOCTh Hepa3pBIBHO CBsI3aHa C yMEeHMSIMI paboTaTh ¢ MHOpMaIen ¥ yMeHeM
pelaTh ITOBCeIHeBHBIe y4ueOHbIe 1100 ITpodeccoHasIbHbIe 3ajaull CpefCcTBaMI 1 pecyp-
camm VIKT. Hanpumep, B. B. Poccomanckniz B cBoeit paboTe akIleHTVpyeT BHUMaHMe Ha
IOBBIIIIEHNN KadecTBa 00pa3oBaHIs B yCIIOBUSIX COBPeMEeHHOI 0 MH(OPMalVIOHHOTO O0I1Ie-
crBa. B nccitenosanmm nogpoOHO paccMaTpuBaeTcs coflepKaHne KaTeropun «MHpopMariy-
OHHasl KOMITeTeHTHOCTb» [26]. C Touku 3penus C. B. KupudeHko, 1ebio mpernoiasaTesis
asisieTcst popmuposanyue VIK cTyieHToB: yMeHVe y4uThCsl, HaXOAUTh MH(OPpMaIINIo, Kpy-
TUYeCKN ee OLleHVBaTh V1 TBOPYeCK! MCII0JIb30BaTh. B maipHerIeM cdopMmpoBaHHasd KOM-
IIETEHTHOCTh 00eCIIeUNT BO3MOXKHOCTD YCIIEITHO 00y9aThCs Ha IIPOTSDKEHWN BCel XKV3HY,
XWTB I paboTaTh B MHPOpMaIIMOHHOM ob1iecTse [27].

TaxM oOpasoM, B memarormdeckort TeOpMN ¥ IPaKTVKe HaKOIUIEH JOCTaTOYHBIN
ONBIT POPMUPOBaHM MHPOPMAIIVIOHHO-MaTeMaT4eCKO KOMIIETEHTHOCTV V1 ee COCTaB-
JIAIONIVIX Ha pasHBIX CTyIleHdX oOpaszoBaHMs. OHaKO cCOBpeMeHHble peaslni, CB3aHHbIe C
TaKMMW SBJICHVAMM, KaK Iudposas TpaHcdopmalys, deHOMeH «IMdpOoBOro II0KOJIe-
HUSI», V3MeHeHMsl IPpodeccOHaIbHBIX M TOCyJapCTBEHHBIX CTaHIApTOB OOpa3oBaHII,
TpeOyIOT [leTaJIbHOTO BHMMAaHMS, IIepepabOTKM CTPYKTYphI U cofepXaHus. [To pesysbTa-
TaM VCCJIeJIOBaHUII MOXKHO CJieJlaTh 3aK/II04UeHle, YTO BO3HMKaeT HeoOXOIMMOCTh Ilepe-
cMmoTpa 1 Metoauku dpopmuposanms VIMK Oynyiero crieryasicra.

Mertononornueckas 6a3a nccaemosanms / Methodological base of the research

YTouHssa noHATHE U CTPYKTYpPYy MHEAOPMaLMOHHO-MaTeMaTN4ecKol KOMIIeTeHTHO-
CTU CTY€HTOB-0aKaIaBpOB, Mbl PyKOBOJICTBOBAJIVICH CJIETYIOIIVIM ITOJIOKEHVISIMIA:

1. KoMIteTeHTHOCTb M KOMIIETeHIIVI He TOXX[IeCTBeHHBIe ITOHSATVS: KOMIIeTeHIIV —
«VIHTeTpaTMBHOEe KadyecTBO uesIoBeKa, BKIIIoJaroIiee B ceOs He TOJIBKO 3HaHMS, yMeHMs 1
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HaBBIKV, HO VI CHOCOOHOCTb, TOTOBHOCTB ITPOSIBUTD X B PeIlIeHNN aKTyaJIbHbBIX 3a/laud»; KOM-
IIeTeHTHOCTD IIpeJIioyaraeT Hajln4uyie MUHVMaJIbHOTO OITbITa IIPOsiBIIeHNs KOMIIEeTeHIIN,
3TO «rIpucBoeHHas KommereHys» (J1. B. Illkepuna [28], V1. A. 3umuss [29], I'. K. CerneBko
[30], A. B. XyTopckon [31], IO.T. Taryp [32] 1 gp.).

2. Onopa Ha KJIaCTepHBIV IIOAXO0M;: MHAPOPMAlIMOHHO-MaTeMaTUYeCKy0 KOMIIeTeHT-
HOCTb OOpasyeT KjlacTep YHMBEPCAIbHBIX M OOIIenpodeccroHaIbHBIX KOMIIETEHIIUT,
onpenensgeMbix PI'OC BO. YHuBepcasibHasi KOMIIETeHIIVs B 00J1acTV CUCTEMHOTO M KpUTH-
YeCKOT0 MBIITUIEHVIS CBsI3aHa CO CIIOCOOHOCTBIO «OCYIIECTBIIATh ITOVICK, KPUTIYIECKMUI aHa-
JIVI3 VI CMHTe3 MHQOpMaLy, IIPUMeHSTh CCTEMHBIV II0JIXO, [JI pellleHVs II0CTaBJIeHHBIX
3agau». Ob1enrpodeccoHasIbHbIe KOMIIETEHIINN IeKIapUpPYIOT MCIOJIb30BaHMe MHQOP-
MaIMIOHHO-KOMMYHMKAIIVIOHHBIX TeXHOJIOIMI IIPpY pellleHnn IpodeccoHaIbHBIX 3a7a4
(A. CenrroBa n 11p.) [33].

3. BaXXHBIM KOMITOHEHTOM KOMIIETEHTHOCTU SIBJISIETCS «TIO3UTUBHOE, SMOITMOHAJTBHO-
HpaBCTBEHHOE OTHOIIIeHIe K MUPY», MHTePIIpeTpyeMoe KaK SMOILVIOHAJIbHBIV MHTeJUIeKT
(A. V. CaBeHKOB) [34].

Taxmm obpasom, mox VIMK OyneM noHMMAaTh «MHTErpaTMBHOE AVHAMIUIECKOe Kade-
CTBO JIMYHOCTY, XapaKTepu3yIolleecs CIIOCOOHOCTBIO VICIIOIb30BaTh B IPOdeCcCrOHaIbHO
HesATeJIbHOCTV COBOKYITHOCTb MH(OPMalIOHHO-MaTeMaTU4eCKX KOMITeTeHIIV U IIPOsIB-
JIFOIIeecs: B TOTOBHOCTY IIPVIMEHSITh MaTeMaTidecKyie 3HaHVsI, yMeHMs 1 HaBbIKY, a TaKKe
cpencrsa VIKT my1g ocyirecTsiieHns IOMCKa, KPUTUUECKOrO aHaIn3a 1 CMHTe3a MHQOpMa-
LIV, PelleHns CJIOXKHBIX 3a/]a4 B IIPodeccoHaIbHO U IIpeIMeTHOM obr1acTsax» [35, 36].

CrpykTypa MHPOpPMAlIMOHHO-MaTeMaTYeCKO KOMIIETEHTHOCTH IIpeficTaBjleHa Ha
PpVICYHKe HVIKe.

Mopnens popmmposanms VIMK Obuta mperncrasiieHa 1 mpoliuia anpobarimio. Onmpa-
4achk Ha ucategosanms P. B. Ecuna, 1O. B. Banmmreriz, v mpyrmx y4eHbIX, Mbl BbIIEIIVUIN,
OIICaIV Y VICCIIeOBa/IV CTPYKTypHBble KoMroHeHTh! VIMK: MOTMBaIIMOHHO-11€HHOCTHBIV,
KOTHUTMBHO-1€ATeJIbHOCTHBIV, JIMYHOCTHBIN, pedpriekcBHO-TBOpueckuit [37-40].

Metonnka popmmposanmsa VIMK y cryieHTOB-OaKaslaBpOB BBICTpaMBaeTCs Ha OCHOBe
VICIIOJIb30BaHMs CIIEeIMAJIbHO pa3pabOTaHHBIX AMAAKTUYECKMX 3JIEMEHTOB: COIep KaHMs,
CpenCcTB KOMIIETEHTHOCTHO-OPVIEHTMPOBAaHHBIX U MCCIIeOBaTeIbCKIIX 3a/la4, METOJOB KOH-
TeKCTHOTO, ITIPO0JIEMHOrO, IMOPUIHOrO 00ydeH s, yaeOHBIX IIPOEKTOB, a TaKXKe CIeIalb-
HBIX OPTaHM3aLMIOHHBIX (POPM.

Pe3ynbrarsl ncciienoBadms / Research results

BoicrpamBas metonuky dopmuposanmus VIMK Ha ocHOBe HommapagurMaIbHOTO
nogxoga (MHTerpaimys KOMIIETEHTHOCTHOT'O, IPaKTMKO-OPMEeHTUPOBAaHHOIO W JIMYHOCT-
HOT'O IOAXOM0B), MBI BBOOVIM B COflepKaHVe KOMIIeTeHTHOCTHO-OPUEeHTPOBaHHBIX 3a/a-
HUV pe2UuOHAAbHbITL KOMIOHEHN, KOTla IIpeJicTaBleHHasd B 3aflaHny IpobJieMHast CUTyalus
He TOJIBKO SIBJISIeTCs XapaKTepHOTVI 17151 II0BCeTHeBHOV y4eOHOVI 11 BHeYy4eOHOVI XX13HM 00y-
YaloIIerocsi, HO 1 OTpa’kaeT 0OCOOEHHOCT ero pervoHa (KyJIbTypHO-UCTOpUYecKye, COIn-
IIPHO-3KOHOMMYECKVIe, SKOJIOITYeCcKye, IIPUPOIHBIE U T. I1.).

[IpusenemM mmpyMep TaKOro 3ajaHusg-Kerica [IjId IPYHIIOBOV paboThI, IIpejiaraeMoro
cTyneHTaM-OakaslaBpaMm Itepsoro Kypca Kysbacckoro rymaHuTapHO-Ie1arorm4eckoro 1H-
crutyTa (KITIM @I'BOY BO «KemI'Y») i1 KoMiuekcHOro 1 inddepeHInpoBaHHOTO Olle-
HUBaHMA ypoBHsA cdopmmposanHocT VIMK B pamkax ocBoeHust 0a30BOVI IVCIIUIUIVIHBL
«OCHOBBI CVICTEMHOTO aHaJIV3a VI MaTeMaTn9ecKoit 00paOoTKM JaHHBIX» (CM. TaosL. 1).
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ITpumep Kevic-3agaHMs OJ1s1 TPYIIIOBOV pabOTHI

KEUC «ITYTEINECTBUE HA TIOHEBECHBIE 3YBbSI»

CrypeHT mepsoro Kypca Ajb0epT co cBoeVt FpyIIIIoN OTIpaBwics B myTerrectsre Ha [lomHeGecHbre
3y0ps. [Ipenmosnaramock, YTO MapIIpy T IPOMJINTCS IIecTh AHet. VI3 HoBokysHelrika AipOepT exar Ha 371ekK-
TpudKe /10 MeXIypedeHcKa, a IIOTOM Ilepecesl Ha IPYTYIO 3JIeKTpUUKy A0 JIyKOrbL

Kax ToseKo areKTpraka IprObUIa Ha HY XKHYTO CTaHIIVIO, CTYZIeHTOB BCTPETII MY KUMHa, OTBETCTBEHHBIN
3a niepenipaBy. OH IoMor yM J00paThCs 40 OCTaHOBOYHOrO ITyHKTa «Ky30acckiii», IIocjie 4ero Ty pucThbl BhIIBYU-
Hymch 1o CHexHoro 6apca (0-4 xv). OTmoxHyB TaMm, OHM oTIIpaBwINCh 10 PyGaroBckoro craHa (4-11 xm).

B nepBeIt meHb myTerecTBys CTyAeHTh Nponumm 16 kM o KynpystHOBCKOVI ITOJISTHBL M OCTaHOBWIVICH
TaM Ha HOYb B ITaJIaTKax.

Ha BTopomt meHp Ajib0epTy HOPYyUMIn pas3BecTy KOCTep U IPUTOTOBUTE 3aBTpak. B 10 yTpa HyXHO
OBUTO BRIOBUTATHCS Aastbiire. Llems sToro mHs 3akIodanack B TOM, 9YTOOBI JOOpaThCes IO CTOSTHKM «BrIcoko-
ropHbeI» (16-27 xM). /D1 myTertecTBeHHMKOB ObUIM 3a0poHMpOBaHB! TOMUKM (oM Ha 10 geoBek cTOwI

11 500 py©./cyT.).
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Ha Tpetwi fneHb Bce moyDKHBL ObUIM coOpaThes y MasaeBckoro crana (27-40 kM) B 13:00, uToOBI TaM
Ppa3enmThCs Ha [IBe paBHBIe TPYIIIHI (paBHOE YMCIIO CTYIEeHTOB B KaKmovt rpytie). OgHa IpyIia ocTaBiwIa
BeIVI Ha CTOSHKE VI BEIIBMHYJIACh JaJIbIlle B ITyTh 10 30JI0TON JoyvHE (40-52 KM), BTOpas IpyIia ocTajIach
OTABIXaTh M HacaXXaaThbesa KpacoTamu Kysbacca.

B 17:23 nepsas rpymra mobpasiach 10 CHEXXHOV BepIIMHBL 30JI0TOVI TOJIMHEL [J1aBHAs 1ejIb IoXoza
ObUIa BBIITOJIHEHA. AJIbOEPT MedTall II0eCTh CHETa CO CTYIIEHKOV U IIPOKATUTHCS co CKJIoHA. [To3ke BeuepoM
TYPUCTBI BEpHYJIVICH KO BTOPOVI TPYIIIle, IIepeHOoYeBaI. A Ha 9eTBEPTHIV IeHb, YTPOM, OHV OTIIPABVIIVICH B
0O0paTHBIVI Ty Th, KOTOPBIVI 3aHUT TAKXe TPU JHSA

Samanane 1

VI3BecTHO, UTO TYpWCTHI pasmeIVuIVICh Ha [IBe TPYIIIBL. B IIepBbIVI 11 BTOPOVI A€HB IIOe3IKI OHI BEIN
coBMecTHBIVI MapmpyT. Ho Ha TpeTmv meHb, Korma CTymeHTHI moOpasck 1o Ma3aeBCKOTo cTaHa, IepBas
IpyIIIa IPOIOJDKIIa Iy Th, a BTOpasi OCTaIach OTAbIXaTh. B X0zle pasroBopa y KOCTpa OT/IbIXaIOIINE CTyTeHThI
BBISICHWIIV, YTO IIOMMMO Typm3Ma 10 yestoBek M3 HIUX YBIIEKAIOTCS TOPHBIMU JIBDKaMM, ellle 5 YeToBeK 3aHU-
MaroTcs padTMHIOM, 2 YeJloBeKa aKTVBHBI B 3TVX IBYX BUIaX CIIOPTa, a 4 4eIoBeKa JIFOOAT TOJIBKO TYPU3M.

1. TIpumeHSsA TEOPWMIO MHOXECTB, HAVINTE UNCIIO CTYEHTOB, XOOVBIIIVIX B IIOXO,.

2. Tlocumrarite, CKOIIBKO HEOOXOIVMMO 3aIUIaTUTh apeHIaToOpaM JOMMKOB, €CJIVI B IIOXOZ CO CTYHEeH-
TaMVI OTIIPABWIIOCH eIlle U [IBa IIperoaBaTesisi, KOTOpbIe OCTAHOBSITCS B OTHEIFHOM JIOMIUIKE.

3. [IJ1s pasxuraHus KOCTpa Ha CTOSIHKe «MasaeBCcKuit cTaH» TpebOoBaJIoCh BBIOPATh TPEX CTYIEHTOB U
OIHOro B3pocsioro. CKOIBKMMM CIIocoOaMM MOXKHO OCYIIECTBUTH 3TOT BeIOOp? KakoBa BepoATHOCTB, UTO
AnpOepT OyzeT y9acTBOBaTh B pa3KMUTaHMM KOCTPA, ECIIV OH OKaKETCS B IPYIIITe OTOBIXAIOIIX?

Perrerne
1. Beemem obo3HaueHwm:1: U — MHOXeCTBO OTIBIXAIOIIVIX CTYAEHTOB (OHM Bee JII00AT Typu3M); A - MHO-
JKeCTBO CTYI€HTOB, YBJIeKaIOIIVIXCsl TOPHBIMM JIbDKaMy; B - MHOXeCTBO CTyIeHTOB, YBJIeKaroIxcsl padpTVH-
TOM.

Torma U/(AUB) - MHOXeCTBO CTYIEHTOB, JTFOOSIIITNIX TOJIBKO TYPU3M.
m(A) =10; m(B) = 5, m(AnB) =2; m(U/(AUB)) = 4.
CocraBuM guarpaMmy:
m(U) = m(U/(AUB)) + m(A) + m(B) - m(AnB); m(U)=4+10+5-2=17.
Torma 4nciio cTyAeHTOB, XOOVBLIVX B IToxom: 17 - 2 = 34.
2. Tak Kak B ITOXOI OTIIPaBWINCh 34 CTyAeHTa 1 2 B3POCJIbIX, TO BCETO ITIOHAI0-
ourcsa 5 mommkos. Torma 5 - 11500 = 57500 (py®.).

3. Tak kxak Ha cTogHKe «Ma3zaeBCKuUil CTaH» OTabIXayIn 17 cTyeHTOB 1 OAVH B3POCJIbIVL, TO YICIIO CIIO-
coBoB BBIGOPa TYPUCTOB [UIs paskuranvist Kocrpa: C,.

_ _ n!
Bocrionesyemcst popMyI10vi [UTs TIOZCUeTa Ynciia cogeranmit: Ck = P
17!

3 _
Ci7 = 3114!
BeposiTHOCTE TOrO, UTO Am)6epT OKaXXeTCs B UMCJIe CTYHEHTOB, pa3XMUrarolyux KOCTep, HavgeM I10

= 680

m
dopmyite: P(A) = — e m = C%¢ - unwI0 «BIIArONPUSATHBIX» VICXOIOB;
n = C3}, - unwI0 BCex a/1eMeHTapHbIX VICXOIIOB.
120
C%c =120; P(A)=—=10,18

680

MeToamdeckit KOMMeHTapWil
3amanme riposepsaeT cpopMupoBaHHOCTE KomreTeH1nv VIMK Ha ocHOBe comepskaHmvs Momytert «Teo-
PeTMKO-MHOXXeCTBEHHbIE OCHOBBI 00paboTKM TaHHBIX»; «KoMmOMHaTOpHBIE MeTOBI 00paboTKM MHPOPMa-
1uv»; «BeposTHOCTHBIE MeTOMIBI 00paboTKM MHMOPMAIII»

3amaame 2
Bo BpeMs mmoxofia cTyIeHTBI BCTPETIMIIN MECTHOTO XXUTeJIst, KOTOPBIV c/eflajl MHTePeCHBIV IIPOrHo3 II0-
ropsl: «Eciv 3aBTpa He OyzeT BeTpa, To OymeT nmacMypHas noromga 6e3 moxpas. Ecim Oymer moxnab, To Oymer
ImacMypHO n 6e3 BeTpa. Ecimi Oymer macMypHast noropa, To OyzIeT HoXab 1 He OyieT BeTpar.
Vicriomp3ysi 3aKOHBI JIOTMIKY, IIOIIPOOYVITe YCTaHOBUTD, KaKas Oy[eT 3aBTpa IIOrofa.

Pemenne
BBenem 0003Ha4eHVISI IIPOCTBIX BHICKA3BIBAHWIL:
B - 3aBTpa Oymer Betep. I1 - 3aBTpa OymeT macmypHas orona. [ - 3aBTpa OymeT HoXIb.
3ariniem BbicKasbiBaHMsI Ha si3bike anreGpet jtorvku: B - (A D) ; [ - (A B); T - (A AB).
ITocTponM TabINIly VICTMHHOCTH.
Bl o] B | 0 | A [ 0] 0aB | AaB | BoAD | A>IIAB) | I->(AB) |
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1 1 1 0 0 0 0 0 0 1 0 0
1 1 0 0 0 1 1 0 0 1 1 0
1 0 1 0 1 0 0 0 0 1 0 1
1 0 0 0 1 1 0 0 0 1 1 1
0 1 1 1 0 0 0 1 1 0 1 1
0 1 0 1 0 1 1 1 0 1 1 0
0 0 1 1 1 0 0 0 1 0 0 1
0 0 0 1 1 1 0 0 0 0 1 1

ITpoananm3snposas TabINIy MCTVMHHOCTHM, BUIVM, YTO BCe TPV BBICKa3bIBaHMS VICTVHHBL Korma B =1,
IT=0, 1 = 0. Beisop: 3aBTpa OymeT BeTep, HO He Oy[IeT TOXKASA M TACMYPHOV ITOTOZIbI

MeToandecknit KOMMeHTapwil
3agaHue mposepsieT copMmupoBaHHOCTE KommeTeHImt VIMK Ha ocHoBe comepXkaHUS MOIJIsS
«ITpepncrasieHye JaHHBIX CPeACTBAMM MaTeMaTIUeCKOVI JIOTKI»

3amanme 3

AJIE0epT 11 €T0 ONHOTPYIITHMUKY B IToxoze Ha ITogHeOecHbIe 3y0bsi MOIIIVI IIOCETUTH CJIEAYIOIIVIE TOPBL:

- I'vx TTopaeGecHbI1 (dypakm) - 1510 M.

- bompmmont 3y6 - 2047 m.

- Bepxwmmz 3y6 - 2178 M.

- I'luk Crapas Kpemocts - 2219 m.

- Cpemani 3y0 - 1721 M.

- Masemz 3y6 - 1983 m.

- Ivx 3amcm6 - 1908 M.

- I'luk Bapeca - 1752 m.

- I'Tuk Crpownrtesern - 1682 M.

- I'opa [IByxrmaBas - 1901 m.

Ho onm ycriesnvt ioceTuTh Beero yeThIpe ropbl. Hawanm mombem co cranimm JTyx6a (Kysuerkmm Asra-
tay) 1300 M Hay, ypoBHEM MOPS I B CyMMe IIPeO0sIeNV paccTosiHMe 919 M B BEICOTY.

Beibepure 13 IIpeMIOKeHHOTO CIVICKA TOPBL, Ha KOTOPBIE ITOAHMMAINCE AIBOEpT 11 €ero OmHOK/IacC-
HVIK, Y yKa)KITe BEpHBIVI HOMep OTBeTa, IPOVIIIIOCT PYIPOBAB CBOVI PacCy>KIeHVIsI COOTBETCTBYIOIIIMIL AVia-
rpaMMaMM U pacdeTaMIL:

1. TIuk Crpowurenen - nuk Bapeca - I'opa [IByxritaBas - Bepxamuiz 3y0.

2. INuk IToguebecubn (Jypakn) - ik Bapeca - Maremz 3y6 - mmuk Crapast Kpemocts.

3. Cpenumm 3y6 - Masbm 3y6 - bosprmort 3y6 - Bepxawm 3y06.

4. TIuk Bapeca - Cpegumyi 3y6 - Maymemz 3y6 - mmuk Crapas Kpenocts

Pemenne
ITocTponmM ararpamMMel, OTpakarolliyie BHICOTY Top I KaKI0TO M3 IPeJIOKeHHBIX BAPMAaHTOB:

2500
1983 1985047 1983
2000 1901
16821752 1752 1721 17521771
1510
1500
1300 1300 1300 1300

1000
500
0

BapuaHT 1 BapuaHT 2 BapuaHT 3 BapuaHT 4

ITposenem BbrYMICIIEH VIS IS KaXXIIOIO BapMaHTa:
1. 2178 - 1300 = 878.
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2.2219 - 1300 = 919.

3.2178 - 1300 = 878.

4.2219 - 1300 + (1752 - 1721) = 950.

Besom: Bepubm BapmaHT - 2 (ITuk IToguebecusm (dypakmu) - mik Bapeca - Massii 3y0 - ik Crapast
KpemnocTs)

MeToandeckmit KOMMeHTapwil
3amanme posepseT cdopmupoBaHHOCTh KoMmmreTeHmt VIMK Ha ocHOBe copgepskaHmst Momyisa «Ma-
TeMaTuU4IecKye CpeICTBa IpeICTaBIeHs JaHHbIX»

Samanne 4

Vicrronmp3y st maHHBIe TaOJINII, BBITIOJTHITE CIIeAyIOIIVe 3a/TaHVis:

1) PaccumrariTe IOJIHYIO CTOVIMOCTB IVTaHV Ha BeCh IIOXOZ, (6 THEVT) I BCeX TyPWUCTOB (IIpW yCIIo-
BIM, 9TO Ha OJTHOTO YeJIoBeKa HeoOXOMMMO KYIIUTE 2 Oy THUIKV BOIIBI Ha BeCh IIOXO/, TaK KaK IIOTOM ee MOXKHO
HaOMpaTh B YNMCTHIX Py9bsx). Beravicienns mponssecTyt B Tabimize Microsoft Excel.

2) XsaTut 511 ASIEOEpTY CTyIIeHKM IS OCYIIeCTBIIeHVsI CBOeVI MEUTHI, eCyIi 3 YesloBeKa ee He B3sUIN,
HO BCe PelIIV II0IIpo0oBaTh (IIPV yCJIOBW, UTO B IIOXOJIe OHa IIOHAZ00MTCs TOJIIBKO OMVH pa3 ¥ MUHIMAaJIb-
HOe KOJIM4YeCcTBO Ha yestopeka 240 r)?

CBeleHMsI O CTOMMOCTY IIPOTYKTOB CBemeHMsI 0 Macce IIMIIEBBIX IIPOTYKTOB.
CooTHoOMIeHNe KOJIMIecTBa ¥ Beca.
(ITmraHMe Ha OGHOTO YeT0BeKa Ha 2 THA)
Ilpodyxkm Cmoumocmy, p. IIpodyxm KoauuecmBo, macca
Boma mmurweeBas, 1,5 i1 46,5 Hommpak 1 o
Homupak, 1 mt., 90 60,9 Kaproderns 6 IIT.
Kaptodemns B ceTke (18 mrr.) | 45 Kwipka 1 1.
Kweka, 240 ¢ 80,5 Kykypysa 1 .
Kyxypysa, 250 r 80 MopkoBb 1 m.
Mopxkoss, 1 kr (10 mrT.) 25 Oryp1ipt 1 .
Oryp1ret, 450 r. (3 111T.) 130,25 ITeuenne 1 T
ITeuenne, 500 T 169,5 IToMupopeL 1 1T,
IMomumopsr, 450 T (5 mIT.) 200 Puc 1 1., 300 T
Puc, 900 r 95 Criarertnt 1 rrr.
Crymenka, 1 mrT., 270 T 85,5 ducTaikm 1 .
Crarerti, 400 T 25
@Ducramikn, 200 ¢ 150

3) IlocTporiTe BapMalMOHHBIV P CTOMMOCTH IIPOAYKTOB IIMTaH, YKaXK/UTe MeAMaHy, pasMax.
4) Havimure cpegHIO0 CTOVIMOCTE IIPOIYKTOB IMTaHMs Ha OHOIO YejloBeKa Ha OAVH JIeHb, AVICIIep-
CUIO, CpellHee KBaJpaTndecKoe OTKJIOHEHWE.

Pemenmne
1.
IIpooyxm Cmoumocms, Cmoumocms Ha Becv nepuoo noxoda (na
p- 00HO020 Yen.), p.
Boga nmureeBas, 1,5 1 46,5 46,5-2=93
Hommmpax, 1 mt., 90 T 60,9 60,9-3=1827
Kaprodens B ceTke (18 mrT.) 45 45 . (18:18) =45
Kworeka, 240 T 80,5 80,5-3=241,5
Kykypysa, 250 r 80 80 -3 =240
Mopxkoss, 1 kr (10 mrT.) 25 (25:10)-3=7,5
Orypupt, 450 r (3 1mT.) 130,25 (130,25: 3) - 3 =130,25
Tleuenne, 500 r 169,5 169,5 -3 =508,5
IMomupoper, 450 T (5 m1T.) 200 (200:5) -3 =120
Pwuc, 900 r 95 95
Crymenxa, 1 mr., 270 T 85,5 85,5
Cnarerris, 400 T 25 25.3=75
Ducramku, 200 T 150 150 - 3 =450

(93 +182,7 + 7,5 + 241,5 + 240 + 45 + 130,25 + 508,5 + 120 + 95 + 75 + 450) - 36 = 78784,2.
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Tax xak Tpu desioBeKa He B3sJIM CTYIIIEHKY, TO ee CTOMMOCTD: 85,5 - 33 = 2821,5.
WTorosas cTOMMOCTb HPOAYKTOB NuTaHus: 78784,2 + 2821,5 = 81605,7.
2.270 - 33 = 8910; 8910: 240 = 37,125. Tak Kak 4MCJIO TyPUCTOB — 36, TO CTYIIIEHKM XBaTUT Ha BCeX.
3. Bapuanmonnsm psm: 25; 25; 45; 46,5; 60,9; 80; 80,5; 85,5; 95; 130,25; 150; 169,5; 200.
Pasmax R =200 - 25 =175.
Tax Kak 4umcrio 371eMeHTOB h = 13 - HedeTHOe UmCII0, TO MeAraHy Me HareM 1o popmyrie:
Me = an+1 Me = a, = 80,5.
2

4. Havimem cpeiHIOIO CTOMMOCTD IPOAYKTOB IWTAHNMS Ha OHOTO YeJIoBeKa Ha OITH HeHb. 11 3Toro
OOIITyI0 MTOrOBYIO CTOVIMOCTD IIPOAYKTOB IMTAHMS M pa3IeIiM Ha oOITee KOJIMIECTBO YeJIOBeK 11 Ha 6 JTHeT:

81605,7: (36 - 6) = 377,8 - OITy4ueHHYIO BEJIMYMHY HY>XHO pa3fe/InTh Ha KOJIMIeCTBO HPOAYKTOB (Ha
13):

377,8: 13 = 29,06 - nckomMasi BeJIumHa.

151 HaxoXKIeHMs AVICIepCuy HeOOXOAMMO HaITH CYMMY KBaZIpaTOB Pa3sHOCTEVI MeXIy eXeITHeBHO
CTOVIMOCTBIO KaK/IOTO IIPOIYKTa U CPETHEV CTOMMOCTBIO IIPOYKTOB ITNTAHVIS:

(15,5 -29,06)2 + (30,45 - 29,06)2 + (7,5 - 29,06)2 + (40,25 - 29,06)2 + (40 - 29,06)2 + (1,25 - 29,06)2 + (21,71 -
29,06)2 + (84,75 - 29,06)2 + (20 - 29,06)2 + (15,83 - 29,06)2 + (13,06 - 29,06)2 + (12,5 - 29,06)2 + (75 - 29,06)2 =
7722,02.

INonry4yeHHyI0 BeTMUMHY pa3meIM Ha oOllee KOJIMYeCTBO IIpoayKTos (Ha 13): 7722,02: 13 = 594 - nuc-
repcusi.

[1J1s1 HaxOX/IeHMsT CpelHero KBaJIpaTiIecKoro OTKJIIOHEHMS HeOOXOIMMO M3BjIeYb KBaJIpPaTHBIN KO-

peHb 13 3HaveHMs aucnepcun: v 594=24,37.

MeToamdecknit KOMMeHTapwil
3agaHne IposepsieT cpopMmupoBaHHOCTb KomIteTeHImit VIMK Ha ocHOBe conep kaHms Moyiten «Ma-
TeMaTI4ecKie CpeficTBa IIpelCcTaBIeHs JaHHbIX»; «MaTeMaTudecKrie MeTOIBI 00pabOTKM CTaTHUCTIYeCKIIX
JaHHBIX»

3amanne 5
Beuepom y kxocTpa CTyZeHTHI pasMBIIUIUIN, KyAda Obl OHM XOTeIN OTIPaBUTHCS B CIIEAYIOMINI pas.
AnpOepT Hammern B VIHTepHeTe 1IeHbI Ha IIPOXKMBaHWe, JOPOTY U IIUTaHVIe B TPeX KMBOIVICHBIX MecTax, Iae
MO>KHO OyZeT OTHOXHYTB ¥ HacJIaAUThCS IIPUPOIOTL.
®opmyiia, KOTOPOW IOJIL30BaINCE IepBOKYypcHUKM: S = N - (P. + T + P;), rue S - cymma, N - Kosmde-
CTBO 4eJIoBeK, Pr - 11eHa 3a mpoxmBanme, T - 1ieHa 3a TpaHcdep, Pt - 11eHa 3a TTaHMe.

IIpoxxuBaHmMeE, p. TpaHucdep, p. IInTanne, p.
IloguebecHpie 3y0psa | 1550 300 2500
IITeperem 2 800 1700 4500
Topaem AnrTan 2 500 2400 3950

[Tonb3ysch JaHHBIMM TaOIWIIBI, HaviiUTe Hamboslee BEPOSTHBIV BapuiaHT BbIOOpPA ITyTeIIeCTBU.
ObGocHymTe OTBET

Pemrenmne

HarvimeM cTOMMOCTB Iy TEIIeCTBIUS B KXXIOM M3 pacCMaTpMBaeMbIX BAPMAHTOB:

ITonneOecHsble 3yObs: S = 36 - (1550 4+ 300 + 2500) = 156600.

Ieperemnt: S = 36 - (2800 + 1700 + 4500) = 324000.

Topaem Antar:: = 36 - (2500 4+ 2400 + 3950) = 318600.

DKOHOMMYECKN BBIFOIHO IyTeliecTsie B IlonHebecHbre 3yObst (cambli memtebivi BapuasT). Ho, Tak
KaK TYPWMCTBI TaM yKe ObUIN, BO3MOXKHO, OHV BEIOepyT IyTeliiecTsume B opHbI ArTart (kak Oostee gelieBbIv
BapmaHT 110 cpasHeHmIo ¢ [Ilepererem)

MeToandeckmnit KOMMeHTapwil
3agaHue mposepsieT cdopMmupoBaHHOCTh KoMmrieTeHIU VIMK Ha ocHoBe comep xaHms Moyt «Ma-
TeMaTI4ecKye CpeCTBa IIpeacTaBIeHs JaHHbIX»

Meronuka olleHVMBaHVs pe3yJIbTaTOB BBIIIOJIHEHNS KeVc-3aJaHny BKIII0YaeT OLleHM-
BaHMe KaXIIOro M3 BblgesleHHbIX KoMoHeHToB VIMK (MOTMBaIMOHHO-1IeHHOCTHOIO, KO-
THUTVBHO-JIESTEJIbHOCTHOTO, JIMYHOCTHOTO 1 pedIIeKCMBHO-TBOPYECKOI0) C IIOMOIIIBIO MH-
IVIKaTOPOB JIOCTVDKEHMSI KOMIIOHEHTOB KomIteTeHITMM [41]: ompenerseTcs: J1esiTeTbHOCTb
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CTy[eHTa IIpV BHITIOJTHEHWVI 3alaHVsI I METOIbI OIIeHBaHVS KOMITIOHEHTa KOMIIETEHITUM
(HabiromeHmne, Oecema, aHaIM3 Pe3yJIbTATOB BBHIIIOJIHEHMS 3aaHMs — 00pa3oBaTeIbHOIO
nponykra). B Tabi. 2 mipencraBiieHa IeSTeIBHOCTD CTYJI€HTa II0 BBIIIOJTHEHWIO Kevic-3alia-
HVS IS KaKIOTO0 KOMIIOHEHTa KOMITeTeHIIVIA.

Tabauya 2
[ esATeTbHOCTH CTyZleHTa TPV BBIIIOJTHEHMM Kevic-3aJJaHns
Komnonenm Heameavocme cimyodenina npu Bvinoanenun 3a0aHUA
— BocmpuaTue ycnosus saganms;
MoTuBalmoHHO-
_ - dopmMyIMpoBaHMe YTOUHSIOMIVIX BOIIPOCOB;
LIEHHOCTHBIA
— Auajor
— ITocTpoeHne MaTeMaTHYeCKMX MOfeIIet;
Koranrnsro-mes- — TIOVICK, OTOOp, CTPYKTypUpOBaHye 1 aHaIn3 MHPOpMaImy;
TeJIbHOCTHBIN — dopmMyIMpoBaHMe 3a1auN Ha SI3bIKe MaTeMaTVKI;
— pereHne MaTeMaTtmueckot 3afaun (c npumerenveM VKT, nmpu HeoOxommmocTi)
— Ilowck 1 coBeplIleHCTBOBaHYE MaTeMaTIYeCKIX 3HAHWII, HEOOXOAVIMBIX IS BBI-
N TIOJTHeH WS 3a/IaHVs;
JInuHOCTHBI
— yIpaBjIeHVe CBOVIMW 3MOIIVISAMM, IIPOsIBJIEHMe HOOpOXKeIaTeTbHOCTY I OITH-
MM3Ma B XOJIe BBIITOJIHEHVISI 3aaHNs (3MOLVIOHAIbHBIV MHTEJUIEKT)
PedriexcisHo — IlpencrasiieHve 1 oOCyXXaeHVe Pe3yyIbTaTOB PeIeHVIs;
_ — ¢popMysIMpoBaHVe OTBETOB Ha IIPOOJIEMHYIO CUTYaLIVIO;
TBOPYECKUT
— pediexcus

[aHHasg MeToayKa sABJIsIeTCS COCTABHOVI YaCTbIO MOHWTOPWHIA IIpolecca pasBUTHUA
MH@POPMaIIMOHHO-MaTeMaTYeCKOV KOMIIETEHTHOCTHM Y OaKasIlaBpOB, OCYIIIeCTB/IIeMOro Ha
OCHOBe OaJUIbHO-PEeNTVMHIOBOV CHCTeMBI OlleHMBaHMs. Pe3ysibTaThl TAKOTO MOHUTOPVIHTA
OBUIV ITpOaHAIM3MPOBaHBI Y CTYAeHTOB Iefarormdeckyx HanpasieHun KITIV ®I'BOY BO
«KemI'Y» 1 ipercrasiteHs! aBTopamm B vicaienoBannm [42]. O6 adpdexTusHOCTI paspabo-
TaHHOVI MeTOAMKM I03BOJIsseT FOBOPUTH BBICOKUI ITpoLleHT (71%) cTyIeHTOB, IPOaeMOH-
CTPMPOBABIINX Ka4eCTBeHHYIO yclleBaeMOCTb 110 AyciuIuInHe «OCHOBBI CMICTEMHOIO aHa-
JIvi3a ¥ MaTeMaT4ecKor 00paboTKM TaHHBIX». BeISIBIEHHBIV Y POBEHb CPOPMMUPOBAHHOCTI
VMK MOXHO cUmTaTh JOCTATOYHBIM, TaK KaK ObUI IIOKa3aH pe3yJIbTaT «BBICOKMII» VI «BBIIIIE
cpentero». Kpome Toro, Obula ycTaHOBIIEHa KOPPeJISALIOHHAS CBI3b MEX/Ty YPOBHSIMM pas-
BuTya VIMK v KpyTraeckoro MbluieHvIs.

3axmrouenne / Conclusion

[TpoananmsupoBas OTedyeCcTBEHHBIE 1 3apyOexXHble MCCIeqoBaHMSA II0 IIpobiieMam
dopmmposanmsa MIMK oGyuarortyixcsi, Mbl c/iej1ajivt BBIBOJI, O HEOOXOAVMOCTM BHECEHVIS 13-
MEeHEHW B CTPYKTYPY, comepxkaHue 1 Monesb popmmuposanus VIMK Oynyiero creriya-
ymcTta. OnpeferieHbl OCHOBHBIE ITOJIOKeHWS [JIsI BHeCeHVSI TaKX KOPPEKTUB: pasiesieHne
MOHSTUN «KOMITeTeHIIV» U «KOMIIETEHTHOCTB»; OIIOpa Ha KJIaCTepHBIVI IIOAXO/, ¥ TpeOoBa-
HusA crangapra (PIOC BO); Haymyme sMOLMOHAIBHOIO MHTEJUIEKTa KaK CTPYKTYPHOIO
anemenTa VIMK. IlpencrasieHa cTpykTypHas Mofellb MHAOpPMalMOHHO-MaTeMaT4ecKom
KOMIIETeHTHOCTH, BKJTIOUaroIlasi KOTHUTVBHO-IeATeJIbHOCTHBIVI, MOTVBallVIOHHO-IIeHHOCT-
HBIVI, JIMYHOCTHBIN U pediIeKCMBHO-TBOPUYeCKNII KOMIIOHeHThI. MeTtoanka dpopMupoBaHms
MH@POPpMaIIOHHO-MaTeMaTN4eCcKo KOMIIETEHTHOCTV pacKpblBaeTcs uepe3 IugaKTude-
CKMe 3JIeMeHTBI, CIOJIb3yeMble B ydeOHOM mpoliecce (copgep KaHve, MeTOIbl, CpeICTBa, Op-
raHM3aIMIOHHBIe (POPMBI 00y UeHIsT). DJIeMeHTHI MeTOIVIKY VJUIIOCTPUPYIOTCS Ha IIpUMepe
aBTOPCKOTO 3a/JjaHMs-Kerica C pervoHaIbHbBIM KOMIIOHEHTOM, IIpelylaraeMoro CTyaeHTaM
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IpY M3y9eHMM OVCOVIUIVHBL «OCHOBBI CMCTEMHOTO aHaIM3a M MaTeMaTudecKovt oOpa-
60Tk maHHBIX». O0O00IIIArOTCS pe3ysIbTaThl MOHUTOPMHTA ypoBHS passutus VIMK y cry-
JIEHTOB ITeJarorIecKyX HallpaBJIeHNi, OCYIIECTB/ISIEMOrO Ha OCHOBe OaJITbHO-PEITIHIO-
BOVI CVICTEMBI OIleHVBaHMs. AHa/IM3 YKa3aHHBIX pe3yJIbTaTOB II03BOJIIeT TOBOPUTH 00 3-
pexTMBHOCTM 3KCIIepVMEHTAIbHOV METOAVIKM B CBSA3V C JIOCTVDKEHVEM HOCTaTOYHOTO
yPOBHSI cOPMIPOBAHHOCTY MH(POPMAIVIOHHO-MaTeMaTUIeCKOVI KOMIIETEHTHOCTH y CTY-
JeHTOB-0aKaIaBpOB.
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