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BKJIIOUEHUE AHI'JIOS3BIYHBIX ®PATMEHTOB
B 3AHSTUE 11O MATEMATHUKE KAK CITOCOB
ITOBBILIEHWS MOTUBALIMY OBYUYAIOIIIUXCSI
T'YMAHUTAPHOU HATIPABJIEHHOCTH
K N3YUEHUIO JUCHUITIMHBI

AHHOTaUA

OO6cyxmaercs mpobieMa TMOBBIICHUS y4eOHOM MOTHBAIMM OOy4aromuxcs
JIMHTBUCTUYECKOW M TYMAaHHTApPHO-3CTETUYECKON HANPABICHHOCTH K M3YYCHHUIO MaTe-
MAaTHKH, a TAKKE Pa3BUTHS HAIPABJICHHS W3YYCHUSI MAaTEMAaTUKH HA MHOCTPAHHOM (aH-
[JIMHACKOM) SI3bIKE IIPU TMOATOTOBKE OYAyIIMX II€AaroroB-MaTreMaTHKoOB. B kadecTse
croco0a TOBBIIICHHST MOTHBAIMU K W3YYCHUIO MAaTEMaTHKH IPEJUIaracTcsi BKIFOUCHHE
AHTJIOS3BIYHBIX ()PArMEHTOB B 3aHATHS MO MPEIMETy. JTO TpeOyeT 3HAYUTEIbHbBIX B3a-
UMHBIX YCHJIMH Teiarora ¥ oOydJaromuxcs. AnpoOarus rmokasaja MepcrieKTUBHOCTh
HO/IX0/1a TIPY YCIIOBHUH MOCIIEA0BATEIFHOCTH M HACTOWYMBOCTH B €r0 IPUMEHECHHH.

KiroueBble ci10Ba: aHIIIOSN3BIYHBIC (PparMeHThl, yueOHass MOTHBALMS, METO-
JIMKa IPEroAaBaHMsl MAaTEeMaTHKU.
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INCLUSION OF ENGLISH FRAGMENTS INTO THE MATHEMATIC
LESSON AS A WAY TO INCREASE THE MOTIVATION
OF HUMANITARIALLY ORIENTED STUDENTS

TO STUDYING THE DISCIPLINE

Abstract

The problem of increasing the educational motivation of students of linguistic
and humanitarian-aesthetic orientation to studying mathematics is discussed, as well
as the development of the direction of teaching mathematics in a foreign (English)
language in the learning the future mathematicians — teachers. As a way to increase
the motivation for studying mathematics, it is proposed to include English-language
fragments in the math lessons. This requires considerable mutual efforts of the teach-
er and students. Approbation showed the prospects of the approach, provided con-
sistency and perseverance in its application.

Keywords: educational motivation, teaching mathematics, methodology of
teaching mathematics.

ObecnieueHre KaueCTBEHHOro 00pa30BaHUs B COBPEMEHHOW LIKOJE TpeOyeT
KOMIUIEKCHOTO pEIICHHs MHOXKECTBa B3aMMOCBS3aHHBIX 3a7a4 Ha BCEX YPOBHSIX
o0pa3oBaHMsl, — OT JOMIKOJIBHOTO 0O0pa30BaHUs IO YHHUBEPCHUTETCKOH MOATOTOBKH
yauteneid. OMHOHN U3 TaKuX 3a7ad SBJSIETCS CO3/aHNe HEOOXOAMMBIX YCIOBHH IS
(opMUPOBaHHUS MOJIOKUTEIBHON YUeOHON MOTHBAILIUU U €€ Pa3BUTHUS y LIKOJIbHU-
KOB U CTYJIEHTOB. B CBs3U ¢ 3TUM aKkTyasieH NOUCK cioco00B (hOpMHUpPOBaHUS a/IeK-
BaTHBIX YCTOMYMBBIX MOTHBOB K YUYEHHIO y OOyYaroIIMXCsi, KOTOpbIe Obl CIOCOO-
CTBOBAJIM Pa3BUTHIO 3(PPEKTUBHON yueOHON IEeATENbHOCTH. AKTYaJIbHOCTH IPO-
OJIEMBI COTIPSIKEHA C TMCUXOJOTUIECKIMHI OCOOCHHOCTSIMU COBPEMEHHBIX MOAPOCT-
KOB, 3HAYUTEJILHO OTJIMYAIOIMINUX UX OT MOAPOCTKOB MPEIBIIYIINX MOKOJIECHUH (CM.,
Harp., [5, 6]). [lokonenue nerei, poxaeHHbIX ocie 2000 r. COBpeMEeHHBIE TICUXO-
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JIOTY Ha3bIBAIOT «MUJUICHUYMaMI», «IU(DPOBBIMU a0OpUTEHAMUY, «CETEBBIM TTOKO-
aennem» (N-Geners), «Z-Generation» u T. 1. LleHHOCTHO-MOTHBaLMOHHAs cepa co-
BPEMEHHBIX MOJIOJBIX JIOAECH B NEPBYIO OYEPEAb XapaKTEPU3YETCs MTOCTOSIHHBIM I10-
MCKOM Y€ro-TO HOBOI'O: MOJIOJICKH HE HPABUTCS JIOJITO 3aHUMAThCSl OJHUM TEM XK€,
OHHU HE XOTST MOJOJTY paboTaTh Ha OJHOM MecTe M B onHOW mpogeccun. Kak co-
TPYAHUKH OHU HalleJIeHbl Ha TMOKUIl rpa)uKk U BO3MOKHOCTb JUCTAaHIIMOHHOM pabo-
ThI, YTOOBI XBaTAJI0 BPEMEHU ISl IPOYMX MHTEPECOB U CAMOPA3BHUTHUS, CaMOpean3a-
U BHE paboThl. « MUIIEHUYMBD» JKIYT HEMEJIEHHOTO BO3HArpakJIEHUs 3a JII000i
MOCTYTOK, MOMEHTAJIbHOW OTBETHOW PEAKIMU, PE3yJIbTAaTOB, BUACOUIPbI NPUYUMIH
UX K YETKUM YKa3aHUSIM U KOHTPOJIO, TO3TOMY B PEalbHOM JESITeIbHOCTH OHU HE
CHOCOOHBI JIEHCTBOBAaTh CAMOCTOSATENBHO M HE XOTAT JIENIaTh YTO-TO 0€3 OYEBUIHOM
BBITOZBL. X neiicTBUs yalle BCEro HalpaBJICHbl HE HA KOHKPETHBIM pe3yJIbTaT, a Ha
MIPOLIECC, TO3TOMY, CTAIKUBASICh C TPYAHOCTSMHU, OHU NPEIIOYUTAIOT OTCTyHaTh [6].
['oBopst 006 0Opa3oBaTEIbHBIX YCTPEMIICHUSX COBPEMEHHOM MOJIOACKH, MOXKHO yKa-
3aTh Ha UX BBIPAXKEHHYIO T'YMaHUTapHO-3CTETUYECKYIO HAIIPaBICHHOCTh, 4 HE ecTe-
CTBEHHOHAY4HYIO U TexHosiorudeckyo. [laxe B coBpemeHHbIX MKT- 1 MOOMIBHBIX
TEXHOJIOTHUSIX, €II€ HEJJABHO CUYUTABIINXCS CKOPEE NHKEHEPHBIMU, HBIHE MPEBATTUPYET
ryMaHHUTapHass KOMIIOHEHTa, 0OYCIIOBJICHHAS JKETaHUEM HCTIOIbh30BaTh YK€ TOTOBBIC
pa3paboTKH, a HE CO37aBaTh HOBBIE BHICOKOTEXHOJIOTUYECKHUE TIPOTYKTHI.

Mexny Tem, peanabHas )KM3Hb IIPU CYLIECTBYIOLIEM YPOBHE Pa3BUTHUS COLU-
IIbHO-PKOHOMHUYECKUX OTHOIIEHH B Poccuu naneko He Bcerga OTBEYAET OKHJIA-
HUSIM MOJIOJBIX POCCHUSIH, BBIITYCKHUKOB IIKOJI, KOJIeIkKel, By30B. [logasmstoiiee
OOJBIIMHCTBO, IPUCTYIas K COOCTBEHHOM MPO(ecCHOHaNbHON TPYIOBOM JIeATeNb-
HOCTH, OBICTPO CTAJIKHUBAIOTCS C JKECTKUMHU M OTPE3BIISIOLIMMU pEaTUsIMU COBpeE-
MEHHOTO MUpa.

CoBpeMeHHBIN XO3SIMCTBEHHBIN YKIIaJ TpeOyeT Y MOJIOJOTO CHEIHaInCTa
HaJU4usl JOCTATOYHO BBICOKOTO YPOBHSI MaT€MaTH4YE€CKOW, ECTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW MOATOTOBKH, aHAIMTUYECKUX HABBIKOB, OTBETCTBEHHOCTH, CIIO-
COOHOCTH M TOTOBHOCTH K OOYYEHUIO B T€UEHUE BCEU KU3HU, CTPECCOYCTOMUUBO-
CTH, HALIEJICHHOCTH Ha 0€3yCIIOBHOE JOCTHIKEHHE MO3UTUBHOTO KOHEYHOI'O PE3YJIb-
TaTa CBOETO TPYJa, YMEHUS MPOAYKTUBHO paboTaTh B KOMaH€ (B T.4. MHTEPHAIU-
OHAJIbHOM), TOTOBHOCTh K JUIMTEJIbHOM CHCTEMAaTU4YeCKOW padoTe B YCIOBUSAX
KECTKUX OrpaHU4YeHHI (BPEMEHHBIX, PECYpCHBbIX, (PMHAHCOBBIX) M T. M. Peruo-
HaJIbHOM OCOOEHHOCTBIO TEXHOJOTUYECKU U MPOMBIIIJIEHHO HACBHIIIEHHOTO Y pallb-
CKOT'O PErroHa SIBISIETCS OCTPbIN Je(UUUT BBICOKOMPO(PECCHOHANBHBIX HHKEHEP-
HBIX KaJpoB (MEeTaJTyprusi, MeTauiooopadorka, MammHoctpoenue, UKT, xumuue-
CKH€ U OMOTEXHOJIOTHH, U Ap.) U TEXHUYECKUX CHEIUATUCTOB JIJIsi OOCTY KUBaHUS
BBICOKOTEXHOJIOTHYHBIX Pa0OuYUX MECT (CTaHKH C MPOTPAMMHBIM YIMPABICHUEM,
KOHBEMEpPHBIE M aBTOMATHYECKHE TMOTOKOBBIE JIMHHUH, POOOTOTEXHUYECKUE KOM-
wiekcsl U 1p.). OTpaxkeHneM 03a00UE€HHOCTH paboTojaTenei «KaJpoBbIM TOJIO-
JIOM» Ha YKa3aHHbIX CHEUUAIUCTOB cTajo nosiBaeHue lIporpammsl «Ypanbckas
uHxeHepHas mkonay [14]. Octporo mnedummra crenuaaIucToB TUHTBUCTUICCKON 1
I'YMaHUTApHO-3CTETUYECKON HAIPABICHHOCTU (SI3bIKOBEJOB, IOPUCTOB, 3KOHOMMU-
CTOB, MEHE/[)KEPOB, TIOJUTOJIOTOB U T. I.) B peruoHe He HaOmogaercs. CkazaHHOE,
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KOHEYHO, HE OTMEHsIET HEOOXOIMMOCTH MOJAIOTOBKH B pa3yMHOM o0beMe mpodec-
CHUOHAJIOB BBICOKOT'O YPOBHS JJIsl ITUX OTpaciel.

Hanumo oueBugHOE MPOTUBOpEYHE MEXKAY TPeOOBAaHUSMU COBPEMEHHOIO
TEXHOJIOTUYECKOT0 O0IIeCTBa K BHICOKOMY YPOBHIO MaT€MaTU4Y€CKOW, €CTECTBEH-
HOHAYYHOW M TEXHOJIOTMYECKOW IMOJATOTOBKH BBITYCKHUKOB BCEX YPOBHEW CHUCTE-
MbI 00pa30BaHUsl U SIBHBIM HEKEJIAHHEM 3HAYUTEILHOM, €Clid HEe cKa3aTh, MpeBa-
JTUpYIOUIEH, A0 00Yy4YaroInXcs, COOTBETCTBOBATh 3TUM TpeOoBaHusM. [locnen-
HEE OTYACTH 3aMENIAETCS] OTHOCUTEIBHO OOJbIIEH CKIOHHOCTHIO MOJOACKH U3Y-
4aTh MPEIMEThl T'YMAaHUTAPHO-ICTETUUECKON HampaBiieHHOCTH. Cka3aHHOE IO/I-
TBEPKJIa€TCsI BBIOOPOM ISl CIaud BBITYCKHUKOB POCCHUHCKHX IIKOJ MPEIMETOB
EI'D. Tak, Beinyckuuku-2018 BeiOpanu Ha EI'D obmectBo3Hanue (32%), ucroputo
(25%), muteparypy (9%), dusuxy (9%), unoctpannbsii s3bik (5%), reorpaduro
(5%), undopmatuxy (5%), ouonoruto (4%), xumuto (3%) [11]. BHOBb Gomblas
YacTh BBIITYCKHUKOB XOUET MOWTH «B FOPUCTBI U IKOHOMUCTHI», @ HE «B HCCJIEI0BA-
TEJIN, UHKEHEPHI, TEXHOJIOTH». J{JI1 COBpEeMEHHOTO TII00aIbHOTO ¥ WH(OpMAIMOH-
HOTO OOIIECTBA YJIWBHUTEIHLHO HHU3Ka JIOJS ydammxcs, BbiOpaBmux EI'D mo uHo-
cTpanHoMy s3bIKy U mHGopmatuke u UKT. MaccoBoe Hexenanne MOJIOJASKH TITy-
00KO M3ydaTh MaTeMaTUKy, (GDU3UKY, XUMUIO, IPYTHE MPEIMETHI €CTECTBEHHOHAY Y-
HOTO IUKJIA, «IOAKPEIUISETCS» HECIIOCOOHOCTRIO MEeIaroruieckoro Kopiyca oodec-
MEYUTh, B 1EJIOM, JIOJDKHBIM YPOBEHb MOTHBAIIMU K MU3YYEHHUIO 3TUX JUCIMILIHH.
Henb3st ckazarh, 4TO pOCCUNCKOE HAYYHOE U 00pa30BaTEIbHOE COOOIECTBO HE MbI-
TaeTCsl U3MEHUTDH CJIOKUBIIIEECS HETaTUBHOE TOJIOXKEHUE Aei: co3nana Konnenmus
Pa3BUTHS MaTEMaTHUECKOTO oOpa3zoBanusi B PO [12], exxeroHo 3BydaT MPU3BIBBI K
BBIITYCKHUKAM IITKOJI OT/IaBaTh MPEANOYTEHUS MHKEHEPHBIM HAMPABJICHUSM MO0~
TOBKH; OJIHAKO 3HAYMMOTO JIEMCTBUA 3TO MOKAa HE BO3bIMENO0. Ha Tonbko 4TO CoO-
cTosiBIIeics mpencraButenbHoi XIX Anpenbckoil KoHpEpeHIMU 1o mnpobieMam
Pa3BUTHS SKOHOMHKHU U 001IecTBa [4] BBIJACICHBI CIEAYIONINE YEThIPE MTPUOPHUTET-
HBIX 00pa30BaTENbHBIX HAMPABIICHUS: BHIPABHUBAHUE BO3MOXXHOCTEH JETEH MOIy-
9UTH 00pa3oBaHNe, OOHOBIICHUE IIIKOJIBI JUTsI TOAPOCTKOB (CPEIHUX KIIACCOB, B KO-
TOPOM JAETH YacTO TEPSIOT MHTEpEC K yueOe), CO3JaHue YCIOBUM U MOTUBAILIUU J1JIsT
HEIMPEPHIBHOTO 00pa3oBaHus (00yUYeHHE B3POCIBIX) U PABHBIN JOCTYI K BBICIIEMY
U CpellHeEMY pOo(ecCHOHaTbHOMY 00pa30BaHUIO.

C y4eToMm CKa3aHHOTO, CYIIECTBEHHOE MOBBIIICHUE U MOJJIEPKaHUE YPOBHS
MaTeMaTHYECKOU MOATOTOBKM O0YUYarOIIUXCSl HA BCEX YPOBHSX SIBJISIETCS OJTHOU U3
aKTyaJIbHBIX M KJIFOYEBBIX 3a71a4 POCCUHUCKOM, U, B OCOOCHHOCTH, YPAIbCKON peru-
OHAJILHOM cucTeMbl 00pa3oBanusl. Llenbio HacTosIIEH PabOTHI SBIISIETCS anpoOaIus
BKJIFOUEHUS aHTJIOS3BIYHBIX (PparMEHTOB B 3aHSTHE MO MaTEMaTHUKE B KayeCTBE
croco0a MOBBINIEHNUS MOTHUBAIIMKM OOYYAIOIIMXCSA JTUHTBUCTUYECKONW U TyMaHHUTap-
HO-3CTETUYECKOW HAIMPABJICHHOCTH K HW3YYECHHIO MPEAMETA, a TaKKE pa3BUTHUA
HaIpaBJICHUS] U3YUYEHUS] MAaTEMAaTUKH HAa WHOCTPAHHOM (AHIJIMICKOM) S3bIKE IMpHU
MOATOTOBKE OYIyIIUX MEeAaroroB-MaTeMaTHuKOB.

3asiBJICHHAs 1I€JIb CTAThU TAPMOHUPYET ¢ HOPMATUBHBIMU TPEOOBAHUSIMU CO-
orBeTcTBYyOIMX DenepanbHbIX TOCYIapCTBEHHBIX 00Pa30BATENIbHBIX CTaHJIapTOB
M0 MEJAroruyeckuM HampasieHusM noarotoBku. Tak, ®I'OC BO no nampasiie-
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Huto «44.03.05 — Ilemarornueckoe obpazoBaHue (C AByMS MPOGUISIMU MOATOTOB-
ku)» [15] ompenensier, yTo BBIMYCKHUK, OCBOMBIIMI Mporpammy OakajiaBpuarta,
JIOJDKEH 00JIafaTh CIEAYIOIMIMMHA OOIIEKYIbTYPHBIMUA U MPO(PECCUOHATBHBIMU KOM-
HNETEHUUSAMH (BBIOOPOYHO): «CHOCOOHOCTBHIO MCHOJIB30BAaTh €CTECTBEHHOHAYUHBIE U
MaTeMaTU4eCKUe 3HaHUS JJI1 OPUEHTUPOBAHUS B COBPEMEHHOM HMH(OPMAIIIOHHOM
npoctpanctBe (OK-3); cmocoOHOCThIO K KOMMYHUKAllMM B YCTHOW M MUCBMEHHOU
(opMax Ha PyCCKOM M MHOCTPAHHOM S3bIKaX JUJIsl PEIICHUS 33/1a4 MEKIMYHOCTHOIO
U MEXKYJIbTypHOT0 B3aumoaeicTBus (OK-4); roTOBHOCTBIO UCIIOJIB30BATh CUCTEMA-
TU3UPOBAHHBIE TEOPETUUECKHUE U MPAKTUUECKUE 3HAHUS I IOCTAHOBKHU U PELICHUS
UCCIIeIOBATeNbCKUX 3aa4 B oOnactu obpazoBanusa (I1K-11); cmoco6HOCTRIO pyKO-
BOJUTH YUeOHO-UCCIIEIOBATENBCKOM AesATeIbHOCThIO oOyJaronuxcs (ITIK-12)», u np.
Pa3Butre ykazaHHBIX U JIp. MIPOPECCUOHANBHBIX KOMIIETEHIIUHN y OyAylInX neaaro-
rOB-MAaT€MaTUKOB, B CBOIO OYEpE/b, TAPMOHUPYET C IUIAHUPYEMBIMU PE3YJIbTATAMHU
OCBOEHUSI OCHOBHOM 00pa3zoBaTebHON MpOrpaMMbl OCHOBHOT'O OOIIEro o0Opa3oBa-
Hus [16]. B wactHOCTH, M3ydeHue npeameTHol obnactu «Maremaruka u naHopma-
TUKa» JIOJDKHO OOECIEUNUTh «OCO3HAHME 3HAUEHHUs] MaTeMaTHUKU U MH(OPMATHKU B
MOBCETHEBHOM JKU3HU YEJIOBEKa, TOHMMaHUE PO MHPOPMALIMOHHBIX MPOILIECCOB B
COBPEMEHHOM MHpE; (GOPMHUPOBAHUE MPEICTABICHUN O MaTeMaTUKE KaK 4YacTH 00-
IEYETI0BEYECKOM KYJIbTYpPbl, YHUBEPCAIIbHOM SI3bIKE€ HAYKH, MO3BOJISIOLIEM OMHCHI-
BaTh M M3yYaThb pealibHbI€ MPOLECCHl U sBIeHMs. M3ydeHne nmpeaMeTHol o0aacTu
«MHOCTpaHHBIN S3BIK» JOJHKHO 00eCneYnTh «(POPMUPOBAHUE U COBEPLIEHCTBOBAHUE
MHOSI3bIYHON KOMMYHHMKATUBHOM KOMIIETEHIIMU; PACHIMPEHUE U CHCTEMAaTU3alUs
3HAHUHU O SI3bIKE, PACIIMPEHHUE JIMHIBUCTUUYECKOTO KPYro3opa U JIEKCHYECKOro 3ara-
ca, laJbHEeHIIIee OBJIaJIeHHUE 00IIel PEUeBOM KYJIbTYPO».

Taxum o6pazom, ®I'OC 70CcTaTOUHO YETKO CTABAT 3a7a4u 0€3yCIOBHOTO JI0-
CTHXKEHMSI 00pa30BaTeIbHBIX PE3YJIbTATOB U BBHIIIOJHEHHS TOTO COIIMATIBHOIO 3aKas3a,
KOTOPBIA MPEABABIIAECT CErOJHS COLIMYM K IIKOJE W B3y, HE BBIIEISSA IIPH 3TOM B
KayeCTBE MPUOPUTETHBIX JIMYHOCTHBIE XKejlaHus oOydaromuxcs. Bmecre ¢ Tem, Mo-
TUBAIMS B IMIKOJLHOM OOpa30BaHUM UTPAET HE MEHEE BAXKHYIO POJb, YEM CaM Ipo-
Hecc OO0y4YeHHs MIKOJNBHUKOB. [IpakTukyromye megaroru 3HaIT, YTO MO MHOTHM
NPUYMHAM, BKJIIOYas HEraTUBHOE OTHOLIEHHE K CAMOMY IPEAMETY, IPErnoaaBaTh
MaTEeMaTHKy B T'YMaHUTAPHOM KJIACCE€ OYEHb HENMPOCTO, U, TEM HE MEHEE, HY’KHO U
BakHO. HeoOxonmMo crienarh Bce BO3MOYKHOE, YTOOBI 3aMHTEPECOBATh 'yMAHUTAP-
HO-OpPUEHTUPOBAHHBIX JIETEH B M3YYEHUHM MAaTeMaTWKHU. B yacTHOCTH, cliemyeT Tak
OpPraHMU30BaTh YYEOHYIO JIEATENbHOCTh, YTOOBI OHA CIIOCOOCTBOBAJIA PA3BUTHUIO TIO-
3HABATEJIBLHOTO MHTEpeca, moMoraia (OpMHUpPOBAHUIO y HIKOJbHUKA (CTyAEHTA) Ta-
KUX JIMYHOCTHBIX KAaYE€CTB KaK MbITIMBOCTb, aKTUBHOCTb, TBOPUECTBO, HACTOWYM-
BOCTb, KOTOpbIE 00€CHeurBaeT FapMOHUYHOE Pa3BUTHE JIMYHOCTHU. Y4eOHas nes-
TENBHOCTD JIOJDKHA CO34aBaTh IIMPOKHE BO3MOXHOCTH U1 CaMOpeaIu3aluu yda-
IIUXCS C PA3JIMYHBIM YPOBHEM UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH.

OTMmeTuM, 4TO MOUCK CHOCOOOB MOBBIIIEHHWS MOTHUBALMU OOyYaroUIUXcs K
U3YYCHHUI0O MAaTEMaTUKU SBIISIETCS «BEYHO3EJICHOW» MpobiemMoii, He Toapko B Poc-
CUH, HO U 3a pyOexxoM. MIHTEHCUBHBIE HCCIEN0BaHUS 10 MOTUBALUHU IIKOJIBHUKOB
U CTY/ICHTOB K U3YUYEHHUIO NIPEIMETa HE MPEKPaIlat0TCs; HEMallo padoT Mo TOU Te-
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MaTHKE BBIMOJHEHO HCCienoBaTeasiMu (HbIHE) Kadeaphl BhICIIEH MAaTeMAaTHKU U
MeToauku oOydenus matemaruke YplIlY [1-3, 7-10, 13, 17-22, 23-28, u np.].
Ocobas 3a00Ta 371eCh — IOMCK MOBBIIICHNUS MOTUBALMU 00YYAIOIIKUXCSl TyMaHUTap-
HO-3CTETHUYECKOH HampaBiieHHOCTH. J[06aBuM, UTO menaroruyeckas 1eaTeabHOCTh
TAaK)K€ CUATAETCA MPEUMYLIECTBEHHO I'YMAHMTAPHOM, JaXKe €CIIM peuyb MJET O pa-
00Te yuuTeNnsl MaTeMaTUKe B IIKOJIE WIM MPENoJaBaresiss MaTeMaTUKUA B MEIyHU-
BepcuteTe. OIHUM M3 BO3MOKHBIX JIEWCTBEHHBIX CIOCOOOB MOBBIIICHUS /WM
NOJAJIEp>KaHUsI MOTHUBAIIMM K M3YYEHHIO MAaTEMAaTUKH SIBISIETCS NPUMEHEHHE CMe-
HIaHHBIX MEeJIArorMYeCcKUX TEXHOJOTUM, KOTJIa K CTAaHJApTHOM (711 JAHHOTO Mpe-
MeTa) yueOHOM JIeATeTbHOCTH HEOXKHUIaHHO TOOABIISIIOTCS HEOOBIUHbBIE BUIBI yUeO-
HOI paboThl. B KauecTBe TAKOBBIX MOKHO PacCMaTPUBATh BKIIOUYEHUE AHTIIOS3bIY-
HBIX (DpParMEHTOB B YPOK MAaTEMAaTUKH.

B kadecTBe MHMIOTHOTO IMEIAarorMYECKOTO JKcrepuMmeHTa (ampeisb, 2018)
CTyJleHTaM-MaTreMaTukam 3 Kkypca Muctutyra Marematuku, Gu3nku, THGOPMATUKA
U TEXHOJIOTHH (4-1eTHHI OakajiaBpHuaT, OJlHa akaJeMu4ecKas rpymnma, 18 Jein.) ObI-
Ja HEOXHUJAHHO MIpeiokeHa paboTa B BUAE KOHTPOJS OCTATOYHBIX 3HAHUM IO
nucnuiuimHae «Matematnueckuii aHanu3» (MA) Ha aHrIMiCKOM si3bIke (oOpasen
3aaHus OpuBeaeH B npuil.). Camu 3a7aHus COAEpPKAIA MaTeMaTUYECKU MaTepu-
ain MA nepBoro Kypca (3JIeMEeHTbI TeOpUU (PYHKIMI U TEOPUU NIPEIETIOB), BaXKHBIMH,
OJIHaKoO, U JiIs Oyny1iei npohecCuOHaIbHOM IESATEIbHOCTH CTYIEHTOB, T.K., B 3Ha-
YUTEJIbHOM Mepe, ITOT YUeOHbI MaTepuai U3y4yaeTcsl B CTapUIMX Kiaccax cpeaHen
IIKOJIBI. BBIJIO MCTIOSIB30BaHO TPU AHAJIOTMYHBIX BapyaHTa MPOBEPOYHOrO 3aJJaHUS.
CryaeHTaM HY>XHO ObUIO MOHATH MaTEMaTHYECKOE COJECpPKAHUE 3aJaHMs], BBITOJI-
HUThH PEUICHUE C COOTBETCTBYIOIUMHU MOSICHEHUSIMU Ha aHTJIMICKOM si3bike. Dpar-
MEHT OJHOTO W3 CTYJICHUECKUX PEIICHUIN PEACTABIEH HUXKE.

Jlnst moBeimieHus 3PGHEeKTUBHOCTH PaOOThI CTYJEHTH OOBEAMHIINCH B Map-
Hble Opuraapl. B kakmoit mape oJlMH CTYACHT OTBEYall 3a S3bIKOBYIO YacCTh, IPYTOH
— 3a MaTEeMaTHYECKYIO 4acTh 0011eil paboThl. PaboTa BBIMONHATIACH B TEUEHUE ABYX
akajzieMu4eckux yacoB. Kak mokaszaiu HaOMtOI€HUS, BBINOJIHUTH MEPEBO 3aJaHUM
1 0(pOPMUTH pellIEeHNE HA MHOCTPAHHOM SA3bIKE MHOTUM CTYJIEHTaM yJajoCh JIMIIb
IPU UCIOJB30BAaHUU COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUN (HE BO3OpaHsi-
JIOCh UCIOJIb30BaHUs MIHTepHET-TIepeBOAUMKa), KPOME TOT0, CTYI€HThI UMENHU BO3-
MO>KHOCTb 33J1aBaTh TEXHHUYECKUE BOMPOCHI MPEMOJABATENIO (HA aHTJIMUCKOM SI3bI-
ke). Cnegyer OTMETUTh, YTO MOJABISIONIEE OOJBUIMHCTBO CTYJEHTOB HE TOJBKO
u3yuanu English B Tedyenne 6—7 netr B cpenHeil mkoye, HO U B TCUCHHE JIBYX Ce-
MecTpoB u3yuanu s3bik B YpI'TIY; npenoaaBaTensiMu ObUTH ONBITHBIE MTPENO/IaBa-
tesnu MHeTuTyTa HHOCTpaHHBIX 136IKOB YpIIIY.

VYBBI, AK€ ¢ YYETOM IIUPOKUX BO3MOKHOCTEH BBITIOJIHUTH paboTy Ha J00-
poTHOM mpodeccuoHaTbHOM ypoBHE (MaTemaruka + English), 60abmuHCTBY CTY-
JICHTOB HE YJAJIOCh; HE YAAJIOCh N30€XaTh peYeBbIX OMIMOOK MPU MUCbMEHHOM OT-
BeTe Ha 3ajaHusi. C paboToi crnpaBuiInCh TOIbKO 6 uenoBek (33%), a octayibHbIC
12 (67%) uCTIBITBHIBAIHM 3HAYUTENBHBIE TPYAHOCTH B OGOPMIICHHH S3BIKOBOM CO-
cTaBJisroNIed naHHOM paboThl. Kak mokaszana mpoBepka, MpoOesbl B CBA3YIOIIEM
3BEHE MEXY MaTeMaTUKON U MaTeMaTUUYECKUM aHTJIMICKUM SI3bIKOM HAOJI0A0T-
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"Ural State Pedagogical University"
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Test task

Variant 2

" 4x-1_, T
L. Use the definition of the limit to prove that: 110 =——>= = ; e

2. Find the limit of the sequence: I.I_I‘T‘;l

i X +2x—13
3. Find the limit of the fimetion: 111} T p—
:"3x+l\,m
- o - hm — Kot A
4. Find the limit of the function: ~, |“ +1 J \ X ‘ .

3. Imwvastigate the fimetion fx) for the conmtimuity, charzcterize the peints of tha

[ osinx npux <0
| =
) o _ apu x=0
dm:outmu]tj,.f(x) .x;+1 rapu0<x£1 - (s ®,

| (A-x)" npu x>l
6. Crtically evaluate the proposed statement; justify your answer: "If tha non-coincident g
zequences {¥,; ¥ {¥,; 2re unboundad, then their differance {3, — 3.} is unbounded"”.

7. Construct 2 block-zcheme of the proof of the Bolzano-Weierstrasz theoram.

Head of Chair HM&MTM 5\ il BN\
V. Yu. Bodryakov = v
“__» 20_ .
) X ‘
=
£
L i X 2V
* b d
£ 1208 > 4
e sk c \ e U
e e ) = ) =Mt s =
L P)
i x>
\ P ;
R~ b - |
c | U
\ 2K F O N S =t > x =
s A NSwer O

OtMmeTuM, 4TO JUIsl TYMaHUTAPHO-OPUEHTUPOBAHHBIX O0YYAIOIINXCSI €CTh He-
OCTIOPUMOE TTPEUMYIIECTBO U3yUYCHUs] MAaTEMaTUKN HA MHOCTPAHHOM $I3bIKE, TaK Kak
CYILIECTBYET MHOXECTBO PA3JIMYHBIX MEXKTYHAPOJHBIX IK3aMEHOB IO MaTeMaTHKE
HA aHTJIMKACKOM SI3bIKE, I7I€ OHU MOTYT MPOSIBUTH CBOIO CHJIbHYIO CTOPOHY — 3HAHUE
WHOCTPAHHOTIO s3bIKa, HATIPUMED, JKeJasi MPOJIOJIKUTH 0O0yUeHHUE 3a pyOe:KoM.

VYKaxeM HEeKOTOpbIE U3 TAKUX IK3aMEHOB!

. Tect GRE pnnst cTyZneHTOB, MOCTYNAIOIIMX HA MarucTepCKuUe Mpo-

rpaMMbl aMEPUKAHCKUX YHUBEPCUTETOB.
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. Tect GMAT nis aGuTypueHTOB IITIKOJI OM3HEcA.

. Tecter SAT u ACT, sBISIOUIMXCS BCTYNMHUTEIBHBIMU DK3aMEHAMHU B
koyute/ku ¥ yHuBepcuTeTbl CIITA u Kananpbl.

. Dk3amensl A-level s mocTymaromux B YHHUBEPCUTETHI U KOJUICIKI
BenukoOpurtanumu.

. DK3aMeHbl MEKIYHApOAHOU IPOrpaMMbl MPELYHUBEPCUTETCKOW MOA-
roroBku IB (International Baccalaureate).

. BcerynuTenpHble 5K3aMeHBI IO MaTEMAaTUKE B YacTHbIE MIKOJIbI Bemnu-

KoOpuTanuu [22].
Bort, nanpumep 3ananue u3 recra GRE no maremaruke:

4. Let ¥V and W be 4-dimensional subspaces of a 7-dimensional vector space X. Which of the following
CAMNMNOT be the dimension of the subspace VW 7

(A) O (B} 1 (Cy 2 (o 3 (E) 4

Jlnst Toro, 4ToOBI pelIUTh JAHHYIO 3ajayy, HY)KHO HE TOJIbKO 3HaTh aJlro-
PUTMBI peIIeHUs] 3aJa4 B BEKTOPHOM IPOCTPAHCTBE, YTO IS OOydYaromerocs-
«TEXHAps», BEPOSTHO, HE COCTABUT OOJIBIIION MPOOJIEMBI, HO U CIEIHUAIBHYIO Tep-
muHoJoruto. Hanpumep, subspace (momanpoctpanctso), dimension (pa3MepHOCTS),
u T. 1. Brajgenne mareMaTndeckoi TEPMUHOJIOTHEH TpeOyeT crenuaibHbIX (Tpo-
(dbeccuoHaNbHBIX) Pa3/IeIOB aHTIUHCKOTO S3BIKA.

OnmHako  amMepuKaHCKHE U
6pI/ITaHCKI/IC TCCTHI 06HaHaIOT cBON- In 1908, an object from outer space devastated
MU OCO6CHHOCT5[MI/I. TaK, HaIpuMep, 2,000 km® of forest in Siberia. The object was between

10 m and 100 m in diameter and traveled at a maximum
mHoro OamwioB tecta ACT MokHO speed of 15 km/sec. It exploded at an altitude of 8 km and
HoTepsATh B YacTH SCience reasoning, i:lti’;‘;ﬂ: Eﬁiﬁtﬂ’ﬁ.aﬂhﬂ 'EL?J}JE}E?E“W‘;T ;(ﬂt;lr—n‘ﬂro?::;

B KOTOpOil 3aJaHMs B KOpHE oTiam- ¢

YArTCS OT TOrO, YTO MPOXOJAT B POCCUMCKOW IIKOJE MO €CTECTBEHHBIM HAyKaM.
[IpuBenem nmpumep Ttekcta u3 tecrta no maremarnke ACT, cBsi3aHHOTO ¢ MHTEpIpe-
tared W aHanmu3oM ngaHHbIX (Passage Il). 3mech HEMmOArOTOBICHHBIN TOJIKHBIM
00pa3oM «TeXHapb» MOKET HCIBITaTh 3HAYUTEIbHBIC TPYJHOCTH, TTIOCKOJIbKY HYX-
HO TPUBBIKHYTh HE TOJIBKO K MaT€éMaTHYE€CKOMY CTHJIK) aHIJIMMCKOrO SI3bIKA M K
CHENUAIbHOW TEPMHUHOJIOTUU, HO U 00J1aJaTh HaBbIKAMU paOOThl C HAYYHBIM TEK-

CTOM U €r0 OCMBICIICHUEM H UHTEPIIPETALUECH.

Passage ll
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Scieniist 1

The object was a comet, a body made of ices (such as
frozen water or methane) and dust. Most of this cometary
material is volatile (easily vaporized) and low in density.
Friction in Earth’s atmosphere heated the comet to a tem-
perature at which it exploded. high above the ground. The
majority of the ices and dust were vaporized in the explo-
sion, which explains why no crater was formed at the site
and why no large. identifiable fragments of the object were
found. An asteroid would not have been completely
destroyed. Intact asteroid fragments that reached the
ground would have created one or more craters upon
impact and left behind recoverable pieces. Evidence shows
that the object decelerated rapidly before it exploded.
Because of their low density, comets are capable of such

Scientist 2

The object was a stony asteroid. As it entered Earth’s
atmosphere, its high speed created a large air pressure dif-
ference between the area just in front of the asteroid and
the area just behind the asteroid. The large pressure differ-
ence eventually exceeded the structural strength of the
asteroid. The asteroid flattened, decelerated rapidly due to
the dramatic increase in its surface area. and fragmented
before reaching the ground. This fragmentation would have
appeared like an explosion. Calculations show that a comet
between 10 m and 100 m in diameter would explode at an
altitude much higher than 8 km, but a stony asteroid of that
size would fragment at or near an altitude of 8 km.
Recovery of large asteroid fragments is difficult due to the

area’s boggy soil: however, small. glassy fragments were
recovered and are believed to be melted and resolidified
pieces of the asteroid.

rapid deceleration, whereas high-density objects. such as
asteroids, are not.

B kadectBe emie omHoro mpumMepa paccMorpuMm pasaen Data Sufficiency us
tectra GMAT. Bce ero Bompockl HUMEIOT MPUMEPHO OJMHAKOBYIO JIOTHUYECKYIO

CTPYKTYpPY.

The substance in the pile is gradually blown away by wind. How much of the
substance is left by 4 pm Thursday?

1. The wind blows away 3 kilos of substance each hour.

2. At 5 am Tuesday there were 10 tonns of substance in the pile.

A. Statement 1 alone is sufficient but statement 2 alone is not sufficient to an-
swer the question asked.

B. Statement 2 alone is sufficient but statement 1 alone is not sufficient to an-
swer the question asked.

C. Both statements 1 and 2 together are sufficient to answer the question
asked, but neither statement alone is sufficient to answer the question
asked.

D. Each statement alone is sufficient to answer the question asked.

E. Statements 1 and 2 together are not sufficient to answer the question asked,
and additional data specific to the problem are needed.

[TpaBunbHbll oTBeT — E. HO 4TOOBI mpuiiTh K HEMy, HYKHO oOjadaTh He
TOJBKO XOPOIIMM 3HAHWEM AHTIIMMCKOTrO SI3bIKA, HO U XOPOIIIMMHU HABBIKAMU JIOTH-
YECKOM apryMEHTAI[MM U OCMBICIIEHHOT'O YTE€HUS HE3HAKOMOT'O TEKCTA.

B 3akiroueHne MOXKHO CKa3arh, YTO IIPU ONMMCAHHOM OPraHU3alldM IIpoliecca
OoOy4eHHSI MaTeMaTHKe 00yJaroIIUeCs-«TyMaHUTAPUI» MOTYT MPOSIBUTH CBOU JIMHT -
BHCTHYECKHE CIIOCOOHOCTH M B TaKOH «HECBOMCTBEHHOW» MUCLUMILINHE, KaK MaTe-
MaTuka. Pazymeercs, mpu HajjiexamieM ypoBHE BlajeHus npeaMeroM. HaoOopor,
00y4JaroIIuecss-«TeXHaphW» IMOJyYal0T BO3MOKHOCTh COBEPIIEHCTBOBATH CBOU SI3bI-
KOBBIC TIO3HAHUS W YPOBEHb BIIAJICHUS MPOPECCHOHATBHBIM AHTTTMHUCKUM SI3BIKOM.
[Tpu sTOM 00€ TpyIIIBI, TOMYYalOT PAaBHBIE BO3MOYKHOCTU OBITh YCIEITHBIMHU, B TOM
quCIie ¥ TPU CAade SK3aMEHOB JUIsl OOYUYEHHS 3a TpaHUIel. DTOT MOIXO0/I, OJTHAKO,
TpeOyeT 3HAUUTEIbHBIX B3aUMHBIX YCUJIMI Me/1arora u CTYJIeHTOB.
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IMTPMJIOKEHHUE
OO0pa3zer IpOBEPOYHOTO 3a/1aHUs
"Ural State Pedagogical University"
Institute of Mathematics, Physics, Informatics and Technology
Chair of Higher Mathematics and Methods of Teaching Mathematics
Test task. Variant 1

. Use the definition of the limit to prove that: X“_)T@ (10 - 2X) =0

. 2” _ 5n+l
. Find the limit of the sequence: lIM —————
q N—>00 2n+l +5n+2
. Find the limit of the function: Jim X +2-V2X=5

o x=3-2

1

Jx-1

. Find the limit of the function: IXIL? (3 - 2X)

. Investigate the function f(x) for the continuity, characterize the points of the dis-

3 atx<1
2
continuity:  f(x)={" -2 atl<x<3
1 atx=3

(x=3)" atx>3

. Critically evaluate the proposed statement; justify your answer: "If the non-
coincident functions f(x) and g(x) do not have a finite limit at a, then their differ-
ence f(x) - g(x) does not have a finite limit at a.

. State the definition of the limit of a function and the continuity of a function; indi-
cate the logical relationship between these concepts.

Head of Chair HM&MTM
V. Yu. Bodryakov
«_» 20__
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