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Jliopmnna KOYHEBA
Lyudmila F. KOCHNEVA

Banentun BUHOINPALOB
Valentine V. VINOGRADOV

CHMXeHne ypoBHSI MaTeMaTn4ecKoro
o06pa3oBaHUs B LLIKOJIE HapsAy

C 006LWyMM yXyALLeHUneM NogroToOBKU
abuTypueHTOoB, MOCTYNaOLLNX

B TeXHUYeckue By3bl, yCyryonsiior

Y Ka4eCTBO YCBOEHUS1 3HaAHUN

Mo NHXXeHepPHbIM AUCLINIMINHaM.
lNMpenogasartenun kagpeap maremaTukm
u pusnkn MUUT coBmecTHO

co wkosiamu ctosim4Horo Cesepo-
BOCTOYHOro agMUHUCTPATUBHOIO
OKpyra cosganv nporpaMmmy
AOMOJIHUTEJIbHOIO U3Y4HEeHUS
MaTreMaTuku, KOTopasl paccYuTaHa

Ha To, 4YTOObI COKPaTUTb Pa3pPbiB MeXAy
NMPUBbIYHBbIM HbIHE YPOBHEM LLUKOJIbHOM
noaroToBku u Tpeb6oBaHUIMU By3a

K HaYnHaioLemMmy o6y4eHue CTy[eHTYy.
B cTaTtbe noka3saHbl nepBbie pe3ysbTaTbl
MHoroob6eujamoujero coTpyaHN4ecTBa.

Knioyesbie croBa: obpa3oBaHue, By3,
LKos1a, MaTemMartuka, Ka4ecTBo o0y4eHus,
COBMeCTHas nporpaMmma, MHHOBAaLIMOHHbIV
roaxoA.
|
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OBPASOBAHUEW

O noBbILLEeHUN KaYyecTBa
MaTeMaTn4YeCKux 3HaHUN

Bunocpadoe Basenmun
Bacuaveeuu — doxmop
MeXHUYeCKUX HaykK,
npogheccop Mockoeckozo
2ocydapcmeenHo2o
YVHU8epcumema nymeti
coobuenuss (MUUT),
Mocksa, Poccus.
Kouneea Jlroomuaa
Dédoposna — Kanouoam
mexHu4ecKux HaykK,
douenm MUHT, Mockea,
Poccus.

Ilaamonosa Oavea
Anexceesna — kanoudam
@us.-mam. nayi, doyenm
MUHUT, Mockea, Poccus.

Onbra MNJIATOHOBA
Olga A. PLATONOVA

OBBIIICHUIO KauyecTBa 00pa30BaHUS

TMOCBSIIIAIOTCSI MHOTOUYMCICHHBIC

MyOJIMKALIMU B TIpecce, MPOBOISITCS
TeMaTUYeCcKre KOH(MEepeHIINU, TTeJaroruie-
CKasl 00IIIeCTBEHHOCTh IABHO OCO3HAET aKTy-
aJIbHOCTB CBSI3aHHBIX C 9TUM 3a/1a4 1 TIOCIIe I -
CTBUI HAPACTAIOIIMX ITOTEPb 3HAHUU Y MOJIO-
NIBIX TTOKOJIEHUI poccusiH. [lermapTaMeHT 00-
pa3oBaHUs MPaBUTEIBCTBA MOCKBHI, KakK
U APYTUE peTMOHAIbHBIC TTPOGUIILHBIC BEIOM-
CTBa, IPU3BAJI YIYIIINTH KAYECTBO IIOATOTOB-
K{ IIKOJIHHUKOB CTOJIUIIBI IO HamboJjee ce-
PbE3HBIM YYCOHBIM TUCHMIIMHAM (MaTeMa-
THKa, pu3nKa, THHOpMaTUKa, MTHOCTPAHHBIIA
s13bIK). [1py 3TOM Mpearioaaragoch MpUBIcYb
K BBIIIOJTHECHUIO HAMEUCHHOM IpOTrpaMMBbl
HE TOJBKO IIKOJBHBIX YIUTENICH, HO U TIPO-
deccrnoHaNbHBIC KOJJICKTUBHBI IIEIaTrOTOB
croqnyHbIX By30B. Hanuune MUHAT c ero
MOIITHOI MTHHOBAIIMOHHO# 00pa30BaTeIbHOI
6a3oii Ha Tepputopuu CeBepo-BocTtouHoro
agMuHucTpatuBHoro okpyra (CBAO) mano
TOTYOK HAce OOBCIMHEHUSI MHTEIUICKTYallb-
HBIX ¥ OPTaHU3AlIMOHHBIX PECYPCOB YHUBEP-
CHUTEeTa 1 IIIKOJI 3TOTO OKpyTa.

M MmeHHO 110 yeThlpeM HampaBjIeHUSIM 00-
pa30BaHMSs, BBIICICHHBIM MOCKOBCKUM JIe-
IMapTaMeHTOM, CYIIIeCTBYeT HanboJiee 3aMeT-
HBIU pa3pbIB MEXIY ITKOJIbHOU MOATOTOBKOU



1 TpeOOBaHUSIMM BBICIIICH IITKOJIBI K HAUMHA -
IOIIM 00y4YeHMe cTyaeHTaM. [1ybokue u rmpo-
YHBIE 0a30BbIC IITKOJIbHBIC 3HAHUS SIBJISTIOTCS
OCHOBOI YCITEIITHOTO YCBOCHUST YHUBEPCUTET-
CKOM MporpaMMbl IO MHKEHEPHBIM AUCIIHU-
TUIMHAM U TTOCIeayIoliei mpodeccroHalbHOI
JIeSITCIBHOCTU CETOMHSIITHUX YYaIIUXCS.

Jna peanuzanuu 3amaun yaydiieHus Ka-
YecTBa 3HAHUI IIKOJIHHUKOB, B YaCTHOCTH,
10 MaTeMaTHKe, TpernoaaBaTeIIMyu MaTeMa-
tnaeckux kapeap MUUT npoBeaeHb! aHAIK-
TUYECKUI1 pa3dop U MeToanvecKkast pabora,
CBSI3aHHBIC C OLIEHKOM TEKYIIIETO COCTOSTHUS
IIKOJIbHO ITOATOTOBKU, BBISIBIICHUEM Hanbo-
JIee OCTPBIX IPO0OJIeM U OIpeAcieHUEM Mep
K MX YCTpPaHEHWIO. AHAJIOTUYHBIM 00pa3oM
MMOCTYIUJIM U TPEACTaBUTEIN (UUUECKUX
KadeIp YHUBEpCUTETA.

[Tocne obCcykneHusT ¢ YIUTEAIMU IIKOJ
CBAO 6b11a pazpaboTaHa mporpamMma JI0roJsi-
HUTEIBHOTO N3YICHUSI MATEMATUKHM,, UCTIOJb-
3yI0IIasd YHUKAJIbHBIA MOIYJbHBIA MOAXO.
C BO3MOXHOCTBIO HEIIPEPHIBHOTO Pa3BUTUS
U MOCJIEAYIOIIEro U3MEHEHUS OTAEIbHBIX
monysei. OTINYUTETbHOM 0COOEHHOCTHIO
CO3IaHHOTO KOMILJIEKCa CTaja0 MCIIOJIb30Ba-
Hue nopraa MUNT-mkonsr CBAO.

BrL1oXXeHHBIE Ha TTOpTajie METOAMYECKIE
pa3paboTKu M BeOMHApPHl BHI3BAIU XKUBOI
MHTEpPEeC U MHOTOUYUCIEHHBIE BOIIPOCHI
IIKOJIbHUKOB.

Kpome Toro, B mpoKoM HOCTyIle Haxo-
JISITCS ¥ BUIEOJEKIIMU O OCHOBOIIOJIarar-
IIXM TeMaM Kypca MaTeMaTUKHU, a TAKKe CH-
CTEeMBI TPEHUPOBOYHBIX 3a71a4.

[IpakTryeckoe 3HaYCHE COBMECTHOM MUIST
IIIKOJI ¥ By3a IIPOTPaMMbI COCTOUT B BO3MOXK-
HOCTH:

e aTh OoJiee MIyOOKMEe 3HAHUS 10 CIOX-
HBIM TeMaM Kypca MaTeMaTHUKHU C yUeTOM
TpeboBaHUII OYIYIIMX BY30BCKUX ITPOTPaMM;

® MCHSITD ITOCJIEIOBATEIbHOCTD M3I0KEHUS
MOJIyJIeii ITPOrpaMMBbI C YYETOM MHOTOO0Opa3us
HCIIOIb3YeMBIX B IITKOJIaX YYCOHUKOB;

® 1I3y4yaTh BUACOICKIIMY Ha ITopTajie (B JIt0-
0OM KOJIMYECTBE U B JIFOOOE BpeMsl);

® IICII0JIb30BaTh JJISI MPOBEPKU 3HAHUM
CHUCTEeMY CIleLIMaJIbHBIX TPEHUHTOB.

3aHATHS O MPEMIOKEHHON MporpaMme
MPEeIoararoT He3aBUCUMO OT BPEMEHHBIX
3aTpaT BBISIBUTH CPEIM OOYJAIOIIUXCS AeTei
C BBICOKMMU MHTEJUIEKTYJIbHBIMU CIIOCOOHO -
CTSIMU, UHTEPECOM K CaMOCTOSITEIbHOI T0-
3HABaTeJbHOM NeSITeIbHOCTHU 1 CO31aTh YCIIO-
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Puc. 1. QoueHT O.A.lMnaTtoHoBa npoBoagnT
BUAEO0JIEKUMIO.

BUSI [UTS1 00JIe€ TTOJIHOTO PACKPBITUS UX TaJlaH-
Ta.

AHaJIM3 UTOTOBBIX ITKOJbHBIX UCTIBITA-
Huii (EI'D) npogeMoHCcTprUpoBaI MacCOBbIE
3aTpPYIHEHMUS MPU PELICHUU TaK Ha3bIBae-
MBIX TEKCTOBBIX 3aJaHUI U 3a[1a4, UCITOJIb-
3YIOIIUX TOHSITUE MOAYJIb. A UMEHHO UX
crienuduka 61Mxe Bcero o0bIYHO 00sI3aH-
HOCTSIM MHXXEHepa UIu 9KoHoMucTa. Benb
pelieHue J10001 TeKCTOBOM 3a1a4yn O3Ha-
YyaeT MPeUMYIIIeCTBEHHO YMEHUE ITOCTPOUTH
MaTeMaTUYeCKyI0 MOIeJdb pacCMaTpuBae-
MOTO IPOLEeCCa U HAUTHU aleKBAaTHBIA METO/L
pacueta. [IpenomaBaTensiM yHUBepCcUTETa
MOCTOSIHHO MPUXOAUTCS CTaJKUBATHCS
¢ mpobieMaMu, Koraa mepea CTyAeHTaMu
BCTaeT HEOOXOAMMOCTb TPAMOTHO MHTEP-
MPETUPOBAThH MPEITOKEHHBIE K pACCMOTpE-
HUIO TEKCTHI.

XapakTepHblil HI0aHC: pe3yabTaTtel EI'D
MOKa3bIBAIOT, YTO KOHKPETHBIM IKOJbHUK
CTaOMJBHO XOPOIIIO pellaeT 3aaaur OJHUX
TUIIOB M TaKXe CTaOMJbHO NejlaeT OLIMOKU
B 3aJavyax IPYrux TUNoB. B yHuBepcurtere
MOATrOTOBJIEHA U alpoOMpoBaHa MHHOBAIIM -
OHHasl crUcTeMa TPEHUPOBOYHBIX 3aTaHUM
10 OTIEIbHBIM TUIaM 3afa4 (rpynmna B). 9to
JaeT IKOJbHUKY IIaHC HAYIUThCS peliaTh Kak
pa3 Te BUIbl MaTeMaTUYECKUX 3adaHU, KO-
TOpbIE HE MOJTyYaloTCsl UMEHHO Y HEro.

IMTockonbKy mpenogaBaTeasaMu Kadeap
mateMaTuku MUMT 3anmcaHbl ¥ BBIJTOXKEHbI
Ha ITopTaJl HECKOJIBKO BUICOJEKIINIA, TO BaXK-
HO TTOAYEPKHYTh, YTO TO MPUHECIO HECOM-
HEHHYIO TO0JIb3y, B TOM UYMCJIE yIaaoCh yoe-
IUATHCS, HACKOJIBKO OHU MO3BOJISIOT IIKOJIb-
HUKY:

® 00PATUTHCS K ITPEITOXKEHHOMY MaTepy-
aJry B yIOOHOeE IS HETO BpeMs,;

® MUP TPAHCNOPTA 04°14
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e IIPOCIYILIATh JEKLUIO CTOJIbKO pa3s,
CKOJIBKO €My TpeOyeTcs IUIsl IIOJIHOTO YCBOE-
HUSI MaTepUaa;

® 33[1aTh MHTEPECYIOLIYE BOIIPOCHI Ha 10~
clienylolieM BeOrHape.

3aMeTUM, YTO BUAEOJEKIIUU COIPOBO-
JKIAIOTCSI MHTEPECHBIM rpacUueCKUM MaTe-
pHUajaoM, IPU3BaHHBIM CHeJIaTh YCBOEHUE
6oJiee HAJASAHBIM M 3alIOMUHAIOLIMMCS
(puc. 1, 2).

Ilo mepBbIM pe3yjbraTaM IIPUMEHEHUS
pa3paboTaHHOM MPOrpaMMBbl MOBBIIICHUS
KayecTBa MaTeMaTU4YeCKOM MOATOTOBKU
LIKOJIbHUKOB CJIeIyeT OTMETUTh:

— HECOMHEHHBI MHTepeC y4alluxcs
mkos CBAO x mmporpamme;

B GoJiee HIMPOKOM KOHTEKCTE BONPOC 3a0J1a-
rOBpPeMEHHOIi aJaNTANUN MIKOJbHBIX 3HAHUI
K OCBOEHHIO BY30BCKO¥i IPOrPaAMMBbI SIBJISIETCS O/1-
HUM M3 HauboJjiee aKTYaJbHbIX He TOJBKO JIIs
a0MTYPUEHTOB, HO M JIJISI CAMMX TEXHHYECKHX BY-
30B, 03200YEHHBIX MOBbINIEHHEM KAYeCTBA 00pa-
30BAHMSL.

MMUWMUT c 1996 rona neiictByeT haxyiib-

TET JIOBY30BCKOI MOATOTOBKU IIIKOJIb-

HUKOB JI€BSATHIX-OJMHHANIATHIX KJIac-
coB. OOyueHue ciyliaTtesneil MpoBOAUTCS B
pa3HbIX OpMax — OUHOIA, OUHO-320YHOM, 3a-
OYHOI, IMCTAHIIMOHHOI U B TPYIIIax BbIXO-
HOTO JIHsI, PUYEM C Y4eTOM BbIOPaHHOM Cy-
1areyieM CrielMaIbHOCTH MO BCEM MpeaMeTam
BCTYMUTEIbHBIX UCMBITAHUI: MaTeMaTUKe,
(usuke, pycckoMy SI3bIKY, TUTEpaType, UHO-
CTpaHHOMY $13bIKY, uctopun Poccuu, obiiect-

® MUP TPAHCNOPTA 04

— MOTPEOHOCTD MPOIOJIKUTE 3TY TTOJIC3HYIO
KaK IS IITKOJI, TaK U JUTSl YHUBEpCUTETa padoTy;

— TOTOBHOCTD K TTIOMCKY HOBBIX (hOPM CO-
TPYAHUYECTBA C MOTCHIIMAIBHBIMUA A0UTYPH-
€HTaMU B LIEJISIX CO3JAHMS Y HAX YCTOMUYMBOU
MOTPEOHOCTHU B IOJIydeHU U MPO(PECCUOHATb-
HBIX 3HAHUI;

— IIPOJIEMOHCTPUPOBAHHYIO CETEBBIM B3a-
MMOJICHCTBMEM BO3MOXHOCTb B OymyIIieM
caenaTh IMCTAaHIIMOHHOE OOYJYEHME CTYICHTOB
0oJiee TPOAYKTUBHBIM.

JINTEPATYPA

1. Kounesa JI. ®@., [TnaroHosa O. A. OpraHuzanus
B3aumoseiicTBus co mkojgamu CBAO (maremartuka) //
Tpymst koHbepeHY «/1OT: IpoGIeMbI ¥ METOIBI». — M.
MUWUT, 2014. — C. 13—15. ®

NPOAOSHKEHVE TEMBI

BO3HaHUI0, reorpaguu, 0onaoruu, UHGopmMa-
THKe, xuMuu. Ha ¢akyssrete Takke padboraer
Ki1y0 «FOHBIH XKe1e3HOJOPOXKHUK» — JUTSI yda-
1mxcst 8—11-x K1accoB cpeaHei 1IKObL. 3aHsI-
THS B KJIyOe IOJIE3HbI JIJISI TeX, KTO TaK WJIu
MHa4e XOTeJl ObI CBSI3aTh C JKeJIE3HOM T0pOroi
CBOIO JIAJIbHEHIIIYIO 3KM3Hb, KTO MHTEPECYeTCs
TEXHUUYECKUMU TOCTHKEHUSIMU TPAHCIIOPTA.
Kypc oGydeHust paccyuTaH Ha 4YeThbIpe roja.
Kaxnpim JieToM ydaniuecsi UMEIOT BO3MOXK-
HOCTh paboTaTh Ha Majioii MOCKOBCKOI JIeT-
CKOIf XeJIe3HOi nopore (B MOAMOCKOBHOM
KpartoBo) 1 Ha npakThKe 3HAKOMUTBCS C XKe-
JIE3HOIOPOXKHBIMU IPOGECCUIMHU, B TOM YKUCTIC
MOMOIIHMKA MAaIlIMHKUCTA U MAIlIMHUCTA.
DaKyIIBTeT YKe JOJIT0e BpeMst oI pKIBa-
€T IOTOBOPHBIE OTHOIIEHMST CO MHOTMMU CPE/I-
HUMU y4eOHbIMU 3aBeicHUSIMU MocKBbl, [Toa-



MOCKOBbSI M IPYTUX PETUOHOB CTPAHbI O COTPYI-
HMYECTBE B 00JIaCTU JOBY30BCKOI1 ITONTOTOBKU.
‘YHUBEpCUTET B 3TOM IUIaHE OKa3bIBACT IIKOJIAM
OpraHM3allMOHHYI0, METOIMIECKYIO 1 KIPOBYIO
TTOMOIIIb.

AKTYaJTbHOCTb COBMECTHBIX JEHCTBUIA TTO/I-
TBEpPXKIIEHA PEIIEHUSIMU CTOJIMYHOTO IPABUTE b~
ctBa. 27 aprycra 2013 roma Ha ero 3acegaHUM
ropozckoii raBa C. CoOsIHUH paccKasal O Th-
JIOTHOM TIPOEKTE 10 OpraHU3aIuu ITPOMDIITHEHO-
ro 0Oy4YeHMsI B BBICIIMX YYEOHBIX 3aBSACHUSIX,
PacCIIONIOKEHHBIX Ha TeppUTOPUK MOCKBBI: «IMBbI
JIOTOBOPYJIMCH C PEKTOpaMU O MPOBEICHNH Ta-
KOTO0 3KCIIepUMeHTa — CO31aHny Mpy By3ax10—11
KJIaCcCOB, TJe MOXHO TOJYYUTh MOTHOLIEHHOE
0o0pa3oBaHUE U, C APYrOii CTOPOHBI, TTOATOTO-
BUTBCSI B KOHKPETHBIH By3» (http://www.mos.ru/
authority/activity/education/index.
php?id 14=26723).

OOyueHue B Mom00HOM (hopMe TTO3BOIISIET
LIKOJIbHUKAM TI0JIy4aTh 3HAHUS HETTOCPEICT-

BEHHO OT ITperofaBaTeieil By30B. Yxe ¢ 1 ceH-
Ts16pst 2013 roma B BricIiieit 11Koj1e 5KOHOMU-
K1, MOCKOBCKOM TOCyIapCTBEHHOM YHUBEP-
curete nyteit coodmeHus (MUNUT), MUOU
n PITY mmanupoBaiock nMmeth 671 crapiie-
KJIACCHUMKA B IIMJIOTHBIX KJIacCax, KOHCTaTUPO-
BaJl 1.0.pyKOBOAMTEIS IerIapTaMeHTa 00pa3o-
Banus M. Kanuna.

HHTepec By30B K 3TOMY IIPOEKTY PacTeT,
U B JajJbHEMIIeM UX KOJUYECTBO CPEIU CO-
TPYAHUYAIOIIMX CO LIKOJAMU YBEIUYUTCS.
B coorBeTcTBUM ¢ pe3yibTaTaMM OIpoca
MOCKOBCKOro 1IeHTpa KayecTBa oOpa3oBa-
Hus, yxe 11 Thic. yaeHukoB 8—10 KiaccoB
BbIPA3WJIM XeJaHWE YIUThCS B JIMLIESIX, Ha-
XOJISIIIMXCSI B COCTABE BBICIIMX yU4EeOHBIX 3a-
BEJICHUM.

®uHaHCUpOBaHUE O0YUEHUS CTapIleKIac-
CHUKOB B By3aX JIOJDKHO OCYILECTBIISITHCS 38 CYET
OromxkeTa ropoga MOCKBBI 110 €IMHBIM HOpMa-
TUBaM. ®

ON IMPROVING THE QUALITY OF MATHEMATICAL KNOWLEDGE
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ABSTRACT

Decline in the level of mathematical knowledge
at school, along with a general deterioration of
competences of prospective students entering
technical higher education institutions exacerbate
the quality of acquisition of knowledge in
engineering disciplines. Lecturers of Mathematics
and Physics departments of MIIT in cooperation with
the schools of North-East Administrative District
of Moscow created a program of additional study
of mathematics, which is designed to reduce the
gap between the current level of school training
and requirements of higher education institutions
to newcomers, beginning to study at universities.
The article presents the first results of a promising
cooperation.

ENGLISH SUMMARY

Background. The issues of improving the
quality of education are touched upon in numerous
publications in the press, at themed conferences,
educational community have long recognized the
relevance of the related tasks, and the consequences
of increasing loss of knowledge among the younger
generation of Russians. Department of Education of
the Government of Moscow, as well as other regional
specialized agencies appealed for improving the
quality of training of school children of the capital in
the most serious academic disciplines (mathematics,
physics, computer science, foreign language).
It was supposed to involve in the implementation
of the planned program not only school teachers

but also professional teams of lectures of Moscow
higher education institutions. Location of MIIT with
its powerful innovative educational base in the North-
East Administrative District gave an impetus to the
idea of combining intellectual and organizational
resources of the University and the schools of this
administrative district.

Objective. The objective of the authors is
to provide some useful data on a new approach
to enhance knowledge of school children in
mathematical disciplines, which is implemented by
MIIT and school of North-East Administrative District
of Moscow.

Methods. The authors use descriptive method.

Results. It is in four areas of education,
highlighted by the Moscow department, there is
the most conspicuous gap between schooling and
requirements of a higher education institution to
students, starting their learning. Deep and strong
basic school knowledge is the basis of successful
acquisition of university programs in engineering
disciplines and future career of today’s students.

To implement the objectives of improving the
quality of school children knowledge, in particular, in
mathematics, lecturers of mathematical departments
of MIIT conducted analytical and methodological
work related to the assessment of the current state
of school training, identifying the most pressing
issues and identifying measures to eliminate them.
Representatives of physical departments of the
University conducted similar operations.

After discussion with school teachers of
North-East Administrative District a program was

® MUP TPAHCNOPTA 04°14




