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HOPMATHUBHBIE CCBIVIKH

B nmuccepraumoHHOil pa0oTe HKCHONB30BaHbl CCBUIKM Ha  CIEAYIOIIHE
CTaHJAPThl U IOKYMEHTHI:

['ocynapcTBeHHBIN 00111€0053aT€NbHBIA  CTAaHAAPT BBICHIETO 00pa30BaHMS,
YTBEPKJIEHHBIN MpUKa30M MUHUCTpa oOpa3oBaHus W Hayku Pecnyonuku Kazaxcran
ot 31 okta0ps 2018 rona, Ne 604.

3akon PecnyOnuku Kazaxctan ot 27 aexadpst 2019 roa Ne 293-VI «O cratyce
MeJjarora.

[Ipodeccuonanvupii crannapt «llegaror» (npukas [Ipencenarens [IpaBiaeHus
HanumonanbHoii nanarel npennpuaumateneit Pecnyonuku Kazaxcran «Atamexken» Ne
133 ot 8 utons 2017 roxa).

3akon Pecnyonmuku Kazaxcran «O6 oOpaszoBanumy»: npussat 27 urons 2007
rona, Ne319-1II (¢ u3MeHeHUsIMU U TOTIOJTHEHUAMHU 10 cocTosiauio Ha 20.02.2021r.)

lNocynapcTBenHas mporpamMma pa3BuUTHs oOpa3oBaHUs W Hayku PecrnyOnuku
Kazaxcran na 2020 - 2025 roasl (IloctanoBnenue IlpaButennctBa PecmyGnuku
Kazaxcran ot 27 nexabpst 2019 roga Ne 988).

[IpaBuna opranuzanumu y4eOHOTrO TMpollecca MO KPEAUTHON TEXHOJIOTUU
obyuenus (IIpunoxkenne k npukazy Munuctpa oOpa3oBaHusi U Hayku PecryOsmku
Kazaxcran ot 12 okts16pst 2018 roga Ne 563).

[Tocnanue I'maBel rocynapcrBa Kaceim-Komapra TokaeBa Hapony Kazaxcrana
«EnuHCTBO Hapola W CHUCTEMHBIE pe@OpMBI - TMPOYHAS OCHOBA MPOIIBETAHUS
ctpaHbl». 1 centsaops 2021 r.

[Tocmanne I'maBer rocymapctBa  Kaceim-)XKomapra  TokaeBa  Hapony

Kazaxcrana «lludpoBuzamus Kazaxctana — 0a30BBI 3JeMEHT BceX pedopmp».
1 cenTs6ps 2020 roxa.
[Tocnanune IlIpesmmenta Pecnmy6mukm Kazaxctan — Jlugepa  Haruum

H.H. Hazap6aeBa nHapony Kazaxcrana «Ka3zaxcranckuii myts — 2050: Enunas 1ens,
eJMHBbIC MHTEPECHI, eauHOE Oyayiee». 17 saBaps 2014 r.

[Tocnanume Ilpesunmenta PecnyOommkun Kazaxcran - Jlugmepa  Haruum
H.H. HazapbaeBa napomy Kazaxcrana «Crtpaterus «Kazaxctan-2050»: HOBBII
MOJINTUYECKUIA KypC COCTOSIBIIIETOCS TocynapcTBay. 14 nexabps 2012 roxa.



OITPEAEJEHUA

B nHacrosmedt  gucceprallid  OPUMEHSIOT — CIACAYIONIME  TEPMHUHBI €
COOTBETCTBYIOIIUMU ONPEICICHUSIMU:

PISA — tect, oneHuBatonuii ()yHKIIMOHATBHYIO TPAMOTHOCTh IIKOJIBHUKOB B
pPa3HBIX CTpaHAX MUpPa U YMEHUE IPUMEHSITh 3HAHUS Ha MPAKTHUKE.

TIMMS — wMexayHapoqHOE CpaBHUTENbHOE MCCIEOBAaHUE KadyecTBa
MaTeMaTU4eckoro M €CTECTBEHHOHAyyHOTo  00pa3oBaHHUs,  MPOBOJUMOE
MEXIyHapoIHOU accouuarueit IEA.

dyHKIMOHAJIBLHAA TpaMoTHOCThL (aHri. functionalliteracy) — pesynbraT

oOpa3oBaHus, KOTOPBIM oOOecreYrBaeT HaBBIKU W 3HAHUS, HEOOXOJIUMBIC IS
pa3BUTHUSL JIMYHOCTH, TMOJYYEHHS HOBBIX 3HAHUM W JOCTHUXKEHHH KYJIbTYPBHI,
OBJIQJICHUE HOBOM TEXHUKOM, YCHEIIHOTO BBIMIOJTHEHUS MPOodecCuOHATbHBIX
00sI3aHHOCTEM, OpraHU3alMd CEMEWHOW KU3HH, PEIICHUU Pa3TUYHBIX JKU3HCHHBIX
npoosieM.

CucreMa — »9TO 1EJOCTHBIMI KOMIUIEKC B3aMMO3aBUCHUMBIX 3JIEMEHTOB,
oOnanaroniasi OMpeACICHHBIMU CBOWCTBAMM, KOTOpBIE JOMYCKAIOT BBIJICICHUE
MOCJIEI0BATEIIbHOCTH 3HAYUMBIX 3JIEMEHTOB.

IpukaagHasi HaNPaBJEHHOCTb — 3TO OPHUEHTALIMS COACPXKAHUS U METOJIOB
oOydyeHHss Ha TMpPUMEHEHHWE MaTeMAaTHKU B TEXHUKE M CMEXKHBIX HayKax, B
npodeccuoHaIbHON JeATeIbHOCTH U B OBITY, BKIIIOYAIONIYIO B Ce0sl peann3aiuio
MEXIPEIMETHBIX CBsI3el C KypcaMu XUMHH, PU3UKH, OUOTOTHH U T.I.

IIpakTHYeckas HANPABJEHHOCTh — KAK OPUECHTALMIO COAEPKAHNS U METOJIOB
oOydeHMs] Ha pelIeHUe 3aJad W YIpakHeHWil, Ha (QopMuUpoBaHHE y O0y4aeMbIX
HAaBBIKOB CaMOCTOSITEIIbBHOMN JEATEIIbHOCTA MAaTEMAaTHYECKOr 0 XapaKkTepa

IIpodeccuonanbHas HAIIPABJICHHOCThH — 3TO WCTIOJIb30BAHUE
NEeAaroruueckux CpeiCcTB, MPH KOTOPOM OOECTeurMBaeTCS YCBOCHUE YYaIIUMHCS
MPEIYCMOTPEHHBIX MPOrPAaMMON 3HAHWW, YMEHHWW, HAaBBIKOB W B TO XK€ BpeMs
ycremHo (GOopMUPYIOTCS UHTEPEC K TAHHOW MPOQECcCuu, IEHHOCTHOE OTHOIICHUE K
Hel, npodeccruoHaNbHbIE KaYeCTBa TUYHOCTH OYIYIIETO CTIeIHATNCTa

MaremaTnyeckas 3ajgadya — 3TO IpoOJeMHasi CUTyallus, KOTOpas pelraeTcs
myTEM HCIIOJNIB30BAHUS MAaTEeMAaTHYECKUX MPUEMOB, TPEOYIOMUX OMpeneIEHHBIX
YMEHUU U 3HAaHUM.

TexcroBasi 3aga4ya — 3TO 3aj1ada, B KOTOPOM OINKMCAH HEKOTOPBIA CIOXKET C
LIEJIBI0 HAXOXKJICHUS OIPEJCIICHHBIX KOJIMYECTBEHHBIX XapaKTEPUCTHUK.

IIpakTHKO-OPHMEHTHPOBAHHAS 3a/Ja4Ya — 3TO TEKCTOBAs 3aJ1a4a, HOCAIIAsl HE
TOJIBKO AUJAKTUYECKUN XAPAKTEP, HO U JOCTOBEPHOCTHh OMMCHIBAEMOM CUTyalUH, U
JNOCTYITHOCTbh €€ Pa3pelieHus CPEeACTBAMU IKOJBHOIO Kypca.

IlpuxknangHas 3amaya — HTO 3ajJa4a, BO3HHUKAWOIIAs B  Pa3IMYHbBIX
HalpaBJICHUSIX HAyKH, TEXHUKH U pEaJbHOr0 MHpaA, KOTOpas JOJDKHA OBITh
MaTeMaTHU3UPOBaHA.

AJITOPUTM — ONpPEACICHHAs IMOCIEI0BATEIIBHOCTh JEUCTBUMA, MPUBOASIIAS K
HEOOXOAMMOMY Pe3yJIbTaTy.



OBO3HAYEHUSA 1 COKPALIEHUA

PK — pecnybnuka Kazaxcran

BVY3 — Briciiee yueOHOe 3aBe/ieHHE

EHT — ennHOE HAMOHAIILHOE TECTUPOBAHUE

OII — oOpazoBaTenbHas nMporpamMmma

HKT — nHarmoHanbHbIN KBaTH(PUKAITMOHHBINA TECT

EHT — ennHOE HAMOHAIILHOE TECTUPOBAHUE

PISA — Programme for International Student Assessment

TIMSS — Trends in Mathematics and Science Study

PIRLS — The progress in International Reading Literacy Study

SAT - Scholastic Aptitude Test

ICILS — International Computer and Information Literacy Study

MOH PK — MunucrtepctBo o0pa3zoBanus u Hayku Pecniyonuku Kazaxcran
I'OCO — I'ocynapcTBeHHBIN 00111€0053aTeNIBHBIN CTaHAAPT 00PA30BAHUS
BVY3 — Briciiee yuebHoe 3aBeieHNE

KY wum. MHM.KanycyrypoBa — JKeTbICyCKMM YHUBEPCUTET HWMEHU
JKancyryposa

PO —pe3ynbrar 00yyeHus

BK — By30BCKkHi1 KOMIIOHEHT

CCCP — Coro3 Coerckux Conuanuctudeckux PecryOimk

UKT — undopmaimoHHO — KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

OI' — sKcriepuMeHTalIbHAs TpyIIa

KI' — koHTpONIBHAS TpymIIa

IIITH — npodeccroHanbHO - MPUKIIaTHAS HATPaBIECHHOCTh

Naesaca



BBEJIEHUE

AKTtyanbHOCTh ucciaeaosanms. [Ipesunent PK Kaceim-XKomapr TokaeB B
ceoeM Ilocnanuu «EamHcTBO Hapoaa M cucTeMHble pedopMbl - MPOYHAsT OCHOBA
MPOIIBETAHUSI CTPaHbD» OOO3HAYWJI OCHOBHBIE IPUOPUTETHI IO TOBBIIICHUIO
6arococtostnust Hapoja Kazaxcrana. Baxxnelue u KOHKpeTHbIe TTopydeHUs [ 1aBbl
rocyJapCcTBa HalPaBJICHBI, MPEXK]IC BCEro, HE TOJIBKO Ha yIy4YIlIeHUE 0JaroCOCTOSHUS
HacelieHus, HO M KacaroTcsi cdep, CHOCOOCTBYIOIIMX 3TOMY, B YaCTHOCTH,
obOpazoBanus. Cpenu BOMpocoB, paccMOTpeHHBIX B Ilocrmanuu, 0cob60 OTMEUEHBI
MOBBINICHUE KauecTBa 00pa3oBaHuUs U MOJJIEPKKa reaaroros [1].

[ToBbIllIeHWE YpPOBHS MaTEMaTUYECKOTO O00pa3oBaHMsl OyAYyIIUX YUUTENeH
MaTeMaTHUKd W, KakK CJeJACTBUE, oOydeHus cTyAeHToB B BVY3ax saBmsercs
IPUOPUTETHOM 3a71a4ueii JTI0OOTO ToCyapCTBa.

[Tocnennue wusMeHeHuss B obnactu cpeaHero oOpasoBanus B Kazaxcrtane
OTIpEJIeNIICT HOBBIE TMOJAXOJbl K OOHOBJICHUIO W DPA3BUTHIO BCEW 00pa3oBaTeIbHOM
CUCTEMBI.

B mnawane 21 Beka Ka3axCTaHCKOE BBICIIee OOpa30BaHHE IMpeTepreBacT
3HAYMTENIbHBIC HW3MEHEHHWs, 3TO BXOXICHHE Hamed pecnyOonuku B bomoHckuit
mpoiiecc, TrAe cucTtemMa oOpa3oBaHus cTpaH EBpomnbl 00bEICHEHBI B €IUHOE
obOpazoBatenbHoe TpocTpaHcTBO. C 2016 roma wmaeT OOHOBIICHHE COJEpPIKAHUS
cpennero o6OpaszoBaHus. [lo 3Tol mpuuMHE Ha3pena HEOOXOIUMOCTh HM3MEHEHUs
CUCTEMBI MpENOJaBaHusl Kak B MmIKoysiax Tak u BY3ax. B cBsa3u ¢ stum ycwius
YUEHBIX-METOAUCTOB Halllel peciyOJuKH JOHKHBI OBITh HAIPaBIIEHBI HA IPOBE/ICHUE
UCCJIeIOBaHUM B 00JIaCTH METOAMKH MPETOIaBaAHMS.

CrangapTel 00pa3oBaHMsl BO BCEM MHUpPE MOMYEPKUBAIOT BAKHOCTh YMEHUS
OPUMEHATH MPEIMETHBIE 3HAHUS [0 MAaTEMATUKE B MOBCEAHEBHOU KU3HU. MHoOrHE
yU€HbIE — METOAMCTBI YKa3bIBAIOT Ha MPOOJIEMBbI, BO3HUKAIOIINE W3 3ay4UBaAHUS
MaTEeMaTUKH, KOTJa MPEAMET HEAOCTATOYHO CBSI3aH C BOOOpaKeHHEM. JTO 03HAYAET,
YTO MaTEMaTHYECKHE CIOCOOHOCTH  YYEHHKOB OCTAIOTCS  OTrPaHHMYCHHBIMU
NPUMEHEHUEM TMpaBUi WM (QOPMYJ, BBITIOJNHAS 3ay4YEHHBIE aAJITOPUTMBI IS
3HAKOMBIX 3a7a4. OHU HE MOTYT MEPEHECTU CBOM 3HAHUS Ha HOBBIE THUIIbI 33J1a4 WIH
UCIIOJIb30BaTh MAaTEMATUKY B KAUECTBE MHCTPYMEHTA JIJIsl MOJEIUPOBAHUSI.

Ponp mpukiianmHOW HaNpaBIEHHOCTHM 3aHUMAET OJHO M3 BEIYIIMX MECT B
METOJMKE TMPETOolaBaHMsl MAaTEeMAaTUKH B CPEJHEM W BBICIIEM O00pa3oBaHHHU. ITO
MOXXHO BuAeTh B Tpynax A.A. Temepbexonoii, I'.B. Jlopodeesa, M.U. 3aiikuna,
IO.M. Konsruna, I'.JI. Jlykanmkuna, H.B. Merensckoro, A.I'. MopakoBuya,
I'. CapanueBa, H.A. Tepemmna, M.W.Illabynuna, M.B. Erynosoi,
A.E.Ao6bukaceiMoBoit, P.A. CanBakacoBoi u Jp.

B Hacrosiiee BpeMsi MHOTHE Ka3aXCTaHCKHWE Y4Y€HbIE, B YHCJIE KOTOPBIX
My6apakoB A.M., CeuroBa C.M., CmarynoB E.XX., HyrycoBa A. u ap. oTmedaroT
HEOOXOJMMOCTh BHECEHHSI CEpPbE3HBIX KOPPEKTHUB B MOJATOTOBKY MEAaroru4ecKux
KaJIpOB B YHUBEPCUTETAX CTPAHBI.

Ceronus nepen PecniyOnukoit KazaxcTan cTouT HenmpocTas 3ajaya peain3aliuu
JOJITOCPOYHBIX CTPATETUUECKUX MPOEKTOB, HAMPABICHHBIX HA BXOXKJAEHUE CTPaHBI K
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2050 romy B wuymcno 30 cTpaH pa3BUTBIX TOCYAapCTB MHUpPA, HApALy C
SKOHOMUYECKUMHU PECypCaMu OJHUM W3 BaKHEHIIUX 3a7a4 SIBJISCTCS MOBBIIICHHUE
YPOBHS TyXOBHOI'O MOTEHI[MAJIA YEJIOBEUECKOr0 KauTaIa.

B crparernueckom mmane PK nmo 2025 roma [2], B 3akone PecnyOnuku
Kazaxcran «O cratyce nemarora» ot 27 nekadbps 2019 roga Ne 293-VI ormeuaercs
HEOOXOIUMOCTh TMOBBIMIEHUS 3PHEKTUBHOCTH MNPOPECCUOHANIBHON IMOATOTOBKU
Oyaymux yuutenei [3].

MonepHuuzanus oOpa3zoBanusa B Kazaxcrane B mociaeaHUE TOAbI IPETEPIICBACT
cepbe3Hoe 0OHoBieHHE. OCHOBHBIMU LieNIAMH NpoBoauMbIX B Kazaxcrane pedopm B
cucteMe oOpa3oBaHHUs SIBJISIETCSl TOBBILIEHUE KayecTBa OOpa30BaHHUS C IMOMOIIBIO
UCIIOJIb30BaHUSI HOBEUIIUX TEJAaroTMYeCKUX TEeXHOJIOTUM, Pa3BUTHSA Y YydallUXCs
HABBIKOB CAMOCTOSATEIILHOTO OOYYEeHHS W KPUTHYECKOTO MBIIUICHUS, YMEHUS
UCIIOJIb30BaTh TEOPETUYECKUH Marepuaid Ha IMpakTUKe, a TaKXKe BOCIHUTAaHUE
MOJIOJIOTO TIOKOJICHHSI TOTOBBIX K KOHKYpEHIMH. B CBsi3u C BbIlIEyKa3aHHBIMU
MOMEHTaMH Ha ocHOBe «['ocymapcTBeHHOro oO0mIe00s3aTeNbHOIO0 —CTaHaapTa
oOpa3oBaHus BCEX YPOBHEW 00pa3oBaHUS» MPOBOJUTCS OOHOBJICHHE CHUCTEMBI
o0pa3oBaHus, CUCTEMbI KpUTepUaIbHOro olieHuBaHus u ¢popmara EHT [4].

OcymecTBisieMasl B Haile BpeMsl MEPEOLIeHKa CIOXKUBIIEHCS OOIIeCTBEHHOM
NPAKTUKH HU3MEHSET CHUCTEMY TPEOOBAaHUM, MPEIBABISIEMbIX K CICIUATUCTY, H
cuctemMe oOpa3oBaHus B 11eJIoM. Bo MHOTHX cTpanax oOpazoBaHue MpuoOpeTaeT poib
Beaymero (¢akropa COIMAIbHO-d)KOHOMUYECKOTO pa3BuTHs obmectBa. OHO
ompezenser Oynymuii o6nuk obmiectBa U AeTepMuHHpYeT ero. CoBpeMeHHBIN
CHEIUANNCT JOJKEH OBITh CHOCOOHBIM HE TOJBKO K PEMpOIYIIUPOBAHHUIO YXKE
UMEIOIMXCS 3HAaHUM, HO MU K TBOPYECKOW JEATENBHOCTH, K HECTaHIAPTHOMY
MbinieHuto. [loaTtomy y4eOHBIN Tpoliecc B BBICHIEH IIKOJE IODKEH 00eCIedHTb
PacKphBITHE U Pa3BUTHE TBOPUECKOIrO MOTeHIHaa [5].

3amaya  TOBBINICHHUS  KBaIM(HUKAIMKM  y4ydTeNed  MaTeMaTHKd U
COOTBETCTBYIOIIAs TMOJATOTOBKA CTYIACHTOB IMEJAarOTUYECKUX BY30B  SIBISICTCS
aKTyaJIbHOW JJii BCEX CTpaH Mupa. Pe3ynbraThl Ka3aXCTaHCKHUX Y4YalllUXCs B
MeXayHapoaHoM wuccienoBanuun PISA (2009 r., 2012 r., 2015 r. u 2019 r.)
yKa3bIBAlOT Ha HEOOXOAMMOCTh IE€PECMOTPAa CHCTEMbI CpEIHEro oOpa30BaHUS.
CoBpemMeHHOe Ka3aXCTaHCKOe 00pa30BaHUE JIOJDKHO OBITh KOHKYPEHTHO CTIOCOOHBIM,
BBICOKOKAYECTBEHHBIM, 3TO Ba)KHO, YTOOBI HAIIM y4ariuecs ObUIH adanTHPOBAHBI K
COBPEMEHHOM KU3HU.

Bompocamu peanuzanuu MpUKIATHON HAMPaBICHHOCTU Mpoliecca OOydeHHs
MaTeMaTUKe B pa3HOE BpPEeMs 3aHUMAJNCh MHOTHE HCCIEAOBATENU. DTOW mpobiieMe
MOCBAIIEHbI  pabOThl  KAa3aXCTAHCKUX  YUYEHBIX-METOJUCTOB, CpPEAH  KOTOPBIX
C.M. CeutoBa, A. Hyrycosa, P.A. CansakacoBa, E.2K. Cmarynos, E.A. TysikoB u ap.
B crpanax CHI' »toii mnpoGneme mnocBsmeHsl pabotel B.A. [lanunrepa,
M.B. Erynosou, B.II. Kwusunosoir, B.B. Aukan, H.B. Pemernukosoi,
H.A. Tepemuna, B.B. @upcosa, JI.O. Xainmunou, .M. lllanupo, E.H. Openrpayr,
M. Taxuesa u ap.

PaGoter 3apy0exnbix uccienosareieii Bock W. u Bracke M. [6] nocBsimeHsr
npo0JieMe yCUIICHUS MPUKIIAJIHOW HAIPaBIEHHOCTHU IIKOJIBHOTO Kypca MaTEMAaTUKH C



MOMOIIBI0O MAaTEMAaTHUYECKOTO MOJICIMPOBAHUS W MPUKIAAHBIX 3a7ady. ABTOPHI
M3YUYUJIM POJIb MATEeMaTHYECKOr0 MOJEIUPOBAHUS B TMPOIECCE MPErnoiaBaHus
MaTeMaTUKd U OTMETHWIHM, YTO AKTUBHOE PEIICHUE MPUKIAJHBIX 3a7ad IMOBBIIIAET
3¢ (PEeKTUBHOCTH NpenoaaBaHUsl MATEMAaTUKU U CHOCOOCTBYET Pa3BUTHUIO MHTEPECOB
yUaIuxcs.

Kim M.K. u Cho M.K. [7] B cBOoMX paboTe JeNar0T BBIBOJ, YTO ydYallHecs
0oJiee OCMBICIICHHO y4aTcsi B paMKaX MPaKTUKO-OPUEHTHUPOBAHHOTO OOYyYEeHUs, Tak
KaK 3TO MOMOTaeT UM HAWTU CBS3b MEXKAY IIKOJIHHBIM 00Pa30BaHUEM U UX PEAbHOU
KU3HBIO.

Conepxanue METOIUYECKOW MOATOTOBKU OyAYIIMX yUUTENIeH MaTeMaTHKU B
BVY3e npencrasnensl B paborax Hyrycosoit A., CmarynoBa E. XK., Ceurooit C.M.,
bunaii6exkosa E.bl. u ap. B ctpanax CHI" I'yceBa B.A., HoBuk N.A., Poranosckoro
HM., Cwmanuepa A.Il. u np. Peammsanus npennaraeMoro HMMHU COAEPKAHUS
MO3BOJISIET OTPa3uTh B TMPOIECCe OOYUYeHUs] CTYJACHTOB pa3IMYHbIE AacCHeKThl
MPUKJIATHON HAIMPaBICHHOCTH MaTEMaTHKHU, MHOTHE W3 KOTOPBIX HEOJIHOKPATHO
o0CyXJanich B Hay4YHBIX HcclienoBaHusax. OQHAKO psiJ BOIMPOCOB 3TOH MPOOJIEeMbI
TpeOyeT CBOEr0 pa3pelieHUuss B COBPEMEHHBIX YCIOBHSAX OOHOBJICHUS CHCTEMBI
Ka3aXxCTaHCKOTo 00pa3oBaHUs.

OCHOBHOM  COCTaBJISIONIICH pealu3alvu MPUKIAJHOW  HAIpaBIEHHOCTU
oOydyeHuss MaTeMaTWKe SBISIOTCA 3amauu. McciemoBaHWio — JTUJIAKTUYECKHUX
BO3MOXXHOCTEH IMPHUKIIAAHBIX 3aJ1ad MOCBAIIeHB padoTel Haccep M., Monrym A.B.,
bek6oesa W.b., Bapnansna C.C., Bo3usika .M., Tepemmna H.A., [llarmupo .M. u
Ap.

[lo muenuto AObITKacbiMOBOM A.E. «oOydeHHe pelieHduI0 3ajay sBISETCS
npoOyiieMoli B MareMatuke. B 9TOil CBsI3M aKTyaJbHBIMH SIBIISIIOTCSL CJIEAYIOLIUE
BOIIPOCHI: MOJIEJIMPOBAHHUE, OpraHu3alus KOJUIEKTUBHOM M HWHIWBUAYAJIBHOU
JESTEIBHOCTH YYAIIMXCS B MPOIECCE PEIICHU 3aa4; pa3padoTKa 3a7a4 M0 YPOBHAM
CJIOHOCTH; pa3paboTKa CHUCTEM MPUKIAAHBIX 3a/1a4; pa3padoTKa 3a/1a4 TBOPUYECKOTO
xapakrtepa u ap.» [8].

B mmcceprammonnom uccienosannn bexbonranosoit A.K. [9] paccmoTpensl
MpoOIEMBbI TEOPETUYECKOTO OOOCHOBAHHS M TMPAKTUYECKON pa3pabOTKH METOIUKU
ucnons3oBanus WKT mmg  peanuzanuy  NpUKIAAHOM HANPaBJIEHHOCTH Kypca
MareMaTuku. PaccmarpuBaeTcss poiib U GYHKIUHA TPUKIAIHBIX 3a7a4 B O0y4YeHUU
MaTeMaTHKE B KOJUIEIKE.

B 3Tux ycnoBusiX 3aMETHO YCWJIMJIOCh CTPEMJICHHE NEJAroroB K pealn3aluu
MPUKIIAJHON HAIMpPaBIEHHOCTH MATEMaTUKU. OKCHEPUMEHTAJbHbIE HCCIEIOBAHUS
yOenmuTenpHO JOKa3aid, YTo HambOonee S(OPEKTUBHBIM METOJAOM aKTHBU3AIHNH
oOydeHHsI MaTEeMaTUKE SBISIOTCA O3HAKOMJICHHE YyYalluXcsli C JJIeMEHTaMHu
MPHUKJIATHOW MAaTEMAaTHKU W PEIIeHre 3a1ad NpukiaaHoro xapakrepa [10]. Barmsasr
OOJBIIMHCTBA METOJIUCTOB CXOJSATCA B TOM, YTO PEIICHHE MAaTeMaTUYECKUX 3a/1a4 C
MPAKTUYECKUM COJAECPKAHUEM SIBJISIETCSI Ba)KHOW YacThlO OOyYEHHsS] MaTEMaTHKE B
mKoJie. [IoBBIIEHHOE BHUMAaHWE MPUKIAJHONW COCTABIAIONIEN MAaTEMAaTHYECKOrO
oOpa3oBaHusi WKOJbHUKOB KazaxcTtaHa TMpOCIEXHUBAETCAI U B  COAEPIKAHUU



KOHTPOJIBHO-U3MEPUTEIBHBIX Marepuanax TecTOBbIX 3amanud EHT mo mpeamery
«MatemaTtruueckasi F[paMOTHOCTbY.

B 1O xe Bpemsi Henb3si HE MPU3HATH, YTO M B MPAKTUUYECKON IEATEIbHOCTU
negarorndeckux BY30B, u B ciennanbHoil uTeparype, pa3padoTke U MPUMEHEHUIO
MPUKIAIHBIX 3ajlad, KaK CpejcTBa MNpo(ecCHOHaIbHOM TOATOTOBKH IIKOJIBHBIX
MeJIaroroB, YAEJSIETCS MaJlo BHUMaHUSI.

Munuctp obpaszoBanust u Hayku PK Ailimaram6eroB A.K. oTmeuaer, uro B
cpeaHeM oOpa3zoBaHuu yuamuecs PK mpuHUMamOT yyacThe MEXIYHapOIHBIX
nuccienoBanusax, rae ocHoBHele 3To PISA, TIMSS, PIRLS. B TIMSS ka3axcranckue
ydaluecs: BXOAT B epByro 10-Ky JIMIUPYIOMKUX CTPAH MO aKaJeMUYECKUM 3HAHUSAM
B MateMatuke u ectectBo3Hanuto. Ho B uccnenoBanuu PISA-2015 namm yyamuecs
MoKa3alu HU3KYH (YHKIIMOHAIBHYIO TPAMOTHOCTb, T.€. IIKOJHHUKA MHOTO 3HAIOT,
HO HE YMEIT MNpPUMEHSATHh TMoaydeHHble 3HaHusg. CyTb wuccinenoBanus PISA
3aKJII0YaeTCsl B TOM, YTO YPOBEHb BJIAJCHUSI 3HAHWUSAMH U HaBBIKAMU YyYalllUXCS
JIOJDKEH PacCMaTpUBAThCS HE ¢ TOUKH 3PEHHUSI MX YCIEIIHOCTH B IIKOJE, a YMEHUS
NPUMEHUTh CBOM 3HAHUS B TTOBCEIHEBHOM *u3HU. B cBs3u ¢ atum, ¢ 2016 roga Obuta
BHeJIpeHa OOHOBJIGHHAsl TMporpaMma CpeJHEero O00pa3oBaHMs B Ka3aXCTaHCKHUX
mkonax. [lo MmHeHUI0O MuHKCTpa d)PEKT OT OOHOBIECHHBIX MPOrPaMM MOXKHO OyJeT
Habmonate yxe kK PISA- 2021 u PISA -2024, Tak KaKk MKOJbHUKU OYIYT YUYUTHCS 11O
OOHOBJICHHOMY COZIep>KaHuI0 7-8 jieT. B CBS3W ¢ 3TUM, OJHUM u3 OCHOBHBIX
HAIPaBJICHUN COBEPIICHCTBOBAHUSA MaTeMaTH4YeCKOoro oOpa3oBaHUsA  SBISETCS
YCWJICHUE MPUKIIAHON HAMPABIEHHOCTH Kypca MaTEMaTUKHU, OCYILECTBICHUE CBS3H
€ro Co/IepaHusl U METOJIUKH O0yUYEHUs C TPAKTUKOH.

[IpoBeneHHbII  aHAIM3  HWCCIEIOBAaHMM MO  NPUKIAJHBIM  acClEeKTaMm
OpernojaBaHvs MaTeMaTUKH B IIKOJIE U TpodiieMaM  COBEPIICHCTBOBAHUS
npodeccuoHaIbHON MOATOTOBKHM YYHMTENs MaTeMaTHKu B meparormueckux BY3ax
MI03BOJIUJI BBISIBUTH CJIEAYIOIIECE MPOTHBOPECYHS:

1. Mexny OTPeOHOCTHIO COBPEMEHHOT'O ob1mrecTBa B
BBICOKOKBAJTM(UIIUPOBAHHBIX  MENArOTMYECKHX  Kaapax ¢  HEOOXOAMMOCTHIO
YCWJICHUS YPOBHS MPUKIIAIHOW HAMPaBICHHOCTH Ipoliecca 00ydeHUs MaTeMaTHUKU B
BVY3e;

2. IloTpebHOCTHIO OOHOBJICHUS 00pa3oBaTeIbHBIX porpaMm B
MeJJarOrMYeCKUX By3aX B YCIOBUSX OOHOBIICHUS COJEPKaHUS CPETHETO 00pa30BaHUS
¥ HEIOCTATOYHOM OTPA)KEHWW [TaHHOW TEHJICHIIMU B OOpa30BATENbHOM TMPAKTUKE
o0yJeHUSI.

3. Mexmay HeE0OXOAMMOCTHIO METOMMYECKOW TOATOTOBKH yYUTENS K
OOy4eHHMIO TPHUKIAAHBIM 3a7a4aM U HEJOCTAaTOYHOW pa3pabOTaHHOCTHIO €ro
METOJMKH B Iegarorndyecknx BY3ax;

OTmedeHHBIE TPOTUBOPEUMs, CTAIM TNPUYMHOW BBIOOpa  MPOOIEMBI
MCCJICIOBAHUS, KOTOPAsi COCTOUT B HEOOXOJUMOCTH OOOCHOBAHUS TEOPETUUECKUX U
MPAaKTUYECKUX ACHEKTOB MPUKIAAHBIX 3a/ad B NPO(PEeCcCHOHANBHON MOJTOTOBKE
OynymuX y4uTelell MaTeMaTUKH, a Takxke pa3paboTKM METOJUYECKOW OCHOBBI
WCIIOJIb30BaHUSl NPUKIAIHBIX 3a7a4, CIOCOOCTBYIOIIECH MOBBIIICHUIO KadyecTBa
3HAHWUM, YMEHUU U HABBIKOB 110 MATEMATHKE.
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Henocratounass  WccliemOBaHHOCTh ~ MpPOOJIEMBl  METOJMKM  OOy4YeHHUs
MPUKIAIHBIX 3a/lad B TMpOIECCe MPENoJaBaHusl MAaTEeMaTUYECKUX JUCIUIUINH, B
MOATOTOBKE OYyAYIIMX yUUTENed MaTeMAaTUKU K MPOPECCUOHATLHON A TEIbHOCTH U
YCTAHOBJICHUE TOAXOASIIUX MyTEH pelIeHUs OMNpPENeNUiIn TeMy IUCCEPTALMOHHOM
paboTsl «Hay4yHO-MeTOAUYeCKHE OCHOBBI MCIOJIb30BAHUS MPUKJIAJIHBIX 32124 B
Npo¢ecCHOHAIBbHOM MOAr0TOBKE OYAYIIHUX YYUTEJIeH MATEMATHKH ».

B cooTBeTcTBUM C MOCTaBICHHOW MpoOJeMOll ObUIM ONpeneneHbl OOBEKT,
MpeaMET U 1eTb UCCIIEIOBAHUS.

Heab ucciaenoBaHusi: HayyHO-METOAMUYECKOE 00OCHOBaHUE 3(P(HEKTUBHOCTH
UCIIOJIb30BAHUST TPUKIATHBIX 3a7a4 B MPOGECCHOHATBHONW MOATOTOBKE OyayImuX
yUHUTENIeH MaTeMaTUKH.

O0beKT UcCIeT0BAHUA: MPOIECC O0YYEHUS MATEMATHUYECKUM JUCITUTIIMHAM
B CHCTEME BBICIIETO TEJarorMueckoro oO0pa30BaHHUS B YCIOBHUSIX MPUKIATHON
HaIPaBJIEHHOCTH.

IIpeameT ucciie0BaHMSI: HAYYHO-METOIMUECCKHNE OCHOBBI MPUKIIAHBIX 3a]1a4
B MIPEMOAaBaHUM MaTEMATUUECKUX JTUCITUTLIINH.

I'unore3a AuccepTAIMOHHOIO MCCJAEIOBAHUS: €ClU 00y4aTh CTYIEHTOB IO
pa3pabOTaHHONW  HAay4YHO-OOOCHOBAaHHOM  METOJMKE, YYHTHIBAIOIIas  HAy4HO-
METOAMYECKYIO MOJIEbh MPUKIAJHBIX 3a7]ad, TO MOXXHO OOECIEeUUTh JOCTATOUYHBIN
ypOBEHb  NPO(EeCcCHOHATBLHO-METOAUYECKON  TMOATOTOBKM  OYIYIIEro  YYUTENs
MaTEeMaTUKHU, TaK KaK d3TO  CHOCOOCTBYET  TOBBIIIEHHWIO  KayecTBa  HX
npodeccuoHaIbHOM MOArOTOBKH B By3aX.

B cooTBeTCTBUU C 1ENBIO UCCIIEAOBAHUSI, HA OCHOBE TUITOTE3bI MUCCIIEIOBAHUS
OBLIIN OTPEENICHBI CIEYIONINE 3ada4M:

1. BBIIBUTH  MCHUXOJOTO -  TEAarorMueckue  OCHOBBI  TPUKIAJIHON
HAIPABJICHHOCTU B 00YYCHUU MaTEeMaTHKE;

2. OmnpenenuTh TEOPETHUECKHUE U MPAKTUYECKUE aCTIEKThI MPUKIAAHBIX 3a1a4
B IIpo(heccroHanbHOM MOArOTOBKE OYAYIIUX YUUTEIEeH MaTEeMaTHKH,

3. Pazpaborarp MoOmenr W HaydyHO -  METOJAMYECKH  OOOCHOBATH
KOHCTPYHUPOBaHUS ¥  pelIeHUs TMPUKIAIHBIX 33aJad MpU  [PernojaBaHUU
MaTeMaTU4EeCKUX JUCLUILINH.

4, DKCrepuMEHTAJIbHO MPOBEPUTH METOAUYECKOE 000CHOBaHHUE
KOHCTPYUPOBaHUS WM  pELICHHS NPUKIAAHBIX 3aJad [OpH  MOPErnojJaBaHUU
MaTeMaTU4EeCKUX JUCUUILINH.

Benymasi uaess HMcCCIeJ0BAaHMs: 3aKJIIOYAETCd B YCWICHUM TPUKIATHOU
HaIpPaBJICHHOCTH MpPENoJAaBaHMsl MaTEMaTHUYECKUX ITUCUUIUIMH B MEJaroruueckom
BVY3e, xak ocHOBy moBbIieHUST 3G(HEKTUBHOCTH TPOHECCHOHATBHOU MOATOTOBKH
CTYJIEHTOB-MaTEMaTHUKOB MPU 00YYCHHUH MX MPUKIATHBIM 33/1a9aM.

MeToabl HCCIeA0BAHMS: aHAJIU3 OTEYECTBEHHBIX U 3apyOECKHBIX HAyUHBIX
TpylnoB 1o (Quinocodpun, mnegaroruke, NCUXOJOTHMHM M METOAMKH MpPErnojaBaHus
MPUKIAIHBIX 3aJa4; aHajdu3 o00pa30oBaTeNbHBIX MPOrpaMM, YYEOHBIX MOCOOHIA,
JMCCEPTALMOHHBIX MCCIIEIOBAHUMN, MaTepuaioB KOHpEpeHIIni; 0000IIeHue OnbITa B
Oo0y4eHUU PEIICHUI0 MNPUKIATHBIX 3a/1ady; MPUMEHEHUE SMIUPUYECKUX METOJ/IOB
HAay4yHOro T[IO3HaHUsA, Kak Oecena, HaONIOJCHUE, TPOBEJICHHUE JEKIMOHHBIX H
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MPAKTUYECKUX 3aHITUH CO CTYJEHTAMH; MEJAarorMyecKuil 3KCIEPUMEHT U aHaIu3
AKCIEPUMEHTAIBLHOMN JEATETLHOCTH.

TeopeTnKo-MeTO0JI0TMYECKYH)  OCHOBY  HCCIEOBAaHHUS  COCTaBHIIH
CJIEAYIOIIHNE TOJIXO/IbI:

- MpUKIaJHble acrekTbl oOyuyeHuss matematuke B BVY3e (B.B. ®upcos,
H.A. Tepemun, MU.M. Ilanupo, M.B. Erymoa, C.M. CeuroBa, A. Hyrycosa,
M. Taxues, P.A. CagBakacoBa, H.Freudenthal, A. Treffers);

- METOJIbI OOy4YeHUs U OpraHu3anus y4eOHOU NeSATeIbHOCTH, B TOM YHCIIE
oOyuenus wmartematuke (FO.K. baGanckuii, A.A. brnox, A.E. AObuIKackIMOBa,
E.Y. Meneyog, b. baiimyxanos, P. Tacbomnatosa, I'.O. Koxamesa, A.M. Mattomikus,
H.A. MenuuHckas, u 1p.);

- WCCJICIOBAHUSI METOJIMYECKON MOATOTOBKHU OYIYIIUX yuuTeled MaTeMaTUKU
(A.A. Cronsp, C.M. CeutoBa, A. HyrycoBa, A.M. My6apakos, O.C. Carbibaniues,
E.A. Tysxkos, A.K. Karaz6aesa u nip.);

- TEOPETHYECKHE OCHOBBI OOYUYEHHUSI PCIICHHI0 MaTeMaTHYeCKUX 3ajad
(Konsrun FO.M., Kpynuu B.U., ®puaman JI.M., Capanues .. u ap.).

HUctounnkn wuccaenoBanusa: 3axkoH PecnyOommku  Kazaxcran — «O06
oOpazoBanum», locygapCTBEHHBI  0O0IICO0s3aTeNbHBIA  CTaHAAPT  BBICIIETO
obpazoBanus, IIpodeccuonanbubii crangapt «llemaror», Ilocmanue I'naBbl
rocynapctBa Hapoay Kaszaxcrana, u3ydeHHE JIOKYMEHTOB KacaTelbHO Cdepsl
oOpa3oBaHus, Hay4dHble pabOTHl OTEYECTBEHHBIX W 3apyOeKHBIX yUEHBIX B cdepe
NeAaroruky, ICUXOJIOTHU U MaTeMaTHKU, opuIiMaibHble MaTepuanbl MuHucTEepCcTBa
oOpa3zoBanus PecnyOnuku KaszaxcrtaH, HOpMaTHBHBIE JOKYMEHTHI PecrnyOiuku
Kazaxcran u np.

Hay4ynasi HOBU3Ha MCCJIEIOBAHUS COCTOUT B TOM, YTO B HEM:

1. HWccnepmoBaHbl TICUXOJIOIO - TEJArOTMYECKUE OCHOBBI IPUKIIATHON
HAIPABJICHHOCTU B 00YYCHUU MaTEeMaTHKE;

2. CdopmynupoBaHbl TpeOOBaHUS K OTOOPY M MCTOJb30BAHUIO MPHUKIIAIHBIX
3a/1a4y mpu 00y4eHUH MaTeMaTHYeCKUM aucuurinHam B BY3e;

3. PazpabGorana HayyHO-MeTOAWYECKas MOJEIb MPUKIAAHBIX 3a/ady B
MpEernoJJaBaHul  MaTeMAaTHYECKUX JUCIUIUIMH, CIIOCOOCTBYIONIASl — TOBBIIIICHUIO
npoeccCHoHambHOM MOATOTOBKH OYAYIIUX YIUTEIEeH MaTEeMaTHUKH.

TeopeTnueckasi 3HAYUMOCTb HCCIIEIOBAHMS 3aKIO4aeTcsi B 00OCHOBAHHOM
Hay4YHO-METOJIMYECKON MOJEeNM MPUKIAIHBIX 3a/lad B IMpollecce MpenojaaBaHus
MaTeMaTUYeCKUX JUCIUIUIMH ¢ TOBBIIIEHUS MPOPECCUOHATBHON MOATOTOBKHU
CTYJIEHTOB-MaTEMaTUKOB, KOTOPasi COOTBETCTBYET KIIIOUEBBIM TPEOOBAHUSIM BBICIIICH
IIKOJIBI.

IIpakTHyeckasi 3HAYMMOCTBL KCCJIEJOBAaHUSA 3aKIIOYaeTCsl B TOM, YTO
JUCCEPTAIMOHHOE WCCIICIOBAHUE BKIIOYAET MaTepHas, KOTOPBIH MOXET OBITh
WCTIOJIb30BAH CTYACHTaMH MO HampaBileHuto moAarotoBkun «6B015 Iloaroroska
yuHuTeNnel MO ECTEeCTBEHHOHAy4YHBbIM IIpeMeTaM» O0pa30BaTeNbHBIX MpOorpaMMam
«MaremaTukay, «MaremaTtuka 151 uH(pOpMaTUKay. B HCCIIE0BAHUU
paccMaTpUBarOTCs MPOOJIEMbl METOAMKUA OOYYEHUS KOHCTPYUPOBAHUIO U PEUICHUIO
MPUKIIAHBIX 3aJlad B MPENoIaBaHUM MATEMATHUUYECKUX AUCUUILIAH MPU MOJITOTOBKE
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Oynymux yuurtenei mateMatuku. [IpencraBieHHas Hay4HO-METOJIMYECKAs MOJECIb
MPUKIAIHBIX 3a7a4 MOXET MPEJOCTaBUTh METOJUYECKYIO0 TIOMOIIb YUYUTEISIM
MaTeMaTUKU CPEAHUX IIKOJ, CTYJEHTaM, MarucTpaHTaM, JOKTOpPaHTaM M MOJOJbIM
npenoaasarensiMm BY3a.

JlocTOBEPHOCTHI0 U 00OCHOBAHHOCTBHIO Pe3YJIbTATOB HCCJIEI0BATEIbCKOM
paboThLl  SABISETCS aHAIW3 HAyYHBIX M y4eOHO-METOIMYECKUX padoT 1o
HCCIIeTyeMOMY HAMpPaBJICHUIO, COOTBETCTBYIOIIEH JIOTHKE TMOCTABJICHHON IENIH U
3a/1a4 UCCIICIOBAHMS; HCIIOJIB30BaHMUS CUCTEM HAYYHBIX METOJI0OB HCCIIEOBaHMUS,
MIPUMEHEHHE KpUTepuUs CrtbrozieHTa TUISt 00paboTKu MOJTYYEHHBIX
AKCTIEPUMEHTAIBHBIX PE3yJIbTATOB, MOATBEPKAAIONINX YCIEITHOCTh BBIMOJHEHHOTO
UCCIIC/IOBAHUS.

Ha 3amuTy BBIHOCATCS CJeyI0LIHe MoJI0KeHHs :

1. BbIsiBJICHHBIE TICUXOJIOTO - TMEarOrM4eCKhe OCHOBBI  MPUKJIAIHOMN
HAIPaBJIEHHOCTH B OOYYEHHUM MaTEeMaTHKE, KOTOPBIE SBISIOTCS TEOPETUUYECKOM
OCHOBOM MCCJIEI0BaHUSI;

2. Teoperndeckne U TMPAKTUYECKHE AaCMEKThl MPUKIAAHBIX 3a7a4 B
npodeccHoHaIbHON TMOATOTOBKE OYAYIIMX YYUTEICH MaTeMaTHUKH —SBISIIOTCS
METOANYECKONH OCHOBOM UCCIIEI0BAHNS,

3. PazpaboranHass Hay4YHO-METOJAWYECKasi MOJCIb KOHCTPYUPOBAHUS U
peleHrs TPUKIATHBIX 33Jad B TPENoJaBaHUM MAaTeMaTHYECKUX JHUCITUILINH,
CIIOCOOCTBYET MOBBIIIEHUIO TTPO(HECCUOHATBFHOM TOJITOTOBKU YUUTENEH MaTeMaTHKH,
a TaKe OTBEYAeT OCHOBHBIM TPEOOBAHUSM TIEAArOrMueCcKOro 00pa3oBaHusl.

ba3za uccienoBanus: SKCepUMEHTAIbLHOE MCCIIEIOBaHNE TIPOBEICHO Ha Oaze
XKersicyckoro  yHuBepcutetra wumeHu Mnbsca  Kancyrypoma, Kazaxckoro
HAI[MOHAJILHOTO JKEHCKOTO TMeIaroruyeckoro yHHUBEPCHUTETa, B CpPEIHEH IIKoJie-
rumHazuu Nel umenn Abast u cpeaHelt mkone Ne ropoaa TanaplkopraH.

Jdranbl HUccJde0BaHUAA. B COOTBeTCTBMM ¢ LEMsIMU M 3aJa4aMHu
UCClIeIoBaTeNbCKast paboTa MPOBOMUIIACH B TPH dTara:

Ha nepeom omane (2017-2018) KOHCTATHPYIOIIETO  OKCIIEPUMEHTA
OCYHIIECTBISUICS ~ aHAIW3 HAYYHOM ©  y4eOHO-METOAMYECKOM  JUTepaTyphl,
MOCBSIIIICHHOM PA3JIMYHBIM aCTIEKTaM MPOOJIEMbI UCCIEAOBAHMS, KOTOPAs MOCTYKHUIa
OCHOBaHUEM JJ1s1 (POPMYJIMPOBKH IIENH, 33/1a4 U THIIOTE3bl UccaeaoBanus. M3ydens
TICUXOJIOTO-TIEIATOTUYECKUE OCHOBBI pealu3alliy MPUKIATHON HANpaBICHHOCTH B
mporecce oOydeHuss MaremaTuke B mkoiie u BY3e. BeiaBiaena kiaccudukaius
MPUKJIAIHBIX 337]a4 U UX 3HAYUMOCTh B yUeOHOM TpoIiecce.

Ha e6mopom osmane (2018-2019 r1r.) ObUIa TpenOCTaBICHA HAYYHO-
MEeTOIMYECKasi MOJENIb IPUKIIAIHBIX 33/1a4d 110 MaTeMaTHKe B OOYYEHUU CTYACHTOB U
chOpMyIHpPOBaHbl KOHKPETHBIC PEKOMEHAIHMH IO €€ MCIOIb30BAHHUIO (ITOMCKOBBIN
AKCHEPUMEHT).

Ha mpemvem smane (2019-2020 rr.) anpoOupoBaHa HAay4IHO-METOIMYCCKASI
MOJENIb TMPUKIATHBIX 3a7ad, mpoBepeHa IPHEKTUBHOCTH €€ MPUMCHCHHUS,
o0paboTanbl W OO0OOIIEHBI MMOJTYYEHHBIE DSKCIEPUMEHTAIbHBIE U TEOPETUUYECKUE
pe3yabTaThl, CPOPMYIUPOBAHBI pe3yJbTaThl U OPOpPMIIEHA JUCCEPTALlMOHHAs paboTa
(bopmupyromnmii IKCIEPUMEHT).
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Anpodanus ¥ BHEJAPEHHUE UCCJICIOBAHUSA B IPAKTHKY:

- OCHOBHBIE BBIBOJbI JUCCEPTALIMOHHOIO MCCIEIOBAaHUS JIOKJIAJbIBAIUCH U
oOCYXXJlaJJUCh Ha HAay4YHBIX CEMHUHApax BbICIIEH MIKOJBl €CTECTBO3HAHMS
XKetpicyckoro yHuBepcuteta uMeHu HWibica JKaHcyrypoBa, BbICIIEH IIKOJIBI
MaTreMaTuku, (GU3MKA U LUPPOBBIX TexHOJOrui JKeHCKOro HaMOHAIBHOIO
MEeJarortieckoro yHUBEpPCUTETa W B H3AaHHOM Yy4yeOHOM mocobuu «Meroanka
pelieHus] MPUKIaJAHBIX 3a/Jad [0 MAaTeMaTUYeCKUM AMCHMIUIMHAM (Ha TpuMepe
«MaTeMaTHYeCKUH aHATIU3Y).

Pe3ynbpTaThl HcciienoBaHus ObUTH U3JI0KEHBI BO BPEMsI IPOXOKICHUS HAyYHOU
CTQXXMPOBKM B LEHTPE PAa3BUTHUA BBICIIETO M CPEIHET0  CHEIHUAIbHOIO,
npodeccuonanbHoro obpazoBanuss npu MBCCO (r.Tamkent, PecnyOnuka
VY36ekucran).

- npu XKetbicyckoM yHuBepcurete uMm. M. JKancyryposa ¢ 27.01.2020 r. no
29.02.2020 r. mpoBeAeHBbl KYypChl TMOBBILIEHUS KBaJU(PUKALMMU I Yy4UTeleh
MaTEMaTUKU CPEIHUX IIKOJ AJMaTHHCKOW ob6siacth u T.Tanablkopran Ha Temy:
«Pa3Butne npodeccroHaIbHON KOMIIETEHTHOCTH YYHUTENs] MaTeMaTUKU B YCIOBUAX
OOHOBJIEHHOTO cojiepkaHus oOpazoBaHus» (LleHTp moBblleHUs KBaludUKaAUKA U
JOTIOHUTENIBHOTO 00pa3oBaHus, 72 yaca).

- TOJYYEHHBbIE PE3yNbTAaThl HCCIACAOBAHUM JOKJIAIbIBAIUCh Ha HAy4YHO-
NPAKTUYECKUX KOH(pepeHIusX: MexayHapoaHo koHdepeHiuu WM3Bectuss EBPO
TAJTAHT-OUJKUIDy (ITapwx, dpanums, 2018 r.), MeXIyHaApOIHONW HAy4IHO-
npakTuyeckoil koHpepenuu «CoBpeMEHHOE MaTeMaTHYeCKOe 0Opa30BaHHE: OIBIT,
npoOaeMbl, mepcriekTuBb» (r. Kokmeray, 2018 r.); MeXIyHapoaHON Hay4HO-
IPaKTUYECKON OHJIAMH KOH(pepeHInu «YBamueBckue uTeHus-2020%», «AKTyalabHBIC
BOIIPOCHI Pa3BUTHUS HAYKU U 0Opa3oBaHus», (r. ¥Ycre-Kamenoropck, 2020 r.).

Myoaukaunu. OCHOBHOE COJEp)KaHUE TUCCEPTAMH OBLUIO M3JI0KEHO B
COABTOPCTBE C OTEUECTBEHHBIM M 3apyOeKHBIM HAYYHBIMU KOHCYJIbTaHTAMHU B
3apyOeKHBIX M3JIaHUAX, KypHAJIaX, peKoMeHIyeMbiXx KoMuTeToM 1Mo oOecnedyeHmo
KayecTBa B cdepe obOpazoBanus u Hayku MOH PK u B MexayHapoIHBIX Hay4HO-
NPAaKTHYECKUX KOH(epeHIMsX. B pesynbrare nuccepTallMOHHOTO HCCIEAOBAHUS
OIMyOJIMKOBAHO 15 Hay4HBIX padoT.

1. Hayunbie Tpyapl, OnyOJIMKOBaHHBIC B U3/IAHUAX, BXOASAIINX B 06a3y JaHHBIX
Scopus - 1 (mporeHTIITb 1o 00pa3oBaHuto — 93, KBapTHIIh 110 0Opa3oBanuio — Q2);

2. Hayunbie Tpynbl, ONYyOJMKOBAHHBIE B W3JaHUSAX, PEKOMEHIOBAHHBIX
KOMHUTETOM TI0 KOHTPOJIO B cpepe oOpazoBanus u Hayku PecnyOnuku Kazaxctan— 5;

3. Hayunwsie Tpyapl, OmNyOJMKOBAaHHbIE Ha MEXKIYHAPOJIHBIX HAyYHBIX
KOH(pEpEeHITUAX-2;

4. Hayunble Tpyabl, OMyOJIMKOBAaHHBIE B 3apyOEKHBIX PEIECH3UPYEMBIX
KypHaJIax-2,

5. [ly6mukanuu B m3ganusx Pecrryonukn Kazaxcran - 1;

6.YuebHoe nocoOue, peKOMEHJOBAaHHOE Y YEHBIM COBETOM YHUBEpCUTETa-1;

7. DneKkTpoHHOE YydeOHOe mocoOue, PEKOMEHIOBAHHOE YYEHBIM COBETOM
yHuBepcuteTa-1;

8. ABTOpPCKHE CBHJICTEIBCTBA — 2.
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Crpykrypa u coaep:xanue aucceprauum. Jluccepramuss COCTOUT U3
HOPMAaTUBHBIX CCBUIOK, COKpAILlCHWM, BBEICHUSA, ABYX IJaB, 3aKIIOYEHUS, CIIMCKA
HCIIOJIb30BAHHOM JIUTEPATYPHI U NPUIIOKECHUH.

Bo esedenuu popmynupyercs akTyalbHOCTb, HAyYHBIM ammapar HpoOJieMbl
UCCJIEeI0BaHUS: 11eJIb, OOBEKT, MPEJAMET, Hay4dHas TMIOTe3a HCCIEAOBAHMS, 3a7auH,
TEOPETUKO - METOJIOJIOTMYECKUE OCHOBBI, ATambl M METOJBI HCCIeAOBaHMs, 0aza
UCCIICIOBAHNsI, Hay4yHas HOBHU3HA, TEOpPETHYECKass 3HAYMMOCTh, IIpaKTHYECKas
3HAYMMOCTB U MOJIOKEHHUS, BBIHOCUMBIE Ha 3aILIUTY.

B nepeou cnase paccMaTpuBaOTCA TEOPETUYECKUE OCHOBBI MPUMEHEHUS
OpPUKIAOHBIX 3aJad B Kypce Marematudyeckux aucuuiuinH BVY3a. Cpenan
CPaBHUTENIbHBIA aHaIN3 3apyOeKHbIX U OTEYECTBEHHBIX YUEHBIX 3aHUMABIIUXCS
METOJIMKOW 00y4YeHHUsl pPEelIeHHIO 3aJlady NMPHUKIAJHOro xapakrtepa. B meronnueckoi
JUTEpPAType HAETCS MHOIO Pa3jIMYHbIX TPAKTOBOK TEPMHUHA «IPHUKIALHAS 3a1a4ar»
ATO JIMUIb MOJAYEPKUBAET HEOOXOJUMOCTh pPa3pabOTKH YHHMBEPCAIBHOTO HX
oObsicHeHus. PaccmarpuBaeTcss pojib 3ajad  NPUKIAJHON HAMpPaBICHHOCTH B
nporecce oOydeHHs] MaTeMaTHKEe M OCOOCHHOCTH WX MPUMEHEHUs B Yy4eOHOM
npolecce.

Bo emopoii enase mpencraBieHbl METOIUYECKHE TPEOOBAHMUS M HAYYHO-
METOANYECKass MOJENb NPUKIAIHBIX 3aJay, a TaKKe pPacCMaTpUBAIOTCSA HSTarlbl
MOJICTUPOBAHMS TIPU PEHICHUM NPUKIAAHbIX 3anad. [IpuBoauTcs kiaccubuxaims
NPUKIIAIHBIX 3a/1a4, M0 MPEeIMETHOM 001acTH K KOTOpO# OTHOCUTCA 3aAada. Onrcana
TEXHOJIOTHSl OpraHu3ald WU MPOBEACHUS IKCIEPUMEHTAIBHOIO MCCIENOBAaHUS, a
TaKXXe MPEICTABJIEHBI PE3YyJIbTaThl IIEAArOTMYECKOT0 HKCIIEPUMEHTA.

B 3axnouenuu nuccepTalinoOHHONW pabOTHI MOABEACHBI UTOTU UCCIEAOBAHUS U
IIPEACTaBIEHbl OCHOBHBIEC BBIBOJBI.

Cnmcok WCMOJb30BAHHBIX HMCTOYHHMKOB: B TIpPOLECCE MPOBEICHUS
JTUCCEPTALMOHHOTO MCCIE0OBAaHUs Obljla MCMOIb30BaHbl UCTOYHUKH, COCTOSIIUE M3
120 HanMeHOBaHU.

B mpunoxkeHum mpencTaBieH  MaTtepHwal, pa3padOTaHHBIM B XOJIe
UCCJIEIOBAHNS, HE BXOJAIIUNA B TUCCEPATIIMOHHYIO padoTy.
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1 TEOPETHMYECKHUE OCHOBBI UCIOJb30BAHUS
NMPUKJAJHBIX 3AJAY B TPEMNOJABAHUM MATEMATHYECKUX
JTUCLHUATIIAH

1.1 TIlcuxoJioro-nmegaroru4eckue OCHOBBI peaju3allui NPUKJIATHON
HANPABJEHHOCTH B 00yYeHUU MaTeMaTHKe

Marematuka cama, ABISASICh (DyHAaMEHTaNIbHOM HAyKOW, BO BCE BpeMEHa
BBIJICJISIIIOCH €€ TPUKIagHOe 3HadyeHue. M3 HCTOpuHM M3BECTHO, UYTO TOPIOBBIC
B3aUMOJICHCTBUSL  TOCYJApCTB, apXUTEKTypa, 3emjejenue, cOOp  HaJOroB,
KopabJiecTpoeHue, BOCHHOE JIeJI0 TpeboBaia OnpeeICHHbIX 3HAHUM U3 MAaTEMaTHKHU.
B pemenuu mpakTUuecKux 3aj1au sl HYXkKJ] 4eJI0BEUeCTBa 3HAHNUE MAaTEMAaTUKHU U €€
METOJOB BCErlla CIYXWJIM HE3aMEHUMbIM moMolHukoM. Ha ceromns kpome
dbyHIaMEHTaIbHBIX 3HAHUN OT MaTEMaTHKHU, KaK M OT BCEX HayK, TpeOyeTcs Hux
npuKIagHoe 3HadyeHue. MojepHuzaius oO0pa3oBaHUs OOJBIIMHCTBA TEPEIOBBIX
CTpaH HamNpaBJicCHAa WMEHHO Ha PAa3BUTHE MPHUKIAIHBIX YMEHUU JJIsI TOTO YTOOBI
YeJIOBEK TOCJIEe TMOJydeHHs oOpa3oBaHUs MOI TMPUMEHSITh CBOW Oaraxk 3HaHUU
MOJIYYEHHBIN B X0Ji¢ OOy4YCHHS B KU3HCHHBIX CUTYyallusX, B (GMHAHCOBOU cdepe, U B
mo00i apyroit cepe KU3HU YEeIOBEKa.

Baxneitmeit u3 3amad B MOCHEIHUE TOAbI, CTOAINIAS Tepes Ka3zaxCTaHCKUM
IIKOJIbHBIM 00pa3oBaHMEM TMpU Tepexoje Ha OOHOBJIEHHBIE CTAHIAPTHI, OyIeT
ABIATBCS TMpoOJieMa YCHICHHUS TMPUKIAIHON HANpaBIEHHOCTH B O0ydYeHUHU
MaTeMaThkKe. BOJIBIIMHCTBO Yy4YEHBIX U METOAUCTOB, Kak B Ka3zaxcrane, Tak u 3a
pyOexoM BeyT MOMCKU MyTeH U CPE/ICTB YCHEIIHON peain3alii JaHHON TPOOJIEMBI.

[TpuknaaHas HapPaBIEHHOCTh MAaTEMAaTUYECKOIO0 0OpAa30BaHUS U €€ YCUJICHHE
B IIKOJIHHOM OOpa30BaHUM BBIXOJAMT Ha TEPEAHHN TUIAH TMPU H3YUYCHHH Pa3HBIX
pa3znesioB MareMaTuku. 1 3To oHa M3 OCHOBHBIX 3a/1a4 CTOAIIAS NEPE] MIKOJIbHBIM
oOpazoBanueM. Opnako ananu3 OIl BY30B u mikonbHOM nuTepaTypsl 1O
MaTEMaTUKE TMOKa3bIBAECT, YTO MMEIOTCS HEKOTOPbIE HEAOPAOOTKH MpHU pealn3aiiiu
NPUKIIAIHON HAIIPABICHHOCTH B 00yYEHUN MaTEMaTHKE.

Bompocsl npukiiagHOi HAmpaBICHHOCTH OOy4YeHUsS MaTEeMaTHUKE HHUKOTIAa He
TEPSIM  CBOEM aKTyaJlbHOCTH, OHAa MMEET JOCTaTOYHO [AaBHIOK HCTOPHIO.
Teopetnueckoe 00OCHOBaHHWE WCCIENOBAaHUS TMPUKIATHOM  HAMPABICHHOCTH
MOJTyYrJIa B HAYYHBIX TPyAaxX Y4eHbIX 3apyoexkbs u Kazaxcrama N.A. Bushmeleva,
R.G. Sakhieva., S.M. Konyushenko, S.M. Kopylov [11], J. Kalova, J. Pech,
M. Novak [12], FO.M. Komsarua [13], H.A. Tepemmnu [14], A.A Cromsap [15],
N.M. Illanmupo [16], I'.B. Hdopodeer [17], B.B. ®upcor [18], M. Taxuer [19],
M.B. Erynoga [20], A.E. AosuikacsimoBa [8], C.M. Ceurona [21], P.A. CagBakacoBa
[22], A. HyrycoBa [23] u np.

Hapsiny ¢ mnpukiagHod HampaBlIeHHOCTbIO B paboTax MHOTHX aBTOPOB
paccMaTpuUBalOTCsl TaKMe TOHATHA KaK TMOJMTEXHUYECKas HalpaBICHHOCTD,
MpaKkTU4ecKas HaIpPaBJICHHOCTb, MaTeMaTH4eCcKoe MOJIETUPOBaHUE, u
anroputmuyeckas kyiabtypa (b.B. 'negenko [24], B.A. lanunrep [25], M. Haccep
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[26], H.B. Monaxos [27], Xu L. [28], D. Wedelin, T. Adawi, T. Jahan, S. Anderson
[29], G. Larina [30] u np.).

[lcuxomornyeckne acmekThl B peaju3alud TPUKIATHON HaAINpaBICHHOCTH
oOydyeHuss paccMoTpeHbl B pabotax mcuxonioroB (ILA. Tamemepun [31],
E.H. Ka6anoBa-Memnep [32], H.®. Tanxszuna [33] u ap.).

JlaHHBIME ~ YYCHBIMH  ObLIAa  OmpeaeieHa  CYNHOCTh  TPUKIIATHOMN
HAINPaBJICHHOCTH  TPETOJIaBaHWsl  MAaTEMaTHKW,  BBUICICHBI WX  OCHOBHBIC
KOMITOHEHTBI, C(OPMYJIMPOBAaHBI TpeOOBaHUS K MPEMOJABAHUIO  IIPEIMETa
MaTeMaTUKH C TPHUKIQJHONW HAMpaBICHHOCThIO W pa3pabOTaHbl pa3IUYHbBIC
METOJIMYECKHE TTOIXOIbI K MX PeaH3alIliu.

HeoOxomumocTh  peanu3arnuul  MPUKIATHOW  HANpPaBICHHOCTH  OOYYCHHSI
MaTeMaTHKe, UCITOJIb30BaHUS TIPUKIIAJIHBIX 33/1a4 B MPOIecce O0yUeHUs MaTeMaTHKE
yKa3aHbl B CTaHAapTaX MaTeMaTHYecKoro oOpa3oBaHWS MHOTHX CTpaH, B
IporpaMmax Mo MaTeMaTHKe JUIsl CPeTHUX 00IIe00pa30BaTEIIbHBIX IIIKOJI.

MHOTHMH YYCHBIMH B KaueCTBE ITyTCH U METOJMYECKHUX CPEJICTB peau3aluu
NPHUKJIAIHON HAMpaBJICHHOCTH OOYYCHHS MaTeMaTWKe OBUIM TIPEJCTaBJICHBI B
cienyomux Gpopmax:

YCTHBIX COOOWIEHHH 00y4aeMbIM O TMPAKTHYECKUX OO0NacTsiX MPUMEHEHUs
MaTeMaTU4YeCKOro arnmnapara

1ab0paTOPHBIX PadOT MPOU3BOJICTBEHHOTO XapaKTepa

HCIIOJIB30BaHUA 3CKHN30B U qepTe>1<eI7I neTaneﬁ, HHCTPYMCHTOB U T.II.

MPUMEHECHHS HATJISTHBIX CPEACTB 00yueHus (TPOU3BOJCTBEHHO-TEXHUIESCKOTO
MaTtepuaia, COOTBETCTBYIOIIECH JOKYMEHTAIUH U TIp. )

CaMOCTOATCIIbHOT'O BBIMMOJHCHUA CTYICHTAMUA PaCYCTHBIX pa60T

paboTHI CO CITPABOYHOM M TEXHUYECKOU TUTEPATYpOH U JIp.

Pucynok 1 — Meroanueckue cpeactsa peanuzauuu [IHOM

OnHMM W3 OCHOBHBIX CPEJICTB pealu3alldd TPUKIATHON HampaBICHHOCTH
11eJIecoo0pa3Ho MCIMOJb30BaTh MPUKJIAIHBIE MAaTEeMaTHYECKUE 3alaud U UX CUCTEMBbI
(Opentpayr E.H. [34], 3ab6enmuna C.b., Iluauyxk M.A. [35], HyrycoBa A. [36],
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CeuntoBa C.M. [37], TysakoB E.A. [38], Sapazhanov Y., Orynbassar A., Kadyrov Sh.,
Sydykhov B. [39], Blum W., Niss M. [40], Helen Chick, Kaye Stacey [41],
Yuanita P., Zulnaidi H., Zakaria E. [42] wu ap.).

HeoOxonumocTs  peanu3anvv  NPUKIAAHOW  HANPABICHHOCTH  OOy4YEHHUs
MaTeMaTUKd OTMEUEHO OOJILIIMHCTBOM IenaroroB u matematukoB CCCP. K
puMepy, KpynHenmue ydeHsle-maTeMatuku KomamoropoB A.H. u I'menenko b.B.
TOBOPWJIM O HEOOXOAMMOCTH YK€ CO IIKOJBHOM MNpPOrpaMMbl JIJIsi TMOBBIILIECHUS
MHTEpECAa y Yy4YalluXcsl K MaTeMaTHKe HEOOXOAUMOCTH KOHCTPYHPOBAHUS
MaTeMaTH4YECKUX  MOJENIEH, H3y4YeHUE  NPWIOKEHUM  MAaTEeMaTUKH, IOKa3
pa3zHooOpa3usi IPUMEHEHUs H3y4aeMoU Teopuu Ha npakTuke [43].

IIo mopyuenuro npesunenra PK Kacemm-Komapra TokaeBa B Kaszaxcrane
BeJyTCs pabOThI MO MEPEOPUEHTALIMU FOCYIaPCTBEHHOM mporpaMMbl «bonamak» Ha
TEXHUYECKHE CIIENMAIBHOCTH. B cBA3M Tem, uTo B Ka3axcTaHe onrymaercss HeXBaTKa
KaJpoB B JaHHOW oOnacTM. A TpUH M3YYEHUH TEXHUYECKUX JIUCUMILIUH
00s3aTENIbHBIM  YCJIOBUEM CTAHOBUTCS XOpolllee BiIaJeHUE MAaTeMaTUKOW M ee
METOAAMHU.

B cBsi3u ¢ TeM, 4TO MaremMaTUKa TECHO MEPEIUIETAETCS C APYTMMU HayKaMu U
Ha CEroJHs MAaTeMaTU4YECKHE METOJbl NMPUMEHSIOTCS IMOBCEMECTHO, MO3TOMY JUJIs
PACKPBITUS MOHATHUS 3HAYCHUSI TTPUKIIAHON HANIPABICHHOCTH O00yUYeHUsI MaTeMaTHKe
JAeTCs MHOTO TPAaKTOBOK M OINPEEICHUN.

PaccmMoTpuM TIOHSATHS TPUKIATHON, MPAKTHUYECKOW U TpodeccuoHanbHOM
HaIpaBJICHHOCTEN 00y4YeHHsI MaTeMaTHkKe (PUCYHOK 2):

( )
MMpUKJIagHAasA HAIIPABJICHHOCTH - 3TO OPUCHTALIUA COACPIKAHHA U MCTOIOB O6Y‘-IGHI/I$I Ha

NpPUMEHEHHE MaTeMaTuKd B TEXHUKE M CMEXKHBIX Haykax, B MpOo(pecCHOHAIBHOM
JEeSITEIbHOCTH U B OBITY, BKJIIOYAIOLIYIO B ce0sl pean3aliuio MeXIPEAMETHBIX CBS3EH C
KypcaMy XUMHUHU, PU3UKH, OMOJIOTHH U T.1.

y,

4 )
MPAKTHYCCKasA HAIIPABJICHHOCTb - KaK OPUCHTAIUIO COACPIKAHUA U METOOOB O6y‘IeHI/I$[

Ha peIIeHHe 3a/Jad W YIpaKHEHWH, Ha QopMupoBaHHE Yy 0O0y4aeMbIX HaBBIKOB

CaMOCTOSTEIBHOM JICITCILHOCTH MaTeMaTHISCKOTO XapakTepa
\ S

4 )

npo¢eccroHalbHAs HAPABIEHHOCTh - 3TO HCIOJIb30BaHHUE MEIarorHuecKuX CpeCTB,
pU KOTOPOM 0OECTIEYMBAETCSl YCBOCHUE YYAIIMMHUCS TPEAYCMOTPEHHBIX MPOTpaMMOit
3HAaHUH, YMEHUI, HABHIKOB U B TO K€ BpeMs yCIEIIHO (DOPMHUPYIOTCS HHTEpEC K
JaHHOHM mpogeccuy, EHHOCTHOE OTHOIIEHHE K Hell, mpodeccroHalbHbIe KadecTBa
JMYHOCTHU OYIyIIEro CrenuaIncTa )i

\_

Pucynok 2 - TpakTOBKM MOHATUHN TPHUKIATHON, TPAKTHIECKON U PO eCcCHOHATBHON
HAIPaBJICHHOCTU O0yYEHHSI MaTEMAaTHKE

Marematuk u nienaror B.B. @upcoB B ceMuaecsaTeie rojbl XX CTOJIETHS J1al

TPAKTOBKY TMOHSTHIO «IpPUKJIaJHAs HANpaBIECHHOCTb» B OOy4YeHHU MaTemartuke. B
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CBOUX TpyAax OH ONpEIeNsaeT JaHHOE TOHATHE, KaK «OCYIIECTBICHUE
LIEJICHAIIPABIICHHON COAEPkKATEIbHONM M METOJUYECKON CBSI3M Kypca MaTeéMaTUKHU B
IIKOJIE ¢ MPAKTUKOW, KOTOpas MPENANOJaracT BBEACHHE B IIKOJIbHYIO MATEMATHKY
crienuPpUIecKuX MOMEHTOB, XapaKTEPHBIX ISl UCCIECIOBAHUS MPUKIATHBIX TPOOIeM
MaTeMaTUYECKUMHU MeTogaMuy [44].

OnHako [0 HACTOSINIET0 BPEMEHU YYECHBIMU-TIEAArOTaMU MPEACTaBICHbI U
npyrue omnpeneneHus. B Tabmuie 1 mnpenacraBiieH aHAIU3 TEPMUHOJIOTUYECKUX
TPaKTOBOK cojepkaHusi nmoHsatus «l[lpukianHas / mpakThyeckash HampaBICHHOCTH)
pu 00y4YEeHHH MaTeMaTHKE B MEJAarorudecKux By3ax U IIKOJIaX. YUeHble-Tiearoru
NpPEACTaBUIM  MHOTOBAPMAHTHBIC  HMHTEPOPETAUMU  TOHATHUH  «IIPUKIAJHAsA
HAIPaBJIEHHOCTh OOYUCHUS» U «IIPAKTUYECKash HAIIPABIEHHOCTb 00 YUCHHUS».

Ta6J11/1ua 1 - I/IHTepHpeTaHI/IH MOHSATUM «IIpUKJIaJHasA HAIIPaBJICHHOCTb 06y‘I€HI/I${»
" «IIPAKTUYCCKAA HAIIPABJICHHOCTD 06yIICHI/I$I»

Ne TepmuH, aBTOp CoJiep>xanue TepMHUHA

1 2 3

1. | [IpuknagHas Ilo0  npuxnaonoti  HanpaeieHHOCMblO  TIKOJIBHOTO  Kypca
HaIpaBJIEHHOCTb, MaTeMaTHUKd T[OHMMAETCS HaIMpPaBJIEHHOCTh COACpPXKAHUS WU
H.A. Tepemmnn METO/I0B 00ydeHHUsT Ha MPUMEHEHHE MaTeMaTUKU Uil PEeLICHUS
[14, C.7] 3a7a4, BO3SHUKAIOIINX BHE MATEMATHKH.

2. | llpuknagnas Iloo npuxnaonoti HanpasieHHOCMbI0 OOYYCHUSI MAaTEMaTHKE
HaIpaBJIEHHOCTH/ IpeaIoiaraeT OPUEHTAIMI0 €ro CoAEpKaHHsT U METOJOB Ha
MpaKTH4ecKas TECHYIO CBSI3b C KM3HBIO, OCHOBAMHU JPYrUX HayK, HAa MOJTOTOBKY
HaIpaBJIEHHOCTb IIKOJIbBHUKOB K HCIOJB30BAaHUI0O MaTEeMaTHMUECKUX 3HAHUM B
N.M. Hlanupo npeacTosmed npoPecCHOHAIBHON ACSITENBHOCTH, NPUMEHEHUE
[16, C.72-75] COBPEMEHHOM AJIEKTPOHHO-BBIYMCIUTEIbHOU TEXHUKHU.

Ilpakmuueckyro HanpagnenHocms OOy4eHHS MaTEeMaTHKE Kak
HANPaBIIEHHOCTb  COJEP)KaHHUA W  METOJOB OOy4YeHHs Ha
dopMupoBaHue y 0O0yYaromIMUXCs HABBIKOB CAMOCTOSITENbHOM
JEeSITeNIbHOCTH, YHUBEPCAIBHO-TPYIOBBIX HABBIKOB INIAHUPOBAHUS
U PallMOHAJIN3ALIUY CBOCH JIESTEIILHOCTH.

3. | [Ipuknagnas Ilpuknaonas manpasiennocms OOydeHHs] MaTEeMaTHKE COCTOUT B
HanpaBJIeHHOCTh/ OpUEHTAIMN COJEP)KaHUSA U METOJ0OB OOydeHMsI Ha IpUMEHEHHE
IIpaKTUYecKas MaTeMaTUKU B TEXHUKE U CMEKHBIX HayKax, B IPO(peCcCHOHATBLHON
HalpaBJIeHHOCTb JeSITEIbHOCTH, B CEJILCKOM XO3SHCTBE U B OBITY.

FO.M. Kounsirun n Ilpakmuueckasa HanpagnenHocms OOy4YEHHS] MaTeMaTUKE —

B.B. ITukan HalpaBJIEHHOCTh COJAEP)KaHUS U METOJ0B OOYy4eHHUs Ha pelleHue

[13, C.27-32] 3aja4d U ynpaXxHeHUH, Ha pOpMUPOBaHHUE Y IIKOJBHUKOB HaBBIKOB
CaMOCTOSATENbHON JIeITEeIbHOCTH MaTEeMaTHUECKOTO XapaKTepa.

4. | IlpuknagHas Ilpuxnaonyio nanpaenrennocms MIKOJIBHOTO Kypca MaTeMaTHKH B
HampaBJIeHHOCTb YCIOBHSIX peanu3anu npoHILHON MOJITOTOBKH
E.H. Opentpayr [34] CTaplICKIACCHUKOB  KaK  OpPHUEHTALHI0  «COIEpKaHUs U

00pa30oBaTeIbHONW JIEATETbHOCTH Ha TMOATOTOBKY YydYalluXcs K
UCIIOIBb30BAHUIO  MAaTeMaTU4YEeCKUX  3HAHUM U yYMCHUH,
cneuu(UYecKUX MBICTUTEIbHBIX ACUCTBUN M WHIUBUAYAIbHBIX
KayecTB  JIMYHOCTH B  JanbHeimedl  npodeccruoHanbHON
JeATEIbHOCTH, pu [IPOIOJKEHUH oOpa3oBaHus 51
camMo00pa30BaHus, B KHU3HH.
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[Iponomxenue Tabauisl 1

2 3
[Ipuknannas Ilpuknaonas nanpasénennocms OOy4€HUS — 53TO OpHEHTALUs
HaIPaBJIEHHOCTb, COJIEp’)KaHUA U METOJOB OOy4yeHHs] Ha (pOpMHUpOBAaHUE yYMEHUM

B.I1. Kuzunosa [45]

IPUMEHSTh MaTEeMaTHUUECKUW amnmapaTr Ajs pelleHus 3ajad B
pPa3IUYHBIX OTpacisixX HAyYHOTO 3HAHUS, CMEXKHBIX Y4EOHBIX
JTMCUUIUIMHAX, Oyaymend npogecCHOHANBHOW JeSTETbHOCTH U B
OBITY.

[Ipuknannas
HaIpaBJIEHHOCTD,
M.IO. Tymaiikuna [46]

IIpuxnaonas nanpasnennocms 00y4eHUs MaTEMaTHKE COCTOMUT B
(GbopMUPOBAHUH:

- 3HaHUM 00 OCHOBHBIX cdepax IesTEIbHOCTH, B KOTOPBIX
IIPUMEHSETCS MATEMAaTHKA;

- IPEJICTABICHUN O B3aUMOBJIMSHUN MAaTEMATUKU U JPYI'MX HAYK,
TEOPETUYECKON U NMPUKIIATHON HAIIPABICHUM MaTEMaTHKE;

- 3HAaHWM O MAaTeMaTHU4YECKUX METOJaX, UCIOJIb3YEMBIX B IPYIHX
HayKaXx, TEeXHUKE, TPOU3BOJICTBE, OBITY;

- YMEHHUH NPUMEHATh MAaTEMAaTHUYECKHUM armapaTr K OMUCAaHUI0 U
HCCTIE0OBAHUIO PA3IMYHBIX OOBEKTOB, SIBJICHUI M OTHOIIICHHI;

- YMEHUH WUIIOCTPUPOBATH MAaTEMAaTUYECKHE IOHATHUS, TEOPUH,
METO/Ipl, CBOMCTBA IIPUMEPAMH U3 PEATBHOMN JIEUCTBUTENBHOCTH,
MHTEPIPETUPOBATh MAaTEMAaTHYECKUE 3a1a4 B TEPMUHAX OPYTOn
HAyKH.

[Ipuknagnas Illpuknaonyro  HanpaénewmHocms  CleqyeT TNOHUMATh  Kak
HaIlpaBJIEHHOCT, TpeboBaHUE K 0OY4YEHHIO MaTeMaTHUKe, MPU KOTOPOM HE TOJIBKO
M.B. Erynmosa [20, | OynyT u3ydeHbl HEKOTOpbIe (haKThl MATEMATHYECKON TEOPHH, HO
C.48] ¥ OyIeT MoKa3aHo, KaK 3Ta TEOPHUS MOXKET ObITh MPUMEHEHA B
TOM WJIM UHOM MpeaMeTHON 00IacTy, BHELIHEH MO OTHOLIEHUIO K
JTAHHOM TEOPHUH.
[Ipuknagnas [lon mpuknaownoti manpasnenHocmvto OOyYEHHS MaTeMaTHKe
HaIpaBJICHHOCTb / MOHMMAETCS OTOOp coJeprKaHMs, HANpPaBICHHOTO Ha OOydeHue
MpaKkTUYECKast IPUMEHEHUIO  MAaTeMaTMKH B HCCEJOBAaHUM  pEaIbHOUI
HaIlpaBJIEHHOCTh NEHCTBUTENILHOCTY W HAa €ro OCHOBe (hopMHpOBaHHE
A.K. bexbonranoBa | COOTBETCTBYIOLIUX BHE MaTEMaTHYECKUX YMEHUH.
[47] Iloo npaxmuueckoii HanpagienHOocmbl0 OOYYECHUS] MaTeMaTUKe
MOHUMAETCS OTOOp MATeMAaTUYECKOTo COAEpIKaHUS IMpeaMeTa U
MaTE€MaTUYECKHX METOJI0OB, MMEIIIMX Ba)XHOE 3HAYEHUE IS
UCCJIEeI0BaHMs 3a/1a4, BO3HUKAIOIINX B PAKTUKE, U HA UX OCHOBE
dbopMUpOBaHHE  COOTBETCTBYIOIIMX  YMEHHH  IPUMEHEHUs
MaTEeMaTHYECKOTO anmnapara K MaTeMaTH4eCKUM OOBEKTaM.
IIpakTrueckas Ilpakmuyeckasn nanpagnennocms 0Oy4eHUs, C OJTHOM CTOPOHBI,
HaIpaBJIEHHOCTD, MpEeANnojaraeT U3y4yeHue MaTeMaTUYeCKOW TEOPUHM B IPOILECCE

O.B. Mumenuna [48]

peleHust 3agad, a ¢ Jpyroil - (opMHpOBaHHE Y CTYJIEHTOB
YMEHHSI CaMOCTOSITEJIbHO TIPUMEHSATH METOIbl M CpeAcTBa
MaTeMaTUKHU JUI YCBOEHHUS HOBBIX NMPAaKTMYECKHX 3HaHUH. B To
Ke BpeMsl CTYAEHTBbl IMPHOOPETAaOT HABBIKM HCIOJIb30BaHUS
OCHOBHBIX MaTeéMaTH4YECKMX METOJOB M MaTeMaTHYEeCKHX
MoJeNnell Ui pelieHHs COLUAIbHBIX M MPO(ecCHOHATbHBIX
3a/1a4, a TaKXKe OBJAJEBAlOT YMEHUEM KPUTHUYECKH OLICHUBATh
YCBOEHHBIE TEOPUH U KOHLETIHUH.

19




N3 BBIIEN3TIOKEHHOTO, MOKHO CAEIATh BBIBOJ O TOM, YTO BCE MPEIJIOKEHHbBIC
WHTEPNPETAUN TEPMUHA «IIPUKIAJHAS HAMPABICHHOCTH» W  «IpaKTHYECKas
HaMpaBJICHHOCTh)» OOYy4YeHMs, OCHOBaHHbIE Ha UX TEOpeTHUEeCKON 0Oaze u
MPAKTUYECKOM OMBITE, OOBEIUHEHB TAKUMU MOHATUSIMU, KaK MaTeMaTUKa, MPAKTUKA,
YMEHHE U CAMOCTOSITEIbHOCT.

B 1uccepTallMOHHBIX MCCIEOBAHUAX Ka3aXCTAHCKUX YYEHBIX, TaKKe
paccMaTpUBalOTCsl BOIIPOCHI, CBSI3aHHbBIE C IPUKJIIATHON HAMPABICHHOCTHIO 00yUYEHUSI
MaTeMaTHKe, 4TO SIBJISIETCS aKTyalbHON Ha CErOJIHSIIHUI JeHb MPO0JIEeMON B CBSI3U C
Mepexo/IoM Ha OOHOBJIEHHOE CoJiepaHue 00pa3oBaHUs. MHOTHE aBTOPBI CXOISTCS
BO MHEHUHM, YTO B MpenojaBaHuM maTeMaTuku B BY3ax u mikomnax He yaensercs
JIOCTATOYHOT'0 BHUMAHMSI IPUKJIATHON HAMIPABIEHHOCTH O0yYCHHUS.

BaxHo yuuThIBaTh M MHEHHE Ka3zaxcTaHCKux wucciemgoBareneil. Tak A.K.
bex6onranosa, b.K. Omap6aeBa, C Kynanbaili, koTopble, paccMaTpuBasi MOHITHE U
CYIIHOCTh MPUKJIAJHONW HAMPABJICHHOCTH OOYYEHUSI MaTeMaTHKU, BBIJICISIOT B HUX
dbopMupoBaHue YMEHHH, OCHOBAaHHBIX Ha TaKUX TEPMHUHAX, KaK IPHUKIIAHBIE,
mpakTUYeCcKue, oOIIeMaTeMaTHUeCKre, MOJIUTEXHUYecknue u Japyrue. llpu sTom
pabounMu OmNpejeCHUsIMH TIPU TMPUKIAJHOM OOYYEHWHM MaTEeMAaTHUKE, JTaHHBIMU
aBTOpaMH, CYUTAIOTCA:

— TMpaKTUYecKas HANPaBJICHHOCTb O0y4YCHUS;
— TpUKIaJHas HAIPABJICHHOCTh O0YUYECHHUS;
— MOJIMTEXHUYECKas HaNpaBJICHHOCTh O0yUEHHUS.

[lonurexHuyeckas HaNpaBICHHOCTh OOy4YEHHsS MaTeMaThKe, B OTJIMYUE OT
NEPBBIX JBYX, PACCMOTPEHHBIX HAMU BBIIIE, 3aKII0YaeTCs B 00yueHue, KOTOpoe JaeT
3HAHUS O COBPEMEHHHBIX OTpACisIX IPOU3BOJICTBA, C IEIbI0 BOOPYKEHUS Ha
IPOU3BOJICTBE  OOIIETEXHUYECKUMH,  TMPAKTUUYECKHUMH  HaBbIKAMH,  KOTOpbIE
obecreunTh 0€3 MaTeMaTUKK POCTO HeBo3MokHO [47, C. 16].

B nokropckoit auccepranuu C.M. CenToBa yka3bpIBaeT Ha TO, YTO «B MPAKTHKE
IpPETnoIaBaHus AJIEMEHTOB BBICIICH MaTeMaTWKU B mikojiax PecnyOmmku Kazaxcran
OCTAlOTCA HEpELICHHbIE Ba)KHbIE BONpPOChl. K HUM OTHOCSTCSA: TEOPETUKO-
METOJIUYECKOE OOOCHOBAHME COBEPIICHCTBOBAHMS TPEMOJaBaHUS DJIEMEHTOB
BBICIIE MaTEeMaTUKA B CpEIHEH IIKoJIe, TIyOOKOE PACKPBITHE MPUKIATHBIX
HalnpaBJICHUM MaTeMaTUKM HA OCHOBE DJJIEMEHTOB  BBICIIEHM MaTE€MaTHKH,
OCYILIECTBIICHUE BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBA3€H, IOBBIIICHUE
npo(hecCHOHATBFHOTO  YPOBHA  YYUTENEH  MaTeMaTUKH  TyTeM  BHEAPCHUS
WHHOBAIMOHHBIX METO/I0B 00ydeHusi. OJHUM U3 BO3MOXHBIX MyTel hopMHUpOBaAHUS
MOHATUM  BBICHIEM MAaTeMaTUKHA  SIBIAECTCA  OpPUEHTAMs Ha IPUKIAJAHYIO
HaMpaBJIEHHOCTh ATUX MOHATUN» [21, 6-7 6.].

B noxrtopckoit nucceprauuu P.A. CaaBakacoBoil «0OOCHOBAHO COJIEpKaHUE
oOydeHHsI MaTEeMaTUKA B KOHTEKCTE KOMIETEHTHOCTHOTO Moaxoaa. PaspaboTaHbl
KPUTEPHH, TIOKA3aTeI W MPU3HAKKA (POPMUPOBAHUS MPUKIATHOW HANPABICHHOCTH
o0ydyeHussT MaTemMaTUKe B CpelHel 1ikosie. BblBieHa colepxaTeiabHas W
METOJI0JIOTHYECKasl CBSA3b MIKOJIBHOIO Kypca MaTEMAaTHKU C MPaKTUKOM. Pa3zpaboTanbl
METOJIMYECKHE PEKOMEHJAUMUA 110 OpraHu3aluu MPUKIAJIHON HAImpaBJICHHOCTHU
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o0ydyeHuss MaTeMaTUKe B CpPeJHEN IIKOJE Ha OCHOBE KOMIETEHTHOCTHOIO MOJX0J1a
[22].

B nuccepraunonHom uccnenoBanuu Y.A. bekuin Beiaenset, uto «IIpoueccs
MO3HaHUST U OO0ydeHuss TrIyOOKO B3aMMOCBsA3aHbl. B cBs3u ¢ a3tum, s
MPOAYKTUBHOCTUA TIpoliecca IO3HAHUS COJEP)KaHUSI JTUCHMIUIMHBI WIH y4eOHOro
Marepuaia cieayeT CTyAeHTaM MpejuiaraTb TBOPUYECKHE 3aJaHMsl ISl OCO3HAHHOIO
BOCIIPUATHSL  COJCpKaHMs y4yeOHOro MaTepualia M MaTepuaia MNPUKIaTHOU
HanpasiaeHHocTu» [49, C. 17].

K .M. HypmyxamesioBa B TUCCEPTALIMOHHOM HCCJIEI0BAaHUU KOHCTAaTUPYET, YTO
«Ha CTaplIeil CTyneHu CpeIHel KOJIbI MpeaMeT «Anredpa U Havajla aHajIu3a» 4acTo
npenojaaeTcsi 000CO0JEHHO, HE TTOAUYEPKUBACTCS MPUKIIAIHAS HAMPABICHHOCTH ATOTO
npeaMeTa, 4YTO TPUBOAUT K HEMOHUMAHUIO YYAIIUMHUCS HEOOXOJMMOCTH €ro
uzydeHus. HacelmenHnas  matemaTuyeckass — TEOpHs,  METOAbl  OOy4eHUS,
MaJIOYUCIICHHOCTh YaCOB Ha M3Y4Y€HUE OCHOBHBIX Pa3/ejOB Ha4Yall MAaTEMAaTHYECKOTO
aHaJM3a YCJIOKHAIOT BOCIIPUATHE YICHUKaMU JanHoro npeameray [50, C. 36].

B cBoeii nuccepranmonHoit pabore E.H. TaBpmioBa ormewaer, uTo
«KmroueBoit  ¢Gurypoid MaTeMaTHUeCKOro o0Opa30BaHMs IIKOJIbLHUKOB SIBJISICTCS
COBPEMEHHBIH Yy4YUTEIb, OOJANAIONIUN JTOCTATOYHBIMU (DYHIAMEHTAIBHBIMU U
NPUKIATHBIMA  3HAHUSIMHU, HCTOJB3YIONIUA B CBOEM paboTe COBpPEMEHHBIC
nH(OPMaIIMOHHBIC TEXHOJIOTHH, & CaMOE TJIaBHOE, JTIO0AIINA MaTEMaTUKY, YMEIOIITUI
pemaTh 3aJa4d 1 3aMHTEPECOBAHHBIN B yCIIE€XaX CBOMX YYEHUKOB. FIMEHHO MO3TOMY
MaTeMaTH4YeCKoe 00pa3oBaHUE B IEJBY3€ MPU3BAHO OOYYUTH OYAYIIUX yduUTeleH
HEOOXOJMMOMY MAaTeMaTHYECKOMY ammapary, MpUMEHSIEeMOMY B pa3lIMYHBIX
00JacTsX 3HAHMM, BOOPYXHUTh MX CHUCTEMOM MaTeMaTUYECKUX METOJOB MO3HAHUS
OKpYXarolenh JeWCTBUTETbHOCTH U OOECHeYUTh IMOHMMAaHUE HAyYHBIX OCHOB
IIKOJIBHOT'O Kypca MaTeMaTuku»[S1].

J.A. HypbaeBa B 1uccepTallMOHHOM HWCCIEIOBAaHUM, BBIACISIET, UYTO B
NPENoJaBaHuy MaTEMAaTUYECKUX NUCUHUIUIMH YIOp JenaeTcs Ha (yHJaaMeHTaIbHbIE
3HaHMsS B yliepO NPUKIAIHON HarpaBieHHOCTH. «B TpaauimMoHHOE cojaepKaHue
Kypca aiareOpbl BXOJUT MHOTO TEM M3 TEOPHH TPYII, MPUYEM H3Yy4YaAIOTCS OHU
yrayOJIeHHO, YTO, C HAIlle TOYKU 3PEHUS, HE UMEET MPHUKIIAIHON HAMPABICHHOCTH B
po¢eCCHOHATILHON JISATSIbHOCTH OYAYIIUX YIUTEICH MaTeMaTuKmy» [52].

B meronnueckoil nuTepaType Mmo MaremMaTH4ecKuM aucuuiuimHaMm B BY3e,
UMEIOIIKeCS 3aJlaHusg  O0JaaroT HEIOCTAaTOYHBIM MOTECHIIMAIIOM B pealu3alluu
MPUKJIAHON HaNpaBiICHHOCTH. B OONBIIMHCTBE CilydaeB COJEp)KaHWE 3aaad He
COOTBETCTBYET CErOJIHSIIHEMY BpPEMEH, Majo 3aJad MPUKIAJHOro Xapakrtepa. B
CBSI3U C 3TUM HaOJI0aeTCsl HEBbICOKAasA A3P(HEKTUBHOCTh UX MPUMEHEHUS B YUEOHOM
mpoiecce, a TaKXKe OTCYTCTBYET CHCTEMa HX MOJHOUEHHOIO0 HMCIOJb30BaHUS.
[lepexon Ha HOBBIE CTaHAAPTHI O0ydeHUsS TpeOyeT, MpexIe BCEro, OOHOBICHUS
COJIepKaHMsI MaTEpUAIOB yUEOHUKOB.

Ha coBpeMeHHOM »3Tame mNyTH pealu3alud MPUKIAJHOW HAMPaBICHHOCTH
o0y4yeHHsT MaTeMaTUKE SBIISIIOTCS BEChbMa CYHIECTBEHHOM MpoOiIeMOil B METOJIMKE
npenoaaBanus. JJis pemieHuss JaHHOM MpoOieMbl HEOOXOAUMBIM YCIOBUEM SIBIISIETCS
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NPUMEHEHUE MPUKIAAHBIX 3a/1a4 B y4eOHOM IPOILIECCE, YTO B CBOIO OUYEPEab AOJHKHO
MOBBICUTh PE3YJIbTATUBHOCTh OOYUYEHHSI MAaTEMaTHKE.

Pan nuccepTallmOHHBIX UCCIEAOBAHMM OBLI MOCBALIEH MOCTPOCHUIO CUCTEMBI
MPUKIAIHBIX 3a1ad JUIsl MCIOJb30BAHMS B KypCce€ MATEMAaTHKU CPEOHEN IIKOJIBI,
KOHCTPYUPOBAHUIO METOJUKHA (POPMUPOBAHUS YMEHHM Yyyalluxcs peuaTh TaKue
3a/1a4M, BBIABICHUIO BO3MOXHOCTEH PEIIECHUS NAHHBIX 3a7a4 B Kypce MAaTEeMaTUKHU
[20 C. 214], [53], [54].

B nHacrosimiee BpeMs B NENArOruke M ICUXOJIOTMM HET TOYHOTO NMOHUMAaHUS
«rpodeccuoHaIbHOM HampaBieHHOocTH». Ha pucyHke 3 mnpeicTaBieHbl pa3HbIe
MOJIXOJbl YYEHBIX K ONpPEIENICHUIO0 MOHATHS MpOo(ecCHOHaIbHOM HalpaBIEHHOCTH,
UCXOJIs U3 BBIJEIEHUS TEX UIN UHBIX €€ CTPYKTYPHBIX KOMIIOHEHTOB.

( N
3.0. 3eep: npodeccHoHaTbHYIO HANPaBIEHHOCTh CYMTAET MHTETPATUBHBIM KaueCTBOM
JUYHOCTH, KOTOPOE OIpEIeNsieT YCIEIIHOCTh OBIAJAECHUS MHIUBUAOM Hpodeccuelt u

BBICTYIIAET «CHCTEMOOOpa3yoM» (HaKTOPOM JTUYHOCTH IpodeccuoHaa .

o o)
B  omnpemenenuun  H.B.  Ky3pMuHOWH, BCECTOPOHHOCTh  NpO(decCHOHATBHOU
HAMpaBJICHHOCTH KaK CHCTEMOOOPa3yIOIIero CBOKWCTBA JIMYHOCTH OOHAPYKUBAETCS U B
KOTOpPOM TpoQecCHOHaIbHasl HAlpaBICHHOCTh PACKPBIBAETCS dYepe3 MpOsBICHUE
| MHTEpeca K IPO(eCCHy 1 CKIOHHOCTb 3aHUMAThCS CIO.

/

N
I'A. XKypasnesa TpakryeT npodecCHOHAIBHYIO HAPaBICHHOCTh KaK «0oJiee WU MEeHee
YCTOMYMBBIA KOMIUIEKC YCTAHOBOK B OTHOUICHHM PAa3JIMYHBIX CTOPOH TOM WM MHOM
([ JeSITETHOCTI.

S
0.A. AdonpkrHa nmoHHMaeT Mpo(eccroHaNbHYIO HAIpPaBIEHHOCTh «KaK KOMIIOHEHT
HaMpaBJIeHHOCTH JIMYHOCTH, 00Ja/aloluil ee CBOMCTBAMH, KOHKPETU3UPYIOLIUMUCS B
IpO(heCCUOHANBHO-TPYIOBON JESATEIBHOCTH. 4

( o N
B.I. HemupoBckuii omnpenenser mnpodecCHOHAIBHYIO  HANpPaBICHHOCTh  Kak

«OTHOIICHHUEC YCJIOBCKA K KOHerTHOﬁ HpO(l)eCCI/II/I, KaK COBOKYIMTHOCTH OIIPCACIICHHBIX

L JEACTBUIN U HEOOXOIUMBIX IUIS ATOTO 3HAHUI U HABBIKOBY. )

( N
A.I.  KomnmenkoB paccmarpuBaeT Npo¢eCCHOHATBHYIO  HAMpaBIEHHOCTh  Kak

«IUHAMHYECKOE CBOMCTBO JIMYHOCTHU, KOTOPOC XapaKTCpU3yecT AOMUHHPYIOLICC,
0CO3HAaBA€CMO€ OTHOIIICHUEC JaHHOT'O YCJIOBCKA K H36paHHOﬁ npo@eccnn».

Pucynok 3 —TpakToBka MOHATUH «IpodhecCHOHATBLHON HAPABIECHHOCTH

AHanu3upys BbIIIE CKAa3aHHbIE OMNpEIEICHUs MOHATHS NPOPecCHOHATBHOU
HAaNpPAaBJIECHHOCTH YYEHBIX, MOKHO BBLIEIUTH ONMUPAKOIINE MOMEHTHI:

1. D.®. 3eep [55], cuutaeT TPOPECCHOHATBHYIO  HAMPABICHHOCTH
MHTETPaTUBHBIM KaYECTBOM;

2. H.B. Ky3pmuHOIi [56] — crucTeM000pa3yromnmmM;

3. T.A. Xypasnesa [57] — yCTONYHBBIM KOMILIEKCOM;

4. 1O.A. AdonpkuHa [58] — KOMIIOHEHTOM HANPaBICHHOCTH;

5. B.I'. HemupoBckuii [59] — oTHOIIEHHE K KOHKPETHOH Mpodeccun;
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6. A.I'. KomgenkoB [60] — AumHaAMHUUYECKOE CBOWMCTBO, XapaKTepU3YIHOIIEe
0CO3HABAaEMOE€ U JIOMHUHUPYIOIIEE OTHOIIIEHHE K M30paHHOM npodeccuu.

Ananus CTPYKTYpPHhI COJIepKaHUS MOHSTUS npodeccroHaIbHOM
HAMpPAaBJICHHOCTH B LIEJIOM IMOKa3al, 4TO BXOJSIT B HEE, KaK SMOIMOHAIbHO-BOJIEBOM,
TaK W KOTHUTUBHBIM KoMIOHEHTHl. K mpodeccronanbHOl HaNpaBIeHHOCTH
OTHECEHbl TaKW€ BaXXHbIE KOMIIOHEHTBI, KaK MOTHUBBI, HHTEPECHI, IEHHOCTH,
CKJIOHHOCTH, HaMEpPEHHSI, KOMMYHUKATUBHBIA U MPO(OOPUEHTAIIMOHHBIM 3JIEMEHTHI,
KOJIJIEKTUBUCTCKAs HAIIPABICHHOCTb.

B  monstum  mpodeccuoHanbHAas ~ HANPaBIECHHOCTh, KaK  OTMEUaIOT
kazaxctaHckue uccinenosarenu A.K. Hlerait u ['.T. TanukoB «cneayeT BBIAEIUTH U
TaKue €€ CTOPOHBI, PACKPBIBAIOIIME COJECPKATEIbHBIE U NUHAMHYECKHE CBOMICTBA,
KaKk TOJHOTa H YypOBEHb NpodeccuoHanbHON HampaBieHHOCTH. OTmedaeTcs
aBTOpaMH, 4YTO TPHU ONPEACIEHHBIX YCIOBHUSX, COJIEPKATEIbHO-TUUYHOCTHAS
XapaKTepUCTUKa MPO(HECCHOHATBLHON HAMPaBIEHHOCTH MOXET 3HAYUMOW JIA
gyenoBekay (O003HAYEHO H3TO TEM, YTO BaXHO YYHUTHIBATH Takue (PakTopsl
npodeccroHaIbHON HANpaBJICHHOCTH, CBS3aHHbIE C Tpodeccueil: TBOPUYECKHE
BO3MOXKHOCTH 4YEJIOBEKA; HAJIMYHME TMEPCIEKTUBBI MPOGECCHOHATBHOTO POCTa;
pa3BUTHE MpecTka npodeccuu; OOIIECCTBEHHAs 3HAYMMOCTh MPOQeccuu; yCIOBHUS
TpyJla B mpodeccur; COOTBETCTBUE YCIOBHM TpyJa B mpodeccunu 0CcOOEHHOCTSIM
XapakTepa U MpUBbIYKaM yesioBeka [61].

MOXHO pe3lOMHpPOBaTh, YTO PACCMATPUBAECTCS YUYEHBIMH IICUXOJIOTaMH H
negaroraMu npodeccUuoHaNbHAs HAMpaBJICHHOCTh Yallle BCEr0 KakK CBOWCTBO
OTJIEJIBLHOTO YelloBeKa (JIMYHOCTH), PACKPBIBAIOIIEE €ro OTHOIIEHHE K BbIOpaHHOU
npodeccun. VMIMEHHO 3TO CBONCTBO OKa3bIBa€T BO3JEHCTBHE HA YEJIOBEKAa MPH
NOJIrOTOBKE K TpopeccMd U Ha €ro YCHEmHOCTh B MPOQEeCcCHOHATBLHON
nesitenbHOCTU. [losIcCHsIeTCsT 9TO TeM, YTO HEBO3MOXKHO 0e3 MpodecCHOHATBEHOTO
CTaHOBJICHUS JIMYHOCTU CTATh XOPOIIUM CIIELIUATUCTOM B OyAyIIEM.

HyxHo ormMeTuTh, uTo B ocinanuu neproro IIpesugenta PK H.A. Hazap6aera
«Kazaxcranckuii mytb — 2050», mpu3HaHbl NMpodeCcCHOHAIbHBIC HABBIKH, HapaBHE
CO 3HAHUSIMHU, KIIFOUEBBIMU OPHEHTHPAMU B CHCTEME COBPEMEHHOTO 0Opa3oBaHUs, a
Tak)Ke MPOQPECCUOHATBHON MOATOTOBKU KaIPOB U €€ MepPenoAroToBK. TOIbKO TaKon
MOAXOJl TO3BOJIUT CTaTh TOCYAApPCTBY  Pa3BUThIM  KOHKYPEHTOCIIOCOOHBIM
roCyJapCTBOM, a JIFOJIEH BBICOKOOOPA30BaHHOW HalMel. 3aTeM JaHHBIC IMOJOKCHUS
HAIIUTA CBOE OTPAXEHHE B TOCYJAPCTBEHHBIX MPOrpamMMax Mo pa3BUTHUS 00pa30BaHUS
CTpaHbl W B TOCYJIapCTBEHHBIX cTaHiapTax (B Tom umuciae u B ['OCO Beicuiero
oOpa3oBaHus).

[lenaror B HacTosiiee BpeMs sIBIsieTCs OoJiee MIMPOKUM IMOHATHEM, TaK Kak
BKJIIOYAET B ce0s CHenuaInucTa, KOTOPbI 3aHUMAETCS] KaK BOCIUTATEIbHOM, TaK U
MpernoaaBaTeIbCKoi padboToil. JlaHHOE OHATHE BKIIIOYACT B ceOs JiBe podeccuu:

— npodeccus yautens (0OydeHrne U BOCIIUTAHHUE B MIKOJIE);

— npodeccuss mnpenomaBarens (oOydyeHHe U BOCIUTAHHE B  CPEIHE-
CIIeIIMATIbHBIX M BBICIIMX YU4€OHBIX 3aBe/ICHUAX) [63].

23



NmeHnHo BTOpas Tpynma IMEJaroroB Ha YpPOBHE BBICIIETO0 OOpa30BaHUS W
HaIpaBJicHa Ha o0OecreueHne peann3ani npodecCuOHANTbHEH HANPaBICHHOCTH TPH
O0OyYCHHH CIICIIMAIMCTOB B TIEJArOrMYECKOM BY3€, B TOM YHCIIE 110 MaTEMaTHKE.

[IpodeccronanbHas HampaBICHHOCTh TPH OOYYCHHWE MATEMAaTHKE B BY3e,
CBs3aHa B TIEPBYIO O4YepeIb C OPHUCHTAIMCH Ha TMOIydaeMyr Mpodeccruo u
MPU3HACTCS WHTCTPATUBHBIM KAadyeCTBOM OYIYIIEro Ieaarora, B KOTOPOE BXOJST
11€JTM, MOTUBBI, YCTAHOBKH M IMOTPEOHOCTH, HEOOXOIUMBIC B TIPO(EeCCHUH Tearora.

[TpuHIIMIBI TPpOdeCcCHOHANBHON HAMPABICHHOCTH MPU 00YYCHUH MATEMATHUKH
B IIEarOTHYCCKOM By3€ IIO3BOJISIOT pacCMaTpuBaTh C E€IUHBIX TO3UIUN
npodeccruoHaIbHOe 00pa30oBaHUE B TEAArOTMYECKHX By3ax NMpU OOYYCHUH BCEMHU
npenMeramu. Ho mpu peanu3zanuu X Opu OOYYCHHM MaTEMaTHUYECKHM Y4YCOHBIM
JTUCITUIUTMHAM TIO3BOJISIOT CO37aTh B TEJBY3€ TaKHE YCJIOBHS, KOTOPHIC JODKHBI
MO3BOJIUTh CTYJCHTY C TICPBBIX JHECH OOyYCHHS OIIYTHTHh CEOSl B POJU YUUTEIS
MaTEMaTUKHA, YTO BBI30BET Yy HUX HWHTEPEC K MATEMATHUYCCKHM JUCITUIUIMHAM, B
0o0BEMe Bcero mzydaemMoro marepuaia. B pesyiapraTe OyIeT MPOUCXOIUTH, IO MEpe
npo(eCCHOHAIBLHOTO CTAaHOBJIICHHS CTYJCHTOB, CBEJICHHEC MOTHBOB YYCHHS C
MOTHBaMH (PaKTUYCCKON MPOPECCUOHATBHON TeAaroruueckon ACITEIbHOCTH. Takon
IIOJIXOJT TIO3BOJISICT MOBJIUATH HE TOJBKO Ha KavyeCTBO IOJYYCHHBIX 3HAHWUH, HO U Ha
Pa3BHUTHE Y CTYJCHTOB PO()ECCHOHATBLHOMN JIMUHOCTH B IICJIOM.

Ananusupyst paboThI BBIIICYKA3aHHBIX 3apyOeKHBIX U Ka3aXCTAHCKUX YUCHBIX,
MBI TIPUIILIM K BBIBOAY 4TO, MPHU peajau3alnuu NpodhecCuOHATbHOM HAIpPaBICHHOCTH
oOydeHMs] MaTeMaTHKE B TEJarormueckoM BYy3e, Hapsay C «ONpeaMEYHBAHUEM)
OCHOBHBIX MaTEeMaTHYE€CKUX TMOHATHH, MPOUCXOAUT CHAOXKeHHe OyaylIero rneaarora
MaTeMaTUKa HayYHBIMH METOJAMH TMO3HAHHUS, YTO yKa3bIBa€T Ha MOBBIIICHUU €TI0
KOMIIETEHTHOCTH OTHOCHTEJIbHO BBICOKOTO 3HAUYE€HHUS MaTeMaTHKH, KaK €ro
npodeccun. HeoOXoMMMBIMHU TTOKa3aTEIIMH KOMIIETCHTHOCTH OYAYIIEro YUYHUTeIs
MaTEMaTUKH 3TO:

- HaJM4Me BBICOKOTO TBOPYECKOTO TOTEHIMANA W MpoQecCHOHANbHAS
MOOMJIBHOCTH OYYIIETO CIEeIHAINCTA;

- TuOKOEe M yMmeloe BIaJeHHUE METOJaMU HCCJEIOBAaHUS 0 MaTeMaTHKE U
MeJJarOTUKU;

- KPUTUYHOCTh U CUCTEMHOCTH MBIIIJICHUS;

- HaJIU4UA YMEHUS MPUMEHSTh JTUHAMUYECKUX, HEIPEPHIBHBIX,
BEPOSITHOCTHBIX M JUCKPETHBIE  MOJIETTHM, YTO BaXHO JUISI  pelIeHUs
npoecCHoHaNbHBIX 3a/1a4 M0 MaTeMaTHKeE.

HyXHO OTMETHTB, YTO OpHUEHTHPYETCS MPOQPECCHOHATbHAS KOMIETEHTHOCTD
HE Ha HAYaIbHYI JODKHOCTb, KOTOpas TMOATOTOBIICHA JUIsl BBITYCKHHKA
MEeJJarOrMYeCKOro By3a MO €r0 OKOHYaHWI0, a Ha TMEPCHEKTUBY €ro MalbHEHIIeTo
po¢eCCHOHATLHOT'O POCTA.

Jlns  pasnuuHbIX  oOpa3oBatenbHbIX — nporpamMm  (OIl)  oTHoueHue
npodeCCHOHAIBHOM/TIPUKIAHON HaMpPaBIEHHOCTEH OOydeHHS MaTeéMaTHKE MOKHO
BBIJICIIUTH KaK 00IIHe 00BEMBI TAHHBIX TIOHITHA TaK U Pa3TUIHbIC B 3aBUCIMOCTH OT
HAIPaBJICHHSI TIOJITOTOBKH.
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B oOyuenun no MHoruMm rymaHutapHbiM OIl oOmas dactb NOHATHIA
npo¢eCCUOHATLHOW/MPUKIAAHON HAIMpPaBJICHHOCTEW OyneT HE3HAUYUTENbHOU, Kak
MOKa3aHO Ha PUCYHKE 2.

Ilpodeccnonanemas
HAIpaBIeHHOCTE

IlpaxIagmas
HANpPaRIecHHOCTE

Pucynok 4 — OTHOIIEHHE €MKOCTH MOHATUN TPUKIIaIHON / PO eCCHOHATBEHON
HanpaBiieHHOCTeN o0yuyeHust matemaTuke B BY3ax no rymanutapasim OI1

B npenonaBanuu 10 €CTECTBEHHBIM M TEXHUUYECKUM HAMPABJICHUSM, KOT/a
CTyJIeHTaM He00XOIMMO 3HATh MaTeMaTHKy Oosiee YyriIyOJIeHHO, TO HEOOXOAMMO st
uX  1Opo(deccHOHAIBbHOTO  CTAaHOBJEHUA W Oyaymiedl  npodeccuoHaTbHON
nesaTebHOCTH. Tak Kak 1Mo BBICIIEH MaTeMaTUKE MPENoJaloTCsl MHOTO JUCIUILIINH B
CBS3W C OTUM OOIIAsg 4YacTb €MKOCTH TMOHATUM NPUKIATHON/TIpodeccroHaaIbHON
HAIPaBJIEHHOCTEH CTAaHOBUTCS HACTOJIBKO 3HAYMTENIILHOM, YTO OCHOBHBIM B
OCYIIECTBJICHUH NMPOPECCHOHAIBHON HAMPaBICHHOCTH O0YUYeHHs] MaTeMaTHKe OyaeT
3HAKOMCTBO CTYJEHTOB C Pa3JIMYHBIMU MPUIOKEHUSIMHU MATEeMAaTHUYECKOro amrmapara
B MOJTrOTOBKE Oyayiiei nmpodeccruonansHol nearensHocTd. Ha pucyHke 5 mokaszaHo
OTHOIIIEHHE €MKOCTH TMOHSATUN MPUKIAAHON / MPOoPECCHOHATLHON HampaBlIeHHOCTEN
oOydeHHsI MaTeMaTHKE B By3aX €CTECTBEHHOTO MTPOdUIIS.

IIpodeccnonanbHo
-IIPUKJIAIHAs
HANPaBJIEHHOCTh

Pucynok 5 — OTHOIICHHE €MKOCTH MOHSATHI PUKIaTHON/ TpodhecCHnOHaTBHOM
HaIpaBJICHHOCTEN 00ydeHust maTemaTuke B BY3e
10 €CTECTBEHHBIM U TexHHueckuM OI1

[Ipodeccnonansno - mnpuxmannas ©HanpasieHHocTs (II[TH) oOydenus
MaTeMaTUKe U €€ peajlu3alusi Ha CEerofHsl SBISAETCS aKTyallbHOW MpoOjieMOl, B
nocjieaHee BpeMs B MpENoJlaBaHUM MaTeMaTH4YecKuX AucuuiuiuH B BY3e B miane
MpUOOPETeHMs 3HAHWH XapaKTepHa a0CTPAKTHOCTh U M30JMPOBAHHOCTH, a TAKKE MX
WCIIOJIb30BaHUEM B Oyayiiei npodeccun.

CymnocTs I1ITH BripakaeTcs B UCHOJIB30BAaHUH B MPENOIABAEMOM MaTepualie
HarJISiAHBIX MOPUMEPOB MPUMEHEHHUSI B PA3JIMUHBIX OOJIACTSIX HAyKH, CMEKHBIX
JUCUUIUIMHAX, CUCTEMAaTHYECKOM HCIOJIb30BAHUN MNPO(PECCHOHATBHO-TTPUKIIAIHBIX
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3a/lay, KOTOpbIE€ CBOMM COJIEp)KaHHEM OTpaXaroT OyAyllyl HpodhecCHOHAIbHYIO
JEeSATENbHOCTh OYIyIIMX BBITYCKHUKOB.

[IITH oOy4eHust 1eMOHCTPUPYET BaXKHOCTh MaTEMAaTUKK KaK Ha 3Tare BblOOpa
npodeccun B IIKOJIE, TaK U MNPU AAJbHEWIIEM OOYYEHHH, I03BOJISA IOBBICUTH
YPOBEHb 3aMHTEPECOBAHHOCTH M MOTHBALIMM Yy CTYJEHTOB IPU OOYYEHUHU B CUCTEME
cpeaHero npohecCUOHaTbHOT0 00pa30BaHUs, WU B BBICHIEH HIKOJIE

Kpowme toro, IIITH oOyuenus Bkiito4yaeT B ce0si pelIeHUue TaKUX BaXKHBIX 3a]a4
BBICILIETO OOpa3oBaHusl, Kak (OPMHUPOBAHHE MAaTEeMaTHUYECKOW KOMIETEHTHOCTU Y
CTYyIEHTOB, Pa3BUTUE HAYYHOI'O MHUPOBO33PEHUS, MOBBIIICHUE KAadyeCTBA HUX
npodeccuoHaIbHOM MOJrOTOBKH B LIEJIOM.

MoHO cpaenath BbIBOJ, O TOM, YTO MaTeMaTH4ecKas MOJrOTOBKAa OymyIIUX
CHEIUANNCTOB, JOJDKHA oTBeyaTh TpeOoBanusim [IIIH, uro Oyaer sBasATHCS
KJIIOYEBOM COCTaBISAIONIEH B MPOPECCHOHATBHON MOArOTOBKE OyAyIIMX yduTelaen
MaTE€MAaTHUKH.

Ha cerogust k ypoBHIO mpodeccroHaIbHOM MOATOTOBKH OYyAYIIUX MEIaroroB B
PK ynensiercs 60mbi10€ BHUMAHUE, 3TO MOXHO BUJIETH IO CIEAYIOIIMM MOMEHTaM
(pucyHok 6):

f N
[ToBbIIIeH IPOXOAHOW OayuT JUIs MOCTYIUICHHS HA TEJaroruvecKue CIelUanbHOCTH (110
75 moBsIlIeH 6amt s 00y4eHHs Ha MeAarornYecKuX CrenuanbHOCTAX)

Kaxnerit rog oonosisrorcs Ol BY30B 1o mmeqarorndyeckum CIielnajibHO CTIM

4 N
MunucTepcTBO 00pa3oBaHUs Kaxaplid Toj mpoBepseT BY3sl Ha cooTBercTBHE

Tpe60BaHHfI Ka4ucCTBa O6y‘leHI/I$I, U Yy psaAda BY30B IMPUOCTAHOBJICHBI JIMIICH3UHW Ha
O6pa30BaTeJ'ILHYIO ACATCIbHOCTD

[Tocnie okoHuaHMs y4eObl pU MMpUEMe Ha pabOTy AUTUIOMHUPOBAHHBIM CHEIIHATHCTAM
Terepb HEOOXOAMMO ClIaBaTh HallMOHAIbHOE KBasnukarnonnoe tectupoBanne (HKT)
JUTsl pabOTHI B 00111€00pa30BaTEIbHBIX IITKOJIAX

Pucynox 6 — Kputepuu moBbIIeHUST yPOBHS MPOQPECCHOHAIBHOMN MOITOTOBKU
Oynymux yuurtenaei MaremaTuku B BY3ax

Xots pasbliie B Kazaxctane, MOJIOABIM NiejaroraM, NOJy4rBIIUM 00pa30BaHUE
B neparornyeckux BY3ax u sBasiomuecss AUINIOMHUPOBAHHBIMH CHELHMAINCTAMU,
npu npuemMe Ha paboty He TpeboBanack cnadya HKT. BeimyCkHUKYM menarorndeckoro
By3a WM HHOIO YHUBEPCUTETA, CHEHHAIM3UPYIOUIETOCA Ha  MOATOTOBKE
MeJarorMueCcKuX KaJpoB, MOTJIM YCTPOUTHCA B JIFOOYIO B IIKOJIY M pabOTaTh MO CBOEH
CIICIMAJIBHOCTH. B  JaHHBII MOMEHT Hajduyue JAUIUIOMAa HE TapaHTUPYeT
ABTOMATHUYECKOTO TPYIAOYyCTpOMCTBA. bynymuii yduTenp MaTEMATHKH JOJDKEH
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MOATBEPAUTH CBOIO KBAIM(UKAIIMIO HA 3HAHWE TMPEAMETa, TOJBKO IMOCJE 3TOr0 OH
Oynmer pomymieH K oOpa3oBaTEIbHOW MESTEIBHOCTH. OJTO OTCEUMBAET CIA0BIX
CIIECLUAJIUCTOB HAa HAYaJIbHOM YPOBHE MpHU TpUeMe Ha pabdoTy, COOTBETCTBEHHO
CUJIbHBIE TIE€JIaroTH, KOTOPbIE 3HAIOT CBOU MpeaMet, OyayT oOy4aTh JIeTei B IIKOJIAX.
B cBow ouepenar 5TO MOKHO TOBBICUTH KauecTBO 0Opa30oBaHUsSI B IIKOJAX,
cooTBeTCTBeHHO BY3b1 OyayT roToBUTh KBamuduImpoBaHHbIe Kaapbl. Jl0 BBEIEHUS
HKT wmomoapix AWIIIOMUPOBAHHBIX CIEIUATUCTOB Ha palboTy MNPUHUMAIH TPU
HaJMYUU BaKaHCUW M Ha YCMOTPEHUE PYKOBOJICTBa yueOHOro 3aBeseHus. Ha pabory
NPUHUMAIM YYMTEJIeM MaTeMaTuku mocie oOyudeHuss B BY3e kak yuurenb 06e3
KaTeropuu, 3aTeM OH JOJDKEH ObUI MOBBINIATH CBOK KBalU(UKAIMIO, B MPOIECCEe
HapaOOTKU MPAKTHUUECKOTO OMbITa U KYPCOB MOBBIMICHUS MEIarOTMUECKUX KaJpOB.

BonpmmHCcTBO CcTpaH Mupa, B ToM uucie W KazaxcraH, HaxoIschb mnepen
BbI30BAMH COBPEMEHHOT'O TOCTOSSHHO MEHSIOIIEroCsl MUpa, YISISIOT BCe OOJIbIe
sHauenue [1ITH mpu oOydyeHun maTeMaTuky B MeJaroruyeckom By3e. Takol moaxon
MO3BOJISIET  TOTOBUTH  KBATU(UIIMPOBAHHBIX  CIEIHUAIUCTOB,  00JIaarOIINX
JIOCTATOYHBIMU 3HAHUSIMU (PYHIAMEHTAIBHOU M MPUKJIATHON MaTEMATHKH.

[Ipu sTOM UMeHHO TpodeccruoHaabHas HAMPaBICHHOCTh JaeT BO3MOXKHOCTH
CIIeNUANINCTaM, MPOILIEANIUM OOy4YeHHE B TEAarorudeckoM By3€ KadeCTBEHHO
IpernoiaBaTh MaTeMaTUKY, KaK B IIKOJIE, TAK U UHBIX YU4EOHBIX 3aBe/ileHUusIX. /s Toro
YTOOBI y CHEIHAIUCTOB-MATEMATHKOB OblJIa BO3MOXKHOCTh TPYJIOYCTPOUTHCS U OBITH
BOCTpeOOBaHHBIMH HE TOJIBKO B KazaxcTtane HO 3a pyOex oM.

[IpakTka MOKa3bIBAET, YTO OJHUM W3 BAXKHBIX KPUTEPHUEB B OLICHKE KAaUECTBA
oOpa3oBaHus SIBISIETCS CTAOWJIBHOCTh pPabOThl BBIMYCKHHKA. [ J1aBHBIE KpUTEpUU
CTaOMJIBHOCTH PabOThI 3TO YMEHHE BBITYCKHUKA PeaIn30BaTh MOJIYYSHHbIC 3HAHUS B
By3¢ M J0KazaTb pabOToNaTeN0 CBOIO NpodhecCHOHANbHYIO MPUTOJHOCTh Kak
CHEUAINCTA.

A.E. AGpuikaceiMOBa B CBOeH paboTe muiieT, 4ro «B crpaHe mpoBoasTcs
CUCTEMHBIE MEpPHI 10 MOJIEpHU3auU chepbl 00pa30BaHMs, KOTOPbIE HAIIPABICHBI Ha
CTPOUTENIBCTBO B pPECNyOJMKE KAa4eCTBEHHO HOBOW MapagurMbl OOy4YeHUs s
obecrieueHusI TOCYJapcTBa KOHKYPEHTOCTIOCOOHBIMU Y€JIOBEYSCKUMH KajipaMuy [64,
C.7].

HccnenoBannio  TICUXOJIOTO-TIEIATOTUYECKUX  OCOOEHHOCTEH  MOATOTOBKHU
OyIylmMX Y4YUTENeW MaTeMaTHKd Ha OCHOBE MPUKIATHOW U MPOoQEeCcCHOHATBLHON
HAIPaBICHHOCTH OOYYEeHHS CIYXHT OS(OPEKTUBHBIM MEXaHU3MOM TMPEOJAO0JICHUS
npoecCHOHANBHBIX ~ KPU3WCOB  CTAHOBJICHHS  OyAYIIUX  CIEHUATUCTOB U
aKTyajqu3alusi HWHTETPAaTUBHBIX CBSI3eM MEXAYy HayKod, MpodecCHOHAIbHBIM
o0pa3oBaHUEM H IIKOJIOH.

Crnenyer OoTMETUTD, YTO Psif MyOJMKAlUKA CBUAETEIBCTBYET O MOCTYNATEIbHOM
Pa3BUTUM NPUKIAJTHON HANpaBJIEHHOCTH 3a cueT ucnosib3oBanus WKT. Teopus u
MpaKTHKa WCIOJb30BAHUS NPUKIAAHBIX (IMPAKTUKO-OPUEHTHUPOBAHHBIX) 3ajay B
MOATOTOBKE OyIYIIMX YUUTENIe MaTeMaTUKU U3JI0KEHBI B pad0TaxX Ka3aXCTAaHCKUX U
3apyO0eKHBIX YUEHBIX.

B mocnennee BpeMs B IpenojaBaHUM MaTeMaTHYECKHX NUCUHUILUIMH B BY3e
€CTh HEJIOCTATOK, IIPU KOTOPOM CJIab0 OTpakaeTcsl MPUKJIIaHAs HAIIPABICHHOCTD MPHU
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M3YYCHUU Pa3HBIX pa3ienoB. OTO OOYCIOBICHO COKpAalICHHEM YHCIa KPEIUTOB
OTBOJUMBIX HAa U3YYCHHSI MAaTEMATHICCKUX AUCIUIUTHH. CTYIEHTHI HA MTPAKTUYCCKUX
3aHATHSX PEMalT OONBIIOEe KOJIMYECTBO CTAHAAPTHBIX MaTEMaTHYECKHX 3ajad,
KOTOpBIC, TI0O KX MHECHHIO, HUKOT/Ia HE CMOTYT MPUMCHHUTHh B TTOBCEAHEBHOMN KU3HHU.
JIJist yCTpaHEeHUs TaKMX OMMOOYHBIX MPEACTABICHHUHA CIEAYeT UCIOIb30BaTh JIO0YIO
BO3MOXKHOCTh JIEMOHCTpAIlMU TOTO, YTO JI00as MaTeMaThdeckas 3ajgada BCerjaa
HMMEET CBSI3b C MPUKIAIHON 1 HA0OOPOT.

Takum 00pa3oM HaMH YCTaHOBJICHO, YTO B METOIOJOTHH TPHUKIIATHOMN
HAIPaBICHHOCTH OOYYCHHMS MAaTeMaTHKE JI0 CHX II0p HET CIAWHOW KOHIICTIIUH,
KOTOpasi JacT BO3MOXKHOCTH IOJIb30BaTh HMMECIOIIMMCS MOTEHIIMAIOM TPHUKIIATHBIX
3ajau.

AHanu3upysi paHee pacCMOTPCHHBIE TEPMHHBI TPUKIIATHAS/TTPAKTHYCCKAS

HAIPABJIICHHOCTh 00YYCHUS MBI PUIIUIA K BBIBOJTY, YTO
—  TIOHATHS MPUKIATHOW M TPAKTUICCKOW HAIIPABICHHOCTH TECHO B3aMMOCBS3aHbI B
00pa30BaTeILHOM ITPOIIECCE;
— TpuKIagHas / TPaKTUYECKas HANpPaBJIICHHOCTh OOYUYCHHsS MaTeMaTHKE - 3TO
COBOKYITHOCTh JUJAKTUYCCKUX TPUEMOB W HWHCTPYMCHTOB, HAIPaBICHHBIX Ha
NOBBIIIICHUE KOMIICTEHTHOCTH oOOydaromerocss B ¢opmare TpaHCHOpMaIuu
MaTEMaTUYCCKUX 3HAHUN TNPUMEHUTEIBLHO K CYIICCTBYIOIICH pEaJbHOCTH H
CaMOCTOSITETLHOMY PEIIECHUIO 3a7ad.

1.2 PoJb 3a1a4 B npoiecce 00y4eHUH MaTeMaTHKe

[TonsiTue «3amava» SBASETCS OJHUM U3 IIEHTPAJIbHBIX TIOHSATUM B
MICUXOJIOTHYECKUX, TIEJarOTHUECKUX, €CTECTBEHHBIX, MATEMATHIECKUX, TEXHUICCKHUX
U MHOTHE Jpyrde Haykax. OTHM TEPMHUHOM OOO3HAYalOTCSd MHOTHE U BechMa
pasIMyHbIE TIOHSATHS, JO HACTOSIIET0 BPEMEHHM HE JaHO CIWHOTO OMpEeIeIICHHUS
MOHATHUS «3anaday. Ponu 3amad U ux QyHKIMA B 0OyYeHUH MaTEMaTHKE OOJbIIOE
BHUMAaHUS YJEJIEHO B HAy4YHBIX paboTax 3apyOeKHBIX M Ka3aXCTAaHCKHUX YYCHBIX
(1. A. Ilona [65], A.A. Cromsp [15], J.M. ®punman [66], A.A. TemepOekoBa [67],
IO.M.Konmssruen [13], A.E. Ao0smkaceimoBa [8], C.M. CentoBa [68],
A.Y. laynetkynosa [69], A. Hyrycosa [36,], A. Treffers [70], Jonas Jader, Johan
Lithner, Johan Sidenvall [71] u ap).

CroBo «3agavay MPUMEHSIETCS B HAYKE M B MOBCEAHEBHOW KU3HU TOCTOSHHO.
JlaHHBIM TEpMHHOM OOO3HAYAIOTCS MHOTHE U BeChbMa pa3JIMYHBIC TOHSTHS.
B yueOHO-Ieqarorndeckori  JIUTEpaType BCTPEUYAIOTCS caMble  pa3HOOOpa3HbIC
MTOAXO/bI K TIOHSATHIO 33/1a4a.

OnmHa w3 caMbIX 3JIEMEHTAPHBIX 3a7ad, C KOTOPOW YEOBEeK CTAJIIKUBACTCS
€XKEIHEBHO ATO 3aJ1aya O HEOOXOIWMOCTH MPOJIOKHTH MyTh, K 3apaHee YKa3aHHOMY
MecTy. Bo03MOXHO, IO3TOMYy TIpOIecC pelieHHus 3aJladd  MHOTHE CKIOHHBI
MPEACTABIATh Ce0e KaK IMOMCK HEKOTOPOIr'o IyTH IMPEOJOJCHUS TPYIHOCTEH, MYTH
00xoma npensaTcTBuii. OCHOBHAS YacTh CO3HATEIIFHOTO MBIIIUICHUS YeJI0BEKa CBs3aHa
¢ pemeHreM 3aaa4d. Her Huuero Hanbosee HHTEPECHOT0, YeM H3yYeHHE MPOSBICHUM
YeJIoBeUeCKO AesaTenbHocTH. Hanbonee XapakTepHbIMU M3 HHUX SIBIISIIOTCS PCIICHHE
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3a71a4, pa3MbIIUICHUE HaJ TEM, KaK MOKHO JIOCTU4b HEKOTOPOW OMPEAECIECHHOMN LIENH,
MOUCK HEOOXOAUMBIX JIJISl 3TOTO CPEICTB.

Pemenue 3amau ABISCTCA OJHUM M3 BaXXHEHUIITNX KOMIIOHEHTOB YE€JI0OBECUCCKOTO
MO3HAHUS, KOTOPOE BEKAaMU BJIMSIET HA MPOTPECC 4YelOBEYECKOro o0IecTBa. bbuio
HamucaHo OOJBIIOE KOJUYECTBO TPYAOB, O MEXaHHU3Max M TPYIHOCTSIX Ipoilecca
pelIeHusl 3a7a4, KOTOPbIE BJIMSIOT HA MOBCEIHEBHYIO KU3Hb C TE€X IMOpP, KAK JIOJIH
NOSABUINCH Ha 3emsie. MHOruMe y4deHblE€ COTJIACHBI C TE€M, 4YTO 3aJadyy MOKHO
paccMaTpuBaTh Kak MPENATCTBUE, KOTOpOE HEOOXOJMMO TMPEOAOJeTh IS
JOCTHKECHUS JKEIIAeMOM 1IeH. 3ajaya, OJHAKO, B OCHOBHOM XapaKTEPU3YETCS TEM
(bakTOM, UTO BbI TOUHO HE 3HAETE, KaK MPUCTYMIHUTh K €€ PEIICHHUIO.

Bo MHOrux IICHXOJIOTO-TIEJArOrMYeCKUX H  JUJAKTHKO-METOJIHMYCCKUX
UCCJICJIOBAHUAX pAacCMATPUBAIOTCS 3a7a4M W CBSI3aHHBIE C HUMHU MpoOsiemMbl [26,
C.75].

VYuensii — wMarematuk J[.A. Ilofia otmeuaer: «3ajadya mpeanosiaraet
HEOOXOAMMOCTh  CO3HATEIBHOTO TIOMCKAa COOTBETCTBYIONIETO CPEACTBA IS
JOCTHKEHUSI SICHO BUAMMOW, HO HEMOCPEICTBEHHO HEAOCTYNMHOW 1enu. PemieHue
3a7a4u O3HA4YaeT HaXOXJIECHHUE ITOro cpenactray [65, C.143].

Jlo HacTOsIIEro BPEMEHM YYEHBIMU-TIEAAroraMy MPEACTABICHBI Pa3IMUYHbIC
MHOTOBapHaHTHBIC HMHTEPIPETAIMU TOHATUSA 3a7adya. B Tabmuie 2 mnpeacraBiicH
aHaJIU3 TEPMHUHOJIOTUYECKUX TPAKTOBOK COJICPKAHUS MOHSITHS «3a7a4ya.

Tabmuma 2 - VHTepnipeTanus NOHATHH «3aJauyny JaHHOE TICUX0JIOraMu, TeJaroraMu
1 MaTeMaTUKaMH

No TepmuH, aBTOp CoaepxkaHnue TepMUHA
1. 2 3
2. JLJI. 'ypoBa 3aoaua - 0OBEKT MBICIUTEIBLHON NEATEILHOCTH, COJACpXKaIIei
[72, C. 12] TpeOOBaHUE HEKOTOPOTO MPAKTHYECKOTO IMpeoOpa3oBaHUs WM

OTBETa Ha TEOPETUYECKHIl BOIMPOC TMOCPEICTBOM IOUCKA
YCUJTUH, TMO3BOJISIFOIIMX PACKPBITh CBSI3U (OTHOILEHUS) MEXKAY
U3BECTHBIMHU U HEU3BECTHBIMU €€ AJIEMEHTaMHU.

Tepmun «3amaqya» B KOHTEKCTE onpeaeneHus

JI.JI. T'ypoBa MOKHO 0003HaYUTHh KaK CHHOHUM TEPMHUHA «IIEJIb

3. A.®. Dcaynos 3adaua - 310 0oONEee WM MEHee ONpEeJeNIEHHbIE CHUCTEMbI
[73, C. 36]. WH()OPMAITMOHHBIX TPOIECCOB, HECOTJIACOBAHHOE WIIM JIaXe

IPOTUBOPEYMBOE OTHOILIEHUE MEXKIY KOTOPBIMU BBI3BIBAET
NOTPEeOHOCTH B UX MPEOOpPa30BaHUU.

TepmuH «3amaya» B KOHTEKCTe ompeaeneHus A.dD. Dcaynosa
SIBJISIETCS. TPOAYKTOM HEKOTOPOIro aHaiMu3a Jiexamieid B ee

OCHOBE  MpoOJeMbl,  KOTOpas  HpeAcTaBiseT  coOoi

UH(POPMALIMOHHYIO CUCTEMY.
4. A.A. Crousip, Tepmun «3aadya» MOXeET UCIOJIb30BAThCA U B elle 0oJiee y3KoM
[15, C.]. 3HAQYCHUHM, KOTOPBIM XapakTEpU3yeT €€ CONCp)KaHUE U

OUEPUYCHHYIO €10 00JIaCTh IEHCTBUTEIBHOCTH: «MaTeMaTHyecKast
3agaday, «puznyeckas 3asada» U T.J.

TepMuH «MaremaTHyeckas 3ajauya» B KOHTEKCTE OIpeNesIeHUs
A.A.  Cronspa o310 3amava, chopMyIMpOBaHHas B
MaTeMaTHYeCKUX TepMUHAaX.
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[Ipononxenue TadauIb 2

1 2 3
5. JL.M. ®punman 3adaua omnpenenseTcs Kak «TpedOBaHME WM BOIMPOC, HA KOTOPBIN
[66, C.6] HaJ0 HAWTU OTBET, ONMUPAsIChb U YUUTHIBAs T€ YCIOBHS, KOTOpbIE
yKa3aHbl B 33/1a4e».
6. Blum W., Niss M. | ITox TepMuHOM 3adaua MbI TIOHUMAaeM CHUTYaIMIO, KOTOpas
[40, p.37] COJICPXKUT B ceO€ OmpeieTIeHHbIE OTKPBIThIE BOIIPOCHI, Opocaroiye
WUHTEJUIEKTYyalbHBIH ~ BBI30OB ~ TeM, KTO  He  o0nagaer

HETIOCPECTBEHHBIMUA ~ METOJIaMH/TIPOLIEAYPAMH/aITOPUTMAMH U
T.J., TOCTaTOUYHBIMH JJIsl OTBETa Ha BOMPOCHI. JTO MOHATHE 3a/1a4H,
O4YEBUIHO, SBJISIETCS OTHOCUTENIBHBIM JUUISl BOBJICYCHHBIX B HEE JIMII;
JUIS OJTHOTO 4YeJOBeKa 3TO SABJIAETCS MPOOIEeMOM, A JPYroro 3To
MOJKET OBITh YIPaKHEHUEM.

B ncuxomnoro-nenarornueckoil urepatype HaOII01aeTCsl 3aMETHBIC Pa3JIMUUS
Py TPAKTOBKE CMBICIIA OJJHUX M TEX € TEPMUHOB B OMNPEJACICHUM OTHOIICHUS
MEXKY Pa3IMUHBIMU MOHATUAMHU. VI B 3TOM CMBIC/IE TIOHATHUE «3a]1a4a» HE SIBIISETCSA
UCKJIIOUCHHEM. B Tmenaroruke TOHATHE 3aJayd B OCHOBHOM OIMCHIBAIUCH
onpenesieHHbIe (OPMbI Y4eOHOTO MaTepuasia U YI4eOHBIX 3aIaHUH, U, XOTSI U UTPajio
BAKHYIO POJIb, HO BCE K€ HOCWJIO YaCTHBIM XapakTep. 3ajada B ICHUXOJIOTHHU
JIOBOJIBHO YacTO TPAKTYETCS KaK HEKUM BHEIMIHUM (PaKTOp, KOTOPHIA OIMpeaesieT
aKTUBHOCTbh CYOBeKkTa. HemocpeacTBEHHO ke K caMOM XapaKTepHUCTHKE 3a7auyu ObLI
Pa3BUT WHOM MOAXO NMPU pa3pabOTKe TEOPUHU ESITEIHHOCTH. ITOT MOAXO/ TTO3BOJIUI
y4€CTh UCTOYHUKHU aKTUBHOCTH HE TOJIKO BHEILIHWE, HO U BHyTpeHHUE. [Ipu Takom
MOAX0/IEe 3ajjaya OKa3ajach OJJHOW M3 MCUXOJOrHYeCcKuX Kareropuil. Cuurtaercs, 4To
MPOIIECC PEUICHUS 3a/1a4uM, KOTOPBIM PYKOBOJIUT T€1aror, 1 BOZHUKAIOIIUE BO BpeMs
ATOr0 TPOIECCa OTHOIICHHUS, HCIOJb3yEMbI€ MPU OSTOM IHIPOIECCE CPEACTBA U
MOJIyYCHHBIE TIOCJIE HEro pe3yJbTaThl M COCTABJISIIOT CTPYKTYPHYIO €IMHUILY
npoiecca oOydeHus. VHBIMH cloBamu, 3ajada SBISETCS IPOJYKTOM HEKOTOPOTO
aHajgu3a JIeKalle B €€ OCHOBE IMpoOJIeMbl, KOTOpas TMPEACTABISIET COOOM
UH()OPMAIIMOHHYIO CUCTEMY.

Pemenne 3amau sBISIETCA LIEHTPAIbHOM KOMIIETEHIMEM B MaT€MaTUKE, HO
MEXaHUYECKOE 3ayYMBAHUE U COCPEAOTOYEHHOCTh HA 3allOMMHAHUM T'OTOBBIX
AJTOPUTMOB YacTO MO-TIPEKHEMY JOMUHHUPYIOT B NPENOJABAHUU W U3YUYCHUU
MaTeMaTUKHU BO MHOTHX CTpaHaXx.

IIpouiecc pemieHust 3aaadyd  TOPEACTABISIET COOOM TOMCK BBIXOAA U3
3aTPYJHUTEIBHOIO TOJOKEHHUS WJIM TyTH 00X0Jla MpenaTrcTBUs, MPOIECC
JNOCTVKEHUSI LENW, KOTOPBhIM NEPBOHAYAIBHO HE KaXXETCS JOCTYNHBIM. Pemienue
3a/1ay SIBISIETCS CTIEM(PUIECKON OCOOCHHOCTHIO HMHTEIJICKTA, a UHMELIeKMm- JTO
OCOOBII JTap YeTOBEKa; MOITOMY pEIICHUE 3a7a4 MOXKET pacCMaTpUBATHCA KaK OJTHO
W3 CaMbIX XAPAKTEPHBIX MPOSBICHUN YEIIOBEUECKOW NIESITEILHOCTH. Y MEHHE pelIaTh
3a/laud  MOKHO CpPaBHUTh C TNPAKTUUYECKUM HCKYCCTBOM, MOJIOOHO IUJIABaHUIO,
KaTaHUIO Ha JIbDKAX WK UTrpe Ha (IeiTe; HAYYUTHCS €My MOXHO, TOJIbKO MOJApakas
XOpOIIMM 00pa3laM U MOCTOSIHHO MPAKTUKYSCh.
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AHanu3upys BCE BBIIICUBIIOKEHHbBIE MPAKMOBKU NOHAMUS 3A0a4, Mbl IPULILTH
K BBIBOJlY, UYTO B IICHUXOJIOTO-NEIarorMueckod Hayke TMOJ «3ajJaueil MOHUMAIOT
W3BECTHYIO 11€Jlb, JOCTHXKEHHE KOTOPOHW BO3MOXKHO C TIOMOIIBIO BBIMOJHEHHS
OMPENICNICHHBIX JEUCTBUM, BBHIOOP KOTOPBIX 3aBUCUT OT CHUTYallMH, TJ€ ATa Lelb
3aJlaHa.

B ycnoBusix pasButus uudpoBOoro obliecTBa MaTeMaTHdyeckoe oOpa3oBaHHE
npuodperaer 0coOyl0 akTyallbHOCTh. Ero comepkanue, METOAMKA MPENoAaBaHUs U
opraHuzaius yaeOHOro mpoiecca nmpeTepreBarT 3HaUYUTeIbHbIe n3MeHeHus1. OqHUM
13 BOXHEUIIUX BUAOB yUeOHOU JEATEIIbHOCTH, KOTOPhIE MO3BOJISAIOT 00yUYarOIIUMCS
yCBaWBaTh MATEMAaTUYECKYI0 TEOPHIO0, pPa3BUBaTh TBOPUECKUE CIIOCOOHOCTH H
CaMOCTOSITEJIbHOCTh MBIIIUJICHUS, SBJISIIOTCS 3a]1a4d U METOJIbI UX PEIICHHUS.

AobbiikaceiMoBa A.E. B cBoeM y4yeOHOM MOCOOMM MHUIIET, YTO «IIOCHE
oOyuyenus B BY3e mkona go/pKHA MOMYyYHTh TPAMOTHOTO, KBaTU(DHUIIMPOBAHHOTO
CIELUANIMCTA, KOTOPBIM JIIOOUT MareMaTHuKy, yMmeeT o00ydaTh IIKOJbHUKOB
MOJIb30BAaThCSl MAaTEMaTHYECKUM  allllapaToM JiJIs  pelIeHus Pa3HOOOpa3HBIX
KU3HEHHBIX U MPOGECCHOHABHBIX 3a/1ad, a TAKKe CTPEMSIIErocsl K MOCTOSIHHOMY
JUYHOCTHOMY pa3BUTHIOM [8].

Ceromuss oOpazoBanue B BVY3ax paccmarpuBaercs Kak II€JIOCTHOE
CTAQHOBJICHWE W Pa3BUTHEC JIMYHOCTU CTYJIEHTA. B CBSI3U C 3TUM K NPHOPUTETHHIM
KauecTBaM OTHOCST HE TOJILKO TIyOOKHe mpodeccroHanbHbIe 3HaHUS U YMEHUS, HO U
TBOPUECKYI0 aKTUBHOCTh, TOTOBHOCTh K HEMPEPHIBHOMY OO0pa3oBaHUI0 U
caMopa3BuTHIO. BaxkHast posib B peanu3aiiy MOCTABIECHHBIX LI, Ha HaIll B3IJIS,
OTBOJUTCS MaTeMaTHUYECKUM 3ajadaM. BeicTymasi Kak cpeicTBa M Ielib OOydeHus
MaTeMaTUKe, OHU Pa3BUBAIOT MMOMCKOBBIE HABBIKM PEIICHUS MPAKTUUYECKUX MPOOIIeM,
NPUOOIIAIOT K TMOCWIBHBIM CaMOCTOSITENIbHBIM HCCIEAOBAHUSIM, C HMX IOMOIIBIO
0o7ee TI1y0OKO OCO3HAIOTCSI TCOPETUYECKUE CBeneHus [74].

3aauyn ¥ WX METOMABl PEUICHUsl SBJISIOTCS OAHUM M3 TJIaBHBIX MOMEHTOB
YCWJICHHUA KaK MPUKIAJIHON, TaK U MPAKTUYECKOW HampaBieHHOocTer. W mpuknamgHas
U MpaKTHYEeCKasi HAlPaBJICHHOCTH MOTYT ObITh 3((hEKTUBHO pealn30BaHa JIHIIb MIPU
pEIIeHUH 33724, B TOM YHUCIIC U TIPUKIIAIHBIX.

[Ipu pemeHnu npocToi 3aauu MPEAnoJaraeTcsa NPUMEHEHUE TOJIBKO OJHOTO
nerictBusg. Korma HeoOX0IrMMO MCIOIB30BaTh B, TPH U T.JI. ICHUCTBHM 3agadya Oyaer
ABJISITBCA cocTaBHOW. WM mpocTele W cOCTaBHbIE 3alaud  BO3MOXKHO pEIIaTh
HECKOJIbKUMH CTIOCOOaMH.

Pa3paboTka HayuyHO-OOOCHOBAHHBIX TpeOOBaHUN K y4eOHBIM 3aJadyaM U UX
HabopaM HeoOXoauMa ISl peaju3alid  TOJOXKEHUH, MPeayCMaTPUBAIOIINX
COBEpINIEHCTBOBAaHWE yYEOHWKOB, obOecrmeunBanne 0ojieeé BBICOKOTO  YPOBHS
MpenoJAaBaHus KakJ10ro mpeamMeTa, nopbiieHne 3(pPEeKTUBHOCTH YPOKOB M OKa3aHUE
MOMOIIM ydYaluMcs B pa3paboTke Yy HHUX CaMOCTOSTEIBHOTO MBIIIICHUS.
BolnonHeHre [MaHHBIX yKa3aHUW JOJKHO IMOMOYb THIATEIbHOE HW3Y4YEHHE 3ajad,
BBISICHCHUE TIOHSTHS «3a7jayay, «PEIICHHE 3a7au», «KIacCuUKalMs 3aau», «IOUCK
pelieHus 3aja4y», METOAUYECKHE TMPUHIIMIBI IMOCTPOCHUS 3aJad, IMPUEMOB HUX
pelIeHus, UX MECTO B PA3BUTHUU CAMOCTOATEIIbHOCTH MBIIUICHUS U.T.J.
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B 00yuenun maremaTuke 3a/laud UTPalOT KOHKPETHYIO HEHTPAIbHYIO POJb U
MOT'YT BBICTYNaTh M Kak I€Jib, U KaK CPEJCTBO y4eOHOro Mmpollecca. 3ajiaua, ¢ TOUKU
3peHusi oOydJaroierocsi, Haudojee 4acTo SBISETCS IEIbI0 O0OYyYeHHs, a C MO3ULIUU
npenojaBatTess 3aja4a sSBiseTcs cpeactBom odyuenus [26, C.77].

XapakTepucTUKa MaTEMAaTUYECKUX 3a7a4 OIPEAEIAeTC YETKOM IOCTAaHOBKOU
1[eJTM, HEOOXOAUMOTO pe3yibTara U SBISIETCS BaXKHBIM CPEICTBOM B (DOPMUPOBAHUU
y CTyICHTOB —MaTEMATUKOB MAaTEMAaTHUYE€CKUX 3HAHUN, YMEHUN U HABBIKOB.

CoBepIIeHCTBOBaHME MaTeMaTHYeCKOro oOpa3oBaHUs OyIylIMX Y4YUTeNeH
MAaTEMAaTHKA M, COOTBETCTBEHHO, MOATOTOBKAa CTyneHTOB B BVY3ax, a Takxe
oOydeHure yJaluxcsl B IIKOJIax sIBJISETCS MPUOPUTETHON HAIIMOHAJIBHOM 3aja4ueil.

B cBsa3u ¢ 3THMM, rocynapcTBeHHass mporpaMma pas3BuTus obOpazoBanusi PK,
oaHUMHM 13 3a7a4 Ha 2020—-2025 roasl HampaBJeHaA:

— Ha oOecreyeHue BBICOKOIO cTaTyca mnpodeccuu meaarora, MoJAepHU3ALMS
Ka3aXCTaHCKOT0 00pa3oBaHus;

— TIOBBIILICHWE PE3YJIbTATUBHOCTh HAYYHBIX pPa3pabOTOK ©  00ECIeUUTh
HHTETpaIiio B MUPOBOE HAYYHOE MPOCTPAHCTBO [75].

CoBpeMeHHOE MaTeMaTHYeCKoe 00pa30oBaHHE JIOHKHO MOTHBUPOBATH HAIIKUX
CTYJ€HTOB KPUTUYECKH MBICIUTh, & TAaKXK€ pPa3BUBATh HOBATOPCKUE IMOJXOAbl B
pELIeHUH Pa3IMYHbIX 3a/a4.

MaremaTudeckoe oOpa3oBaHWE aKTHUBHBINA, JWHAMHUYHBIA M HENPEPhIBHBIN
MPOIIECC; 3aHATUS O MAaTeMaTHUKE IMOMOTAIOT Y4YalllUMCs pa3BUTh CBOM Kpyrosop,
MBICJIUTh JIOTUYECKH, CHUCTEMATUYECKH, KPUTUYECKM M BHUMATEIBHO, a TaKKe
00OBEKTUBHO U OTKPBITO MOJXOJAUTH K PEIICHUIO pa3HBIX MPOOIIEM.

MaremaTuka gBIS€TCS 00S3aTeNbHBIM TPEIMETOM, MPENo/iaBaéMbiM Ha BCEX
sTanmax oOy4yeHus, Ha4YMHAs OT HAYaJIbHBIX KJIACCOB, 3aKaHYMBAsl BBICIIUMU
y4eOHBIMHU 3aBEICHUSIMHU. 3HAHHE DJIEMEHTAPHBIX OCHOB MAaTEMAaTUKH HEOOXOIUMO
KaXXJOMY 4YeJIOBEKY, OCOOCHHO Jii pelIeHUs TMOBCEIHEBHBIX 3ajady. MaTtemaTuka
UMEET CBOIO CUCTEMATUYECKYIO JIOTHKY, CBOM SI3bIK U ONPEIEICHHBIM IOPSIKAM.
N3yyenne w™areMaTWKH 3acTaBiisieT Haml MO3r paboTaTh W TNPUBBIKATH K
CUCTEMATHYECKOMY DEIeHHIO 3a7a4d. B pesynbrate B OOBIYHON KU3HU MBI MOXEM
JIETKO HAWTH penieHue ar00oii mpodieMbl. Kpome Toro, MaremMaTrka TakKe MOMOTraeT
HaM HU3y4aTh APYrUe HAyKH, BKIIOYas (PU3UKY, SKOHOMUKY, XUMHUIO, OMOJIOTHIO U T.]1.
Ecnm yuamuecs cTankuBarOTCs C TPYAHOCTSIMH B U3yUYEHHH MAaTEMATUKH, 3TO TaKKe
MOXXET TOBJIHATh, HAa HUX B W3YYCHHH JPYrux npeameToB. HeoOxomumo u3ydaTh
MaTeMaTuKy, TaK KaK OHa pa3BUBAET y 00y4aeMmbIX JOTMYECKOe MbluieHue. Ecin
ydanecs MIKOJI MMEIOT HHU3KYI0 yCIIEBA€MOCTh IO MaTeMaTHKe, TO MPH BBIOOpE
Oynymelr mpodeccud OHHM CTaparoTCs BBHIOMPATh CHEIUATBHOCTH TYMaHHUTapHOTO
npodusisa, TIHe HE HM3y4AlOT MaTeMaTHUKy. OTO TOBOPHT O TOM, YTO YUYUTEISM
HEOOXOIMMO COBEPIICHCTBOBATh METOAMKY IMPETOIaBaHUsl MAaTeMAaTHUKH, YTOOBI
caenaTh ee 00Jiee MHTEPECHOU U YBIEKATEIbHOM ISl 00y4arouuXxcsl.

B 21 Beke HMMEHHO MareMaTuKa, SIBJISIETCS COCTaBHOM YacCThlO MHPOBOM
KYJIbTYpPbl, CIY>KUT OCHOBOM (POpPMHUpPOBAHHS MHPOBO33PEHUS W HAYYHOTO CTHIIS
MbIlJICHHS.  [lONMHOIIEHHOE  pa3BUTHE  MBINUJIEHHUS COBPEMEHHOIO  YEJOBEKa
HEBO3MOXXHO 0e3 (popMUpOBaHUS JTOTHUUECKON KyJIbTyphl. OMBIT, MPUOOPETAEMBIil B
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MPoIIecce PeIIeHUsT MaTEMaTHYECKUX 3a]lad, CITIOCOOCTBYET Pa3BHUTHIO KaK HABBIKOB
PaIMOHAILHOTO MBIIIJICHUSI M CIIOCOO0B BBIPAKEHUS MBICTH (JTAKOHU3M, TOYHOCTD,
MOJIHOTA, SICHOCTh | T.I1.), TAK U HHTYUIIUH — CIIOCOOHOCTH MPEABUICTH PE3YJIbTAT U
Mpeayranath MyTh pemieHus. MaTemMaTHKa CIOCOOHA BHECTH CYIICCTBCHHBIM BKJIAT
HE TOJBKO B OOINEe pa3BUTHE JMYHOCTH, HO W B (OPMHUPOBAHHE XapakTepa,
HPABCTBEHHBIX YEPT, CIIOCOOCTBYET Pa3BUTHIO 3CTETUYECKOTO BOCIIPUATHS MUPA.

OCHOBHOW IIEIBI0 MATEMATHKH B IIIKOJIC SIBISETCS OOYYCHHE INKOJHLHUKOB
peraTh MaTeMaTHdecKkue 3aaaun. M pedb UaeT He TOJBKO O 3a1adax U3 y4eOHUKOB.
Kaxxnpiii 1eHs HAC OKPY)KAIOT pa3IMYHBIC 3a/aud: Kak J00paThCs W3 MyHKTa A B
nyHKT B? I'me mpuobOpectn HeoOXoaumbie TPOAYKThI? CKOJBKO BpeMEHH OyneT
3aTpadeHo? DTO TOXKE SBISIOTCS 3aJadaMH W3 JKM3HU, KOTOPBIC IMOBCEIHEBHO HaM
MPUXOAUTCS peliaTh, U Ha KOTOpBIC JIFOOOW ydYamuics TOJDKEH CYMETh HaWTH
pemiearie. KoHE4YHO, MHOTHE 3aJa4yd  TPOCThIC U IOBTOPSIOIIMECS - OHH
oTpabaThIBaIOTCSl /10 aBTOMATH3Ma M IEPECTAlOT Ka3aThCS YEeM-TO CIOXHBIM. Ho
KU3Hb TaK YCTPOEHA, YTO TOSBIISIOTCS BCE HOBBIC M HOBBIC 3ajaud. [loaToMy Tak
BaYKHO 3a BpeMs OOyUCHHS B IIIKOJIC HAYYHUThCS peIlaTh 3aaYH.

3ajayn  WMCIOT OOJIBIIOE M MHOTOTPAaHHOE 3HAaYeHUE TMpU OOYyUCHHH
maremartuke (Pucynok 7).

O6pa3oBaresibHOE

3HAYEHWE
MATEMATHYECK
AJIAY B OBYYEHY

BocnurareanHoe Pa3zBuBaloiee

IIpakTH4yeckoe

Pucynok 7 - 3HaueHre MaTeMaTHYECKUX 3329 B OOyICHUH

OHU  ABISIIOTCA  OCHOBHBIM  CPEACTBOM  Pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOpaXeHMS, AJITOPUTMHYECKOTO MBIIIICHUS, JBPUCTUYECKOTO U TBOPYECKOTO
Havala.

Obpaszosamenvroe 3Ha4eHue MaTEMATHIECKUX 3a7ad COCTOUT B TOM, YTO TIPHU
pelIeHnH 3a/1ad UAeT MO3HaBaTeIbHbIN mpolecc. 3aJaul HApaBJIeHbl HA MOJyYEeHHE
HOBBIX 3HAHUM M OCOOEHHO IIMPOKO HMCHOJIB3YIOTCS MJI1 O3HAKOMJICHUS C HOBBIMHU
NOHATUAMU. JIJ1s1 BBIPAOOTKM MPOYHBIX HABBIKOB PEIICHUS 3a/1ad U TOHUMAHUS POJIU
MaTeMaTUKd B TOBCEAHEBHOW KHU3HHU, OOyYarONIUMCS HEOOXOAMMO OBJAJETh
TEOPETUYECKUMU 3HAHUSIMH, HOBBIMH METOJJaMHU PELICHUS.
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Pazsusaowee 3nauenue mareMaTUYeCKUX 3a1a4 COCTOUT B TOM, 4YTO IIpU
pelIeHNH 3a1ad y OOy4YaroIIMXCs BbIpaOATHIBAETCS MAaTEMaTHUYECKOE MBIIICHUE.
[Ipy pemieHuM MaTeMaTHYECKUMX 3a7ady y ywammxcs ¢opmupyercs 1) cTuib
MaTeMAaTHYECKOTO MBIIUICHUS; 2) YMEHHE JIAKOHWYHO W3J1araTh CBOU MBICIH; 3)
[IOCJICIOBATEIILHOCTD X014 MBILICHUS.

Ha coBpeMeHHOM »3Tame pa3BUTUS OOLIECTBA HMMEET MECTO WHTErpalus
MaTeMaTUKA C JOPYTMMHU HAayKaMH, T.€. IPOLIECC MaTeMaTH3alHUu BCEX OTpacie
HayKd, TEXHUKM WU INPOU3BOACTBA. B 3TOM 3akitodaeTcs npakmuueckoe 3HAYeHUe
MareMatudyeckux 3aaad. [Ipum pemenum 3agady oOydarolmiMecs ydarcs HPUMEHSTh
MaTeMaTU4YecKue 3HaHusl B MpaKTHKE TMOBCEIHEBHOM ku3Hu. [Ipu oOyueHuu
MaTeMaTHUKe CJIEAYeT IpeiaraTh 3aaHusl, CBSI3aHHbIE CO CMEKHBIMU JTUCIUILIIMHAMU
(puzuka, xumus, reorpadus u T. 1.)

Bocnumamenvnoe 3nauenue MaTeMaTU4ECKUX 3a7ay MPOSIBISAECTCA B TOM 4TO,
MIPU PEILICHUH 3a7a4 OOyJaroIMIiCs CTAIKUBAETCS C HOBOM CUTYalllei, OmucaHHOH B
3ajlaye; yCBaMBaeT HOBBIM METOJ  pEIICHMs; BbIpaOaThIBAETCS  YIOPCTBO;
yeunauuBocTh. Cam  mporecc OOy4YeHHMS pEHICHUI0 MAaTeMaTHMYecKuX 3ajad
OPUEHTHUPOBAH HA BOCIUTATEIILHOE 3HAUCHHUE.

B o0yuenun Gosblioe pasHooOpas3ue 3ajgad MPUBEIO K TOMY, YTO BO3HHKIIA
HEOOXOIUMOCTh HX Kiaccudukanmu. Ha gaHHBIE MOMEHT CYyIIECTBYIOT CaMble
paznmuuHble Kiaccudukanuu 3amad. B ocHOBe Kaxmoil W3 3TUX KiacCUUKAIIMMA
JIEKUT BEIOpAaHHOE OCHOBAHHUE.

JUig  kinaccuUKauMy MaTEeMaTHMYECKUX 3alad HEOOXOOUMBI  CIIELYIOLINE
TpeOOBaHUA:

— BBINOJHAEMbIE QYHKIUY 3a7a4;
— CTPYKTYpa;

— JUAAKTAYECKHUE LEIH,

—  METOABI pELICHHUS.

Ha pucynke 8 npencrasieHa kiaccuuKkanys BUJ0B MaTEMAaTUYECKUX 3a]a4 B
COOTBETCTBHH C BBINOIHIEMbIMU QYHKIUSAMU U TUJAKTUYECKUMHU LIETSIMHU.

-
AUJAKTHYECKHE — 00yUaloue
3aga4un
\
( Y
BUJIbI MATEMATHYECKHUX 3a71a4 MPUKJIATHOTO
3A1AY XapakTepa
\ v
( Y
npoo0JieMHbIEe 3a1a4UH
HCCIIe0BATEILCKOT0
xapakTepa
- S

Pucynok 8 - Buasl MaTeMaTHUYeCKHX 3a1a9
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1) K aupakTH4ecKHM — 00y4YalomuM 3a1a4aM OTHOCSITCS:

a) YUCTO JUJAKTUYECKUE - 3aJayd YIOPaXKHEHUs, HMEIOUUEe IEebI0
HETOCPEJACTBEHHO 3aKPENUTh H3YUYCHHBIM TEOPETUUYECKHUM MaTepuan Ha MPOCTHIX
yIOpaXHEHUAX MpUMepax.

0) TEeKCTOBBIE 3aJauM, JJIA PEIICHHS KOTOPBIX MPUXOAUTCS TMOIb30BAThCS
HEKOTOPBIM aHAJIM30M YCIIOBHUSI, TPOU3BOAUTH HECKOJIBKO NEUCTBUM ISl MOTYUYEHUS
OTBETA.

2) 3amaum MPUKJIAHOTO XapaKTepa:

a) yIpakKHEHUs! BBIYMCIUTEIILHOTO XapakTepa ¢ TpeOOBaAaHWEM pPAIlMOHAIBHBIX
NPUEMOB HX BBIMIOJHEHUSI W TEKCTOBBIE 3ajauyu. Tak, HampuMmep, 3aJauud C
UCIIOJIb30BAHUEM CPEIHUX 3HAYCHUN CKOPOCTEH CaMoOJIETOB, TEIUIOXOJI0B, PaKeT,
aBTOTPAHCIIOPTA, PA3TMYHBIX CMETHBIX, XO35IUCTBEHHBIX PA0OT U JIp.

0) TEeKCTOBbIE 3aJlaud MPOU3BOJICTBEHHOT'O XapakTepa C HCIOJIb30BaHUEM
JAHHBIX TeXHUKH, QU3UKH, XUMUH, aCTPOHOMUH, 33J1a4d HA MIPOLICHTHBIC PACUETHI U
Ap.

3. IIpobemMHbIe 321241 MCCIIEA0BATEILCKOTO XapaKkTepa:

a) 3aJ1a4d C IPUMCHEHHEM IMITUPUUYECKUX POPMYIT TEXHUKH;

0) Tak Ha3bIBAEMbIC OTKPBITHIC 3aJ]a4 C IMOJI00POM HEIOCTAIOIINX JAHHBIX U3
COOTBETCTBYIOIIUX TAOJUII, CIIPABOYHUKOB, C UCCIICIOBAHUEM TOJYYCHHOTO OTBETA,
C BBISICHEHHEM BO3MOXKHBIX YHCJIOBBIX 3HAUYECHHWH JJI Pa3IUYHBIX BBEJICHHBIX
napaMeTpoB U T. 1.

C wu3MeHeHHWEM poOJM M MecTa 3aJad B OOyYeHMH OOHOBIISIIOTCS U
BUJIOM3MEHSIOTCS ¥ caMH 3ajJaud. PaHbine 3agauu GOpMYJIUPOBATIUCH C
UCIIOJIb30BAHUEM CJIOB: «HAWTHU», «IOCTPOUTHY, «BBIUMCIUTHY», «JAOKa3aTbh». B
COBpPEMEHHOW IKoJe 3adaun  (OpMYJIUPYIOTCS: «O0OCHOBaTh», «BHIOpATh U3
pPa3IMYHBIX CIIOCOOOB peEIIeHUs Hauboyiee palOHAIbHBIN», «HUCCIICAOBAThHY,
«CTIPOTHO3UPOBATH PA3TMYHBIC CIIOCOOBI PEIICHUS U T. I.

Jlns  BeIpa®OTKM y OOydYaromMXcs YMEHHMs peliaTh 3aJa4d  BakKHA
BCECTOPOHHSS paboTa HaJ 3aJadeii, B YaCTHOCTH, PCIICHHE €€ pa3InYHbIMU
MeTtojamMu. B meroguyeckoil  juTEpaType MOXKHO  BCTPETUTh  Pa3JIMUHbBIC
KJIacCU(PUKAIUA METOJ0OB PEIICHUS MaTeMaTHYECKHX 3aaad. B mMeTommke oOydeHUs
pPEIICHUI0 MaTeMaTHYCCKHUX 3aJad MOJKHO BBIJICIMTH ISATh OCHOBHBIX METOJIOB
pemenus (Pucynok 9).

NpaKTHYeCKUil

reoMeTpuYeCcKui

METO/1bl PEHIEHUSA apupMeTrnyecKuil

\

aJropanveckuii

JOTHYECKHH

Pucynok 9 - MeTtozsl penieHuss MaTeMaTHIECKUX 3a71a4
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1) Ipakruueckuii cmoco®. [Ipy pemieHnn 3amayu JaHHBIM CIOCOOOM, HE
MPOU3BOJIUTCS HUKAKUX apu(PMETUUECKHX ONEepaluii, HEOOXOIUMO TOJBKO BIAJIETh
CYETOM 10 JEBSITH M ONMUPATHCA HA JKUTEHUCKUM ONbIT. [IpuMeHseTcs TONBKO s
IIPOCTBIX 33/1a4 HA CYET.

2) I'eomerpuuyecknii cnocod. Korna nckoMoe yTBEPKIEHUE BBIBOAMUTCS IPU
IIOMOIIIM JIOTUYECKOTO PACCYXACHUS W3 M3BECTHBIX TEOPEM, TIE€OMETPUUECKOMN
MHTEpNpETalnu U rpaduKoB.

3) Apudmernueckuii cnmocod. CyTh METOa 3aKII0YACTCS B TOM, YTO, MyTEM
apu(pMeTH4YeCKuX ACHCTBUN HAJl YMCIAMU HaXOAMTCS pEIIeHHE OTBEeTa 3ajayu. B
OTBETE IMOJYYaeTCs TOYHOE YHCIOBOE 3HAYEHUE.

4) Aareopanveckmii cmocod. CyTb MeTojaa 3aKjIHYaeTcss B TOM, YTO IMpHU
pEelIeHHH HEOOXOAMMO COCTaBUTh YpaBHEHHE M PEIIMTh €ro, IMOJIyYUB IMPU ITOM
OTBET 3a/Ia4H.

5) Jlornueckmnii cnocod. CyTh METONA 3aKIIOYAETCA B TOM, BCE CTPOMUTCS C
NOMOIIBIO JIOTUYECKUX PACCYKAECHUN U HE MPOU3BOJIUTCS HUKAKUX BBIUMCICHHI. B
YCTHOM WJIA TIMCbMEHHOM BHJIE€ OCYIIECTBIISIETCS IUIAH pPELICHUS 3aJayH.
KoHcTpyupyeTcst anroput™ mnosiayyeHusi OTBETa PelIeHus 3a]1a4u, B BUAEC OJIOK-CXEMBI
WIH CIIOBECHOM (popme.

Pemenue 3amau sBnsercs HaubOonee 3ddexTuBHON (opmoil pa3BUTHS
MaTE€MAaTHYECKOMN NIEATENbHOCTH. JIeATeNbHOCTh IO PELICHUIO 3aa4 SBISIETCS OJHUM
U3 CaMbIX CJIOKHBIX MBICIUTEIBHBIX MPOUECCOB Mg ydamuxcsa. OHa BKIIOYAET B
cebst psiag JEeUCTBHM y4yeOHOro XapakTepa, KOTOPBIMU KaKIbIH YYEHHK JOJIKEH
BJIAJETh.

OgHuM #3 BaXXHEWIIUX BUAOB Y4YEOHOH NESITENbHOCTH SBISETCS pPEIICHHE
3amad. B mpouecce pemieHHst 3aJay CTYIEHTBHI YCBAaWBAIOT COJEpkKAHUE Kypca
MaTEMaTUKUA ¥ Pa3BUBAIOT CBOM TBOpUeckue crocobHoctu. B BY3e npu uzydenuu
MaTEMaTUKHA 3ajlaya WrpaeT poJib YCIOBUA, KOTOpOE OOECIEYMBAET YCBOCHHUE
TEOPETUYECKUX TOJOXKEHUI; cpeAcTBa (OPMHUPOBAHUA W PA3BUTUA MBIIUICHHUS;
MO03HABATENBLHOTO MHTEpeca. Hemano auccepTalilMOHHBIX MCCIEAOBAHUNA MOCBAILIEHO
npobsieme 3a7a4 npu oOy4eHun MateMaTuke cTyaeHToB BY3os.

Jis popMupoBaHMS ~MaTeMaTHUYECKON KyJIbTYyphl OT CTYAECHTOB Tpedyercs
YCBOEHME 3HAHMI 10 MaTeMaThdeckuM aucuuivimHam. [lo ymeHuro pemars
MaTeMaTHYeCKue 3aJaud CYASIT O COCTOSHUM MaTeMaTHYeCKOro oOpa3oBaHHs B
LEJIOM. Y4YEHbIE BBIJCISIIOT HECKOJBKO TPAKTOBOK IIOHATUSA «MaTeMaTHYECKas
3amayay. HekoTopele ompenenstoT Kak Lenb, KOTOopas 3aJaHa B KOHKPETHBIX
CUTYallusX, IPYTHUE CBA3BIBAIOT C MPOOIeMHON cuTyarueid. KoppekTHasi mocTaHOBKa
Uil 3a7a4d B OOydyeHHMH Heo0Xoauma B ONPEIEICHUH COBPEMEHHOM METOAMKHU
MpenoaBaHus.

J. Tloiia oTmMedYal, 4TO IMEHHO MPABUIBHO MOJAO0PAHHBIC 33/1a4d MOBBIMIAIOT
3¢ (HEeKTUBHOCTH OOYUCHHMSI PEIISHUTO 3a/1a4.

K npumepy, 3a1aun MOTyT IPUMEHSATHCS:

— IIpU BBEJEHUU B U3YUEHUE HOBOU TEMBI;

— JUIsl  CaMOCTOSITEJIbHOTO  YCTAHOBJEHUS  CTYAEHTAMH  KaKOro-jiubo
MaTeMaTU4ecKoro (pakTa, MoAJIeKaIEro U3y4eHUIO WIH WIUTIOCTPALMH 3TOT0 (haKTa;
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— C LIETBI0 IITyO0KOro YCBOCHUS TEOPETUUYECKOTO MaTepuaia Wik BbIpaboTKe
HEO0OXOJIMMBIX YMEHUW U HAaBBIKOB;

— A KOHTpPOJS 3HAHUM W CaMOKOHTPOJIA, TIOBBILIEHHS MHTEpEca K
MaTeMaTuke [65].

UroOBbl Hay4yUThCS peIllaTh MATEMATHYECKHUE 3aJja4l, HEOO0XOJUMO 3HATh
MOPSIAOK AEHCTBHM B IPOLIECCE IOMCKA OTBETA, a TAKKE HMETh MPEIACTABICHUS O
CTpYKType petieHust 3anayu. OcOOEHHO Ba)KHO JJI OBJIaJCHUS HaBbIKAMU PEILIECHUS
3a/lay, TO, HACKOJIBKO KaXKJblii M3 OO0ydaeMblX IMOHUMAET IOCIE0BATEIbHOCTD
ATAIlOB PELIEHUS 3a1a4.

Kax u3BecTHO, pelieHue 000 MaTeMaTHyecKoM 3aJaud COCTOUT W3 ATarloB
WIM aropuT™Ma pemeHus. VM3BeCTHbIE METOAUCTBI-MAaTEMATHKU BBIJAEISAIOT Pa3HOE
KOJIMYECTBO 3TANOB PELICHHUS MaTeMaTthyeckux 3afad: Tak JI.Ddpuaman Beiaenun 8
sranoB peumenusi, FO. Komsirun - 6 sranoB pewmenus, /. Iloita Beinenser 4 stana
pemenus 3agaun. [loapoOHee ocTaHOBUMCS Ha KiacCU(UKAIMM 3TAlOB pPELIECHUs
MaTE€MAaTHUYECKUX 3a/1a4 JaHHbBIX YUYEHBIX:

Tabnuma 3 - Dransl penieHns MaTeMaTHYECKUX 3a71a4

ABTOp OTansl penIeHns] MaTEMaTHYECKUX 3a7a4

J1. Toiia [65] 1) moHMMaHKe TIOCTAHOBKH 3a/1a4H;

2) cocTaBlieHHE TIJIaHa PEIICHUS;

3) ocyImecTBIeHUE TIJIaHA;

4) B3rys Ha3aj (M3ydeHUE TTOTYYCHHOTO PEIICHHUS).

10. Kousirun [13] 1) moHATH 3a1a4y;

2)yCTaHOBHUTH CMBICI KQXKJIOTO CJIOBA, CJIOBOCOYCTAHHS,
TIPEIOKEHUS;

3)BBIICTUTH OTHOIIEHUS (0 YéM TOBOPHUTCS B 3a/1a4e);
4)Ben4HrHBI (YTO TOBOPUTCS );

5)3aBucuMocTH ( Ha CKOJIBKO Ta WM JIpyrasi BEJIMYMHA OOJIbIIe
VI MEHbIE?), N3BECTHBIC U HEU3BECTHBIC (KAKHE BETMYNHBI
U3BECTHBIC, a KaKue HeT?),

6)uckomoe TpeboBaHME (YTO HAJIO HANTH?).

JI. ®puaman [66] 1.coneprkaTeabHBIN U JIOTUYECKUH aHAIIN3;

2.CxeMaTuyeckas 3aluch yciaoBus (MIOCTPOCHHE
BBICKA3bIBATEILHON MOJIENIN 3a/Ia4H C UCIIOJIb30BAHUEM CXEM,
yepTrexeil, rpaukoB, TuarpaMm, MaTeMaTUHYeCKONW CUMBOJIUKH
U T.1L.);

3.mouck crnoco6a (Tana) penieHust, HaX0XKJICHHE ero
TEeOpeTU4YecKon 0assl;

4.0CyIlecTBICHHE CIIOCO0a PEIICHNUS;

5.IIpoBEpKa HAWJIEHHOTO PEILECHHUS;

6.MccieIoBaHNe 33/1a4i M HaWJICHHOTO PEIeHUs;
7.opMynHpOBKa OTBETA;

8.yueOHO-TI03HABATEBHBIN aHATN3 33]]a4d U €€ PEIICHHUS.
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O0600u1as 3Tamnel peneHns MaTeMaTUYECKUX 3a/1a4 YUYEHBIX-METOUCTOB, HAMU
OBLIM BbIZIENIEHBI 5 OCHOBHBIX ATana. Ha pucynke 10 npencraBieHbl OCHOBHBIE 3TAIlbl
peleHns MaTeEMaTUYECKUX 3a1ad.

OCHOBHBIE 3TAIIbI PEHHIEHUA
MATEMATHYECKHUX 3AJAY

OCYILIECTBIICHUE
aHaJin3 MOJICJIMPOBAHUE HH};I;a JE— HcceIOBaHuE
coJlepKaHUs ColEepIKaHUS COCTABJICHNC (noncxpcnoco6a HAaiiICHHOTO
3aqa4u 3aj1a4u [J1aHa peIICHUA pereHus
pelIeHws)

Pucynoxk 10 - Ilponecc pemiennss MaTeMaTHueCKUX 3a/1a4y

Ha nepsom smane penieHus Hy>)KHO TPOAHAIU3UPOBATH U COINOCTABUTH BCE
JTaHHBIE, KOTOPBIE BXOAT B 3a71auy, HY)KHO SICHO TIPEICTABIATh, UTO HY)KHO HANTH U
YTO U3BECTHO U3 33/IaUU.

Ha emopom smane HeoOXOOUMO MOJECIUPOBAHUE COICPKAHMS 3aladd  T.€.
CO37laHMe KPaTKO# 3amucH, CXeM, PUCYHKOB, €CIIM 3TO Tpedyercs oOydaromemycs.
JIJist TOro 4To0Bl COCTAaBUTh KPATKYIO 3aMKCh (CXeMY) 3aJladyd HY>KHO XOpPOIIO 3HATh
YTO TPEACTaBISIET CO0OM HEM3BECTHOE, YTO JaHO MU B YE€M COCTOMUT YycjoBue. B
mpoliecce padoThl HAJ 3a/1aueii, UMEHHO 3TH AJIEMEHTHI (JIaHO-HEU3BECTHOE-YCIIOBUE)
ABJISIIOTCS TJIABHBIMH YaCTSIMU 3a/1a4H.

[locne Toro kak pa3oOpaBIIMCh C yCIOBUEM 3aJaydl W TOCTPOCHUS MOJIETHU
HEOOXOIUMO COCTaBUTh MJIAGH peulenuss B BHUAE THUCbMEHHOTO Tekcta. Jlanee
HEOOXOIUMO OCYWecmaisims peuleHue MaTeMAaTHYECKON 3a7adud ¢ O0OOCHOBAHHEM.
[TomydyeHHOE perieHre 3a1a4M JTOHKHO OBITh HAICKABITUM 00pa3oM 0hOPMIICHO H
6e30mmn004YHO perieHo. B KoHIle MOKHO MPOU3BECTH MPOBEPKY PEIICHUS 3a/a4dl U
IPU HEOOXOIUMOCTH MIOCMOTPETH Opy2ue CHoCoObl pelueHUs.

OCHOBHBIM CTaHOBUTCS (DOPMHUPOBAHUE y CTYICHTA YMEHHSI OPHUEHTHPOBATHCS
B HOBBIX 33JJa9HBIX CUTYaIlUsIX, HAKATUTUBATh MHGOPMAIIUIO, TTOJIC3HYIO JJIS PEIICHUS
ApYyTHX 3a7a4 WIM W3Y4YEHUS HOBBIX Pa3J/leJIOB MaTeMaTHUKH, OOy4YCHHE yYaluxcs
pPa3HOOOpa3HbBIM MAaTEMATHUYECKUM METOAaM, MO3HAHUE PEAIbHOU AEHCTBUTEIbHOCTH
U T.J.

[IpuBenem nmpuMep MaTeMaTUUECKOM 3a/1a4M, Ha KOTOPOU MOXHO pPacCMOTPETH
OCYIIECTBIICHHE OCHOBHBIX ATAllOB PEUICHUs 3a]auyd, MPEICTABICHHOW HAa PUCYHKE
10.

3amaya Nel OcBoOOAWTBCA OT UPPALUMOHAIBHOCTH B 3HAMEHATeNe JApoou:
1

1) ITepBbiii 3Tan — aHAIN3 COACPKAHUS 3a/1a4H.
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Hy»xHo onpenenuts, Npy KaKuX 3HAYEHUAX aub BBIPAKCHHE MMEET CMBICIL.

1
Ja+b
BrIpakeHHe MMeeT CMbICI, KOrJja 3HaMeHaTelb JApoOU He JOIKEH PaBHATHCS
HYJIIO, T.€. aub- OJHOBPEMEHHO HE PAaBHBI HYIIIO, @ Takxke ~/a>0,v/b>0.

2) Bropotii sTan — MoAenupoBaHUE COACPKAHUS 3a/1auu.

1 _ Na-b
Ja++b a-b

3) Tpetuii 3Tan - coCcTaBJICHUE MJIAHA PELLICHUS.
BhIpaskeHue, COMPSKEHHOE 3HAMEHATENo, 9T0 «a—+/b. UToObl H30aBUThCS OT
UPPAIMOHATBHOCTH 3HAMEHATeNsl ApoOH, HEOOXOIWMO YMHOXXHUTH YHCIUTENIh H
3HaMeHaTelb JApoOM Ha BhIpaxkeHue fa—b .

4) YerBepThblil 3Tam - OCYIIECTBJICHHME IUIaHA pelleHus (MOHMCK crnocoba
peLIeHHUS ).

1 _ 1 Ja-b_Ja-\b
\/a+\/5_\/a+\/5 \/a—\/B_ a—

S)IIsaThIi 3Tan - UCCIEI0BAHUE HAMJAECHHOTO PEIICHUS.

a—+/b
[Tony4yeHHOE BrIpakeHUE \/_—t\)/_ —umeem cmuict,eciua 2 0,b 2 0;npuvema # b .
a —

JIBUTasch Mo LEMOYKE «OCMBICICHUE YCIIOBHS 3aJa4ll — COCTABJIEHUE IUIaHA
penieHns 3aa4l — OCYIIECTBJIEHHUE TJIaHa PELIEHUsI — UCCIEN0BAaHNE HANJAEHHOTO
pEeUIeHUs» MPOUCXOIUT MPOLECC PEUICHUS MAaTEMAaTUYECKHUX 3a]ay.

Bmecte ¢ TeM, yuuTento mMaTeMaTHKA HEOOXOIUMO MOHMMATh, YTO PEIICHHUE
KaXXJ0M OTIEIHHO B3STOM 3aJayd 00s3aTeIbHO JOHKHO COJIEpPKaTh BCE yKa3aHHBIE
ATaIlbl, OCMBICIIEHHOE MPOXO0KIECHUE KOTOPBIX CAEIAET MPOLECC YCBOEHUS MaTepuaia
IIeJICHANPaBIEHHBIM, a, CIIe0BaTeNbHO, OoJiee ycnenHbIM. [lomHOTa McToIb30BaHUS
YYalIMMHUCS PACCMOTPEHHBIX IPUEMOB OpPraHU3AlMU BBIITOJHECHUS KaXKJIOrO0 W3
IIEPEUUCIICHHBIX JTaloOB pEIIEHUA 3aJadyd BO MHOIOM 3aBUCUT OT YpPOBHSA
MAaTEMaTHYE€CKUX 3HAHUH, OIbITa U MBICJIUTEIBbHBIX YMEHUN IIKOJIbHUKOB.

[Ipy co3maHWyM ONTUMAJBHBIX YCIOBUW, KOTOpPbIE OBl aKTHUBU3UPOBAIH
MBICIUTETILHYIO JIESITEIbHOCTh OOYYaIOIUXCS TPU PEIICHUH 3a]lad, BeChbMa 4acTo
MIPUMEHSIETCS. OCOOBIM AMAAKTUYECKUN MPHEM, Ha3bIBAEMbIH CHCTEMOM MOACKA30K.
Cucrtema MOACKa30K, COCTOSIAsi U3 BCIIOMOTATENbHBIX 3a]a4, BOIMPOCOB U T.M., HE
MMOAMEHS MBIILICHUE YYallerocs, MPUIAET €My HYXKHOE HalpaBJICHHE, T.€. JAETIaeT
MIOMCK PEUICHHS LEJICHATIPABICHHBIM.

Pemiennie 3amay  cnocoOCTByeT JydlleMy TOHUMAHHIO UM YCBOCHUIO
TEOPETUYECKOr0 MaTepualia, yMEHUIO CTYJACHTaMH MPUMEHSITh Ha MPAKTUKE OOIIHe
teopun. llpenongaBarento HEOOXOAMMO HAYYHUTh CTYACHTOB BHUAETH COCTAaBHBIC
3a7]a4d B XOJIE PELICHUS OCHOBHOM, HAyYHWTh COCTAaBJISATh KX, TAK KaK TOJBKO
Omarogapsi Takoil pabOTe BO3MOKEH YCHEHIHBIA IMOUCK pelieHus 3a7ad. Y MEHue
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yYaIIUXCsl COCTABIIATH CBOM 3aJlau MO 3apaHee M3BECTHBIM YCIIOBUSIM, IO aHAJIOTUHU
C JAaHHOM 3ajJadyed M T.J. SABIIACTCS BeCbMa IIEHHBIM. PellleHne CIIOKHBIX 3ajady,
MOJIyYEHHBIX KOMOMHUPOBAHHMEM paHEe pPEHIEHHbIX TPOCTHIX 3aJad  JaeT
BO3MOXKHOCTh TNPHUMEHUTh 3HAHUS Y4YallluXCs, TEM CaMbIM BBI3BaTh HHTEpPEC K
3aHSTHIO, & CJIEJOBATEIbHO, OBBICUTH €0 3(P(EKTUBHOCTb.

[locne pemeHust KaXa0M 3amayu  CiEAyeT €Iie pa3 OIrJISTHYThCS Hazaj,
o0paTuTh BHMMaHUE Ha METOJl, KOTOPbIA OBbLI HCIOJB30BaH, MOMBITATHCA HAWTU
Jpyrue MyTH PEIICHUS, BBISIBUTH TO, YTO HEOOXOJMMO MOMHUTh. Tak Kak pelieHue
3a/1a4 SBJISIETCS OCHOBHOM JEATENbHOCTHIO MIPU OOYYEHUU MaTEeMAaTHKE, TO PEIICHHE
HEKOTOPBIX U3 HUX MOKET OBITh MPEJCTABICHO HECKOJIBKUMH CTIOCOOAMH.

Tak, Hanpumep, TOTUYECKUE 3a1a4l MOKHO PEIIUTh C TTOMOIIBIO JTOTHUYECKUX
pacCcyXJIeHUM; aJrOPUTMHUYECKHU, PA3JIMUYHBIMU S3bIKAMH  IIPOrpaMMUPOBAHMS,
CpeACTBAMU AJICKTPOHHBIX Tabyuil; rpaduuecku; TabauuHbiM criocoooM. CpaBHUB
pa3lIUuHbIE TMOJXOJbI, CTYJIEHTHl BBIOMpAIOT JJIsi ceOsi HamboJiee MOAXOASANIUN U
IIOHSITHBIN CITOCO0.

['oBops o0 pomm MaremMaTHYeCKMX 3ajJad B Pa3BUTHH Y CTYJCHTOB
CIIOCOOHOCTEM K CaMOCTOSITEILHOM TO3HABATEIBbHOW JEATEIbHOCTH TBOPYECKOTO
XapakTepa, OTMETUM  IOJIE3HOCTh  IOCTAHOBKM B  Mpolecce  00ydeHus
MaTeMaTHYEeCKUX 3aJad MpoOJIEeMHOTO W TPHUKIAIHOrO xapakrepa. K mpumepy,
MOKHO TPEJIJIOKHUTH CIeAYIoIHe Bonpockl: «Kak Bbl 3TO 00BsicHuTe?», «Kak Oyner
BBITJISIZICTh YCJIOBUE 3a/lauM, €CJIM U3MEHHUTh YCIOBHsS Bompoca?», «Kak u3meputhb
IO b IPSMOYTOJIBHOM paMKH U3 Mo (PoTo»?
3apaua Ne2 «CKOIBKUMU CITIOCOOAMHU MOKHO PacCTaBUTh 9 KHHUT Ha IOJIKE?».

JlanHyr0 3ajauy pemarT 10 TEOPHH BEPOSTHOCTH, MPUMEHSS (OpMYITy
KOMOWHATOPUKH CTYJEHTHI JIETKO MOTYT HAaWTH pEIIeHuEe, HO Tepei dTUM MOXKHO
JaTh UM BpeMsl 00yMaTh CBOE pelleHue, nepedparh BCe BO3MOXKHBIE KOMOWHAIIUH
pacCTaHOBKHU KHUT Ha IOJIKE.

Metoa caMOCTOSITEIFHOW PaOOThI SBISETCS OJHUM W3 CIIOCOOOB OpraHU3aIluu
y4eOHO - TIO3HABATEIbHOW [EATEIIbBHOCTH OOy4YaeMbIX TpH pEIICHUH 3ajad.
OOyuaemble CaMOCTOSITEILHO BEAYT IIOMCK pEIIeHHS 3aJa4d, OICPHUPYIOT
0000IIEHHBIMU JTAHHBIMH, €CTh BO3MOXHOCTH IOIBITATHCS PEIINTh HECTAHIAPTHBIM
crrocoOoM, BCE ATO SBIISICTCS @ HEOOXOIMBIM CTUMYJIOM JIsI TIOBBIIIIEHUS HHTEpeca K
00y4eHUIO.
3agauya Ne3 ['11e conb30BaTh MOHATHE WHTErpaia B OOBIICHHOM JKM3HU. Y CIIOBHE
3a7a4u nocrapieHo. CTyneHTaM MpeajiaracTcsi CaMuM HalWTH CIOCO0 pelieHus.

I[Ipu  BBIOOpPE MeTOda  pelieHHs  3aJadyd  HEOOXOJWMO  yYYHUTHIBATh
WHIWBUyaJbHbIE OCOOCHHOCTH CTYAEHTOB. AOUTypHeHTHl mocTynaioT B BY3bI ¢
Pa3IMYHBIM YPOBHEM MAaTEMAaTHYECKOM IMOJATOTOBKH, IMTOITOMY B IMPOIIECCE PEIICHUS
331a9d UM HEOOXOJMMO Ppa3HOE KOJMYECTBO BPEMEHH. 3ajadd IeJIecoo0pasHo
JaBaTh B KauyeCTBE JIOMAIITHEr0 3aJlaHus, T.K. B MPOIIECCe PeIIeHUs HEOOXOIUMO
oOpamraTeCs K paHee H3YYCHHOMY MaTepuanay, 4YTO TMpeanojiaraer padoTy c
yueOHMKaMHu U Apyroil cnpaBouHoil nuteparypoi. [lo muenuto JI.C. Briroackoro,
YCBOCHHE 3HAHMI TTPOUCXOIUT TOJIBKO B IPOIIECCE COOCTBEHHOM paboThl 00y4yaeMoro
C OTUMH 3HAHUSIMU.
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OnHa W3 NEpBOCTENEHHBIX 3a/Jad  NPENoAaBaTeNsl Ha 3aHATUU  3TO
HEOOXOIMMOCTh OpPraHM3alMd COOCTBEHHOM CaMOCTOSITEIbHOM paboThl  BCeX
CTYJETOB C MaTepUaloM KOTOPBIA HEOOX0auMO u3yuuTh. lIpenopaBatens AOKEH
JNOXOAYHMBO Pa3bsiCHUTHh U TOSCHUTH MATEpHUAJ 3aHIATHSA, a BCE OCTABIIEECS BpeMs
yIETUTh Ha YyIpaBieHHE pabdOThl CO CTYJEHTaMU IO H3y4YaeMOMY Marepuaity.
HeoOxonuMo HampaBidgTh U KOHTPOJIMPOBATH PAOOTy KaXKJOr0 CTYAEHTA TPYIIIbL,
Toraa 3p(HeKTUBHOCTh 00yUYEHUsI BO3PACTET.

['maBeHcTByOImMAas pojib B TOJYYEHUU TEOPETUUYECKUX 3HAHUM OTBOJIMUTCS
3alayaM. 3aJadyd CrIOCOOCTBYIOT MOTHMBAIMU BBEJIECHUS TOHSTHS, BBISBICHUIO HX
CYILIECTBEHHBIX CBOMCTB, YCBOCHHIO MaTEMAaTUYECKOW CUMBOJIMKH U TEPMUHOJIOTUU,
PACKpBIBAIOT B3AUMOCBSI3H MOHSATHS C IPYTUMU MOHSITUIMMU.

OtmeTuM, 4TO OOJBIIMHCTBO NPHUEMOB IOMCKA PELIEHUS MaTEMaTUYECKUX
3a/1ay 0a3upyercs Ha TOCTATOYHO CEPbE3HOM JIOTHYECKOM COMPOBOKIECHUH, TOITOMY
OBJIQJICHUE MMM YYAIIUMHUCS BO3MOKHO JMUIIb MPU YCIOBHM CHCTEMATUYECKOIO U
IIEJICHANPABIEHHOTO UX MpuMeHeHus. llerecooOpa3Ho MpakTUKOBATh B 3TUX LIEJSAX
KPaTKUH METOAOJOTMYECKU KOMMEHTapUid, pa3bACHSAIOIIMN Yy4almuMmcs CyTb
MPUMEHSIEMBIX IPUEMOB PELLICHUS 3a/1a4.

[Ipn pemieHun MareMaTHYECKHX 3a7ad YacTO MPUMEHSIOT AITOPUTMbI H
OMOPHO-JIOTUYECKUE CXEMBbL. AJITOPUTMBI MCHOJB3YIOTCA HE TOJBKO B MAaTEMAaTHKE,
HO M BO BCEX 00JIACTSAX YEJIOBEUECKOW NIESITENIbHOCTH, HAIPUMEDP, B CTPOUTEIHCTBE,
OpU BO3BEACHUU JIOMOB UM MOCTOB. AJNTOPUTMBI BaXHBl U3-32 OOJBIIOTO
pa3zHooOpa3usi TPUJIOKEHU, B KOTOPbIX OHU HCHOJb3ytoTca. [loHnMaHue Toro, Kak
paboTaloT aIrOPUTMbI, TAKKE MMEET pelIaroliee 3HaYeHUe /I Pa3BUTHS HABHIKOB
pelieHus MpooOJIeM U MOCTPOSHUS JJIOTUYECKUX PACCYKIACHHM.

CymecTBylOT  alropuTMbl MHOTHMX  MaTEMaTHYECKUX  3aJad, TOYHOE
BBIMIOJTHEHUE KOTOPHIX MPUBOJIUT K PEIICHHUIO JIFOO0H 3a/1auu ONpeIeICHHOTO Kiacca.
Croza OTHOCSTCS aATOPUTMBI PELIEHUS PA3JIMUHBIX YPABHEHU U HEPABEHCTB, CYMMBbI
U MPOU3BEIACHUN YUCEN, BBIYMCIEHUS MPOU3BOJIHBIX U MHTErPAJIOB U T.1. PemieHue
TaKUX 3aJ1a4 MO>KHO 3HAYUTEIILHO O0JIETYUTh, €CIH MPOBOJAUTH CIEIUANIBHYIO padOTy
10 00YYEHUIO YYAIIMXCS aIrOpUTMAaM PEIIeHUs 3a/1ay.

Takum oOpazoM, UIsi MaTeMaTHKH aJTOPUTMBI  SIBISIOTCS OJHUM U3
(dyHIaMEeHTaIbHBIX TOHATHA OCHOBaHWN MaTteMmaTwku. OOyueHWe MaTeMaTHKe Ha
J000M  ypoBHE 00s3aTENIbHO  BKJIIOYAaeT OOy4YyeHHE ajropurMaM. YMEHHe
dbopMynHpoBaTh W TMPUMEHATH AJITOPUTMBI Ba)XHO HE TOJBKO JJIA Pa3BUTHA
MaTeMaTH4eCKOr0 MBIIUIEHUS U MaTEMAaTUYECKUX YMEHHI; OHO O3HA4aeT Takke U
ymeHue GOpMyIMPOBATh MPABUIIA U BHITIOTHATh UX.

AnroputMmuzanus oOydeHUs MOHMMAETCs B COBPEMEHHOM OOYYEHHHU JIBYX
CMBICIIAX:

1. oOydyeHme ydammxcs aaropuTMam;

2. IOCTPOEHHUE U MCTIONIb30BAHNE AITOPUTMOB B O0yUEHUH.

Pemienne xkaxaol 3amadud  CKIAABIBAETCS W3 PELICHHUS 3JIEMEHTapHBIX
noa3azgady.  YMEHUE  BBICTPOMTh  LENOYKY  (WJIM  HOCJIEI0BATEIbHOCTD)
MPOMEKYTOUYHBIX 3a7a4 U PEIIUTHh UX BO MHOT'OM IIPEAONPENECISAET YCIEX B PEIICHUN
OCHOBHOU 3aiaun. B cBoeil mpakTUke Mbl JOOMBaeMcCsl aBTOMAaTH3Ma y4alllUXCs B
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BBITIOJIHEHUU TaKOM pabOThl MyTEM COCTABJIEHUS CHELMATbHBIX CXEM AJIEMEHTAPHBIX
NEUCTBUN, KOTOPBIE HA3BaJIU aJITOPUTMUUECKUMU NIPEANUCAHUSAMH.

[IpumMeHeHue anropuTMOB, OTOMBAET TBOPUECKUH MOAXOJ K PEIICHHIO 3a/ad,
CYUTAIOT HEKOTOPBIE MENAroru, XoTs C APYroll CTOPOHBI, TBEPIOE 3HAHUE OCHOBHBIX
3a71a4y Kypca U YMEHUE UX pellaTh, SABJISICTCS XOpOLIEed OCHOBOM Uil aKTUBU3ALUU
CaMOCTOSITEIIbHOM Y TBOPUYECKOM pabOTHI yualuxcsl.

B kaudecTBe mnpuMmepa, WIUIIOCTPUPYIOLIErO MPOLECC AITOPUTMHU3ALUU KaK
CpelCcTBO OOYYEHHMSI, MOKHO PACCMOTPETh CUCTEMY JIMHEHHBIX YPaBHEHU.

[IpumepoM rpaduueckoro ajaropuTma siBASETCS CXeMa Uil OUMCKa PEleHU
CUCTEMBI JIBYX JIMHEHMHBIX YPaBHEHUU C IByMs HEHU3BECTHBIMHU, IPEIACTABICHHON Ha
pucynke 11.

ITPEOBPA3OBAHUNE CUCTEMBI

y = kx1 + b1
P kl = kz .
A 1 HET
\ 4
TA HET CUCTEMA UMEET
—, EJMHCTBEHHOE
PEILIEHUE
A 4 \ 4
CUCTEMA UMEET CHUCTEMA HE
BECKOHEYHOE WUMEET PEILEHUMN
MHOXECTBO
PRINTEHUN
\ 4 \ 4
\ 4 A 4
A 4
KOHEI]

Pucynok 11- Pemenue cuctembl IBYyX JUHEUHBIX ypaBHEHUN (O10K-cXeMa)
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Pabota no 3aanHO# OJI0K-CXeMe:

1. VYuamemycs npemaraeTcs Opo4YUTaTh CXEeMY, M IOJB3YACh €,
chopMupoBaTh MPABUIO HAXOXKICHUSI KOPHEU CUCTEMbI ypaBHEHMM: «YTOOB HaWTH
KOPHH CUCTEMBI IBYX JINHEMHBIX YPABHEHUM. ... .. »;

2. B cnydae 3aTpyJHEHUU NpHU HAXOXKACHUU KOPHEH CHUCTEMbl YpaBHEHUH,
yyaleMmycsl yKa3blBaeTcs Ha OJIOK, Ha KOTOpBIM Hajg0 oOpaTUTh BHUMAHHUE, YTOOBI
UCIIPaBUTh OLINOKY;

3. VYuameMmycs mNpeayiaraercsi peuuTh CUCTEMY YpaBHEHUH (C IMOMOIIbIO
anroputMa): eciu K1=3, ko= - 2, b1=5, bo=4;

4. VYvyamemycsi 1aeTcs BO3MOXKHOCTb MPEJIOKUTh CBOM YUCIIOBBIE 3HAUCHUS
napaMeTpoB U o0paiasch K CXeMe HaiTH KOPHU CUCTEMbI YpaBHEHUI;

5. VYuamemycs camMoMmy Mpejjaraerci peuuTh CUCTEMY YypaBHEHHH Oe3
UCIIOJIb30BAHUS TAHHOM CXEMBI.

B nponecce pabothl puKcUpyeTCsl Bce 3aTPyIHEHUST YUAIIUXCsl, BBISICHSIOTCS,
9YeM OHHM BBI3BaHbI, M yCTpaHsArOTCA. OpUEHTAIMs B PEIICHUU 3a/Ja4 CIIOCOOCTBYET
O3HAKOMJICHUIO YYaIIMXCS C OOLUIMMHU CXeMaMU PeIlIeHUs 3aad.

JIns mocTpoeHuss anropuTMa HYXKHO MPOAHAIM3UPOBATH COAEPKAHUE W LU
oOy4eHHUsl, IESITEIbHOCTh yUYalIUXCsl MO €ro YCBOCHMIO, JACSTENIbHOCTh YUMTENS IO
OpraHu3aluu 3Toro ycBoeHus. [locTpoeHHBIN anroputM OOy4YeHHUsS JTOJDKEH OBITh
OCYIIECTBUM TEOPETHYECKU U MPAKTUYECKH, YUUTHIBATh OCOOCHHOCTH CTYACHTOB. B
Ka4yecTBE MPUMEPOB AJITOPUTMOB OO0YUYEHHUS MATEMAaTHKE MOTYT CIYXKHUTh: 00yueHue
J0Ka3aTeNbCTBY TEOPEM, oOy4deHue PELIEHUIO 3a1a4 U IpyTue.

B marematuke cepus 3a1a4y ONpeaeIeHHOTO TUIA CYUTAETCS PEIICHHOW, KOTraa
IUIsl €€ PEIICHUS YCTAHOBIEH aIrOpUTM. AJTOPUTM MOJApPa3yMEBaeT YKa3aHHE
YETKOIO0  YHOPANOYEHHOIO  KOJMYECTBA  KOHKPETHBIX  OINEpaluii, TOYHOE
OCYIIECTBJIICHHE KOTOPBIX OOECIEeYMBAET ycCleX B pelIeHHH 3aaaud. HaxokneHue
TaKUX aJrOPUTMOB SIBISIETCS €CTECTBEHHOW IieNiblo MaremaTtuku. Hampumep, B
anreOpe yCTaHOBJIEHBI AJITOPUTMBI, KOTOpPBIE IO 3aJaHHBIM KOX(hUIMEeHTaM
anredpanvecKkoro ypaBHEHHUS MO3BOJIAIOT COBEPIICHHO aBTOMATHYECKU ONMPENEIUTh,
CKOJIKO PAa3JIMYHBIX KOPHEM HMEET JaHHOE€ ypaBHEHHE (M KAaKOM KpaTHOCTH), U
BBIYHCIUTD 3TH KOPHH C JIT0001 Hamepe | 3aJaHHON TOYHOCTHIO.

D¢} dexTHBHOCTh MAaTEMATUUECKHUX 33/1a4 U YIPAKHEHUN B 3HAYUTEIILHON Mepe
3aBUCHUT OT CTETICHU TBOPUYECKON aKTUBHOCTH O0YYAIOUTUXCSI TIPU UX PEIICHUH.

CeronHst HYXXHBI (DYHKIIMOHAJIbHO TPAMOTHBIE BBIITYCKHUKH, CIOCOOHBIC
BCTYIaTb B OTHOILICHHMS C BHEIIHEW Cpefoi, OBICTPO aJanTHPOBATHCS H
(GYHKITMOHUPOBATH B HEH.

CoBpeMeHHOE Ka3axCTaHCKOE O0O0pa3oBaHHE JIOHKHO OBbITh KOHKYPEHTHO
CIIOCOOHBIM, BBICOKOKAYECTBEHHBIM, TAaKHUM, 4YTOOBI BBIMYCKHUKH Ka3aXCTaHCKOMU
IIKOJBl MOIJIM MPOAOJDKATH OOyYE€HHE B OTEYECTBEHHBIX M 3apyO€KHBIX By3aXx.
l'ocynapcTtBo M OOILIECTBO CTABUT MEpENl YUHUTENIEM 3adady - cO3[aTh YCIOBHS
FapMOHUYHOTO Pa3BUTUS YUYEHHKA KaK JIMYHOCTH, OOECHEYUTh BBIMYCKHUKA
BBICOKOM  (DYHKIIMOHANBbHOM TI'PaMOTHOCTBIO. Takke BONpoc (YHKIIMOHAIBHOMN
rPaMOTHOCTH YYaIllUXCSl U BCEro MOJAPACTAIOLIETO MOKOJIeHUs1 oTpaxkeH B [locmanun
[Ipesunenta PK - Jlugepa Hamuu H.A. Hazap6aeBa: «HeoOX0AUMO Takke YyIEIsATh
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00JIblII0e BHUMAaHUE (PYHKIIMOHAIBHOM IPaMOTHOCTH HAIIMX JETed, B I[E€JIOM BCETO
MOAPACTAIONIETO MOKOJICHHS. JTO BaXXHO, YTOOBI HAIIM JETH ObUIM aIlaliTUPOBAHbBI K
COBPEMEHHOM KU3HU» [62].

[lo croBaM MOCTOSIHHOTO TpeAcTaBUTENs BceMHupHOro Oanka B Kaszaxcrane
Kan-Opancya Mapro «TeHACHIUS TOHIWKEHUS (QYHKIMOHATBLHOW T'PAaMOTHOCTH
TOBOPUT O HEAOCTATOYHOW BOBJICUCHHOCTH YYCHHUKOB B IMPOIECC OOYYEHHS, UTO
MOXET ObITh MPU3HAKOM CTarHalliu cucTeMbl oOpa3oBaHus. [Ipobiema Bo3HUKIIA HE
ToJibkO B KazaxctaHe, oHa MpoOsBIsSETCS BO MHOTHMX CTpaHaX MHUpa M yCyryOsieTcs
n3-3a Ma”vaeMun» [76].

CoBpemeHHOE OOIIECTBO CTaBUT Iiepell OOpa3oBaHUEM HOBBIC LIEJIH:
JUYHOCTHOE M MPO(ECCHOHAIIBHOE pPa3BUTHE, KOTOPOE JOJDKHO OOECTeUHTh
HernpepbpiBHOE OOpa3oBaHUE 4YeloBeKa B HH(POPMAIIMOHHOM OOIIECTBE. YMEHUE
OPUEHTHPOBATHCS B WH(OPMAIIMOHHBIX MOTOKAaX, aHAJIMW3UPOBATh, MPUMEHSATH U
npeoOpa3oBbIBaTh 3HAHUS — pE3yJAbTAaT COBPEMEHHOro oOpa3oBaHus. [ JTaBHBIM
pe3yabTaTOM 00YUYEHHUsI B IIIKOJIE U BYy3€ CTAaHOBUTCS (PYHKIIMOHATbHASI TPAMOTHOCTb.

KiroueBbIM  KOMIIOHEHTOM  (PYHKIIMOHAJIBHOW TPaMOTHOCTH  OIPECIsSeTCS
CIOCOOHOCTh TPUMEHATh YUeOHBIC 3HAHUS HE TOJHKO B YUCOHBIX, HO M B PA3JIUYHBIX
KU3HEHHBIX CUTYyaIUsAX, YMETh pad0TaTh ¢ Pa3IUYHBIMU UCTOYHUKAMU UH(OPMAIIUH
U KPUTHUYECKH OIICHUBATh TOJYYCHHYIO HWH(OpMaIHIO, BBIIBUTATh TUIOTE3bI U
IIPOBOJIUTH MCCIIEIOBaHUS, 0OOCHOBBIBATh BHICKA3aHHYIO TOUKY 3peHus [77].

Pa3BuTuio (yHKIMOHAIBFHOM T'PAaMOTHOCTH CIOCOOCTBYET MaTeMaThyecKas
IPAMOTHOCTh YYalIUXCs, KOTOpas SIBJIIETCS COCTABHOM €€ YacCThIO.

OyHKIIMOHANIbHAS MaTEMaTHYECKasi TPAMOTHOCTD - 3TO CIIOCOOHOCTh YellIoBeKa
pemiath CTaHJIapTHBIE >KU3HEHHBIC 3aJaud B Pa3IUYHbIX cdepax KHU3HU U
NEeATEIIbHOCTU HAa OCHOBE MPUKIAJIHBIX MATEMAaTUUECKUX 3HAHUU.

CymHOCT,  MHOHATHUA  MAaTEeMaTUYECKOM  IPaMOTHOCTH  OIpEAeNseTcs
CIEAYIOIINMU MTPU3HAKAMU:

— TOHMMaHUEM pPOJIM MAaTEMATUKU B COBPEMEHHOM MHUPE;

— BBICKa3bIBaHMEM OOOCHOBAHHBIX JIOTHUYECKUX CYXKICHHI;

— T[PUMEHEHUE 3HAHUN MATEMAaTHUKA U €€ METOJOB i YyIOBJIECTBOPEHHS
MOTPEeOHOCTEH JHOICH.

Kak moka3piBaeT mNpakTHKa, NpaKTAYECKas peanu3alusi [0 Pa3BUTHUIO
MAaTEMAaTH4YECKOW TPAMOTHOCTH OCYIIECTBISIETCS IPU PELIEHUHA NPUKIAAHBIX U
WHTETPUPOBAHHBIX 3a/ady (MaTeMaTMKd U (U3UKKA, MaTEMaTUKU U OHOJIOTHH,
MaTeMaTUKu M Teorpauu W T.J.), BHEAPSAS DJIIEKTHBHBICE KYypChI, TPOBOJIS
TECTUPOBAHHE B OHJIANH-PEKUME, HANpaBICHHbIE HA TOBBIIICHUE MPUKIATHBIX
MaTeMaTU4eCKHUX HABBIKOB.

B mpaktuueckoi nesTenbHOCTH, OMHUM H3 d()PEKTUBHBIX CIIOCOOOB Pa3BUTHS
(GYHKITMOHAIPHONW TPAMOTHOCTH Ha 3aHSTHSIX MO MAaTEMATHKE SIBISICTCS TMPHUKIIATHBIC
3amanug. Kpome TOro, pemieHme 3agad TPAKTHYECKOTO COJEPIKAHHS CIIOCOOHO
MIPUBUTH UHTEPEC Yy YUaAIIETOCS K U3YYCHUIO MAaTEMaTUKHU. Takue 3aJaHusl U3MEHSIOT
OpraHU3alui0 TPAAUIUMOHHOTO ypoka. OHU 0a3upylOTCS Ha 3HAHUSIX, YMEHUSX H
TpeOYIOT  HABBIKOB  NPUMEHEHMS  HAKOIUICHHBIX  3HAHWM B MPAKTUYECKOU
NEATENBHOCTH.
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Ha pucynke 12 mnpexncraBieHbl pe3ysbTaTbl OOYyYEHHMs, HANpaBIECHHbIE Ha
(bopMHpOBaHUS MATEMATUYECKON I'PaMOTHOCTH.

Pacmnio3naer HpO6H€MLI, KOTOPBIC BOSHUKAIOT B Opr>K8.IOH.[€I>i JNEUCTBUTEIILHOCTH U MOT'YyT
OBITE PEIICHBI CPECACTBAMUA MATECMATHKH

dDOpMmepyeT 9TH l'[pO6J'ICMBI Ha sA3bIKC MaTCMAaTHuKN

Pemraer nmpoOGiieMbl, HCIIOJIB3YS MaTeMaTUYecKrue GakThl U METO/IbI

HHTepnpeTupyeT NOJy4EHHBIE PE3YIBTAThI C YUETOM 10CTaBIEHHOU MPOOIEMBI

AHaHI/ISI/IpyCT HCIIOJIb30BAHHBIC MCTO/IbI PCHICHUA

DopMyNUpyeT U 3alUChIBACT PE3YIbTAThl PEIICHUS ]I

Pucynok 12 - ®opmupoBanne MmaTeMaTH4e€CKOM rpaMOTHOCTH

BaxxubiM  cpeAcTBOM, OOECHEUMBAIOIIUM JOCTHKEHUE TMPUKIAAHOW H
NPAKTUYECKON HAMpPaBIEHHOCTH OOYyYEeHHS MaTeMaTHKe, SIBISIETCS HCIIOJIb30BaHUE
MEXIPEIMETHBIX CBsI3el. BO3MOXKHOCTh MOJOOHBIX CBsI3el 00yCIIOBIIEHA TEM, YTO B
MaTEMaTUKE U CMEXKHBIX JUCIMIUIMHAX U3YYalOTCS OAHOUMEHHbBIE MOHATHUSL (BEKTOP
— B MaTeMaTuke U (U3HUKE; MATPUIIBI- B MaTeMaTUKe U MH(OpMATHKE, KOOPAUHATHI —
B MaTeMmaTuke, Gu3uKe U reorpaduu; ypaBHCHHS — B MaTeMaTHKe, (PU3UKe, XUMUH,
byuakuu u rpaduku — B MaremaTtuke, (usuke, Ouonorum). Takoe B3aUMHOE
MIPOHUKHOBEHUE 3HAHUU W METOJIOB B pa3lInyHbIe Y4eOHbIC AUCIMIUIMHBI HE TOJIBKO
MMEeT MPUKIAJHYI0O U MPAKTUYECKYI0 3aBUCHUMOCTh, HO U OTPaKae€T COBPEMEHHBIC
TEHACHIIMN PAa3BUTUS HAYKH, CO3JACT OJIATOMPUATHBIC YCIOBUS A (HOPMHUPOBAHUS
Hay4YHOTO MHUPOBO33PEHUSI.

B name BpeMst 4TOOBI OBITH XOPOIIUM YUYWUTEIEM MATEMATHKH W TPAMOTHO
oOydaTh ydYalMxcs PENICHWIO 3a7ad, HY)KHO peliaTh MaTeMaTHYeCKue 3aJadu
pa3HOro YpOBHS CIOXHOCTU. OBnajeBasi pa3HbIMM METOJIaMHM pEIICHHS 3ajad,
OpPraHW30BBIBATh KOJUICKTUBHYIO W WHIWBHIYAIbHYIO ICATEIBHOCTH YYaIIMXCS B
peuieHuu 3aaa4d u jap. Ilpu 3ToM yuuTento B mpouecce 0OydeHHs CIeAyeT MbITaThCs
riy0o’ke BHUKATh B MPHUKIAAHYIO HANPAaBICHHOCTh CAMON MaTEeMaTHUKH M €€ CBSI3U C
JIPYTHMH TPEIMETAMHU.

Jonas Jader, Johan Lithner, Johan Sidenvall [71, p. 1120] B cBoeit paGore
MIPOAHATTU3UPOBAIH MOAOOPKY YYCOHHKOB TIO MaTE€MaTHKE ISl CPEAHHUX INMKOJ W3
JBEHA/IIIATH CTpPaH, YTOOBI JIy4llle MOHSTh, KAaKyl0 MOMOIIbL OHH MOTYT OKa3aTh B
MpenojaBaHud U OOYYEHUU pPEICHUI0 MaremaTudyeckux 3anad. bomnee 5700 3amau
CpaBHUBAJIM ¢ UH(GOPMALIMEH, MPEIOCTABICHHON paHee B KaXKIOM YYEOHUKE, UTOOBI
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OINPEIENNUTh, MOYKHO JIM PEIIUTh KXAYI0 3aJady, UMUTUPYs AOCTYIHbIE IIa0JIOHBI,
WU pelIeHHe HYXHO ObUI0 HaxXxoAuTh 0€3 pyKoBOACTBa U3 ydeOHHKA. OHU
ONpENENUIIN, YTO MEXIY ABEHAJAThI0 YUEOHHMKAMHU €CTh CXOJICTBO B TOM CMBICIIE,
YTO  OOJBIIMHCTBO  33Ja4 MOXXHO OBUIO  pElIHUTh, HUCHOJb3Yyd 3apaHee
MOATOTOBJICHHBI IMA0JOH peleHuss B KAayecTBE PYKOBOJCTBA. 3HAYUTEIBHO
MEHbIIAs J0JIs 3a/1a4 U3 y4eOHUKOB TpeOoBaia MOCTPOCHUS pelIeHUs, HE OMUPasiCh
Ha 3apaHee 3aJaHHbIM JOCTYIHBIN aJrOPUTM PELLICHUS.

Ananuzupyst poiib 1 (GYHKIHMU 33734 B CBS3H C pedopMOl MaTeMaTHUYECKOTO
oOpa3oBaHus B Mupe, B ToM yucie u B Kazaxcrane, moctaHOBKa 3aJlay cTaja OJHUM
U3 BaXXHBIX MOMEHTOB B Pa3BUTHUM METOJMKH mpenojaBanus. Kak m3BecTHO Oosee
50 % ayauTOpHOrO0 BpPEMEHM y4alluecs W CTYJIEHThl TPATIT Ha pPElIEHUE Pa3HOTo
polla MareMaTMYecKux 3aaad. Ecnu copep’kaHue MaTeMaTHuyecKoro oOpa3oBaHUs
KapAMHAJIBHO HE TMOMEHSJIOCh, OJHAKO 3HAYUTEIbHO CMECTHJICA aKIEHT K
TpeOOBaHUAM YMEHMSIM, a TakkKe HaBblkaM. Bunousmensercs ¢opmynupoBka
MaTeMaTU4YeCKuX 3anad (ymop Jenaercss Ha HECTaHJapTHbIE, JIOTUYECKHE,
npoOsieMHble, MPUKIaJAHbBIE W T.A.), 3a/al0TCSI B KOCBEHHOM (opme, pelieHue Ha
BOMPOC MOTpedyeT MOoApOOHOTO paccMOTpeHHs 3amaur. OOHOBIIEHHE COAEpKAHUS
MaTEeMaTUYECKUX 3aj[a4, HAMPABIEHHO Ha pa3BUTHE (PYHKIMOHAIBHONW IPAMOTHOCTH
U KPUTHUYECKOTO MBIIUICHHS, a TaKK€ YMEHUS MPUMEHSITh MOJIyYeHHbIC 3HAHUS B
MOBCEJIHEBHOM JesATeabHOCTH. MHOTHE 3alauyu M yOpaKHEHUWE cTaiu OoJiee
YCIOKHEHHBIMHU, HX COJEpXKAaHUE U300MWIyeT MaTEeMaTUYECKUMH TOHKOCTSMH,
rpadukamu, tabnuiamu, cxemamu. llosTomy mepen memaroraMud CTOMT OOJbINast
METOJIMYEeCKass MpodiieMa MO METOAMKE OOY4YeHHUsS pEIICHUI0 HOBBIX KIIACCOB
MaTEeMaTUYECKUX 3a/1a4.

Pemenune wmHOrMX 3amay  TpebyeT OT Y4YalIUXCS XOPOIIO  Pa3BUTOM
CIIOCOOHOCTH K TBOPYECKOW JEATEIHHOCTH WM YMEHHUS OTHICKATh ONTHMAJbHBIN
MyTb PEIICHMUS.

Takum oOpa3zoMm, HamMHu [aHO OMNpeAeNieHWE 3aJaydl HCXOJs U3 Pa3IMUHBIX
MOJIXOJIOB, PACKPBITO OMpeeiIeHUE, COAepKaHue U POJIb MaTEeMaTHYECKUX 3ajad, Ha
OCHOBE TpeOOBaHMWI K 3ajjayaM MPEJICTABIEHb OCHOBHBIC BU[IbI, METOJIBI U ATallbl
pELIeHNs] MaTEMaTHYECKUX 3a/1a4.

1.3 IIpobjembl NOATOTOBKH OyIyIIMX YuHTeJieii MaTeMaTHKH K
HCMOJIb30BAHUIO NPUKJIAJIHBIX 32/1a4 B 00y4eHUH

B oOpa3oBaTenbHBIX cTaHAapTax OOJBIIMHCTBA CTpaH 0co00e BHUMAaHHE
YAEISIETCSl BaXHOCTH CBA3€HM IIKOJIBHOW MaTEMaTHUKW C MOBCEIHEBHOM XKU3HBIO. B
70-¢ Tompr B lommmaHaumM BHEpBBIE IIOSBWJIACH IIporpaMma IO Ha3BaHHUEM
«Peanmuctuyeckas marematuka». CyTh JaHHOW MpOrpaMMBbl 3aKJII04ascs B TOM, YTO B
coaepkaHUM 00pa3oBaHUA TpernoiaBaHus «PeamucTudeckol MaTeMaTHKI) OOJIBITUI
YKJIOH JEJajcs Ha €€ MPAKTHYECKOE NPHUMEHEHHE, T.€. CIABHATa MaTeMaTHYECKUX
WCCIICIOBAaHUM B CTOPOHY TMPUKIAIHBIX 3adad  (3aJa4 ¢ MOPaKTHYECKUM
coaepkanreMm). B MeroguueckoM miaHe y4yeOHBIM mpolecc B HEM ObLI HACHIIICH
peallbHBIM COJICp)KaHMEM M BHHUMaHHUE TMpernojaBareyiel OblI0 oOpameHo Ha
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3HAYMMOCTh CaMOCTOSITEIbHOM paboThl oO0yudaemblXx. B mocienyroiiemM MHOTHe
3amajHble CTPaHbl Ha4YaJld MPUMEHITh B CBOMX OOpa30BaTENIbHBIX MpOrpaMMax 3Ty
UJICI0 ¥ IPOJIOJDKUIIN Pa3paO0TKU B JAHHOM HaIpPaBJICHUH.

[enbto 0O0yueHHs pearuCTUUECKON MaTeMaTHUKE SIBJSJIOCH MpeoOpa3oBaHUE
mpoiiecca U3y4eHus: MaTeMaTUKH B YBIEKATEIHLHOE U TOJIE3HOE 3aHITHE C TTOMOIIIBIO
WCIIOJb30BaHUSl TMPUKIAAHBIX M KOHTEKCTHBIX 3a/Jad. 3aHsATUS B paMKax
peaTuCTUYHON MaTeMaTUKH HayuMHAIOTCS C Toadopa 3aaad, COOTBETCTBYIOIIUX
YPOBHIO 3HAHMM W HABBIKOB ydamiuxcs. [locie 3Toro y4duresnb BBICTYIIAeT B POJIH
MMOMOIIHUKA-KOHCYJIbTAaHTa, KOTOpPbI  ToMoraer oOy4aeMbIM TIPEOJI0JIEBAThH
TPYJIHOCTH, BO3HHUKIIHUE B MPOIECCE pElIeHUs MPUKIAJHBIX 3aj1ad. PeamuctuyHas
MaTeMaTHKa MOJIHOCThIO MEHSET TOHUMAHHUE TOTO, UTO TaKOE Y4eOHBIN MaTepHal 1o
marematuke. OOyueHHE pEaTMCTUYECKOM MaTeMaTHKe JesiaeT 00pa30BaTEIbHYIO
KyJIbTypy Oojiee JWHAMHYHOW, B TOXKE BpeMs, HE JHIIas ee o0pa3oBaTelbHOU
IeHHOCTH. TakuM oOpa3oMm, Ha CETOAHSIIHWUNA JEHb peauCTUYHAs MaTeMaTHhKa
SIBJISIETCST WHHOBAITMOHHON 00pa30BaTENbHOM TEXHOJIOTHUEH, KOTOpas MOIYEepPKUBACT
pOJIb MaTeMaTHKH Kak cdepbl YeIOBEUYECKOW JESATEILHOCTH, TECHO CBS3aHHOW C
peaTbHBIMU JKU3HEHHBIMU CHUTYallUSIMH M HCIIOJIB3YETCS KaK OTIpaBHAs TOYKa
oOy4eHUs.

B noBceHeBHOM )XU3HU JIIOJIU TIOCTOSIHHO CTAJIKUBAIOTCS C PEIIEHUEM TeX WIIU
UHBIX CUTyaIlui. 3a4acTyl0 MHOTHM JIIOJISIM MPUXOAUTCS NMpUaraTb MHOTO YCHUIUN
JUTSL pa3perieHusl BO3HUKIIUX TPYIHOCTEH peajbHOM KU3HHU: OHU HE 3HAIOT C YEro
Ha4aTh, KaK JEMCTBOBATh, KAKOE pELICHHUE JIydllle TPeaAnpuHsaTh. g Toro, 4ToObl B
peaNbHON KU3HHU CTYACHTHl MOTJIM HE OOSATHCA BO3HHUKIIUX Ha MX IYTH MpoOieM,
HEoOX0IMMO B HIKOJIBLHOM Kypce u BY3ax pa3buparh Takue 3agauu, KOTOpble OyayT
OoTpaXkaTh peajlbHYyI0 NEUCTBUTEIHLHOCTh U KOTOPHIE MOXHO C JIETKOCTBIO PEIIUTh
MaTEMaTUYECKUMU METO/IaM.

[lonydyenne akageMUYecKOl CBOOOABI Ka3aXCTAHCKUX BY30B IO3BOJISET
CBOOOJIHO KOOPJMHHUPOBATH CBOM OIO/KET M CO3/1aTh OJaronpUATHBIC YCIOBHS IS
NPUBJICYCHUS BHEIIHUX WHBECTUILIMA B CBOM ydeOHbIe 3aBeneHus. [losTomy By3am
HEOOXOJIMMO TECHOE COTPYIHUYECTBO C KPYMHBIMH MPEANPUIATHIMHU, KOMIAHUSIMHU,
o0pa3oBaTeIbHBIMH YUPSKACHUSIMU W JIPYTUMHU OTpAcCisAMH OHW3HEcCa, YTO, B CBOIO
odepesb, CIIOCOOCTBYET Pa3BUTHIO YUYCOHBIX 3aBEJCHUN M 00ECTICUCHUIO KOHEYHOU
3aHATOCTH OYYIIUX CIIEUATIUCTOB.

B XXI Bexe B ¢opmare peanuzammu Kouueniuu Industry 4.0 akTyanapHO
BHenpenue mnpuHiMnoB STEM — oOpaszoBanus (Science (nayka), Technology
(rexnonorun), Engineering (wmxenepusi), Mathematics (mMarematuka). B ocHoBe
STEM — o6pa3oBaHms MOJIOKESH MHTETPATHUBHBIN MTOAXO0/I, TA¢ YIeOHBIC TUCIUTUTHHBI
cBa3anbl Japyr ¢ apyrom. B 2009 rony CHIA npu noanepxke npesunenta CIIA
bapaka OOambl Hauanu peanuzanuio ugen STEM - oOpa3oBaHusi Kak cerMeHTa
numakTukn B ¢opmare mpoekra «Educate to Innovate». HammonanbHBIM COBET 1O
Hayke u TexHonorusaMm (NSTC) mpu ydactum obOpazoBarenbHoro komurera STEM
(CoSTEM) m HammoHaIbHOTO cooOmecTBa paspaboran natwietHud miaH «North
Star (Ilomspuast 3Be3ma)», KOTOpBIM OBLT 3aBepmieH B jgekabpe 2018 .
CootBercrBytoniue mnporpammbl STEM coznanbl U GyHKUHMOHHPYIOT BO MHOTHX
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cTpaHax mupa, Bkitouas Kwurail, Uaauto, Cunranyp, CIIA, BenukoOpurtanuio, a
taxxe Kazaxcran, Poccuto u Ykpanny.

OtBewass Ha 3ampocskl pbiHKa STEM-oOpa3zoBaHue (GOpMHpPYET HayuHBIE,
TEXHOJIOTUYECKHUE, WHKEHEPHbIE, MaTeMaTH4YeCKue, a Takke WH(OpPMallMOHHBIE U
KOMMYHHUKaIIMOHHbBIC KOMIIETEHIIUH. [Tpu ATOM KOMILJICKCHBIH,
MEXIUCIUIUIMHAPHBIA M MPOEKTHBIM MOAXOJ PEaTu3yeTcss B KOHTEKCTE peabHbIX
KU3HEHHBIX cuTyanuid. OO0pa3oBaTelbHBIA MPOIIECC OPUEHTUPOBAH HA MPUMEHEHHE
TEOPETUYECKUX 3HAHUN B MPAKTUUECKOW JEATETLHOCTH C HWHTEIPUPOBAHHBIM
MpeCTaBICHUEeM TUCIMIUIMH (MaTeMaTuka + TexHosioruu + uHdopmatuka). Bee 1o
crocoOCTBYEeT (POPMUPOBAHUIO Y CTYJAEHTOB CAMOCTOSATEIBHOCTH U KPUTHUYECKOTO
MbllLIeHus [78].

Kak Buaum, onHuM U3 OCHOBHBIX 35ieMeHTOB STEM — o0pa3oBanust siBIseTCS
MaTreMaTHdecKas IMOATrOTOBKA CTYACHTOB, KOTOpas B CBOIO OY€pe/lb yCTaHABIMBACT
HOBBIE TPeOOBaHUS K MOJTOTOBKE OYyAYIIUX YUUTENICH MaTEMaTHUKHU.

B Hactosimee Bpems B 00ydeHUHM CTYACHTOB MaTeMaTHKe OCOOCHHO
aKTyaJIbHBIM SIBJIICTCS MOKA3 €€ MPAKTUYECKOro 3HAYEHUsS MPHU pPElIeHUH MpoodiieM,
BOZHHMKAIOIINX B JEHCTBUTENBHOCTH. I[IpoOieMe mnpuKIagHOW HANPaBICHHOCTH
o0y4yeHHs MaTeMaTHKe B HAyYHO-METOJIMYECKON JTUTEpaType MOCTOSHHO YICISeTCs
BHUMaHue. B pasHoe BpeMs mnpoOiaeMaMu TPUKIAIHBIX 3a7ad  (MPaKTHUKO-
OPUEHTHPOBAHHBIX) B Tporiecce oOydeHus matemaTuku B BY3e u cpemneit mikoiie
3aHUMAaJIUCh MHOTHE y4ueHble-MeToaucThl Kazaxcrana u ctpan CHI'. Dtoit npobieme
nocBsieHsl padotel B.A. Jlanmunarepa [79], H.A. Tepemmuna [14], U.M. [llanupo [16],
M. Taxuena [80], M.B. Erymnosoii [20], C.M. Ceuronoii [81], P.A. CanBakacoBoii
[22], A.K. bex6onranosoii [82], E.A. Tysakosa [38] u apyrux. B paGorax aBTOpOB
JAHO OTpeJieJIeHNe MPUKIIATHON 3a/1auu, ONpeAesieHne MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1ay, OMKUCAaHbI TPeOOBAHUS IS TAKUX 3a/1a4 U MOTHUBAIIUS OO y4YECHHUS.

B 3apyOexHbIX HaydHBIX paboTax HE BbIpaOOTaHA €IWHAs TEPMUHOJIOTHSI,
KOTOpasi OmpenensieT TMpUKIaAHble 3adaud  (MPUKIAAHBIE 3a7aud, 3a7add
MOJICTTUPOBAHMSI, peajbHbIC 3a/Jaud, PEATMCTUYHBIC 3a/Jaud, OBITOBBIC 3aJayH,
KOHTEKCTHBIE 3a/1a4M).

B paboTtax W3BECTHBIX MAaTEMAaTUKOB-METOJMCTOB TakK)Xe HET OJIHOTO
YCTOSIBILIETOCS  TEPMHHA: IPAKTUKO-OPUEHTUPOBAHHbIC 3aJaHusl W 3aJayu
MPAaKTUYECKON HAINpPaBICHHOCTH, 3aJlaud C¢ IpakTtuueckuM cogepxkanueM (Illanmupo
N.M.), npaktuyeckue 3anaun (Opuaman JI.M.), npuknansuelie 3anauu (Tepemmnn
H.A)).

Cnenyer oTMETUTh, 4TO 3a nocliiennue 30 JeT uccieaoBaTeau He BbIpadoTanu
OJIHO3HAYHOW TEPMHHOJIOTMYECKOW MHTEPIPETALNH MOHITUSL «IIPUKIaJHAs 3a/7a4ay,
XOTsI 3TOMY BOIPOCY YJEs€TCs 3HaYUTEIbHOE BHUMAHUE.

OnHako [0 HACTOSINIETO BPEMEHM YYEHBIMHU-TIEAroraMu MpeICTaBICHBI
pa3Hble OMNpeNeNieHHs] TePMHUHA «HpHUKIafgHas 3aaada». B tabmuue 4 mpencraBieH
aHaJIu3 TEPMUHOJIOTMYECKUX TPAKTOBOK COACPKAHUS TOHATHUS  «IPUKIIAHAS
3a/1aua», «MPaKTUKO-OPUEHTUPOBAHHAS 3a/1auay, «TEKCTOBAs 3ajiada» Npu 00yuYeHHUH
MaTeMaTHKe B MeJarorudyeckux By3ax M IIKOJIaX.
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Tabmuua 4 - Wurepnperauuss NOHATHM «IpUKIAgHAs 3a7adya», «IIPaKTHKO-
OPUEHTUPOBAHHA 3a/1a4a», «TEKCTOBAs 3a7a4a

Ne Tepmun, aBTOp ConepxaHue TepMUHA
1 2 3
1. Tepemwnn H.A. «IIpuxiamHas 3agada» TpaKTyeTcs KaK «CO3JaHHAas BHE
[14, C.12] MaTE€MaTHK{, HO pelaTbh KOTOPYK HYXHO MareMaTu4eCKUMU
CPEJICTBAMM.
2. Cromsip A.A. Kormpa B kakoi-uuOynp oOmactu Hayku (HE MaTeMAaTHUKH),
[15, C.145] TEXHUKHA WIM IPAKTHYECKOW JEATEIbHOCTH BO3HMKAET 3a7aya,

OHA HE SBIISETCS MATEMAaTUYECKOU IO CBOEMY COJCPKAHUIO. ITO
3a1aua (pusnyeckas, OMoNIOrudYecKas, XUMUYeCKas, TEXHUYECKask 1
T. O. Korna KE XOTAT TaKYIO 33}13‘1}’ pemaTL MAaTCMAaTUYCCKUMHU
CpPEICTBAaMH, €€ Ha3blBAlOT MPUKIAAHON ([0 OTHOUICHHIO K

MaTeMaTHKe).
3. [Marmmmpo .M. [TonsaTue MaT€eMAaTHYeCKOW  3aJa4yu c MIPAKTUYECKUM
[16, C.5]. COJICpKAaHUEM pPACCMATPUBAECTCS KaK pPaBHO3HAYHOE TMOHSITHIO

3a/1a4M NMPUKJIAJHOTO XapaKkTepa.
[Ton mMaremarnueckod 3agadeldl C MPAKTUUYECKUM COIEPKAHHEM
(3amaveit mMpUKIIAIHOTO XapaKkTepa) MOHUMAETCs «3anada, (adyra
KOTOPOW pacKpbhIBaeT MPHIOKECHHUS MAaTEeMAaTHKA B CMEXHBIX
y4eOHBIX IHCHWIUIMHAX, 3HAKOMUT C €€ KCIOJb30BaHHEM B
OpraHMu3allii, TEXHOJOTMH M  HKOHOMHUKE COBPEMEHHOTO
MpoW3BOACTBA, B cdepe oOcayxuBaHus, B OBITY, TIpH
BBITIOJTHEHUH OBITOBBIX OTIEpaIHiiy.

4, Erynosa M.B. [IpuknagHas 3amaya, HalIpaBieHHAs HA 00ydeHHE MPAKTUUYECKOMY
[20, C.126] NPUMEHEHUIO MaTeMaTHKA - 0JTO 3ajada, OCHOBAaHHAs Ha
COIepXKATEIBPHOM MOJIENM peajbHOro O0BeKTa (CUTyalluH,
SBIIEHUS, TIpollecca), MaTeMaTH4ecKas MOJeNb KOTOPOTO MOKET
OBITH NOCTPOEHA C MOMOIIBIO HIKOJIBHOTO Kypca MaTEeMaTHUKH.

5. Opentpayt E.H. [IpakTHKO-OPHEHTUPOBAHHBIC 3aJaud — OTO OCOOBIH BHUJ
[34, C. 24] CIOKETHBIX 3a/1a4, MOKa3bIBAIOIINX TPUMEHEHUE MAaTEMAaTUUECKON
TEOPUU B MPAKTHUUECKUX CUTYALIUSIX.
6. CeutoBa C.M. [Ipuknaanpie 3agaud  — 93TO  3aJadyd  BO3HHUKAIOIIUE B
[83,9-106.] MOBCETHEBHOM KU3HM U PEIIacMbIe CPEACTBAMU MAaTEMAaTHKH
7. TysxoB E.A. [lonatue  xowmexkcmuou  3a0auu  paccCMaTpUBACTCS  Kak
[38, C. 4] pPaBHO3HAYHOE TMOHATUIO MPUKIATHOW 3aJaud WM  3aJadeit

MCXKIIPCAMCTHOI'O XapaKTepa.

Ilon KOHTCKCTHBIMHA 3aJadyaMu IIOHUMAarOTCs 3aJadyu
06y0HOBJ’IeHHLIe HpaKTquCKOﬁ H606XOI[I/IMOCTBI-O (HpaKTI/IKO'
OPUCHTHPOBAHHBIC 3a,[[a‘-II/I).

8. IInckynosa E.B., Ilpakmuxo-opuenmupogannas 3aoaya — 3TO TEKCTOBas 3ajaya,
benkuna H.B., HOCAIAsE HE TOJbKO JUIAKTUYECKUM  XapakTep, HO U
O6yxoBuu B.B., JIOCTOBEPHOCTh OMHUCHIBAEMON CHUTyallud, U JIOCTYMHOCTb €€
[lIeBmroBa JI.H. pa3peleHus CpeICTBAMU IKOJIBHOTO Kypca.

[84, C. 6]

9. ®puaman JL.M. [Mox mexcmosvimu 3a0auamu TOHUMAIOT 3aa4d, B KOTOPBIX

[66] OTIMCaH HEKOTOPBIN CIOXKET C IENbI0 HAX0XKICHUS ONpeAeTeHHBIX
KOJIMYECTBEHHBIX XapaKTePUCTHK.

10. Blum W., Niss M. Maremaruueckue 3aaud MoIpa3aessitoT Ha JBa BUJA:

[40, p. 37-38] NPUKJIAJHbIE MATEMATUUYECKUE 3a]Ja4l U YUCTO MaTeMaTH4YeCKue
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[Ipononxenue Tabauis! 4

1 2 3

10. 3amauu. /[ npuKiIagHbIX MaTEMAaTUYECKUX 3a/1a4 XapaKTEepHO TO,
YTO CHUTyallusi M BOIPOCHI, ONPENECIAIOIIHUE €€, OTHOCATCA K
HEKOTOPOMY  CEIrMEHTY pPEaIbHOI0 MHpa M IO3BOJISIOT
3a/1eUCTBOBATh HEKOTOPBHIE MAaTEMAaTUYECKUE NOHIATHUS, METOAbI U
pe3ynbTaTtel. llox peanbHBIM MUPOM NOHHMMAETCA «OCTAJIBHOM
MHUp» 3a MpeJenaMyd MaTeMaTUKU, TO €CTh IIKOJIbHBIE IPEIMETHI
WIM JUucUUIUIMHEL BY30B, OTIMYHBIE OT MaTreMaTUKH, WIIH
ITOBCEIHEBHOM KU3HH U OKPYXKAIOIIEr0 MUpA.

Onnako, M.B. FErynoBa [20] cuMTaeT, 4TO ONpENEIICHHE «IPUKIIATIHON
3amauny, nanHoe H.A.TepemnHbIM HOCUT OuY€Hb OOIIMI XapakTep, TaKk KakK €ro
MOXHO OTHECTH KaK K MaTeMaTHYECKUM HayKaMm, TaK M K IIKOJBbHOM MaTeMaTHKeE.
IIpennaraemas M.B. Erynosoli wuHTepnperanus IIpUKIAJHOM MaTeMaTUYECKON
3alayn Oojiee OOIIMpPHA W OJHOBPEMEHHO BBOJMT TaKOE€ IMOHATHE, KaK «Ipoljema
npumeHenus» (tadma. 4). [locrnennee nenuTcs Ha IBE TPYIIIBI: 3aa4d JUIsl OOydeHUs
NPUMEHEHUI0 MaTeMaTUKE M 3aJadyd [0 U3YYCHUI0O MAaTEeMaTHUKH 4Yepe3 €€
npuMmeHenue. Mumenuna O.B. [48] ormedaeT, 4TO, HECMOTpsl Ha HaJIU4YUE B
y4eOHMKaxX IO BBICHIEH MaTEeMaTHKE MPAKTUYECKUX 3a/ad, UX COJICp)KaHHE He
COOTBETCTBYET COBPEMEHHOMY pa3BUTHIO oOmiectBa. JlJis pa3BUTHUSA ONpeEEICHHBIX
HABBIKOB Y4YalllUXCS, a TakKe /U1 3allOMUHAHUS Marepuaisa HeoOX0IUMO
OOHOBJIEHHE TaKUX 3a7[a4 U UX MCIOJIb30BAHUE MPU U3YUCHHUH CIIOKHBIX TEM.

3HaHUS W3 Pa3HbIX pa3/IEIOB MATEMAaTUKU WUIPAIOT POJb B IPaKTHUYECKOMN
NEATEIIbHOCTU YEJIOBEKA, MOATOMY MNpPH HM3YYEHUU MATEMATHUKH Ba)XHO HE TOJBKO
o0ecreyuTh X YCBOCHUE U MPUMEHEHHUE MPU PEIICHHH MaTeMaTHYeCKUX 3a7a4, HO U
chopMHUpPOBATH 3TU 3HAHMS JIJIS PEIICHUS 3a]1ay, BO3HUKAIOIINX B PAa3IMYHBIX cepax
JesTEeNbHOCTH YenoBeka. Kak BUIHO W3 Tabmuilkl 4 MHOTHE Y4YEHBbIE YTBEP)KIAIOT,
YTO OJHUM U3 (HOPMHUPOBAHUN TAKOTO YMEHUS SBISIOTCA MPHUKJIATHBIC/TIPAKTUKO-
OpPUEHTUPOBAHHBIEC/TEKCTOBBIC 3a1a4H.

OOoOmias Bce BBINICH3JI0KEHHOES MOJXKHO CJIeJIaTh BBIBOJ O TOM, 4YTO
«MpUKIaJHAs 3aJada - 3TO 3ajladyd, BO3HUKAIOUIAs B PAa3IMYHBIX HAIMPABICHUIX
HAyKH, TEXHUKHU ¥ PEeaJTbHOTO MUPA, KOTOPAasi JOHKHA ObITh MAaTeMaTH3UPOBAHAY.

Ananuzupysi omnpeneneHus Tabmuikl 4 MOXHO CKa3aTh, YTO 3TH JBa BHIA
3a/1a4 (KOpUKIagHas 3aja4ya», «[IPaKTUKO-OpHUEHTUPOBaHHAs 3a]aya) CIOCOOCTBYIOT
dbopMHUpPOBaHUIO YMEHUS TPUMEHSITh 3HAHHS Ha TPAKTHKE.

B HEKoTOpON METOAMYECKOW IJHUTEpPAType TIpaHb MEXAY MPUKIATHOU H
MPAKTUKO-OPUEHTUPOBAHHOW 3ajjadamMu MUHUManbHa. [logpoOHee ocTaHOBUMCS Ha
Hux. CuTyaluu, OINHUCAHHBIE, B NPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4aX HMEIOT
peasibHbIe OOBEKTHI.

[IpuBenem npuMepsl MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4:
3amaua Ned Bo ckoibko pa3 o0bem apOy3a Oomblie o0beMa BUIIHHU, €CIH
nonepeyHuk apOy3a Ooibliie nmonepeyHuka BUIIHU B 20 pa3?».
3amaya NeS Kakoli myTh ONMCHIBAET KOHELI MUHYTHOW CTPEJIKA CTEHHBIX 4acOB B
teueHue Hexenu? J{nmmna crpenku — 10 cm.
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[TpuBeaem mpuMep NMPUKIATHON 3a1a49H:
3amaua Ne6. B ropome N crpoutcss OacceliH C KBaJpaTHBIM OCHOBaHUEM
BMECTUMOCTBIO 4000 M3 (puc 13). Heo6X01uMO Tak OIpeNeIuTh pa3Mephl bacceiina,
4TOGBI KOJMYECTBO OOJIULIOBOYHOTO MaTepuana (B M?) 0Ka3al0Ch HAUMEHBIIHM.

CyTh 3amauum 3akioyaeTcss B TOM, 4YTOOBI OMNPENEIUTh KOJUYECTBO
00JIMIIOBOYHOTO MaTepuasa Jjisi ero NpuoOpeTeHusl.

V=4000 m*

Pucynok 13 - bacceiiH ¢ KBaipaTHBIM OCHOBaHHEM

PaccmarpuBas Tpu BBIIIEH3I0KEHHBIE 3a/1a4U:

1) mpakTUKO-OPUEHTHPOBAHHAS 3ajaya, KOTOpas HE SIBIACTCS MPUKIIATHOM,
UMEIOTCSl peajibHble OOBEKTHI (BHUIIIHSA, apOy3, MUHYTHAas CTpEJIKa 4YacoB) 3aJaroT
JUIIb TEPMUHOJIOTUYECKUM (DOH, CO3/1aBasi HECKOJIBKO MCKYCCTBEHHBIE CHUTYyalluH, a
caMu 3aJlayyl MPU3BaHbI 3aKPENUThH MOHATUS 00beMa U JITTUHBI OKPY>KHOCTH.

2) B npuknagHoil 3aadye pacCMOTPEHHOM BBINIE, TOKE MMEIOTCS pEalIbHbIE
00BeKTHI (0acceiH ¢ KBaJpaTHBIM OCHOBAaHHEM), HO TIOJyYEHHBIE PE3YyJIbTaThl MOKHO
IPUMEHATH B IPAKTHUECKOU €SI TENbHOCTH.

[To maennro M.B. ErynoBo#t «boJbIIMHCTBO TEKCTOBBIX 3a/1a4, HPUMEHSIEMBbIX
B IIIKOJIbHOM OOYUYE€HHH, HOCUT UCKYCCTBEHHBIN XapakTep, OTJAJCHHBIN OT pealbHON
JEUCTBUTENBHOCTH (33/1a4u HA MOKYIKY U MPOJIaXKy, COBMECTHYIO paOOTy, TBUKEHUE
U T. ). U naumb 10BOJBHO HEOOJbINAs YacTh TEKCTOBBIX 3aja4, COJACpIKAHUE
KOTOPBIX Hanbosee JOCTOBEPHO OTPa)KaeT MPUIIOKEHUS MATEMATUKH, U MOXKET OBITh
npubIMXKEeHa, TO CYTH, K MPUKIATHBIM 3ajadaM, pelIaeMbIM B HAay4YHOH U
MIPOU3BOACTBeHHON TpakTrke» [20, C. 127 ].

B pabore A.JI. KuskbaeBoii momguepkuBaetcsi, uto «IIpuKIagHBIMH MOMXKHO
CUMTaTh TEKCTOBBIC 3aJlayH, MPEJCTABICHHBIC B ICUCTBYIOIMUX y4eOHUKAX, OJTHAKO
OONBIIMHCTBO W3 HUX OPUEHTHUPYET YyYallMXCAd JIMIIb Ha  ONpeleTICHUE
KOJINYECTBCHHOM XapaKTEPUCTUKUA OINKChIBaeMbIX sBIeHUM: «Hautu ckopocTh
BEJIOCHUIIEINCTA, MOTOLMKIKNCTA, aBTOOyca, TMOe3/a, TeIUIoX0oAa, TEUEHUS pPEeKu
U T. 1»., «CKOJIBKO YaCcOB MOTPATHJI BEJIOCHUIICIUCT, MOTOLUKIINCT, aBTOOYC | T. 1.7
Od4eBuaHO, TakWe 3aJadyd  HEOOXOIMMO TepedOpMyIHpPOBATH, C TE€M, YTOOBI
MEPEOPUEHTUPOBATh YUYaIIUXCS C YCTAHOBJEHHUS KOJWYECTBEHHON XapaKTepHUCTUKH
CBSI3€H, OTPAKEHHBIX B 33/1a4€, HA BBISIBJICHUE UX CYIIIHOCTH» [85].

AHanu3upysi 3TU TPU TOHSATHSA, MOXKHO CKa3aThb 4YTO, MOHSATHUE MPUKIATHOU
3ajaun Oosiee 0ObEMHOE, YEM IOHATHE MPAKTHUKO-OPUEHTUPOBAHHOW M TEKCTOBOM
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3aauu (pUCYHOK 14), T.K. IpU PELICHUU MPUKIAJAHBIX 337a4 €€ Pe3ysJbTaToM Oyner
peanpHOE NPAKTUYECKOE NPUMEHEHHE.

[Ipuknannas 3agayga

[IpakTuxo-
OPUEHTHPOBAHHAS 3a7a4a

TexcroBas

3aaada

Pucynok 14 — CooTHomieHre 00beMOB MOHATUH TPUKIIATHOMN 3a/1a4u,
MPaKTUKO-OPUEHTUPOBAHHOM 33a/1a4M U TEKCTOBOM 3aJ1auu

B mociennee Bpems B IperojiaBaHUM MaTEMaTHYECKUX JUCHMIUIMH B BY3e
€CTh HEJIOCTATOK, IPH KOTOPOM C1a00 OTpakaeTcs NMPUKJIa Has HAlPABICHHOCTD MTPU
W3YYCHHHM pa3HbIX pa3aecinoB. CTyACHTBI Ha MPaKTUYCCKUX 3aHATHAX pElaroT
OOJIBIIIOE KOJMYECTBO CTaHAAPTHBIX MAaTeMaTHYECKHX 3ajJiad, KOTOpPbIe II0 HX
MHEHHUIO0 HHKOTJIa He CMOT'YT IMPUMEHUTh B TIOBCEIHEBHOM >KM3HU. JIJIT ycTpaHCHUs
TaKUX OIIMOOYHBIX MPEJCTABICHUH  I1€JIECO00Pa3HO  HCIIOJIB30BaTh  JIIOOYIO
BO3MOXXHOCTb TI0Ka3a TOT'0, UTO JIF00as MaTeMaTHUecKas 3ajada BCEr/ia MMEET CBS3b
C IPUKJIATHON 1 HA0OOPOT.

Ha ceromssimHMiA JeHh CErMEHTAIUS IMPUKIATHBIX MaTeMaTHYCCKUX 3a]a4
oueHb obmmpHa. OAHAKO ClIeyeT OTMETHTh, YTO BO3MOXKHOCTH MX Pa3pabOTYMKOB
ONIPEICISIIOTCA WHIUBUIYAIBHBIM YPOBHEM TPO()ECCHOHATBHOM IOATOTOBKH I10
CMEXHBIM JHCHMIUIMHAM HM JPYrUM oTpacisMm. IIpencraBieHHBIC IPHUMEPHI
MPUKIAIHBIX MaTEMaTHYECKUX 3a7ad  YKa3bIBAIOT Ha HEUCUYEPHACMOCTh HX
BapHUAHTOB B 3aBUCUMOCTH OT YPOBHS ITOATOTOBKH CTYACHTOB, X KOMIIETEHTHOCTH H
Mecta Oyayimiei mpodeccrnoHaabHON paboTHI MOcie OKOHYaHHus o0ydeHus (Tabiuia

5).

Tabmuua 5 - [IpuMepbl TPUKIAHBIX MATEMAaTUYECKUX 337124

Pa3znen maremartuku | Coxep:kanue 3a1aHus Bun npaktuueckoi
JESITEIBHOCTH
1 2 3
Crepeomerpust KoHcTpykTHBHO  ynmakoBka  [uid  MoJioka | MonodHas
€MKOCTBIO 1 JUTP UMeeT ¢bopMy | IPOMBIIIJICHHOCTb
napajiesienuresia, a B OCHOBaHUU ee hopma
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[Iponomkenue Tabiuupl 5

1 2 3

kBajapara. Onpenennure COOTHOIIEHHE MexAy | MonouHas
CTOPOHOM OCHOBAaHHMs M BBICOTOM IIAKETa, NP | IPOMBIIIIEHHOCTh
KOTOpPOM 3aTpaTbl Ha YNAaKOBOYHYIO Oymary
OyayT MUHUMAJIbHBIMHU.

AHanuTndeckas TpancnioptHbie pacxoas! (y) Ha aBa pa3auuHbX | Jloructuka
rEeOMETPHUS BUJA TPAHCIIOPTA ONPENENISIOTCS (PYHKIUIAMU

y = 150 - 50 x (ms mepBOro BUAA TPAHCTIOPTA)
ny = 250 + 25 x (g BTOpOro BHIA
TpPaHCIIOPTa), TJ€ X-pacCTOSIHUE B COTHSX

kuinomerpoB.  Ompenenure, Ha  Kakue
pacCToAHUA 3KOHOMUHYECCKU BBII'OIHEC
HCMOJIb30BATh BTOPOW BUJ TPAHCIIOPTA.

Anrebpa [Ipennpusitue IIPOU3BOJIUT N— TUIOB | DKOHOMUKA

MPOIYKIIMH, OOBEMBbI BBINTYCKAa 3a/JaHHBIX
marpuneit A . llena mpoxykiuu i—ro Tuma
MPOJAYKIIMK B | —M PETHOHE 3aj1laHa MaTpHIlei
ank ’

peanusyetcs npoaykuus. Haittu C —wmatpuny
BBIPYYKH T10 PETHOHAM.

rae  K—dmcino permoHoB, B KOTOPBIX

Huddepennnansaoe | Peakus 4demoBeYecKOro opraHm3mMa Ha JABa | MeauiuHa
HCYHCJICHHE, THUIIA JICKAPCTB B 3aBUCUMOCTH OT BpeMEHH t (B
MIPOM3BOTHAS qacax) OITHCBLIBAETCS YpaBHEHUSMH
rn®)=t-et um r(t)=t%-et. Kaxoe
JIEKapCTBO  BO3JCHCTBYeT Ha  4YeJOBEKa
ObICTpee, KaKoe MeIJICHHEe.

Huddepenunansuoe | Jlenexxnsie cpencta B pazmepe 100000 tenre | uHaHCH
HCYHCIICHHE, MOTYT OBITH pa3MmenieHbl B Oanke mox 20%
MIPOU3BOIHAS TOJIOBBIX WJIM HMHBECTHPOBaHbl B IICHHBIC
Oymaru. B mocnemHem ciiydae OKuAaercs, 4To
saddekTuBHOCTD BKiIaga coctaBut 30%. B atom
cllydae MpUObUIb OIpenesieTcss KBaApaTUIHON
3aBHUCHUMOCTBIO U Ha HEE Hallaraercs Hajor B P
%. Ilpu kakux 3HAYEHHUSX P BKJIAJ B IICHHBIC
Oymaru Oynmer Oonee 3(PQPeKTUBHBIM, UeM
BJIO’KEHUE JICHE)KHBIX CPE/ICTB B OaHK?

[TpuknagHas HaAMPaBICHHOCTh BKIIIOYAET B ceOsl HAMPABIEHHOCTH, CBI3AHHYIO
C M3YYEHHEM M NPUMEHEHUEM pPa3JIW4YHbIX OTpaciiel TEXHUKH, B TOM YHUCIE
peanm3aIuio CBs3e ¢ KypcamMu (U3NKH, XUMHUU, OUOJOTHH W JIPYTUX yIEeOHBIX
JUCUUIUIMH, IIMPOKOE HCIIOIb30BaHUE KOMIIBIOTEPHOM TEXHUKH W OOecIieueHue
KOMITBIOTEPHON TPAaMOTHOCTH, ()OPMHPOBAHNE MATEMATUYECKOTO CTHJIS MBIIIICHUS
n paesarenbHOCTH. [lpukiamHas W NpakTUYECKas HAIMPAaBICHHOCTh HEPA3PBIBHO
B3aUMOCBsi3aHbl.  [lpakThueckas  HampaBICHHOCTh  OOYYEHUSI  MaTEeMaTHKe
MpEyCMATPUBAET OPHUEHTALIMIO €ro COJAEpP)KAHUA M METOJOB Ha H3y4YCHUE
MaTeMaTU4eCKOM TEOpUH B TMPOLECCe pelleHusl 3ajad, Ha (QOpMHpPOBAHHE Y

CTYAEHTOB YMEHHUM CaMOCTOSITEIbHON AesATeNbHOCTHU. [IyTn peanuszannu npukiagHon
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U TIPAKTUYECKOW HAMPaBICHHOCTH OOY4YeHUsS MaTeMaThKe BechMa IIMHPOKas
Meroanueckas mpobiema. OJHUM W3 OCHOBHBIX CPEACTB, MPUMEHEHHE KOTOPOTO
CO37aeT XOPOIIUE YCIOBUS IS JTOCTYDKCHHS JAHHOM €M, SIBISIOTCS MPUKIIATHBIC
3a/1auu (337244 C MPAKTUICCKUM COJICPIKAHUEM).

3HaHWE MAaTEMATUKH SBIISIOTCS HEOOXOMUMBIM JJIS YEJIOBEKAa B TPAKTHYCCKOM
JESATEIBHOCTH, TIOATOMY TIPH OOYYCHUU MaTeMaTHKE OCOOCHHO Ba)KHO HE TOJBKO
o0ecIeunuTh X YCBOCHHE W MPUMEHEHHUE MPU PEIICHUH MaTeMaTHYECKUX 3aJ]1ad, HO |
chopMHpPOBaTh YMEHUE TPUMEHSAThH 3TH 3HAHUS JIJIS PEIICHHS 3a]1a4, BOSHUKAIOIINX B
pasTUYHBIX cdepax MeaTeTbHOCTH 4YeloBeka. OMHHM M3 CpPeACTB (OPMHPOBAHUS
TAKOTO YMCHHMSI SIBJISIOTCS TIPHKJIAJHBIC 3a7auyd. VIMEHHO 3aJadd MPUKIATHOTO
XapaKkTepa TO3BOJISIIOT OCYIISCTBIATH MEXKIPEIMETHBIE CBSI3M MAaTEMaTUKH C
JAPYTHMH JUCITUIUIMHAMM, TaKUMH Kak reoMeTpus, (u3uKa, XUMus U T. 1. Takke
CTOUT OTMETHUTh, YTO 3TH 3aJa4M TO3BOJIAT IMOKa3aTh BO3MOXXHOCTh HCIOJIb30BaHUS
anmapara MaTEMaTHKA B PEIICHUM MPAKTHYECKHX 3a7ad JAPYTUX HaykK: OWOJIOTHH,
XHUMWH, THPOPMATHKE | T. 1.

K coxanenuro, B yueOHMKaxX M 3aJayHMKax 1Mo Martemartwke s BY3oB, B
gacTHOCTH I cryaeHToB OIl-MatemaTuka, coaepikarcs, B OOJBIICH CTEICHH,
CTaHJAapTHBIC 3aJa4d, KOTOpPhIE HE CIOCOOCTBYIOT (OPMUPOBAHHUIO YMEHUS
NPUMCHSATH 3HAHUS 10 MaTEMAaTHUKE B MPAKTUYCCKOM JesTeIbHOCTH. [Ipeaiaraemple
3aJlayd, 3a4acTyld ydYaT CTYJACHTOB BBINOJHATH JCHCTBUSA IO  3apaHee
OTIPEJICTICHHOMY aJTOpUTMY, YTO B MaJIOW CTENEHU CIOCOOCTBYET pPa3BUTHUIO
BHUMAaHUSA, BOCHPUSTHS, TaMsITH, BOOOPaXEHMs, MBIIUICHUS, TBOPYECTBA,
nocTkeHus neneil. OueHb Majo 3ajlay Ha pa3BUTHE MUPOBO33PEHUS U MHTEpeca K
y4eOHOMY TIpeIMEeTy, el MeHbIIe NPUKIAJHBIX W NpodhecCHOHATBHO -
HAIpaBJICHHBIX 3a7ad. Takum o00pa3oM, CHCTEMBbl M KOMIUIEKCHI 3aJad B
COBPEMEHHBIX yUeOHBIX MOCOOMIX Mo MaTemaTuke s crynentoB Oll-Maremartuka
HEJIOCTAaTOYHBI sl opMUpOoBaHUs MPOGECCHOHATBHON KOMIIETECHIIUHA OyayIero
CIEIMAINCTa B €CTECTBEHHOHAYYHOU cepe B mpolecce 0OydeHHs] MaTeMaTHKE B
BYy3€ [20].

Henpto OIT «6B01501 — Marematuka» )KY umenun Hnesica XKancyrypoa
ABIISETCS ~ TMOATOTOBKA KOHKYPEHTOCIOCOOHBIX  KaJapoB HOBOW  (opmaruwu,
obOnamaromux (GpyHIaMEHTaIbHBIMH 3HAHUSMHU IO MaTEeMaTHKe, WHHOBAIIMOHHBIMU
MOJXO/IaMH, HWCCJIEAOBATEIbCKUMH HAaBBIKAMHU JUIsl  OCYIIECTBIICHUS HAYYHOM,
MeJaroruaeckoi, MpodecCHOHAIBHO-TIPAKTUYECKON JEeATEeIbHOCTH B  OpraHax
yOpaBiieHus ~ OOpa3oBaHWEM,  OpraHU3alMsIX  OOpa3oBaHUS W HAY4YHO-
MCCJIeI0BAaTeILCKUX OpraHu3anusx oopasoanus B PK.

BrimyckHUK  OCBOMBINIHME mporpamMmy OakanmaBpuaTa II0 CIEIHATLHOCTH
6B01501 — Maremaruka: JAOmKeH o0imagaTh  0OmenpodecCHOHATEHBIMU
KOMITETEHIIUSIMH, B YaCTHOCTH, BIJIaJIC€T METOJMKON pEIICHUs Pa3IUnYHBbIX 3ajad,
OCYIIECTBIISIET BHYTPUIIPEAMETHBICE W MEXKIPEIMETHBIE CBSI3M B Yy4eOHOU pabore,
CIIOCOOEH MPOBOJUTH JIOTHYECKUE PACCYXKICHUS, apryMEHTHPOBAHO OOOCHOBBIBATH
YTBEPKIICHUS W KOPPEKTHO TMPEJCTABIATh MAaTeMAaTHUYECKHE 3HAHUS B YCTHOW W
MMCBMEHHBIX (hopMax B MOJMUA3BIYHON cpejie. K mpodeccrnonaabHbIM KOMIIETEHITUSM
OTHECEM pe3yJbTaThl OOY4YEHUS B COOTBETCTBUHM C BHUIOM TNpodheCcCHOHATHHOU
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IESTEIbHOCTH, HAa KOTOPYIO OPUEHTHPOBAaHA porpaMma OaxajlaBpuara: aHaIu3upyeT
U CHUHTE3UpyeT HaOnrofaemble (PakThl U SBICHHS MAaTEeMaTHYECKUMHU METOJIaMH,
JEMOHCTPUPYET 3HAHME U TOHUMaHWE (YHIAMEHTAJIBHBIX MaTEMaTUYECKUX
MOHATHH, TPOBOAUT SKCIIEPUMEHTHI B 00JIACTH KIIACCUYECKUX Pa3/IeJI0OB MAaTEMATUKH,

BJIaZieeT METOAaMH MaTEMaTUYECKUX paccyXJIeHuH, MaTeMaTHUYECKOU
TEPMHUHOJIOTUEH, CHOCOOaMHU pEIIeHHs] THUIOBBIX 3ajlad Ha MpodecCHuOHATbHOM
YPOBHE.

Anammsupys OIT «6B01501-Marematuka» XKY nmenn Unesca XKancyryposa
HaunHas ¢ 2017 mo 2020 roabpl MOXHO 3aMETUTh COKpAILEHUE YHCJIO YacoB
(kpeauTOB) MO  MaTeMaTH4yecKuM  aucuuruinHam. [IpoaenaHHbIi  aHamu3
NPEJCTABJICH B BUJE PUCYHKA 15.

OI1 6B01501-Maremaruka

—/ N\ T

2017 r. 2018 T. 2019 1. 2020 .
(12/61) (15/66) (10/53) (10/53)

A A A

y

KomnuectBo matematnyeckux muciuiuiid U ECTS o mareMarnueckum
MUACIUATUTHHAM

Pucynok 15 — KonnuecTBo Marematnueckux auciuiivd 3a 2017-2020 rr.

B npuBenenHOl TaOMMIBI MOXHO YBHJETh COKpaIlleHHE KOJHWYECTBa
MaTeMaTHYeCKUX JHUCIUIUIMH 3a IIOCJICOHHWE JBa TIojia, a 3HA4YUT, MCHBIICE
KOJIMYECTBO BPEMEHH OYIeT VIeNATbCS Ha HW3yYeHHE 3a7ad IMPUKIQTHOU
HanpaBJIECHHOCTH.

B kadecTBe mpuMepa MOXKHO B35IThb NUCUUIUIMHY «MaTeMaTUUeCKUil aHaIus3,
HaunHas ¢ 2019 rona, naHHas AUCHMIUIMHA U3Y4YaeTCs B TEUCHHE 3-X CEMECTPOB, a B
MpEebIAYIIME TOJAbl AUCHUIUIMHA H3y4yajach B TeueHue 4-x cemecTpoB. Takum
00pa3oM, MOKHO OTMETHTh, YTO COKpAIICHHE KOJIMUYECTBA aKaJeMHYCCKUX YacOB TIO
MaTeMaTHYE€CKUM JUCIMILIMHAM BEJIET K TPYAHOCTSIM IMPU peATU3alMU MPUKIaTHON
HaMpaBJICHHOCTH B MOJTOTOBKE OYAYIIUX yUUTEICH MaTEMaTUKH.

Maremarudeckas 4acTb MEXIyHapoaHOTO uccienoBanus PISA — sto Tect, B
KOTOPOM TIPUBOJASATCS HE THUIHWYHBIE MaTEeMaTHYECKHE 3ajJa4yH, XapaKTEepHbIC s
peabHBIX TMPOOJIEMHBIX CHUTYyaIlul, KOTOpPbIE MOXKHO pa3peuiuTh CpeiACcTBaMU
MaTeMaTHKU. TeCcTOBbIC 3a/IaHUS UMEIOT pa3HbI€ TUIIBI OTBETOB: C BRLIOOPOM OTBETA, C
OTBETOM TMPEJACTABICHHBIM B KpaTkod (opme, ¢ pa3sBepHYTHIM OTBETOM B
MPOU3BOJILHOU (hopme.
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VYyactue Hamumx ydanuxcs B TectupoBanuu PISA umeer BaxHOe 3HaueHUE
IUIsL pa3BUTHSL BCEro Hailero ooOpas3oBaHust B cTpaHe. [lomydeHHBbIE pe3yJbTaThl
UCCJIEI0BAHUN SABIIAIOTCS KOPPEKTUBAMHU, ONPEIEAIOIIMMUA OCHOBHBIE HAIlpaBIEHUS
JUTSL MOJIEpPHU3ALIMK HAIIero o0pa3oBaHus, a TAKXKE MPOTHO3UPOBAHUS €0 COCTOSTHUSA
B OyayIeM.

HUrorn mnocnemnux stanoB ydactuss Kazaxcrama B wuccinenoBanusx PISA
(pucyHok 16) mokazanu, YTO HAIKM y4YalllMecs HE CIPABISIIOTCS C MPUKIATHBIMU
MaTeMaTUYECKUMU 3a1aHUSIMHU TIOBBILIEHHOTO YPOBHS CIOXKHOCTH.

| MaTemaTuxa W EcrecrBOo3HaHue HuTaTenbCKkana rpamoTHOCTD
480
as0
440
420
400
380
360
340
2009 2012 2015 2018

Pucynok 16 — Pe3ynbraThl Ka3aXCTaHCKUX YUYaIUXCS B MEXTYHAPOTHBIX
ncciaenosanusax PISA

Hamu ydamuecs: moka3bIBalOT BBICOKHE pe3yJbTaThl B 3a/IlaHUSX, B KOTOPBIX
HY>KHO TIPOSIBUTHh 3HAHUS U MPEIAMETHBIE YMEHUS, U HE CHPABISIIOTCA C 3aJaHUSAMM,
II€ 3T 3HAHHUS HYKHO INPUMEHUTH. YCIEIIHOE BBINOJIHEHUE MAaTEMAaTUYECKHX H
€CTECTBEHHOHAYYHbIX 3aJaHU HMEET MpPAMYH 3aBHCUMOCTb OT  YpPOBHS
YUTATEIbCKOWM  KOMIIETEHTHOCTH  YYalllUXCsA. lemMarhka TECTOBBIX  3aJaHuM
MEKIYHApPOJHOIO SK3aME€Ha MPEANoJaraeT CaMOCTOSTEIbHBIM MOUCK yYalllMMUCS
MPaBWIBHBIX TyTEH pelieHUs MPUKIAAHBIX 3a7a4, COJACPKAIUX OONBIION 00BeM
uHbOpMaITIH.

MexayHnapoaubiM uccienoBanreMm PISA ompenenens! crnenyrommue mpooieMsl,
C KOTOPBIMHU CTAJIKMBAIOTCS Ka3aXCTAaHCKUE yUAIIUECS

- TUIOXO BOCHPUHHUMAIOT OOBEMHBIE TEKCThI (OCOOCHHO C HECIUIOIIHBIMU
TEeKCTaMH, HECKOJILKIMH UCTOYHUKAMHU, IPOTHBOPEUNBOI MHPOpMAIIHEH );

- 3aTPYAHSIOTCA B TECTOBBIX 3aJaHUSX, I€ HAA0 YYECTh MHOIO MMAPAMETPOB
U YCJIOBU;

- BO3HHUKAIOT MPOOJIEMBI TIPH paboTe ¢ 3aJaHUSIMHU, B KOTOPHIX HEOOXOIMMO
MPUMEHEHUS 3HAHUI U3 HECKOJIIBKUX YICOHBIX MPEIMETOB;

- BbI3BIBACT 3aTPyJHEHHE, KOTJa HYXHO 0000muTh HHPOPMALUIO U
MOJIBECTH UTOTH [86].

Kak 0bU10 cKa3aHO BbIIIE, HAIIIM y4YalllHeCs] TOKA3bIBAIOT BHICOKUE PE3YJIbTATHI
B 33J]aHUAX, B KOTOPBIX HY>KHO MPOSIBUTH 3HAHMS W MPEIMETHBIE YMEHUS, U HE
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CHpaBJAOTCA € 3aJdaHUAMHU, TIIC OTH 3HAHUA HYXHO IIPUMCHUTD. B Ta6J'H/II_[€ 6

IIPUBEJICHBl  PE3YJIbTATHI

Ka3aXCTaHCKHMX  IIIKOJBHUKOB

10

uccaenoanusm TIMSS-2019 u PISA-2018 no npeamery «MaTtemaTrka»

Tabnmuua 6 - Pesynpratel Kazaxctana mo TIMSS-2019 u PISA-2018 no mpeamerty

«MaremaTuka

TIMSS-2019, matemaTuka

PISA-2018, maTemaTrka

Kazaxcran 512

Cpennuit MexayHapoaabii 6amn 500

Mecto B peiftunre: 9 (39 crpaH npuHUMAIO
y4acTue)

Kazaxcran 423

Cpennuit MexyHapoaHbIN 6ayt 489

Mecto B peiitunre: 53 wmecro (79 crpan
MPUHUMAJIO YYaCTHE)

]_IGJ'IB HCCIICO0BaHUA - CpPpaBHUTCJIbHAA OLICHKA

«Obnamator 7u  yuamuecs — 15-metHero

MEKIyHapOIHBIM

€CTECTBEHHO-MAaTEMaTHYECKOH MMOATOTOBKH
YYallUXCs CPEAHEW IIKOJBI B CTpaHax C
pa3IMYHBIMU ~ CHUCTEMaMu OO0pa3oBaHUS U
BBISIBJICHHE (PAaKTOPOB, BIUSIONINX HA YPOBEHD
9TOH MTOATOTOBKH

BO3pacTa, MOJIy4yuBLINE 00s3aTenbHOE oOliee
06pa3033HI/Ie, 3HAHUSIMHU 158 YMCHI/IHMI/I,
H€O6XO)II/IMI)IMI/I 15001 JJIs1 IIOJTHOLICHHOTO
(GyHKIIMOHUPOBAHUS B COBPEMEHHOM
olmecTBe, T.e. IS PEHICHUS IUPOKOTO
Iuarna3oHa 3a7ad B pa3MYHBIX  cdepax
YeJIOBEYECKOM JIEITEILHOCTH, OOIEHUA U
COIMAIBHBIX OTHOIIIEHUI ?»

ITo ypoBHIO MaTemaTtHdeckoi rpamoTHOCcTH 3a 2018 r. B uccaemoBanuu PISA
yuamuecs PK mokazanu Gosnee Hu3KHMe Oallibl MO CPAaBHEHHUIO CO CTpaHaMH A3WH,
takuMu kKak Kwutail, IOxnas Kopes, Cunranyp u Manaizusa. Pe3ynbraThl
tectupoBanus PISA gBisitoTCS ClieICTBUEM CYIIECTBOBAHMS METOAMYECKHUX MPOOIeM
npu 00yYEeHUHU TPAKTUYECKUM MPUIOKEHUSIM MateMaTuku B mkonax PK. B cBs3u ¢
ATUM Ha3pesia HeOOXOJIMMOCTh KOMILJIEKCHOTO OOHOBJICHHSI CHCTEMBI 0Opa3oBaHUS,
KOTOpasi JOJI’KHA COOTBETCTBOBATH COBPEMEHHBIM TPEeOOBaHUSM

AHanu3upysl BBIIICU3IIOKEHHBIE MPOOJIEMBbI, MBI MPUIUIA K BBIBOIY, YTO C
OJIHOM CTOpPOHBI B 00II€00pa30BaTEIbHBIX IIKOJIAX HE YJIENSeTCs JAOCTaTOYHOTO
BHUMAaHUS pealu3alid TPHUKIAJHOW HAMpaBiIeHHOCTH OOy4YeHHs (3TO BUIHO IO
pesynbratam PISA), ¢ npyroii croponsl B BY3ax mpu cokpaieHnn akaJieMHuecKuX
4acoB MaTeMaTHYeCcKoro mpoduis Takke HaOtomaeTcs HEeIOCTATOK BHUMAHUA K
MIPUKJIAIHBIM 3a/1a4aM.

B cBsi3u ¢ 3TMM MHTEpeC K MPUKIAIHBIM 3aJadyaM TOJIbKO YCHJIMBAETCS, B
cpeaHeM oOpa30BaHMM HMX BKJIIOYAIOT B cojepkaHue TecToBbIX 3agaHui EHT mo
npeamery «MaremaTuueckass rpaMOTHOCTh». OOHOBISIIOTCS y4€OHBIE MPOTPAMMBI,
y9eOHMKH ®  ydeOHble TIocoOus i oOmieoOpa3oBaTeNbHBIX  IIKOJI. B
['ocymapcTBeHHO# mporpamme pa3BuTHs oOpa3oBanus u Hayku PK ma 2020 - 2025
roJibl Tpomnucano 4to, B cojepkanne EHT OyayT BKiIrOYaThCS TECTOBBIC 3aaHUS
COTIOCTaBUMBIC C TECTOBBIMU 3JaHUSMH MEXIYHAPOIAHBIX HcclenoBanuii PISA,
SAT ut.1. [75].

N3menenuss B y4eOHBIX IporpaMmax MOTPEOYIOT CHUCTEMHOr0O MepecMoTpa
WHCTPYMEHTOB OIICHMBAHUSI B COOTBETCTBHM C OXHUIAAEMBIMU pe3yJibTaTaMU
rOCYJapCTBEHHOr0  0O0Ile00s3aTeNIbHOTO  CTaHjaaprta  oOpa3oBaHus.  byayr
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MepecCMOTPEHBI 3a/lanus U (popMaT MpoOBEIEHUSI UTOTOBOM aTTECTAllUM, COJIEPHKAHUE
EHT c BkiloueHweM BOMPOCOB, HAIMpaBICHHBIX Ha 3aMep (GYHKIMOHAIBHOU
TPaMOTHOCTA M KOMIETCHIIMKA IO AaHAJIOTMM C HMHCTPYMEHTAMHU MEXKITYHApPOIHBIX
conoctaButTenbHbIX uccnenoBanuil PIRLS, PISA, ICILS, a takxke tectoB SAT u np.

OnHOM W3 OCHOBHBIX 33/1a4 CTOSIIMX MEpes] NeJarorM4eCKMMU BYy3aMH 3TO
MOATOTOBKA OyAylIUX Yy4yuTeNed MaTeMaTHKd sl (OPMHUPOBAHUS JIOTHYECKOIO
MblIlIJIEHUsT ydammxcsi. B tectoBbix 3amanusx no EHT, naumnas c¢ 2014 roga,
TOSIBUJIMCH 3aJJaHMs Ha JIOTHYECKOE MBINIUICHHE. AKTYaJbHOCTh MPOOJIEMbI Pa3BUTHS
JIOTUYECKOTO MBIIUICHUS YYaIlluXcsa OOYCIOBICHA CETrOAHSAIIHHUMHU IMOTPECOHOCTIMU
TPEX OCHOBHBIX cep OOIECTBEHHON »XM3HHM: HAayKH, IIPOU3BOACTBA, 00pa30BaHUS.
BaxxHoii dYacTpio 3TOH MpoOJEMbI M HEOOXOJAUMBIM YCIOBHEM €€ YCIEIIHOTO
paspeiieHusl SBISAETCS MPUBUTHE YYallUMCSd MaTEMAaTU4YeCKOM TI'PaMOTHOCTH.
O} heKTUBHBIM CPEJICTBOM MOBBIIIEHUS TBOPUYECKOW aKTUBHOCTH M (POPMHUPOBAHUS
JIOTMYECKOTO MBIIUICHUS] YYalllUXCsl Ha 3aHATUSIX 10 MATEMAaTHKE SBISIOTCS
MPUKJIAJHBIE 3a1a4H.

[Ipouiecc n3yueHus: TOM WM MHOM MAaTEeMaTHYECKOW NUCIUILIUHBI OPECIeAyET
CBOEH 1IETIbI0 KaK COOOIIEHNE yJalluMCsl TOW WM MHOW MH(pOpPMAIUH, Kacaromencs
ATOTrO MPEAMETA, TOM WM WHOW CyMMBbl 3HAHUM, TaK W CO3/IaHUE ONMPEICICHHBIX
ymenuii. B mkonax u BY3ax yuurtens He TOIBKO JIOKHBI J1aBaTh 3HAHUS, HO U
ropas3/io BaXXKHEE - HAYYUTh UX B KAKOW-TO CTEMECHU BIAJETh IPEAMETOM.

[To3HaBarenbHast AEATEIBHOCTh CTYJACHTOB OCYIIECTBIISIETCS PEIICHUEM 3aJay
MPUKJIAIHOTO Xapakrtepa. lIpuknamHeie 3amauuM M yOPa)XHEHUS BBICTYNAIOT Kak
croco0 opraHu3alyy ¥ yIpaBJIeHUs MO3HABATEIBHON JIEITEILHOCTRIO cTyaeHTa. [Ipu
ATOM YIpPaKHEHHUS JOJKHBI OBITh COJCP)KATEIIbHBIMHU, UCKYCCTBEHHBIE YIPaKHEHUS
TOJIKO CHIDKAIOT 3()PEeKTUBHOCTh Y4eOHOTO IMpolecca. ITH 3a7adydl IO3BOJIST
IIpPErnoIaBaTeIi0 B Mpoliecce O0ydeHUs MaTeMaTHKe JaTh NEepBOHAYAJIbHBIC 3HAHUS
CTyJICHTaM TIO0 TPHUKIIAJHOW MaTeMaTHKe, 3JEMEHTBl KOTOPHIX OyIyT H3y4aThCs B
IIKOJIbHOM Kypc€ MaTeMaThku. PemieHue NpUKIagHBIX 3a4ad AT PEaJbHYIO
BO3MOXXKHOCTh aKTHBU3AlIMH I1O3HABATEJIBHONW M HCCIICIOBATEIBCKOM JEATEIbHOCTH
CTYJEHTOB B IIPOIECCE U3YUCHMS HayYHbIX MaTepuaioB [49].

B o0Opa3zoBartenbHBIX MporpaMMax IIKOJBHONM ¥ BY30BCKOW MaTeMaTHUKHU
3a/1a4aM OTBOJUTCS BEAyIIAs pPOJib. YUHUTEII0 HEOOXOIUMO IMOA00paTh KOMILICKC
CpeICTB, cOCOO0OB U MPUEMOB IS peaju3alid TOW WIM MHOW KOHKPETHOW IIETu
o0ydenus. Takxe HE0OX0IUMO 4TOOBI B HEM Obla MOCTAHOBKA 3aJ1ad, CBSI3aHHAsS C
M3yYECHHEM TPOrPaMMHOI0 MaTepHasa, HampaBJICHHas HE TOJBKO Ha 3(h(eKTHBHOE
YCBOCHHE yUJalTUMHUCS, HO ¥ CIIOCOOCTBYIOIIAS UX PA3BUTHIO U BOCITUTAHHIO, a TAKKE
NPUMEHEHHUS UX B MMPAKTHYECKOU JIESTEIbHOCTH.

Baxxno MOJATrOTOBUTH TaKue npodeccuoHaIBHO MOATrOTOBJICHHBIC
MeIaroruyeckue Kajapbl, KOTOPbIE CIIOCOOHBI 00ECTIEYUTh B COBPEMEHHBIX YCIOBHUSX
MHOE KadyeCTBO MaTEeMaTH4YeCKOro oOpa3oBaHHsA. ODTO HEPa3phIBHO CBSI3aHO Ha
JTAHHOM DJTare OOIIEeCTBEHHOTO Pa3BUTHA C TEM, UYTO pa3BUTHE MHOTHUX BHIOB
NeaTeNbHOCTH, Tpedyer ¢dopMain30BaTh MaTeMaTHYECKHWE 3HAHUSA, YTOOBI
MOJATOTOBUTh OYIyIuMX TMpo(EecCHOHAIOB, YMEIOIIMX Ha NPaKTHKE MPUMEHSTh
MOJy4YeHHBIE MAaTEMAaTHYECKUE YMEHUS U HaBBIKH. JIJ1s1 9TOr0 HYKHO, YTOOBI yUUTES
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MaTeMaTUKd B IIKoJie W mpernojaaBatenu B BY3e oOywanu cBoeMy mnpeaMery, ¢
HCIIOIb30BaHUEM BJIEMEHTOB MPUKIATHON HAIPaBIECHHOCTH 00yueHus [87].

C 2021 rona Bce mkoisbl Kazaxcrana nepenuin Ha OOHOBJIEHHOE COJIEpKaHUE
o0Opa3zoBaHus, TJi¢ YUUTEIs MPOIUTH COOTBETCTBYIOIIEE OOYUEHUE U TOTOBBI pabOTaTh
10 HOBBIM TeXHOJOTHUsIM. B OOHOBJIEHHBIX CTaHJapTax oOpa3zoBaHusi PecrmyOnuku
Kazaxctan moguyepkuBaeTCsi BaXXHOCTh MPUMEHEHHS TOJYYEHHBIX  3HaHHUI
ydaluiuMucs B cBoer OynyIiei npogeccuoHanbHON JesTeNbHOCTH.

IIpouiecc u3yyeHus: TOM WIM MHOM MAaTeMaTUYECKOW TUCIUILIMHBI IIPECIeayeT
CBOEH IeNbl0 Kak cooOuieHue oOydarouuMmcss TOM WM HWHOM uHpOpMaluH,
KAaCarolIencs 3TOro MpeaMera, TOM WA WHOW CYMMBlI 3HAHUW, TaK W CO3/IaHUE
omnpeneNeHHbpIXx yMeHud. B mkonax u BY3ax yuutens He TOJBKO JOJKHBI JaBaTh
3HaHUS, HO M TOpa3l0 BaXXHEE - HAYYUTh HUX B KaKOU-TO CTENEHU BJIAJIEThH
IPEAMETOM.

B nactosiiiee BpemMsi o0ydeHHE CTYJIEHTOB-MAaTEMAaTHKOB METOJUKE PEIICHUS
NPUKIATHBIX 3a7a4, TpruoOpeTaeT Ype3BhIYaAHYI0 aKTyallbHOCTh B MPOTPAMME €ro
MOJATOTOBKM K paboTe B YCIOBUAX OOHOBJICHHOTO COJIEPKAHUSA CPEIHETO
o0Opa3zoBaHUs.

3ab6enuna C.b. u [lunuyk U.A. cuuTarot, 4To «ycTpaHeHue npodiaemM oOydeHus
METOAMKE TMPUKIQAHBIX 3a7a4 BO3MOXHO, €CJIH YICHATh JOJDKHOE BHHMAHUE
METOAMYECKON TIOJATOTOBKE YYHUTENsl MaTEeMaTHUKH B TIEJarorHYecKuX BYy3ax,
3HAKOMHUTH CTYJIEHTOB C METOJUKON NPAKTUKO-OPUEHTUPOBAHHOTO OOYYEHHS,
dbopMuUpOBaTh y HHUX YMEHHS BBIIEIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
OKpYyXarolenl JIeHCTBUTEIHHOCTH, OIICHUBATh BO3MOXKHOCTH M HEOOXOJIUMOCTH
OPUMEHEHHUS MAaTEMAaTHYECKUX 3HAHUW K PEIICHUI0O KOHKPETHBIX pPealbHBIX
NpoOJIEeMHBIX 3aJa4, TOTOBUTh K TaKOM MAESTENbHOCTH OOYYarONIMXCA CpeaHel
IKOJIBI» [35].

O6meobs3aTenbHbIe cTaHAapThl 00pa3oBanus PK Bcex ypoBHel oOpazoBaHus
O M3MeHeHbl B 2018 T., 1 B COOTBETCTBUH C TJIO0ATBHBIM TPEHJIOM B HUX TaKKe
OB cheman ymnop Ha (OPMHUPOBAHUE Y YYAIIMXCS YMEHUU HMCIOJIb30BaTh 3HAHUS B
oBCeTHEBHOW u3HM. Tak B ['ocymapcTBeHHOM 0011€00s3aTEILHOM CTaHAAPTe
OCHOBHOTO cpeaHero ooOpazoBanmst 2018 roma, cojaepkaHwe o0O0pa30BaTEIBHOM
obnmactu "Marematnka u uH(pOpMATHKA" MOMKHO OOECIEUUTh pPeaTU3aIfio
CIEeAYIOIINX 3a1a4, CPEId KOTOPBIX:

— pa3BUTHE Yy OOy4YalomUXCS MaTEeMaTHYECKOW KYJIbTYpbl M CHUCTEMBI
MaTeMaTUYECKUX 3HAHWN U YMEHUH, HEOOXOMMMBIX IS YCIEUTHOTO OOy4YeHUs Ha
CEAYIOIINX YPOBHSX 00pa30BaHUs, a TAKKE PEIICHUS MPUKIIAIHBIX 33]1a4;

— OBJIaJicHUEe O0a30BbIMU MAaTEeMAaTUYECKUMU 3HAHUAMU U  yYMEHUSIMH,
HEOOXOMUMBIMU IS TIPOJIOJDKEHUsS OOyYeHHsI Ha YypPOBHE OOIIETO CpPEeIHEro
o0pa30BaHUs W M3YYCHHS] CMEXKHBIX TUCIUIUINH, UX TMPUMEHEHHS B IMOBCEIHEBHOU
KU3HM [88].

Bushmeleva N.A. u 1p. oTMe4aroT, 9TO Ha 3aHATHIX [0 MATEMATUKE B IIKOJIC
PEIKO paccMaTpPUBAIOTCS 3a7ayd MPAKTUYECKOrOo XapakTepa U aHAJIU3UPYIOTCS
CUTyallud W3 I[IOBCEJIHEBHOM KW3HU, B pe3ylibTaTe Yero mnpouecc oOydyeHus
CTAHOBUTCSI UBJIMIIHE CJIOKHBIM U OTOPBAHHOI'O OT PEaIbHOM KU3HU 00YyUaroIIerocs,
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YTO NPUBOAUT K IOTEPE HMHTEpPECa K M3YYEHUIO MpeaMeTa M, Kak CIEACTBHE,
CHIDKAeTCs KauecTBO 3HaHuii [11, p.3].

Metonbl MCHONB30BaHMS MPUKIAIHBIX 3a7a4 B OOYYEHUH CTYIEHTOB -
MaTE€MaTUKOB JAlOT BO3MOXKHOCTh (POPMHUPOBATh y HHUX MPEICTaBICHUE O POJU
NPUKJIAJHBIX HaMpaBJIE€HHOCTE M 3a7ady B MpeoOpasyrolleid AesTeNbHOCTH, O
COOTHOILIEHHE (PYH/IaMEHTAJIBbHOTO U pEaJbHOT0 W OTPAXKEHUS MOCPEICTBOM
MaTeMaTUKH SIBJICHUH, U (PAaKTOB OKpyKaromero Hac mupa. OIHMM U3 BEAYUIUX
METO/IOB  MNPUKIAJHON  HANpaBIEHHOCTH OOy4YEeHUS MAaTeMaTUKE CYUTAETCs
MaTeMaTH4eCcKoe MojelnpoBaHue. Vcmonp30BaHHE 3TOTO METOAA, Kak OTMEYalH
H.A. Tepemmn, JILM. ®puaman u JApyrue, AaeT BO3MOXKHOCTh II0Ka3aTh
YHUBEPCAJIBHOCTh MAaTE€MaTUKM M YHUPUUUPOBATH OTOOPaKEHHE TMPOIIECCOB,
pa3zHooOpa3HbIX Mo cBoeil mpupoje. [103BoNSIIOT HE TONBKO 3amucaTh UX B BHJIE
MAaTEMATHYECKUX BBIPAXKEHUI, HO IPOBEPUTH PABUIIBHOCTD UX PEIIEHUS.

CeronHst HacTajlla HEOOXOAMMOCTb BBISIBJICHUS COBPEMEHHBIX MpoOJeM B
oOy4eHHH CTYJIEHTOB - MaTE€MaTUKOB U ompeneneHue Haubonee 3(h(PEeKTUBHBIX
METOJIOB UCIOJIb30BaHUS MPUKJIAJAHBIX 3a/a4 B MpoOIecce O0yUeHUsI.

AHanu3 Hay4YHbIX U Y4eOHO-METOMYECKUX UCTOYHUKOB TIO3BOJIMII OTIPEIEIUTh
npoOsiieMbl B HCHOJNB30BAaHUS TNPUKIANHBIX 3a7ad B OOYYEHHHM CTYJEHTOB
MaTEMaTUKOB. YCTaHOBJIEHO, YTO (OopMyIHpyeTCs MpUKIagHas 3ajada WA 3ajaya,
CBA3aHHAsl C MPAKTHUYECKUMU MPUIIOKEHUSAMH HA €CTECTBEHHOM MaTeMaTH4eCKOM
a3blke. [Ipr 3TOM Ha NpakTUKE HE BCeraa MOHUMAETCs, YTO MPUKIIAIHbIC 3a/1a4M, KakK
U TEKCTOBBIE 3aJayM, TPAJAULIMOHHO IIOHMMAaeMble B HACTOsAIIEE BPEMsI BCEMH,
TpeOyIOT CO3/IaHUs MaTeMaTHYEeCKON Mojenu, KoTopas OyJeT aJeKBaTHAa CUTYallUH,
IPEJI0KEHHOM B 3a/IaHUU.

[IpyynHaMu HETOCTAaTOYHOTO BHUMAaHUS y4uTenei / mpenonaBateneit BY3oB
K PEIICHHIO 3a]1a4 MPUKIIATHOTO XapaKTepa Ha HaIlll B3I ABiseTcs (Tabnuima 7):

Tabmuma 7 — IIpoGaeMbl B METOIMYECKOM MOATOTOBKE YUHUTENEH / mpernogaBareei
BY30B, npenarcTByIOmMuUX YCHEMIHOCTH pealn3aluy MPUKIAJHON HAMpPaBIECHHOCTH
00yJYeHHUs MaTEMaTHUKE

B mxonax: B nepgarornueckux BY3ax:
1 2
1. HecoBepmenctBo (opmynupoku Ttepmuna | 1.CTyaeHTHI HMEIOT TIOBEPXHOCTHBIE

«IIPUKIIAAHAS
o0OpaszoBaHwUsI.
2. HenoctaToyHo€ KOJMYECTBO B y4eOHHKAX U
y4eOHBIX MOCOOUH CHEHMaIbHO MOJI0OPaHHBIX
CHCTEM 3aJlay U YIPaXHEHUH Ha MPHIIOKEHUE
MaTEeMaTHKH.

3. CpaBHUTENBHO HEOOJBIIOE KOJIUYECTBO
BPEMEHHU,  BBIJENSAETCS  AJS  pELIeHHus
MIPUKJIIA/IHBIX, TEKCTOBBIX, MPAaKTUKO-
OpPUEHTUPOBAHHBIX 3aj1ay.

4. llpu pemieHUd TEKCTOBOW /MPAKTHUKO-
OpPUEHTUPOBAHHON/ MPUKITIATHON 3a1a4UH

3aga4dyar» JIIA IIKOJIBHOI'O

NPE/ICTaBICHUS O CYTH TOHSTUS NPUKIAIHAS
3a7a4ya, Kak B HAQy9HOM, TaK U B METOANYECKOM
KOHTEKCTE.

2.B  y4eOHO-METOJMYECKHX MOCOOMSX ISt
CTYIEHTOB  NpPAaKTHYECKH HE  yJeIsIeTCs
BHUMAaHHsI METOJMKE PEIIeHUs MPUKIAJHBIX
3ajad.

3.006pa3oBaTenbHbIe IPOTpaMMBbI
HEJIOCTaTOYHO pa3pabOTaHbl sl OOy4eHUs
CTYIIEHTOB peanu3anuei NPUKJIIaTHO M
HaINpaBJICHHOCTH O0yJYEHUS.

4. HenoctatouyHO OCBEIICHBI B y4eOHHKaxX H
y4eOHBIX TOCOOMSIX METOIMYECKUE TTOIXO Il K
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[Iponomxenue Tabnuibl 7

1

2

HE00X0IUMO IPUMEHSITh AJIEMEHTBI
MAaTE€MaTHYECKOT0 MOJIEIUPOBAHMSL.

5. VYMmeHue MpaBWIbHO AaHAJIU3UPOBATH U
HCCIIEI0BaTh IMOJYYEHHYI0O HHPOpMaLU0 B

pe3ysbTaTe peuieHus IPUKIaJHON 3aJauu.

HCI0JIb30BaHHIO MIPUKIIATHBIX/TTPAKTHKO-
OPHEHTHPOBAHHBIX 3a7a4 B ayJAUTOPHOE U
HEayJAUTOPHOE BpPEMs.

5. HenmocratouHoe KOIMYECTBO B Kypce
MaTeMaTHYECKUX JHUCLUILINH BVY3a
CHEIHUAILHO TOJ0OpaHHBIX CHUCTEM 3a1ad |
YIPKHEHUH Ha MPUIIOKEHUE MAaTEeMaTHKU.

AHanus3upys  Bce

BBIIIICHU3JI02KCHHOC,

BCC OTH IMPUYIKNHBI

mpCaANOCbUIKAMHA I q)OpMI/IpOBaHI/ISI HCTAaTUBHOI'O OTHOIICHUA Hpenoz[aBaTeﬂeﬁ 151
y‘II/ITeJIeﬁ K PCHICHUTIO MMPUKIIAJHBIX 3a1a4 / MPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4.
Pemennem HpO6H€MBI peajmm3annumn HpHKHaI[HOfI HAIIPpaBJICHHOCTH O6y‘{€HI/I$I

MaT€MaTHKEC Ha CGFOJIHSIHIHPIﬁ ACHb B IIKOJaX H BVY3ax MPpUHUMAIOTCA pPAd MCEP

(Tabmuma Neg).

Tabnuma 8 —Peanuzanus npukiaHON HAPaBIEHHOCTH 00YUEHUSI MAaTEMATUKE

MporpaMM CpeHET0 00pa30BaHMUs).
2. Bce o0meoOpa3oBarenbHbIe YIPEIKICHUS
paboTaroT MO OOHOBJEHHBIM YYeOHHKAM |
y4eOHBIM TMOCOOMSM, YUEOHHUKH COIep)KaT
3aJJaHUs TI0 TTPUKJIAJHBIM 33]a4aM.

B mxoue: B nemarornueckom BY3e
1.B IIKOJIaX BHEJPEHO obnoBienHoe | 1.Ha CEeroaus UMEIOTCS HEKOTOPbIE
cojepxkaHue (HOBBIX CTaHIAPTOB, YUEOHBIX | PACXOXKICHUS MEXKIYy YYEOHBIMH IUIaHAMH

mrol w OIl BVY30B, B cBI3M C 3TUM
KOppekTupyroTcs u ooHosisirorcst Ol o Bcem
NeAarorn4eckuM HarpaBiIeHUSIM.

2 Hnsa paspabotunkoB OIl «MartemaTukay
HEO0OXOUMO yJIeNUTh BHHUMAaHUE DPeau3aluu

ABIAKOTCA

NPUKIATHON  HAMpaBJIEHHOCTH  OOy4YeHUs
MaTeEMaTHYECKUX TUCHUIUIMH [eIarornyecKux
BVY3o0s..

MHOTroJICTHHE TIeIaroru4eckKue HCCICIOBaHUS M TPAKTHKa IIPEToIaBaHuUs
MaTeMaTH4YeCKUX AUCUUIUIMH B BY3e moka3pIiBaeT, 4TO OCYIIECTBICHUE MTPUKIaTHON
HaIPaBJICHHOCTH OOYYCHHs SBISETCS OJHUM U3 IIyTeH IIOBBIMICHHUS KadecTBa
MOATOTOBKH CHEIIHAIICTOB.

3usmyxamenoB b. m gpyrue B y4eOHOM TOCOOMHM OTMETAIOT, YTO <JIJIs
COBPEMEHHOI'0 YYEHOr0 HEOOXOIWMO TOJIyUCHUE CBEACHUU W3 JNPYTHX OTpaciei
Haykd. To ecTh Hapsany ¢ auddepeHmanreii Hayk MPOUCXOAUT U UX WHTETpaIlvs.
[TosiBIeHWEe  TakWX  JAUCHUINIMH Kak  Owodusumka, OWOHHMKA, OWMOXHUMHS,
MareMaTH4ecKas JIMHTBUCTHUKA M T.J. TpeOyeT COYeTaHMS CBEICHHHA W3 Pa3IUYHBIX
oOJracreii 3HaHHN» [89].

[TpukitaHpIe 33249 110 MAaTEMaTHKE UMEIOT TECHBIE MEKITPEIMETHBIE CBSI3H C
KypcaMH MaTeMaTHYCCKOr0 aHaju3a, anreOphl, reoMeTpuud W (usmku. JlaHHBIC
3/1a9M UTPAIOT OOJIBITYIO POJIb IPH (POPMUPOBAHUHU U PA3BUTHH IPOCTPAHCTBEHHOTO
1 JIOTHYECKOT'0 MBIIIUICHUST O0OYJarOIIUXCs, pa3BUBAIOT MAaTEMAaTHICCKYI0 HHTYHUIIHIO.
BrirroueHrne mpuKIagHBIX 3aJa9 B MporpaMMy MareMatudeckux guciuriuima OIT —
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«MareMatuka» JaeT BO3MOXXHOCTb 00Ji€€ OCO3HAHHO NOJIXOAUTh K PEIICHHUIO
IIMPOKOIr0 CHEKTpa 3a/Jady MAaTeMAaTHKH, CIOCOOCTBYET pPa3BUTHUIO KpPEAaTUBHOCTHU
MBIILIEHUs, (POPMUPOBAHUIO HCCIEIOBATEIbCKUX YMEHUN oOyudaeMbix. [IpakTuka
pelIeHHs] MPUKIATHBIX MaTEMaTHYECKUX 3a7ad IMO3BOJSET OyAyUIUM YUYHUTEIsIM
OJTHOBPEMEHHO TPHUOOPECTH OMBIT MATEeMAaTHUKO-METOJUYECKON JeATEeIbHOCTH,
MOCKOJIBKY TPOUCXOJUT HAMNpaBIE€HHOE Ha MNpPOPEecCUOHAIBHOE CTAHOBJIEHUE U
MpPeI0CTaBICHUE UM OOJBIIEH 0N CAaMOCTOSATEIBLHOCTH, CBOOOIBI BEIOOpa CPEICTB
Y METOJ0OB JOCTHKEHMSI L€, CO3[JaHue YCIOBHI JUIsl pEIeHHs] pa3HOro poja 3aaad
[90].

[IpencraBiieHHBIN aHANU3 COCTOSHUS W MCIOJIb30BAaHUSA NPUKIAJHBIX 33/1a4 B
NOJIFOTOBKE OYIyIIMX Yy4YWUTEJIEH MaTeMaTUKH OTpa)kaeT aKTyaJbHOCTh JaHHOU
npobOnemMbl B 21 Beke. Buenpenue kommiekca STEM - oGpaszoBanusi TpeOyeT
MOJICpHU3ALMK  CYHIECTBYIOIIMX  METOAMK  MPENoJaBaHUsl  MaTeMaTUYECKUX
JUCIUIUIMH B nenarornyeckux By3ax. [llupokoe ucnonb3oBaHue NpUKIAJHBIX 3a7a4
MO3BOJIUT JIaTh CTYJIEHTaM KadeCTBEHHOE MaTeMaTuieckoe oOpa3zoBaHue. CTyaeHTHI
B CBOIO O4Yepeb, OBJIAJIEB METOJUKOW pPa3pabOTKM W NPUMEHEHMS MPUKIATHBIX
3a/lay, CMOTYT OO0ECHeYHuTh JOJKHBIM YpPOBEHb MaTeMaTHYEeCKOW MOATOTOBKHU
yUYalIuxcs MIKOJ U KoJulelked. B To e Bpemsi, 04eBUIHO, YTO TEPMUHOJIOTHYECKas
UHTEpIpeTalus NPUKIATHON 3a1aun TpeOyeT KOMIUIEKCHOTO CHCTEMHOIO MOJX0/a,
HEOOXOIMMOCTH YHU(PHUKAIIMUU JAHHOTO MOHSITHS U €€ OOHOBJICHUS B yueOHUKAX U
y4eOHBIX TocoOusix 1mo Mmarematuke [120].

BbiBOABI IO MEpBOMY pa3esry

[Ipoananu3upoBaB TPyAbl YYEHBIX OBLIM BBIJICJICHBI TaKUE TOHSITHS, Kak:
«IIPUKITQTHASL HaIPaBJICHHOCThHY, «TpaKkTUIecKast HaIPaBJIEHHOCTHY,
«rpodeccuoHanbHas HAMPaBJICHHOCThY» U UX B3aHUMOCBSI3H.

PaccMoTpeHBl MCUXO0JI0T0-TIeIarorTHYeCKie OCHOBBI pealii3allui MPUKIATHOM
HaIPaBJIEHHOCTH B O0yYEHHHM MaTeMaTHKE, YTO CIY>KUT OCHOBOH JUISI aKTyaJIM3alliH
MHTETPATHBHBIX CBSI3€M MEXIYy HayKoH, MNpodecCHOHAIbHBIM 00pa3oBaHUEM U
LIKOJIOH.

Hamm Obuto gaHO cliemyroliee OmpeaciiCHUE «IPUKIQTHAsS HaIpaBJICHHOCTH
o0OydeHUsT MaTeMaTHKe - OTO COBOKYINHOCTh JHJAKTHYCCKHX TIPHEMOB H
WHCTPYMEHTOB, HAIIPABJICHHBIX Ha TOBBIIICHUE KOMIIETEHTHOCTH OOy4Yalolierocs B
dbopmaTe  TpaHchopMamMu ~ MaTEMaTHYECKUX  3HAHUHW  NPUMEHUTEIBHO K
CYIIECTBYIOIIEH peaTbHOCTU M CAMOCTOATEILHOMY PEIICHHIO 3a/1a4».

Jlanee paccMaTpuBarOTCs POJIb 33/1a9 B OOyUYSHHH MAaTeMaTUKE U OCOOSHHOCTH
WX MMPUMCEHEHUS B yueOHOM mporiecce. CaellaH CpaBHUTEIBHBIA aHAIU3 3apYyOSKHBIX
M OTCYECTBEHHBIX YUYCHBIX 3aHMMABIIUXCS METOIUKON OOy4YEHHUsI PEIICHHUIO 3ajay
MPUKIAAHOTO XapakTepa. B MeToamdeckoil muTepatype AaeTcs MHOTO pPa3IuyHbIX
TPAKTOBOK TEpPMHHA «IIPHUKJIAIHAS 3a71a4yay 3TO JHIIb MOJYePKHUBAET HEOOXOAUMOCTh
pa3pabOTKU YHHUBEPCAITHHOTO UX OOBSICHEHHUS.
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Jlanu yHHMBepcalbHOE OIpeNeieHue B BHJAE CIEAYIOIIETO YTBEP KICHHS
«IpUKIagHAs 3ajada - 5TO 3a/ada, BO3HUKAWOMIAs B PA3IMYHBIX HAIMPaBICHUAX
HAYKH, TEXHUKH U PEAIbHOTO MHUPa, KOTOpasi T0JDKHA ObITh MaTeMaTH3UPOBAHAY.

Hcnonb30BaHue NPUKIAIHBIX 334 B y4eOHOM ITpoIecce:

— TIOBBIIIAET Mpo(ecCHOHANBHYI0 KOMIIETEHTHOCTh OYIyIIUX YYUTENIeH
MaTeMaTHKH;

— Ppa3BUBAET CAMOCTOSITEIbHYIO II03HABATENbHYIO IESTEIbHOCTH CTYICHTOB;

— pelieHue  NPUKIAJAHBIX  3aJad  pa3BUBAET  HCCIEIOBATEIbCKYIO
KOMIIETEHTHOCTb;

— OBJIAJEBACT MJIEMEHTAMU MaTeMaTHYECKOT0 MO/IETHPOBAHUSI.

Ananu3upysi TpoOJieMbl TOATOTOBKH OYIyIIMX YYHUTEIeH MaTeMaTuKh K
WCTIONb30BAHUIO TMPHUKIAIHBIX 3a1ad B OOYyYeHWH, MBI BBISBUIU CIEIYIOIINE
pOoOIEeMBI:

— mnporpammbl OIT - MaremaTika HEOCTaTOYHO pa3paboTaHbI sl 00ydeHus
CTY/IGHTOB peajn3alyell NpuKiIaJHOW HAPaBICHHOCTH O0yUYCHHUS;

— HEJOCTaTOYHO pa3paboTaHa METOJWKAa KOHCTPYHUPOBAHHMS M PELICHUS
NPUKJIaHBIX 33/1a4;

— HEJOCTaTOYHOE KOJMYECTBO B Kypce MaTeMaTH4ecKHUxX JucuuIuinH BY3a
CMEeUUANbHO TOAOOpAaHHBIX CHCTEM 3aJlady M YIOPAXHEHUH Ha MPUIIOKEHHE
MaTEeMaTHKH;

— HEJOCTaTOK YU4eOHHMKOB M Y4EOHBIX MOCOOUI IS peann3alny MpUKIa HO’
HAINpaBJIEHHOCTH 00yYEHUSI.

0060011128 UTOTH BCErO BBIILIECKA3aHHOTO MOXHO IPEJCTABUTh B CXEMaTUYHOMN
¢dbopme BaKHOCTH MPUMEHEHUSI IPUKJIATHBIX MaTeMaTHYECKUX 3a/1a4 (pUCYHOK 17):

PelieHre MpUKIIaIHBIX gaHHHe sallail MOryT
[Tpuknagabie B R R Hiba;p?:ﬁg;a;geg -
NPUMEHATE TIOIy4EHHBIE pa P
(rpaduku, TAOIHIIBI,

3HAHUS B JKU3HEHHBIX
TEKCT) - ()OPMUPOBAHKE
CHTYAITHSX
CMBICJIOBOTO UTCHHS

MAaTEMAaTHYCCKHE 3a1a9n

Pesynbrar pemenus
MPUKJIAIHON 3aa4u

DOpMUPYIOT YMEHUS
aHAJIN3HUPOBATh,
CpaBHUBATh,
PpalOHATN3UPOBATh,
aNrOPUTMU3HUPOBATH

UMEET peaabHOe
NPaKTHYECKOe
IPUMEHEHHE

Pucynok 17 - CyniHocTh IpUKIIAIHBIX 33]]a4 110 MaTEMAaTHUKE
Teopuss ¥ mpakTUKa HCHOJb30BAHMUS MPUKIAAHBIX 3a7a4 B MOJTOTOBKE

Oyoymux y4uTelled MaTeMaTHKH HW3JI0KEHBI B paboTax MHOTHX YYCHBIX. AHaIM3
CYIIECTBYIONINX HAYYHBIX, MPAKTUYECKUX M TEOPETUUYCCKUX paboT, B KOTOPHIX
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JEMOHCTPUPYETCS WCIOJIB30BaHUE MPUKIATHBIX 3aJad MPH MOATOTOBKE Oymaylux
yYHTENeH MaTEMaTHKH, TAET OICHKY TEKYIIEeH CUTYallMH U MIOMCKA HOBBIX PEIICHUIA.

[TomBomss WUTOTM K BBIMIECKA3aHHOMY MOKHO CJENIaTh BBIBOJ OT TOM, YTO
pelieHre NpUKIagHbIX 3a7a4d 00J1alaeT OTPOMHBIM 00pa30BaTelbHBIM, 00YyYalOUUM
Y BOCITUTBHIBAIONIUM ITOTEHIIMATIOM. Ero m3ydeHHe OoKas3bIBaeT BIMSHHEC HA Pa3BHTHC
YMCTBEHHBIX CIOCOOHOCTEH, MOXKET YCHJIUTh TPHUKIATHOW acCIeKT MaTeMaTHKH,
CIIOCOOCTBYET TO3HABaTEILHOMY HHTEpeca K NpPEIMETY W B KOHEYHOM HTOTeE
pa3BHuBacT QYHKIIMOHAIHYIO IPAMOTHOCThL OOydaromierocs. BBenenne qaHHBIX 3a1a4
B COJIEp)KaHME Ka3aXxCTAaHCKOTO MaTEeMaTHUECKOTO 00pa3oBaHMsI SBISIETCS OJHUM M3
BaYXHEHIIIMX aCIIEKTOB OOHOBJICHHOTO COJCPIKaHMUS 00pa30BaHMS, TaK KaK POJb 3TUX
3HAHHWHA B COBPEMEHHOM MHUPE TMOBBIIIASTCS.
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2 METOIUYECKHE OCHOBbI HOAI'OTOBKH BYAYIIUX
YUUTEJIEA MATEMATUKHA K TIPUMEHEHUIO IMTPUKJIAJTHBIX 3ATAY
B IPO®ECCUOHAJIBHOM JEATEJBHOCTHU

2.1 MatemaTndeckoe MoJeJJMPOBaHUE NPU PellleHNH MPUKJIATHBIX 32124

B nocnanuu Ipesunenra PK ot 2020 roga Kaceim-Komapra TokaeBa Hapony
Kazaxcrana «{udpoBuzamus  Kazaxcrana-6a30oBblii  31eMEHT Bcex pedopmp»,
BBIJICJISIFOTCSI HOBBIE TOYKU POCTA, B KOTOPOM OIpE/IETICHBI TJIaBHBIC 3a/1aul Pa3BUTHUS
Haled CTpaHbl B TMOCTKOBUIHBIA Tiepuoi. [lo MHEHUIO Tmpe3ujeHTa HMEHHO
udpoBU3aIus J0MKHA CTAaTh KIHOYEBBIM (PAaKTOPOM BCEX MPOBOAUMBIX pedopM.
[IpuoputeTHOE MECTO TMPHUHAIICIKUT COLMUAIBHO-DKOHOMHUYECKOMY Pa3BUTHUIO
Kazaxcrana, xoTopoe BKJIIOYaeT B ce0s HE TOJBKO MOABEM SKOHOMHKH, HO H
U pOBU3AIUIO TTPOU3BOJICTBEHHBIX MPOIIECCOB, BHEAPEHNE MU(PPOBBIX TEXHOJIOTUN
B pa3BUTHE PECYpPCHOM 0a3bl COBpEMEHHOI0 rocyaapcTBa [91]. A Takkxe ompeaesieHb
OCHOBHBIC 3aJ[a4Ml 1O PA3BUTHIO CTpPaHbl B YCIOBUAX UeTBepTOW MPOMBINIJIEHHON
PEBOJIONHMH, B KOTOPOW YETKO yKa3aHa HEOOXOIMMOCTh BHEAPECHUsI HHPOPMAITMOHHO
- TEXHOJOTUYECKUX  PCIICHWH, HalpaBJICHHBIX HAa  TOBBIIICHUE  YPOBHS
MPOU3BOAUTEILHOCTH TPyJa W  TIOBBIINICHUS KAdeCTBA HMHTEUICKTYaJbHOTO
noteHmana. CeromHs OJHUM W3  MHPOBBIX  TPEHIOB  SIBISETCS  POCT
KOHKYPEHTOCIIOCOOHOCTH YeJIOBEYECKOTO KaluTana.

Ceronnst 1u¢poBbIe HABBIKU, KOTOPbIE KOTJa-TO TPEOOBAIUCH JUIIL TEM, KTO
U3ydasl KOMIBIOTEpHbIE HAYKH, TENIEPh HEOOXOAUMBI B JIFOOOU cdepe NeaTeNbHOCTH:
r'yMaHUTapHOM, HePTAHOMN, SKOHOMUIECKOM, TIeJarornyecKon M J0oi apyrou. B
YCIIOBHUSIX TEXHOJOTMYECKON MOJAEPHHU3ALMM KOHOMHUKH CTPaHbl JJIsl PbIHKA Tpyla
HEOOXOJMMBI KaJphl C YHHMBEPCAJIbHBIM Ha0OpOM KOMIIETCHIIUN, AaKTUBHOMN
IPAXKIAHCKON MO3HUINEN, MEKINYHOCTHBIMU HABBIKAMU M CUCTEMHBIM MBIIICHUEM.
Ecam Mb1 Oynem o0y4aTh CTYJEHTOB Ha OCHOBE HOBEWINHMX JOCTHIXKEHUM HAYKU H
IPOITYCKaTh gyepe3 po1iecc MIPOU3BOJICTBA, MBI NOJIyYUM
BBICOKOKBaJTM(UIIUPOBAHHBIX CIIEIIMAIMCTOB, KOTOpPHIE CMOTYT pelIaTh JII0ObIe
CIIOXHBIEC 3a7aun. Tak Oyner obecrieueHa KOHKYPEHTOCIIOCOOHOCTh HaIllel CTpaHBI.
YckopenHoe paszButue nudpoBeix Texnosnoruit u IT-orpacim B Kazaxcrawne,
YBEIMYHUBACT KOHKYPEHTOCIIOCOOHOCTh HAIIIECH HSKOHOMUKH 3a CUET MPUCTAIBHOTO
BHHMaHUSA K WHHOBAallMOHHBIM HJEAM TaJlaHTJIIMBBIX CTYACHTOB, OOYy4YalOIIUXCS B
BVY3ax cTpansl.

OCHOBHBIMH ~ METOJAMH pealu3allii TPUKIAJAHOW HAMpPaBICHHOCTH B
OOy4eHHH CTYJEHTOB - MaTEMAaTUKOB €CTECTBEHHO-TEXHUYECKUX M TEIarOormuecKuX
HaIpaBJICHUS] CUMTAETCAd MareMmaTtmueckoe MojenupoBanue. 00 sddexkTuBHOCTH
JaHHOro merona, numyt, kak H.A.Tepemwmn. JILM. @puaman u MHOruE Ipyrue
yueHnbie [14], [66]. Tak kak JaHHBIM METOJ MO3BOJIIET MOKa3aTh YHUBEPCAIbHOCTH
MIPUKJIAJIHBIX BO3MOKHOCTEM MaTEMaTUKU M JAA€T BO3MOXKHOCTh CTaHAApPTU3UPOBATH
0oTOOpakeHnEe MaTEMAaTUYECKUX MPOLIECCOB, B BUJIE€ OPOPMIICHHBIX aaropuTMoB. OHuU
MOT'YT OBITh Pa3HOOOpPA3HBIMU IO CBOEMY COJIEPXKAHUIO U IO CBOEW mpupoje, u
MO3BOJIIET  3alKChIBATh  MPUKIAJHBIE 3aJayd W yOpPaKHEHUS B BUJE
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YHUDUIUPOBAHHBIX MaTeMaTUYeCKUX (OPMYJ U BBIPAXKEHUM, U JTa€T BO3MOXKHOCTD
MPOBEPUTH TOYHOCTh U MPABUILHOCTD PEIICHUS.

[Tox monenbio (ot nat. modulus - mepa, oOpaszell, HOpMa) MOHUMAIOT TaKOMH
MaTepualbHbId WM MBICICHHO NPEACTABISIEMbI OOBEKT, KOTOPBIM B mpoliecce
MO3HaHUs (M3yYEHHUs) 3aMELIAaeT OOBEKT-OPUTHMHAN, COXPAHSS HEKOTOPhIE Ba)KHBIC
JUISL JAHHOTO MCCJIEIOBaHUSl TUMHYHBIE ero 4epThl. [Ipomecc mocTtpoeHust u
UCIIOJIL30BaHUS MOJICIIH Ha3bIBaeTCs Modeauposanuem [92].

Marematuyeckass Mojaelb — 3TO (U3MYECKUH WU aOCTPaKTHBIA OOBEKT,
CBOWCTBA KOTOPOT'O B ONPEAEIEHHOM CMBICIIE CXOAHBI CO CBOMCTBAMU UCCIIELYEMOIO
00BbeKTA.

Mounrym A.B. maer omnpeneneHue  MaTreMaTHYECKOW  MOJAECIM  Kak
«MPUOSMKEHHOE OIMMCAHNE KAKOTO-HUOYIb KJlacca SBJICHUH, BRIPAXKEHHOE HA SI3BIKE
HEKOTOPOM MaTeMaTH4ecKod Teopuu (C TMOMOIIbI) ypaBHEHUM W HEPABEHCTB, UX
cucreM, (PyHKIMA, BEKTOPOB U T.1.)» [54, C. 46].

B Hacrosmee Bpems HaOmomaeTcs HEOOXOAUMOCTh OOYYEHHUs CTYACHTOB
BY30B wmeromy wMaTeMaTHueckoro MOJENUpOBaHUA. BbI3BaHO 3TO TEM, 4YTO
CTYJICHTBI-MAaTEeMaTUKH XOPOIIO CHPABJISIOTCS CO CIIONKHBIMHA MaTeMaTHYeCKUMHU
3a/lauaM¥i, HO CTaJKHBAIOTCS C TPYAHOCTSAMH TPU PACCMOTPEHUU TPHUKIATHBIX
3amay. Cam mpoliecc peuieHust Jr00i MpUKIaAHON 3a7a4yd MOJHOCTHIO OazupyeTcs
Ha MaTEeMaTUYeCKOM MOJCIUPOBAHUHU. B CBS3M ¢ ATUM yMeHHE OyIylIHuX yduTenen
MaTE€MAaTHUKA KOHCTPYUPOBATh W pPEIIaTh MNPUKIAJAHBIE 3aJa4d 3aBUCUT OT YPOBHS
OBJIQJICHUSI HMH METOAOM MaTeMaTh4eckoro MojaenupoBaHusi. CTyAeHTHI,
OBJIJICBIIME METOJIOM MAaTEMAaTUYECKOTO MOJIEIMPOBAHUSA, MOIYT YCHEIIHO
CHOPABJIATBHCS C pEHICHHEeM JIIOObIX MAaTeMaTHMYeCcKHX 3a/Jady, B TOM 4YHUCJIE H
IPUKIIAJHBIX.

MaremaTuueckoe  MOJEIMPOBaHHE BO  MHOTMX  CTpaHax  SBJSETCA
HEOTHEMJIEMOI YacThi0 YYEOHBIX MporpaMM IO MAaTeMaTHKe Kak Ha YypPOBHE
Ha4YaJIbHOW M CpeqHEW IIKOJbl, TaK W Ha YPOBHE BBHICIIETO OOpa3oBaHUs, TeC
MaTeMaTUKa 4YacTO MCIOJB3YeTCs B KadecTBe 0a30BOr0 MpeaMeTa i APYTUx
JTUCUHUTLIVH.

[Tposenennniit H.B. Kyraem [93] cpaBHUTENbHBIN aHATN3 CUCTEM 00pa30BaHUS
Oyaymux y4uTelneld MaTeMaTUKU B BBICHIMX Y4YEOHBIX 3aBEJCHUSAX Y KPaWHBI,
[Tonpmn, bonrapun n BenukoOpuTaHuu, mokasaj, 4TO B HCCIEAYEMBIX yUEOHBIX
3aBEJICHUAX KOJMYECTBO 4YacOB, OTBEACHHBIX Ha MaTEMaTUKO-METOJUYECKYIO
MOATOTOBKY, HECKOIBKO paznudaeTcs. OgHaKo B MOJBCKUX By3ax OOJbIlle BHUMAHUS
yAENSIeTCS  U3YyYeHHI0  OyAYIIUMHM  YUYWUTENSIMHU  WHOCTPAHHBIX  SI3BIKOB U
nH()OPMAITMOHHBIX TeXHONorui. B BenmmkoOputannu B TporpaMmax MOATOTOBKU
Oynymux yduTened BbBIACISICTCS OOJBbIINE BPEMEHH I MPAKTHYECKUX 3aHSATUN
(mpumepno B 3,6 paza) u npenogaeTcs AMcIUIUIMHA «MaremaTuueckoe
MoaenupoBanuey». Tak, B  yHuBepcutere CaHlepieHIa U3Y4yaloTCsl  TaKHe
nucuuIUiiHbl kak «Mogenu B MaremaTtuke» W «CTpyKTypa U MOJEIb», a B
YauBepcurere Ok-XWul - «MareMaTuyeckue MOJEIM W MOJICIUPOBAHUE B
MexaHuke». KpoMe Toro, B yHUBEpCUTETE DK-XHWIUT U3YYAlOT TaKUE JTUCUUILIAHBI,
kak «IIpupona marematuku» u «lIpakTryeckre NpUIIOKEHUS B MATEMAaTHKE.
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Takum oOpa3zomM, mnpu OOydyeHHH MaTeMaTUKe OyaylUX Y4yuTesel
HCIIOIB3YIOTCS IBa BapuaHTa paOOThl ¢ MPUKIATHBIMU 3a1adyaMu. [lepBbIii BapuaHT
MpenoiaraeT WUTIOCTPAIMIO MPOIECCa U3JIOKEHUS aKTyallbHBIX TE€M Ha MpUMEpax
MPUKIAIHBIX 3a7a4. DT 3a/laud TaKKe PeIIalTCcs CTYACHTAaMU Ha MPaKTHUYECKUX
3aHATUAX. BTopoil  BapuaHT mpeaycMaTpuBaeT OTIACIbHYIO MaTeMaTHYECKYIO
mucuurinny / kype «llpuknagHas MareMaTHKa», B KOTOPOM MPENoJiaBaTelb BMECTE
CO CTyJICHTaMU aHAJIU3UPYET / MOACIHUPYET / pacCMaTPUBAET BapUAHTHI MPUKIATHBIX
3a/1a4, CBSA3AHHBIX C JKMU3HCHHBIMH CUTYAlMSIMU WIH TEXHUKO-DKOHOMUYECKUMU
MPOIIECCaMHU.

Bompockl 0 TOM, Kak CKJIaJbIBajIOCh pPa3BUTHE TEPBUYHBIX CBEICHHUU O
MaTeMaTHYeCKOM MOJICIMPOBAHUM, KAaKOW BUJI OHM TMPUHUMAIIM, KaK MPOBOJIMIN
HayaJbHBIE JTalbl M WX COBEPIICHCTBOBAHUS HHUKOIJA HE TEPsSIu CBOEH
aKTyaJqbHOCTU. B Hameill ctpane W 3a pyOeKOM TEHJACHIUS IMIMPOKOTO BHEIPEHUS
MaTeMaTHYECKUX MOJIEJICH B pa3IMuHbIe pa3jieiibl HAYKU, B TOM YUCIIE MPU U3YUCHUHN
MareMaTukyd B mkojax u BY3ax momyuuno noanepxkky B 20 Beke. 3a moclienHee
JNECATWIICTUE MOJICTIMPOBAHNE PA3JIMYHBIX TMPOIECCOB U  SBJICHUNA HAXOIUT
IPUMEHEHHE MPAKTUYECKH BO BCEX 00JIaCTSIX HAYKH.

[To pesynbraTam ucciaeAOBaHUN AOLICANIMX JIO0 HAIIETO BPEMEHH W3BECTHO,
YTO MCTOKH MOJICTUPOBaHUs OEpyT CBOE Hauajo C APEBHUX BPEMEH M CO BPEMEHEM
pacIpoCTpaHsUINCh Ha Bce OoJiee HOBBIE cdephl, Kak (u3uka, OMOJIOTHUS, XUMHS,
apXUTEKTYpa, ACTPOHOMHUS, COLIUOJIOTHUSA U JIp.

[IpoGnemamu MCHOAB30BaHUS MOJEIUPOBAHUS B 00pa30BaTEIHLHOM IPOIIECCE
U Pa3BUTHS Y IKOJBbHUKOB U CTYJEHTOB HABBIKOB MAaTEMATUYECKOTO MOJIEIUPOBAHUS
3aHUMAKOTCS P yYCeHBIX Hamed pecnyosmku: A.E.  AoObuikackimMoBa  [8],
E. K. Cmarynos [94], C.M. Ceutona [95], A.K. bekbonranora [82], A.B. Cemkun
[96], S. Sakibayev [97] u nmp. B crtpanax CHI' u 3apyOexbs 3Toit mpobiieme
MOCBAIICHBI Hay4dHble paborel .M. Mopo3zoa [98], A.H. Tepemmna [14],
M. Taxwuesa [99], KM. Toporensauesoit [100], M.B. Erymosoii [20], Takumi
Fukushima [101], Peter K. Dunn, Margaret F. Marshman [102], M. Voskoglou
[103] u np.

Hu opna oOnacTe HaydyHOTO 3HAaHWS, a, CETOJHS W HU OJHA ydeOHas
JUCLUUIUIMHA HE MOJXKET CYLIECTBOBATh IO OTAEJIBHOCTH. TONBKO Ha CTHIKE IBYX U
0oJiee HayK COBEPIIAIOTCS BEIUKUE OTKPBHITH. TOJBKO TMpEmnojiaBas 00ydJaronuMcs
BCE Y4eOHbIE TUCIUTUTMHBI BMECTE, MOKHO PACKPBITh €CTECTBEHHOHAYYHYIO KapTHHY
MHpa M TEM CaMbiM BHECTH BKJaJ B (OPMHpPOBAHHWE HAYYHOTO MHPOBO33PCHUS
obyuaromerocs [104].

[IpuknanHas HanmpaBiIE€HHOCTb OOYYEHHUS MPEANOJAraeT OPUEHTALMIO €ro
uenen, coaepKaHMsT M CPEACTB Ha  pealu3alMio  IeJeHaNpaBiICHHBIX,
COAEPKATEIBbHBIX U METOIUYECKUX CBSA3EU MEKYy MAaTEMAaTUKON U MPaKTUKOU. B To
e BpeMs CTYJEHTHI B MPOIECCE MATEMATHUYECKOTO MOJEIUPOBAHUS MPUOOPETAIOT
3HaHUS, YMEHUSI M OIbIT, KOTOphle OyAyT HCHOJIb30BaHbI B Oymyiei
npo¢eCCUOHANIbHON EATeIbHOCTH, yueOe U )KM3HEHHbIX CUTyanusx [5].

CornacHo Bambang R. [105], mareMaTtuueckoe MOJCIUPOBAHUE HANPABICHO
Ha TO, YTOOBI CTYIEHTHI JIy4llle YCBauMBAJIIM MATEMAaTUYECKUE TIOHSITHUS, MOIJIH
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UHTEPIpPETUpPOBaTh U (GOPMYIUPOBATh, pEIIaTh KOHKPETHBIE 3aJayd, a TakxKe
Pa3BUTh KPUTHUYECKOE U TBOPUECKOE MBIIIICHUE.

ITo muenuto aBropoB Reuben S. Asempapa, Derek J. Sturgill [106],
MpenojaBaHue MaTeMaTUKH ¢ TIOMOIIBI0 MaTeMaTHYECKOro MOACIUPOBAHUS
MPEJCTaBIsAECT COO0 OTPOMHBIM BBI30OB COBPEMEHHBIM MEAArOTMYECKUM HAESIM, TaK
KaK 93TO TPEIbSBISET HOBBbIE TpPeOOBaHUS K YUHUTEIAM U TpeOyeT 3HaHUM,
BBIXOJISIIIIMX 32 PAMKH MX IIKOJBHOU MPOTPAMMBI.

Kak cuutaer A.Jl. Hoxman [107], ceromns ocoba akryaidbHa Mpobiiema
CONMDKEHUST B YYEOHOM IPOIECCE «TEOPETUUYECKOW» M «pPEaIbHOM» MaTEeMaTHKU,
pemaeMoit  cpenactBaMu  d(QQPEKTUBHOTO  HCIOJB30BAaHUS UAEH U METOJIOB
MaTeMaTU4eCcKoro MojenaupoBaHus. [lpu pemieHun npuUKIaAHBIX 3a7ad CTYACHTHI
Pa3BUBAIOT  HCCIICIOBATEIILCKUE KOMIIETCHIIMM 4Yepe3 OCBOCHHE DJIEMEHTOB
MaTeMaTH4YeCKOTr0 MOJICTUPOBAHUS.

[To muenuto Ilymkapesor T.II. [108] maremMarudyeckoe MoOIAEIMPOBAHUE
SBISIETCS. OJIHUM W3 BAXHBIX KOMIIOHCHTOB MAaTEMaTHUYECKOW IMOATOTOBKHU
00ydJaromuxcs, KOTopoe o0ecrneunBaeT CaeAyIIIue HaBbIKU (pUCYHOK 18):

(dbopMHpOBaHNE HAyYHBIX B3IVISA0B

MaTeMaTUYECKYIO ITOATOTOBKY IPUKIAJHON U IPO(UIBLHON HAalpaBIEHHOCTH

CHCTEMHOCTh 3HAHUM O6yqa€MBIX

pa3BUTHE MBIILICHUS 00ydaeMbIX (aHAU3, CpaBHEHHE, 0000I1eHNe, KOHKPETHU3AIUs

Pucynok 18- KoMnoHeHTBl MaTEMaTHYECKOM MTOATOTOBKU

B cBsa3u ¢ OBICTPBIM pa3BUTHEM HAYYHBIX TEXHOJOTUHA MOACIUPOBAHUE
CIIy’>KUT OCHOBHBIM aIlllapaToM YY€HOTO WX B MPHUPOJAE U 00IIecTBe, OOHAPYKEHUS U
000CHOBaHMSI MMEIOIIUXCS B ATUX TPOIEcCcax 3aKOHOMEpPHOCTeH. B moBcemHeBHOM
NEATENBHOCTA YEJIOBEKY MPUXOJIUTCS YacTO HMMETh JEJI0 C pa3sHbIMH BHUAAMHU
MO/JIEJIEN, HAIIPUMED:
1.1TosieThl KOCMUYECKHX PAKET CHaYajla MOAEIUPYIOT HA 3€MJIE U PACCUUTHIBAIOT BCE
HEIITATHBIE CUTYALlMU, KOTOPBIE MOTYT ITPOU30UTH B KOCMOCE.
2.Yuammecss cpaioT npoOHoe TectupoBanue EHT B mkomax, u mbBITaroTCA
MOJIEIUPOBATH AJisl ce0s peasibHy0 cuTyanuto npu caaun EHT.
3.Ha aBTOMOOMJIBHBIX 3aBOAAX CO3AAIOT CUTYAILIUH JIJI aBapuil aBTO O€3 BOJIUTENEH,
YTOOBI CMOJEIUPOBATH CUTYAIMIO aBApUU 0€3 YeIOBEYECKUX KEPTB U YCTAHOBUTH
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HAJIE)KHOCTh BCEX KOHCTPYKIIUH aBTO.

4. YtoOBbl MOCTPOUTH JOM CTPOUTENM CHaydalia jaenaroT ueprex uinu 3D monens
3IaHUsl HA KOMIBIOTEpPE, U OMUPAsACh HA YEPTEkKHU BO3BOJAT JOM IO TOTOBOM MHUHHU
MOJIEH 3J]aHuUS.

5. B cBs13u ¢ pacnpocTpaHEeHHEM KOPOHABUPYCHOU MH(EKIUU BO BCEM MUPE, YUCHbBIE
CTPOSAT MaTEMaTHYECKYIO0 MOJIeNb SIUJIEMUHU, YTOOBI UMETh O0JbIlle MHGOPMAILIHU O
CTENEHH 3aPAXKEHUS U CINIAHUPOBATh NAIBHEUIINE IEHUCTBUS.

JIrobas mpukianHas 3ajada, KOTOpas peIIaeTcss C IMOMOIIBI0 MaTeMaTHKH,
yCJIIOBHE KOTOPOW JOJDKHO OBITh IMEpPEeBEACHO Ha MAaTEeMaTHYECKUM SI3bIK U B
JTajdbHENIIeM pellieHa ¢ MpUMeHEeHHEeM (PaKTOB M MOHSTHI MaTeMaTUYECKOW HAyKH.
Takum oOpaszoM, mporecc perieHue MPUKIATHON 3aJauyd B CBOKO OuYepeih TaKKe
SIBJISIETCS IPOIIECCOM MAaTeMaTHYECKOT'0 MOJICIUPOBAHUS.

Metoasl MaTeMaTHYECKOr0 MOJACIUPOBAHUS B OOYYEHUHU JAIOT BO3MOXKHOCTH
JIEMOHCTPUPOBATh B3aUMOJICUCTBUE MAaTEMATUKH U JIPYTHX HAYK, a TaKXKe IMOKa3aTh
BIUSHUE 3a7a4, KOTOPhIE BO3HHUKAIOT B Pa3HbIX 00JIACTSIX MPaAKTHYECKOU
NEATeIbHOCTH, Ha Pa3BUTHE CaMOW MaTEMaTHKH, HA YCOBEPIIECHCTBOBAHHUE IIEJIOTO
psaa Matematuaeckux mojenei [109].

JlocTaTouHOE KOJMYECTBO MPUKJIAIHBIX 3a7ad BCTPEYACTCS B TECTOBBIX
3amanusax PISA mo maremarwke. JlanHble 3amaun cHOPMYIHpPOBAHBI B KOHTEKCTE
MOBCETHEBHOW JKW3HU, MPU PEIICHUU KOTOPHIX HEOOXOJMMO HWMETh HABBIKU
MOJEJIHNPOBAHUS, TO €CTh YMETh CTPOUTh MATEMATUYECKYH0 MOJENb IpeasiaraeMoun
noBceaHEBHON curyaunu. C 3THUM y Ka3aXCTAHCKUX YYalIUXCS HUMEIOTCSA SBHBIC
npoOsieMbl, TaKk Kak OHU HE B JIOJDKHOM CTENEHU CIPABISIIOTCS C MPHUKIAAHBIMU
MareMaTudeckuMu 3anaHusMu. IlkonmpHukn KazaxcTtaHa mOKa3bIBalOT BBICOKHE
pe3yNnbTaThl B MaTeMaTUYECKHUX 3ajlayaxX, rJe HEoOXOIWMO NPOSBHUTH 3HAHUS U
IPEAMETHBIE YMEHUS, U IUIOXO CHPABIISIIOTCS C 3aJayaMiy, [A€ 3TH 3HAHUS HYXHO
MPUMEHUTD (MMPUKJIIAIHBIC 3a]1a4H).

[To mamiemy MHEHHWIO, OMHUM U3 TpeOOBAaHHM IO YCTpaHEHHWIO MPOOJIEM B
OOy4eHHH pEIICHUIO0 TMPUKIATHBIX 3a/lad  SABIAETCI OO0ydYeHHE MaTeMaTUYeCKOMY
MOJEIMPOBAHUIO U €70 METOAOJIOTHH CTYJICHTOB U YYaIIuXCsl.

Takum o00Opa3oM, MOXHO cjAelaTb BBIBOJA O TOM, 4YTO OOyYCHHE
MaTeMaTH4eCKOMY MOJEIUPOBAHHIO MO3BOJSIET CAEIaTh BO3MOXHBIM IOJIHOLIEHHOE
OBJIQJICHUE YYalIMMHUCS METOJaMH T[O3HAaHUA W CHOCOOCTBYET pa3BUTHUIO HX
MbICTUTENbHON nesrenbHocTH [96, C.100-101]. B Hemamnoi crerneHm oOydeHHe
MOJEIUPOBAHUIO MOXKET MOMOYb B COBEPIIEHCTBOBAHUM TAaKUX BUIOB MBIIIJICHUS
ydaluxcsi, Kak KpUTU4ecKoe 1 TBopueckoe. Ha Hamn B3risig 3TO TO, YEro HE XBAaTaeT
Ka3aXCTaHCKUM y4YaluMCs MIPH PEIIeHUN TECTOBBIX 3a71a4 PISA mo maTemaTuke.

B 10 Bpems kak MaremaTHu3alus SBISETCS MPOLECCOM MEPEXo]a OT pealbHOM
MOJIENIA K MaTeMaTHKE, HEOOXOIMMO MCTIOJIH30BaTh MOJICTUPOBAHKE HIIA TTOCTPOCHUE
Moenu JJsi 00O03HAYEeHHsS] BCEro mpollecca, BEAYIIEro OT HMCXOJHOM peabHOU
npoOsieMHOW  cuTyaruu  (3ajaud) K  Marematudyecko  moxenu. llpomecc
MOJICIUPOBAHUSI HE MPOCTO JIa€T YNPOIIEHHOE, HO TaKXe IMOKAa3bIBAET HMCTHHHOE
n300paxKeHre Kakol-TO 4YaCTH paHee CyIIeCTBOBaBIIEH peanbHOCTU. Takum oOpaszom,
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MaTeMaTH4eCKOE MOJECIUPOBAHUE TAKXKE CTPYKTYpUPYET M CO3JAeT 4YacTh
peanbHOCTH, 3aBUCSIILYIO OT 3HaHWI, HAMEPEHUN U UHTEPECOB 00YyYaIOIUXCS.

[IpobGnema hopmupoBaHusi yMEHUM, HEOOXOIUMBIX JJIsI PEIICHUS TPUKIIATHBIX
3a/a4, MccleoBajach MHOTMMU y4yeHbIMU. B cBoeit paGote I''M. Mopo3zoB [98]
BBIJICIISIET TPU OCHOBHBIX YMEHHS, KOTOpPbIE HEOOXOAUMBI TPH TMOCTPOSCHUU
MaTeMaTH4eCKON Mojieu nmpukiiaanon 3anauu (Pucynok 19):

HAXO0K/I€eHHEe CHCTEMBbI
He0OX0IMMBIX
orpaHuYeHHid,

HAKJIaJbIBaeMbIX Ha
ADAKTEPUCTHKH

BbIJICJICHHE CHCTEMbI OCHOBHBIX
XApaKTEepPpUCTHK 3aauYu

flaxoiKIeHne CHCTeMbY
CylIeCTBEHHBIX
cBsI3eil Mexay
XAPaKTePHCTHKAMHI

OCHOBHbBIE YMEHUA

Pucynok 19- Ymenus, npu moCTpOCHUHM MAaTEMATUYECKOW MOJEIIN

3amaun Ha 00y4YeHUs MaTEMaTHYECKOMY MOJEIMPOBaHUIO B IKoimax U BY3ax
UMEIOT TNPUHIMIHAIBHOE pa3inuue. Tak Kak, MIKOJBHBIA KypC MaTEeMaTHUKH JaeT
CUCTEMY MATeMAaTHYECKMX 3HAaHUW U JIUIIb TOKAa3bIBAET BO3MOXHOCTH HX
npuMmeHeHus. CremgoBarenbHO, TNPU OOYYEHHHM dJEMEHTaAM MOJEIUPOBAHMS B
0011e00pa30BaTeNbHBIX IIKOJIAX CTABUTCS 3ajiada IMOJYYCHHUS ydaluluMHCS 0a30BBIX
CBECHUI 0 MOHSITHUH MaTeMaTHUECKOHN MOJIEJIH. [Tpu pelIeHU N
PUKJIATHBIX/ TIPAKTUKO-OPUEHTHPOBAHHBIX/TEKCTOBBIX 3a/Ja4 OCOOBIE CIIOKHOCTH Yy
yYalUXCcsl BBI3BIBAET WMEHHO TIPOILECC TOCTPOCHUS MaTeMaTHUYeCKOW MOJEIH
3amauu. [loaToMy mepen yduTenasiMH BCTAeT BOMPOC PA3bSICHEHHS YYaIlUMCS IS
9Yero HY)XHO WMETh HAaBBIKM TOCTPOCHHSI MAaTeMAaTHYECKHE MOJIENH, B Ye€M CYTh
MaTEeMaTUYECKOTO MOAX0/a K U3YUEHHUIO CYIIECTBYIONMIEH peabHOCTH, BO3MOKHOCTH
€ro MpUMEHEHHS U TI0Ka3a.

B cBoro ouepenp B By3ax TOTOBSIT CTYJEHTOB K OymyIieil mpodeccnoHaTbHOMI
JESTENBHOCTH. 3ajJja4ueil MearoroB BHICIINX YYEOHBIX 3aBEICHUN MOYKHO BBIJCIUTH
CJIETYIOIIIIE MOMEHTHI:

— HE0OXOIMMOCTh 00YUYEHUSI MAaTEMAaTHUECKUX METOI0B M MX UCIIOJIh30BAHUE
B PEATBHOM MHUPE;

— HEoOXOIMMOCTh JaTh KA4YeCTBECHHBIC 3HAHUS TI0 MAaTeMAaTHYECKUM
TUCITUIUTMHAM JIJI1 TOTO YTOOBI BBIMYCKHUK CMOT TPYIOYCTPOUTHCS TIO CBOCH
CHEIUATBHOCTH, TTOATBEPIUB CBOIO MPO(HECCUOHATBHYIO MPUTOTHOCTb.
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Yro0Obl JOCTUTHYTH BBINICYKa3aHHBIX M€, HYKHO HUCXOIUTh M3 TOTO, UTO
OCHOBY OBJIQJICHUS MAaTEMaTUYECKOW TEOpHUEW JOJDKHO COCTaBIATh YMEHUE
CTYACHTOB paboTaTh C Pa3sHBIMH MAaTEMaTUYCCKUMH 3a/JadaMH U YMETh MPUMEHSIThH
WX B peaJlbHOM MuUpe. OTO TMpeamnosaraer Oosee YriyOJeHHOE 3HAKOMCTBO C
METOJJaMU MAaTEMaTHYeCKOTO MOJCIUPOBAHMUS W TOHUMAHHUS OCHOBHBIX IOHSTHH
TaKMX KakK: «IpUKIagHAs 3a7a4a», «MOJEIbY, «MOACIUPOBAHUEY», «IIPUKIIATHASA
MaTeMaTHKay, «IIPUKIaTHAs HATPABICHHOCTDY.

B osrom Oymer 3akmoyaThCcsl OTAMYHME OOYYCHHE MaTeMaTHYeCKOMY
MOJICTTUPOBAHHIO B BY3€ H IIIKOJIE.

B mpomecce pemieHus NpUKIAAHON 3aladdl MHOTHE y4YeHBIS-TIeJaroru
BBIJICTISIIOT OT TPEX JI0 CEMH TallOB MaTEMaTHUECKOTO MOJICITUPOBAHHS.

O06001mas JaHHBIE WCCIEAOBaHUS, MBI TIPUIILIA K CIEIYIONIEMY BBIBOAY, TJIE
BBIJICTIMIIN TISITh OCHOBHBIX 3TAllOB MaTEMaTHYECKOT'O MOJICTHPOBAHUS MIPH PEIICHUU
3a1a4 (pucyHok 20):

OCTAaHOBKA 3a/1a4M HA peaju3alUI0. OIIMCAaHUC crocoba
caIn3allu HCXOJHBIX Tpe6OBaHI/II7L Ha »toM »rame
GO6XO)II/IMO IIOHUMAHHUEC BCCX MCXOIHBIX Tpe6OBaHI/II\/’I

OCTpocHHUE MaTeMaTHUYeCKOH MOJEJM:. aHAJIN3 3a4a4d U
€pEBOJ YCIOBUA 3a1a9U HA MaTeMaTHICCKHUI SA3BIK, TO €CTh
BIACICHUEC HMCXOAHBIX JaHHBIX W HMCKOMbBIX BCJIIMYHH,
IMMCAHMUS CBI3CH MCXKIY HUMU

CIICHUSA 3ajgaun B paMKax BLIﬁpaHHOﬁ
aTeMaTH4YeCKOM MOIEJIN. HaX0XJICHHUEC SHAa4YCHUA

BIDQKEHUS, BBINIOJHEHUE apu(METHUECKUuX JIECHCTBHIA,
CIICHUE YPABHEHUN U HEPABEHCTB

HTepHnpeTanus pe3yJbTaToOB: IEPEBO/I MOJYUCHHBIX
€IICHU Ha €CTECTBEHHBIN A3bIK, MOJY4YCHUE 3HAYCHUI
CKOMBIX BEJINYNH

HAJIU3 MOJy4YeHHOH HH(OpPMALMHU: COMOCTABIISIETCA
OJIy4EHHOE€ U IpeanosnaraeMoe pemenne. [Iposoaurcs
OHTPOJIb NOTPCITHOCTH MOACIUPOBAHUA

Pucynoxk 20 - DTansl MaTeMaTHYE€CKOT0 MOJCTUPOBAHUS

Ha mnepBom »3Tame HEOOXOAMMO MpOaHAIM3UPOBATH YCIOBHE 3a7aud U
KOHKPETH3UPOBAaTh CMBICT BXOASIIMX B Hero mnoHaTtuid. [locraparbcs BbIACTUTH
Ba)XHBIE CBOMCTBA OMHICHIBAEMOT0 MPOIIEcCca U OTOPOCUTH BTOPOCTEIICHHBIE.

Ha BTOpOM 3Tame mpu KOHCTPYHMPOBAaHHMM MAaT€MaTHYECKOH MOJEIH HYXHO
caenaTh HEOOXOAMMBIE YNPOUIEHUS W YrayOJeHHs, ONpPENeNIUTh IEePEeMEHHbBIS
BEJIMYMHBI M BBOAWTH MapaMeTpbl. Bce 3T0 HEOOXOAMMO [JIsi KOHCTPYHPOBAHUS
MaTeMaTHYeCKOW MOJIeNH 3aJauu.
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B kauecTBe WIITIOCTpalii BTOPOTO STama MOXKHO PAacCMOTPETh HECKOIBKO
MPOCTBIX MNPUMEPOB MOCTPOEHUs MareMatudyeckoil mopaenu (tabmuua 9). s
peanu3aiy JTaHHOTO 3Tamna TpeOyeTcss Halu4yue OINpEeCNCHHBIX 3HAHUM W3 TOU

O6J'IaCTI/I, K KOTOpOfI OTHOCHUTCH IIPUKIIaJHAas 3aaa4a.

Tabnuia 9 - [IpuMepbl TOCTPOSHUST MATEMATHUECKON MOIECIIH

Ne | ITpukiiagnas 3amayda CooTBeTcTBYIOIIAS €M
MaTeMaTHIeCcKas
MOJIETTh
1. | AByxkunorpammoBslii makeT Myku ctouT 400 tenre. Ckonbko | Uemy paBHO yacTHOE
CTOMT | KHJIOrpaMm MyKH 400:2
2. | boit mocynpl Ha 3aBone B cpeaneM coctaBisieT 10 % 3a rox. | Mickomast 3aBHCHMOCTB
[TycTe mepBOHaYaIbHOE KOJMYECTBO IMOCYABI 8. YCTaHOBHTH | Oy/eT B BUJE:
3aBHCUMOCTh MEXAY OCTAIONIMMCS YHCIOM TOCYIbl U y=a-0.9"
BpEMEHEM
3. | YuacTok mpsAMOyrombHOH (opmel mMeeT mrmomans 225 w2 | Haiitu 3HaueHne
Kakoe  HauMeHbllee  KOJIMYECTBO  MaTepuaja  HYXKHO | QyHKIUU
HCII0JIb30BATh (B METPax), 4TOObI OIPaUTh 3TOT Y4aCTOK? 225
y=2- (x + —j B
X
TOYKE MUHIMYyMa
4. | PaccTossHre Mexay IByMs crojbamu paBHO 12m. Mexnay | Mckomas miuHa xabens
HUMH HaTSHYT CUJIOBOW KaOeyb, KOHIIBI KOTOPOTO 3aKperieHbl | MOXKET ObITh  HaiineHa
Ha 0JIMHAKOBOM ypoBHE B Toukax A u B. Ilox aeiicrBuem cuipl | TOMOIIBIO
TSOKECTH CHJIOBOM Kabenb umeer (opmy ayru mapabosibl ¢ | OIPCACICHHOTO
nporuoom d =0,5.m . Haiitn qymmny kabens HHTeFP*’”?
inI\/x2+36dx
18+
5. | KonnuecTBa BemiecTBa, BXOASIIETO B XMMHUYECKYIO peakuuio, | Haittu 4acTHOE
yepe3 U cekyHJ Imocie ee Haudajia, paBHa X. Haiitu X, ecnu | pemeHnue
dx nuddepeHnnanTbHOTO
CKOPOCTh peakluu P —kx, rae k —nocrostnuas u x|t:O =a "
ypaBHeHHs — = —KX,
dt
YIOBJIETBOPAIOIIEE
HAYaJIbHOMY  YCIIOBHUIO

Ha Ttpetbem sTame mocie TOro Kak MareMaThueckas MOJieib Oblia TOCTPOCHA,
HEOOXOIMMO PEeIUTh MaTEMAaTHYECKYIO 3a/ady. B CBS3u ¢ 3TUM HAJ0 MPOU3BECTH
HEOOXOMUMbBIE BBIYUCICHUS W TIONYyYUTh MaTeMaTWYecKWe pe3ynabrarhl. Ha
YETBEPTOM ATalle MOCJe PElICHUs] MaTeMaTHYeCKON 3aJauyd HE0OXOAUMO MEPEBECTH
pe3yJIbTaT PELICHUS HA «I3BIK» MPUKIATHON 3aJa4N.

Ha mnarom »srtame HeOOXOAMMO MPOU3BECTH aHAIW3 HAWAEHHOTO CIrocoba
pELICHUS C LENBI0 BBISICHEHHS €r0 PAlMOHAIBHOCTH, BO3MOKHOCTH PELICHHUS 3a]1a4d
JPYTUM METOJIOM WJIU CITIOCOOOM.

Pa3zbsicHum 310, OOpaTUBIIKCH K TIpuBeAeHHON Tabnuue 9. K npumepy, oTBEThI
K 3a/1a4aM MOYKHO 3aIlMCaTh B CIEIYIOLIEM BUIE:
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1. Onun kunorpamm mMyku 0ynet crouth 200 TeHre.

2. OyHKIMOHAIbHASL 3aBUCHUMOCTHh OyleT HMETh BHJI MOKa3aTeNbHOM (YHKIMHU:
y=a-0.9"

3. Haumenbinii nepumeTp paBeH P =60 M.

4. JInuna xabens paBHa L ~12,055xm .

5. KonmnyecTBa BelecTBa, BXOASIIETO B XMMHUYECKYIO PEaKLUIO, Yepe3 t CEeKyH]
HOCJIe €€ HaJajia paBHa x=a-e ',

[locne, mony4eHHBIA OTBET JAOHKEH OBbITh MPOAHAIM3UPOBAH HA COOTBETCTBUE
yCIOBUIO TMpukiagHou 3anauu. K mpumepy, orBeT B pemienun 3anauun Nel «-200
TEHT'€» HE MOXKET ObITh KOPPEKTHBIM B PEIICHUH JTAHHON MPUKIIAIHOMN 3aa4H.

Kak wu3BecTHO, NOCTPOCHHIO MaTeMaTHYECKUX MoJenel oOydarommuecs
CHayajla 3HAKOMATCA B HayalbHBIX Kjaccax o00I1e00pa3oBaTesIbHBIX KON B
nporecce pemieHus 3aaad. [lo mepe nepexoza Ha 6oJiee cTapiIyio CTyleHb 00y4eHUs
KOJIMYECTBO MPUKIIATHBIX 337a4 B IIKOJIBHBIX ITporpaMmax yMmeHslaercs. B paborax
MHOTHUX  HCCIEJOBAaHUM  yTBEPXKIAETCs, YTO  CTYACHTHl  MEJarormyecKux
CHeUaNbHOCTEN BO BpeMsl paOOThl C MPUKIAIHBIMU 3aJja4aMHi HE MOTYT YCTaHOBUTh
CBSI3M MEXK]Iy 3aKOHOMEPHOCTSIMU U MPUBEIECHHBIMU JaHHBIMU, HEOOXOIUMBIMH JIJIsI
NOCTPOCHHSI PA3IMYHBIX MaTEeMaTHYECKUX MOJENe B BHJIE MaTEMaTHYECKUX
ypaBHeHH. OJTHON M3 OCHOBHBIX MPUYMH BO3HUKHOBEHHS MOJIOOHBIX TPYIHOCTEH Y
CTYJICHTOB SIBJISIETCSI HE B IMOJHOW Mepe CHOPMUPOBAHHOCTh MNPUMEHITH METOMIbI
MaTEeMaTHYECKOTO MOJAEIUPOBAHUS IPU PELICHUH Pa3HbIX MATEMAaTUYECKHUX 3aaY.

[lo muenuto Aukan B.B. ucnonb3oBaHue NpPUKIAIHBIX 3a/7ad B y4eOHOM
npolecce MOBBIIAET KOMIETEHTHOCTh OyayluX yuuTenedl martemaTuku. PemieHue
NPUKIAHBIX 3a7ad ONpeNessieT MPUOOpPETEHUE CTYIACHTOM HCCIeI0BaTEIbCKON
KOMIIETEHIIMM, TaK KaK OH OBJAQJEBAaE€T DJJEMEHTAMU MaTEeMaTH4YECKOTO
MoJAeNnupoBaHus. B 3ToM ciyyae, B 3aBUCUMOCTH OT YCJIOBUSI IPHUKJIAJHON 3aJa4H,
BO3MOXXHBI ~ J[BA BapwaHTa: JuOO TEKCT 3aJaydl  COJCPKUT  HCXOIHYIO
MaTEMaTUYEeCKyl0  MOJeidb,  JUOO0  3amaya  MpeAmnojiaraeT  MOCTPOEHHUE
SKCIEPUMEHTAIbHOM MAaTEMAaTUYECKOW MOJIENIH JJIsl €€ pemeHusd. Bo BTopom ciyyae
CTYZEHT JIOJKEH HAYYUThCS BBIIIOJIHATH PAJI IOCIEI0BATEIbHBIX IEUCTBUN:

— U3YYUTh U MIPOAHAIU3UPOBATH YCIOBUE 3aaHNUS;

— copMyIHpOBaThH YCIOBUE 33a/1a4U MATEMATHIECKUM SI3BIKOM;

— pa3paboTaTh MaTeMaTHYECKYIO MOJIEIh 3aa4H;

— pa3paboTarh IJIaH PEIICHUs 3a/1a4K;

— BBINOJHUTH TUIAH PELICHHS U TPOBEPUTH PE3YIIbTAT;

— UHTEPHPETUPOBATH PE3YIbTAT;

— OLICHUTh TMPEJIOKEHHBIA IUJIaH pEIIeHHUs 3aJaud C TOYKH 3pEHUs
anbTEepHATUBHBIX BapuaHToB [110].

[lepeiineM K  pacCMOTPEHUIO KOHKPETHBIX MPUMEPOB  IMPUKIATHBIX
MaTeMaTHYECKUX 3aJa4 C UX MOAPOOHBIM pelIeHHEM, U OOBSICHEHHEM BCEX 3TaloB
MaTeMaTUYeCKOTr0 MOJIEITMPOBAHMUS.
3amaya Ne7: Kakoe kommyecTBOo coimu Heobxomumo s mpurotoBieHus 300 rp.
pactBopa 15 % conepxanuem conu?

Pewrenne:
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1. IlocTaHoBKa 32/1a4M HA peaTU3aALMIO:

TpeboBanune k 3amaue: HeoOxomumo caenatb 300 rpammoBsiii pactBop ¢ 15 %
COJIep>KaHUEM COJIH.

2.1TocTpoenne MaTeMaTHYECKOM MOIE/IH:

O6o03HaunM yepe3 X TI. coApl pacTBopwin B Boae W noayuunu 300 r. PactBopa c
MaccoBoil noneit coapl 15 %. MartemaTtrueckast Mojienb OyJET B BUAE MPONOPLIUHN:

300 e.—100%}
x2.—15%

3.PemieHus 32/1a44 B PAMKAaX BbIOPaHHOM MaTeMaTH4YeCKON MOJeIu:
Pemrast nponopiuto, NpuxoauM K CIEIYIOLIEMY BUY

300 e. —100%} _ ﬂ . @
x2—15% x 15

Otcrona noay4nm:
x-100 =300-15

HaXO}II/IM HEU3BECTHOC X.

_ 300015
=700

4.aTepnperanus pe3yJabTaTOB:

CopeprxaHue cojii B JAaHHOM PacTBOpE paBHO 45 T.

S5.AHaJu3 NoJIy4eHHOH UH(pOpPMAIIUU:

Conepxanue Bojbl B pacTBope Oyaet 300 2.-45 2.=255 e.

3agmaya Ne8. I3 kBagpaTHOro JmMcra KE€CTH CO CTOPOHOM a BbIpE3aTh MO yrjiam
paBHbIE KBAaJpAaThl U COTHYTh Kpas, MOJy4asi MPU 3TOM IPSIMOYTOJIbHYIO OTKPBITYIO
KopoOky. Kak nmony4unTh KOpoOKy HauOOJIbIIIeH BMECTUMOCTH ?

Pemenne:

1. IlocTaHOBKA 32/1a41 HA PeATU3ALUIO:

Heobxonumoe TpeboBanue B 3a7a4e: 00beM KOPOOKHU JOJKEH OBITh HAMOOJIBIITNM.
2.ITocTpoenne MaTeMaTU4eCKOM MOJEJIN:

Ecnmu cropony BeIpe3aemMoro kBajgapTa O0O3HAYUTh 4Yepe3 X, TO 00beM KOpPOOKH

Oyner paBeH V =x-(a—2x)’, Ipu4eM X M3MEHUTCS B IIPOMEKYTKE {O, %} Bormpoc

CBEJICS K HanOOJIbIIEMY 3HAYEHUIO V B 3TOM MPOMEXKYTKE.
3.PenreHus 3a1a4M B paMKaxX BLIOPAaHHON MaTeMaTHYeCKON MOJeJIN:
Haiinem npoussoanyo ot V , Toraa npoussoaHas V' = (a—2x)a—6x) Ha mpoMeKyTKe

a a
[O, E} HMEET €JIMHCTBEHHYIO CTALOHAPHYIO TOUKY X =, TO yOeIMBIIUCH B TOM,
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a
(yHKIUS JOCTHraeT MakCUMyma IpH X =<, ONHOBPEMCHHO LONy4acM H HCKOMOE

HauOOJIbIIIEE 3HAYCHHE.

4.uTepnperauus pe3yabTaToOB:
3

a 2a
IIpu x :E umeeM V = 7 B TO BpEeMs Kak IpaHUYHbIC 3HA4YECHUSA V pPaBHBI HYIIO.

a o
CJIGI[OBB.TCJ'IBHO, Ipru X =€ ACUCTBUTCIILHO ITIOJY4YacTCsA HauOoJIbIIIee 3HAUCHHUE JIIA

V.

5.AHa/m3 mosy4yeHHoil uHGopManMu:

KopoOka u3 Kycka >KecTH KBaJpaTHOM (OPMBI CO CTOPOHOW a MOJYYHUTCS
HauOoJIbLIETO O00bEMa IPHU YCIOBUHM, YTO CTOPOHA BBIPE3aEMOI0 KBajpara OyaeT

paBHa a,
6

3agaua Ne9. Toprobiii LEHTp, B TMONEPEUYHOM CEUEHUU KOTOpPOro Oyner
napaOoIMYeCcKUil CEeTMEHT, MMEET CIEAYIOIUE pa3Mephl: IIUPHUHY 2am., TIIyOUHY
b .., BeicoTy ham. (pucyHok 21). Hy>kHO BBIYMCIUTH 00BEM 37aHUS V U IJIOMIAbL €ro
KpOBJIM Q eciit a=5m, b=20m,h=6m.

Pucynok 21 — Ocku3 ToproBoro meHTpa

Pemenue:

1. ITocTanoBKA 3a1a4M HA PeaTU3aALHUIO:

O0beM TOProBOro IEHTpa BBUUCISIETCS 1O ¢dopmyne V =Sb, rae S -—ImIomanb
MOTIEPEYHOTO CeueHUs (MapaboIMIecKOro CErMeHTa).

2.I1ocTpoeHne MaTeMaTHYE€CKON MOJIEJIU:

st HaxoxaeHWs S BbIOepeM cucTeMy KoopaumHaT XOy Tak, 4TOOBI €€ Havalo
COBMAIAJIO C BEPIIMHOMN Mapabosibl, 0ch Ox MPOIIIa Mo KacaTeIbHON K mapadoJie B ee
BepmHe, a och Oy ObUla HampaBlieHA BEPTUKAIBHO BHHU3. B Takoi cucreme

. h
KOOP/IMHAT YpaBHECHHUE MapaboJibl, OTPAHMYHMBAOIICH CETMEHT MMEET BHI Y =— X .
a

HJIOIHaIH) CCUCHM: BBIYMCIIUM IIPH IIOMOIIHA OIIPCACICHHOIO MHTCTPajia KaK IIoIadb
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KPUBOJIMHEIHOM Tpameuuy, orpaHUu4eHHON yKa3aHHOM Mmapabosioil u mpsiMoid y=h.
[Tnomane xposiu Oyaem uckaTh 1o popmyiie Q = Lb, rae L - 1inHa 1yru napadossl.
3.PemieHus 321a44 B PAMKAaX BbIOPAHHOM MaTeMaTH4YeCKON MOJeJIu:
MaremaTuyeckas 4acTh 3aJa4l CBOJUTCS K HAXOXKJEHUIO 00bema 374aHus V U
mromaay Kposiau Q. s Hayana HaWIEeM IUIOLIAJb IIOIEpeYyHoro cedyeHus S. Tak

KaKk napaboJuYecKuil CErMEHT CHMMETPUYEH OTHOCUTEIbHO ocu Oy, HaljgeM
IJTONIA/b MOMEPEYHOTO CEUYEHUS YEPE3 ONPEACICHHBIA UHTETPAIT:

S= 2J.(h—£x jdx 2hx| —2—h %

0

=ﬂah
3

4
Toraa o6bem camoro 31aHus noayuures V = §abh.

JI1s1 BEIUMCIICHHS] KPOBJIM 37]aHUSI HAM MOHA00UTCs roToBasi hopmyina (*) u3 Kypca
MaTE€MAaTHYECKOTO aHaJn3a:

I:I\/xz+adx:%(x\/x2+a+a|n‘x+\/x2+a‘)+c (+)
k

2h
Tak kak IMpoOu3BOaAHAA y':?x, TO Y4YUTBIBAd CUMMCTPUIO AYTU OTHOCHUTCIIBHO OCH

Oy u npuMeHsst popmyity (*) HAXOIMM IUIOIIAh KPOBIIH:

a

2 4 4 4 4
Q= ZbI,/ +ﬂx 2dx =2b- —j a 4bh Ly fx2 a—2+ & In x+4/x + 20 =
4h* ~ 4h? 4h?

0

4 2 4 2 , 2
th a’ —+a—bln a+4fa +% _2h _b\/4hzi b 2h+ an’ +a’

a 4h*  2h a

4. AnTepnpeTanus pe3yabTaToOB:
BrerancnuM 00beM 31aHUS U IUIONIAIb €70 KPOBIU IIPH 3aJIaHHBIX ITapaMeTpax
a=5m,b=20m,h=6m:

2 2 2
v :g-sM-zoM-esM:sooMS, ('9:20-\/4-62+52+52 éoln2 O+V4-6 45 597,02

5

S5.AHaJu3 MOoJIy4eHHOH HH(pOpMAIIHU:

PaccmarpuBaemasi 3amada sBIISIETCS 3aJlad€il MPUKIIAJHOTO XapakTepa, Te
pelIeHHEe TPOU3BOAWIOCH MO S-TH JOTAaHOM CXEME€ C IIOMOIIBID METOoJa
MaTeMaTH4YeCKOro MojenupoBanus. I[IpuMeHsis wu3BecTHbIE (GOPMYNIBI W3 Kypca
MaTEeMaTHYECKOT0 aHalin3a, aareOpbl M T€OMETPHUU, MBI HalIA OOBEM 3JaHHUS U
mionaas KpoBiu. Takum o00pa3oM, MNPOJAESMOHCTPUPOBAIM Ha JaHHOM 3ajaade
MPOLIECC MOCTPOEHUS MOJIEIIH, aHAIN3a U UHTEPHPETALMA MOJECIIH.
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MOXHO OTMETUTh, YTO BCE€ 5 3TallOB MAaTEMAaTHYECKOTO MOJIEIUPOBAHUSA
IIPUKIIAJHON 3anaud B BY3e mo3BOJSIOT HE TOJBKO MOJYYHUTH MPABUIBHBIM OTBET
JUIST UICKOMOM 3ajlaud, HO U MOTYT OBITh NMPUMEHEHBI K PANY CXOXKHUX 3aJay C
MPAKTUYECKUM COJIEP>KaHUEM.

OBnajgeHne MeToJaMU MATEMaTHUYECKOTO MOJCIMPOBAHUS CIIOCOOCTBYET
CUCTEMATHU3alMM  MATEMAaTUYECKUX 3HAHUM  CTYJIEHTOB, Pa3BUTUI0 y HHUX
MPEJICTABICHUM O TMPAKTUYECKOW 3HAYMMOCTH MAaTEMaTUYECKUX  METOJOB,
dbopMUPOBaHUIO TOHMMAaHUS TECHOM B3aMMOCBSA3M MATEMaTUKU M JAPYTUX Hayk,
Pa3BUTHIO UCCIEN0BATENIBCKON KoMneTeHuu [111].

C MeToI0M MaTeMaTUYeCKOTO MOJCIUPOBAHMS MPUKIAIHBIX 33/1a4 y4yallluecs
BCTPEUAIOTCSI B MIKOJBHOW MporpamMme. XOTs YUUTENS €ll€ HE aKUCHTUPYET HX
Ha MOHSITUU O MAaTEeMaTHYECKOM MOJEIUpPOBAHUU. TeM HE MeHee, Ha MPOTSKEHUHU
BCEero oOy4YeHHUs B IIKOJIE YYAIIMICS CTAJKUBACTCS C MPUKIAIHBIMU 3aa4yaMUd U UX
MareMaTudyecKumMu Mojensamu. C pa3BUTUEM HAyKM W TEXHHKH, B YaCTHOCTH C
MOCJICTHUMHU JOCTH)KCHUSIMH B O0JIACTH MAaTeMaTHUKH, €€ MaTEeMaTUUECKUH armapar
MPUMEHSIOT B (PU3HKE, XUMUH, DKOJIOTUU, ACTPOHOMHH U JAPYTUX OOJACTAX 3HAHUHU.
Xopoliee 3HAHUS IIKOJBHOTO Kypca MAaTeMaTHYECKOro aHajiu3a, alreOpbl |
reOMETpUM, a TaKXKE€ YMEHHME Ka3axXxCTAaHCKUX IIKOJbHUKOB pEHIaTh 3aJaud U3
peanpbHOM JKU3HHU, cliefaeT mpoiecc o0ydeHus: 6osiee d3(hPEKTUBHBIM JJII OCBOSHUS
dbyHIaMEeHTaTbHOW HAyKH. DTO JOJDKHO TMOJHATh MAaTeMaTHYeCKOE MBIIICHUE Ha
0oJee BHICOKHI YPOBEHb, 3a]1aBas allTOPUTMBI pEIICHUS APYTUX TUIOB 3a]a4. 3HAHUE
MaTeMaTHK{A, a TakkKe YMEHUE pellaTb NpUKIaJAHblE 33aJa4yd  METOAOM
MaTE€MaTHYE€CKOTO MOJEIUPOBAHUS JOJKHO IMOMOYb Ka3aXCTAHCKUM IIKOJIBHUKAM B
YCIEIIHOM IIpeoJoJeHnH MaTeMatudeckoro tecra PISA B 2022 romy. s
3HAKOMCTBA ILIKOJBHUKOB C HABBIKAMU MAaTE€MAaTHYECKOTO MOJEIMPOBAHUS BBEIH
(bakyIbTaTUBHBIN Kypc «DIIEMEHTHl MAaTEMaTUYECKOTO MOJEIHPOBAHUS» B IIKOJIE-
ruMHazu  Nel u cpenneit mxkone Ne® roponma Tanabikoprad. PesynbTarsl
UCCJICIOBAHUS NIPUBEJICHBI HIDKE B IMMyHKTE 2.3.

[lo pe3ynpraramM HamEro MCCIAEAOBAaHUS Mbl CUMTAaEM  YTO,  JUIS
negarorndecknux BY3os OIl «MartemaTtnka» HEOOXOIMMO BKIIIOUECHUE AUCIIMILIMHEI
«OCHOBBI MaTEMAaTHYECKOTO MOJEIMPOBaHUE» HA YypOBHE OakanaBpuata. ITO
HE0OXO0IUMO JIsl 3HAKOMCTBA CTY/IEHTOB C HOBEHUIIIEH HAyYHON TPAKTOBKOUW MOHSTHIA
MOJICJIMPOBAHUS U MOJICNIH, OBJIAJICHUS MOJEIMPOBAHMEM KAaK METOJOM HAy4YHOTr'O
MO3HAHUS IIPU PELICHHUM Pa3HbIX 3a7ady. B By30BCKOM Kypce MATEMATHKU JIEMEHTHI
MAaTEMaTH4YECKOr0 MOJEIUPOBAHUS JOJKHBI BBOIAUTBCS YXKE HAa MEPBOM Kypce
oOydeHmsi, OOBEKTOM MOJECIHPOBAHUS OYIET SBIATHCS 3ajada, alrOpPUTMOM
peuieHus OyAeT cxema pelIeHHs 3a/1auu.

OcHoBHO 3agavyen JUACIUTIIAHBI «OCHOBBI MaTeMaTH4ECKOT O
MOJICIIUPOBAHUS» B Tefarorudeckux BY3ax Oyner sBisThCS MOATOTOBKA YUHUTEIS,
KOTOPBIM JOKEH 00y4yaTh CBOMX YYEHUKOB YMEHUIO MPUMEHATh MaTeMaTUYECKUE
3HaHUS K PEIICHUIO0 MPUKIAJAHBIX 33/1a4 U3 Pa3IUYHbIX 00JacTell HAYKH U TEXHUKH.
Takum oGpazoM, OynyHmIui ydyuTelb MaTeMaTUKHU JOJDKEH OBIAJETh METOIO0JIOrHei
00y4eHUs IKOJbHUKOB MATEMAaTUYECKOMY MOJICTUPOBAHUIO.
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2.2 Mertonuueckue Tpe0OBaHMS K MNPUKJIAJHBIM  33aJa4aM B
Npo¢ecCHOHAIBHOM MOAT0TOBKE OYAYIUMX YYUTEJell MATEeMATHKHU

Bomnpocamu npukinagHoil U nmpodeccuoHalbHON HAMpPaBICHHOCTH B 00yUYEeHUU
MaTreMaTuke OyIylIuX CHEIUaTIUCTOB pPa3HbIX HaMpaBICHUN HE TepseT CBOeH
aKTyaJbHOCTH, €€ pa3JIMYHbIE aCMHeKThl MCCIECAOBAINCH paHee M MPOAOJIKAIOT
M3Yy4yaThCsl Ka3aXCTAaHCKUMU U 3apyOeKHBIMU Tenaroramu. Tak, B Hay4yHbIX paboTax
A.K. Bek0OonranoBoil paccMaTpuBarOTCsl MIPUHIIMIIBI TIOCTPOCHUS TPUKIIAIHBIX 3a7a4
B Kypce MaTeMaTuku neaaroruueckoro yuusepcurera [82, C. 19]. bynymue yuurens
MaTEeMaTHKH JOJKHBI 3HATh OCHOBHBIE TEOPEMBI M WX JOKa3aTeIhCTBAa, aKCUOMBI U
NPUMEHEHHE MAaTEeMaTUYeCKOr0 MOJCIUPOBAHUS TIPU PEIICHUH 3a7a4, YMETh
BBITIOJIHSITH MaTeMaTHYECKHE TTpeoOpa3oBaHus, a TaK)Ke MOHUMATh UX CMBIC] B HAyKe
U €€ TIPUIIOKCHUSX.

B BeicIMX y4eOHBIX 3aBEEHUSX 3aJaud TMPUKIAJHOTO  XapakTepa,
NPUMEHSIOTCS Ha JICKIUSIX W TPAKTUYECKUX  3aHITHSAX, a TakKKe BO BpeMs
CaMOCTOSITEILHON PabOThl CTYAEHTOB, YTO CIOCOOCTBYET JIy4IlIeMy MOHUMAaHHUIO U
YCBOCHUIO MaTepHaia TCOPETUUECKOr0 XapakTepa, (GOpMUPYET Y CTYJACHTOB YMEHUS
NPUMEHATh W3YYEHHOE B TPAKTHYECKOW JeaTelbHOocTU. He cekper, 4To cTemneHb
3aMHTEPECOBAHHOCTH TPEJAMETOM Yy CTYACHTOB 3aBHCHUT, MPEXKIE BCETO, OT HX
BHUMAaHUSI M TPOSIBIICHUS aKTUBHOCTH Ha 3aHATUU. B ToXe BpemMs B TEOopuu u
METOAOJIOTMM OOy4YeHHs] MaTeMaTHuke OyAylmuX I[IelaroroB HEe HMEETCsS 0
HACTOSIIET0 BPEMEHHU IIEJI0OCTHOM KOHIIETIIUU, KOTOpas M03BOJIMIa Obl UCITOJIb30BaTh
MOJTHOCTBHIO TTOTEHIINA TPUKIIAAHBIX 3a]1a4.

OO6yuenne maTeMaTWKu B Ikojax PecmyOmumku Kaszaxcran TpaguliMOHHO
OTBOAUTCS LIEHTpaJIbHOE MECTO. MaTeMaTUKy Halllu IIKOJIbHUKHU U3Y4YalOT C MEPBOTO
10 TIOCJICHUN KJIacChl, CAAIOT 10 HEMY UTOTOBBIE 3k3aMeHbl 1 EHT. Bo MHOrom mno
ycrexaMm B MmaTeMaTnke B KazaxcTaHe OleHHBaIOT OOIIYIO YCIIEBAa€MOCTh IIKOJIBHUKA
U ero IIaHCHl Ha yCIIeX B AajbHeHemM oopazoBanu [112].

K npumepy, B cTpanax EBpombl MaremaTWka 3TO OAWH W3 MPEJAMETOB, a B
Kazaxctane GOJIBIIMHCTBO YYCHHKOB U UX POJMTENICH CUUTAIOT MAaTeMAaTHKY CaMbIM
BOXHBIM TIpenMeToM. Bo MHorux o6mieoOpa3zoBarenbHBIX mIkoiax Kazaxcrana
YYCHHKAM JIal0TCsl MaTeMaTudeckue (popmMyiibl K HOBBIM TeMaM, 0e3 UX OObsSCHEHUS,
a 3aTeM YYEHUKHd PEUIaloT COTHU THUIOBBIX MPUMEPOB W 3ajlad, HUCIOJIb3Ys 3TH
dbopmynel. B 3apyOeKHBIX CTpaHax, B YaCTHOCTH BenukoOpuTaHWM IpErojaaBaTeiib
cHavasma OOBICHSET, OTKyna 5Ta (opmylia B3sIach, MOMOTAET YYAIIUMCS CaMUM
BBIBECTH 3Ty (opMynly, a MOTOM BMECTE pacCcMaTpPUBAIOT, Kakoe Yy HeE ecTh
MPAKTUYECKOE TPUMEHEHHE.

B nanHoe BpeMsi MHOTHE akaJeMHUYECKUE MPEIMEThl MPENoJaloTCs C yIOpoOM
Ha TEOPUI0O U HE YIEISIOT MHOTO BPEMEHM HMX BO3MOXHOMY MPAKTHUYECKOMY
MPUJIOKEHHIO, B pE3yJIbTaTe YEro ydallhecss HEe CHOCOOHBI B JOCTATOYHOM Mepe
3 PEeKTUBHO MPUMEHSATh U HCIOJIb30BaTh MOJTYYECHHbIC 3HAHUSI B KOHTEKCTE HOBBIX
CUTYyalUil.

CrnenoBarenbHO, HY)KHO pellaTh MPUKIAJAHBIE 3a/1a4d, KOTOPbIE MPUTOASTCS B
peanbHON KU3HU. 3aJayd MPUKIAJHOIO XapakTepa B OOJBIIMHCTBE CIIy4aeB
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NPUMEHSIOT B Ipolecce OOydeHUs I PacKpbITUsS CBSI3M  MAaTEMaTUKU C
MOBCEAHEBHON JKM3HBIO M ISl JTOCTHOXKEHMS CIEAYIOIIUX JUIAKTUYECKHX IIEeJIeH,
TaKMX KakK (pUCYHOK 22):

sl VnmrocTpanst yueOHOro MaTepuana

e POpMUPOBaHUE IPAKTUYECKUX YMEHUHN U HABBIKOB

s MoTHBaLINS 00yUECHHUS

]  3AKpEIUICHUSA U YITYOICHUS PaHEEe MOJY4YEeHHBIX 3HAHUN

. [[ocTaHOBKa HpO6J'IeMBI nepea n3ydeHueM HOBOT'O MaTCpuajia

Pucynok 22- Jlugaktuueckue 1eiu MpUKIaIHbIX 3a71a4

B aynuTtopHoi#t pabore mpemnoaaBaTelib MOKET MCIOIb30BaTh WIITIOCTPAIUU K
MPUKJIAJAHBIM MaTeMaTHYEeCKUM 3aZayaM B BHUJAE TEKCTOB, JIHUarpamm, TaOJIHIl,
rpagukoB (QyHKIMI, HOMOrpamMM, KOTOpbIE MOTYT OOJErduTh BOCIPUSATHE U
OCMBICJICHUE 3aJ]a4M MPU UX PEIICHHH.

dopMUpOBaHUS MPAKTUUECKUX YMEHUN M HABBIKOB SIBIISETCS IO BPEMEHH
JUTTENHHBIM TIpotieccoM. Ecim B mporecce 00ydeHus: CTyICHThl OyAyT HaKaruIuBaTh
HEOOXOIUMBIH 00BEM 3HAHMM M yMEHHH, a TaKKe CHCTEeMAaTHYEeCKH MPOPEIINBAThH
3aJlaHus TMPUKIATHOTO XapaKTep, TO 3TO MO3BOJIMT JIOCTUYH UM BBICOKOTO YPOBHS
npoeccuoHaIbHON KOMIETEHTHOCTH.

MoTuBamusi 111 CTYJIEHTOB siBIsieTcss Hambosee 3G(HEKTUBHBIM CIOCOOOM
VIIy4IIATh Tporiecc o0ydenus. OMHON U3 mpoOIeM COBPEMEHHOTO MAaTEMAaTUYECKOTO
oOpa3oBaHus SIBISICTCS HU3Kas MOTUBanus oOydeHus. Bompocsl (opmupoBanus
MOJIOKUTEIIbHOW Y4eOHOW MOTHBAIIMM SIBIIIOTCS aKTyaJbHBIMH Ha Pa3IUYHBIX
YPOBHSX, HauMHAas OT IIKOJbI 10 BY3a. Pemenue 3agau pa3Horo Buja CJI0XKHOCTU B
TOM 4YHCIIe, HECTAaHJAPTHBIX M 3aJad Ha MPWIOKEHUS MAaTeMAaTUKH JOJKHO
MOTHBUPOBATh CTYJIEHTOB K HU3Y4YeHHUIO MaTemaTuku. Okumaembiii 3¢ ¢dexT ot
pEIICHHS MPUKIIATHBIX MATEMATHIECKUX 3a7]a4 MOXKET ObITh TIOCTUTHYT JIUIIb KOT1a
CTyJIEHTaM XOpOIIO W3BECTHO €€ TmpakTudeckoe mpumeHeHue. I[loatomy mpu
pelIeHu JTF000M 3aJadyd TAaKoro THIA HEOOXOIWM TIPEBAPUTEIBHBIA aHATU3
OTIPEJICTICHHOTO0 HEMATEMAaTHIECKOTO 00BeKTa (M0 PUCYHKY, ICKH3Y, HATYpPaTbHOMY
oOpasily), a 3areM yke MepexoJ OT HEeMAaTeMAaTHYeCKOro K MaTeMaTU4eCKOMY
COJICPKAHUIO M €€ HEMOCPEICTBEHHOMY DPENICHHI0. 3HAYMMYIO POJIb B TIOBBIIIICHUHU
MOTHBAIMM OOYYEHHS WIpaeT TaKXKe WCIONb30BAHUE HA YYEOHBIX 3aHATHAX
MaTepuaiia, COJEpXamiero oOoOIIeNno3HaBaTeIbHbIE CBEACHUS  (BKIIOYAIOIIETO
HMCTOPUYECKHUNA aCTIeKT, CBEICHUS U3 Teorpaduu, TeMOHCTPUPYIOIIETO COBPEMEHHBIE
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JOCTUKEHUSI U TEXHOJIOTHH, OTPAXKAIOIIETO MPAKTUYECKYI0 3HAUMMOCTh COJICPKaHUS
3HaHUMN).

Pemienrie npukiagHbIX 3a1a4 CIOCOOCTBYET 3aKPEIJICHUIO U YCBOCHHUIO paHee
MOJYYEHHBIX 3HAHUM, a TaKX€ TIO3BOJET OCYIIECTBISTh MEPEHOC IOJYYEHHBIX
3HAHUW U YMEHUH B JApyrue oO0JacTH JEeATEeNbHOCTH, 4YTO, B CBOIO OYEpPE/b,
AKTUBU3UPYET TMO3HABATENBHBIM WHTEpPEC OOYYarONIUXCS K 3ajadyaM MPHUKIATHOTO
xapakTepa.

AHanu3 HOPMATHUBHBIX JOKYMEHTOB W 0Opa3oBaTEIbHBIX MPOTpaMM IO
MaTeMaTHKe Il CTYACHTOB TIE€JarOru4eCKuX CHEUUAIBHOCTENH, pe3yJIbTaTOB
MEXIYHAPOIHBIX  HCCIEIOBAHUM IIKOJBHOIO MaTEMaTHYEeCKOTO OO0pa3oBaHUs
MO3BOJISIET C/ICJIaTh BBIBOJI O HEOOXOAMMOCTH OOYUEHHS IIKOJbHUKOB MPAKTUYECKUM
MPWIOKEHUSIM MaTEeMaTUKH, a, 3HAYUT, U TOTPEOHOCTH B METOJAMYECKON MOJITOTOBKE
YUMTEIS 10 JaHHOMY HampapieHuto. OJHaKo B y4eOHMKAX U YYEOHBIX MOCOOUSX,
W3JIaHHBIX 3a MOCJIEJAHEE BpPEMsl MO KypCy MaTEMAaTUKU KpalHEe MaJl0 BHUMAaHHS
YACJIEHO TMPAKTUYECKUM TMPUIOXKEHUSIM, TPUKIAJAHBIM 3aJadyaM U METOHdy
MaTeMaTUYE€CKOr0 MOAECIUPOBAHMUSI.

Taxkum oOpa3oM HeNb3s HE MPU3HATH, YTO M B MPAKTHUECKON JEATEILHOCTU
negarornueckux BY3ax, u B crienMalibHOM JIUTEpaType, pa3padoTKe U MPUMEHEHUIO
NPUKIAIHBIX 3a7a4d, KaKk CpeicTBa Mpo(EeCCHOHAIBHOM TMOJATOTOBKH IIIKOJIBHBIX
MEJIaroroB, yAEIsETCs MaJIo BHUMAHMUS.

B npouecce u3yueHuss MaTeMaTHMKA B BYy3aX CTYACHTY BaXXHO IMOJYYUTh
dbyHIaMeHTaIbHbIE 3HAHUS TI0 OCHOBHBIM pa3jieiaM Kypca, Ie He0OX0quMO OCBOUTh
0a30BbIe TIOHATHA W OBJIQJACTh MaTEMaTHUYECKUM aIlllapatoM, a TakKXke yMETh
NPUMEHSTh HAKOIUJICHHBIE 3HAHUSI B PEUICHUUM TEOPETUUYECKUX M MPUKIAIHBIX
npobaeM. [ToMUMO 3TOTO y CTYJIEHTOB HEOOX0IUMO (POPMHUPOBATH MATEMATUUECKHUE
CIOCOOHOCTH, pa3BHUBATh Ha BEICOKOM YPOBHE MAaTEeMaTHYECKOE MBIILJICHUE U APYTUe
KIIOUEBbIC HABBIKM, KOTOpBIC TOHAAOOATCS OyaylieMy VYUTEII0 B €ro
npodeccroHaIbHON  JeATeNbHOCTH. B HacTosmmii  MOMEHT  HEOO0XOJIUMO
COBEPILICHCTBOBATh CTPYKTYpPYy M COJIEp)KaHUE MaTeMaTUUYECKUX 3ajJad, a Takxke
YACIUTH MOBBIIICHHOE BHUMAaHUE MPUKIIAHBIM 3a/1auaM.

CoBpeMeHHOE oOpa3oBaHue OPUEHTUPOBAHO Ha MPaAKTUYECKYIO
MIPUMEHHUMOCTH, YTOOBI BBIITYCKHUKH CMOTJIM MaKCHUMaJIbHO OBICTPO U 3P (PEKTUBHO
HCIIOJIb30BaTh CBOM HWHTEIUICKTYaJbHBIH PECypc IPH CTPOMTEIIHCTBE COOCTBEHHOM
Kapbepbl. B cBsa3u ¢ atum B OIl moarotoBku OyIyIIuX yYHTEIICH MaTEeMaTHKH K
OKHMJIAEMBIM Pe3yJIbTaTaMU 00y4eHHS HE0OOXOAUMO OTHECTH:

- NPUMEHEHHE  HAKOIUICHHBIX 3HAHWMW yMEHMH W  HaBBIKOB  TIO
dbyHIaMEHTaIbHBIM JUCIUIINHAM B PEIICHUM MPAKTHYCCKUX M MPHUKIATHBIX 33]1a4
COBPEMEHHOI'0 00pa30BaHUS;

- (hopMupoBaHHe yMEHHS Y OyIyIIUX YIUTEICH MaTeMaTHKH KOHCTPYHPOBATH
Y peliath NPUKIIAIHBIC 3a/1auH.

Ha pucynke 23 Hamu Obuta pa3paboTaHa Hay4dHO-METOAMYECKAs MOJEIb
WCTOJIb30BaHUs TPUKIAIHBIX 33aJa4 B MPO(EecCHOHATBHOW IMOATOTOBKE OYIyIIHMX
y4YUTEICH MAaTEMATUKH.
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Lenp: wucmonb30BaHWE MNPUKIAAHBIX 3a1ad B IpoQecCHOHATBHON

A 4

MOATOTOBKE OYIYIIUX YIUTEIICH ManMaTI/IKI/I
v

OOyuenne yMeHU KOHCTPYHPOBATh U PELIATh MPUKIATHBIC 3a1a4H

'

Oranbl KOHCTPYUPOBAHUS U PELICHUS] IPUKIIAIHBIX 337a4 ¢ TOMOLIbIO

MaTe€MaTU4YCCKOTO MOACTIUPOBAHUA

Heobxoumble TpeOGoBaHuUs A1l KOHCTPYUPOBAHUS U PEILICHUS IPUKIIATHBIX 33134 |

OcHoOBHBIE B npouecc paboTsl IIpu nocranoBke
TpeboBaHUs C MPUKJIAIHBIMU MPUKIAIHBIX 33/1a4
3aJa9aMH
> Knaccudukanus nmpukiiaaabIx 3a1a4 A1 MKOJ U nieaarorndeckux BY3oB

3agauu dusnyeckue 3amauu ¢ XUMHYECKHE U 3ajauu Teopun
OBLITOBOI'O HJIH 3a71a49u 3KOHOMHUYECKUM OHOIOTHYECKHUE BCPOATHOCTH 1
OIITUMM3AIIMOH COJIEPKAHUEM 3aJ1a4n MaTeMaTH4CeCKOU
HOI'0 Xapakrepa CTaTUCTHUKHN

Ilenaroruueckas nesT€IbHOCTD: pa3pa60TKa Pab6oTta CTyd€HTa. YMCHUE KOHCTPYHUPOBATh U
W BHCAPCHUEC UCIIOJIb30BaAHUA ITPHUKIIAIHBIX peuaTh IMPUKIAAHbIC 3aaa4H I10

3aJa4 B IPO(EeCCUOHATIBHOM MOrOTOBKE MaTeMaTUYECKUM JUCIUILIMHAM -
OyayluX yuuTeneil MaTeMaTUKH

\ 4

Pesynbrat (ypoBHH C(HOPMHUPOBAHHOCTH)

SHCMCHTaprIﬁ JIOCTaTOYHBIN MOBBIIICHHBII HUCCICI0BATCIILCKU

Pucynok 23 — HayuyHo-MeToauueckass MOJelIb KOHCTPYUPOBAHUS U PEIICHUS
MPUKJIAJHBIX 3a]a4
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a) 11eJIb HAyYHO-METOAMYECKOM MOJIEIH - UCIIOJb30BAHKNE MPUKIIAIHBIX 3a/1a4 B
po(eccuoHaIbHOM NOArOTOBKE OyAYIIMX YUUTEIEH MaTEMATUKH;

0)4TOOBI TOBBICUTH MNPOPECCUOHANBHYIO MOJATOTOBKY OyAYIIMX Y4HUTeNeH
MaTeMaTuKl HEOOXOJIMMO Y HUX (OPMHUPOBATh YMEHHS KOHCTPYHPOBATh M PEIIATh
MIPUKJIAIHBIE 3a/1a41

B) OTamnbl KOHCTPYMPOBaHUS W pEUICHUS MNPUKIATHBIX 3aJad C MOMOUIbIO
MaTeMaTH4eCKOTO MOJEIUPOBAHUSA
1- mnocTaHOBKA 3a]a4M HA peaJIu3alHI0: ONMCaHUE CrIoco0a peanu3alui UCXOAHbIX
tpeOoBanuii. Ha aToM 3Tane HeoO0X0AMMO MOHUMAaHUE BCEX UCXOJHBIX TPEOOBAHMIA;
2-MOCTPOEHHEe MATeMATH4YeCKOH MOJeJU: aHAIM3 3aJlayd M TepeBOJ| YCJIOBHS
3a7la4d Ha MATEMaTUYECKUM S3BIK, TO €CThb BBIACICHUE HCXOJHBIX JAHHBIX H
MCKOMBIX BEJIMUMH, ONIMCAHUS CBA3EH MEXKy HUMU;
3-pemienust 3aa4u B pamkax BbIOPAHHOM MaTEeMAaTHYEeCKOH
MOJIeJIM: HaXOXK/JEHUE 3HA4YCHHs] BBIPAXKCHMSI, BBINOJHEHUE apuPMETHUYECKUX
JNEUCTBUM, pELIEHUE YPABHEHUN U HEPABEHCTB;
4A-uHTepHpeTanus pe3yabTATOB: MIEPEBO/ MOJYUYECHHBIX PEIICHUN HA €CTECTBEHHBIN
A3bIK, TOJYYEHUE 3HAYEHNU UCKOMBIX BEJINYMH;

S-aHAJIM3  TMOJYYeHHOW HWH@oOpMANMH:  COMOCTABIACTCS  IOJYYEHHOE U
npeanosiaraeMoe peuieHue. [IpoBOAUTCS KOHTPOIb NOTPEIIHOCTHA MOJAEIUPOBAHUS

I) NpU KOHCTPYMPOBAHMM U pEHICHUH MPUKIAAHBIX 3a/lad HEO0O0XOAUMO
cobmonate 3 BuAa TpeOOBaHUI: OCHOBHbIE TpeOOBaHUS, B IpoLecc PabdoOThI C
NPUKJIAHBIMU 3aJladyaMy, IIPY TOCTAaHOBKE ITPUKJIAJAHBIX 3a7a4.

1) beina npencrasnena kiaccuukanys NpUKIaAHbIX 3a4ad Ipuemiemas s
LIKOJI ¥ tearornyeckux BY30B.

e) Ilemarornueckass neATENBHOCTh BKJIIOYAET  pa3pabOTKy M BHEAPEHUE
UCMOJIb30BaHUs MPUKIAJHBIX 337a4 B NPO(ECCHOHATBbHOW MOJTrOTOBKE OYyIyIIUX
YUYUTEIIEN MaTEMaTUKH
) BblIENIEHbl 4 YPOBHSA C(POPMHUPOBAHHOCTH YMEHHSI KOHCTPYUPOBAHUS U PEIICHUS
NPUKIAIHBIX 3a7a4

YMmenne Oyaymux yduTeraed MaTeMaTUKH KOHCTPYyMpOBaThb U peliaTh
IIPUKJIAJIHBIE 337a4¥ ITOJIHOCTBIO 3aBUCUT OT YPOBHS OBJIAACHUSA MMHU METOJAMH
MaTeMaTH4eCKOro MonaennpoBanus. [1oaToMy MBI cunTaem, 4TO NP NPENOJABAHUU
MaTeMaTHYeCKUX JUCIHUIUINH, HE0OX0auMO obecTieunTh (hOPMUPOBAHKE Y OYAYIIUX
y4HUTEIEH MATEMaTUKUA YMEHHS KOHCTPYMPOBAaTh M pellaTh NPUKIAAHbIE 3a1a4yu. B
CBS3M C OTUM  HEOOXOJUMO U3Y4YEHHE METOJOJOTHH  MaTeMaTH4eCKOIo
MOJIEITUPOBAHMUS.

Takum o00pa3oMm, menaroruuyeckue ycioBus (OPMHUPOBAHUS TOTOBHOCTH
OyAaymux yduTedel MaTeMaTWKH MCIOIb30BaTh NPUKIAIHBIE 3aJadyd B CBOEH
npo¢hecCHOHATBHON e TENIbHOCTH CBOASTCS K CIIEAYIOLIEMY:

— PEeCTpPYKTypHU3allUs COJAEpKAaHMsS IPOrpaMMbl  MOArOTOBKH  OyAyHIux
yuuTenend mareMaTtuku B BY3ax;

— TpaHc(hopmalus coAepKaHus YYEOHbIX JUCHUIUIMH MaTeMaTH4YECKOro
npoduiig ¢ ya€ToM 0co00i 3HAYMMOCTH MaTEMATUYECKOI'0 MOJIEIIMPOBAHUS;
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— PEryJSIpHBI MOHUTOPHUHI TOKa3aTeJed YCHNEMHOCTH (OPMUPOBAHUS Y
Oynymux yduTelned MaTeMaTUKH YMEHHS KOHCTPYUPOBATh M PEIIaTh MPUKIAIHBIC
3a7a4u;

— Hanmuuue y npenoaaBateneil BY3a meronuku (opmupoBanus y Oyaymumx
yUHUTENIeM MaTeMaTHUKU yMEHHUS KOHCTPYHUpOBaTh M pellaTh MPUKIAJHBIC 3aJ]lauH,
BKJTIOYAIOIIEH KOpPPEKINIo ChOPMUPOBAHHOCTH YMEHHUS, 0a3uPYIOIICICS Ha aHAIU3e
omuOOK CTYJIEHTA U TOCJIEAYIOIIEeM OCTPOCHUH UHAUBUIYaTbHON 00pa30BaTeIbHOM
TpaeKTOpUU 00yUYEeHUS,;

— aKTUBU3AIMSl BOBJICUYCHUS CTYJACHTOB B T€ BUJbI YUCOHOU NEATECIBHOCTH,
KOTOpbIe HEOOXOAUMBI [l TIOCTAHOBKM U PEIICHUS MPUKIAJAHBIX 3a7ad B XOJIC
BHEAYJUTOPHBIX 3aHITUH UM TMOCPEJICTBOM CO3/JaHUSI KBa3UNPO(eCcCHOHATBHBIX
CUTYalUN.

Y4yeOHUKH SBIAIOTCA OJHUM M3 OCHOBHBIX (DaKTOPOB, BIHSIONIMX Ha
IpernojaBaHue MaTEeMaTHKW B IIKOJe U By3e. HeoOXoauMo 4ToOBI CoOAep)KaHHE
y4eOHUKOB JIOJDKHO YJIESATh OOJbIlIe BHUMAHHS KOHIIENITyaJIbHOMY MOHUMAHUIO, T.C.
Ha 3HAHUM HE TOJBKO OTMAENBHBIX (PAKTOB, HO M 3HAHUU CBSI3EH MEXIY JITHMHU
dakTamMu 1 XopoIasi CucTeMaTu3aIus dTUX (GaKToB.

Ceiluac HaNMMuUMe  TMPUKIATHBIX/TIPAKTUKO-OPUEHTUPOBAHHBIX  33/ad B
y4eOHHMKaX SBIISIETCS HEOOXOAMMBIM YCIOBUEM JIJISI TIOJIHOW peaniu3aliuy TpeOOoBaHUMA
OOHOBJICHHBIX Yy4Y€OHBIX TpOrpaMM. B COBpeMEHHBIX  IIKOJBHBIX Yy4yeOHUKAX
MaTEMaTUKA 1O OOHOBJIEHHOW MpOrpaMMe, MOXKHO 3aMETHTh, YTO B KaXJIOM
naparpade BCTpeYaroTCs MPUKIAIHBIE/TPAKTUKO-OPUEHTUPOBAHHbBIE 3aJa4d  C
HKOHOMHYECKUM, (U3MYECKUM, XUMHUUYECKHM, TreorpaduueckumM M OHUOJIOTHYECKUM
collepKaHHEeM KOTOpbIE WIpaloT BaXXHYK poyib Ipu 00ydeHuu maremaruke. K
npuMepy B yueOHuke «Anredpa» 3a 9 kiacc koiektuba aBTopoB [.H. Conran, A.E.
Conran, A.JK. JXymamwioBa, B TNpPUKIAIHBIX M TEKCTOBBIX 3ajJadax C
SKOHOMUYECKUM COAEPKAHUEM HCIOIB3YIOT AaHHble Komurera mo craThCTHKE
MuHucTepcTBa HauMOHalNbHOM 3KOHOMuKHM PK, a Takxke wMarepuansl o
nocTonpuMedarenbHOCTIX Kazaxcrana, marores cBefenus o reorpadum [113].

B nannom yueOHuke mpumepa Ne 89 nHa crpanune 31 nmana cuctema
HEJIMHEWHBIX YPaBHEHUH C JBYMS MEPEMEHHBIMU U €€ PEIICHHE B3aUMOCBSI3BIBAIOT C
co cBemenusmu u3 reorpaguu PK. Uepes pemenne maHHOW 3a7audl METOIOM
(MoaCTaHOBKHU, anreOpandecKoro CIOKEHHsS WM TpadUyecKH) ydalluecs Y3HAroT
HOBYI0 MH(GOPMAIIHIO O JIECHBIX pecypcax KazaxcraHa.

[IpuBenem napy npuMepos:
3agaua Ne 10 (89). CxobKO MUJUTHOHOB (X ) TEKTAPOB COCTABIISIOT JIECHBIE PECYPCHI
Kazaxcrana, u kakoe mecto (y) MO HUM 3aHWMAET CPEIu CTPaH MHUpa, €CIIM Tapa
griceln (X, y) SBISETCS PEIICHUEM CHUCTEMbl YPaBHECHUH.

3x—y+8=0
{ x?—vy =100
B 3amade Nell5 nmana TekcToBas 3ajadya Ha PacTBOPHI Ie HEOOXOIWMO IO
JTAaHHOMY YCJIOBHIO, COCTaBUTh €€ MaTeMaTH4ecKyro Mmojenb. [lanee penieHue
MPEICTABUMO B BUJE CUCTEMBI.
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3agaua Ne 11( 115). Mmeetcs 20 —TIpOLIEHTHBIA PACTBOP COJH, COJEPIKAIIMUN X T
comu u y r BoAwl. Ecnmu gomute B Hee 200 r BOABI, TO KOHUEHTpALUS PacTBOpa
ymenbiutest Ha 10 %. CkoJIbKO CONM U BOJBI OBLJIO B pacTBOpE MEPBOHAYATLHO?
[114].

B yueOnuke «Anre6pa m Havana aHanuza» 3a 11 kmacc ( Yacte 1) aBTOpOM
[ebi6exoBeiM E.H. mpeacTaBnensl NpukiagHble / TpakTHUYECKUE / TBOPYECKHUE
3aiauyu. Bce OHM BBIJIENIEHBI B PaMKHU U €CTh yKa3aHHE CBEPXYy Kakas MMEHHO 3Ta
3amaya. B HeKoTOpbIX 3amauvax MpeAcTaBieHO uX pemeHue. K mpumepy 3anmaua
Nel.36 npukianHas 3agada ¢ QU3MYECKUM COJIEP)KAHUEM, TJI€ TAKXKE MPEICTABIECHO
ee penieHue (pUCyHok 24).

>

Ml 1.36. Teno maccoii 10 xr mausmmaer ABMIraTLCS O aeilficrsmem
caael F = 6H. HammiamTe S3aKOH ABHIXEHHMA TEJIA, €CAOHM B HAYMATNL-
HEI MoOoMeHT BpeMen# (-~0) OHO HAXOAMIIOCEH B HAYANE KOOPJ M-
HAT.

A Jaasm TOro 9To0HI OnNpeseIHuTs: 3AKOH ABMMXKeHnms Tena S((i), ssi-
HMHMCJAHMM VCKOPEeHMMe.

6
ITo sTopomy saxony Hewrtonma F = ma — a = 1—(1_)
C
a — v'(t) = o(t)= J'adt = g-l + C, »
3 3 .
S(t)= Jv(z)dt = (—t+(‘]dt——t'+(‘t+(‘,_
() I 'f 5 10 = =

B nmomenT BpeMenn = 0O Teno HaxoOgMIOCE B HaYWaae HKOOPpP A -
HAT, OTCHOAA
. 3 .
S(0)=0= ——--0"+C,-0+C, =0=C, =0.

5

t* +C,t. =
10 '

CanemgosaTensHO, S(f) =
Pucynok 24- Ilpumep npukiagnoi 3agaun u3 yaeoOnuka [1Israsioexona E.H.
«AnreOpa u Havana aHanu3a» 3a 11 kmace [115, C. 27].

Taxum 00pa3oM MBI BUJIUM YTO B ITKOJIBHBIX YUeOHHMKAX HET CHCTeMaTH3aI[ud
MPUKIAIHBIX / TPAaKTUKO—OPUEHTUPOBAHHBIX / TEKCTOBBIX VIPAXHEHUH TI0
MpEeIMETHONW 00JIacTh K KOTOpOW OTHOCHTCS 3amada. Heobxommmo paccmarpuBaTh
JIaHHBIC 3aJ]a4d B CUCTEME.

OCco0OEHHOCTH CHUCTEMBI 3aKJIFOYAIOTCSA B TOM, YTO:

— DBJIEMEHTBhI CHCTEMbl HAXOIATCS B MPOYHOM, OTHOCHTEIBHO YCTOMYMBOM
CBSI3U U B3aMOJICHCTBUHU;

— cucTeMa JoJDKHa — (GopMHpoBaTH CBOM  CBOWCTBA B Tpolecce
B3aMMOJICHCTBHS C MTPOIIECCOM O0YUCHUS,

— KaXIbIM 3JIEMEHT CUCTEMBbl MOXET pPacCMaTpUBATHCS KaK CHCTEMa, a
uccieayeMass HaMd CUCTeMa B CBOIO OUepe/lb SIBIISIETCA JIEMEHTOM OoJjiee MIMPOKOM
CHCTEMBI.

Hcxonss w3 3THX MOJOXKEHUH, a TAaKXKE YUYUTHIBASI CTPYKTYPY M COJECpKaHHUE
JTUCIUIINH MaTeMaTHYECKOTO IUKIIA, UX POJb U MECTO B CHCTEME OOY4YEHHMS, MbI
ONPEACTUIN CASTYIONINE TPEOOBAHMS K TOCTPOSCHUIO CUCTEMBI MPHUKJIAIHBIX 3a7a4.

Cucrema npuKiIagHbIX 3aJa4 J10JKHA!
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— COBEpIICHCTBOBaTh YMEHHUE MPUMEHSThH MOJYYCHHBIX 3HAHUM CTyACHTaMU
B U3YUYECHHUU APYTUX TUCIUILINH;

— OBITh HampaBJ€HAa Ha PACKPHITUE CYIIECTBEHHBIX NPHU3HAKOB U CBS3EH
MA3yYaeMbIX TTOHATUHA.

— CIOCOOCTBOBAaTH OOPa30BAHUIO Y CTYJAECHTOB CHUCTEMBbI MaTeMaTUYECKUX
3HAHUW U YMEHUH,

— ObIThb  HampaBiieHa Ha  (opMuUpOBaHME yMEHHUS  YCTaHABJIMBATH
MEKIIPEIMETHBIC CBSI3U MEXKITY 3HAHUSMH PA3TUYHBIX TPEAMETHBIX TUCIUIUINH;

— JI0JDKHA oOecreynBaTh npodeccuoHATBHYIO HAIPaBJICHHOCTb
NEATENbHOCTU CTYJICHTOB;

— OBITh HampamjieHa Ha  JOCTHXKEHHWE 0oJiee  BBICOKOTO  YPOBHS
c(hOpMUPOBAHHOCTH y CTYJICHTOB YMEHHMsI PEIIaTh U KOHCTPYUPOBATH MPUKIATHBIC
3aJIa4u;

— OBITh HampaBji€HAa HA Pa3BUTHUE MBINUICHUS CTYJACHTOB U TBOPYECKOU
NEATEbHOCTU CTYJICHTOB.

Taxum oGpazoM, 3amauu SBISIIOTCS CPEJCTBOM pPeaTU3aluu MEKIIPEIMETHBIX
CBs3el B 00yUeHUU MaTeMaTHUKE CTYACHTOB, a PellieHNe MPUKIIAIHBIX 3aJ1a4 SBIISICTCS
BOKHCUIIUM BHJIOM Yy4eOHOW MAESATEIbHOCTH, B MPOIECCEe KOTOPOW CTyAeHTaMU
YCBAMBAETCSl COAEPKaHUE Kypca BBICHIEH MAaTEMAaTUKH, PA3BUBAIOTCS UX TBOPUECKHUE
CIIOCOOHOCTH.

[TpoBeneHHbIN aHANU3 TTOKA3BIBAET, YTO B YUEOHBIX TTOCOOUSIX JIJISI CTYACHTOB B
Kypce MaTeMaTUYeCKUX JUCUUIUIMH TPAKTUUYECKH HE HaIUIM  OTPa)XKE€HUs
OOHOBJICHHOTO IIIKOJIbHOTO MaTeMaTH4YeCKOro oOpa30BaHUS B OTHOIICHUU €ro
OpUKIagHON  cocraBistonieid. Takum  o0pa3oM, COCTOSIHUE  METOJIUYECKOMH
MOJTOTOBKH YUYHTENsI K IPAKTHUKO-OPUEHTUPOBAHHOMY OOYYEHHIO MaTEeMaTHKE B
IIKOJIC HEJIb3sl MPU3HATH OTBEYAIONIUM COBPEMEHHBIM MOTPEOHOCTSAM OOHOBJIECHHOTO
coJiepKaHMsl cpefHero oOpa3oBaHHUS B AOTOM HampaBieHUH. Pa3zBuTHE NpUKIIaIHON
COCTaBJIAIONIIEN MaTeMaTUKu B Mmikoidax PK HeBO3MOXHO 0€3 IMOATrOTOBJIEHHBIX
[I€1arOr0B B OTOI 00JIACTH.

JIns Toro 4troOBl CTYACHTBI YMEIH KOHCTPYHPOBATh M peIlaTh MPUKIATHBIC
3a/1a9M Ha pUCYHKE 25 TpeACcTaBIeHb HEOOX0AUMBbIE TpeOOBaHU

KoucrpynpoBanue
U peleHue

ITocTanoBka

MMPUKIIAIHBIX

IIpouecc paboTsl ¢
NPUKIIaIHBIMA 32/1a9aMH

OCHOBHBIE

3a1a4
TneOOBaHUA A

Pucynok 25 - Cxema KOHCTpYUPOBaHHS U PELICHUS MPUKIAIHBIX 33/1a4
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Ilpu Koncmpyupoeanuu u peuieHUU NPUKIAOHBIX 340a4 HEOOX00UMO
co0100amo psao mpedosanuil:

— B COJCpP)KaHUM MPUKIATHBIX 33/1ad JIOJDKHBI OTPaXaThCsd MaTEMaTUUECKUe
Y HeMaTeMaTUYEeCKHe MPOOIEMbI U UX B3aMHAas CBSI3b;

— 3aJ]a4M JOJDKHBI COOTBETCTBOBATH MIPOTrpaMMe Kypca, BBOJUTHCS B MPOIECC
00y4eHHUs KaK HEOOXOIUMbIN KOMIIOHEHT, CIY>KUTh JOCTHKECHUIO 1€ 00yUCHHUS;

— BBOJMMBIC B 3a7a4y MOHSTHS, TEPMUHBI OHKHBI OBITH JOCTYITHBIMU IS
yuyaluxcs, coJep>KaHue U TpeOoBaHUE 3aJauM JOJDKHBI «COJMXKATBCS C PeabHOM
JICHCTBUTEIBHOCTBIOY;

— Cmoco0bl W METOJABl PELICHUs] 3aJaud JOHKHBI OBITh TPUOIMKEHBI K
MPaKTUYECKUM MPUEMaM U METOaM;

— TMPUKIQJHAS YacTh 3a/Ja4d HE JOJDKHA IMOKPHIBATh €€ MaTeMaTHYECKYIO

CYILIIHOCTb.
B npouecce pabomut ¢ npuknaduvimu 3a0auamu ooyvawouuecs:

— COCTaBJISIIOT IIaH paboThl ¢ 3aJadyaMu, T.K. IO CBOEH CTPYKType u
COJICP)KaHHUIO OHU OTJIMYAIOTCS OT TUMOBBIX MAaTEMAaTUUECKUX 3a]1a4;

— TIEPEBOJAT COJEpKaHUE TPEIJIOKEHHON 3a/laud Ha SI3bIK MOAXOSAIIEH IS
€e PEIICHUS MaTeMaTHUYeCKOW Teopuu (MHBIMU CJIOBAaMHU BBITIOJHSIOT MOCTPOCHUE
MaTeMaTHYECKON MOJCIIH 3a1a4un);

— BBINOJIHSIIOT ~BHYTPUMOJICNIbHOE pEIIeHHEe B paMKaxX ONpeeJIeHHOM
MaTEeMaTUYECKOU TEOPHH;

— KOHTPOJIUPYIOT BBITIOJIHEHHE COCTABIIEHHOTO IJIaHA U MPU HEOOXOAUMOCTH
KOPPEKTUPYIOT CBOU JICHCTBUS;

— OLIEHUBAIOT PE3YJIbTAT CBOEH AESATENBHOCTU MO PEHICHUIO NMPEIOKEHHOM
3a/1ayu ¥ T.]I.

[Ipu nocmanoeéke mnpUKIANHBIX 3a]ad, HWCIOJb3YEMbIX Ha JICKIUSAX U
NPAKTUYECKUX 3aHATHUAX, CIEIyEeT MPUIEPKUBATHCS ONPECICHHBIX TPEOOBAHUM:

— 3a/aya JO0JKHA COOTBETCTBOBATH PEaIbHOM TEOPETUUECKOU MpobiieMe win
MIPAKTUYECKON CUTYyallNu;

— TIOCTaHOBKAa 3aJladydl JIOJDKHA OBITh BBIMIOJTHEHA B COOTBETCTBHH C
TEPMUHOJIOTHEN 00aCTH €€ BO3SHUKHOBEHUS,

— 3ajjaya JOJDKHA COOTBETCTBOBATh BO3MOKHOCTSIM IPUMEHEHUSI YXKeE
M3YYEHHOI'0 MaTEMaTUYECKOro MaTepuana;

— pelieHue 3aJa4yd JODKHO CIOCOOCTBOBATH YCBOCHHMIO MAaTEMaTHYECKUX
3HaHUH, BEIPAOOTKE HABBIKOB UCIOJIb30BAHUSI MATEMATUYECKUX METO/IOB;

— CcoJepKaHUE 3aJaud U €€ PELICHUE JOJKHBI JIEMOHCTPUPOBATH CBS3b
MaTeMaTUKH ¢ 001enpodeCCHOHATBHBIMU WM CTICTIHATIEHBIMU JUCITUTUTMHAMY,

— B TIPOIIECCe PEIICHUS 3a/ladyd HEOOXOIUMO TMPHUACPKUBATHCS KaK (OPMBI
MPEACTaBICHUS OTBETA, TAK U TOYHOCTU BBIYMCICHUN, MPUHSITHIX JJISI TEXHUYECKHUX
TV CLUILINH,

— 00s3aTeNbHBIM aHAIU3 TOJYYEHHOTO pe3ysibTaTa Ha COOTBETCTBUE
HCXOJIHBIM JTAaHHBIM 3aJay.
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Ha ocHoBe TpeGoBanMii 1151 MPUKIAIHBIX 33]]a4 U UX CUCTEMBI MBI MpeJjiaraem
npueMieMyto JJisi Ko U neaarorudeckux BY3o0B crenyroilyro kiaccupukaiuio

(pucyHok 26):

38.,[[3.‘11/1 OBITOBOTO HIIM ONTUMU3AINMOHHOI'0 XapaKTepa (K OpuUMEpy, OITHMAJIILHOTO
HCIIOJIb30BAHUA pECYypPCOB, BLI60p ONTUMAJIbHOTO ITYTH Ha MAallTMHE UJINM Ha IMOC3C U T.I[.)

dusnyueckue 3a1adn (HapuMep, 3a1a49u padoTy U ABUKCHHE)

33.,[[3.‘-11/1 C SKOHOMHWYCCKUM COACPIKAHUCM (HaHpI/IMep, 3aJa4M Ha HpOI_[eHTH)

XuMuueckre ¥ OMOJIOTHICCKUE 3aJa4uun (38.,[[8.‘11/1 ) paCTBOan)

[ 38.I[8HI/I TCOPUH BEPOATHOCTH U MaTeMaTH4YeCKON CTaTUCTUKH

Pucynok 26 - Knaccudukarus mpukiIaaIHbIX 3a1a4

[IpuBenem mnpakTUUeCKHE MPUMEPHI C TMOAPOOHBIM PEIICHHEM Ha KaxAyIo
KJIacCU(DUKAIUIO IPUKIATHBIX 3a71a4.

1) Ilpuknaonvie Mamemamuyeckue 3a0ayu ObIM0B020 unu
ONMUMUZAYUOHHO20 XaApaKmepa.

PaccMoTpuM 3amady ONTHMH3AlIMOHHOTO XapakTepa, TNe HaAo yKas3aTh
HAWTY4YIIui  (ONTUMAabHBIA) BapUaHT MCIOJIB30BAHUS HMMEIONIUXCS PECypCOB.
OnTuMU3aIMoOHHbIE 33/1a4i 00Ja4at0T OOJBIIMMHY JUIAKTHUYECKIMHU BO3MOXKHOCTSIMHU
JUTSL peajn3alid el MPaKTHKO-OPUEHTUPOBAHHOTO O00yUYeHHUs. DTH 3a/1a4i OYCHb
HATJIAIHO JIEMOHCTPUPYIOT TPUMEHEHHE MATEMAaTUKA B TMPAKTUYECKHUX IIEIISIX.
PacMoTpuM mpuKIamHyO 3amady, pemieHue KOTOPOH CBOAUTCS CBOAMTCS K
HAXO0XXJCHUIO HAMMEHBIIIETO 3HAYCHHS (PyHKIIUU.
3apaua Nel2. Kakue pasmepsl HaJ0 NpUIATh NAIUHAPY, YTOOBI MPU JAaHHOM 00BEMe
V ero mojHasi TOBEPXHOCTh ObLTA HANMEHBIIICH.
1.Ilocmanosxa 3a0auu Ha peanuzayuro: IpU JAHHOM 00bEME TOJIHAS TOBEPXHOCTh
UIMHAPA JOJKHA OBITh HAUMEHBIIIEH.
2.Ilocmpoenue mamemamuueckol moodenu. 00O3HAUasi 4epe3 r paanyc OCHOBAHUS
[MWIMHAPA U 9epe3 h BBICOTY NUIMHAPA, OyJIeM UMETh:

S =2ar? +2arh
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Tak kak 00BEeM IWIMHApA 3a7aH, TO MPU AAHHOM I BEJIMYWHA h OIpeAeiseTcs
dbopmynoit

V = ar?h
Otkyna
\Y
h :?

IToncraBmiss 310 BelpakeHHe h B GopMyiy IS S, IOIY4UM;

S=2m? +27er2 150107 ) :2(7zr2 +\LJ
ar r

3necy V —3agaHHOE 4YMCiO0. Takum 00pa3oM, MBI MPEACTABWIM S Kak (DYHKIUIO
OJTHOTO HE3aBUCUMOTO TIEPEMEHHOTO I .

3.Pewenus 3a0auu 6 pamkax eviopannou mooenu. HalijeM HauMeHbIIEe 3HAYCHHE
ATOM (PYHKIIMHU Ha TPOMEXYTKE 0<T < oo

o).

dr r

Zﬂr—izzo, r=3 v
r T

CnenoBaTenbHO, B TOUKE r=r  QYHKIMA S HMEET MUHMMYM. 3aMETHUB, 4YTO
limS=® u|jmS = T.c. YTO NpH CTPEMJICHUU I K HYIIO UIM K OECKOHEYHOCTH

r—0 r—o

IIOBEPXHOCTh S HEOTPAaHUYECHHO BO3PACTa€T, MBI PUXOJAUM K BBIBOJY UTO B TOYKE
r=r, QyHkuus S uMeeT HauMEHbIIIee 3HAYCHHE.

Ho ecimu r :3‘/1, TO hzizzz?;/i =2r
2 ar 27

4. Unmepnpemayus pezyromamos. JIns Tor0, 94TOOBI MpU JaHHOM oOBeMe V TosHas
MOBEPXHOCTh S OblIa HAWMEHBIIECH, BHICOTA IIMIIMHIApA OJDKHA PAaBHITHCS €€
IAAMETDPY.
5.Ananusz nonyuennot ungopmayuu.
Hampumep, npu obeme 6aHku V =0,332 ONTUMalbHBIE pa3Mepbl OaHKH COCTAaBSAT:
JuaMeTp AHa = /,5cm M BBICOTA = 7,5cm

Takum oOpa3om, NpH pPEIICHUH AAHHON MPUKIATHON 3aJadyd BCTA€T BOIPOC
9TOOBI HAIlla peajibHas MOJIEeNb JOJDKHA OBITh MaTeMaTH3WPOBaHA, TO €CTh €€
JNAHHbIE, KOHIIENIMH, OTHOLICHUS, VYCJIOBUS M JONYIICHUS JIOJDKHBI OBIThH
nepeBeieHbl B MaTeMaTtuky. OUeBUAHO, YTO MPHU PEUICHUU 3a/1aud Ha HaXO0XXJICHHUE
HAaUMEHBIIEro 3HaueHUsi (YHKIMU, HEOOXOAUMBI 3HAaHHUS HE TOJBKO IO
MAaTEMAaTHYECKOMY aHAJIM3Y, HO M 3HAaHUA W 1no reometrpuu [116]. B panpHelmem
MPENOJaBaTelb MOXKET ONTUMAIBHO COCTAaBIATH MATEMAaTHYECKUE MOAEIU K
Pa3IMYHBIM PEATBHBIM MPOLECCAM, a TAKXKE pellaTh MPUKIAAHBIE 3a]1a4d, KOTOPbIE
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OTHOCATCSI K Pa3sHbIM OTpacisM HAayKH M YEJIOBEUECKOM ku3HenesarenpHocth [117].
3aTpylHEHHS C KOTOPBIMHU YacTO CTAJKUBAIOTCS CTYIEHTBHI SIBIAETCS TO 4YTO,
MPUKJIAJHbIE 33]1a4d HE SIBJSIOTCS MOJHOCTBIO CTaHJAPTHBIMU, B HUX, KaK MPaBUJIO,
TpeOyeTCss MHTEPIPETUPOBATh PEUICHUE, a TAKXKE HEOOXOAMM TBOPUYECKUIN MOJAXO] B
BbHIOOpE MATEMaTUYECKOTO HWHCTPYMEHTapus, IMPUMEHEHUWE 3HaHUM U3 pa3HbIX
o0JnacTeil, caMOCTOSATENbHON Pa3pabOTKK aJIrOpuTMa ACHCTBUH.

VYyurens MaTeMaTUKU KpalHe PeJIKO UCIIONb3YIOT ONTUMHU3ALMOHHBIE 3aa41 B
cBOeil yueOHOH nesrenbHOCTH. Kilacc ONTHMM3AIMOHHBIX 3a/1ad, KOTOPbIE YYMTENs
MaTeMaTUKH pacCMaTPUBAIOT HA CBOMX YpOKaX, JOCTATOYHO OAHOTHUIIEH: B OCHOBHOM
pelIaroTCs 3a/1auu sl HaX0XKACHHS IKCTpeMyMa GYHKIUKA Ha HEKOTOPOM HHTepBaJie
U HauOousbllero (HauMeHblIero) 3HaueHus (ynkuuu. B mocnmennue nBa rojma k
3ajlayaM ONTHMM3AIMHU, PEUIaeMbIM Ha 3aHATUSAX MO MaTeMaTuKe, J00aBHIKCH
3a/layd HYKOHOMHYECKOTO COJepKaHusl. MeTOobl pelieHus ONTUMHU3alMOHHBIX 3a/1a4
TaKKE€ HE  OTIMYalTCs  pa3sHooOpazueM. B OCHOBHOM  3TO  METOABI
muddepeHnaIbHOr0 UCUUCIEHUS, UHOTIa UCTIONB3YIOTCS pa3iuyHble rpapuuecKkue
wimocTpaund. Takum  00pa3soM, MOXKHO clenaTh BbIBOJ, 4YTO METOOJIOTHUS
OpernojaBaHvs  HEJIOCTaTOYHO  pa3paboTaHa s pelleHus  MPUKIAIHBIX
ONTUMM3AIMOHHBIX 3aJlad B IIKOJBHOM KypCE€ MAaT€MAaTHKH, UYTO aKTyaJu3UpyeT
MOMCK HOBBIX ()OPM U METO/IOB B 3TOM 00JIaCTH.
3agaum 1Sl CaMOCTOATEIbHON padoThI:

1. Hy’HO OropoauTh TEPPUTOPUIO MPSMOYTOJbHONW (POPMBI CTPOUTENBHOU JIEHTOU
JUIMHOM 48x. BBIYMCINTBH pa3mepbl CTOPOH MPSMOYIOJBHHKA, IIPH KOTOPOM
IUIOIAb TEPPUTOPUN OYIET HAUOOIBIIEH.

2. 3aBHCUMOCTb YIpaBJIEHYECKHX pacxoloB R Ha mpeamnpustuu or npoaykuuu P

. b
BbIpakaeTcss GopmMysion R= aP+—P+d , T1e a,b,cd —mocrostHubIe. [loka3zats uto R
c+

b
JNOCTUraeT MUHUMYyMa IIpu P = \/: -cC.
a

3. Tpeyronpuuk ABC -paBHOOEIpEHHBINH, C TepuMeTpoM paBHBIM 2p. Konyc

00pa30BaH BpallCHHEM JJAHHOTO TPEYroJbHUKA BOKPYT BBICOTHI BD . Haiftn pa3mepsl
CTOpOoH ABu BC, 4TOOBI 00b€M KOHYCA OBLIT MAKCUMAJIBHBIM (PUCYHOK 27).

Pucynok 27 - Konyc 06pa3oBaH BpaiieHUeM TaHHOTO TPEYrOJbHUKA
BOKPYT BBICOTBI BD

4. Ha cTpaHuIe KypHaia Me4aTHbIA TEKCT A0JKeH 3aHuMath S cm2. [Tons BBepXy U
BHU3Y JOJDKHBI OBITH TIO @ cMm, a ClipaBa W clieBa o b cum. Beraucnuts Hambosee

SKOHOMHBIE pa3Mepbl OyMaru.
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5. lItat ctpouTenbHON Opuraabl COCTOUT M3 24 yesioBeK. B TeueHuwe qHsA paboumx
HY’KHO HalpaBUTh Ha JBa oObekTa. Eciu Ha mepBoM o0BekTe OyayT paborath
N uenosex, TO WX JIHEBHAs OIUIaTa COCTaBHT 400n° TeHre. Taike ecaym Ha BTOPOM
o0BekTe OyAayT paboTaTh N wenoeex, TO WX JHEBHAS OIIaTa COCTAaBUT 100n° TEHTE.
Kakum 06pa3zom Hy»KHO pacnpenenuTh pabouux Ha JABa 00beKTa, YTOOBI BHITUIATHI 32
uX paboTy OKa3aJIuCh HAMMEHBIIUMH U CKOJIBKO TEHTE€ HYKHO BBITUIATUTH Pa0OYUM B
3TOM cliyyae?

2 Ilpuxnaonvie mamemamuyeckue 3a0a4u Qusu4eckKo2o coOepHCaHusl

B nacTosimiee BpeMsi B3auMOCBSI3b (PM3UKU M MAaTEMATUKHU B IIKOJBHOM Kypce
nposiBisieTcss Bce cuibHee, B 3amanusx EHT mo maremaTtudeckoidl TpamMOTHOCTU
BKJIFOYAIOTCS 3a/1a4i (DU3UYECKOTO COJICPIKAHUS.

B mnocnemnue roasl B mkojmax PK cymiecTByeT HexBaTka yuuTeneu
MareMaTUKu W (U3UKH. ITO CBSI3aHO C TEM YTO HEJAOCTATOYHOE KOJIMYECTBO
aOUTYpPUEHTOB MOCTYNAIOT MO HaIMpaBJeHUIO MoAroToBkU «IloaroroBka yuurenei mo
€CTeCTBCHHOHAYyYHBIM  MpeaMeram». IlpyumHa BO  MHOTOM  0O0YCIIOBJIEHA
OOBEKTUBHOU CJIOKHOCTBIO TIpeAMETOB (U3MKU W MaremaTtukd. Ho oOmiectBy
HEO0OXOAUMBI CIICIIUATIUCTHI, B YACTHOCTH €CTECTBEHHOHAYYHOTO TIPOQUIIS.

OOyuaroruecss CTapIIMX KJIAcCOB, KOTOpbIE HMHTEPECYIOTCS (U3UKOU U
MaTeMaTHKON, HEO0OXO0aUMO OOJIbIlIe BPEMEHHM YACHATh paboTe C MPUKIATHBIMU
3alayaMu (PU3UYECKOTO COJIepKaHMsl, TeM Oojee, 4To B y4eOHHMKAX MaTeMaTHKH
TaKOTo THUNA 3a7a4M MPAKTUYECKH HE BCTPEYAIOTCS, a YUUTENIb MaTeMaTUKH JIOJKEH
MIOMOYb YYCHHUKAM YCBOWTH (PU3MUECKUN CMBICT (IIOHUMaHUE) MpeajiaraeMbIX 3a7ad.
JlJist 9TOTO yuuTent0 He0OXOAMMO 3HATh MPOGEeCcCHOHANbHBIE TEPMHUHBI MO (UBHKE
(paborta, cuia, MOIIHOCTb, CHJIa TOKa, TEIUIOEMKOCTh U T.A.) B maremaTtuke u
¢u3MKe TEPMUHOJOTMYECKUN anmapaT ¥ 00O03HAYeHHE TMOHSITUH JIOJDKHBI OBITh
eAMHBIMUA. B3anMocCBsI3b GU3MKKM U MaTEMaTUKH MPOSBIAETCS B y4eOHOM mpoliecce
MpU pEUICHUU TPHUKIAJAHBIX 3a7a4, 3TO TOMOraeT chopMHUpPOBaTh y YUYCHUKOB
oOpa3HOe, HAridsHOEC MBIIUICHHWEe Ha 3aHATUAX [0 MaTeMaThke, TJe 3a
CTaHJAPTHBIMH (HOPMYITUPOBKAMHU MATEMATHYECKUX 3a/lady YYCHUKU MPECTaBISIN
Obl cebc KOHKpETHbIC (U3MYECKUE CHUTYyallMHu, KOTrJa-Tu00 pPacCMOTPEHHBIE Ha
3aHATHSX 10 ¢u3nKe. B cBOIO odepens Ha 3aHATHIX MO (GU3UKE HAXOAUTH PEIICHUE
TOW WJIM UHOM 3a/1auu, O0y1aromaps MareMatndeckuM ¢popMmyrnam u rpadukam, a Takxke
MPUMEHSIST METOAbl MAaTEMaTUYECKOTO MOJIEIMPOBAaHUSA, M HCIOJIb3ys 3HAHUSA
Marepuala U3 reOMETPHUHU.

B nacTosmiee BpeMst Hazpesla HEOOXOIUMOCTh, TOTO YTOOKI CTyIeHThI BY30B 1
IIKOJBHUKK ~ aKIEHTUPOBaJu 0c000€ BHUMAaHUE Ha NPUKIAIHBIE 3aJaud C
(U3UYECKUM COEP)KAaHUEM U OCBAaMBAJIM CIIOCOOBI MX penieHus. Takke HeoOX0AUMO
YTOOBI y4aliuecs U CTYACHThl CAMU CMOTJIM Obl HAWUTH TPUMEHEHHE MOTYyYSHHBIX
3HAHUW Ha 3aHATHUAX MO MATEMATHKUH K 3aHITHSAM 10 (U3UKe, OCOOCHHO MpH
pelieHnuy 3aaad.
3amauya Nel3. PaccrosiHue Mexay AByMs cToiO0amMu paBHO 12w . Mexay HuUMU

HaTAHYT CUJIOBOM KabOelsb, KOHIIbI KOTOPOTr'0 3aKpEIIeHbl Ha OJAMHAKOBOM YpPOBHE B
Toukax AuB. Ilox AedcTBHEM CUIIbI TSXKECTH CUIIOBOM KaOenb mMeetr Gopmy Ayru

napaboJibl ¢ mporudom d =0,5u (pucyHnok 28). Halitu nnuny kabens.
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Pemenue: 1 Ilocmanosxa 3aoauu na pearusayuio:

Ilycts mapabosa mepecekaeT ocb OX, a ee BepHIMHA JIEKUT B Hauaje
koopauHatT. Ock QY neprneHaukyasipHa ocu OX, T.K. BeplIMHA NapaloJibl JIEKUT B
Hayaje KOOPJMHAT TO ypaBHEHHE Mapaboibl Oyner mMeTh BHUI Yy =cx’. [lapabona
MPOXOJIUT Yepe3 TOUKU Au B, COOTBETCTBEHHHO 3Hasl UX KOOPJMHATHI MOXHO HaWTU

HEU3BECTHBIN IapaMeTp c¢. Bo3bMeM KoopauHaThl TOYKH B(6;0,5), IOACTaBiIsAsA B

o 1
ypaBHEHHUE Mmapadosibl HaiieM mapamerp c:. 0,5=c-6% ¢ =05 IToncraBisis 3HAYCHHE

2

c=7—12 B ypaBHEHHE Mapabojbl MOJYyYUM y=%. Tak kax y’:3—X6 U KpuBasd

CUMMCTpHUYIHA OCH OY, HCKOMasa AJIMHa KabeJIT MOXKET OBITh HaﬁI[CHa IIOMOIIIBIO

HHTETpajIa:
L= j1+( dx 2],/X +36, =—j\/x +36dx

2.Ilocmpoenue mamemamuueckol MoOOeu.

MaremaTudeckas MOJEIb JIAaHHOH  3aJa4d  CBOAMTCS K  HaXOXJCHHUIO
OTIpeIeTICHHOTO MHTETpaa;
1
18
3.Pewenuss  3a0auu 6 pamkax — BblOPAHHOU — MAMEMAMUYECKOU  MOOenU.
Matemartndyeckasi dYacTh 3aJauyd  CBOAUTCS K HAXOXKICHUIO OIPEIeICHHOTO
MHTETpajia, KOTOPhII BEIYUCIISETCS CIETYIOIIUM 00pa3oMm.

L= X +36¢x

=

£ P
5]

PaccmoTpum HeompeneneHHbld uHTErpan | = '[ VX®+adx, KOTOPBIH MOXET

OBITH HAWICH TPU MOMOIIU (POPMYIIBI HHTETPUPOBAHUS T10 YACTSIM:

Iu (x)dv(x) Iv(x)du

xdx
WNuTerpupyem mo 4acTsM HaIll HHTETPANT u=+/x?+a, dv=dx, Toraa du=

Jxi+a

y V=X

Y TIOJICTABIISASA B (JOPMYITY TIOJTYHHM:

| =xvx*+a— | ———dx=xx*+a- j(x +a)- A 4x = Xvx°+a-—

Jx¥+a
=xJx*+a—|I +a|n‘x+\/x2+a‘.

-
dx+aj\/_

Cnaraemoe | TIEpeHOCUM B MPaBYIO YacTh PABEHCTBA TOJTydaeM,

21 =x\/x2+a+aln‘x+ X’ +a|,

Ix+a

CJICOO0BATCIbHO HHTCTPAI 6y;[eT UMCTb BU:

I =.|'\/x2 +adx:%(x\/x2+a+a|n‘x+\/x2+a‘)+c

91



4. Uumepnpemayus pe3yavmamos:
[Ipumensis nonyueHHy0 Gopmyiy, HalUIeM JIUHY KaOems

6

L:%%(x\/xz +36% + 362 In‘x+\/x2 + 362 )
0

1+37

=+/37 +36|nTz12,055M

:3—16(36J3_7+362 |n\6+6J3_7\—362 In 36) _

S.Ananusz nonyueHHou uHgopmayuu.

JlanHas 3amada sIBISIETCS 3aJadedl MPUKIAJHOTO XapakTepa, TAe pelleHHe
NPOU3BOJIUIOCH MO MATHITAITHOH CXEME C IOMOIIBI0 METOJa MaTEeMaTHYECKOTO
monenupoBanus. [Ipumenss Gopmynay Ui BBIYUCIICHHS JUTMHBI JAYTH, MBI HaIlUIA
JUTUHY KaOes.

Ay

Pucynok 28 — Dcku3 mapabossl

3amadu ISl CaMOCTOSITEJIbHOM padoThI:
1. Haiiti cKOpOoCTh V U YCKOpEHHE a CBOOOHO MaJaroiero Teja, eciid 3aBUCUMOCTh

o o 1
paccTOSTHUI S OT BpeMEeHH t gaeTcsi popMyson s= > gt’ +vyt+s,, 20e g =9,8m/c* -

YCKOPEHUE 36MHOTO TSATOTEHUS, a S, =S_, — 3HaUeHue S npu t=0.
2. CKOpOCTh MaTepHANIbHOW TOYKHU OMpENesieTcs ypaBHEHUEM V=2t+4 u/c. Kakoi
MyTh IPOMIET MaTepUaibHasl TOUKA 3a mepBbie 10c.
3. CKOpoCTh MaTepuaIbHOW TOUYKH OMPEIEISIETCS ypaBHEHUEM V =,/1+t m/c. Kakoii
MyTh IPOMIET MaTepUaibHasl TOUYKa 3a epBbie 10c.
4. BplexaB €O CTaHUUH, JIOKOMOTUB 4Yepe3 t 4YacoB HMEET YKOPEHEHHE
a=3t>—42t+80 (xm/v’). OmnpenenuTh CKOPOCTh W PACCTOSHHUE JIOKOMOTHBA,
MPOWIEHHOE Yepe3 1 Jac Mocie BHIX0/1a CO CTAHIINM.
5. bom0a, cOpomienHass ¢ HadajdbHOW CKOpPOCTBhIO V,=0, Tagaer Ha 3eMJII0 CO
CKOpOCTBI0 100m/cex. C KakoW BBICOTHI cOpomieHa OombOa, eciu mpeHedpedb
CONPOTUBIICHUEM BO3/1yXa.
3 Ilpuknaouvie mamemamuyeckue 3a0ayu ¢ IKOHOMUYECKUM COOePIHCAHUEM
Bompockl 00Oy4eHusi pemieHur0 NPUKIAIHBIX MaTEeMaTHUYEeCKUX 3ajad B
SKOHOMUKE aKTyaJIbHbI KaK B IIKOJBHOM, TaK U B By30BCKOM OOpa30BaHUU, TaK KaK B
JAHHOE BpPEMsI CTOMT BOIPOC KAaYECTBEHHOW MOATOTOBKH CIELHMAIUCTOB BO BCEX
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chepax. Pemienne 3Toil mpoOsieMbl CBSI3aHO C YCTAHOBJIGHHEM OCHOBBI PEIICHUS
MaTeMaTHYeCKUX 3a7a4 C SKOHOMUUYECKUM cojiepkaHueM. [Ipumensembie B pelieHuu
MaTeMaTU4eCKUE MOHATHUS BKIIOYAIOTCS B MATEMAaTUYECKUE METO/IBI.

Ilon 3amayeil ¢ 5KOHOMHUYECKUM COJIEpKaHUEM Mbl OyleM MOHUMAaTh 3a/aady,
coliepKaHUe KOTOPOH CBSI3aHO C SKOHOMUYECKUMH OOBEKTaMH U IMPOLIECCAMH, a €€
MCCJIEeI0BAHNE C MOMOIIbI0 MaTEMAaTUYECKOI0 anmnapara CiocoOCTBYET OCOZHAHHOMY
MPUMEHECHUIO MaTEeMaTHYeCKUX 3HaHMM. B Takux 3amadax oTpakaloTcsl CBS3U
MaTeMaTUKU C SKOHOMHUKOW U (PUHAHCAMM, PACKPBIBAIOTCS MPHUKIAJIHBIC ACTIEKThI
MaTeMaTU4YECKON HAYKH.

[loaroToBka crenuaiIMcTOB B 9KOHOMHKE CTABUT MPOOIeMy 00yUeHUs YMEHUIO
NPUMEHATh MaTEMaTUYECKUE 3HAHUS B SKOHOMUYECKUX IUCIUIUIMHAX, a 3aTeM B
NpaKTHYeCKOr JnesrenbHOocTH. (OCHOBHOM MaTeMaTHYeCKHil y4eOHbI MmaTepuan
CJIelyeT COMPOBOXKIATh PEIICHUEM 3aJlay ¢ SKOHOMHYECKUM cojepxkaHueM. B atom
PACKpBIBAECTCSI DKOHOMHUYECKHH CMBICII MaTeMaTHYECKUX TMOHSITUH, pPEaU3YIOTCS
MPWIOKEHUS] MATEMAaTHKH B SKOHOMUKE.

MaremaTika UMEET OTPOMHBIM MOTEHIMAT IS (OPMHUPOBAHUS y CTYJEHTOB
UHTEepeca K nMpodeccusiM, CBA3aHHBIX C YKa3aHHOU chepoil aestenbHOCTH. OTHUM U3
TaKUX CPEJICTB SBJISIOTCA MPUKIIATHBIE 33]]a4l C IKOHOMUUYECKUM COJIEP)KaHUEM. DTH
3a/1a4d HaIpaBJieHbl HA MOTHBHUPOBAHUE CTYJCHTOB Ha M3y4YCHHUE DKOHOMHUYECKHUX
NPWIOKEHUM MaTeMaTHUKH, a TaKKe HAMNpaBICHHOCTH OOy4YeHHUST MaTeMaTHKH Ha
BbIOOD npodeccur u3 PUHAHCOBO-IKOHOMUYECKOH Chephl NeITeIbHOCTH.

KaprexxnnkoBa A.H. monpasnenser NpUKIAIHbIE 3aJayd 3KOHOMHYECKOTO
xapakTepa Ha JBa Buja [118]:

1) maTematrnueckue 3a1a4l ¢ SJKOHOMHYECKUM COJIEPKAHUEM HaIlpaBJICHbI Ha
(dbopMHUpOBaHUE OCHOBHBIX MaTEMAaTHYECKUX TMOHSATUH, a TaKKE YMEHUN U HABBIKOB
pelIeHNs TUIIMYHBIX MaTeMaTu4YeckuXx 3a1ad. CTpyKTypy 3a7a4 MOKHO IIPEACTaBUTh
B BUJIE: IKOHOMUKA— MAMEMAMUKA,

2) 3aa4d MO KOHOMUKE, MPU PEIIEHUU KOTOPBIX UCIIOJIB3YIOTCS 3HAHUS W3
Kypca Bbiclield MaTeMatuku. CTpyKTypa 3ajlad MpeacTaBUMa B BUJIE: MamMemMamurd
— 9KOHOMUKA.

BMmecre ¢ TeM OTAeNbHOr0 paccMOTpeHHsI TPeOyIOT BOIPOCHI, KacarolIuecs
METOMYECKHX OCOOCHHOCTEH paboThl Hax 3amadyaMd € JKOHOMUYECKUM
colepkaHreM. OTH OCOOCHHOCTH CBSI3aHBl C peajn3alyell OCHOBHBIX JTaloB
METOUKH paOOThl HaJl NPUKIATHON 3aja4ell U 3aKITI0YAIOTCS B CIETYIOIEM:

1) ycnoBue wu TpebOOBaHHME HEKOTOPHIX 3amad  CHOPMYIMPOBAHBI C
MCIIOJIb30BAaHUEM TEPMHUHOB (DMHAHCOBOW MATEMAaTHKH, WHOTNA 3aJa4d SIBISIIOTCS
IPOMO3JIKUMH, YTO 3aTPYAHSIET UX aHAJIH3;

2) BbIIIEYKa3aHHAsI OCOOEHHOCTh YCIIOKHAET mpouecc (popManuzaiuu 3a1auu,
T.€.IIOCTPOCHHE MATEeMaTUYECKOW MOJEIM HAa OCHOBE UCIIOJB30BaHUS METO/Aa
MaTeMaTU4eCKOro MOJICTUPOBAHUS;

3) MaTeMaTUYecKUMU MOJECISIMU TaKUX 3aJad SBISIOTCA MPOTPECCHUU,
GyHKIMY, YpaBHEHHS] TPEThEH, YETBEPTON CTENEHU, YPAaBHEHUS B IEJIbIX YHCIAX,
CUCTEMbl YpaBHEHHH, TpeOYIOIIME OMNpEJCICHHbIX YMEHUM 10 paboTe BHYTpHU
MOJTYYEHHOM MaTEMATUYECKON MOAEIH.
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B yacTtHOCTH, 33124l ¢ IKOHOMHYECKUM COAEPKaHUEM B OOJILLIMHCTBE CBOEM
6o TpyaHo GdopMmamuzyeMbl, JUOO0 HMEIOT HECTAHJAPTHYIO MaTeMaTHYECKYIO
MOJ€Nb, M JJI1 YCHEUIHOTO WX pEeIIeHUd YyYalluMHCs TpeOyeTcs TiuaTenbHas
peanuszanus BCEX 3TAllOB METOAMKH paldOThl HaJ MPUKIATHON 3ahadeld ¢ y4eToM
MEPEUNCICHHBIX BbIIIE OCOOCHHOCTEH.
3agaua Nel4. Maxkcar u Omxkac pemiu B3sTh 10 50 ThICSY TEHre B KPEAUT B OaHKe
«bactay» Ha 3 mecsua nox 10% B Mecsl. baHk mpeanaraer IBE CXE€Mbl BBIILIATHI
KpeauTa — AaHHYUTEeTHble M JudQepeHurpoBaHHbIE IIaTeXU. MakcaT penmi
BbIOpATh MepBYIo cxemy, a Omkac — BTOPYIO.

Ilo nepeoti cxeme GaHK B KOHIIE Ka)JJOrO Mecsla HAYMCIAET MPOIEHTHl Ha
OCTaBIIyIOCS CyMmMMy joijira (T.e. yBeIW4YuBaeT JoJr Ha 10%), 3atrem Makcar
NEePEeBOJUT B OAHK (PMKCUPOBAHHYIO CYMMY U B PE3yJIbTaTe BHIIIAUYUBAET BECH JIOJIT
TpeMsl paBHBIMU IJIaTEKaMH (AHHYUTETHBIC TIATEXKH).

Ilo emopou cxeme TOXE CcymMMa Joira B KOHIIE KaXIOro Mecsla
yBeJInunBaercss Ha 10%, a 3aTeéM YMEHBIIAETCS Ha CyMMY, yiulaueHHYr0 OinkacoM.
CyMmMBbI, BbITUIAYMBAa€Mble B KOHIIE Ka)XJOT0 MecAlla, MOJ0UpPAIOTCS TakK, 4TOOBI B
pe3ysbTaTe CymMMa JI0JIra KaXKIblid MEcCsll yMEHbIIaJach PaBHOMEPHO, T.€. Ha OJHY U
Ty K€ BenuunHy (AuddepeHnpoBaHHbIC TIIATEXKH).

Omnpenenute, KTO BbIOpasl 6oJjiee BHITOAHYIO JIJIsi ce0sl CXeMYy U CKOJIBKO TEHIe
OyJeT COCTaBIAThH BHITO/IA.
1./locmanoska 3a0auu Ha peanuzayuio:

Kak Buaum, ycrnoBue 3ajaud JOCTATOYHO T'POMO3JKOE, YTO 3aTPYIHSIET €ro
aHaNM3, U1 B HEM BCTPEUAIOTCS MOHATHUSA, CBSI3aHHbIE ¢ 0AHKOBCKUM KpPEIUTOBAHUEM.
[Ipexxne Bcero cieayeT pa3bsCHUTHh YYalIUMCS CMBICT (DUHAHCOBBIX TOHSATHIA,
UCIIONIb3YEeMbIX B 3ajaue (TpOIEHTHAs CTaBKa, KPEOUT, KPEAUTOP, 3aEMIIUK,
anHyurteT, AUGGEepeHIIMPOBAHHBIA IUTATEeX). A 3aTeM TNEepeXOAUTh K aHalu3y
yCIIOBUSA U TpeOOBaHUA 3a1a4H.

B pesynbrare 5TOM pPabOTHl BBISICHSAETCS, YTO W3BECTHHI IE€pPBOHAYANbHAS
cymma kpeauta S=50 ThIC. TeHre, Cpok (HMHAHCOBOM orepanuu N=3 Mecsna u
nporeHTHas ctaBka =0,1. Tak kak B 3aa4ue paccMaTpuBaIOTCS JBE CXEMBI BBITLIATHI
KpeauTa, TO HEOOXOIMMO TPOBECTU OTACIBbHBIN aHaIN3 KAKIOTO BapHaHTa H
IIOCTPOUTH MAaTEMATUYECKYIO MOJEIIb JUIsl KaXKA0W CXEMBI.
2.Ilocmpoenue mamemamuueckou Mooenu

B nepBoMm ciywae, T.e. KOrja MOramieHHE KpeauTa IMPOUCXOIUT PABHBIMU
[UIaTeXaMH B TEUEHHUE TPEX MECSIEB, 11eeCO00pa3HO 0003HAUUTH 3a X BEIUYUHY
€XKEMECSYHOI0 IUIaTeXka, IMOCKOJIbKY 3Ta CyMMa (uKcupoBaHHasd. K KOHIly mepBoro
MecAlla MOCIe HAYMCIICHHs] NPOLEHTOB MEpBOHayalbHas cymMMa OyleT COCTaBIATH
1,1-S tenre. Ilocne BbiiaTel MakcaToM X TEHre K Hayajdy BTOPOIro Mecsiia cCymMma

Oyner cocraBnaTh (L1-S—x)TeHre M HOpoueAaypa €me pa3  IOBTOPSAETCH.

CreoBaTenbHO, Ha 3Ty CyMMY K KOHILy BTOPOIO MeCsIa HAUUCIIAIOTCA IPOLEHTHI, 1

Makcar CHOBa BBINIJIAYMBAET CyMMy X. 3HAUMUT, K Hayaldy TPEThEro Mecsla CymMMma

nonra coctaButT (L1-S—x)-11-x=(11)°S-2,1x Tenre. K KoHIy TpeThero mecsia

CHOBA Ha 3Ty CyMMy OyayT HauMCJIEHBI IPOLEHTHI, 1 Makcar emie pa3 Mpou3BeAET

BBIILIATY. B pesynbrate Jonr mo kpeauTy OyleT MoraiieH, T.€. IOJyYHM PaBeHCTBO
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((1,1)2-S—2,1-x)-1,1—x:0. [IpoBeneHHBIN aHANMW3 YCIOBUSA 3a/ladd, BBEACHUE

0003HaYeHUH U MEPEeBOJT B3aUMOCBS3EH PJIEMEHTOB 3a/laui Ha MAaTEMAaTUUECKUHN SI3bIK
MO3BOJIMIIA COCTABUTh MAaTEMAaTHYECKYI0 MOJEIb, MPEACTABISIONIYI0 B JIAaHHOM

Cllyyae ypaBHEHHE C OJTHOM HEU3BECTHOM X : (1,1)3 -50000-3,31- X =0.

Bo BTrOpoMm ciywae, T.e. Kormga cyMMa J0jra 3a TPH MeCSa YMEHBIIAETCA
PaBHOMEPHO, BaAXXHO OTMETHUTb, UTO KaxAblii mecsay Oipkac MIATUT BETUYUHY S/3
IIt0c npoueHTsl. [IponenTsl, koTopeie OKac AOJKEH 3aIJIaTUTh 3a KaXIAbId MECHLl,

S S S
COCTaBSIT COOTBETCTBCHHO: (5 -3-0,1; 3 -2-0,1; 3 -1-0,1. Takum oOpazom, 3a Tpu
Mecsilla  NpoueHTHble  Bbiuiatel  Oibkaca  MOpeACTaBIsOT — co0OM  cymMMmy
S
=1-0,1(3+2+1)
3
3. Pewenus 3a0auu 6 pamkax 8blOpanHoOU Mamemamuideckol MooeJu.

OTOT 3Tan mpennonaraeT paboTry ¢ MOCTPOSHHOM MaTEeMaTHYECKON MOJEIBIO.

B mnepBoM cnydae 3amada CBOJMTCS K PEIICHUIO JMHEHHOTO YpaBHEHHUs BHAA

(1,1)’-50000-3,31- X =0, OTKyJa MOXHO 6e3 Tpysia cMOryT Haiitu  X=20105,74 Tenre.

3HauuT, 3a Tpu Mecsna Makcar Belmmatut cymmy 3X = 60317,22 tenre. Takum
oOpazom, B3aB B kpeauT 50000 tenre, MakcaTr yepe3 Tpu Mecsila OTAACT OaHKY
60317,22 tenre, T.e. nepermnara coctabut 60317,22 — 50000 = 10317,22 Tenre. Bo
BTOPOM CJIy4yae MaTeMaTHdecKkass MOJENb MPEeACTaBIsIeT co0oil apupmMeTuyeckoe
BhIpa)KEHUE, MPe0oOpa3oBaB KOTOPOE, yUallUecss CMOTYT HalTH BEJIMUUHY MEPEIUIaThl
Omxaca: (%j-0,1(3+2+1) = [@j-o,lﬁ =10000 TeHre.

4. Unmepnpemayus pe3y1omamos:.

[TonyuuB pe3ynbpTar, yyaluecs CpaBHUBAIOT 3HAYEHUS U IPUXOIAT K BBIBOAY,
YTO BO BTOPOM cllydae neperiata OyaeT meHsbine Ha 317,22 tenre. 3HayuT, BTOpas
cXeMa ToraiieHus Kpeaura 0oJiee BBITOHA IJIs 3aeMINHUKa, YeM MepBasl.

Baxxno o0paTuTh BHMMaHHE YyYalIUXcs Ha TO, YTO PACCMOTPEHHBINA MPUMED
3a/laud JEMOHCTPUPYET JBa BO3MOKHBIX BHJIa 3a/7a4, B KOTOPBIX pe€Yb HJET PO
NOTPeOUTENBCKUE KPEIUTHL. 3a/1aul Pa3HbIX BUIOB pelIaloTcs mo-pazHomy. [loaromy
BaKHO, YTOOBI yJaluecss HaydrJINCh OTJIMYATh OJIMH BUJ 3a7ad oT npyroro. C atoi
1IEIbI0 HEOOXOAMMO C/IeNIaTh aKIEHT Ha KIIFOUYEBBIX CI0BaX B (DOPMYIUPOBKE 3a7a4H,
KOTOpPbIE€ YKA3bIBAIOT HA Ty WM MHYIO CXEMY IOralieHusi kpeaura. B ciydae, korga
MoTaleHne KpeauTa MPOUCXOIUT PaBHBIMHU IUTATEKaMU, peUb UAET 00 aHHYUTETHOU
cxeme. B aTom ciywae BenmumHa 1uiaTeka (uKcupoBaHHas. Ecnum ke cymma mosra
YMEHBIIIAETCSI PABHOMEPHO HA OJHY H Ty JK€ BEIUYHUHY, HMEET MECTO
muddepeHnmpoBaHHas cXeMa MOTalIeHHs KPeauTa.
5.Ananu3z nonyuennou ungopmayuu:

Takum o0Opa3oM, pacCMOTPEH MPUMEP METOJUKH PEIICHUS TPUKIIATHOMN 3a/1aun
C DJKOHOMHUYECKMM COJEp)KaHWEM C [OMOIIBI0 METOJa MaTeMaTH4YEeCKOro
MojenupoBaHusi. JlaHHble 3ajaHusl MO3BOJIET (OPMUPOBAThH (DUHAHCOBYIO U
SKOHOMHMYECKYIO KYJIbTYpy YYallMXxcid M, Kak CIEACTBUE, CIOCOOCTBOBATH
MOBBINIEHUIO WX  (UHAHCOBOM  TIpPaMOTHOCTH, a  TakKxkKe  IO3BOJIIET
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MPOJIEMOHCTPUPOBATH YUYAIIUMCSl TPHUKIAJHBIE BO3MOXHOCTH MAaTEMaTUKU IS
pelieHus 3a1ad, B TOM YHCIIE JKU3HEHHBIX (pa300paHHAsl CUTyalus BCTPEYaAETCs B
MOBCEIHEBHOM ku3HM). Tak ydamuecs y3HAlOT O TOM, UYTO MOTPEOUTETHCKUE
KPEIUThl OTJIMYAIOTCS CHOCOOOM BO3BpaTa 3aeMHBIX CPEACTB, T.€. OaHK
paccuMThIBaeT MOTall€HUe JA0Jira Mo JByM cxeMaM — AuddepeHIupOBaHHONW WM
AHHYMTETHOM, M PacyeThl MO ATHUM CXE€MaM MPOU3BOAATCS mo-pazHoMy. Kpome Toro,
ATOT MPUMEP MO3BOJIAET ClIeNIaTh BaKHBIA MPAKTUYECKUM BBIBOJI O TOM, YTO U3 JIBYX
BApUAHTOB MOramieHuss kpeaura AuddepeHunpoBaHHbIA crnocol sBisercs Oolee
BBITOJIHBIM JIJIS1 3a€MIITUKA.

3axaum AJ151 CAaMOCTOATEILHOM PadoThI:

1. [IpuHAB HEKOTOPBIA POCT YPOBHS MPOU3BOJUTEIBHOCTU TpyJa 3a CAUHUILY, a
COOTBETCTBYIOIIYI0 CTOMMOCTh mpoaykra 3a 100, HalTH 3aBUCUMOCTb MEXKIY
CTOMMOCTBIO Y M POU3BOAUTENLHOCTRIO Tpya X. [TocTpoiite rpaduk GyHKIUU.

2. [Tpoa0MmKUTETBHOCTD BBITIOHEHUS Y (MUH) MPU MMOBTOPHBIX OMEPAIUSAX CBs3aHA C
YUCJIIOM X JTHUX ONepalnuil 3aBUCUMOCTHIO y:ﬁ. BbIyucianTh, CKOJIBKO MHUHYT
BBIMOJHSIeTCA pabora mnpu S50  omepanusix, €cid  HU3BECTHO, YTO TpHU
x=20, y=125, a npu x =200, y =50

3. Pacxonbl Ha BBIMYCK TAa30BBIX IUIAT Y(mobic.py6.) BBIPAKAIOTCS YpaBHEHUEM
y=100+10x, rae X—KoauuecTBO MecsueB. [IpuObLIb OT MPOAAXKU Ta30BBIX IUIUT
3alUChIBAaETCA ypaBHEHHEM Y =50+15x. HaunHas ¢ kakoro mecsia Mpou3BOJACTBO

Oyner peHTaOeIbHbBIM ?
4. I'paxxnanun MOpaeB pacnonaraer cymmoit 1099 Thic. TeHTe, KOTOPYIO IUIAHUPYET
NOTPaTUTh HAa MPUOOPETEHHUE AKIUK JABYX KOMMIAHUM. AKIHUM TEPBOM KOMITAHUU
crositT 21 ThIC. T. M naroT goxoa B 2000 T. B ToJ, aKIIMU BTOPOM KOMITAHUU CTOAT 49
THIC. T. U nipuHOCAT A0X01 4500 Tenre B rog. Ha kakyro HauOOJIBIIYI0O CYMMY MOXKET
paccuMThIBaTh rpakaanu Mopaes?
5. XKenuc u I'anus OTKpBLIM cYETa C OJIMHAKOBOM cyMMo# B ogHOM Oanke moj 10%
rogoBbiXx. B IlepBeIii rox mociie HayuclIeHUs NPOUECHTOB JKEHHC CHSJI CO CBOETO
cuyeta 5000 tenre, a eme uepes roa cHoBa BHec 5000 Tenre. ['anust, HaoOopoT, yepes
roj nosioxuia Ha cBoil cuer 5000 TeHre, a emie yepe3 roj cpaszy Mociie HauYUCICHUS
MPOLIEHTOB CHsia co cBoero cyeta 5000 tenre. KTo momydut 60mbiryto mpuObUIb B
TEHTE Yepe3 TPH rojia, co JHS NEPBOHAYATHHOTO BIOKCHUS ?

4 [Ipuxnaonvie mamemamuyeckue 3a0ayu XUMUYECKO20 U OUOIO2UHECKO2O

CcOo0epIHCanusl.
Ha cerognsmnuii neHp B mOporpamMme MHOJATOTOBKH CTYAEHTOB, HAmpUMeEp
(HUHAHCOBO-9KOHOMUYECKOTO W OMOJIOr0-XUMHUYECKOTO HaIlpaBJICHU,

MpearaeTcsi OJMHAKOBOE COJAEPKaHWE MPOrpaMMbl IO BBICIIEM MAaTEMaTHUKE.
UtoOb1 00ecTeunTh MPUKIATHYI0 HAPABICHHOCTh OOYYEHHS, KaK ATO OMpPEIeICHO
HOPMAaTUBHBIMH JOKYMEHTAMH, MOXHO 32 CUYeT pa3HOoOOpa3usi CHUCTEMbI 3aJay
BKJIIOYEHHWEM TMPUKIAAHBIX 3aJlad, COJEp)KaHUE KOTOPhIX OTBEYaeT MNPOPUIIO
o0ydyeHusa. CoBpeMEHHbIE Ka3aXCTAaHCKUE IIKOJIbHbIE M BY30BCKHE YUYEOHHUKHU
cojepkar HeOOJbIIOe KOJIUMYECTBO MNPUKIAIHBIX 3a/lady, KOTOpbIE KacaroTcs
MIPUMEHEHUS] MAaTEMAaTHUYECKUX METOJIOB B pa3HBIX HayKaxX M cdepax JIeaTeIbHOCTH
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YeJIoBeKa, HO i1 KaXXIOro KOHKpETHOro mnpoduis ux HemoctaTouHo. [losTomy
Oyaywmuid yuutenpb 3a BpeMsi 0Oy4eHHs] B YHUBEPCUTETE JOJKEH HAYyUYUThCS pelIaTh
MPUKJIaJHbIE 3a/1a4U PA3HOTO COAEpPKaHUs U JOOUpaTh TaKUE 3a7a4d B COOTBETCTBUU
C ompeJeNIeHHbIM TTpoduieM o0ydeHus MIKOJIbHUKOB. OnpeseneHHas pabota B 3TOM
HaIpaBJIeHUH, O€3yCIIOBHO, OCYIIECTBIISIETCS Ha 3aHATHSAX MO METOAUKE OO0y4yeHus
MaTe€MaTUKH, HO YMEHHUE PEeIaTh ONpeAeICHHbIE BUbI MPUKIAJAHBIX 33]]a4 METOIOM
MHTErpajJbHOr0 M U] PEepeHINaTIbHOIO UCUYHMCICHUS KeNaTelbHO (POPMUPOBAThH Y
CTYJIEHTOB B IIpoliecce 00yYeHUs MaTEMaTUYECKOTO aHaJIN3a.

3amauya NelS. HexoTopblil BUI BpeIUTENEH pa3sMHOXKAETCS B JIECY B ONPEACIEHHBIN
NepHoJ] BPEMEHU OKCIOHEHLMaabHO. B Hauane wuccienoBaHus HMX KOJIMYECTBO
onenmBaioch 2 - 10% ocobeit. Uepes 6 aHel MX KOJWYECTBO YABOWIOCH. Kaxmblil
JIEHb OJIMH BpeaMTENb noenaet 4 cM? nmuctBbl. CKOJIBKO TMCTBBI CHEIAT BPEAUTENIHN 34
20 nuei?

Pewenmne: /./locmanoska 3a0auu Ha peanuzayuio:

Heo0Oxonumo onpeneanTs KOJIMYECTBO JIUCTBBI Chbe/IeHOM BpeauTensiMu 3a 20 aHei.
2.Ilocmpoenue mamemamuueckou MoOeu:

W3BecTHO, YTO B YCJOBHUSIX HEOTPAHUYEHHBIX PECYPCOB IMUTAHUA YHUCICHHOCTD
MHOTHUX TOIMYJISIUI pacTeT SKCIOHEHIIUATIBHO, T. €.

N (t)=ae" rue t-aHu.
3. Pewenus 3a0auu 6 pamkax 8bloOpanHoOU MamemMamuieckol Mooeu:
YuuThIBas HavalbHbIE YCI0BHsA, MeeM: Ipu N (0)=2-10%,a=2-10*;N(6)=4-10".

CnenosarenbHo e =2. Orcrona k = InTZ

2, t
®ynkus umeet Bug N (t)=2-10"-e® =2.10*-2° rme 0<t<20.
4. Unmepnpemayus pe3yibmamos.
Tak Kak KaXAblil BpEeIUTENIb ChEaeT 3a JIeHb 4 cM? JUCTBBI, TO 3a 20 JHEH JHCTBBI

OyIeT CheaeHo:
20

_48.10°
In2

t
8.10%-26.6
In2

20 t 20
14'2-104~26dt= (26 —1}#54608696]142
0

5.Ananusz nonyuennotl ungopmayuu.:

Hacexomble 3a 20 nueii chensat 5460869 cm? ~546 M? TUCTBBL.

3agaum 118l cCaMOCTOATEIbHOM padoThI:

1. O6bem ra30B, yaansgeMbIX U3 TOMKA KOTJIA B ILIMOXOJIHYIO TpyOy Onmaromaps Tsre,

o T, 17
MOXET OBbITh BbIpaxkeHa (GOpMYIION V= T ~7z>TAC a-TIOCTOAHHAS, Tv-abcontoTHas

TEeMIIepaTypa Bo31yxa BHE TpyObl u T - cpemHsis Temmeparypa razoB B Tpyoe. [lpu
KakoM 3HadeHuu 1 Tsra Oynet Hanboiiee BHITOTHOM ?
2. Umeetcst ¢, rpaMM - MOJIEKYJT aKTHBHOTO BemiecTBa. [Ipeamnonarasi, 9To B €IUHUILY

BPEMCHH BCTYIIUT B pCAKIUIO P, 3TOI'0 BEIICCTBA, Y3HATh, KAKOC KOJIMYECTBO I'paMM-
MOJICKYJI HC BCTYIIUT B PCAKLHIO IO HCTCYCHUH BPEMCHHU t.
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3. 3aKkOH paJMaKkTHBHOIO pachajaa Belpaxkaercs (opmymoir N=Nge™, rme N-
KOJMYECTBO HEpACMaBIIUXCSA AaTOMOB, N - HayalbHOE KOJHUYECTBO aTOMOB, A—

IOCTOSIHHAsl pAaJAMaKTUBHOIO pacmajga, t—BpeMs pacnaga. Hawtu ckopocThb

paaruaKTHUBHOI'O pacliajid B aHYaJIbHbIA MOMECHT.
3

. . t .
4. Tonynsaust Oaktepuit 3amaeTcst GopmyIioit x(t)=|n(t+1)+5. Haiitu cxopocThb

pocTa nmonysiuyyd B MOMCHT BPEMCHH t = 3c.

5. BoicoTa kyuu 3epHa paBHa 2,5 M, a JUyIMHA OKpYX)HOCTH €€ ocHoBaHusa 20 M. Kyua
B MIOCKOCTH X0y NpUOIMKEHHO OMMChIBAaeTCs Kak mapabona. Macca 1 M3 3epHa
paBHa 750 kr. KakoBa macca 3epHa B Kyue?

Ucxons u3 xonnenuun STEM — oOpazoBaHusi, MpUKIagHbIE 3a7a4d JOJKHBI
3aHUMAaTh OMPEACISIONIEE MECTO B KOMIUIEKCE MAaTeMaTUYECKUX NUCUUIUIMH, KaK B
NeJJarornyeckuX By3ax, Tak U B 0011e00pa30BaTeNbHBIX MIKOJIaX. TOJBKO MPU TaKUX
YCJIOBUSIX WHHOBAIIMM M TEXHOJIOTUW OYyIyT WHTCHCUBHO Ppa3BUBATLCS B CTPaHE.
[IpumepoM TOMY MOXET CIY>KUTh BBICOKMM HWHHOBAIlMOHHBIM W TEXHUYECKUU
ypoBeHb 3koHOMUK CIIIA u npyrux crtpan 3amagHoit EBponbl. IlosTomy B chepe
Ka3aXxCTAaHCKOTO 00pa30oBaHUsI JOJKHBI  OBITh HW3MEHEHBI TOCYJAapPCTBEHHBIC
CTaHJapThl O0pa30BaHUs, KOTOpPhIE OYIyT HAIpPaBJICHbl B CTOPOHY pacHIUpEHUs
00J1acTi MPUMEHEHUS MPUKIIAIHBIX MAaTEMAaTHIECKUX 3a/1a4.

AHanu3upysl pe3yJbTaTbl JAaHHOTO MCCIEAOBaHUS, MOXHO 3aKIIOUUTh, YTO
IPUKIAJHBIE 3a1a4¥ TOSBIBSUINCh U PELIAINCh HA MPOTSIKEHUU PAa3BUTUS BCETO
YeJIOBEYECTBA. DJTO OBbUIO CBA3aHO C OBICTPHIM MPOrPECCOM B IKOHOMHYECKOM,
TEXHUUYECKOW M APYTruX cepax *KU3HU COLIMYMA; MOSBICHUEM BCE HOBBIX M HOBBIX
3a/1a4 U MOTpeOHOCTEH 00I1IecTRa.

B npenopmaBaHum MaTreMaTMYeCKMX ~AUCLHMIUIMH B YHUBEPCHUTETCKOU
nporpaMMme HeoOXOJMMO PacKphIBaTh CTYIEHTAM MPOUCXOKICHHE MATEMATHYECKUX
MOHATHM U3 3aIPOCOB MPAKTUKHU, JaBaTh UHTEPIPETALUIO ITOJTYYEHHBIX PE3YIbTaTOB
NPUMEHHUTENBHO K MPUKIAIHBIM 3a]a4aM, B YaCTHOCTH, B 00JIacTU (DU3UKHU, XUMHH,
OMOJIOTHHY, YKOHOMHUKH, a TaKkKe MOKa3blBaTh BIUSHUE 3a]a4y U3 JIPYrux obOiacTei
HAayKHU Ha pa3BUTHE MATEMATHYECKUX METOOB.

5 Ilpuknaouvie 3adauu no meopuu GepOSAMHOCMU U MAMEMAMUYEecKou
cmamucmuxe.

[loHsiTue  BEpOSITHOCTH IMUPOKO TPUMEHSETCS BO Bcex  cdepax
IIOBCEHEBHOM JKM3HM, TAaKMX KaK CIOPT, MPOTHO3UPOBAHUE IOTOJbI, BBISBICHUE
o0pa3loB KpOBHU, MpEACKa3aHWe Moia pedeHKa B yTpoOe Marepu, CTpaxOBaHUE
KU3HA W MHOTOe apyroe. UelmoBeK MOXKET W HE OCO3HaBaTh, HO OOJBIIMHCTBO
pELICHUI, KOTOpPbIE OH NPUHHUMAETE KaXKJbIM JAEHb, OCHOBAaHbI Ha BEPOATHOCTU. K
MPUMEPY, MHOTHE KpPYNHBIE TOPrOBbIE KOMIAHHM PAaCCUUTHIBAIOT BEPOATHOCTH
MPOAAXKN ONPENCICHHOTO KOJWYECTBA TOBAPOB B OIPEACIICHHBIA JEHb, HEAEINIO,
MECSIl WJIA TOA. DTO MO3BOJISIET KOMITAHHWSM TMPOTHO3UPOBATh Ha OymyIiee, Kakoe
KOJIMYECTBO TOBapa MM HEOOXOIMMO Ha ompenesieHHbd mnepuona. Ecnum xommnanus
HCIIOJIb3YET MOJIENIb TPOTHO3UPOBAHUSI 00beMa MPOAaXK, KOTOpasl yKa3blBaeT Ha TO,
YTO BEPOSITHOCTH MPOJaXu, 1o kpaitaeir mepe 100 enuHuIl ToBapa B ompeneeHHBIHI
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neHb coctaBisieT 90%. OTo 03HayaeT, YTO HEOOXOAMMO, YTOOBI Y HUX MMEJICA 3arac
kak MuHuMyM 100 eguHuil ToBapa JJ1s MPOJaKU B TCUCHHUE JHS.

CeroziHs Kypc T€OpUH BEPOSITHOCTH M MAaTEMATHUYECKOW CTATUCTUKU 3aBOEBAI
BAXHOE MECTO B HAyKE€ W NPUKIAJHON JEATEIBHOCTH, CONPSIKEHHOW CO MHOTHMU
00JacTsIMU  KU3HENEATEILHOCTH o01iecTBa. MeToabl TEOpUM BEPOSTHOCTEH W
MAaTEMAaTHYE€CKOW CTATUCTUKKA HAXOJAT IIUPOKOE TMPUMEHEHUE B PA3IUYHBIX
paznenax (u3MKU, OMOJIOTUH, XUMHUU, SKOHOMHKHU, COLUOJIOTUM M APYrUX HayKax.
DJIEMEHTBl TEOPUU BEPOSITHOCTM W MATEMATHYECKOW CTATUCTUKH M3Y4arOTCsS B
mKoJiax, HauuHasg ¢ &-ro kiacca. CeroaHs y OOJIBIIMHCTBA 4YHUCHA JIIOJEH Kak
npouecce paboThl, TaK U B MOBCEJHEBHOM >XM3HM BO3HHKAET HEOOXOJUMOCTH B
U3y4eHUU 0a30BBIX MOHATUN TEOPUU BEPOSITHOCTEH U MATEMAaTUYECKON CTATUCTUKH.
3amaya Nel6. B oiHOM U3 TEIUIHI] TPOBOAMIICS SKCIEPUMEHT C KYCTaMH 3€MIISTHUKH.
CyThb 3KCHEpUMEHTa 3aKirovanach B TOM, YTO KYCTbl 3€MJISHUKH MOMEIIAINCH B
pasznuuHyio cpeny. [lpu nmonagaHuu B onpeeneHHyl0 cpeny (pUKCUpPOBANIOCh BpeMs
BBDKMBAHHS KYCTOB 3eMIISTHUKH. B pe3ynbTaTe ucciienoBaHuil ObLJIO BBISBICHO, UTO
BEPOSATHOCTh BBDKMBAHUS OJIHOTO KyCTa 3€MJISTHUKH B TedeHue 20 pgHEW, B
OyaronmpusiTHOM cpejae, okasanach paBHoi P = 0,7, B HeOmaromnpusTHOW cpeae —
P = 0,3. Ha rpsake HaxonsATcs JABa TOJBKO YTO BBICAKEHHBIX KYyCTa 3€MIISTHUKHU.
Haiitu BepodaTHOCTH TOro, uTo 4epe3 20 gHel nBa KycTa 3€MJISTHUKU TPUKUBYTCS,
€CJIM OHU HAXOJSATCS B OIaronpusiTHOU cpeje.

Pemenue:

1. Ilocmanoska 3adauu Ha peanuzayuro. B Terumile MPOBOIUIICS KCIEPUMEHT C
KycTaMH 3eMJISHUKU. CyTh O3KCIEpUMEHTAa 3akKioydalacb B TOM, YTO KYCTbI
3eMJISTHUKM MOMEIIAIINCh B pa3inuHyro cpeny. [lpum momagaHum B ONpenereHHYIO
cpeny (QUKCHpPOBANIOCH BpeMsi BBDKMBAaHMUS KYCTOB 3eMIIIHUKH. B pesynbrarte
UCCJIEIOBAaHUN OBLIO BBISIBICHO, YTO BEPOSITHOCTh TOTO, YTO OJIMH KYCT 3€MIITHUKHU
npwkuBeTcs B TeueHue 20 nqHei B HeOmaronpustHol cpeae — P = 0,3.

OTOpocuB »TH JaHHBIE, TOJIYYMM CTaHIAPTHYIO 3adady: B pesynbrate

UCCJIEIOBAaHUN OBLJIO BBISIBIIEHO, YTO BEPOSTHOCTh BBDKUBAHUS OJHOTO KYyCTa
3eMJITHUKH B TedueHue 20 gHel, B OmaronpusaTHOM cpeje, okazanach paBHor P=0,7.
Ha rpsake HaxomsTcs nBa TOJBKO YTO BBICAXKECHHBIX KyCTa 3eMJISIHUKH. Hailth
BEPOSITHOCTh TOr0, uTo yepe3 20 AHEH OHU NPUKUBYTCS, €CIM OHU HAXOIATCS B
OJlarompuATHOM Ccpelie.
2.Ilocmpoenue mamemamudeckou MoOeu:
[TycTh coObITHE @ — MEpBBIM KycT mpkuBeTcs yepe3 20 queit. bynem cumtars, 4yTo
MEXIy KyCTaMH 3€MIISHUKH HET BHYTPUBHIOBOW OOpHOBI, T.e. coObiTus A U B
He3aBucuMBL. CoObITHE, YTO 00a KycTa MPUXIINCH, €CTh coObiTHe A-B. [lo Teopeme
O BEpOSITHOCTU MPOMU3BEACHUS JIBYX HE3aBUCUMBIX HUCIBITAaHUW, OyleM HaXOJHUTh
HMCKOMYIO BEPOSTHOCTS:

P(A-B)=P(A)-P(B)

2. Pewenus 3a0auu 6 pamkax 8blOpaAHHOU MAMEMAMULECKOU MOOeU
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P(A-B)=P(A)-P(B), P(A-B)=0.7-0.7=0.49

4. Humepnpemayus pe3ynomamos:

BepositHocTh TOTO, uTO uepe3 20 gHEN KYCThl 3eMIISHUKUA TPYXKUBYTCS, €CIIH
OHM HAXOJATCS B OJIATONPUATHOMN cpejie MpuOan3uTesnbHo paBHa 0,5
S.Ananusz nonayueHHou uHgopmayuu.

VYcraHoBlIeHHE CBSI3€H W MHTErpAIMI0 MaTepualia U3 Pa3HbIX pasiesioB
MaTeMaTH4YeCKOro  aHajliu3a U TEOMETPUH, HEOOXOAUMBIX JUIsl  pelICHUs
noctaBieHHOW 3agauyu. CTyJAeHThl TPUMEHSIOT T[IOJyYCHHbIC paHee 3HaHHUS B
Pa3HOOOPa3HbBIX, 3a4acTy0 JIOCTATOYHO CJIOXKHBIX cuTyanusx. Ha manHom »srame
HEOOXOAUMO YIMOPSAI0YMBATh, COOTHOCUTh W TPOU3BOJUTH BBIUYMCIICHUS, pEIIaTh
MHOTOIIaroBble MpUKIaaHbIe 3agauu [119].
3aaum AJ151 CAaMOCTOSATEIbHOM PadoThI:

1. IIpousBoaaTcs MpoBEepKa BapOYHOIO arrmapara s NnpurotoBieHus kode. [lpu
KaXJIOH MPOBEPKE BApOYHBIM alapar BBIXOUT M3 CTPOs C BEpOSTHOCTHIO P. [lpwu
NIEPBOM BBIXOJIC M3 CTPOS - almapar PEeMOHTHUPYETCS, IPH BTOPOM - IMPHU3HACTCS
nehexkTHbIM. BepoSTHOCTH TOTO YTO, anmapar BBIHAET U3 CTPOS B TOYHOCTH mpu  K-it
npoBepke?

2. DONeKTPOHHBIA MPOXKEKTOp paboTaeT B JABYX PEXKHUMax: CTaHIAPTHOM H
HectaHgaptHoM. CraHmapTHeii pexkum npaetr 70 % Bcex ciydaeB pabOThI
npoxeKkTopa, B HecTaHmapTHeli - 30 %. BeposTHOCTH BBIXOJA AIEKTOHHOTO
IPOKEKTOpA U3 CTpos 3a BpeMs t B crangapTHoM pexxkume 0,2, B HectaHaapTHOM 0,8.
[TonHast BEpOSATHOCTH P BBIXOJIa MIPOKEKTOPA U3 CTPOS 3a Bpems t?

3. B cotoBom otnene umerorcs 30 cmaptdonoB, npuueM 20 u3 HuUX pupmbl Samsung.
Haiitu BepoATHOCTH TOro, YTO Cpelud 8 MPOJAHHBIX B TeUEHHE IHS cMapT(OHOB
OKakeTcss He MeHee 4-X cmapTdOHOB MapKd Samsung, mpeamnojaras, dYToO
BEPOSATHOCTH MOKYIKHA CMapTHOHOB Pa3IMUYHBIX MAPOK OJIMHAKOBBI.

4, B oOyBHOW MaraswH IOCTyIWJIa JETCKas OOyBb OT ABYX IPOU3BOJMUTEIICH B
cootHomeHnn 3:4. beuto mpeobpereHo 5 map oOyBu. HykHO coOCTaBUTH 3aKOH
pacmpeneneHus: Ynciia KyIUICHHBIX JIETCKUX map 00yBH, MPUOOPETEHHOM OT MEPBOTO
MIPOU3BOUTETIS.

5. Kontponpayio pabory mo gu3uke Mo WHAWBUIYAIbHBIM BapHAHTAM BBITIOIHSIOT
CTYIEHTHI NIBYX Tpymm 2-TO0 Kypca oOyuenus. B 1-oii rpynme mpenmaraercs 110
3a/1a4, U3 KOTOPBIX MPaBWIbHO pemieHHbIX 70, Bo 2-oif rpynme u3 130 npeasiaraembix
3ama4d npaBwibHO pemieHo 70. Ha ypoBHe 3Haunmoctu 0,05 mpoBepuTh rUmoresy o
CYIIECTBEHHBIX PA3IMYUSIX B YCBOCHUH YI€OHOTO MaTepuaia CTyICHTaMH 2-X TPYIII.

Kypc MaremaTnyeckoro anaiansa UMeeT Beylllee MOJ0KEHNE KaK B IIKOJIbHOM
TaK U B BY30BCKOM 0Opa3oBaHuU. B NIKOIBHOM Kypce ydalluxcsi 3HAKOMSAT C
3JIEMEHTAMH MAaTE€MaTH4YEeCKOTro aHanu3a, HaunHag ¢ 9-ro mo 11 kmaccel. B By3ax
dbyHmaMmeHnTanbHas u mpodeccruoHagbHas MOATOTOBKA CTYACHTOB, 00ECIIEYMBALETCS 3a
cyeT OoJiee yriyOJIE€HHOTO M3Yy4YeHHUSl Kypca MaTeMaTHYEeCKOTO aHallu3a, T.K. JaHHas
JUCLUUIUIMHA SBJISIETCS BEAyIIeH JUCHUIUIMHOM M3 Kypca MaTeMaTHYeCKUX
mucouiuine OIT «Marematukay.
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Knaccuueckuii  kypc «MareMatuyeckuii aHanu3»  sBIseTcsa  0a30BOM
mucruinmaoi OIT «Marematukay» negarormdeckoro BY3a.

OCHOBHBIM OOBEKTOM HU3YYEHHUS AUCHUIUIMHBI SBIAOTCS (GyHKUMU. Llenpio
JUCLHUIUIMHBl BAJSIETCS O3HAKOMJIEHHE CTYACHTOB C METONAMHU HCCIEIOBAHUS
MEPEMEHHBIX  BEJIMYMH, Teopue nud@epeHIraIbHOr0O W UHTErpajbHOro
HCUUCIICHUS, TEOpUEH psAaoB. MareMaTHyecKud aHaiau3 CIYyXXUT OCHOBOM JUIA
M3YUYEHHs BCEX IPYTUX MATEMATHYECKUX AUCUUILIMH. [lonydyeHHble 3HaAHUSA, YMEHUS
Y HaBBIKM, HEOOXOAMMBI MPU U3YYEHUU APYTUX MATEMATUUYECKUX JUCUUIUIMH, MPU
pElIEHNN KOHKPETHBIX 3a/a4 €CTECTBO3HAHMS, SKOHOMHMKM M JPYTHMX HAyK, B
Oynyuel mpodecCuOoHaIbHOMN NESITETbHOCTH YUYUTENS] MaTeMaTHKU.

Crynentet XY wum. HWnesaca Xaucyrypoa 2021 roma mnpuema OII
«MaremaTrka» W3y4alOT JAHHYI JUCHUIUIMHY Ha BTOPOM, TPETHEM U YETBEPTOM
ceMecTpax o0yueHus (pUCyHOK 29).

Maremarunueckuit
aHann3

2-cemecTp

A

4-cemecTp

A

BBenenne B ananms,
BEIIECTBEHHBIE YHCIIA,
YUCJIOBEIE
[10CJIEI0OBATEIHLHOCTH,
(GyHKIUH OJTHOM
MIEPEMEHHOM, TpeIei
byHKIIH

Huddepennmansuoe
UCYHCIICHHE (QYHKITUU
OJTHOM TIEPEMEHHOM,
HWHTErpaJIbHOE
UCYHCIICHHE (QYHKITUU
OJTHOM TIEpEMEHHOMN

Huddepenumansuoe
UCUHUCIICHUE PYHKITHH
MHOTHUX TIEPEMCHHBIX,
TEOpUs PAIOB,
UHTETPaJIbHOE
UCUHUCIICHUE PYHKIHH
MHOTHX TIEPEMEHHBIX

Pucynok 29 - M3yueHue pa3aeioB MaTeMaTHUECKOTO aHaInu3a
B JKVY nm. U. XKancyrypona

K oxumaempiM pe3ynbraTaM OOyYEeHHS IUCHIUILIUHBI «MaTtemMaTudaecKui

aHanu3» oOpazoBarenbHOU mnporpammbel 6B01501 — «Martematuka» B KY um.
Nnpsca KancyrypoBa OTHOCATCA:
PO 1 — npoBoAUT 3KCHEPUMEHTHI B OOJACTH KJIACCUUYECKHX PA3]EIOB MATEMATHUKH,
BJIAJICET METOIaMU MaTeMaTHYECKHUX pacCyXJIeHUH, MaTeMaTHYECKOU
TEPMUHOJIOTHUEH, CIOoco0aMu pelIeHUs] TUMOBBIX 3alady Ha MpodhecCHOHAIBHOM
YPOBHE;
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PO 2 - aHamu3upyeT M CHUHTE3UpyeT HaOmonaemble (aKTbl W SBICHUSA
MaTeMaTH4eCKUMM  METOJAaMH,  JIEMOHCTPUPYET  3HaHME W IIOHHMAaHHUE
(yH1TaMEHTaJbHbIX MAaTEMAaTUYECKUX TTOHSITHI.

Beibop yueOHON nucuMIIMHBI «MaTeMaTH4eCKUil aHaiau3» B KauecTBe
MPUKJIaJHON HANpaBICHHOCTH OOYYEHUsI MaTeMaTUKE HE CIIy4aeH, KaKk MOKa3aHo Ha
pucynke 30, paszmenbl MaTeMAaTHKH, B YAacTHOCTH DJEMEHTHl MAaTEMaTHYECKOIO
aHaJIu3a MPUMEHSIOTCS BO MHOTMX CMEKHBIX JUCHUIUIMHAX U IPYTUX HAyKaX.
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1-¢usuka, 2 — xumusa, 3 — DIEKTPOTEXHUKA, 4 — HadepTaTeIbHAs Te€OMETpHUs, S—
ouosorusi, 6 — nHpopmMarrka, 7 — CONPOTUBIICHUE MaTEPUAIOB, 8 — YKOHOMHKa, 9 —
reorpadus, 10 — rtermorexHwka, 11 — ruapaBmmka, 12 — cragmapTu3anus |
TeXHUYECKHE u3mepenus, 13 — meaununa, 14 — cratuctuka, 15 — MexaHuka.

Pucynoxk 30 - OcCHOBHBIE B3aUMOJICHCTBUS BBICIIEH MAaTEMATUKHU U DJIEMEHTOB
MaTeMaTUYECKOIo aHajau3a ¢ JPYyrUMHU JUCIUIIIIMHAMUA

TakuM 00pa3oM HaMM YCTaHOBJICHO, 3HAHHUE METOJMYECKUX TpPeOOBaHUM K
CHCTeME TMPUKIATHBIX 3a7ad W MX MCIOJIb30BaHME OyAeT CIMOCOOCTBOBATH
po¢eCCHOHAIILHOM MTOATOTOBKE YUHTEIICH MaTEMaTHKH.

Hamu paszpaborana wmojenb T/€ TPEJACTABICHBI OCHOBHBIE KOMITIOHEHTHI
mporiecca  (GopMHpOBaHHMS Yy  OyAymMX  yYHTCIEH  MaTeMaTHKH  YMCHHS
KOHCTPYHPOBaTh W pElIaTh MNPUKIAJAHBIC 3adaud. JlaHa MeTonMKa pemeHus u
KOHCTPYMPOBAaHMS TPHUKIAAHBIX 3a7a4, BBIABICHBI PsIJ TpeOOBaHUM  TpH
KOHCTPYUPOBAHHMH W PEIICHUH MPUKJIATHBIX 3a7a4, IIPOIecC paboThl C MPUKIATHBIMU
3a7ayaMi  OOydJaromuxcsi, TpeOOBaHUSA TMPU TIOCTAHOBKE TMPUKIATHBIX 3ajad,
HCTOJIb3YEMBIX Ha JICKIHAX U MPAKTUUECCKUX 3aAHATHUSX.
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2.3 Opranusanusi, TpoBeJeHHEe ¢ Pe3yJabTaThl MeJAroruH4ecKoro
JIKCIEePUMEHTA

HccnenoBanue auccepTallMOHHOM paboThl Ha TeMy «HaydHo-mMeTomuueckue
OCHOBBI HCIOJIb30BAHMSI TPHUKIATHBIX 3a7ad B MNPO(ECCHOHAIBHOW IOJATOTOBKE
Oynymux  yuudTeled  MaTeMaTUKW»  TMOCBSIIEHO  OMHCAaHUIO W aHalu3y
AKCIEPUMEHTATBLHON pabOThl MO peanu3aluyd NPUKIAJAHOW  HAMpaBICHHOCTH
OynymMX yduTelled MaTeMaTHKU B MPENoJiaBaHUs MaTEMaTHUYECKUX TUCLUIUIMH B
BVY3e.

enbp »sKkCnepuMeHTaNbHONW pabOThl HAYYHO - METOJUYECKHM OOOCHOBATh
() PEKTUBHOCTh UCTOJIB30BAHUS CUCTEM MPUKIAAHBIX 3a7a4 B MPOodheCCHOHAIBHOM
MOATOTOBKE Oyaymux yuuteneil mareMarrku. OOIIKe UCCIeI0BATEIbCKUE BOMPOCHI
ATOrO MCCIEOBAHUS 3aKIIIOUAIIUCH B CIEAYIOIIEM:

— HACKOJbKO dA(PGEeKTUBHO TMOBBICUTCS TpodeccuoHaabHas IMOJATOTOBKA
Oyaymux yuyuTeled MaTeMaTUKH Ha OCHOBE KOHCTPYHUPOBAHUS U PEIICHUS
MPUKJIATHBIX 3a7a4 B IPEMOaBAHUA MAaTEMATUUECKUX TUCIIUTLTIH ?

— KakuM 00pa3oM MOXHO TIOBBICUTh MNPO(ECCHOHAIBHYIO TMOATOTOBKY
CTYJICHTOB C UCITOJIb30BAaHUEM MPUKJIIAIHBIX 3aJ]1a4 B y4eOHOM mpoliecce?

DKcriepuMeHTalIbHasE paboTa TPOBOAMIIACH B 3 d3Tama: KOHCTATUPYIOUIUH,
MOMCKOBOM U (POPMUPYIONINIA SKCTIEPUMEHTHI.

1. Koncratupytromuii sxkcnepument (2017 - 2018 rr.).
2. Ilouckoseiii 3kcriepumenT (2018 — 2019 rr.).
3.®opmupyrontuii skcriepuMent (20 19- 2020 rr.).

B xone npoBeieHUs: KOHCTATUPYIOIIETO AKCIIEPUMEHTa ObllIa U3y4YeHa HaydHasl
U yueOHO-METOJauYecKas JITeparypa, [pOaHAIU3UPOBAHBI U 00O0OIIEHBI
SMIIUPUYECKUE JlaHHbIE, ObUIM pa3pa0OTaHbl aHKETHI Il YYEHUKOB, CTYICHTOB,
MarucTpaHTOB, JOKTOPAHTOB, yUUTENEH MATEMATUKH CPETHUX LIKOJ.

B KXY umenu Unwsica XKancyryposa u KaszHamKenlIlY O6wuto mpoBegeHo
AHKETHUPOBAHUE CPEAN CTYIAEHTOB 2-3 KypCOB, MarucTpaHToOB, IOKTOpaHTOB OII
«MaremaTrka», a TaKK€ CpeQu IIKOJIbHUKOB M YYHUTENEH MaTEeMaTUKU IIKOJbI-
rumHazuu Nel um. AGast u cpeaneit mkoibl Ne8 ropoaa TanaslkopraH.

B ankerupoBanun npunsuiin yyactue 80 uenoBek. B aHkeTMpoBaHUM TIpU
OTBETE HAa HEKOTOPBIC BOMPOCHI, HAPSAY C BEIOOPOM W3 MPENTIOKEHHBIX BapUAHTOB
OTBETOB YYaCTHHKaM [laBaJlaCh BO3MOXHOCTb BBIpa3uTh CBoe MHeHuEe. OTBer
Mpeanosiaragl BbIOOp HECKOJbKMX BApUAHTOB. Takke B TaOnMIile yKa3aHbl B
MPOIIEHTHOM COOTHOIIICHUH OTBETHI, BRIOWUPAEMbIC YIAaCTHUKAMU aHKETHPOBAHMS.

Tabmuua 10 - Conep:xanue BorpocoB aHKeTbl Nel 111 cTyJJeHTOB-MaTeMaTHUKOB.

Ne Conepxanue Bonpoca BapuaHTBI OTBETOB
1 2 3
1. Paccmatpusanu 1u Bel B BY3e B nukiie a) MaremaTn4eckuil aHanus;
MaTeMaTHYECKUX AUCHUILINH IIPUKIaTHbIE b) TB u MC;
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[Tponomxenue Tabmauisl 10

1 2

3

3amauyn? Ecian ga, To M0 KaKUM JUCIUTIIMHAM

C) Anrebpa u reomMeTpus;
d) MeTouka npernoiaBaHus

KOJIMYECTBEHHOE COJIep KaHKE 3a]1a4
MPUKIIATHOTO XapakTepa B Kypce BY30BCKOM

MaTEeMaTHKH,
€)CBoil BapraHT OTBETA
2. | Ucnonp3oBan m Bam npenoaBarens 3a1adu, | a) Aa;
WLTFOCTPUPYIOIME TPUMEHEHUE MaTeMaTuku B | D) Her;
KU3ZHU? C) 3aTPYyIHSAIOCH OTBETUTD.
3. | Ilo Bamemy MHeHHIO, JOCTATOYHO JIH a) 1a,

b) ckopee n1a, 4eM HET;
C) CKOpee HET, YeM J1a,

OPHEHTHPOBAHHBIX 33124 110 MaTEMaTHIECKUM
TUCITATIIINHAM ?

MaTeMaTHKu? d) uer;
€) 3aTPYyIHAIOCH OTBETHUTD.
4. | CrankuBanuck 1 Bbl ¢ TpygHOCTSIMU ITpU a) na;
PELIeHUH TPUKIIaTHBIX/TIPAKTUKO- b) uer;

C) 3aTPyIHSAIOCH OTBETHUTb.

5. Kak BBl gymaere, uto naer Bam npuxnagHas
HaIpaBJIEHHOCTh OOYYEHUS MaTeMaTHYECKUM
TUCITATIIIHHAM ?

a) YraoyOneHHOe U3yd4eHHEe TUCITUTTAH
MaTEeMaTHIeCKOTO TPOMUIIS B UX CBSI3HU C
MPAKTUYECKOU IESITETbHOCTHIO;

b) YMenus ucmons30BaTh 3HaHUS 10
MaTeMaTHKe JJIs PEeIICHUs KU3HCHHBIX
npo0biewm;

) [loaroroBka k Oyaymiei
Meaarorn4eckoii AeaTeILHOCTH 10
0OHOBJICHHOMY COJIEP>KaHHIO;

Jlns Toro droObl BCTaBUTH CTEKIO, KakKue
pa3Mepsl HAJl0 YYECTh.

2.HaliTu cooTHOIIEHHE O0BEMOB alelbCuHA U
YepelrHd, ecld TONEPEYHUK  arelbCHHA
0oJIbIIIe TIOTIEPEYHHKA YEPEIIHU B 7 pas.

a) 3amaua Nel

a) 3amaua Ne2

3amaga Nel u 3amaua Ne2

d) apyroe.
6. |3 Kak¥X WCTOYHMKOB MOKHO IIOJNYYUThH | a)
6osbIe HHOOPMALMH O b)
NPaKTHYECKUX MPUIIOKECHUI MaTEMATHKH. c)
a) Yu4eOHMKHM IO BBICIIEH MaTeMaTHKe d)
b) COGopHuKH 3a1a4 [0 MATEMAaTHKE
C) UHTepHET HCTOYHUKH
d) COOpHHKH [0 METOIMKE MPEMOIaBAHUS
MaTeMaTHKH
7. | Kakas mo BamieMy MEHHIO WX 3a1a4 HMEET | a)
NPaKTHYCKOE TIPUMEHEHHE B PEATbHOM Kku3Hu | b)
1.OkoHHas pama uMeeT poMOOBHAHYIO GopMy. | C)

8. | Ha kakoMm »stame oOyueHHs 1erIecooOpa3Ho
3HaKOMHUTb  CTYJIEHTOB C  IPHUKJIAJIHBIMH
BO3MO’KHOCTSIM MaTeMaTHKH?

a) B aymuTopHOE Bpems;
b) B HeayauTopHOE BpeMs;
c) Bapwuants a) u b)
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[Tponomxenue Tabmauisl 10

1 2 3

9. | Ha Bam B3misin, UMEIOTCS U TPOOJIeMEI B | d) 11a;

METOJMKE O0YYCHHIO PEIICHHUIO MPUKIAIHbIX | D) HeT;

3aga4? C) 3aTPYAHSIOCH OTBETUT.
10. | HeoOxogumMo st oOyuaTh  METOJHMKE | d) 1a;

MaTeMaTu4ecKoro MojenupoBanus B B BY3e? | b) ner;

C) 3aTPYyIHAIOCH OTBETUT.

Ilo pe3ynbraTam anketupoBaHus Nel cTyAeHTBI:

1) ormerwnu (44%) NOUCHUIUIMHY «MAaTEMaTUYECKUN aHaNM3», T M0 X
MHEHHIO, BCTpeYaeTcsl HauboJIblliee KOJIMYECTBO 3aa4 MPUKIATHOTO XapaKkTepa;

2) nator yrBepautenabHbie ( (45%) OTBeThI HAa TO YTO, MHPENOJaBaTeb BO
BpEMSI 3aHATHI MPUBOIUT IPUMEPHI IPUMCHCHHE MAaTEMATHKHU B )KU3HU;

3) oTMeTWwIM HeZOCTaTOYHOE cojaepkanue 3amad  (40%) npukIagHOTO
XapakTepa B Kypce By30BCKOW MaTeMAaTHKH;

4) CTaJKUBAIUChH c TPYIHOCTSIMU (70%) npu peuieHun
IIPHUKJIaTHBIX/TIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad MPU HM3YYCHEHUH MaTEeMaTHYECKHUX
JTUCITUTLUIHH;

5) oTMeTwiM 4YTO, TIPUKIATHAS  HAMPABJICHHOCTh OOYYCHUS naeT
yriayOJaeHHOEe HU3Y4YeHHE ITUCHUIUIMH MaTeMaTHYecKoro mnpoduiss U UX CBA3U C
IPaKTUYECKOU IesTenbHOCThIO (35%);

6) Oosblie HHPOPMAIIMU O MPAKTHYCCKUX MPUIIOKEHHUSIX MATEMATUKH MOYXHO
HOJIYYUTh U3 UHTEPHET UCTOYHUKOB (35%);

7) TpaBWIBHO YKa3bIBAIOT 3aJa4uM MPHUKIaIHOTO XapakTepa (50 %);

8) oTMerwid, YTO HEOOXOIUMOMO 3HAKOMHUTH CTYICHTOB C MPUKIAJHBIMU
BO3MOXHOCTSIM MaTEMAaTUKU B ayAUTOPHOE U HeayauTopHoe Bpems (55 %);

9) OTMETHIH, YTO HMEIOTCA MPOOJIEMbl B METOAHMKE OOYYECHHS PEIICHUIO
npuKIagabIX 3a1a4 (60 %);

10) yTBepaAUTEILHO OTMETHIM Ha HEOOXOAMMOCTh 00y4aTh METOIUKE
MaTemaTrdeckoro mojenuposanus B BY3e (70 %)

Ha pucynke 31 npeacraBnena quarpamMmma pe3yiabTaToB aHKkeTupoBaHus Nel.
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Pucynok 31 - Jluarpamma pe3ynbTatoB aHKeTUpoBaHus Nel
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B Tabmuue 11 npuBonutcs conepkaHUE BONPOCOB AHKETHUPOBAHMS

MarucTpaHToB, 1okTopaHToB OIl «MaremaTuka» U yyuTened MaTeMaTHKH.
Tabmuua 11 - Aakxera Ne2 - (MaructpaHThl, JOKTOPAHTBI, YUUTEIS IIKOJ)

Ne | Coneprxanue Bompoca Bapuantsl oTBETOB
1. | HeoOxoauMo Jii UCTIONIL30BATh MPUKIIAIHBIC/TIPakTHKO- | &) aa (70%);
OpUEHTUPOBAHHBIE 331241 B 00YYECHUH IIKOJIBHUKOB b) mer (20%);
C) 3aTPyIHSAIOCH OTBETUTh
(10%).
2. | Xorenu O Bl Ti1y03ke 03HAKOMHUTBCS C BOTIPOCAMU a) na (75%);
MPUKIIAIHOM HAPaBICHHOCTH 00y4YeHUs1 Matematike B | b) Her (25%);
HIKOJIE TIyOxke?
3. | HeoO6xoaumo it 00ydaTh METOIUKE MaTEMaTHIECKOTO a) na (60%);
MO/IETUPOBAHUS B IIKOJILHOM TIporpamme? b) mer (40%);
4. | CrankuBanuch U BeI ¢ TPYIHOCTSMU MPU PEIICHAH a) na (70%);
MIPUKIIATHBIX/TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 B b) mer (15%);
LIKOJIBHBIX yY€OHHMKaX O OOHOBJIEHHOW Imporpamme? C) 3aTPyAHSAIOCH OTBETUTH
(15%).
5. | Kak BbI cunTaere, MOXKET JIM PEIICHHUE MPUKIIATHBIX a) na (32%);
3a1a4 popMUpOBaTH y 00ydyaeMbIX MaTEMaTHUECKYIO b) ckopee na, uem Het (38%);
TPaMOTHOCTB? ¢) ckopee HeT, yeM aa (12%);
d) mer (10%);
€) 3aTpyAHAI0Ch OTBETUTH (8%).
6. | Kakue, mo Bamemy MHEHHIO, a) AHaM3 yCIIOBUS U
TPYAHOCTU MOTYT BOSHUKHYTH MpHU MOCTPOEHHE MAaTEMaTUYECKOI
PELICHUH TPUKIIATHBIX/TIPAKTUKO-OPUEHTUPOBAHHBIX mozenu (25%);
3a/1a4 B IIKOJHHOM Kypce? b) CocraBnenue miana
pemenus (50%);
) OneprpoBaHKe pa3IHYHbBIMUA
senmmunHamu (10%);
d) CBoii BapuaHT
OTBETA (15 %).
7. | Heob6xoaumo i COBEPIICHCTBOBATH METOIMUYECKYIO a) na (70%);
MOJATOTOBKY YUMTeJel MaTeMaTHKU B 00y4eHUH b) et (15%);
METOUKH PEIICHUs MPUKIATHBIX/TIPAKTUKO- C) 3aTPYAHSAIOCH OTBETUTH
OpPUEHTUPOBAHHBIX 3a7a4 B IIKOJIHLHOM Kypce? (15%).
8. | Ilo BamemMy MHEHUIO, pEIICHHE MTPUKIATHBIX 337a4 0 a) MaremaTuueckuii aHanu3
KakuM pasjieliaM MaTeMaTHKH Pa3BUBaIOT y o0ydaembix | (20%);
JIOTUYECKOE MBIIUIEHUE U IPOCTPAHCTBEHHOE b) TB u MC (17%);
BooOpakeHue? ¢) Anre6pa u reometpust (35%);
d) 3aTpyaHAIOCH OTBETUTD
(13%);
e)IIpuBenuTe cBoit
npuMep (15%).
9. | JocTaTo4yHo 1 BpeMEHH yAETSAETCS 00y4SHHUIO a) na (25%);
METOJUKE pELICHUs 3aa4 IPUKIIATHOTO XapaKTepa U b) ver (58%);

METO/ly MaTeMaTU4ecKoro Moaenuposanus B BY3e?

C) 3aTPYAHAIOCH OTBCTUTDH
(17%).
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Pesynbratel aHkeTtupoBaHums Ne2 moOkas3bIBalOT, 4YTO B XOAE OIpoca

MarucCTpaHTbl, JOKTOPAHTBI U YYUTCIISI MAaTCMATUKU OTMCTUJIN

1)
2)
3)
4)
5)
6)

7)

8)

9)

0 HEOOXOAWMOCTH HCIONB30BaTh MPHUKIATHBIE / MPAKTHKO-OPHEHTUPOBAHHBIE
3a1auu B 00y4eHHH mMKOJILHUKOB (70%);
0 HEOOXOIMMOCTH PACCMOTPEHHsI BOMPOCOB O MPHUKIAJHON HaNpaBICHHOCTH
o0y4eHus: MmaTeMaTHke B mkoie (75%);
0 HEOOXOaUMOCTH OOYYEeHHS METOAMKE MaTeMaTHYeCKOTO0 MOJCIMPOBAaHUS B
IIKOJIBHOU TIporpamme (60%);
TPYAHOCTH TIPH PEIICHHH NPHUKIAJTHBIX/TIPAKTUKO-OPUCHTUPOBAHHBIX 3a7a4 B
IIKOJBHBIX YU4eOHUKaX 1Mo 00HOBJIEHHOM porpamme (70%)?
YTO pelIeHHe MPHUKIATHBIX 3a/1a4 GOpMHUPYET MaTEeMaTHUECKYI0 TPAaMOTHOCTh y
oOy4daeMbIx (52%);
YTO COCTaBJICHHE TUIaHA PEIICHUS BBI3BIBACT 3aTPYAHCHUS TPHU PEIICHUH
MPUKJIaIHBIX/TPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4 (50%);
0 HEOOXOAMMOCTH COBEPIICHCTBOBATh METOJIUYECKYIO TOATOTOBKY Yy4YHUTEleH
MaTeMAaTUKH B OOYyYEHWHW PEHICHHUS TPUKIIAJTHBIX/TIPAKTHKO-OPHUEHTHPOBAHHBIX
3aay B MIKOJIbHOM Kypce (70%);
YTO 3HAHHWE anreOpsl W TEOMETPUU pPa3BUBAIOT Y OOYYaeMBIX JIOTHYECKOE
MBIIIJIEHUE U MPOCTpaHCTBEeHHOE BooOpaxenue (40%);
YTO HEJAOCTATOYHO BpPEMEHHU YACNSAETCS OOYYCHHIO METOIMKE PEIIeHHUs 3aaad
NPUKIATHOTO XapakTepa W METOAYy MaTeMaTHYecKoro MojaenupoBaHus B BY3e
(58%)

Ha pucynke 32 npezacrapieHa 1uarpaMMa pe3yibTaToB aHKeTUpOBaHUs Ne2

80

B Pagl

W Pap 2

W Pag 3

Bonpocsl 1-3 Bonpoceol 4-6 Bonpocbl 7-9

Pucynok 32 - JluarpamMmma pe3ysbTaToB aHKeTUpOBaHus Ne2

Ha Ttabmume 12 mpencraBieHo cojepkaHue aHKeThl Ne3 i ydanuxcs

CPEIHUX IIKOJI.
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Tabmuma 12 - Aukera Ne3 (1151 yueHUKOB 00111€00pa30BaTENbHBIX IITKO)

No | Copneprkanue Borpoca Bapuante! oTBeTOB

1. | [IpuroasTcs jau BaM 3HAHKS MaTeMaTUKU BO B3pocioi sxu3uu: | a) (70%);
a) ma b) (30%)
b) et

2. | Kak BbI moHMMaeTe 3HAYCHUE TEPMHUHA «ITPUKIIATHASD): a) (60%);
a)UMEET YUCTO MPAKTUYECKOE 3HAYCHUE, HAXO IS b) (40%)
NPUMCHECHHE Ha TIPAKTHUKE
b)cMBICT UMEET YHCTO TEOPETUUECKOE 3HAYCHHE, HE HAXOIUT
MIPUMEHEHHS Ha MPAKTHKE

3. | Kakue 3amaum BamM HpaBHUTCS pemiath Ha ypokax MareMatuku: | @) ma (30%);
a) Ywucro maTeMaTHUecKue 3a1aun (K IpUMeEpy AaHO b) met (70%)

YpaBHEHHE W HAJIO HAUTH €ro KOPHH)
b) Jlornueckue 3amaun, HeCTaHAAPTHBIC 3a7a4YH HJIH 33a91
MIPUKJIATHOTO XapakKTepa

4. | Bce nu maTeMaTHYECKUE 3a/1a4U SIBIISIOTCS TIPUKJIAITHBIMU B a) na (45%);
MaTreMaTuke (T.€.MMEIOT JIM OHU TIPAKTUIECKOE 3HAYCHUE) b) Het (55%)
a) ma
b) mer

5. | NmeeTte 1 BBl HABBIKK PEIICHUS TPUKIIAHBIX 3a7a4: a) na (55%);
a) na b) Het (45%)
b) mer

6. | Ucnonp3oBan nu Bam yunrtens npumepsl, wintoctpupytoie | a) aa (50%);
MIPUMEHEHHNE MATEMATHKHU B KU3HU? b) ver (50%)
a) na
b) mer

7. | Xortenu Obl Brl GombIie pemaTs NpuKIagHbIE 3aaun a) na (75%);
a) na b) Het (25%)
b) et

8. | CrankuBanuck a1 BbI ¢ TpyIHOCTSAMHU NPU PEIICHUN a) na (60);
TEKCTOBBIX 33]1a4? b) Her (40%)
a) na
b) et

9. | Kakas mo BamieMy MHEHHIO W3 3ajJa4 HMeeT mpaktuuckoe | a) 55%;
[IPUMEHECHHE B PEATBHOM KU3HH: b) 45%
1.0xoHHass pama umMeeT pomOoBHIHYIO (opmy. s Toro
9YTOOBI BCTABUTH CTEKJIO, KAKUE pa3Mepbl HAI0 Y4eCTh.
2.Haiitu cooTHOIICHHE 00BEMOB aleIbCUHA U YSPEIITHH, SCITH
MOTICPEYHUK alleJIbCcuHa OO0JIbIIE TONEPEYHHKA YEepPElIHH B 7
pas.
a) 3amaua Nel
b) 3amaua No2

10. | Kakas mo BaiieMy MHEHHIO M3 3a1ad MMeeT mpaktuuckoe | a) 40%;
NPUMEHEHUE B PEATbHOM KHU3HHU: b) 60%

a) C BeTkH JepeBa OJHOBPEMEHHO B3IIETENM TPU MNTULLL. B
KaKoi MOMEHT OHU OKa)KYTCs B OJHOM TIIOCKOCTH?

b) B omHOM U3 OKOH JOMa pa30OMIOCh CTEKIIO MOJYKPYIJIOH
¢dopmbl. Kakue pasmepbl HaJ0 CHATh, Ui TOTO YTOOBI
3aKa3aTh HOBOE?
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Ha pucynke 33 npencraBineHa nuarpamma pe3ysibTaToB aHKeTUpoBaHUs No3
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Pucynok 33 - JluarpamMmma pe3yiabTaToB aHKeTUpOBaHUs Ne3

IIpoBenss pesynbratel aHkeTHpoBaHUs Nel, No2 wu No3 mbl omnpenenunu
MIOJIOKUTENIbHBIE U OTPULIATENIBHBIE CTOPOHBI MCIIOIB30BaHUS MPUKIAIHBIX 3a7a4 B

O6y‘IeHI/II/I MaTCMaTHKC.

B Ta6J'II/II_[e 13 MMpCaACTABJICHBI ITOJOKUTCIIbHBIC 1 OTPHUIATCIIBHBIC MOMCHTHI.

Tabnuna 13 — O6o061m1aronue pe3yabTaThl AHKETUPOBAHHUS.

O60061maronye pe3ynbTaTbl aHKETHPOBAHUS

IlonokuTeIbHbEIE MOMEHTHEI

OTpI/IHaTeJ'IBHLIe MOMCHTHI

1 2
HpI/IKJ'IaILHBIe 3aJa4u MOMOT'YT JIy4lI€ ITOHATH HC,I[OCTaTO‘IHOG BJIaICHUEC IIOHATUSIMH
3HAYCHUEC MAaTEMAaTUKN B COBPEMEHHOM MHUPE. «IIPpUKIAgHAA 3ajgaday», «IIPAKTHKO-
OpHUEHTHPOBaHHAaA 3agadar, «TCKCTOBasA
3aZla4ya», «KOHTCKCTHas 3adada» u Ap. I
06yquI/151 IIKOJIbHUKOB MMPaKTUYICCKUM

MPUIIOKCHUAM MAaTCMAaTUKH.

Pemenue IMPpUKIAAHBIX  3aJda4  ITOBBLIIIACT HC,I[OCT&TO‘IHOC KOJIMYCCTBO BpPCMCHU I
MOTHBALIUIO K O6y‘IeHI/IIO. pCHICHUA JAaHHBIX 3a1a4.
[Tomoratot JJIsL peuicHus JKHN3HCHHBIX HCI[OCTaTOLIHaSI p33pa6OTaHHOCTB MCTOJHUKHN

cuTyauuil (MpH cocTaBiIeHUU OIOPKETa CeMbH,
B3STHE KpeauTa B OaHKE 1O BBITOJHBIM
IPOLIEHTaM H T.J).

peUiCHUs MPUKIIaAHbIX 3a/1aY.

PaCI_HI/IpHeT rpaHulbl TIOHUMAaHHUA NOpPCAMCETA,
MOBBIIIACT UHTCPCC K UBYUCHUIO MATCMATUKU.

HCIIOCTaTOLIHEJﬁ YPOBCHB BJIAICHUSA

OCHOBaMM MAaTEMaTUYCCKOTO MOACIUPOBAHUA,
KOTOPELIC H606XOJII/IMLI JJIsL peHICHUsA
IMPUKJIAJHBIX 3a0a4.
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[Tponomxenue Tabnuist 13

1 2
VYuurenpe mnpu pelieHMM NPUKIAIHBIX 3anad | HemocratouHoe KOJMYECTBO METOJIMYECKUX
JOJDKEH 3HATh TMOHSTHS M3 JAPYrux o0nacteil | mocoouid, METOINYECKHAX YKa3aHUi,

(reorpadwusi, pusuka, Xumusi, OMOJIOTH U T.1I.) B

pa3paboTOK MO METOIUKE OOY4YEHUS PEIICHUIO

CBA3HU C e (2% IOBBINIACTCA €T0o | MPUKIAAHBIX 3a1a4.

npodeccroHaibHas IMOArOTOBKA, YIIIyOuseT

ero npo(eCCHOHATbHBIC HABBIKH.

[Ipuknanusie 3a7a44 pa3BHUBalOT | 3aTpyJHEHUs] B OLIEHWBAHUU 3HAHUM 1O
MaTEMaTU4CCKYIO IrpaMOTHOCTDb Y | OPpUKIAAHBIM 3ajavdaM.

00yJaronuxcs.

[TepBbIii ATanm KOHCTATUPYIOLIETO IKCIEPUMEHTA 3aKJI0YajCs B BBISBICHUU
YPOBHEH KOHCTPYUPOBAHUS U PEUICHUS MPUKIAAHBIX 3a/7a4 B MOJATOTOBKE OyAyIInX
yuHuTelIe MaTeMaTUKU. B KadecTBe Cpe/CTB TUAarHOCTUKU HamMu ObLIa pa3paOOTaHBI
NPUKJIATHBIE 3a7a4M, KaX/1ass U3 KOTOPBIX OMPENeNIsIeT YPOBHU KOHCTPYHPOBAHUS U
pelieHus.

Jlns onpenenenusi ypoBHS C(hOPMHUPOBAHHOCTH 3HAHUHN MO KOHCTPYHUPOBAHUIO
U PEIICHUIO MPUKIIAIHBIX 3a/1a4 MbI BBIICIIHIIN CIICYIONNE YPOBHHU:

Onemenmapmwlil ypoeeHs — BHINIOJIHEHUE 3aJJaHUNA TIEPBOTO M BTOPOTO TAIOB.
Jlocmamounwiii ypoens — BBINOJHEHUE 3aJaHUN IEPBOr0, BTOPOIO M TPETHETO
ATaMoB.

llogvluennolli ypogens — BBINOJIHEHUE 3aJaHUW TIEPBOTO, BTOPOTO, TPETHETO U
YETBEPTOTO ITAIOB.

Hccneoosamenvckuii yposerb— BBITIOTHEHUE BCEX IMSATH STAIOB.

Tabnuna 14 - YpoBHu chopMUPOBAHHOCTH 3HAHUIA

YpoBHH DKcrepuMeHTalIbHas KonTposbHas rpynmna
cOpPMUPOBAHHOCTH 3HAHUH | Ipymra

DnemenmapHolil 1 (5 %) 6 (33 %)
Jocmamounwiil 8 (40 %) 7 (39 %)
Tosvluennviil 8 (40 %) 4 (22 %)
Hccenedosamenvckuil 3 (15 %) 1 (6 %)

) 20 (100%) 18 (100%)

KoHncratupyrommuii 3xcriepuMeHT mpoBoguics Ha 06aze XY mmenn Unbsica
Kancyrypoa m KaszHaipkeHny npu w3ydeHun JUCUHUIUIAHBL «MaTeMaTHYeCKun
anamu3» 2 u 3 kypcamu OIl «Martematukay. B skcniepumente npunsiiau yyactue 20
CTYAEHTOB M3 J3KCIEPUMEHTAIBHOM TIpynnbl U 18 CTyIEeHTOB W3 KOHTPOJIBHOU
TPYIIIIbIL.

DKCrepuMeHTallbHasi paboTa 3akiioyanach B aHaIM3€ KOJMYECTBA BEPHO
PEUIEHHBIX 3aJIaHUI CTYJIEHTaMU JIBYX TPYII (3KCIEPUMEHTAIBHOU U KOHTPOJIBHOI).
[Tucsmennas padora Ne 1(ITpunoxxenue B) cocrosina u3z 5 3amanuii. Bee 5 3ananui
ObUIM HampaBlIeHbl HA BBISIBJICEHHE YPOBHEW CPOPMUPOBAHHOCTH  YMEHUM
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KOHCTPYHPOBATh M pelIiaTh MPUKIIATHBIC 3a7a4M, a TAK)KE HA Pa3BUTHUE TPUKIIATHBIX
CIOCOOHOCTEH CTYJIEHTOB-MAaTEMATUKOB.

Pe3ynprarel 3KCIIEpUMEHTAIBHONM M KOHTPOJIBHOM TPYINI [PUBEICHBI B
Tabiuuax 15 u 16.

Tabnuua 15 - Pe3ynbTaThl 3KCIIEPUMEHTATBHOM TPYIIIIBI

X 0 1 2 3 4 5

n; 1 2 3 ! 6 1 Ny, = z n; = 20
KOJIHNYECTBO

CTY/IEHTOB

Tabnuua 16 - Pe3yabTaThl KOHTPOJLHOM TPYIIBI

Y 0 1 2 3 4 5
KOJHNYECTBO
CTYJICHTOB

B pamkax kputepus CtbrofieHTa c(hopMyIupOBaHbI TUIOTE3BI:

Hy:«Otnmuuust B pacnpenenenun  crygeHtoB O u KI' mo ypoBHIo
c(hOpMHPOBAHHOCTH YMEHHMI KOHCTPYHPOBATh M pellaTh MNPUKIATHBIE 3a7a4d Y
00eux Irpymi CTaTUYECKH HE3HAUNMBIDY.

Hi: «Otmuuuss B pacnpenenenun cryaeHtoB O u KI' mo ypoBHIo
c(hOpMHUPOBAHHOCTH YMEHHI KOHCTPYHMPOBATh W pEIIAaTh MPUKIATHBIC 3a7aud Y
00€UX TPy CTATUYECKHU 3HAUUMBI»:

Omnpenensis BHIOOPOYHBIE XapaKTEPUCTUKH:

n

ITo dopmyne x = HalieM cpeaHee apuMEeTHIeCKOe BapHUaAIlMOHHBIX PSI0B
tabmuiy Nel5 u tabmuier Nel6. Ionyuum X = 2,9,y = 2,5
BreruucnuM gucnepcuio BapuallMOHHBIX psAnoB 1o TabmuiaM Nel5 u Nel6 mo
cieayrIiei popmyie:
2 _ Y (xi_X)?n;
n

[Tomy4yum sf = 0,62, 53% =0,5.

O06paboTKa YMIUPUUECKUX JAHHBIX IO BHIOPAHHOMY KPHUTEPHUIO MOKa3bIBACT,
YTO CTaHJapPTHas OIMOKa Pa3sHOCTH CPEHUX apU(PMETUIECKUX Ty_y, PABHA:

_ 18,46 + 17,5 ( 1 1

= —+—)=032
%y~ [20+18-2 20+18)
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CraTuctuka KpuUTCpus 1A CIydasa HCCBA3AHHBIX, HC3aBUCUMBIX BBI60pOK paBHa:

29-25
——F = 1,25

tBM}’l - 0 32

IIpu BbIOpanHOM ypoBHE 3HauumocTH @ = 0,05 M paccuMTaHHOM YHCIE
creneHeil cBoboasl k = 36 kpurnueckoe 3HaueHue kpurepusi CTbIOJICHTa pPaBHO
tpum. = 2,028 (Ilpunoxenue B). Bee snavenns t,,, < ty,,, TOTAa CIpaBeILIMBa
HyJeBas runote3a Hy v Mbl yOexxgaeMcss B TOM, YTO Ha KOHCTaTHUPYIOLIEM 3Tarie
ornvuusg B pactnpeneneHun ctynentoB O u KI' mo ypoBHIO chopMUpPOBaAaHHOCTH
YMEHUU KOHCTPYHMpPOBAaTh U peliaTh NPUKIATHBIE 3aJaud y HHUX CTaTHYECKHU
HE3HauuMBbl, T.€. cTyAeHThl O u KI' moka3piBatoT OJJUHAKOBBIN YPOBEHb 3HAHU .

Ha  pucynmke 34  mpencraBineHbl — pe3yjabTaTbl  KOHTPOJBHOW U
AKCHEPUMEHTAIBHOM TPYIII 10 SKCIIEPUMEHTA

6
5
4 H sKcnepumeHTanbHasA
rpynna
3 B KOHTpO/bHaA rpynna
2
| N
0 T T T T T T T 1
0 1 2 3 4 5

Pucynok 34 - JluarpamMmma pe3yiabTaToB SKCIIEPUMEHTA

Ha BTOpOM »9Tame KOHCTaTHPYIOUIETO OKCIEpPUMEHTa ObUla MpOBEJCHA
nucbMeHHast pabora Ne2 (IIpmmokenue bB), cymHOCTh KOTOpOHW 3aKirodaiach BO
BHEJIPEHUH DPa3pabOTaHHON HAYYHO-METOAMYECKOW MOJIENIN MPUKIATHBIX 3a/1a4 C
1EJIBI0 OTpe/IeTICHUS] YPOBHS C(HOPMUPOBAHHOCTH YMEHUSI KOHCTPYUPOBATH U PEIIaTh
MPUKJIAHbIE 3aa4U CTYJCHTAMU KOHTPOJIBHOM U 3KCIIEPUMEHTAIBHON TPYIII.

CyTh OKCHepuMeHTa 3aKiodyanach B HAOTIOJEHWH KOJIWYECTBA BEPHO
pELIEHHBIX NMPUKIAAHbIX 3a1a4 cTtyaeHTamu O u KI' nmpu npoBeneHMn NUChMEHHOM
PaboTHI, KOTOPOE BKIIOYAIIO 5 3aJaHHM.

B nuceMeHnHo# paboTe npy BBINOJIHEHUU 33 IaHUH:

Nel - HeoOX0AMMO TTPOU3BECTH aHAIHM3 COJNECPKAHUS YCIOBUS 3a/1a4H;
No2 - aHanmu3upysi yclnoBHS COAEpXk aHHS 3a7a4d, COCTABUTHh €€ MAaTeMaTUYECKYIO
MO/I€JIb;
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No3 - ananu3upyst yclIOBUSL COAEpKAHUS 3aJayd M COCTaBUB MAaTEMAaTHUYECKYIO
MO/1€JIb, HEOOXOJIUMO PEIIUTH €€;

Ned - mpousBecTH HHTEPIIPETALIMIO PE3YIbTATOB PELICHUS;

Neb5-caenars ananu3 noayyeHHON HHPOPMALIIH.

B Tabmuumax 17 wu 18 mnpencraBieHbl KOJWYECTBEHHBIE IMOKA3aTENH
AKCIIEpPUMEHTAJIBHOU U KOHTPOJIBHOM IPYIIIL.

Tabnuua 17 - Pe3ynbTaThl 5KCIIEPUMEHTATBHOM TPYIIIIBI

X 0 1 2 3 4 5

n; 0 0 1 8 8 3 _ z — 20
(dacToTa) e u
KOJINYECCTBO

CTYIEHTOB

Tabnuua 18 - Pe3ynbTaThl SKCIIEPUMEHTATBHOM TPYIIIIBI

Y 0 1 2 3 4 5

ni 1 |2 3 7 4 1 _ Z s
(4acToTa) "ty i
KOJIMYECTBO

CTY/IEHTOB

B pamkax kputepusi CthrofieHTa chOopMyIupOBaHBI TUIOTE3BI:

Hy: «Otnuumst B pacnpenenenun cryaeHtoB O m KI' mo ypoBHIO
c(hOpMHPOBAHHOCTH YMEHHMI KOHCTPYHPOBATh M pellaTh MNPUKIATHBIE 3a7a4d Y
00eUX TPy CTATUYECKH HE3HAUNMBIDY.

H;: «Otmuuuss B pacnpenenenun cryaeHtoB O u KI' mo ypoBHio
c(hOpPMHUPOBAHHOCTH YMEHHI KOHCTPYHMPOBATh W pEMIATh MPUKIATHBIC 3a7a4d Y
00€UX TPYII CTATUYECKHU 3HAYNMBD:

[TpoBojst pacdeThl A BHIOOPOYHBIX XapaKTEPUCTHK MOTyYaeM:

[To popmyne x = === Haiiem cpezHee apu(MeTHIeCKoe BapUAIIMOHHBIX PSIOB

tabmuiy Nel7 u Nel8. Tlonyunm X = 3,65,y = 2,78.

BoluncnuM nucnepcuio BapuallMOHHBIX psiioB Tabmui, Nel7 u Nel8 mo
cleaymIe popmyie:

SZ — ?:ll(xi—f)zni .
n

Homyunm s2 = 0,62, 53% = 0,5.
O6paboTKa HIMIUPUYECKUX JAHHBIX IO BHIOPAHHOMY KPUTEPHUIO TTOKA3BIBAET, YTO:
CTaHjapTHAas OIIMOKA Pa3HOCTH CPEHUX aPUPMETHIECKUX Ty
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18,235 + 17,572 /1 1
x>y = T 20+18 -2 '(%+E)=0’32
CTaTI/ICTI/IKa KpI/ITepI/IH JJIA Cﬂyqaﬂ HECBA3aHHbBIX, HC3aBUCHUMBIX BBI60pOK paBHa:
. _365-278
amn 0,32 ’

IIpu BbIOpaHHOM ypoBHe 3HauuMocTd ¢ = 0,05 u pacuuTaHHOM uuHcIe
creneHeil cBoboasl k = 36 kpurnueckoe 3HaueHue kpurepusi CTbIOJICHTa pPaBHO
tpum. = 2,028 (Ilpunoxenue B). Bee snauenns t,,, > t.,, TOrAa CIpaBeLInBa

runore3a H; ¥ Mbl yOexaaeMcsi B TOM, YTO HAa KOHCTATUPYIOIIEM JTare OTIUYMs B
pacnpenenenun cryneHtoB OI' u KI' mo ypoBHIO cHOpMUPOBAHHOCTH YMEHUU
KOHCTPYMpPOBATh M pellaTh NPUKIAAHBIC 3aJa4d Y HUX CTAaTUYECKU 3HAYUMBI, T.C.
ctyneHTsl O moka3biBatoT 0oJiee BBICOKMI ypOBEHb 3HAHUWA MO CPAaBHEHHIO CO
cryaentamu KI'.

Ha pucynke 35 npeacrasieHa quarpaMmma pe3yiabTaTOB SKCIIEPUMEHTA.

B DKcnepumeHTaIbHanA
rpynna

B KOHTpO/IbHaA rpynna

3
3
2
2
1 1
1
5 B
O T T T
0 1 2

Pucynok 35 - JluarpamMmma pe3yJibTaTOB IKCIIEPUMEHTA TIOCII€ SKCIIEPUMEHTA

3 4 5

Ananusupysi pe3yabTaThl 00y4deHusi cTyaeHToB B aByx rpymmax (O u KI)
MOXHO CJI€JIaTh CJIEIYIOLINE 3aKIIOUCHUS

— c(OpMUPOBAHHOCTh TPUKIATHBIX YMEHHH ¥ HABBIKOB HaOMIOAaeTCs y
ctyaeHToB OI';

— YpoBeHb  C(HOPMUPOBAHHOCTH  OCHOBHBIX  TPUKIAIHBIX  yYMEHHH,
HEOOXOIUMBIX JIJISl PEIICHHS MPUKIIATHBIX 3a7a4, Ha0mroaaeTcs y cTyeHToB Ol';

— ctyneHtbl Ol HMMEIT HaBbIKM KOHCTPYUPOBaHUS W MOTYT peniaTh
MPUKIAHbIE MAaTeMaTUYECKUE 3a/JauyM, CBA3AHHbIE C HAyKOM W MOBCEJHEBHOM
NEeATENbHOCTHIO;

B koHeYyHOM wuTOre SKCHEPUMEHTAIILHOE MCCIEIOBAHUE TO0Ka3anao, 4YTO
MIPUMEHEHHUE pa3pab0TaHHON HAYyYHO-METOAUYECKON MOJIEIH MPUKIIAIHBIX 3a/1a4 JIJIs
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ctynentoB  OIl  «Martematuka» 1o3BOJsieT C  Oojblied  3()PEeKTUBHOCTHIO
(opMHUPOBATH MOTUBALIMIO K U3YYEHUIO MATEMAaTHUYECKUX JUCLHUIUIMH, CIOCOOCTBYET
(dopMHUpOBaHUIO MPO(PECCHOHATBHBIX HAaBBIKOB U OCO3HAHHOMY IMOHUMAHUIO POJIU
MaTeMaTUYeCcKOro MOJEIMPOBaHUsl KaK HauOoyiee Ba)XHOW CTPYKTYphl Mpolecca
COOTHECEHUsI MaTEMAaTUKH C peaJbHbIM MUPOM.

BbiBOABI 110 BTOPOMY pa3aeny

[loaroToBka OyaylIero y4uTess MaTeMaTUKU J0DKHA cOPMUPOBATH €ro Kak
3HAIOLIEr0 CIEUAINCTa-MaTeMATHUKA, KaK YEJIOBEKA C BBICOKOW IMEJAarormyeckoil u
obmeit kynbTypoi. [IpenonaBanue B BY3e maTeMaTuueckum JUCHUIUIMHAM JTOJDKHBI
OCBELIaTh HAa COBPEMEHHOM HAy4YHOM YpPOBHE T€ BONPOCHI, KOTOPBIE YUYUTEIb
U3JaraeT B IIKOJIe, OOECHeYUTh MIUPOKUH KPYro3op CTYJEHTOB MNPAKTHYECKUM
OPWIOKEHNUSAM MAaTEMaTUKH. YMETh pellaTh MAaTeMaTUYECKHE 3aJa4d U yMETh B
OPOCTEHIINX Ciydasx (QOpMHUpPOBATH Ha S3bIKE MaTEMaTUKH pa3lIMyHbIC 3a/1ayH,
BO3HHMKAIOIIUE B APYTUX HAYKaX.

B npenomaBaHMm MareMaTH4YeCKUX JUCHUUIUIMH TPUKIAJAHBIE 3aJaHUS
00pa3yloT IEJOCTHBIM KOMIUIEKC KOMIIETCHIIMM MOJIOJBIX Yy4YHUTEJIeH, KOTOPBIU
BKJIFOYAET:

— CMOCOOHOCTh TEHEPUPOBATH HOBBIE UJICH;

— YMEHHE UCKaTh U 00pabdaThiBaTh HHGOPMAIIUIO;

— YyMEHHME UCIOJIb30BaTh HH(OpMAIMOHHBIE ¥  KOMMYHHKAllMOHHBIE
TEXHOJIOTUU;

— yYMEHHE MPUMEHITh MaTEMAaTHUYECKUE METOMABI JJISI PEUICHUS NMPUKIAJHBIX
3a1ay;

— CMOCOOHOCTh K MATEMATHUYECKOMY MOJICTMPOBAHUIO;

— YMEHHE UCCIEN0BATh U KOHCTPYUPOBATh MPUKIAAHBIE 3aJaUH.

N3yuenue MaTeMaTH4eCKOIo MOJEIUPOBAHUS UMEET OoJbIIOE
BOCIIUTATENIbHOE 3HayeHue. OBNaJeB MOHATHEM «MaTEMaTHYeCcKas MOJEJNb» Ha
OJIHOM TIpUMepe, OOYyYalolUiCs YK€ C ropa3io MEHBUIUMHU TPYIHOCTIMHU MOXKET
M3y4yaTh U MPUMEHSATH 3TOT METOJ BO MHOTHX JIPYTHX CilydasX. JTO OBIAJCHUE, C
OJTHOM CTOPOHBI, MOTPEOYET OT 00yUYaIOLIErocs TBOPUECKONH aKTUBHOCTH, a C JIPYroi
- HAYYUT €ro TBOPUTb.

[IpoBens ananu3, Mbl MPULUIM K CIEAYIOIMIEMY BBIBOAY YTO, MATEMaTUYECKOE
MOJICIMPOBAHNE MPHUKIAJHBIX 3a7a4 B 00yUYEHUH MATeMAaTHUYECKUM IUCITUTUIMHAM B
BY3e dhopmupyeT cremyroniue HaBbIKU:

— MOTHBaIMsA y OyAyIIuX Me1aroroB K 00y4eHuIo;

— KOMIIETEHTHOCTH OyAYIIHUX YUYUTEIeH MaTEMATHKH;

— CO3JIaHMS CBSI3U MEXY TEOPUEU U IPAKTUKOM;

— 00paboTku nmoucka nHGOPMAIMK U3 APYTUX 00JACTEeH 3HAHUN;

— npuoOpeTeHHre 00yYaroIMMHUCS UCCIIEI0BATENBCKUX KOMIIETEHIIUY.

Hamu pazpaborana wmonenb rJe MPEICTaBICHbBl OCHOBHbIE KOMIIOHEHTHI
mporecca (opMupoBaHuss |y  OyaylIMX  ydydTeNed  MaTeMaTUKH  YMEHHUH
KOHCTPpYUpOBaTh U pellaTh MNPUKIaAHbIE 3a7ayd. JlaHa MeTOAMKa pelIeHHUs U

115



KOHCTPYUPOBAHUSl MPUKIAIHBIX 3a7a4, BBIIBICHBI pAx  TpeOOBaHUM  MpH
KOHCTPYUPOBAHUU U PELIEHUHU MPUKIAAHBIX 3a]a4, MPEACTaBICH Npouecc padoThl €
MPUKIAJAHBIMU 33a/ladaMy 00ydarouIuxcsi, TpeOOBaHUs NPU MOCTAHOBKE MPUKIIATHBIX
3a/1a4, UCTOJIb3YEMBIX Ha JIEKIMAX U MPAKTUYECKUX 3aHATHAX.
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SAKVIIOYEHUE

OngHUM U3 OCHOBHBIX HANpaBIECHUN COBEPIICHCTBOBAHUS MAaTEMaTUYECKOIO
o0Opa3oBaHus SBJIETCA YCWICHHE MPUKIAIHON HANpPaBIECHHOCTH Kypca MaTEeMaTHKH,
OCYIIECTBJICHHE CBSI3U €r0 COAECP>KaHUS U METOJAUKU OOYUEHHSI C MPAKTUKOM.

Henocrarounas ucciie10BaHHOCTh MPOOJIeMbl METOIUKN OOY4YEHHS CTYJIEHTOB
NPUKIAJAHBIM 3a/layaM B MPOIECCE NPEnoAaBaHUs MaTEMaTUYECKUX AMCLMIUIMH,
SBJIICTCS. HA CErOAHAIIHUMN JE€Hb aKTyaJbHOM. PellieHne TaHHOro BOIpoca JOJIKHO
CIOCOOCTBOBATH IMOBBIIICHUIO KauecTBa MPO(PECCHOHATBLHON MOATOTOBKU OyAYIIEro
yuduTeIsl MATeMaTHKH, a Takke OOYCJIOBIEHO TpeOOBaHUSIMU OOHOBIIEHHOTO
coJiep KaHMs CpeIHEr0 00pa30BaHUsI.

B cBsi3u ¢ »3TUM OblIa ompejesieHa HeJb HALIero MCCAeJOBAHUM: HAay4YHO-
MeToJInYecKoe 000CHOBaHME 3(P(HEKTUBHOCTH MCIIOJIBb30BAaHUS MPUKIATHBIX 337a4 B
npodeccuoHaIbHOM MOArOTOBKE Oy AYIIMX YUUTENeH MaTeMAaTHKU.

Ilepsoii  3ao0aueii  SIBUJIOCH  BBISIBJICHHE  ICHUXOJIOTO-TEIaroruyecKux
0COOEHHOCTEW MPUKIATHON HAMPABIEHHOCTH O0y4YEeHHSI MaTEeMaTHKE.

B pesynbprate aHanm3za MNCUXOJOTMYECKUX M IEIarorMYecKUX MOJXO0JI0B K
OTPEJICNICHUIO TMPUKIATHON HANpaBIEHHOCTH OyAyIIMX YyuuTelded MaTeMaTUuKH,
noKasall, 4ro:

- BO MEPBBIX B METOAMYECKOW JUTEpAType AAeTCsl MHOTO Pa3IMYHBIX TPAKTOBOK
TEpMUHA «IIpPUKJIAJHAs 3ajada» »dTO JIMIIb MOJYEPKHUBAET HEOOXOAMMOCTh
pa3pabOTKN YHUBEPCAIBHOTO UX OOBSICHEHMUS,

- BO BTOPBIX HEOOXOJUMOCTh pa3paboTaTh METOAUKY KOHCTPYHUPOBAHUS U PEILECHUS
IPUKJIAIHBIX 3a/a4;

- B TPETbUX ONPEJECIININ UCIOJIb30BaHUE MPUKIAJHBIX 33a]a4 B yYEOHOM IIpoLecCe:
HOBBILIAET po¢eCCUOHATIBHYIO (TO3HABATEIIBbHYIO, HCCIIEI0BATEIBCKYIO)
KOMIIETEHTHOCTb.

Ha ocnose nepgou 3a0auu NONYYEH PE3YNbTAT KOMOPOU AGNIAEMCA HOGbIM, YTO
OOyCJIOBJIGHO ~ HCCJIEIOBAaHUEM  IICHUXOJIOTO-NEJarOrMYeckKux  0cOoOEHHOCTEMN
HOArOTOBKM OyAylIMX Yy4uTeNned MaTeMaTMKd Ha OCHOBE MpPHUKIAJHON U
npodeccuoHanbHOI HAMPaBIEHHOCTH B 00Y4eHUN MaTeMaTHKE.

Bmopasa 3a0aua npennonarana onpeneacHue TEOPETUYECKUX U NMPAKTUYECKHUX
aCIEeKTOB NMPUKJIAJHBIX 3a/1a4 B MPO(heCcCHOHaIbHON MOATOTOBKE Oy IYIIUX YUUTENIeH
MaTEMaTUKH.

Hamm yvampecs 1mokassIBarOT BBICOKHE PE3YJIbTATHl B 33JaHUSAX, B KOTOPBIX
HY>KHO IPOSIBUTh 3HAHUS U MPEIMETHBIE YMEHHS, U HE CIPABISAIOTCA C 3aJaHUSMH,
II€ 3TW 3HAaHMUS HYXHO IPUMEHHUTh, IO3TOMY B HAIIEM HCCIEAOBAHUM MBI
pPaccMOTpEIN TEOPETUYECKHUE U NMPAKTUYECKHE aCIEKThI MPUKIAIHBIX 3a7a4 KOTOPbIE
HUMEIOT PeabHOE NMPAKTUYECKOE TPUMEHEHUE.

[IpencraBnena knaccudukanys BUAOB MaTEMaTHUYECKHUX 3a/1a4 B COOTBETCTBUU
C BBINOJHSAEMBIMU (QYHKUMAMH M JHUJAKTHYECKHMMM LEJISIMU, M 3Tallbl pPELICHUs
MaTreMaTu4eckux 3aaad. [loka3aHbl TpU OCHOBHBIX YMEHHUS HEOOXOJIMMBIE IpHU
MIOCTPOEHUM MAaTEeMaTHYECKOM MOJENM Uil pelleHus MNPUKIaJHbIX  3ajad
(HaXOXKICHWE CUCTEMBl HEOOXOIUMBIX OrpPaHWYCHUH, HAKIAIBIBAEMBIX Ha
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XapaKTEPUCTUKHU; BBIJICIICHHE CHUCTEMbl OCHOBHBIX XapaKTEPUCTUK  3a/1auH;
HaXOXXJICHUE CHUCTEMBbI CYIIECTBEHHBIX CBSI3€H MEXIYy XapaKTePUCTHUKAMH).
AHanu3upys TOHATHE MNPUKIATHOM, IPAKTUKO-OPUEHTUPOBAHHOM, TEKCTOBOMN
3a/1a4uM, Mbl TIPUIIUIA K BBIBOJAY YTO, MOHATHE MPUKIAAHON 3amauu O6oJjiee 00BEMHOE,
YeM TMOHSTHE MPAKTUKO-OPUEHTUPOBAHHON M TEKCTOBOM 3a/lauu, T.K. MPU PEUICHUU
MPUKIAJHBIX 33724 €€ PE3YJIbTATOM OYyJIET peaibHOE MPAKTUUECKOE PUMEHEHHUE.

Ha ocHoBe BTOpOIi 3a1a4u IOJIYUEH pe3yibmam KOmopblil 5A6/151emcsi HOBbIM, U
oOyCJIOBJIEHO TeM, 4TO 00001IeHbl TpeOoBaHUA K OTOOpPY M HCIOJIb30BAHUIO
MIPUKJIAIHBIX 3a71a4 TPU O0YYeHUU MaTeMaTHYeCKuX qucuuruiud B BY 3e.

Tpemveti  3a0aueii HalEro uccienoOBaHUsA ObUIO pa3paboTKa MOAENU U
HAy4YHO-METOJUYECKOEe OOOCHOBAaHHWE KOHCTPYHPOBAHUS U PEIICHUS MPUKIATHBIX
3a/1a4 MpU MpernojaBaHui MaTEMAaTUUECKUX JUCIUTLIVH.

B pa3pabGortanHoil Monenu, T/A€ NPEJICTaBICHbl OCHOBHBIE KOMIIOHEHTBI
npoiiecca  (GopmMupoBaHus Yy OyAymMX  y4YuTeled  MaTeMaTUKH  YMEHUM
KOHCTPYUPOBaTh W pellaTh MNpUKIaaHble 3aaaud. Ocoboe BHUMaHUE yIEseTcs
MaTEMaTUYECKOMY MOJICIMPOBAHUIO KaK OCHOBE PEIICHMs MPUKIAIHBIX 3a7ad. B
penolaBaHud MaTeMaTUYECKUX JUCIMIUIMH TPEJCTaBlIeHa CHCTeMa TPHUKIIATIHBIX
3a/1a4 ¥ chOpMYITHPOBAHBI KOHKPETHBIE PEKOMEHIAIIMH TI0 €€ UCTIOIh30BAHUIO.

BrisBumu psig MeTOAMYECKUX TPeOOBaHUMN MPU KOHCTPYUPOBAHUH M PEIICHUU
PUKJIATHBIX 3a0a4:

a) OCHOBHBIC TPEOOBAHUS;

b) B mporecce pabOThI ¢ MPUKIIAIHBIMU 33]]a4aMHU 00Y4YaIOIIHeCs;

C) TIpHU NOCTAaHOBKE MPUKJIAJIHBIX 3aJ1a4, KCIOJIb3YEMbIX Ha JICKIUAX U MPAKTUICCKUX
3aHATUSAX.

Ha ocHoBe TpeTeil 3a1aun noJIy4eH pe3yiabTaT KOTOPBIN SBISETCS HOBBIM, YTO
00yCIIOBIIEHO pa3pabOTaHHOW HAYYHO-METOJUYECKON MOJENBI0 TMPUKIATHBIX 3a7a4
B TMpENoJaBaHUU MATEeMATHMYECKUX JUCIHIUIMH, CHOCOOCTBYIOIIAS TOBBIIICHUIO
npodeccuoHaIbHOM MOATOTOBKH OYAYIIUX YUUTENIEeH MaTEMaTHUKH.

Yemeepmotl 3a0aveti ObUIO DKCIEPUMEHTAIBHO TMPOBEPUTH METOJAMYECKOE
000CHOBaHME KOHCTPYUPOBAHMS U PEIICHUS MPUKIAAHBIX 3a/1ad MPU MPernogaBaHuu
MaTeMaTU4EeCKUX JUCLUILINH.

JluccepTalluOHHOE HCCIEIOBAaHUE MPOXOAWIO B TPU 3Tama: KOHCTaTHPYIOIIHM,
MTOMCKOBBIA ¥ (POPMHUPYIOIIHI AKCIICPUMEHTBI. B XOJ€ TIEPBOTO Jrana
(KOHCTATPYIOUIUHN IKCIIEPUMEHT) OBLIO OPTaHW30BAHO W MPOBEJCHO aHKETUPOBAHUE
Cpeay CTYJIEHTOB 2-3 KypCOB, MarucTpaHToB, noktopaHToB OIl «MartemaTtukay, a
TaK)K€ CpelM YYEHUKOB U YUUTEJIell MareMaTUKH o0lieo0pa3zoBaTenbHbIx mIKoa Nel
uM. AGas u Ne® ropona Tanmpikopran. Ha ocHOBe KOHCTaTUPYIOIIETO SKCTIEPUMEHTA
NPUIITA K BBIBOAY O HEOOXOAMMOCTH (HOPMHUPOBAHUS Y CTYACHTOB YMEHUU
KOHCTPYUPOBATh U pelIaTh MPUKIIAIHbIE 3a1a4H.

[Ipy MOMCKOBOM SKCTHEPUMEHTE OBUTH BBISBIECHBI YPOBHH CPOPMHUPOBAHHOCTH
KOHCTPYUPOBAHUS M pEHICHUs MNPUKIAAHBIX 3aJad, a Takxke pa3zpaboTaH
HEOOXOMMBIN MaTepuall.

Bo Bpems dopmupyromero skcnepuMeHTa Obljla ampoOWpoBaHAa METOAWKA
KOHCTPYUPOBAHUSI W PEIICHHs] TMPUKIANHBIX 3a7a4 B Mpoliecce MpenojaaBaHus
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MaTeMaTU4YECKUX AUCUUIUIMH y CTyAaeHTOB 2 - 3 kypcoB OIl «Marematuka» B
OOBIYHBIX  YCIOBHUSIX  Y4eOHOTO npoiiecca, pOU3BE/ICHA o0OpaboTka
AKCIIEPUMEHTATBHBIX JAaHHBIX U JI0Ka3aHa €€ 3P(HEKTUBHOCTD.

llepcnekmusa  uccnedosanus.  llpeqnokeHHOE  UCCIENOBAaHUE  HMEET
MIEPCIIEKTUBHOE HAIIPABIICHUE NIPETIOIaBaHUs MAaTEMAaTUYECKUX TUCIMIUIMH B BY 3e.

AKTyalabHO CO3JJaHUE IIMPOKOr0 CIIEKTPa COBPEMEHHBIX YU4e€OHBIX MOCOOMI 10
NPUKIAJHBIM  3aJadaM @0 BCeM  mareMarndeckuMm  aucuuniuHam — OIl-
Marematuka. OueBugHO, yTO B 21 Beke oOpa3oBaHUE M DKOHOMHKA B IJI00aIbHOM
U3MEpPEeHUU OynyT JBUTAThCS B CTOPOHY CO3JaHUS MHTEIPUPOBAHHBIX JUCUUIUIMH B
dopmare wmaTemMaTMKa + TEXHUYECKHME JAMCHMIUIMHBI + WHGOPMAIMOHHbIE
TexHojoruu. [Ipouecc MOATOTOBKM yuuTelned wmaTeMaTHKH OyleT OCHOBaH Ha
BBEJICHUY MHTETPUPOBAHHBIX 3aHATUI U3 Pa3HbIX 00pa30BaTeNIbHBIX 00IACTEH.

B Kazaxcrane wumeercss HEIOCTAaTOK B TEXHHUYECKUX, WHXKEHEpHbIX U |T
crenuanucrax. B ¢BA3M ¢ 3TUM TOCyJapCcTBOM NPUHHUMAIOTCS Psifi KOHKPETHBIX MEP
JUIsl yCTPAHEHMSI HEXBATKHU KaJIpOB:

1) yBenuyeHue KoaudecTBa rpanToB Ha 2022-2023 rojapl MpH MOCTYIUICHUH B

BY3umi;

2) TmepeopueHTalus  TOCYJAapCTBeHHOM  mporpammbl  «bomamak» — Ha
TEXHUYECKHUE CIIEHNAIBHOCTH;

3) otkpeiTHE (QHUIHATOB 3apyOekHBIX YHHBepcUTeTOB B Ka3zaxcraHne, B TOM
YUCJIE U TEXHUYECKUX.

B cBA3M ¢ 3TUM 3Ha4Y€HHE MATEMaTUKH B IIOJIOTOBKE TEXHUYECKUX,
UHXKeHepHbIX M |T crmennamucToB OorpomMHa, MO3TOMY OYyQylIuM CHEUaINCTaM
JaHHBIX OTpaciied HEeoOXOAMMO TMOJYYUTh KayeCTBEHHYI0 MaTeMaTHYECKYIO
NOArOTOBKY. Tak Kak IPHUKIJIAIHBIE 33/1a4l UMEIOT MEXKIUCIUIIIIMHAPHBIA XapakTep U
UMEIOT CBS3b C IPYTMMHM HAIpaBICHUSIMH HayK, 00JACTh MPUMEHEHUS MPUKIIATHBIX
3aja4  OyJeT HaxOAWTh IIHPOKOE TIPUMEHEHHE B €CTECTBEHHO-TEXHUYECKHUX
HAIPABJICHUSX HAYKH.
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V/
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Kerbicyckuii rocynapcrsennbiii yuusepceurer um.M.2Kancyryposa

AKT BHEJIPEHUSA
pe3y/JIbTATOB JUCCEPTALHOHHOIO HCCIE0BAHMS JOKTOPAHTA CIENHAIbHOCTH
6D010900 - «MaremaTnka» Toiib6azaposa /I.b.
Ha Temy «Hay4Ho-MeTOqHYeCKHE OCHOBBI HCIIOJIb30BAHHS NPHKJIAIHBIX
32124 B NpodeccCHOHAIbHOH NOAroTOBKe Oy IyIIHX YYHTeJeH MATeMATHKI

HactosuiM akTtoM moATBepxkaato, uTto jgokropaHtoMm JI.b.To#iGazapoBbiM
COBMECTHO C H.ILH., mpopeccopom C.M. CeurtoBoit Oblna paspaboTana mporpamma
KypcoB TMOBbIlIEHWs KkBanupukauuu Ha TeMy «Pa3Butue mnpodeccHoHanIbHOM
KOMIIETEHTHOCTH YYHTENIs MaTeMaTHKd B YCIOBUSX OOHOBIIEHHSI COJEpXKaHHs
00pa3oBaHUs».

B nepuon ¢ 27 smBaps mo 29 despans 2020 roma coBmectHo ¢ lLleHTpoMm
MOBBIICHUS KBaIU(pUKALMKM W JOMOJHHUTENbHOro oOpasoBaHus JKeThICYyCKOro
rocynapcTBeHHoro yHuBepcureta umend M.Kancyryposa, mnpodeccopom C.M.
Ceurosoii u nokrtopantoM JI.b. Toit6a3apoBbiM ObLIM OpraHM30BaHbl W IPOBE/ICHbI
KypChbl MOBbILIEHNS KBATU(PUKALMHU JUIS y4UTeNeH MaTeMaTHKU o01eo0pa3oBaTesbHbIX
mkosn r. Tamgeikopran W AnMmaTuHCKOW oOnacTu. JlaHHBIH Kypc paccuutaH Ha 72
aKaJIeMHYeCKHX Jaca.

B Xome mNpoBeleHHs KypcOB TIOBBINIEHMsS KBaTM(DUKALMM U y4uTesel
maTemaTukd  jgoktopantom J[.b.Toiiba3zapoBeiM  Obula  IpOBEJEHA  OMBITHO-
SKCTlepMMEHTalbHasi paboTa M  anpoOMpOBaHbl pe3yJbTAThl UCCEPTALHOHHOTO
uccneoBaHus Ha TeMy «HaydHo-MeToMueckre OCHOBBI MCIIOJIb30BAHUS MPUKIIAJHBIX
3a/a4 B Ipo(ecCHOHANBHOM MOJrOTOBKE Oy AyIMX yYHTe e MaTeMaTUKH.

[Io WrToram OMNBITHOro OOy4eHHs OBbLIO TNPOBEJIEHO aHKETHPOBAaHHE CpeIH
yunTeseil o61meo6pa3oBaTeNbHBIX LWIKOJI 10 ONpPE/IeeHHI0 COCTOSHUS METOAUYECKOH
MOATOTOBKH Y4YMTEled MaTeMaTHKH B YCJIOBHMAX TNPUKIAJAHOW HAINpaBIeHHOCTH.
Y4acTHUKM Kypca Jalu BBICOKYKO OLEHKY MPENIOKEHHBIM y4eOHBIM MartepHajaM H
MPOBEICHHBIM 3aHATHSIM B LIEJIOM.

Cunraro, 4TO MpeUIokKeHHas KoHuenuus gokropanta J[.b. Toi6azapoBbM MOKET
6biTh  SG(PEKTMBHO HCIONB30BaHAa B MPOPECCHOHANBHOW MOATOTOBKE y4HTEIeH
MaTeMaTHKU 00y4YeHHI0 METOJMKHU PEIEHHUS MPUKIIAHBIX 3a/1a4.
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o] umenu Adas

Jlonaes C.C.
2020 r.
AKT
0 BHEJAPEHHH Pe3yJbTATOB HAYYHO — HCC/110BATeIbCKOM paboThl B yueOHbIii
npouece
Hacrosuuii aKT IOATBEPIK/IALT, 4To pe3yJbTaThl Hay4HO-

rcclie1oBaTesbeKoi paboTel gokropanTa PhD JKerbicyckoro yHHBepeHTETa HMEHH
U.Kaucyryposa  crneumansHoctd  «6D010900-Maremarnkay Toiibazaposa
Jlapxana bosaroBuua Ha Temy «Hay4HO-METOAMYECKHE OCHOBBI MCMONL30BAHMA
NpUKIAAHBIX 3a7au B MPOpECCHOHATbHOM MOJArOTOBKe OyAylHX yuHTesel
MaTeMaTHKH» ObUIM  BHeIpeHbl B  (aKy/JbTaTHBHBIH  Kype — «DIeMEHTbI
MaTeMaTHueckoro Mozenuposanus» B 2018-2019, 2019-2020 yueOHbie rojbl Ha
Gase cpejHeil wkosbl - rumvHasii Nel nmmenn AbGas ropoja Tajibikopras. Ha
daky/IbTaTMBHOM Kypce HpUHUMalH ydactue ydaiuecs 10-11 kraccos. Bo Bpewmsi
dakyIbTaTUBHOIO Kypca ydaluecs oOydaluch PEIUeHMIO NPHKIaiHBIX 3aia4 ¢
MCIIOJIB30BAHHUEM METOAa MAaTeMaTHY€CKOr0 MOJICIMPOBAHHS.

OcHOBHas 11e/1b Kypca — 00ecreuuTh NpoYHOE M CO3HATEJIbHOE OBJIAJICHHE
YUALMMKCS CUCTEMOH MaTeMaTHUYeCKMX 3HAHWUH M yMEHWH, HeOOXOAMMbIX B
MOBCE/IHEBHOM JKU3HH.

Pesynpratrom — anpobaumu  pa3paboTaHHOro  (aKyJIbTaTHBHOIO — Kypca
SBJISIETCS. TIOBBILIEHMS] KAayecTBAa YCBOGHMSI TEOPETHYECKOro Marepuajia H
MPAKTUYECKUX HABBIKOB PpEIUeHMsl MPHUKJIaAHbIX 3a1ad B LIKOJBHOM Kypce
MaTeMaTHKH.

BHeipeHHe —pesy/ibTaToB  JKCIEPUMEHTAJILHOIO  MCCIefoBaHus  OblLIO
MPOBEICHO YUHUTEIIIMU MaTergm(_nMe{gaKyﬂosoﬁ [".b. u KemkebexoBoit A.A.

JIMpeKTop IIKOJIbI

Yuurenb MaTeMaTUKA Mounakynosa I'.b.

VYuureib MaTEMATUKKU %// KemxebekoBa A.A.
(n&(nmb)
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AKT
0 BHEJIpEHHH Pe3y/bTaTOB Hay4iHO — HcC/1e10BaTeNbCKOH paGoThl B yueOHbIi
npouecc

Hacrosmmii ~ akT  TOATBEpXJaeT,  YTO  Pe3yNbTaThl  HAy4HO-
ucclenoBaTeNbeKol paboTel nokropanta PhD XeTpicyckoro yHHBEPCHTETa HMCHH
U.)KancyrypoBa  CHeLUallbHOCTH «6D010900-Matematuka»  ToibasapoBa
Jlapxana Bonaropuya Ha TeMy «Hay4HO-METOIMYECKUE OCHOBEI UCTIONIb30BaHMs
MpUKIaJHBIX 33/a4 B npo¢eCcCHOHANIBHOM TOIrOTOBKE OyoyuX yduTenen
MATEMATHKH» ObLTA ~ BHEIpEHbl B  (DaKyNbTaTUBHBIA  KypC «DNEeMEeHTBI
MaTemaTHueckoro Mojaenuposanus» B 2018-2019, 2019-2020 yuyeOGHbIE rofibl Ha
Gase cpenneit wmkonbl Ne8 HMeHH H.Octposckoro ropoaa Tanabikopras. Ha
(aKyNbTaTUBHOM Kypce NPUHUMAIIH y4acTHe yHalluecs 10-11 kmaccoB. Bo Bpemsi
pakyIbTATUBHOTO Kypca y4Yall1ecs 06yyanuch pEIIeHHIO MPUKIAJHBIX 33134 C
MCIIONTb30BAHUEM METOJIa MaTeMaTHYECKOro MOJIEIMPOBaHHUA.

OcHOBHas LEeNb Kypca — 06ecIeuuTh MPOYHOE M CO3HATENBHOE OBIIAICHAE
yyallMMUCS CHCTEMOH MaTeMaTH4eCKHX 3HaHUH ¥ yMEHHH, HeoOXOIMMBIX B
[OBCEIHEBHOM KMU3HH.

PesynbTaToM ~ampobauuu  pa3paboTaHHOro (bakynbTaTUBHOIO  Kypca
qBISIeTCS TOBBIIIEHHS KauyecTBa YCBOEHMS TEOPETHYECKOro Marepuaila H
NpaKTHYeCKUX HABBIKOB peIeHHs NPUKIA/HBIX 3aka4 B IIKOIBHOM Kypce
MaTeMaTHKH.

BHeapeHHe pe3ylbTaTOB 3KCIEPHMMEHTAIBHOrO  HCCIEN0BAHMA 66110
MpOBeJEHO yuuTeneM MaTeMaTiki MydypaeBbiM A.C.

VYyutenb MAaTeMaTHKH  _ § %LKM Myuypaes A.C.

(TIOTHCB)
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MNPUJIOKEHME b
[Tucemennbie paboThl Nel

Ne CopepxaTenbHblil KOMIIOHEHT, KOTOPOMY Conepxanue 3a1aHuit

3a/1a4uu COOTBETCTBYET 3aJ[aHHE

1. B 3amaue HE0OX0IMMO TIPOU3BECTH Peka nmpoTtekaer 1o Jiyry, oopasys
aHaJIu3 COACPIKAHUS YCIOBUSL. KPHUBYIO Y = 2X — X%, eAMHUIA [UTHHBI —

1xm, ocb OX -nmunMs mocce. CKOJIBKO
IEKTapoB MEXJ1y peKoH U mocce?

2. AHanu3upys yCIOBHsSI COJAEPKAHUS Jnuna nepesa 12 M. BriBectu
3a/1a4M, He0OOXOIUMO COCTaBUThH €€ bopMmyity TSt BRIYUCIICHUS JTHHBI 0
MaTeMaTHYECKYyI0 MOJIETb. (M) nepeBa mocie X paboThl Jiecopyoa,

€CJIM 3a yac paboThl Jecopyd cpyOaer
3,5 M. anuHbI AepeBa. B kakoit
3aBUCHMOCTH HAXOJUTCS TTEPEMEHHBIE
Xud.

3. B 3anaue, ananusupys ycioBus Jlecroit ywactoxk B 0,2 MuH M
COJIep’KaHus U COCTAaBUB yBEIMYHMBAETCS exerogqHo Ha 4 %.
MaTeMaTHYECKYI0 MOJieb, HEOOX0AMMO | 3amucaTh 3aKOH pocTa IUIOMIaIU Jieca.
pEUInTH €e. Uepe3 kakoll MPOMEKYTOK BpPEMEHH

yJacToK yBemmautes Ha 50000 m°,

4. [IpousBecTy HHTEPIPETALUIO Pacxonpl Ha BBINYCK Ta30BbIX ILTUT
pe3ynbTaTOB PEIICHUS 3a/1a4H. y(msic.pyo.) BBIpAXKarOTCS

ypaBHeHueM Y =100+10x, rme X-—
KoianuecTBO MecsneB. [Ipubbuib  oT
MPOJAXH Ta30BbIX IUIUT 3allMCHIBACTCS
ypaBHeHueM Y =50+15x. Hauunas c
KaKoro Mecslla MPOU3BOJCTBO Oyrer
pEeHTAOCIIbHBIM?

5. Chenatp aHAJIN3 MOJTYYEHHON Jan npsAMOYroJIbHUK C  IUIOLIAAbIO

nHpopMaruu

S=64cw*. UeMy paBHBI CTOPOHBI

MMpAMOYTOJIbHHUKA IIpu KOTOpOM
MEPpUMECTpP 6yz[eT HanMCHBIIHUM.
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[Tucemennast pabora Ne2

Ne CopepxaTenbHblil KOMIIOHEHT, KOTOPOMY Conepxanue 3a1aHuit

3a/1a4u COOTBETCTBYET 3a/IaHUE

1. B 3amaue HE0OX0IMMO TTPOU3BECTH [[noTHUKK nJIsi ONpeAesieHUus] JUTMHBI
aHaJIM3 COJACPKAHUS YCIOBHSI. OKPY>KHOCTH HWHOTJIa TIOCTYNAIOT TakK:

Ha NpAMOW OTKJIAJIBIBAIOT TPHU pasa Mo
nuametpy u pobasistor 0,15 nuamertpa.
OnpenenuTb OTHOCUTEIBHYIO OIIHUOKY.

2. AHanu3upys yCIOBUSI COJIEPIKAHUS 3aTpaThl Ha MEPEBO3KY TPY30B CYTHOM
3a/1au, HE0OXOAUMO COCTAaBUTH €€ W3 OJHOTO TIOpTa B JPYrol 3a CYTKH
MaTeMaTHYECKYyI0 MOJIETb. CKJIQJIBIBAIOTCS U3 MOCTOSIHHOM YacTH a

W TEPEMEHHOH, NPONOPUHOHAIBHON
kBazpary ckopoctu (K - xo3hummeHt
npornopunoHansHoctu). [lpu  kakoit
CKOpPOCTH V JIBIDKEHUE  Cy/IHA
Han0oJiee SKOHOMUYHO?

3. B 3anade, ananu3upys ycrnoBust Hyxno OTOPOJIUTH TEPPUTOPHIO
COJICpKaHUS U COCTABHB MPSIMOYT'OJIBHOU (DOPMBI CTPOHUTEIIBHOMN
MaTeMaTHYECKYyI0 MOJIeb, HE0OX0MMO jeHrol wmmHON 48 m. Brerumcanuts
peLINTD CC. pasMepbl CTOPOH MPSAMOYTOJIbHUKA, TTPU

KOTOpPOM IUIOLIa/lb TEPPUTOPUH OyIeT
HauOOJIbIIEH.
4. [IpousBecTy HHTEPHPETALUIO CeueHue Mo3eMHOTO KOPUIOpa UMEET
pE3yNbTaTOB PEUICHUS 3a1a4H. dbopMy NpSMOYTrOJILHUKA,
3aBEpPIICHHOTO CBEPXY MOIYKPYTOM.
[Tepumetp ceuenus 18 m. [Ipu kakom
paauyce Mojaykpyra Iiomia/ib Ce4eHUs
OyneT HanOoJIbIIeH?
5. Cnenarb aHaau3 NOJY4EHHOM TpamBaliHO€ J€moO UMET BHUJI TeJla

nHpopMaruu

BpaIlEHUs], TIOJTy4€HOTO TIPU BpAIICHUH
NPSMOYTOJIBHOM ~ Tpamenuud  BOKPYT
OoubIIero ocHOBaHMs. HaliTh eMKOCTB
JICTIO, €CJIM TapallelIbHbIE CTOPOHBI
Tpanenuu paBHbl 4,25m wu 6,5m, a

BbICcOTA —9 M.
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IHPUJIOKEHUE B

I'pannynblie 3HaYeHus t-kputepus CtoiogednTa 1s 5 % n 1%-1ro ypoBHA 3HAYMMOCTH B
3aBHCHMOCTH OT YHCJIA CTeneHel cBo0oaAbI

df FpaHI/IHLI SJHAYCHUA df FpaHI/IIlbl SJHAYCHUA
p=0,05 p=0,01 p=0,05 p=0,01
1 12,70 63,65 46 2,013 2,687
2 4,303 9,925 47 2,012 2,685
3 3,182 5,841 48 2,011 2,682
4 2,776 4,604 49 2,010 2,680
5 2,571 4,032 50 2,009 2,678
6 2,447 3,707 51 2,008 2,676
7 2,365 3,499 52 2,007 2,674
8 2,306 3,355 53 2,006 2,672
9 2,262 3,250 54 2,005 2,670
10 2,228 3,169 55 2,004 2,668
11 2,201 3,106 56 2,003 2,667
12 2,179 3,055 57 2,002 2,665
13 2,160 3,012 58 2,002 2,663
14 2,145 2,977 59 2,001 2,662
15 2,131 2,947 60 2,000 2,660
16 2,120 2,921 61 2,000 2,659
17 2,110 2,898 62 1,999 2,657
18 2,101 2,878 63 1,998 2,656
19 2,093 2,861 64 1,998 2,655
20 2,086 2,845 65 1,997 2,654
21 2,080 2,831 66 1,997 2,652
22 2,074 2,819 67 1,996 2,651
23 2,069 2,807 68 1,995 2,650
24 2,064 2,797 69 1,995 2,649
25 2,060 2,787 70 1,994 2,648
26 2,056 2,779 71 1,994 2,647
27 2,052 2,771 72 1,993 2,646
28 2,049 2,763 73 1,993 2,645
29 2,045 2,756 74 1,993 2,644
30 2,042 2,750 75 1,992 2,643
31 2,040 2,744 76 1,992 2,642
32 2,037 2,738 78 1,991 2,640
33 2,035 2,733 79 1,990 2,639
34 2,032 2,728 80 1,990 2,639
35 2,030 2,724 90 1,987 2,632
36 2,028 2,719 100 1,984 2,626
37 2,026 2,715 110 1,982 2,621
38 2,024 2,712 120 1,980 2,617
39 2,023 2,708 130 1,978 2,614
40 2,021 2,704 140 1,977 2,611
41 2,020 2,701 150 1,976 2,609
42 2,018 2,698 200 1,972 2,601
43 2,017 2,695 250 1,969 2,596
44 2,015 2,692 300 1,968 2,592
45 2,014 2,690 350 1,967 2,590
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HNPUJIOKEHUE I
DaKyJIbTATUBHI KYPC «JIEMEHTbl MATEMATHYECKOI0 MOAETHPOBAHUSD)

IIporpamma ¢paxyabTaTHBHOrO Kypca s ysamuxcs 10, 11 kiaccos no
MaTeMaTHKe

(DaKyJII;TaTHBHLlﬁ Kypc «JeMeHThI MAaTEMATHYECKOr0 MOAEJITHPOBaAHHI

Onucanune pa6oTbl: 3HaHWE MAaTEMAaTHKH SIBJIAIOTCS HEOOXOIMMBIM IS YENIOBEKA
B IPaKTUYECKOM NEATENBHOCTH, OITOMY NpU OOydeHHH MaTeMaTHKe OCOOEHHO
Ba)XHO HE TOJBKO OOECNeYUTh HMX YCBOGHHE M TNPUMEHEHHWE IPH PeLICHUH
MaTeMaTH4YeCKUX 3aJay, HO U chOPMUPOBATH YMEHHE NIPUMEHATh 3TH 3HAHUS IS
pelleHys 3a/a4, BO3HUKAIOIIUX B PaziIM4HbIX cepax NesTeNbHOCTH YelOoBeKa.
OnuuM w3 cpenctB (OPMHpOBAaHHS TaKOrO yMEHHS SBISIOTCS IPHKIIaJHbIE
3afayd. VIMEHHO 3ajauu NPUKIAJHONO XapakTepa IO3BOJIIOT OCYLIECTBIATH
MEXIIPEIMETHbIE CBA3M MaTeMaTUKA C JAPYTUMH IIpeMeTaMH, TaKUMH Kak
reomMeTpusi, GU3NKa, XUMHUS U T. [I.

Cam nporecc penreHus J1000# MPUKIAJHOM 3aa4d MMOJHOCTBIO Oa3upyeTcs
Ha MaTeMaTH4YeCKOM MOJEIMPOBaHUU. B CBS3M C 3TUM yMeHHE O00ydYaroIIUXCs
pemaTte NpPUKIAJHbIE 3aJadyd 3aBUCUT OT YPOBHS OBJAJEHHS HUMH dJIEMEHTaMHU
MaTeMaTH4ecKoro MozenupoBanus. llIkonbHukW, oBnajeBIIde Oa30BBIMH
IIOHATHAMHA MaTEMaTHYECKOTO MOJENUPOBaHMS, MOTYT YCIEIIHO CIIPaBISATHCS C
pelleHHeM JIIOOBIX MaTeMaTU4YeCKUX 3a1a4, B TOM YHCIIE W PUKIIJHbIX.

JlocTaTouHOe KOJIMYECTBO IPUKIANHBIX 3aJad BCTPEYaeTcss B TECTOBBIX
3amanusx PISA mo maremartuke. [lanHble 3ama4yn chopMyJIUpOBaHBl B KOHTEKCTE
MIOBCEJTHEBHOM JKU3HHU, NPH DELIEHUH KOTOPBIX HEOOXONUMO HMETh HaBBIKH
MOJIETUPOBaHUs, TO €CTh YMETh CTPOUTh MaTeMaTU4eCKyI0 MOJIeNb IpeiaraeMoi
IIOBCETHEBHOM CUTYyallHH.
Hean kypca: obecredyuTh NPOYHOE U CO3HATENIBHOE OBJIAJIEHHE YYaIlUMHUCS
CHCTEMOM MaTeMaTHYeCKHX 3HAaHUWH U yMeHHUH, HeOOXOIUMBIX B ITOBCEIHEBHOH
KHU3HU.
3agauum Kypca:
— 000CHOBATh aKTYaJIbHOCTh PEILeHHUs IPUKIAIHBIX 3a/1a4;
— IIOKa3aTh CBs3b T€M IO MaTeMaTHKe M3 IIKOJBHOW IPOrpamMMbl C peajlbHOM
KHU3HBIO;
— cOpMHUpPOBATh YMEHHE CTPOUTH MOJEINH IS IPUKJIaJHbIX 3a/1a4;
— c031aTh HEOOXOAUMBIE YCIOBHUS ISl CAMOCTOSITENIbHON paboThl ydaluxcs;
— Hay4YHUTbh aHAJIM3UPOBATH PEIIeHHYIO 3aa4y, (GOpMyIHpOBaTh BBIBOJ 110 HEH;
— Ppa3BHBaTh JJOTUYECKOE MBIIIJIEHUE ¥ BEIYUCIUTENIbHBIE HABBIKHU;
— (dopMupoBaHHe YCTOHYMBOIO MHTEpeca K NpPEIMETY, BBIIBICHHE M Da3BUTHE
TBOPYECKUX CIIOCOOHOCTEIH;
IIOMOYb HAy4HWTh pellaTh IIKOJbHbIE U Ipe/JlaraeMble B TECTOBBIX 3aJaHHUAX
EHT 1o npenmery «Matematuueckas  I'paMOTHOCTB»  INPHKJIAJHEIE
MaTeMaTH4eCcKue 3aJauu.

TpeGoBaHHs K YPOBHIO NOATOTOBKH y4YallHXCS.
B pesysabTaTe H3y4eHHs Kypca y4alIHiics A0JKeH 3HaTh (IOHHMATh):

— TOHSATHE MaTeMaTHYECKON MOJENH;
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— TIOHATHE aJIrOPUTMa, IPHUMEPHI AITOPUTMOB;

— KakK HCIOJB3YIOTCS MaTeMaThyeckue (pOopMyIbl, YpaBHEHHS ¥ HEPaBEHCTBA,
NPUMEpPbI UX NPUMEHEHUs IS PELIeHHs MaTeMaTHYeCKUX M PUKJIAIHBIX 3a/a4;

— Kak MaTeMaTH4eCKH ompezesiseMble (QYHKIMHM MOTYT OIUCHIBATH peallbHbIE
3aBUCHMOCTH, NIPOM3BOAUTH IIPUMEPBI TAKOTO ONMUCAHMUS;

— 3Ha4YCHHE MaTeMaTH4YeCKOro MOJENMPOBaHUS MU  pelleHHs  3ajad,
BO3HUKAIOIMX B TEOPHM M HA [PaKTHKe, NPUMEHEHHE MaTeMaTHYECKOro
MOJIEIUPOBaHMS K aHAJIM3y U HCCIIEIOBAHUS MPOLIECCOB U SBJIEHUM B OOIIECTBE U
MIPUpOJE.

YMeTb HCHO/Ib30BATH NPHOOGpPETEHHbIE 3HAHAS B NPAKTHYECKOH

AeAITeJIbHOCTH H NOBCEAHeBHOM KH3HH /1JI:

— MPaKTHYECKHUX PacdyeToB Mo Gpopmyliam;

-  OIIMCaHHUs C MOMOIIBIO GOPMYJ Pa3IUYHBIX 3aBUCHMOCTEH, NPE/ICTaBIEHHE UX
rpagu4ecKy, HHTepIpeTalnun rpaduKoB;

- PpeLIeHUs NPHKIAOHBIX 3a/a4, B TOM YHUCIE COLHAIbHO-3KOHOMHYECKHX M
busnveckux;

- TIOCTPOEHHE U UCCIIEJOBAHHE POCTEHIINX MAaTeEMaTHYECKUX MOJIEIIEH;

- MCCIIe[OBAHHMS, MOJEIMPOBAHUS HECIOKHBIX MPAKTHYECKHX CHTYalui Ha
OCHOBE U3y4€HHBIX (OPMYIT U CBOKMCTB QHryp;

- y4eGHO-HCCIIeN0BaTeNbCKOM paboThl;

MecTo npeamera B yueGHOM mI1aHe.

@akynbTaTUBHEIH Kypc «DIEMEHTHl MaTeMaTHYeCKOTrO MOIETMPOBAHHUSM»
BKJIFOYAeT IIKOJbHBIA MaTepuan 1o anrebpe, aHaIW3y, I€OMETPHH, TEOPUH
BEPOATHOCTH U MaTeMaTHYECKON CTATUCTHKH.

IIpumepHas nporpamma paccuurtana as 10-11 kinaccos Ha 30 yue6HBIX yacoB (2
yaca B HEJIEJIO0).

YyeGHo-TemMaTHYeCKOE NJIAHHPOBAHHE

Ne Koun-
I/T1 Conepxanue BO
4acoB
1 IlonsTne o MaremaTHueckoi MoJeNH. JTambl MATeMaTHYECKOro | 2
MOJIETTUPOBAHHUS

2 Anroputmsl B MateMatuke. I'paduueckuii anroputm. Biok cxema 2

3 MaremaTiueckoe MOZIeIMpOBaHKe IIPH PEIeHUH 3a1a4 2

- IIpHKkiagHble 3a1a4K 10 TE€OMETPUH 2

5 IIpuknanHele 3aa4 OBITOBOTO MIIH ONTHMH3ALMOHHOTO Xapakrepa | 2

6 IIpuknanHele 3aja4k ¢ GU3NUECKUM COAEPIKAHHEM 2

7 IIpuknagHble 3a1a4 ¢ 9KOHOMHUYECKHUM COIEpPIKAHHEM 2

8 IIpuknagHele 3aauk ¢ GHOJIOrHYECKHM COJepIKaHUEM 2

9 IIpuknangHble 3aJa4l C XUMHYECKHAM COJIEP)KAHHEM 2

10 3aayy Ha NpUMEHEHHE TIPOU3BOAHON 2

11 3agayy Ha NpHMMEeHeHHe HHTerpaia 2
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12 I[TpuknagHble 331244 O TEOPHH BEPOSTHOCTH 2
13 IpyknasHbIe 331aUK C HCIIONB30BAHHEM KOMOMHATOPHKH 2
14 IIpuknagHble 331244 0 MaTEMaTHIECKOW CTATHCTUKE 2
15 Pemenne nmpuKiIafHBIX 3aay MpeularaeMbiX B TECTOBBIX 3aJaHMAX | 2
EHT no npeamery «MartemMaTuueckasi [paMOTHOCTE
HUTOI'O: 30
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