MaTteMmaTuka

Mathematics




hudpwgpwlwl fjunphnipn
Qlunpgyui U.0., h.q.1., ypndbunp, panphpnh
wuunyuwynp twhiugquh
Uhpwybpjut <.U., 1q.n., d.0q.p., wpndtunp,
qlhuwnp hudpwighp
Lunnuuupub 4-.5., << GUH wjuntihynu,
$.0.q.n., ypndlunp
Qlnpgyui 9.9, << QUU wuntdhyny, $.0.q.1.,
ujpndtiunp
Qwqupui EU, << QUU wyuntdhynu, $.40.q.1.,
wpntiunp
bwhuylimyui £.U., << QUU pnpwlhg winu,
d.0.q.n., wpndbunp
Wpuqyub kb, d.q.n., ypndtiunp
bgnphti 4. b, i.q.n., ypndtiunp, N
Qumqupyuib <.9-, $.40.q.1., ypndtunp
Lnnunyn 6.W., d.q.n., ypnbtiunp, Mypwhim
Uljpmyui U.Q,, d.q.1., ypndtup
Ujpnyuib 9.U., n.q.n., ypndtiunp, jumpujhw
Unjuhuyyui 3n1. U, $.i.q.n., ypndtiunp
Qnyuib U. fu., U.q.p., wypndtiunp
Qupbtshnyum 0.U., U.q.1., ypndbunp, Mijpuwhtw
‘nuljny U4, $.d0.q.n., wpndtiunp, N
fnphntny U .W., d.q.n., ypndtunp, ()}
Swpwukitynju v.W., 4.q.1., ypndtunp, Nijpuwhinu
bPuyhpuwut U. U, U1.q.59., nnghiin
<wynpjuir U. E., th.q.je., nngtin
<uypuylimuwi Q. U, U.q.., nngkilin
<uwpnipyniijub <. <., $.u.q.p., nnghitin
<njhwabthujmb £.W., d.q.j0., nnghitun,
wuwnwupuwhwmnt pupmninuin
Uniqutignju 6.1, U.q.je., nngtiin, Ahjunniu
Uljpmyui W.8,, d.q.j., nngtitin
Gunpjui U.d., U.q.p., wuhuntitiin
bwjuwuwpnyuh <.U., d.q.pp., nunighs
Wjuqyub W<, nuuwjpinu
Ququpui U.W., ntunigsnihh
Utinpuljjui G.U, ntunighy

<< 4GQ.UU twhiwpwnpnipenLh

RA Ministry of Education, Science, Culture, Sports
Munucrepctso OHKC PA

o, Upnjjuih wijub huyjuljud whnwljuh
duiujupdwui huiwjuupub

Armenian State Pedagogical University after Kh. Abovyan
APMSIHCKUI TOCYIapCTBEHHBIN NE1arOrM4eCKU YHUBEPCUTET
nMeHn X. AOOBsHA

«UJwptdunhljubd nupngnid»
Ghunudbpnujui wduwghp
<puwmuwpuljynid £ 1998 pyujubhg
""Mathematics in school™

Scientific methodical journal
Published since 1998

«MaTtemaTHKa B LIKOJI»
HayuHo-meTonnueckuil ;xypHan
W3maercst ¢ 1998 r.

Jjuyuu N011044424, mpywd L << UL Ynnihg ,
16.02.1999p.

Certificate NO1A044424, issued by RA MJ, 16.02.1999.
Certificate NO1A044424, issued by RA MIO, 16.02.1999.

Gplow, fowbgywb 5, utitywy 314
Yerevan, Khanjyan 5, room 314
Epesan, Xanmksia 5/ 314

Phon: +37493881707

E-mail: h.s.mikaelian@gmail.com
Interet:

Lywphy 4. Uhpw)tywl
Swdwlwpaswihb albwynpnd” W. UYpinywl

Fnnwnyuwl wwwnwuppwlwunnt
3.U. UhpwjtGywl

2023
Ne 3 (116) 2023

Ubtiymbtidptip
September
CeHTA0pH



https://en.wikipedia.org/wiki/September
https://en.wikipedia.org/wiki/September
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8C

MaTtemaTtuka

B LWUKO/E

Mathematics
in school

PepKkoneruna

I'eBoprsau C.P. n.mc.H., npodeccop, MOYeTHBIH
npeacenaTenb PeaIKoIeruu

Muxkaensu I'. C., 10KTOp Neagarorndeckux HayK,
K.(.M.H., mpodeccop, TIIaBHEIA PeIaKkTop
Barpacapsan I'.9J., akanemnk HAH PA, n.¢.m.H.,
npodeccop

Iazapsn 3.M., akanemuk HAH PA, n.¢.m.H.,
npoeccop

I'epoprsn I'.I'., akanemuk HAH PA, 1.¢.m.H,,
npoeccop

Haranersin Bb.C., unen-koppecnonaenT HAH PA,
I.¢.M.H., ipodeccop

AiiBazsan J.U., n.1.H., mpodeccop

I'azapsn A.I'., n.¢.M.H., npodeccop

T'ymsan A. X., x.11.H., mpodeccop

Hrowmun B. U., 1.1.1., npodeccop, PO

Jlopatko E.A., n.1.H., npodeccop, Ykpauna
MxkpTtusiH MLA., 1.1.H., mpodeccop

MxprusH B. C., 1.1.1., npodeccop, ABcTpanus
Moscucsu FO. M., 1.¢.M.H., mpodeccop
HockoB M.B., 1.¢.M.H., npodeccop, PO
PoauonoB M.A., n.1.H., npodeccop, PO
TapacenkoBa H.A., n.1.H., npodeccop, Ykpanna
Yameunukora O.C., 1.1.H., npodeccop, YKpanHa
AxonsaH C.E., k.¢.H., moueHT

Aiipanersu I'.C., K.1L.H., TOIICHT

Apytionsin A X., K. ©.M.H., TOLEHT

Henupsin M. M., K.IL.H., TOLIEHT

Ky3nenosa E.IL., k.1.H., noueHT, benapyce
Mxkprtusin A.T., K.I.H., JOLEHT

OBannucsn K.A., K.IL.H., IOLIEHT, OTBETCTBEHHBIN
CeKpeTaphb

Enoksn A.B., K.11.H., IpenioiaBaTeb
Hapacapasu A.C., K.IL.H., Ipeno1aBaTeb
Agarsn A.I'., mpenogaBareinb

Ka3zapsin H.A., pemnogaBaTeib

Cenpaksan H.M., mpeniogaBarein

Editorial board

Gevorgyan S.R. d.p.s.s., Professor, Honorary Chairman
of the Board

Mikaelyan H.S., d.p.s., Professor, Editor-in-Chief
Baghdasaryan G.E., Academ. of NAS RA, d.p.m.s.,
Professor

Gazaryan E.M., Academ. of NAS RA, d.pms,Professor
Gevorgyan G.G., Academ. of NAS RA, d.p.m.s,
Professor

Nagapetyan B.S., Corresponding Member of NAS RA,
d.p.m.s, Professor

Ayvazyan E.l., d.p.s., Professor

Chashechnikova O.S., d.p.s, Professor, Ukraine
Gazaryan H.G., d.p.m.s, Professor

Gushchyan A.Kh., Ph.D of pe., Professor

Igoshin V.1., d.p.m.s., Professor, RF

Lodatko E.A., d.p.s, Professor, Ukraine

Mkrtchyan M.A., d.p.s., Professor

Mkrtchyan V.S., d.t.s., Professor, Australia
Movsisyan Yu.M., d.p.m.s, Professor

Noskov M.V, d.p.m.s, Professor, RF

Rodionov M.A., d.p.s, Professor, R.F.

Tarasenkova N.A., d.p.s, Professor, Ukraine
Hakopyan S. E., Ph.D of ph,, Associate Professor
Harutyunyan H.Kh., Ph.D of math, Associate Professor
Hayrapetyan G.S., Ph.D of pe., Associate Professor
Hovhannisyan K.A., Ph.D. of pe., Associate Professor,
responsible secretary

Ispiryan M. M., Ph D of pe., Associate Professor
Kuznetsova E.P., Ph D of pe., Associate Professor
Mkrtchyan A.T., Ph D of pe., Associate Professor
Enokyan A.V., Ph D of pe, Lecturer

Navasardyan A.S., Ph D of pe., Lecturer

Avagyan A.G., Lecturer

Kazaryan N.A., Lecturer

Sedrakyan N.M., Lecturer




Uwpbdwwnhljub

Tuypngnid

{d-hd 3 (116), Utimwmtiptin, 2023

Enjuinulnipnih

Up2uAULHUE3RILUEY

Unipwfynfume Quighlon Linbhpmijlon, Opshhlg Qiliwgm Ubpqlilifon, hppwh Uwphw Qhuonnglifon

SPLULUUGUL RAJUGMIGNFEGSUULR UAUQUALULRLE L * N/AM6U SULLPUGUL AUUULrULLE D
UGUUEGLSUELh UUR-GUUSPUGUGUL G4 ShULULUUGYUL QLUIPSNFEG-SUL Q64 ULNPUUL UhQ18-------- 7
Uwpanpiynily Snijhuw Uppowpynijton, dwhlppjw JuglElonplonUkpgllilon, ubjybiln Undpw dwgbplion
oruarddNruds NLNLSNFU  UUGEUUSPGUSP Ik PUBNLUUSPLGUSP UNUQU NFUNFShRULEh
NMUS,PUUSUUL UGFNAUGUL UNULRULUSUSUNFE-SNFLLELL (wbghptih) 23
Glannwlpmijw Lhnhw Qhtnunhlifon, Qudingpubng Ondwh Jwpuwnnifhys

UURUUSPLUSP NFUNFS2Ph 4NIUPS8 ELEGS,NVUGUL NFUNFSUUL SULrELh 09SUQNrONFUTR
INLNSUGHLLE P <GS UGIUSULLAFU (nniutinkilt) 35
Q-hSUUGENIIHUUEL

Gniqhiignyuw Gillow Nafinffon, “huabpugnily Qhuwnwupwm bgnpnfon

U HhLUELP <UUULPLULE,h PUGShGUGUL UNAULQUUSUSUNFOGSNFLLE ! 64 0QSUANOUUL
OrhuUuLE’ USELP6NUEShUSNFU QLUOPGUGUL UNVYEGLAFOG-BUL <USNFOG-SNFLLE QGLULNELRU

(nnrutiptii) 45
WAUL3LUSPL EUULER

Onpmnnrjupli Iniph Wpnlndlijy

SNGNULELP ULELUNFOUUL 64U UBY 69ULUY (nnrubipkib) 64

NFUNFSU UL <hULUEIUGARLLE

Oppuwhuwdyuh Lhmbou aanhlih

4GP SEUNFESUL NPNG UGENYCELR UhLUNANFUL QULNIS (B46rP RUJULUUL d6LURENSUL
PNLNSUGUL U b LLELP LNFOU UL QNPOLUEG-8NFU- 84
Ulghp-@upuwnmlyuh Uynin Unup

SEAUDPNIUNFE-BNFLLE R UGENI2 64 LU Uh PUNMNFULR ULSULUUULNFEG-SNFLLE

UNUSNFSGLRU- 94
Fonupnifpui <tpdphk Enupnh
2P IUGShY lwU16,R GRhLUNNFUL UUEREUUShGUSh NFUNFSUUG QNP0 L UUSNFU- 110

UUE6UUEShUULUEYL U rENFE-83WL PURUSUUPLOFE3OFL

<wpniggynilymh Qpupu Ul

UUR-GUUSPGUYUL UGN 62 NF30-D <hULUSU 86 2 120

UUEEUUESPUULUUEDL UL ENFE-3UTL <NFELATLUUUETL <PUNFLLLENR

Uhpuylyuh <wdjlan Unipkith

undnroaverh PUGUHL <NF326LL UUREUUSPGUGUL U (GNFG-SUL (dU3LUSUUL
NUBUULLELAFU (mbqintib) 129




Mathematics
In Shcool

N 3 (116), September, 2023

Contents

INTERCOURSE

Muravieva Galina Leonidovna, Obchinets Alesya Sergeevna, Urban Maria Anatolyevna

PROBLEMS WITH FINANCIAL CONTENT AS A MEANS OF FORMATION MATHEMATICAL AND FINANCIAL
LITERACY OF PRIMARY SCHOOL PUPILS (russian) -7
Martynyuk Yulia Mikhailovna, Vankova Valentina Sergeevna, Sofia Valerievna Danilenko

METHODOLOGICAL FEATURES OF TRAINING FUTURE TEACHERS OF MATHEMATICS AND COMPUTER SCIENCE
IN THE FIELD OF PROGRAMMING (russian) 23
Shestakova Lidia Gennadievna, Akhmetzyanov Roman Maratovich

THE USE OF E-LEARNING ELEMENTS BY A MATHEMATICS TEACHER IN WORK WITH SCHOOL CHILDREN
(russian) 35
SCIENTIFIC METHODOLOGY

Kuznetsova Elena Pavlovna, Denisyuk Anastasia lgorevna

DIDACTIC FEATURES OF TASK SERIES AND EXAMPLES OF THEIR USE TO FORM GRAPHIC MODELING SKILLS

IN STEREOMETRY (russian) 45
KEY TOPICS

Zolotukhin Yury Prokofievich

ONE MORE WAY OF INTRODUCTION TO PERCENTAGES(russian) 64

PROBLEMS OF TRAINING
Abrahamyan Liana Rudik
APPLICATION OF SOME METHODS OF NUMBER THEORY IN THE PROCESS OF SOLVING SCHOOL PROBLEMS ON

DIVISION OF WHOLE NUMBERS 84
Ashot Melik-Parsadanyan

THE PERMUTATION METHOD AND ITS APPLICATION TO THE PROOF OF INEQUALITIES 94
Khosrovyan Hermine Edward

APPLICATION OF DIDACTIC GAMES IN MATH LESSONS 110

PHILOSOPHY OF MATHEMATICAL EDUCATION

Harutyunyan Araks Samvel

THE PROBLEMS OF THE TERM MATHEMATICAL METHOD (russian) 120
PSYCHOLOGICAL FOUNDATIONS OF MATHEMATICAL EDUCATION

Mikaelian Hamlet Suren

POSITIVE EMOTIONS OF STUDENTS IN THE CONTEXT OF DIGITALIZATION MATHEMATICS

EDUCATION (english) 129



https://en.wikipedia.org/wiki/September
https://en.wikipedia.org/wiki/September

MaTteMaTuKa

B IITKOJIE

N3 (116), CenTaopnb, 2023

Conep:xanue

MEKIPEIMETHBII

Mpypasvesa I'anuna Jleonuooena, Oouuney Aneca Cepzeesna, Ypoan Mapus Anamonvesna

3AJIAUA C ®MHAHCOBBIM COJIEPXKAHHMEM KAK CPEJICTBO ®OPMUPOBAHMS MATEMATHYECKOU U
®UHAHCOBOM T'PAMOTHOCTH YYAIIIMXCS HAYAJIbHBIX KJIACCOB (pycckuii) 7
Mapmuinok FOnua Muxaiinoena, Banvkosa Banenmuna Cepzeeena, Cogpoa Banepvesna /lanunenko
METOJIMYECKUE OCOBEHHOCTH IOJATOTOBKU BY AYILMX YUUTEJIEU MATEMATHUKU 1 UTHGOPMA THUKU
B OBJIACTU [TPOTPAMMMUMPOBAHU (pycckuii) 23
Lllecmaxosa JIuous I'ennaovesna, Axmem3sanoe Poman Mapamosuu

NCIIOJIb30OBAHUE YUUTEJIEM MATEMATHUKHN DJIEMEHTOB OJIEKTPOHHOI'O OBYYEHUS B PABOTE CO
HIKOJIbBHUKAMM (pycckuit) 35
HAYYHO METO/JHYECKHH

Ky3neyoea Enena Ilasnosna, /lenuctoxk Anacmacus Hzopesna

JUOAKTUYECKHUE OCOBEHHOCTU 3AJIAYHBIX CEPUAJIOB U TIPUMEPBI UX HCIIOJIb3OBAHUSA JIA

OOPMHNPOBAHUN S HABBIKOB I'PAOMYECKOT'O MOJJEJIMPOBAHW S B CTEPEOMETPUMU (pycckuit) ------------- 45
KJIFOUEBBIE TEMBbI

3onomyxun Opuii IIpokoghvesuu

ELIE OAWH CITOCOBb BBEJEHMA B [TPOLIEHTHI (pycckwit) 64
MNPOBJIEMbBI OBYUEHUSA

Abpaman Jluana Pyouxosna
MNPUMEHEHUE HEKOTOPBLIX METOJOB TEOPUHN YNCJI B ITPOLIECCE PEIIEHHWS IHKOJIbBHBIX 3AJAY HA

JEJIEHUE HEJIBIX YNCEJI 84
Awom Menux-Ilapcadansn

METO/ INIEPECTAHOBOK U EI'O ITPUMEHEHUE JJ151 IOKA3ATEJILCTBA HEPABEHCTB 94
Xocpoean Ipmune Iosapoosna

MNPUMEHEHUE IUJAKTUYECKUX UT'P HA YPOKAX MATEMATUKU 110

OUITOCODPUS MATEMATHYECKOI'O OBPA30BAHUSA

Apymionan Apaxc Camegenogna

OCHOBHBIE BOITPOCBI TEPMUHA MATEMATHUYECKOI'O METOJIA 120
MNCUXOJOI'MYYCKHE OCHOBbI MATEMATHYECKOI'O OBPA3OBAHUSI

Muxaenan I'amnem Cypenosuu

[IO3UTHUBHBIE OMOLMN VYANIUXCA B VCIOBUAX IHOPOBU3ZAINN MATEMATHUYECKOI'O
OBPA30OBAHUS (aurnuiickuii) 129



https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BD%D1%82%D1%8F%D0%B1%D1%80%D1%8C

Up2UAE HE3THUEY
INTERCOURSE
MEXIPEJIMETHBIA

3AJAYU C PUHAHCOBBIM COAEPKAHUEM KAK CPEACTBO ®OPMHUPOBAHUA
MATEMATHYECKON 1 PUHAHCOBOM TPAMOTHOCTH YUAIIUXCH
HAYAJIBHBIX KJIACCOB

MypasbeBa I'aniuna JleonugoBHa
Oo0unnen Anecs CepreeBna

ORCID: https://orcid.org/0009-0008-0513-2121

Yp6an Mapusi AHaTO/IbeBHA
ORCID: https://orcid.org/0000-0002-8614-4077
Kadenpa ecrectBennonayunsix qucruruind BI'TIY umenn Makcuma Tanka,

MuHck, benapyce

Ypoanu M.A., 0.n.u1., doyenm

Beenenne. IloctanoBka npodsemMbl
®opmupoBanue (HyHKIMOHAIBHON IPaMOTHOCTH JIMYHOCTH PacCMaTpPHBACTCS B NEarorvKe
KaK akTyaJbHas 3ajada COBpeMeHHoro obOmectBa. B mocmemnerr werBeptn XX Beka UNESCO

IPEUIOKUIA PACHIMPUTH TPATULMOHHOE MPEACTaBIEHUE O I'PaMOTHOCTH, BKIIIOYArOIEH Oa30BbIe

7


https://orcid.org/0009-0008-0513-2121
https://orcid.org/0000-0002-8614-4077

HABBIKU YTEHUSI, MTUCbMa U cUeTa: ObLIO MPEATIOKEHO NOHITHE «(HYHKIIMOHATBFHAS TPaMOTHOCTh, 101
KOTOPOU MOHUMAIOT CLIOCOOHOCTDH YeJIOBEKa MPUHUMATh Yy4acTUe B JACSITEIbHOCTH, HEOOXOAUMOM JIs
3¢ (heKTHBHOTO cyliecTBOBaHus B conmyMe [ 1]. MaTtemaTndeckass TpaMOTHOCTh KaK Pa3HOBHIHOCTH
(YHKIIMOHATBFHOW TPAMOTHOCTH M3YYaeTCs B TECUCHUE MOCICIHUX
TpeX JECATWIETHH, NpPEICTaBICEHHE O HEH pa3BUBAIOCH OT
«UYHUCJIOBOM/KOMMYECTBEHHOW  T'PAaMOTHOCTH» IO  PEUICHHUIO
MIPOCTEUILNX OBITOBBIX 3a1a4 bi (o] «MaTeMaTUYECKOU
TPaMOTHOCTHY, HAPaBICHHON HA PEUICHUE PealbHBIX MPOOIEM ¢
noMouipl0  mareMmaruku  [2].  KiroueBhiIM B TpaKTOBKE
MaTE€MaTU4eCKOW TIPaMOTHOCTM B CpPaBHEHUHU C YHUCIOBOM
rPAaMOTHOCTBIO CTAHOBHTCS, BO-IIEPBBIX, MPUHATHE JUYHOCTHIO
3HAYMMOCTH MATEMaTUKH B JKU3HH U, BO-BTOPBIX, TOTOBHOCTh

YCJIOBCKAa OCO3HAHHO IIPUMCHATH MATCMATUYCCKHC 3HAHUA U

YMEHUS B peabHbIX CUTyalUsIX IPUHATHUS pelieHui [3].
Mypaevesa I'JL., k.n.n., doyenm

[lo MHEHUIO aBTOPUTETHBIX IKCIEPTOB B COCTABE MAaTEMaTHUECKON IPaMOTHOCTH YYalllUuXCst
HAYaJIbHBIX KJIACCOB MOKHO BBIJEIUTD COOEPI’CAMENbHYI0 U KOMNEemeHmHOCmHYo 00JacTH, a TaKxKe
0co0yI0 Kommexcmuylo 007acTh, TIe MaTeMaTHueckas rpaMoTHocTh mposisisercs (PISA [4];
H. ®. Bunorpagosa [5]; B. C. bactok u I'. C. KoBanesa [6]).

CopepxarenpHast 00JacTb MaTeMaTUYECKOM TIpaMOTHOCTH CBsi3aHA C JOCTHIKEHHEM
MPEIMETHBIX Pe3yIbTaTOB 00yYeHUs W OCHOBaHA Ha mojxozae TIMSS k ornenke oOpa3oBaTeIbHBIX
nocTkeHuil yerBepokiaccHUKOB [7]. ITockonbky B TIMSS mpemnoskensl Tpu 65i0ka yueOHOTO
npeamera «Matematukay («Uucna», «M3mepeHuss u reomerpuueckue ¢urypel», «Paborta ¢
JaHHBIMU»), WM MOXHO IIOCTaBUTh B COOTBETCTBHE TAaKHE KOMIIOHEHThl MaTeMaTH4eCKOU
IPaMOTHOCTH, KaK BBIUMCIMTEIbHAS, W3MEpUTENbHAs W WHQPOPMAIMOHHAs TI'PaMOTHOCTH.
[TokazarensiMu ux CcGHOPMHUPOBAHHOCTH SIBJISIFOTCS MpEeIMETHble yMeHus ydaunmxcs. [lng
BBIYUCIUTENILHONU IPaMOTHOCTH B KOMIUIEKC MPEIMETHBIX YMEHUN BXOJIST, HATPUMED, TAKUE YMEHUS:
YUTaTh, 3aIUCHIBATh M CpaBHHMBaTh uucia B npeaenax 1 000 000; BwImonHATH apudmMeTndeckue
neiictBus Haj guciamu B mpenenax 1 000 000, HaXOauTh 3HAYCHUS BBIPAKEHUH B 2-4 JCHCTBUS;
peliaTe ypaBHEHMsT Ha OCHOBE B3aMMOCBA3M MEXJAY KOMIIOHEHTAMM U PE3yJIbTaTOM
apudMeTHIecKoro JIeicTBHS; 00pa30BbIBaTh U CPABHUBATH JOJIM Ha MIPAKTUYECKONH OCHOBE, pEIlaTh
TEKCTOBbIE 3amauu B 1-4 nelictBuda. M3MepurenbHas TpaMOTHOCTb BKJIIOYAaeT B ceOs yMEHHs

CpaBHHBATb 00BEKTEI C MCITOJb30BaHUEM O6IIIerI/IH$ITI)IX CAWHUL U3MCPCHUS BCIMYHH, BBIPAXKATh



3HAYeHUs BEIMYMH (AJIMHA, IUIOIIAAh, Macca, BpeMs) B pa3IUYHbIX EIUHUIAX H3MEPEHUs;
CpPaBHHMBATh YMCJIOBbIC 3HAUEHUS BEJIUYMH W BBINOJHATH HAJl HUMU apuPMETHUYECKHE EHUCTBUS;
pacrno3HaBaTh FT€OMETPUIECKHE (DUTYPBI; ONPEENATh IJIOMAb FTEOMETPHUECKUX PUTYP C TTIOMOIIBIO

NAJICTKH, BBIYUCIATH MIEPUMETP T€OMETPHUECKUX (PUTYp U MIiIouaas IpsMOYTOJIbHUKA

(xBazparta);
I : o

il
o

CTPOUTH reoMeTpuueckue GUrypsl (psmas, OTPE3OK, JOMaHas, ..

yroi, MpsSMOYTrOJbHHUK, KBajapaT, OKPYXKHOCTH); pelaTh

TEKCTOBBIE 3aJa4yd C TIEOMETPUYECKUM cozaepxkaHueM. K
UH(POPMALIMOHHON TPaMOTHOCTU OTHOCATCS, HAIPUMEP, YMEHUS
IOHUMAaTh W MCIIOJIb30BaTh MH(POPMALMIO, MPEACTaBICHHYIO B
TabIMUHOM (opMe; COCTABIATh TaOIMLBI Ul YIOPSAAOUYECHUS U
IIPEACTABICHUS  JaHHBIX; [IOHMMAaTb W HUCIOJIB30BaTh

UH(POPMALINIO, TIPEICTABICHHYIO B JarpaMme.

A

Oobuuney A.C.

KommnerentHoctHass ~ o0nacTh  MpeACTaBlieHAa  «HAANPEAMETHBIM»  COJCp)KaHHUEM,

OpUEHTUPOBAHHBIM Ha (HOPMHPOBAHHWE METANPEIMETHBIX W JIMYHOCTHBIX YMEHHH, B KOTOPBIX
peamu3yroTcs B pa3IMyHOM O0BEME M COYETAHWH YHHBEpCAIbHBbIE Ka4ecTBa JMYHOCTH YYalerocs
(HampuMmep,  KPUTUYECKOE  MBIINIJICHHE,  KPEaTMBHOCTh,  KOMMYHHUKALMs,  KOOMEpPALHUs,
SMOITMOHAIBHBIA U COITUABHBIA MHTEIUICKT) [8].
KonTtekcTtHass o0macTb MaTeMaTHMYeCKOM TpaMOTHOCTH  y4YalluXcsi B COOTBETCTBUU  C
pexomenmanusmMu  PISA  Bkmowaer Hambojiee paclpOCTpaHEHHBIE O00JacTH  TPaKTUYECKOM
NeATETLHOCTH 4esioBeKa (0OIIeCTBEHHAs JKU3Hb, JIMYHAS JKU3Hb, 00pa3oBaHue/IpodeccuoHanbHas
JeSITeNIbHOCTh, HAay4Has AESITeNbHOCTh) [4]. DTO 3HAYMT, YTO MpeJiaraeMble YUYallUMCS CIOKETHI
3a/1a4 JIOJDKHBI OTpakaTh KU3HEHHBIE CUTYAIllH, CBSI3aHHBIE C KaXKIbIM M3 JaHHBIX KOHTEKCTOB U
TpeOyrome MPUMEHEHUSI MaTeMaTHKH il pemeHus. VIMEHHO KOHTEKCTHasi 00JIacTh MO3BOJISET
CBsI3aTh OOyYEHHE C PEeabHOCTHIO, HATOJHSAS MAaTEMAaTHYECKYI0 TEOPHUIO JKUBBIM COACP)KaHUEM U
COJICHCTBYSI Pa3BUTHIO Y YYAIIUXCS MHTEpeca K MaTeMaTUKe KaK CPEJCTBY MO3HAHUS MHPA BOKpPYT
Hac.

OpHMM U3 pacnpOCTPaHEHHBIX KOHTEKCTOB 00JIaCTH «JIMYHAS KU3HBY SBISIETCA (QUHAHCOBbIL
KOHmMeKcm, TAE YYallhecs CTAIKHBAIOTCA C MpoOJIeMaMH YIPABICHHS JCHEKHBIMHA CPEICTBAMH,
MPEJICTABICHHBIMU B TUJAKTUYECKH 00paOOTaHHBIX CIOXKETaX Ha JOCTYITHOM JJisl IeTed MIIaJIIero
IIKOJILHOTO BO3pacTa ypoBHe. [[11s1 neTei xapakTepeH HHTepecC K «JICHEKHOW» TeMaTUKe, 1, TOHUMAas
9TO, aBTOPHI YUEOHBIX TMOCOOMI MO MaTeMaTHKE CTapaloTCsl BKIIOYATh B HUX TEKCTOBBIC 3a/1a4H,

CBsA3aHHBIC C ICHbI'aMHU.



C npyroil CTOpOHBI, SBJSACH CPEACTBOM (DOPMUPOBAHUS MATEeMATHUYECKOW TPaMOTHOCTH
yyaluxcs, 3a1a4u ¢ (PMHAHCOBBIM CO/IEP’KaHUEM HallpaBJIEHbl TAK)KE HA pa3BUTHE MX (PUHAHCOBOM
rpamotHoctd. B gokymentax ODCP (Organization for Co-operation and Development),
peanu3yomeil MpoeKT MO HCCIEAOBAHHIO M OICHKEe (PUHAHCOBOM TIpaMOTHOCTM HAceJCHUS B
coTpyaHuyecTBe co BcemupHbIM OaHKOM, (prHAHCOBash I'PaMOTHOCTb TPAKTYETCsl KaK COYETaHUE
OCBEJIOMJICHHOCTH, 3HAHWUN, HABBIKOB, OTHOLICHHMS W IOBEACHUS JIMYHOCTH, MO3BOJIAIOIIEE €l
NPUHUMATh pa3yMHble (DMHAHCOBBIE PEIICHHS IS JOCTH)KEHHUS CBOEr0 JIMYHOTO (PMHAHCOBOTO
Onarononyuuns [9]. B TonkoBanu# moHATHS “‘PpUHAHCOBAS IPAMOTHOCTH 3aJI0KEHBI TPY KOMIIOHEHTA:
3HAHUEBbIN (3HAHUE U IOHUMAaHUE MOHITUH, TPAaBUJI U 3aKOHOMEPHOCTEH, CBA3aHHBIX ¢ (PMHAHCOBOMN
cdepoit), moBeneHYecKuit (yMEHHS U HABBIKH, OTHOCSIIIKE K (UHAHCOBOM cepe U He0OX0AUMBIE 1JIs
BbICTpanBaHusl d3(()EKTUBHOTO TOBENCHHWS) H IICHHOCTHBIM (OTHOIIEHHE, YBEPEHHOCTh U
COOTBETCTBYIOIIAasl MOTHUBALIMSI, TIO3BOJIAIOLINE IPUMEHATh UMEIOLMECS 3HAHUM U HaBBIKU B HOBBIX
oOcTosTenbeTBax). DxcnepTsl OOCP onpenenstoT GUHAHCOBO TPAMOTHYIO JIMYHOCTb KaK JIMYHOCTD,
BJIAJICIOIIYI0 BO3MOKHOCTSIMU M MOTHBAIMEH K N3MEHEHUIO COOCTBEHHOT0 (PMHAHCOBOI'O ITOBEICHMS,
NPUBOAAIINMH K MIPHHITHIO B3BEIICHHBIX (PMHAHCOBBIX PEHICHUH B JIIOOBIX )KU3HEHHBIX CUTYaIUsX.
Vaydienue cymecTBymoel cutyaruu mo uccieayemoit mpodieme OOCP BuauT B pazpaborke u
peanu3aly HalMOHAJIbHBIX CTpAaTeruii, HANpaBIEHHBIX Ha pacCIIUpPEHHUE IPEeJAOCTABICHUS
HENpepbIBHOIO (PMHAHCOBOIO 0Opa30BaHUs HACEJCHMs, HAaUMHAs C O0y4YeHMs JeTeH JOLIKOJIbHOIO
BO3pacTa OTJEJBHBIM 3JeMeHTapHbIM TeMaMm ¢(uHaHcoBoro conepxanus [10]. E. A. Cynaxosa,
000011asi MOAXOAbl K TOJKOBAaHUIO MOHATHS “‘(DMHAHCOBasi I'PaMOTHOCTh  BO B3aHUMOCBSI3U C
POJICTBEHHBIMHM TOHATHSAMH “‘(pUHAHCOBOE OOpa3oBaHue” U ‘“‘DUHAHCOBas KOMIIETEHTHOCTH ,
onpenenser (UHAHCOBO TPaMOTHYIO JIMYHOCTh Kak BJIAJCIONIYI0 OINpEAEICHHbBIM HabopoM
KOMIIETEHIIMH, KOTOPbIE MO3BOJIAIOT €l MPUHUMATh (DUHAHCOBO OOOCHOBAaHHBIE PELICHUS C IEINBIO
YBEJIMYEHUS JTUYHOTO OJarocOCTOSIHUSI IPU MUHUMH3ALUU €€ (PUHAHCOBBIX U BPEMEHHBIX MOTEPb
[11]. Psin 3apyOeskHBIX 9KCIEPTOB NOAYSPKUBAIOT BIMSHUE (PUHAHCOBON TPaMOTHOCTH Ha pa3yMHOE
(¢uHAHCOBOE TOBEACHUE JIMYHOCTU: CHOCOOHOCTH TPOJYKTUBHO YMPABIATH JCHbraMH U
MHBECTHPOBAaHUEM, TUIAHUPOBATh U IPUHUMATh OOOCHOBAHHBIE PELICHUsI O COOCTBEHHBIX (PMHAHCAX,
U cuuTaroT Haubosiee 3PPEKTUBHBIM METOJO0M OBICTPOrO MOBBIMIEHUS (UHAHCOBOH T'PAaMOTHOCTH
HaceJIeHUsl BHEJpPEHHE B Ipolecc 00y4YeHMs IIKOIbHUKOB 00S3aTelIbHOr0 K M3YYEHHMIO Kypca IO
mnyebiM - puHancam [12]. T'. C. KopaneBa, wucciemyss mnpoOiemy (GOPMHUPOBaHUS M OIICHKU
(rHAHCOBON I'PaMOTHOCTH, CTENIEHU BIHMSHUS YPOBHS OBJIAJCHUS MaTeMAaTUYECKON U YNTATEIbCKON
IPaMOTHOCTH Ha MPOIIECC OCBOEHUS (PMHAHCOBOTO KOHTEKCTA, BBIAEINSET CYIIECTBEHHBIE ACIHEKThI

COCTOSIHUSI (PMHAHCOBOM T'PAaMOTHOCTH POCCUMCKHX y4allMXCs, IpeiaraeT HaydHo 0O0OCHOBAHHBIE
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METOJUYECKHE PEKOMEHJALNK MO0 COBEPLICHCTBOBAHUIO (PMHAHCOBOTO OOpa3OBaHUs IIKOJILHUKOB
KaK BaKHOM COCTaBJISIONICH mporecca popmupoBanst uX GyHKIIMOHATBHOM rpamoTHOCTH [13].
HecmoTtpst Ha pa3BuTHe HHTEpeca K (HOPMUPOBAHHIO (PMHAHCOBOM I'PAaMOTHOCTH YYalluXcs
Pa3IMYHBIMH CPEJCTBaMHU (IIPEXKIE BCETO — CPEICTBAMU MATEMAaTHKU), B HAYUYHBIX HCCIIEIOBAHUAX
0CTaeTCs pAll «OTKPBITHIX» BOIMPOCOB, TPEOYIOMIMX PELIeHHs. DT BOMPOCH! CBSI3aHbI C MPOOIEMOii
MOKCKa CIIOcOO0B MHTETPallid MaTeMaTUYeCKON U (DMHAHCOBOW COCTaBISIONICH B OJHOM y4eOHOM
3aJJaHMH ¥ KOHKPETHBIX ITyTeH NCIOIb30BAHUS MATEMAaTHUYECKUX 3a1a4 ¢ (PUHAHCOBBIM CO/IEpIKaHUEM
B HavaJbHOM mIKoJe. [[enb NaHHON CTaThbu — OOOCHOBAaHWE JIOTWKH pabOTBHl HaJA 3aJadaMu C
(GbUHAHCOBBIM COJIep’)KaHMEM B HaYallbHBIX KJaccaX W OMNHMCAHME ONbITa UX IMPUMEHEHHS B

00pa30oBaTeNbHOI MPaKTUKE.

XapakTepuCcTHKA aBTOPCKOr0 KOMILJIEKCA 32/1a4 ¢ (PMHAHCOBBIM CO/lepKaHueM

Hns Toro, uroObl oOecneunTh OWMHAPHYIO HANpPaBICHHOCTh Ha (OPMHUPOBAHUE Kak
MaTeMaTHYeCKOM, Tak M (UHAHCOBOW IPaMOTHOCTH, HEIOCTATOYHO MPEUIOKUTh YdalUMCs
COBOKYITHOCTb TEKCTOBBIX 3aJ1a4 Ha OIpe/IeJICHUE [IEHbl UJIM CTOMMOCTH ToBapa. BaskHO BbICTpOUTH
cucTeMy paboThl ¢ TAKHUMH 3a]la4aMi B COOTBETCTBHH C JIOTUKOW (POPMHUPOBAHUS MTPEICTABICHUNA O
JIeHbrax 1 00 ynpaBJIeHUU JIEHEKHBIMU CPE/ICTBAMH.

[Tpumepom peasinzaliuy Takoro NoAxoJa sBisgercs yueoHo-meroanueckuii kommieke (YMK)
«Korna yuntscs nerko. B Mupe ¢punancony, pazpabotanHblii aBropamu cratbu — . JI. MypaBbeBoii,
A. C. OOCumunen, M. A.VYp6an. VYMK npenHasHaueH [jIi TOATOTOBKH UM TMPOBEIACHUS
(GakynbTaTUBHBIX 3aHATHI, HaNpaBleHHBIX Ha (opmupoBaHue (YHKIMOHAIBLHOM (UHAHCOBOM
rpamotHocTH yuamuxcs |-V kmaccoB yupexnenuit oduiero cpenHero oOpasoBanust PecryOiamku
bemapycs.

B YMK Bxoadar yueOHas nporpamma (paxKyJIbTaTUBHBIX 3aHATUHN, TUJAKTUIECKHE MaTepHalIbl
JUISL y4allluXcsli U METOJWYEeCKue pexkomeHnanuu s yuutened. llenp yueOHON mporpamMmbl —
nproOpeTeHne NepBOHAYAIBHOTO OTBITA PELICHHUs 33134 ¢ (GUHAHCOBBIM COEP)KaHUEM, TPAMOTHOTO
(MHAHCOBOTO MMOBEICHHS B COLIMYME, Pa3BUTHE OTBETCTBEHHOTO OTHOILIECHHS K JCHbI'aM KaK CPEJCTBY
yA0BJIETBOpPEHUs oTpeOHOoCTel yenoBeka. Conepxanue GpaKyIbTaTUBHBIX 3aHATUH MPEICTABICHO B
YEeThIPeX MOAYJISX, BEIOPAHHBIX C YUETOM COBPEMEHHBIX MPECTABIEHUN O KOMIIOHEHTHOM COCTaBe
¢dbunancoBoi rpamotHocTH [14], [15].

B TpeTtbeMm Kitacce yyammecs ocBauBarOT COAEPKAHUE MEPBBIX ABYX MOIYJIEH, a B YETBEPTOM
KJIacC€ — TPEThEro M uerBeproro Moxayieil. Ilepeiii Mmoayne «lIpo neHsru ceidyac m B MpEKHUE

BpEMEHa» HalleJIeH Ha (JOPMUPOBAHUE Y YUAIIUXCS MPEICTaBICHUH 0 PyHKIMAX JEHEr U UX BUIAX,
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HCTOPUM BO3HUKHOBEHMS JCHET. B 3TOT Moayib BXomaT TeMbl «Kak NMOSBUIUCH JEHBIM U KAaKUMHU
oHu ObUIH panbile?y, «Kakumu ObulM MOHETHI B MpexHUe BpemeHa?», «Kakue nensru B benapycu
ceituac?». B comepkanue mepBoil Tembl «Kak MOSBUINCH EHBI'M M KAaKUMU OHU OBLIM PaHBIIE?»
BKJIIOYEHBI BOMPOCHI O CYIIHOCTH TOBapa Kak MpeaMeTa s MOKYHKH Wi oOMeHa, O MpUYHMHAX
MOSIBJICHUS JICHET, HEMOHETHBIX JIeHbIax (cepeOpsHBbIX U 30JI0ThIX IpuBHaX). CopepxaHue BTOPOU
TeMbl «KakuMu OBbLITM MOHETHI B TIPEKHUE BpeMeHa?) BKIII0UaeT B ce0s BOIPOCHI O CYIIIHOCTH MOHET
U NpUYMHAX MX MOSIBJICHHUSA, BUJAX MOHET, KOTOPHIE HCIIOJIb30BAJIMCh B pPa3HbIX CTPaHAaX M Ha
tepputopun bemapycu (rpomn, komeiika, pyons). B Tperpeir Teme «Kakue nensru B benmapycu
ceifuac?» paccMaTpuUBalOTCSl BOMPOCH O COBPEMEHHBIX MOHETaxX U Kymwopax bemapycu, 00
M300paXeHUSIX U HAAMKUCIX Ha aBepce, peBepce U rypTe 0eIopyCcCKHX MOHET; O MOHETax pa3Horo
JIOCTOMHCTBA (HOMHHaNa). Yyaliuecss Takke 3HaAaKOMSTCS ¢ COBPEMEHHBIMM Kymtopamu benapycu,
PUCYHKaMH M HAJANUCAMU Ha CTOpOHaX Oenopycckux Kymrop. B 3aBepiieHue Moayssi MPOBOIAUTCS
oboO1arolee 3aHATHE U TPOBEPKA U3YUEHHOTO MaTepHuaia.

Bropoii moayib «IIpo 10X0abl M pacxo/ibl B CEMbE» CTABUThH LIEJIBbIO O3HAKOMUTD YUalIUXCS C
OCHOBHBIMH HCTOYHHKAMH JI0OXO0JIa M BUAMHU PACXOJIOB CEMbH, CPOPMHUPOBATH Y HUX MPE/ICTABICHUE
0 HEOOXOTUMOCTH TUIAHUPOBAHMS JIOXOJOB M PACXOJI0B M COCTABIIEHUS CEMEWHOro Oromxkera. Bo
BTOpPOIl MOAYJb BXOAAT TeMbl «Kakue moxoasl ObIBaIOT y ceMmbu?y», «Kakue pacxoapl ObIBAIOT Y
ceMbU?» U «YTO TakOEe CEMENHBIN OFOIHKET?).

Conepxxanue nepBoil Tembl «Kakue 10xoibl OBIBAIOT y CEMBU?» BKIIOYAaeT B ce0s
(dbopMUpOBaHKE MPENCTABICHUM O 10X0J€ CEMbU (IIOCTOSTHHBIE U HETIOCTOSIHHBIE J1I0XO/bI, a TaKKe
03HAKOMJIEHHE C BUJIaMH JI0XOJI0B — 3apaboTHas I1aTa, eHcus, nocodue, ctunenaus. Bropas rema
«Kaxue pacxonpl ObIBalOT y ceMbU?» HallpaBlieHa Ha (pOpPMHUpPOBAaHUE MPEACTABICHUN O pacxojax
ceMbHU: 00s13aTeNIbHBIE U He00sS3aTelIbHbIE PAcX0/Ibl, HENPEABUICHHbIE PACXObI, HEPa3yMHbIE TPATHI.
Copnepxanue TpeTbe Tembl «UTO Takoe ceMeHHBIH OrKET?» MOCBSIIIEHO (POPMUPOBAHUIO
IpeJICTaBICHUH O OI0/I’KETe CEMbH Kak IJIaHe JOXO0JI0B, PACX0JI0B U HaKoIieHuH. B koHIle Monyns
pOBOIUTCS 00001IatoIIee 3aHATHE U BBINOJIHAETCSA IPOBEPKa 3yueHHOro Marepuana. Kpome storo
B KOHIIE OOyYeHHUs B TpPEThEM KJacce ydalludecs TOTOBST IMPOEKT M 3alUIIAIOT €ro Iepex
OJIHOKJIAaCCHUKaMHU (TE€MBbI IPOEKTOB MO>KHO BBIOPATh U3 MPEAJIOKEHHOTO CIIHCKA).

B uerBepTOM KIlacce yuwariuecs OCBaMBalOT COAEpPaHHE TPETHEro W YETBEPTOro MOJyJIEH.
Tpetnit monyns «lIpo nuuHble cOepexeHHs» HampaBieH Ha (OpMUpOBaHHE Yy ydalluxcs
NPEeJCTaBJICHHUS O 11eJIeCO00Pa3HOCTH (PMHAHCOBBIX COEpPEKEHHM U cIT0cO0aX HAKOIICHUS JCHENKHBIX

CpEaACTB, YMCHUSA J3KOHOMHO TpPaTUTb ACHBIKM W MNPUHUMATH PallMOHAIIBHBIC PEIICHHA O ITOKYIIKE
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TOBapoOB W yCJIyT. B TpeTwii Momynb BXOOAT TeMbl «3aueM U Kak JenaTh coepexenus?», «Ha dem
MO>KHO 3KOHOMUTH ?», «Kak mpaBUIBHO J1e1aTh MOKYNKH B Mara3uue?.

Coneprkanue nepBoi TEMbI TPETHETO MOYJIS «3a4eM U Kak JiejaTh COepekeHus?» BKII0YaeT
B ce0s1 (hopMupoOBaHHE MPEICTABICHUH O JMYHBIX (KapMaHHBIX) JICHbraX W CHoco0ax HaKOIUICHHS
JEHEXKHBIX CPEICTB JUIsl MPHOOpeTeHuss HYX HBIX ToBapoB. B Tperbelr Teme «Ha dem MOxkKHO
SKOHOMMTH?» C yHalTUMHCS UAET pa3roBop 00 SKOHOMHUH 1 OEPEKITUBOCTH KaK IMOJIE3HBIX TPUBBIYKAX
YJICHOB CEMbH, PKOHOMHHM Ha OO0S3aTEeNIbHBIX M HE00s3aTeNbHBIX PACX0/axX, Ha HCIIOJIb30BAaHUH
NIEKTPO3HEpPIuu U BoJbl. B Temy 3 «Kak mpaBuiIbHO J1€1aTh NOKYNKH B MarasuHe?» BKIIIOUEHBI
BOIPOCHI O BHUJIaX Mara3uHoB, 00 OCOOCHHOCTSIX MPUOOPETEHHs] TOBAPOB B MHTEPHET-MarasuHe, O
COCTaBJICHUH CIIMCKA MOKYIMOK M IPaMOTHOM TOKYIATEIbCKOM MOBeleHuU. Moaynb 3aBepIiaercs
3aHATUEM I10 0000IICHNIO, 3aKPETUICHUIO U TIPOBEPKE H3YYSCHHOTO MaTepraia.

Yetseptoiit Moyib «IIpo prnaHCOBYIO 6€30MaCHOCTE» OPHEHTUPOBAH HAa O3HAKOMIICHHE CO
crocobaMM 3alIUThl JIEHEr OT MOIJENOK, Ha (OPMUPOBAaHME TPEACTaBIEHUNH O Oe30macHOM
UCIOJIb30BaHNU OAaHKOBCKHUX KapTOYEK U 11eJIeCO00pa3sHOCTH OpOpMIIEHHS CTPaxoBOro mojuca. B
3TOT MOAYJb BXOJAT TeMbl «Kak JeHbIU 3allMIIat0T OT MOAIEN0K?», «Kak noiabp30BaThCsi OAHKOBCKOM
KapTOYKO# ?», «3aueM JII0IU TOJIb3YIOTCSI CTPaXOBKOM?).

B nepBoii Teme «Kak 1eHbIM 3alIMIIAIOT OT MOIENIOK?» yUalrecs 3HaKOMSTCS C TOHATHSIMU
«HACTOSIINE ACHBIU» U «HEHACTOSAIINE (UTPOBBIC, CYBEHUPHBIE) JCHBI WY, C POOIeMON (albIINBBIX
JICHET W D3JEMEHTaMM 3allMThl KyIIOp M MOHET, NpH3HaKaMM HacTOsIUX JjaeHer bemapycu u
IpaBWJIaMU NOBEJEHUs NpHu oOHapykeHuHu ¢anbuBbix AeHer. Coxaepikanue BTopoi Tembl «Kak
MOJIb30BaThCA OAHKOBCKOM KapTOUKOW?» BKIIOUAET O3HAKOMJIEHHE C OaHKOBCKOM IIIATEKHOU
KapTOYKOM, €€ pEeKBU3UTAaMM M MHUH-KOJOM, OaHKOMAaToM, HWH(POKHOCKOM U IUIATEKHBIMU
TEepMHUHAJIAMU, TIPaBUIaMU O€30TIaCHOTO TOJIh30BaHUS HHTEPHET-0aHKUHTOM U MOOHMIIBHBIM 0aHKOM,
a TaKk)Ke ¢ TAKUMH BHJIaMU HHTEPHET-MOIICHHUYESCTBA, KaK BUIIMHT, (DUIMUHT ¥ CKUMMHHT. TpeThs
TeMa «3adeM JIFOU MOJIB3YIOTCS CTPAXOBKOI?» pacKpbIBaeT BOMPOCHI, CBA3AHHBIE CO CTPAXOBAHUEM
U €r0 BUJAMHU, 3HAKOMUT YYaIIUXCsl C OHATHEM «CTPAXOBOH MOJIUCY U €T0 POJIbIO Ui 00ecTIeYeH s
CTaOMIIBHOCTU M O€30MIaCHOCTH CeMbH. MOy b 3aBepiIaeTcss 0000IAOIIMM 3aHATHEM U IIPOBEPKOH
M3Y4YEHHOTro Marepuaia. B koHIle 00yueHHs B UETBEPTOM KJIACCE€ ydalluecs TOTOBST MPOEKTHI IO
MPeJIOKEHHBIM TEMaM U 3alllMIIAI0T UX Mepel OAHOKIACCHUKaMU.

Tematuueckoe mnanupoBaHue (HaKyJIbTATUBHBIX 3aHSATHI MOJYMHEHO JIOTUKE YIIPABJICHUS
JICHeHBIMH CpE/ICTBAMH, B OCHOBE KOTOPOH JIeXaT yIpaBlieHUecKue (YHKUUS NIaHUpO8aHus N
KoHmpos. be3ycioBHO, ynpaBlieHHue BKIIOYAET B ceOsl U psii APYTUX 3HAYUMBIX (YHKUUHN, HO 3TH

ABC ABJIAIOTCA OYCHb BAXXHBIMU IO IMPUYUHE TOI0, 4YTO IUJIAHUPOBAHHUEC «3aIyCKacT» KOHTYP

13



yIpaBIeHUS, a KOHTPOJIb €T0 «3aKphIBacT». YNIpABIECHHE — IPOIECC HTEPAUOHHBIA, MOATOMY
PE3yJIBTaThl KOHTPOJIS JaJiee HCIOIB3YIOTCS IS COBEPIICHCTBOBAHMS IUTAHUPOBAHMS HA CIICAYIOIIEM
srare [16]. IlosToMy B KOMILIeKce 3aaad C (UHAHCOBBIM COZAEP)KAHUEM, BKIIOUCHHBIM B
JIUAKTUYECKHEe MaTepualbl pa3paboTaHHOTO KOMIUIEKCA, IPEUIaraloTcs ClelualbHbIC 3aJaHus A
(dopMupoBaHUs yMEHHH 10 TNIAHWPOBAHUIO U KOHTPOJTIO JICHEXKHBIX cpeacTB. [Ipu 3ToM B X011 Oecen
C yyamMucs W anpoOanuu pa3pabOTaHHOTO KOMIUIEKCA 3aJaHUi OBUIM CHeNIaHBl BBIBOJABI O
YenecooopasHoCmuy UCNONb3068AHUS «OOPAMHOU) N02UKYU: B JIOTUKE YIPABICHYECKOTO Ipolecca
6Hauane paccmampueaemcs @YHKYUs NIAGHUPOBAHUSA, 3ameM — KOHMpOJs, a B JIOTHKE
JTUIAKTUYECKOTO TpOoLecca YOoOHee HauuHamsv ¢ @QYHKYuu KOHMpOs, d 3aeepuiams —
naanuposanuem. Hampumep, mpexae 4eM 3HAKOMHUTBCS CO CIIOcO0aMM COCTaBICHHSI CEMEHHOTO
6IOII)K€Ta ydalmuMcCsa BaXKHO IMOJYYHUTH IMPEACTABIICHHUEC O TOM, KAaKHC CEMbS MMCECT PCTYJIAPHBIC U
HECPCTYIIAPHBIC NOXO/JbI, 4@ TAKXKEC KAaKHC Yy HEC CCTb ACHCKHBIC TPAaTbl B TCUCHUC ONPECACICHHOIO
nepruoia BpeMeHH. VIMEHHO M03TOMYy BO BTOPOM MOJIYJI€ CHadala pacCMaTpUBAIOTCS TEMBI,
NOCBSILEHHBIE J0X0JaM W PacxolaM CEMbH, CIOCO0aM HMX KOHTPOJS, U TOJBKO 3aTeM — TeMa O
ceMeifHOM OroJpKeTe, TO €CTh IUIAHE PACXOJ0B, OXOAO0B M HAKOIUIEHHH CEMbU 3a OIPE/IeJICHHbIH
nepuoa BpEMCHHU.

[TpuBenem npuMepsl aBTOPCKUX 3aIaHH 110 MaTEeMaTHKE, CBA3aHHBIX C (DyHKIUEH KOHmMpois
3a JICHE)KHBIMH CPE/ICTBAMU.

3a,Z[aHI/Ie 1. PaCCMOTpI/I MEPCUCHb PETYJSPHBIX 10XOO0B CEMbU MHUKOJIKY 3a MECHII.

3apruiara namnsl 800 py6ueii

3apruiaTa MaMbl 1000 pyGneit
CruneHaus cecTpbl 70 pyOueit
Crava kBapTUPBI B apEHY 400 pyb6neit

[IpencraBp, uTto cecTpa MUKOJKM TIIOXO clana ceccHio. B aTom cimydae oHa He OyneT
MOJTy4aTh CTUIICHIUIO BECh CIEAYIONIUI CeMeCTp, TO €CTh B TeueHHUe 5 MecseB. Ha ckonbko pyOeit
TOTJ1a MOXET YMEHBIITUTCS JOXO/ CEMbH 3a 3TH 5 MecsitieB? [IpuBenu mpuMepsl HY)KHBIX JIJII CEMbH
TOBApOB WJIH YCIIYT, KOTOPhIE MOXXHO OBLIO OBI MPHOOPECTH HA ATH JICHBTH.

3ananue 2. PaccmoTpu Tabnuily pacxonoB ceMbH MHUKOIKH W ceMbU [laBIMHKHM 3a OJUH
Mecsil. Kakue noxosxue BUAbl pacXxoI0B €CTh y KaxkJ10i ceMbH? CKOJIBKO JEHET KaXKJasi CeMbs TPATUT

Ha 3TH pacxobl?
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Cembs MHUKOJIKH

Cembs [HaBauuku

Bunsl pacxonos

[TorpaueHnbie

CYMMBI JICHET

Bunsl pacxonos

ITorpaueHHbIE

CYMMBI JICHET

Ena 200 p. Tpancnopt, 6eH3uH 200 p.
KomMmyHanbHble
60 p. Tenedon 80 p.
yCIyTH
Tpancnopr 120 p. ITutanue 250 p.
KommyHnanbHbie
Tenedon, MaTepHeT 100 p. 70 p.
IUIaTEXU
Onexna 140 p. Onexna, 00yBb 250 p.
My3bIkanbHast IIKOIa 40 p. KuHo, Teatpsl, My3eu 90 p.
ATTpaKIMOHBI 40 p. [Tocemenue xade 110 p.
[Toxynka komnbroTepa 1500 p. PemoHT Benocunena 80 p.

HpI/IBeI[eM IpuMep AaBTOPCKOI0 3aAaHusA 110 MATEMATHUKE, CBA3AHHOI'O C CI)YHKI_II/ICI\/’I

PaccmoTpu Mmecsiunbie OromkeTsl cemeid Mukonku u [laBauHku. Beraucnu mianupyembie

nianupoeanusd NCHCKHbIX CPEIACTB.

B HakomieHua? Eciu CMOT'YT, TO CKOJIBKO JICHET OHHU CMOT'YyT OTJIOXKUTH?

Broxxer ceMmbn MUKOJIKH

CYMMBI JOXOJ0B U PACXOJ0B U 3allUIIN UX B Ta6J'II/IIIy. CMOFYT JIX 3T CEMbBH OTIIOXKHUTH 4HaCTh ACHET

[TorpauenHsle

Bunaer pacxonos Bunsl noxonos Cymma
CYMMBI JICHET

Ena 200 p. 3aprnata 1800 p.

KomMmyHanbeHble ycinyru 60 p. Crunenaus 70 p.

Crnava KBapTUPHI B
Tpancnopt 120 p. 400 p.
apeHy

Tenedon, Murepuer 100 p.

Onexna 140 p.

My3bIkanbHasl IIKoIa 40 p.

ATTpakIMOHbBI 40 p.

Kommnsrorep 1500 p.




Hroro

Bropxer cembpu IlaBiauakn

[TorpaueHHbie
Bunsl pacxonos Buas! noxonos Cymma
CYMMBI JIHET
Tpancnopt, 6eH3UH 200 p. 3apruiata 800 p.
[Tocobue Ha
Tenedhon 80 p. 600 p.
pebenka
[Turanue 250 p. l'onopap 3a kHury 500 p.
[Tomapok ot
KoMMyHanpHbIe m1aTexu 70 p. 100 p.
6a0yKu
Onexna, 00yBb 250 p.
Kuno, Teatpsl, Mmy3eun 90 p.
[ocemenue xade 110 p.
PemonT nnanmera 80 p.
Hroro

PesyabTaTsl anpodanumn KomMIieKkca 3a1a4 ¢ GUHAHCOBBIM COJlep:KAHMEM

B 2022 r. Ha OCHOBaHMHM TIIOCTAHOBJIEHUS 3acelJaHUs YUYEHOrO0 COBETa HAay4YHO-
HCCIIeI0BaTENbCKOro eHTpa HannonansHoro nHCTUTYTa 00pa3oBaHusi MUHUCTEPCTBA 00Opa30BaHUS
Pecny6niuku benapych 0 BHeIpeHUH pe3yibTaTOB HAy4YHOM pabOThl B 00pazoBaTeNbHBIN MpoIece
Hayanach anpodanus AMJAKTHUECKUX MaTepHaoB A (aKyJIbTaTUBHBIX 3aHATUH «Koraa yuutbes
nerko. B Mupe ¢unancoB» mo gopmupoBaHuio (MHAHCOBOM IPaMOTHOCTHU yuariuxcs Ha | crynenu
oOuiero cpegHero oOpa3oBaHus. B ampoOanuu NpUHUMAIOT ydacTHE CTYIEHTbl — WIEHBI
CTYJACHYECKHX Hay4yHO-HcciaenoBarenbckux saboparopuit (CHUMJII) ¢akynpreTa HadaabHOTO
oOpa3oBanusi benopycckoro rocymapcTBeHHOro mnemarorumueckoro yamBepcuteta (BITIY).
[TpoBenenmne (axyabTaTUBHBIX 3aHATUN “B mupe ¢uHaHCOB” — pe3yiabTaT COTPYAHHMYECTBA TpEX
CHMII daxynsrera. Ctymentsl — wieast CHUJI «Continuum» — TOTOBAT CIEHAPUH 3aHATHH |
NpoBOAAT UX B ruMHasuu Ne 23 ¢ GenopycckuM si3pikom o0yuenus. Unenst CHUJI “Lingva Orbis”
KOHTPOJIMPYIOT KOPPEKTHOCTH Nepeaaun (UHaHCOBOM MH(POPMAIIUN Ha OET0OPYCCKOM si3bIKe. UneHbl

CHWJI “Tlouck” pa3paboThIBalOT OJAHKU MPOTOKOJOB HAOMIOAEHHM, (GUKCUPYIOT XOJl 3aHSATUH U
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MIPOBOJIAT OTHETbHBIC 3aHsTH. Ha pucynke 1 nmpuBenensl GpoTorpadun nepBbIX 3aHATHN U3 KA “B

Mupe (pUHAHCOB”, MPOBEIEHHBIE CTyIeHTaMH (aKyJIbTeTa HaualbHOro 00pa3oBaHUsl.
I - |2

Pucynok 1. 3anstusa w3 nukia “B mupe QuHAHCOB” MPOBOAAT CTYAEHTHI (DaKylIbTeTa

HAyYaIbHOTO 00pa3oBaHuUs

CoOpanHast uH(pOpMAIHs 3aTEM aHAJIU3UPYETCs, B MaTepHajbl BHOCATCS HEOOXOIUMbIE
KOPPEKTHBBI, (DOPMYJIMPYIOTCSI METOJUYECKUE PEKOMEHIAWU JUISl  YYUTENICH-TIPAKTHKOB.
PesynbraThl paboThl OGOPMIISIOTCS B BUJC HAYYHBIX MyOJHMKAIMi B pecryOIMKAaHCKOM Hay4HO-
meroaudeckoM kypHane “TlauatkoBas mkoma” (B 2023 r. omyOJMKOBaHBI TPH CTaThH,
MOJrOTOBJICHHBIE cTyieHTamMu — wienamu CHUJI — B coaBTOpceTBe ¢ yunrtesasimu rumuasuu [17], [18],
[10]).

3akio4enue

BeinosmHeHHOE MCCIeI0BaHHE TO3BOJIMIIO 00OCHOBATh, YTO PEUICHUE 3a/lad ¢ (PMHAHCOBBIM
COZICP’)KAaHMEM MOXET CHOCOOCTBOBATh (DOPMHPOBAHHIO KaK MATEMAaTHYeCKOW, TaKk U (DUHAHCOBOU
IpPaMOTHOCTH ywamuxcs. s peamm3anuu 5ToW OMHAapHOW HampaBIeHHOCTH ObLT pa3paboTaH
KOMIUIEKC 3a7a4d ¢ (DMHAHCOBBIM COJIEP’KaHHEM, COOTBETCTBYIOIIUI, BO-TIEPBBIX, COBPEMEHHBIM
NPE/ICTABICHUSM O KOMIOHEHTHOM COCTaBe (PUHAHCOBOI KOMIIETEHTHOCTH JIMYHOCTH, U BO-BTOPBIX,
JIOTHKE Tpoliecca yIpaBlieH s ICHSKHBIMH CPEICTBAMHU, B OCHOBE KOTOPOH JIGKHT MPEICTABICHUE O
(GYHKOUMSX  yOpaBieHHs JIOOBIMH  OOBeKTaMHu. ArmpoOarus MaTepHajoB KOMIUIEKCAa Ha
(aKyIbTaTHBHBIX 3aHATUSX C YYalIMMHUCS TPETHEro Kiacca CTyAEHTaMHu (akylbTeTa HadyalbHOTO
oOpazoBanusi benopycckoro rocyaapcTBEHHOTO MENAaroruueckoro yHHUBEPCHUTETa TOATBEPIKIACT
aKTyaJIbHOCTh TPoOJieMbl (hOpMHPOBaHHS (UHAHCOBOM TI'PAMOTHOCTH C IEPBBIX JIET IIKOJHHOTO

o0ydeHusl.
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LU LUNUT L AOYUEVHEUNFE-SUU L BRI ULLLELL " NMMEU
SU//ULUETL HRUEL T LLELP UoURUGLSLELP URG-EUURShUUTLUEYY BY,
HhLULUNLUUY MU GPSOFE-3UL Q4RI N UUEL UPQNS
Unipunfingwm Quyhlou Lnhhyniffuu, Opshhbig Qihupm Ubkpqlilibou,

Ippwh Uwphw Qhuwonnglifon
Udipnipnad:  <nnpJuwonid  djupugpynd £ «dwpbidunhjuyub gpughunipgnio»
hwulugnipniin bt pwgwhwyumynid £ wwppujud nuuwpwbbtph  wywltipmitiph
dwptiunhjuui gpnughnnipjui pnjubtnujuyht, Yndybtntbnmuhtt L Ghpuwmtpunuh
pwnunphstitiph  Eniggnibip: Lyynd £ Ghpuwmbtipunmughtt - pununphynid - htwbuwjub
pjuiimunipjudp  wnwewnpuibipbtiph hwbwlnpmbop L  ppubg  wgnbtignipnibp
unynpnnbtiph  hyytiu  dwptdunhjuiui, wiwtu £ phtwbuwjud  gpughwmnipjub
dlwynpiwdt  Jypuw: Jdbpnuoynd G Shtwbvwjut  gpughwmnipjublt  Enigyniin npnptijn.
dudwbwulhg dnntigniibtipp: Cungoynid £ htwbuwmyub pndubtinuijnipjudp dh wpp
wnwewnmpubplitiph wgntignipynitip whdh $htwbuwjutt gpughmnipyut abwynpdwd Ypu:
YGuplnpynid £ dhtwbuwjutt  pnjutmulinigypudp  wnwownpuibtipbitiph  pivpnigyniip!
nrudwlui dhonglitiph Junwjwpiwt mpudwpwbinipuin hwdwuyuwnmwuhiwb, Ghpunjuyg
npubp yubwynptine b ytipwhulytine hhddwlubt junwjupdwb gnpdwnnypitpp: Guwmunpyt)
E tgqpuijugnipnili, np niunigdwb vty «hwljunwly wnmpudwpwiinipjuit jhpunnidt wyth
tyunuljuwhwpiwn k. junwujupdwt gnpdptpugh mpudwpuwbtnigyub dbe twpju nhunwnplynid
L yubwynpiwb gnpdwnnypep, wbinihtml® Jtpuwhulnnnipjub, hull nhpulmhluyub
gnpopipwugh mpuiwpwbinipjub vt wytih hwpdiwn £ ujuty yipwhuynnnipjut gnpdwnnyphg
L wjwpnbty wyubwynpduwdp:  Ghpuyugyuo  th - Shtwbvwjuit - pnuinunipyundip
wnwewmpubplitiph ophtiwualjottin, npniig hhdpnid npudwjuitt thongaitinh dwhiutinh yipuwhuljdwi
L pmwtthph Eudninm@itiph b Swhuutinh wjuwiuynpiwb gnpdnnnipnibbtind th: Atn pugnuo
E htwbumjub pnutinuynipyudp wnwewnpubpitph htinhttwjuyhtt nLuntdiudibpnnujub
huwdwihpp L Gupugpyuod L wyn hwdwihph thnpdwupynidp muppujui yuuwpubbtph

wpwjtipmbtiph ntunigdwb gnpoplipugniy:
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Pwbhuwgh  punhp. dwptiwunhijuh  nunigniip mwppulub nuuwpwbbitipnuy,
dwptidumhijuljub gpughunnienil, $httwbuwjub gpughnnieynil, mbtipumwyhtt jutinhpbtp,

dhttwmbuwjudt pnubinuinipyub pninhpbtip:

3AJJAYU C PUHAHCOBBIM COAEP KAHUEM KAK CPEJACTBO ®OPMUPOBAHUS
MATEMATHYECKON 1 PUHAHCOBOM TPAMOTHOCTH YUAIIIUXCH
HAYAJIBHBIX KJIACCOB
Mpypagsvesa I'anuna Jleonuoosna, Oouuney Aneca Cepzeegna,
Ypoan Mapua Anamonvesna

Pe3tome. B cratbe Jaercs XapaKTepUCTHKA IOHATHUIO «MaTeMaTHyeckas TIpaMOTHOCTB» U
PacKpbIBaeTCsl CYITHOCTh COJEPKATEIBHOTO, KOMIIETEHTHOCTHOTO M KOHTEKCTHOTO KOMIIOHEHTOB
MaTeMaTHYECKOW IPaMOTHOCTH YYaIUXCsl HAYaIbHBIX Ki1accoB. OTMeUaeTcs 3HaYMMOCTb 3aJaHHi C
(MHAHCOBBIM COJIEpKAHUEM B KOHTEKCTHOM KOMIIOHEHTE M UX HAIIPaBJIEHHOCTh Ha ()OPMHUpPOBAHUE
KaK MaTeMaTHYeCKOM, Tak U (PUHAHCOBOM I'paMOTHOCTH yyalluxcs. AHaIU3UPYIOTCS COBPEMEHHbIE
MOJIXO/IbI K ONPEICTICHUIO CYIIHOCTA (PMHAHCOBOM TrpaMoTHOCTH. [loguepkuBaeTcsi HEOOXOIMMOCTh
HAIpaBJICHHOCTH KOMILIEKCa 33134 C (PMHAHCOBBIM COJEpKaHWEM Ha (OPMHPOBAHWE 3HAYMMBIX
KOMIIOHEHTOB (PMHAHCOBOM I'paMOTHOCTH JMYHOCTH. OTMeuaeTcs BaXKHOCTb Moadopa 3amad ¢
(MHAHCOBBIM CO/IEP)KAHUEM B COOTBETCTBUHU C JIOTMKOM YIpPaBICHHS JACHEKHBIMHU CpPEICTBAMU,
BKJTIIOYAIOLIEH KITIOUeBbIE yIpaBieHYeckre (QyHKIMU TUIAHUPOBaHUS U KOHTPOJIsl. [lenaeTcs BBIBOJ O
11€J1€C000Pa3HOCTH UCIIOIB30BaHUs IIPU 00YUYEHNUHN «OOpaTHOW» JIOTUKH: B JIOTUKE YIPaBIEHYECKOTO
nporiecca BHadalle paccMaTpuBaeTcs (DYyHKIHS IJIAaHWPOBAaHUS, a 3aT€M — KOHTPOJS, a B JIOTHKE
JIMTaKTHYECKOT 0 Tpoliecca yJ00Hee HAUMHATh C PYHKIIUU KOHTPOJIS, a 3aBepIlIaTh — INIAHUPOBAHUEM.
[TpuBoaATCs mpuMepsl 3a1a4 ¢ (UHAHCOBBIM COJEpKAHUEM, B OCHOBE KOTOPBIX JIEKaT JeHCTBUSA
KOHTPOJISI 32 PAacXOJIOBAHWEM JICHE)KHBIX CPEJICTB M IUIAHUPOBAHUS JIOXOJIOB M PACXOIOB CEMBH.
JaeTcst xapakTepucTUKa aBTOPCKOMY y4eOHO-METOIMYECKOMY KOMIUIEKCY 3a/ad ¢ (PMHAHCOBBIM
conepxkanneM. ONMUCBIBAETCs OMBIT anpodaluy pa3padoTaHHOIO KOMIUIEKCA B MPAKTUKE 00ydeHUs
MITJIIIUX HIKOJIHHUKOB.

Knrwuesvie cnosa: HadanpHOE 00YUYEHHE MaTeMaTHKe, MaTeMaTnIeckas TPaMOTHOCTh, (PMHAHCOBAs

T'paMOTHOCTBH, TCKCTOBEIC 3a/1a4H, 3a1a4U C (bHHaHCOBBIM COZACPIKAaHUEM.
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PROBLEMS WITH FINANCIAL CONTENT AS A MEANS OF
FORMATION MATHEMATICAL AND FINANCIAL LITERACY OF PRIMARY SCHOOL
PUPILS
Muravieva Galina Leonidovna, Obchinets Alesya Sergeevna,

Urban Maria Anatolyevna
Summary. In the article the concept of «mathematical literacy» is characterized; the essence of the
subject, competence and context components of primary school pupils’ mathematical literacy is
revealed. The importance of problems with financial content in the context component and their
directivity on the formation both mathematical and financial literacy of pupils are noted. Modern
approaches to the definition of the essence of mathematical and financial literacy are analyzed. The
necessity to focus a complex of problems with financial content on the formation of significant
components of financial literacy of a person is emphasized. The importance of selecting problems
with financial content according to the logic of the cash management process, including managerial
functions of planning and control, is noted. It's concluded that it is practical to use the «reverse» logic
in teaching: in the logic of the management process the planning function is considered at first, and
further is the control function; and in the logic of the didactic process it is more useful to start with
the control function then finish with the planning function. Some examples of problems with financial
content, based on the actions for financial spending control and family income and expense planning,
are given. The author's educational and methodical complex of problems with financial content is
characterized. The approbation experience of the developed complex in the process of primary school

pupils education is described.
Keywords: elementary education in mathematics, mathematical literacy, financial literacy, word

problems, problems with financial content.
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METOIWYECKHE OCOBEHHOCTH MOJATIOTOBKH BYAYIIINX YUUTEJEN
MATEMATHUKA U UTHO®OPMATHUKHU B OBJIACTH TPOI'PAMMUPOBAHUA
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Maprbinok FOans MuxaitjioBHa
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BanbkoBa Banentnna CepreeBHa
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Janunnenko Codbs BajsepbeBHa
Tynbckuii rocyaapcTBeHHbIN negarornyeckuid yausepcutet um. JI. H. Toincroro, r. Tyina,

Pocculickas @enepanns

Mapmuiniok FO. M., k. n. H., OoyeHm

VYuutens 21-ro Beka — 3To npodeCcCuoHa, COYETAIOIINI B C€0€ CONMMIHYIO TEOPET HUYECKYIO
U TPaKTUYECKYIO0 TOJATOTOBKY IO 0a30BOMY IIKOJBHOMY MIpPEAMETY C YCTOMYMBHIMH HaBBIKAMU
BJIQJICHUS BCEM CIEKTPOM HH(POPMAIMOHHBIX TexHoNorui. MHdopmannoHHOe 00IIecTBO JUKTYET
CBOM 3aKOHBI W MPHUHIIMIBI CyIIeCTBOBaHUS uenoBeka B HeM. Cdepa obOpasoBaHus, Kak Hanbonee
MMOABCPIKCHHAA ri100aIbLHBIM HU3MCHCHUAM, ONIPEACTIACMBIM HOTpe6HOCTBIO 06H1€CTBa B I'PaMOTHBIX,
HHTCJUICKTYAJIbHO PA3BUTHIX I'paKJaaHax, JOJIKHA 6I)ICTpO pc€arupoBaTthb U THOKO oACTPAanBaATHECA IO
MOCTOSTHHO PACTYIIUH U TpaHCPOPMUPYIOLIHIICS HAOOp HHCTPYMEHTOB 00paboTku nHpopmaiuu. B
ITUX YCJIOBUAX K YUUTEIIO MAaTEMAaTUKU U HHPOPMATHKHU MPEIBSIBISIOTCS 0COObIe TpeboBaHus, HOO
OH, KakK HUKaKOH )IperfI CIICUaJINCT, CIIOCOOEH TMOHATH HU3HYTPU TEXHOJOTHUYCCKUC PCUICHUA U
(byHKIIMOHAJIbHBIE 3JIEMEHTHI HUHPOPMAIIMOHHBIX CUCTEM U MHCTPYMEHTOB. /laHHOE 006CTOSTENHCTBO

ONpCaACIIICTCA, MPEKIAC BCECro, TEM, 4YTO B OCHOBC JIF000r0 TAKOTO peUICHUA JIC)KUT MATCMATHYCCKAA
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MO/JIeJIb, KOTOPYIO MIPOCTO HEBO3MOXKHO MOHATH 0€3 JOCTATOYHOTO YPOBHS 3HAHUS MaTeMaTHKu. B
9TOM CBS3M HMIIEPATUBHOE MPOTPAMMUPOBAHHE SBISETCS TEM HMHCTPYMEHTOM, HpPHU IOMOIIU
KOTOPOI'0 MOXHO JIOTHYHO YBSI3aTh MAaTEMaTHUYECKYIO MOJIEIIb IIOCTPOCHHSI HEKOTOPOTO aIrOpUTMa C
€e MporpaMMHON peanu3anueil CpeCTBaMHU BRIOPAHHOTO S3bIKA.

Metoauuecke acrnekTbl OOydeHHs MPOrpaMMUPOBAHHMIO OYIYIIUX YYHMTEJIeH MaTeMaTUKu WU
uH(pOpMaTUKU paccMOTpeHbl B paboTax pasHbix aBTopoB. Tak, E.II. Kpymogepoa u
K. P. KpynonepoBa paccMarpuBaioT mpoOiIeMy pa3BUTHS aNTOPUTMUYECKOW KOMIETCHIIHH
CTYJICHTOB-OyIyIIUX yuuTeleld HHPOPMATHKN HA OCHOBE MOIYJIBHOTO MPEACTABICHUS CONCPIKAHUS
o0ydeHus B coueTaHuM ¢ TpeOOBaHUSMU MPOdECCHOHATBHBIX CTaHIapTOB [1].

AKTyanbHOCTh (PYHIAMEHTATBbHOM MOATOTOBKUA OyIylmuxX yuyuTened HHPOPMATHKH,
OCHOBaHHOW Ha WHBAPUAHTHOCTH BBIOOPA CPEICTB U SI3BIKOB IIPOrPAMMHUPOBAHHUS, 00OCHOBBIBACTCS
B paborax B. I1. Mouceesa, JI. . Kapramogoii, 1. B. JIeBuenko, A. P. CangsikoBa, /. b. AOymikuHa
[2, 3]. ABTropamMH  TOAYEPKHUBACTCA  HEAOCTATOUYHOCTH
dbopMupOBaHUS y CTYICHTOB 3HAaHUNW U yMEHHH B o0iactu
M3Yy4YeHUs KOHKPETHOTO MPOTPaMMHOI0 CPEICTBA, B CBA3U C YEM
BBIJICJISIETCSI HEOOXOIUMOCTh BBIPABHUBAHUSI YPOBHS BJIAJCHUS
OCHOBaMU MPOTPaMMHUPOBAHUs Y CTY/ICHTOB Ha HauaJIbHOM JTare
0o0y4eHHUs U pa3BUTHE B JAIbHEUIIEM YMEHHS YHOPSAOYUBATH U
CTPYKTypUpOoBaTh HH(pOpMaLNIO, BBHIOMpPATh ONTUMAJbHBIC
CrocoObl  TIPEACTABJICHUS  JIaHHBIX, BIAJACTh  HaBBIKAMHU
WH()OPMAIIMOHHOTO MOJICTUPOBAHKUS M CIEAOBATh  OOIIMM

MIPpUHIHUIIAM ITPOTrpaMMHUPOBAHHNA B TCUCHUEC OCBOCHUS BCEU E

Banvkosa B. C., k. n. 1., Ooyenm
nporpamMmel.  [Ipobiemam pa3BUTHS aNTOPUTMUYECKOM KOMIIETEHIIMM CTYJIEHTOB KaK OCHOBBI
u(ppoBON KOMIIETEHIIMHM OyAylLIero yuutens uHpopMaTHKu nocssiieHa padora E. B. bapanosa u
U. B. Cumonosga [4].

Pa3BuTtHe anropuTMHUYECKOW KOMIIETEHIIMM BHMJUTCS aBTOPaMHM B IIO3TAllHOM YCBOEHHH
BbIJIETICHHBIX MOJYJIEH U
no10ope CUCTEMBI 33/1a4, MO3BOJISIFOIINX CHOPMHUPOBATH y CTYJEHTOB TOTOBHOCTh K UX PELICHHIO B
HaIPAaBJIEHUU OT PENPOYKTUBHOU JEATEIBHOCTH K YACTUYHO-TIONCKOBOM M HCCIIEI0BATENIBCKOM.

H. O. CaiipypoBa BBIAEISET OCHOBHBIE MPUYHMHBI, BIMSIONIME HAa KAaueCTBO MOATOTOBKU
OakanaBpoB MEAArOTHYECKOro By3a B 00JIACTH U3YUEHHUS SI3BIKOB MPOTPAMMHUPOBAHUS U ONPEIEIIsIeT

OCHOBHbIE HAINpaBJIEHMs] COBEPILIEHCTBOBAHUS METOJUKU OOY4YEHMs MPOTrPaMMHUPOBAHUIO OYIyLIUX
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yuutenae WHGOpPMATUKHU, OCHOBaHHbIE Ha UAEE HUHTETpalli CYIIECTBYIOIMIMX METOAUK H
nepcoHnUIMPOBAHHBIX 00pPA30BaTENbHBIX 3alIPOCOB yyamuxcs [5].

Metoanyeckue Moaxoapl K 0OydeHUI0 OyAylHX y4uTelneld MaTeMaTHUKd U MH(POPMATHUKU
OTJICIIbHBIM TEXHOJIOTUSAM U CpelaM IIPOrpaMMUpPOBaHUs paccMoTpeHbl B padbotax C. /1. ChIpoTIOK,
B. A. CmupnoBa, M. A. ®enorenko, A. B. [logcaguukosa u np. [6,7,8,9].

B TynbckoM rocynapctBeHHOM neaarorundeckom yausepcurere uM. JI. H. Toiscroro yxe MHOTO €T
OCYILIECTBIISICTCS MOATOTOBKA Oy IyINX yYUTEIeH MaTeMaTHKU ¥ HH(OPMATHUKH 10 HATIPABJICHUIO
44.03.05 Ieparornueckoe odpa3oBaHue. B paMkax TaHHOTO HAaNpaBJIEHUS MOATOTOBKH CTYICHTHI
BTOPOT'O Kypca Halllero By3a uzy4aroT guciuuminny «IIporpammupoBanuey. Conep:xkanue
JTUCIUIIMHBI ONIPEENSIeTCS MAThI0 OCHOBHBIMU pa3/IeIaMHu:

®  QITOPUTMBI U UCTIOJHUTEIH;

® OCHOBBI IpOrpaMMupOBaHus B s3bike [lackanb;

e 00paboTKa MacCHBOB;

e pabota ¢ daitmamu;

® PEKypPCHUBHBIE MPOICTYPHI ¥ (PYHKIIHH.

Konkperuzamus copepkaHusi OCHOBaHa Ha TOM (pakTe, YTO OyAyIIMH YIUTENb JOJKEH B
paMkax Jr000H IUCHUIUIMHBI JIeNaTh MPOEKLIUI0 W3Yy4aeMOro MaTepuaia Ha CBOKO JalbHEHIIYIO
npoeCCHOHATIBHYIO AEATeNbHOCTh. Tak, Hampumep, B IMEPBOM
paszzielie U3y4aroTcs He TOJIBKO 3JIEMEHTHI TEOPUU aJITOPUTMOB, HO
U BOIIPOCHI, CBSI3aHHbIE C W3YYEHUEM AITOPUTMOB U
UCIIOJITHUTENIEH B IIKOJIBHOM Kypce HH(POpPMATHKU: CHCTEMa
KOMaHJ  HUCHONHHUTeNs, (opmanbHbie ©W  HedopMabHbIC
UCTIOJIHUTEIIU, CIIOCOOBI 3aITUCH AITOPUTMOB U JIp. DTH BOIPOCHI
U3YyYallUCh CTYAEHTaMU B IIKOJIE, HO B YCJIOBUSIX BY30BCKOM

MOATOTOBKHU NPOUCXOAUT HX TCPCOCMBICICHUEC Ha Oounee

I‘J'IY6OKOM TCOPCTUICCKOM U MCTOAUYCCKOM YPOBHAX.

Manunenxo C. B., k. n. n., ooyenm

ITo xaxmoil Teme, BKIIOUEHHOW B COJEp)KaHHE AMCUUIUIMHBI, pa3paboTaHO METOAUYECKOe
COIIPOBO’KJICHHE, BKIIIOYAIOIEE KOHCIEKTHI JIEKIHH, KOMIUIEKT JIabOpaTOpHBIX padoT, BOIPOCH U
3aJJaHus JUJIsl CaMOCTOSTEIbHON MPOPaOOTKH U BBIOJIHEHUS, CIIUCOK PEKOMEHIYEMOM JTUTepaTyphl.
Bce marepuanbl mpeacTaBieHbl B COOTBETCTBYIONIEM Kypce B cpeie dJIeKTpoHHOTo o0yueHust LMS
Moodle, koTopass sBiseTCS HEOTHEMJIEMOH YacThl0 MH(POPMAIMOHHO-00Pa30BaTEIEHOTO

MMpOCTPAHCTBA BYy3a. I/I3y‘-ICHI/IC AUCHUIUIMHBL CTPOUTCA TAKUM O6p2130M, YTOOBI CTYJCHT,
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MIPOITYCTUBIIUN 1O KaKUM-THOO MPUYMHAM 3aHSTHE, He ObUT Obl BBIPBaH M3 Y4eOHOTO IMporecca u
CMOT CaMOCTOSITENTHO U3YUYUTh MPOIYIICHHbII MaTepHall.

PaccmoTpum npumep naGopaTopHoil paboTel 1Mo Teme «PexkypcuBHBIE TpOLENyphl U
¢dyukumy. [Iporpammel co3natotes B cpene PascalABC.NET. B navane cryaeHTam mpejyiaraercs
pPaccMOTpPETh MPUMEP IPOrpaMMBbl ¢ KOMMEHTAPUSMU OCHOBHBIX MOMEHTOB:

Ilpumep 1. CocraBbTe pPEKypCHUBHYIO (YHKIHIO BbIYMCICHHUS (akTopuana Ieloro
HEOTPULIATEFHOTO Ynca N.

Program factorial;
uses crt;

var n:integer;

function fact(k:integer):longint; {1}
begin
if k=0 then fact:=1 {2}
else fact:=fact(k-1)*k; {3}
end;

Begin

clrscr;

write('BBeauTe 11e;10e HEOTPHUIIATEILHOE YHCIIO: ');

readIn(n);

writeln(n,"!=",fact(n));

readin;
End.
IlosicHeHus K porpamme:
{1}~ tun ¢yHKUIMU HEOOXOAMMO 33/1aTh Kak JUIMHHOE IeNoe, T.K. QYHKIHsS (aKTopual pacTeT
JIOCTaTO4YHO OBICTPO;
{2} 6a3y pexypcun cocrasiseT dakrt 0!=1;
{3} nexommo3uiuio MpoBOMM 10 cBoiicTBY N!=n*(n-1)!.

3areM Tmpemiaraercs NPOTECTUPOBATh MPOrpaMMy H PEHIUTh CIEAYIONIYIO 3ajady:

«Ucnonb3yst ¢ynkumio u3 Ilpumepa 1, Bblumciaure 3HaueHue cymwmbl 1142143+ .4n! ans
HATYPaJIbHOI'O YKCJIa N, BBEACHHOTO C KIaBUATYPbD».

Ha cnenyromem sramne paccmarpusaercs [Ipumep 2.
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Ilpumep 2. CoctaBbTe PEKypCUBHYIO (DYHKIIMIO BBIYMCIICHHS HAHOOJIBIIIEro OOIIETO JCTHTENS
JIBYX IIEJIBIX HEOTPHUIIATEIILHBIX YKCEN U HAMIUTE C €€ MTOMOIIIBbIO HAaHOOJ I OOIIHIA IeTUTENb N HEbIX
HGOTpI/H_[aTeJIBHBIX YHUCCII.
Program nod_n;
uses crt;

var Xx,y,i,n:integer;

function nod(a,b:integer):integer;
begin

if b=0 then nod:=a

else nod:=nod(b,a mod b);
end;

Begin

clrscr;

write('BBeaute kosmyectBo umced: ');
readIn(n);

write('Beeaute 1 uncio: ');

readIn(x);

write('Beenute 2 unco: ');

readin(y);
x:=nod(X,y); {1}
i:=3;
while i<=n do
begin
write('Beaute ',i,' uncio: ');
readin(y); {2}
i=i+1;
x:=nod(X,y) {3}
end,;

writeln("HO/L ',n,' aucen =',X);
readln;
End.
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[TosicHeHus k mporpamme:

{1}~ Beruucnsiem HOJI AByX mepBbIX YMCEN U 3alICHIBAEM €T0 B TIEPBOE YHCIIO;
{2}~ cuuThIBaEM OYEPEIHOE YKCIIO;

{3} Beruucasem HOJI tpex uncen no cxeme: HOJI (X,y,2)=HOA(HO/J(X,y),2).

ITporpamma u3 IIpumepa 2 takxe Tectupyercs B cpene PascalABC.NET. A 3arem cryneHTam
npejiaraeTcs ciuenyroiee 3aaanue: «Mcenonw3ys Gynkmuio u3 [lpumepa 2, coctaBbTe Mporpammy
HAXO0XJICHUS HAMMEHBIIETO OOIIEro KPaTHOTO JIBYX IIENIbIX HEOTPUIIATEIbHBIX YHCEI, BBEICHHBIX C
KJIABUATYPBI».

Ha cnenyromem stane paccmarpuBaercs [Ipumep 3.

Ilpumep 3. CocTtaBbTe PEKYpCHBHYIO (DYHKIIMIO TIOJICUETA KOJMYECTBA BCEX IOJIOKUTEIHLHBIX
JIENIUTENEN HATYypaAJIbHOTO Yucia N.

Ykazanusa k pewenuto:

JInst pereHust 3a/1laul MOXKHO PacCMOTpETh OoJiee OOIIyI0 3a/auy: Uil HaTypaJIbHOTO 4uciia N
MOJICUMTATh KOJMYECTBO BCEX €r0 IMOJOKHUTEIBHBIX JCIUTENICH, MEHBIIMX WM PaBHBIX 33JaHHOMY
HatypaibHoMy umcity X. [Tycts dn(n) u dnx(n,X) — cooTBeTCTBEHHO (DYHKIMH JUTS PEIICHUS HCXOHOU |
obuieit 3amayun. OueBuano, yro dn(n)=dnx(n,n).

PexypcuBnyto ¢ynkipro dnx(n,X), o KOTOPOH MOC/IEI0BATEILHO MOABEPTarOTCs HCIBITAHUIO HA
JEIUTEIH N BCe Yrcia OT 1 10 X BKITFOUUTEIILHO, MOYKHO OIPE/ICITUTh TaK:

l,ecmnx =1
dnx(n,x) = { dnx(n,x — 1), ec/iu n He 1eJIUTCA HA X
dnx(n,x — 1) + 1, ecqu n geJUTCd Ha X

Program kol _del,
uses crt;

var k:integer;

function dnx(n,x:integer):integer;
begin
if x=1 then dnx:=1
else if n mod x<>0 then dnx:=dnx(n,x-1)
else dnx:=dnx(n,x-1)+1

end;

function dn(n:integer):integer;
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begin
dn:=dnx(n,n);

end;

Begin
clrscr,;
write('Bseaute uncio: ');
readIn(k);
writeln('Komuuectso ero menureneii =',dn(k)); {1}
readin;
End.
IlosicHeHus K porpamme:
{1} BBI30B HE PeKYPCUBHOM (YHKIINHU, KOTOPasi BBI3BIBACT PEKYPCUBHYIO (DYHKITHUIO.

[Iporpamma u3 Ilpumepa 3 takke tectupyercs B cpene Pascal ABC.NET. A 3atem ctynentam
npezuiaraercst cienyromee 3ananue: «Ha ocnose Ilpumepa 3 coctaBbTe peKypCHBHYIO (YHKIIUIO
[I0JICYETA CYyMMBI BCEX MOJIOKUTEIBHBIX JAEIUTENEeH 3aJaHHOI0 HaTypaJIbHOIO YHCIa)

B kauecTBe 3amaHui, npeanaraeéMbIX AJi CaMOCTOSITENIbHOM paboThl BHE YUEOHBIX 3aHSATHUH,
MpeAIaraoTcs CIeAyoIIue:

1. OTBeThTE HA BONPOCHI:

a) Kakas pynkuus (mpoueaypa) Ha3bIBaeTCsl pEKypCUBHON?
6) Ha3zoBuTe OCHOBHBIE 3TAIbI PEKYPCUBHON TPUAIBL.

B) UTo Ha3pIBaeTCs MapaMeTpusaluei 3aaaumn?

r) Kakoii mporiecc Ha3pIBaeTCs BbIIETIEHUEM 0a3bl peKYpPCHH?
n) Uto Ha3bIBaeTCsS AEKOMMO3UIIMEH 3a1auu?

2. CocraBbTe nporpammy Ha si3bike [lackanb 1uist pernienus ciaenyromnen 3aiaun:

A) JlaH nIpsAMOYTOJILHUK C INHEHHBIMU pa3MepaMu N, m, BEIPAXKAIOITIMHUCS IETBIMU YU CIIaMHU.
CocTaBbTe peKypCUBHYIO (PYHKIIMIO MTO/ICYETa KOJIMYECTBA KBAIPATOB, HA KOTOPBIE MOXKHO pa3pe3arh
JAHHBIA TPSIMOYTOJIBHUK, €CITH KaXKIbli pa3 oTpe3aTh KBAaApaT MaKCUMaIbHOW MIOLIA/IH.

b) Ompenenure, sBAsSETCSs JIM 3alaHHOE YUCIO COBEPIICHHBIM (YKa3aHHE K PEHICHHUIO:
COBEPILEHHBIM SIBJISIETCS HATYpaIbHOE YUCIIO, PABHOE CYMME BCEX CBOUX JIETTUTENEH, UCKITI0Yas caMo
ce0s).

[Ipennaraemple 3afaHusl BBINOJNHSIOT JBE OCHOBHBIE (DYHKIMM: YydaT COCTaBIISThH

pekypcuBHble (QyHKIMH B s3bike llackanb W peann3yloT MEXIpeIMETHBIE CBSA3M «MaTeMaTHKa-
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uHpopmatuka». Kpome TOro, paccMOTpeHHas TeMma 3HAUUTEIbHO BBIXOJUT 3a paMKH JBYX
0003HaUEHHBIX MPEIMETHBIX 00JacTel, T.K. IOHATHE PEKYPCUM ropa3o LIMPE, YeM TOJIbKO TEPMUH
B MaTeMaTHKe WM WHpopMmaTuke. Pekypcust B 3HaUMTENbHON Mepe (OpMHpPYET MHPOBO33pPEHHE,
onupasch Ha (yHIAMEHTalbHbIE 3akoHbl Muposfganus. [10] Takum mnoTeHmManoM oO0JIagaroOT
IPAaKTUYECKH BCE 3asBJICHHBbIE K M3YYEHHIO TEMbl Kypca IPOrpaMMHpPOBAaHUS: MaTeMaTH4eCKON
MO/JICJIBI0 MacCHBa SIBJISIETCS MaTpulla M €€ 4YacTHbIE Cllydad BEKTOpP-CTPOKa M BEKTOP-CTOJIOELL;
QITOPUTMUYECKUE KOHCTPYKLMM CJEI0BAaHUS, Pa3BWIKM U IOBTOPEHHUS B HEKOTOPOW CTENEHM
perIaMeHTHPYIOT HAIlly J>KW3Hb; BHEIIHWE JAaHHbIC ((aiiabl), MOIKIOYaeMble K IpOorpamme,
CHOCOOHBI 3HAYUTEJIBHO PACHIMPATH «KPYT030p» MPOrpaMMBbl U T.II.

MHoroneTHui onbIT paboThl ABTOPOB 10 NOArOTOBKE YUUTENEeH MaTeMaTUKU U HHPOPMATUKU
JIaeT MPaBO YTBEPKJ1aTh, YTO 0003HAUEHHOE CO/IEpKAHKE, BBICTPOCHHAsI CTPYKTYpa U Mpeajaraemas
METOJIMKA U3YUYEHUsI [IPOrPaMMUPOBAHUS HE TOJIBKO (POPMHUPYIOT XOPOIIME TEOPETUUECKUE 3HAHUS
IpeaMeTa U YCTOMYMBBIE HAaBBIKM MPOIPAMMHPOBAHUS B BBIOPAHHOM SI3bIKE, HO U JIOKa3bIBAIOT
ri1yOOKYI0 CBSI3b MH(OPMATHKU U MaTEMAaTUKH, HO OCHOBE KOTOPOIl JanpHeas npodeccuoHaabHast
JeATeNIbHOCTh Oyaymmx yumtened Oyner Oosee ycnemHa M pe3yibTaTHBHA. YUHTENb, HE
CTPEMSIIUICS Cpa3y HAMKUCATh TPOTPaAMMY, a CIIOCOOHBIN MOCTPOUTH PABUIBHYIO MATEMATHIECKYIO
MO/IeJIb peIlIeHHs] HEKOTOPOH 3a/1auH C LebIo e AIPPEKTUBHON peaan3aly B BUAE IPOrPaMMHOIO

KOIa, CMOKCT HAYUUTh CBOUX YUCHUKOB JEMCTBOBATH TaK XKe.
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oruarudnNruus NLArSNhU UUEeEUUSPYUSE L PudNUTUSHhUUSE UNUQU
NrUNRSPALELP NMUSLUUSUUL UBENTIUYUL UNFUL2LUZUSUNRE3NRLLET
Uwpunplynil 8nypw Uppnwpiniw, Jwblngw JuybinpbuUkpgbbhiw,
TMubp Ealn UnPhw Juybplinu
Udihnthnid:  Znpduénd  Jhpnisynud. B dwtjujupduut  hwdwjuwpwbtbpnud
Spwgpuifnpuwt nnpumd dwptdwnhuh b hudwlwpgswhtt ghumpjut wywqu
niunighsutiph Jkpuyuunpuundwt dkpnpuljut wuyknubpp: Yhuwpyynud £ Snyuygh L.
L. Snjuuinjh wijut wijut ywhnwjwt dwutjuwdupduljut hwdwjuupuiunid 44.03.05
dwmtjwjupdwlut  Yppmpmb  (Uwptdwnhjuh b hodwlwpgsughtt - ghnnippub
yuwunpuundwi  Eplint dwubwghnwugnidubpnyg) dwubwghunipjudp  niuwbnnubpht
nuuwjuinknt htnhtwlubph hopdp: Lipjuyuglws b puuptpugh pojubnulnipjub
tjupugpmpmbp, npp punugud t hhiq hpdbwlwb pwdhubphg (wignphpdubp b
Juwuwpnnukp, Spugpuynpdwt hhuntuputpp Mwulwy (kqynud, quuqusttph dowlnud,
duyiph htn wphiwnwtp, phnipujn] pipugwlupgtp b gnpdwenypubp), npp hwpth k
wnunid niuwbnnubph ynnuhg niuntdtwuhpyus uniph wnnjkjunduwi
wihpwdbonnipiniup hpkug hblnwqu dwuttmghunwlju gnpéniubnipjui dke: « *EYnipuhy
pupuguljwpgbp b gnpswupnyplbps phidwjh nunutwuhpnipyub opphiwyny tjwpugpws
Lku htnhtwlubph Ynnuhg oquuugnpdynny dkpnpulwt htwpubp, npnup pny) b viwjhu
niuwbnnubpht Abudnpl] juynit hdnnipiniuubp Spugpuynpdwt ninpuinid b wmuyyugnighy
Gwpbiwnhiuh Ut hufwlwpgsuhl ghwnpput junpp Yuwp:  Zhutwdnpdws
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niuwbnnubph wwwnpuwundwt gopdptipugnid LMS Moodle LjEjunpnuwghtt ntunigdwit
dvhowduynh Jhpwndwt wihpwdbownnipiniup, npp hwdwjuupwih nbknbjunjuijut b
ppulut mwupwsph whpwdwibkih dwut k:

FPubuyh punkp: Uwpbdunhluih b hudnpdwnhluyh niunighs, Spugpuynpnid,
Spwgpuynpiwit  niunignud, niunigsh wwwmpwuwnnid, nuwbnnubph  wwnpwunnid
dwjudupduljut hwdwjuwpwind:

METOJAYECKHUE OCOBEHHOCTH MOATIOTOBKHU BYAYIIIUX YYUTEJEN
MATEMATUKHU U UHOOPMATHUKHU B OBJIACTHU IPOI'PAMMMUPOBAHUSA
Mapmouiniox FOnua Muxaiinoena, Banvkosa Barenmuna Cepzeesna
Coghoa Banepveena /lanunenko
Pe3tome: B craTbe NMpoaHAIM3UPOBAHBI METOJWYECKHUE ACIEKTHI MOJATOTOBKH OYAYIIMX yYWTENeH
MaTeMaTUKU U HHPOPMATUKU B 00JIACTH MPOrpaMMHUPOBAHUS B MEAArorndeckux By3ax. Paccmorpen
OMBIT aBTOPOB IO OOYYEHHIO MPOTPAMMHPOBAHHIO CTyAeHTOB HampasiueHus 44.03.05
[Tenarornyeckoe obpazoBanue (¢ AByMs npoduisiMu moAroTroBku Matemaruka u MuadopmaTika) B
TynbCKOM TOCYZapCTBEHHOM IenarorudeckoMm yHuBepcurere uM. JI. H. Toscroro. IlpuBoaurtcs
OIHMCAaHUE COJCPKAHUS TUCIUILIUHBI, ONPEAEeICHHOE MAThI0 OCHOBHBIMU pa3ielaMu (aJrOPUTMBI U
UCTIOJIHUTENIN; OCHOBBI NMpOrpaMMHUpoBaHMs B s3bike Ilackanb; oOpaboTka MaccuBoB; paboTa ¢
daiinamMu; peKypCUBHBIE MPOIEAYpPhl M (YHKIMH) M yYHUTHIBAIOIIEE HEOOXOJUMOCTh MPOEKIINH
CTYJE€HTaMH U3y4aeMOro MaTepuaja Ha CBOIO JaJIbHEHIYI0 Ipo(decCHOHaIbHYIO AesTenbHocTh. Ha
npuMepe u3ydeHus TeMbl «PekypcuBHBIE TpoHeAypbl W (YHKIUH» OIMNHUCAHBI HUCIOJIb3yeMbIe
aBTOpaMU METOAMYECKHE TPUEMBI, TIO3BOJISIOIINE C(POPMUPOBATH Y CTYACHTOB YCTONUNBbIE HABBIKH
B 00J1aCTH MPOrpaMMHUPOBAaHMS U JOKa3bIBaloOIINE ITyOOKYIO CBSI3b MaTe€MaTUKU M WH()OPMATHKH.
O6ocHOBaHa HEOOXOIUMOCTh IPUMEHEHUS B ITPOLIECCE MOATOTOBKH CTYJIEHTOB CPEJIbI AIIEKTPOHHOTO
obyuenust LMS Moodle, sBisttomnieiicsi HEOThbeMIEMOW YacThi0 HH)OPMAIIMOHHO-00Pa30BaTeIbHOTO

IIPOCTPAHCTBA BY3a.
KiloueBble cioBa: yduTenb MaTeMaTUKU W HWH(OPMATHKH, HpOrpaMMHUpOBaHuE, OOydeHHe

MporpaMMHpOBaHHIO, ITIOATOTOBKA YUUTEIA, MIOATOTOBKA CTYACHTOB B IIEAArOTMYCCKOM BY3€.
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METHODOLOGICAL FEATURES OF TRAINING FUTURE TEACHERS OF
MATHEMATICS AND COMPUTER SCIENCE IN THE FIELD OF PROGRAMMING
Martynyuk Yulia Mikhailovna, Vankova Valentina Sergeevna
Sofia Valerievna Danilenko
Summary: The article analyzes the methodological aspects of training future teachers of mathematics
and computer science in the field of programming in pedagogical universities. The experience of the
authors in teaching programming to students of the direction 44.03.05 Pedagogical education (with
two training profiles Mathematics and Informatics) at the Tula State Pedagogical University. L.N.
Tolstoy. A description of the content of the discipline is given, defined by five main sections
(algorithms and executors; basics of programming in the Pascal language; array processing; working
with files; recursive procedures and functions) and taking into account the need for students to project
the material being studied on their future professional activities. On the example of studying the topic
"Recursive Procedures and Functions”, the methodological techniques used by the authors are
described, which allow students to develop stable skills in the field of programming and prove the
deep connection between mathematics and computer science. The necessity of using the LMS Moodle
e-learning environment, which is an integral part of the information and educational space of the

university, in the process of preparing students is substantiated.

Keywords: teacher of mathematics and informatics, programming, teaching programming, teacher

training, student training in a pedagogical university.
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HNCITOJIb30BAHUE YYUTEJIEM MATEMATHUKHU
SJEMEHTOB 2JIEKTPOHHOI'O OBYYEHUA B PABOTE
CO LIKOJIbBHUKAMU

[lIecrakoa Jlugus ['enHanbeBHal, AxMeT3siHOB Poman MapaTOBI/Iq,2
!Comnkamck, ITepMcKHil TOCYIapCTBEHHbII HAIMOHATBHBIH HCCIIEI0BATEILCKHIl YHHBEPCHTET,

ORCID 0000-0002-6823-4511

2SIpxu, MAOY Xantsl-Mancuiickoro paitona «Cpenss 0611eo0pa3oBaTenbHas MKoja 1. Ipku»

JI. I. Illlecmakoea, K.n.H., 0oyeHm

Beeoenue

B nocneanue roap Mup o0pa3zoBaHus Bce OOJbIIE MEPEKITIOYAETCS ¢ TPAAUIIMOHHBIX METO/I0B
06yquI/I$I Ha DOJICKTPOHHBIC U MOOWIBHBIE. DTO BBI3BAHO HE TOJBKO COBpPEMCHHBIMUA
TE€XHOJIOTMYECKMMH BO3MOXHOCTSMHU, HO U U3MEHEHHEM TpeOOBaHUI CO CTOPOHBI pbIHKA TPYAQ, I/1€
[IEHUTCS TOTOBHOCTh K OOy4YeHHMIO B JIOOOM Bo3pacTe U B IoOoe Bpems. Mcmonb3oBaHue
AIEKTPOHHOTO OOYYEHHsI IOMOTAIOT yUYalluMCsl aIalTUPOBATHCA K HOBBIM TEXHOJIOTUSIM U CTaTh B
Oynymiem OoJjiee KOHKYPEHTOCIIOCOOHBIMUA Ha PBIHKE TPYJa, TaK KaK COBPEMEHHBIE PadOTOIaTENH
HEHAT OBICTPOE O0YYCHHE U MPUOOPETEHNE HOBBIX KOMIIETEHITNHN, THOKUN pabounii rpad ik 1 yMeHUE
pabotath B MHOro3zamadynoM pexume. M. I'. Bynman [2] numer o0 ONTUManbHOM COYETaHHUH
JNEKTPOHHBIX W TPAJAMIMOHHBIX CPEICTB OOY4YeHHS C WUTFOCTPUPOBAHUEM TEOPETUUYECKUX

MOJIO’KEHUH PUMEPaMU OpTaHU3aluK PabOThI 110 U3YUEHHIO TPUTOHOMETPHUH. ABTOP MOAYEPKUBAET,
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YTO HEOOXOJIMMO YYMTHIBATh IMENU M 3afaun oOydeHwus, TpeOoBanus CanlluH, BO3MOXHOCTH
OpraHu3aIi OOpaTHOM CBSI3H, TIIATEIIBHO IJIAHUPOBATh CAMO 3aHITHE, TOTOBHOCTh O0YYarOIIMXCS.
[enp myOnuKayy: BBISBUTh BAPUAHTHI HCIIOJIB30BAHUS YJICMEHTOB JICKTPOHHOTO O0YUYECHUS

B pa0oTe CO LIKOJIbHUKAMU (Ha MaTeprajie MaTEMaTUKH).

0030p 1umepamypol

B nureparype umeroTcs myOonukanuu mo mnpoOieme 3MeKTpoHHoro oOydenwms. Tak, H.A.
Hanunosa, P.P. Jlanposa [5] npeanarart uCnoib30BaTh BO3MOKHOCTHU 3JIEKTPOHHOTO O0YUYCHHUS TIPH
MOAT OTOBKE K BBITYCKHOMY 3K3aMeHy B 9 kiacce (OI'D) depe3 BKIIIOUEHHE CaMOCTOSTEIBHOM
paboThI IKOJIBHUKOB C JIEKTPOHHBIMH TECTaMH, BEICTPAUBAHUE WHANBHUIYAIbHBIX 00pa30BaTEIbHBIX

tpaeckTopuii (MOT). P.}O. Koctrouenko [11] npemraraet ucmonbp30BaTh pa3sHble TUPPOBBIE PeCypPChI

pu paboTe C TPUTOHOMETPUUYECKUM YPABHEHUSIMU, PaCIIpeieisis '

$7

ux rpynnsl. C  IOpPOCTEHIIMMH  TPUTOHOMETPUYECKUMU
YPaBHEHUSMM HCIOJB3YIOTCA PpEeCcypchl Uil  OpraHu3aluu
CaMOCTOSITENIbHOM pabOThl IIKOJBHUKOB, Hampumep, «Peury
EI'D», onnaiH-kanbKyasaTOpbl. C ypaBHEHUSIMU CIELHMAIbHBIX
BHUJIOB YYEHUKH CaMOCTOSITEJIbHO Ha OHJIAWH-PECYPCAX HU3Y4aroT
TEOPETUYECKUI MaTepHal, a B Kjacce OpraHu3yercss oTpaboTka
IPUEMOB peleHus Kaxzaoro suja ypasHenus. C.H. /xamnaposa,
T.K. 3apsuiapikoBa [7] mpennararoT MCIMOJB30BaTh B 00yUE€HUU
MaTeMaTHKe BHPTyalbHbI  MaHumynstop 10y  theater,
MO3BOJIAIOIIMNA  4Yepe3 KOMIBIOTEp CO3/1aBaTh, MCCIEI0BATh
(M3MEHATh) BHUPTYaJIbHYIO Cpeldy, OpraHH30BaTh HaOII0/IeHUE

YYEHUKOB.

P. M. Axmem3sanos

JLT. 3Bepesa, E.C. KapadanaceeBa [10] garoT xapakTepUCTHKY 3JEKTPOHHBIM pecypcam,
KOTOpble MOTYT OBITh HCHOJB30BaHBI B OOYYEHHHM MaTeMaTHKe. ABTOpPBl OTMEYAlOT, 4YTO
ucnonp3oBanue DOP moBblmaeT MHTEpEC K MaTeMaTHKe, CHOCOOCTBYET Pa3BUTHIO MBIIIICHHUS.
Cpean DOOP wMoOXHO Ha3BaThb MpPE3CHTAllUU, BHJEO, TECThl, OHJIAWH-KYpChl, TrpauuecKkue
KOHCTPYKTOPBI, OHJal-10CKH, 0a3bl AaHHBIX W Jp. CeroaHs mNOSBUINCH 0Opa3oBaTelIbHbIC
w1aTopMbl, ¢ pa3MEIIeHHBIMU Ha HUX OHJIAiiH-KypcaMu Ui IIKOJIbHUKOB U TEIaroroB, ypoKaMmH,
Buneo u np. H. I'. lrokuna, U. B. Bnagsikuna, A. U. Bypkeesa [9] rpynnupyioT HHPOpMAIIMOHHbIE

TEXHOJIOTHM TI0 METOJWYECKOMY HA3HAUCHWIO, BBIICISS: JEMOHCTpanuoHHbIe cpenctBa; ObC,
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CTIpaBOYHBIC, TOUCKOBBIE, 0a3bl JAHHBIX; TPEHAXKEPHI; CPEACTBA IS OPraHU3allMM KOHTPOJIS;
UMHUTHPYIOUINE U MOACIHPYIOIINE IPOTPaMMbl; 00yUarOIIne CUCTEMBI H JIp.

N. B. Tonuapoma, JI. W. Yepckas [4] paccMaTpuBarOT BO3MOKHOCTH 3JIEKTPOHHOTO
MHTEPAKTHUBHOTO YPOKa 1Jisi POPMHUPOBAHUS yueOHOM MOTHBALIMY IIKOJIBHUKOB. ABTOPBI OTMEYAIOT,
49T0 (HOPMUPOBAHHIO MOTHUBAIIMH «CIIOCOOCTBYET HEOOBIYHAsI (pOpMa MperogaBaHusi MaTepuanay [4,

c. 93]. lna opraHuzaiuu MHTEPAKTUBHOTO Ypoka Mo TeMe «lleHTpanbHbIA yroia» HCHOJIb30BAIICS

CeTEeBOMl KOHCTPYKTOp KypcoB u TectoB 1Spring Suite (https://www.ispring.ru), BBoaMiICS
3aHUMATEIBHBIN TIepcoHax (poboT Onad), Mmarepuan pacupeaesnsics 1Mo IIaHeTaM.

MHorue u3 Takux miaaTgopM Mo3BOJIAIOT MEIarory caMomy pa3padarbiBaTh yueOHBIE KYPCHI.
JL.T. lecTakoBa [ 12] paccmaTpuBaeT BapuaHT OpraHU3aIMK padOThI ME1aroroB ¢ OTKPHITHIM OHJIAH-
KypCOM.

B nuteparype ommcaHbl MOJENHM CMEIIAHHOTO OOYYEHHS: MEPEeBEPHYTHIN Kiacc, poTamus
CTaHIIM, poTanus 1aboparopuii, rudkas Mojaeab. OTMEUaroT, 4YTO MPHU CMEIIAHHOM MOJIeNIN 00yYeHHUSI
Y4UTEIh IEPECTAET ObITh € AMHCTBEHHBIM UCTOYHUKOM 3HAaHUH. «CMelaHnHoe 00yUYeHe — TaKOM BUJ
y4eObl, KOTOPbI MOTUBUPYET, pa3BUBAET CIIOCOOHOCTh K CaMOOOPa30BAHUIO U CAMOAUCLMILIUHY Y
oOyuaromuxcs. B Takom Bapmante oOy4eHHUsI HUKTO He OyIeT MOATOHSATh. BCs OTBETCTBEHHOCTH
JeKUT Ha oOydvaromemcs.» [8, C. 18]. ABTOopsl paccMaTpuUBaIOT BO3MOKHOCTH HCIIOIb30BaHUS
CMEIIaHHOTO 00y4eHus (MUTIOCTPUPYIOT UX MPUMEPaMH) ISl U3yUYEHUsT MaTeMaTHUYEeCKUX MTOHSITHH,
JI0Ka3aTeIbCcTBA U OTPAOOTKU TEOPEM, OCBOEHHS OTIENBHBIX TEM IIKOJIBHOIO Kypca (CTOXaCTHKH,
TPUTOHOMETPHHU U Jp.), OpraHU3aluu KOHTpoJiA [8].

DNeKTpOHHOE 00yuYeHHe MPECTaBIsAeT CO00M MPOIECC MOMYUYEHUs 3HAHWM, YMEHUHN uepes
uHTepHeT. CerofHs MHOTHE YHUBEPCHUTETHl W IIKOJIbI MpEAJiararoT OHJIAWH-KypChl, BEOWHapBHI,
BUJICOYPOKH M TECThI, YTO 0OJEeryaer JOCTyN K OO0pa30BaHMIO, MO3BOJISIET yYalluMcs paboTaTh B
cBoeM Temmne. Pa3sHOBUAHOCTBIO AJIEKTPOHHOIO OOYy4YeHMsI SBISETCS MOOWIBHOE, KOTOpOe
OpraHMU3yeTCs C UCMOIb30BaHHEM MOOMIIBHBIX YCTPOUCTB. biiarogaps MOOMIBHBIM MPHIIOKEHUIM U
UCIIOJIb30BAaHUIO TOMYJISIPHBIX IUIaTGopM oOyyaromuecss MOTyT OCBauMBaTh Y4YeOHBIM MarepHai
YIAJIEHHO B Pa3HBIX OOpPa30BaTENIbHBIX YUPEKICHUAX, LEHTpax B yIA0OHOe Bpems. MoOmibHOe
oOydeHre MO3BOJISIeT M3y4yaTb TEMbl, KOTOPbIE COOTBETCTBYIOT MX HHTEpecaM U MOTPEOHOCTSIM,
BoicTpauBaTh MOT. OnHMM U3 NPEUMYIIECTB 3JEKTPOHHOTO M MOOMJIBHOTO OOYy4eHHs SIBISETCA
riOKOCTh B BBIOOpE TeM W pACHHUCaHHUA, JOCTYMHOCTh IO CTOMMOCTH, HajJHMuue OecCIUIaTHBIX
BapHAHTOB. DJIEMEHTHI ANEKTPOHHOTO OOYYEHHsI MOTYT OBITh BKJIFOUEHBI YYUTEIIEM MaTEMATHKHU B

paboTy C yYeHUKaMH.
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BapuaHnThl MCHOJb30BAHHMS 3JJI€MEHTOB JJIEKTPOHHOI0 o0Oy4eHusi B padore co
IIKOJIbHUKAMU.

Bo-niepBbIX, BO3MOXXHOCTH 3JEKTPOHHOTO OOYYEHHS MOXKHO YCIICIIHO HCIIOJIb30BaTh IS
OpraHu3aliy JOTOJHUTEIHLHON 1 BHEYPOUYHOU PabOTHI CO MIKOJIHHUKAMHU, B TOM YHUCIIE TIPOSKTHOM 1
HCCJIEIOBATENIBCKOM, YTO SBISIETCS 00s3aTENbHBIM 3JIEMEHTOM 00Opa3oBaTeNbHOM nporpammsbl. T.JI.
biunosa, O.B. XamwutoBa [1] paccMarpuBarOT HCIHOJIb30BaHUE BO3MOKHOCTEH 3JIEKTPOHHOIO
0o0y4deHus JJi1 OpraHU3alMK UCCIIEI0BATENbCKONM UHANBUIyaIbHOM U TPYNIIOBOM €ATEIBHOCTH Ha
MaTtepuaje MaTeMaTHKH. ABTOpbl  MNpEAjaraloT  NPUMEHATh  «OOJIaYHble  XPaHWIMIIA,
o0ecreunBaroIie BO3MOXHOCTh OOILEro JOCTyMa», OHJIANH-IOCKH, CEpBUCHI JJISi OpraHU3aIUH
oHTaiH-o0mmeH s [1, c. 194].

B »TOM HampaBieHMM OpraHU3yeTcs YydyacTHE€ UIKOJIBHUKOB B OHJIAMH-KOHKYpcax,
KoH(pepeHIHsIX, onuMnuaaax. OmHAKO Temarory HEoOXOJAMMO IIOMHHTH 00 oOecredeHun
0€30MacHOCTH YYEHHUKOB B HWHTEPHETE, HCIOJIb30BaTh IPOBEPEHHBIE PECYPCHI, OPraHU3aTOPOB
OHJIAaH-MepONPUATUI, THPOPMUPOBATH U KOHCYJIBTUPOBATH POIUTEIICH.

Bo-BTOpBIX, OTKpBITHIE OHJIAHH-KYPChI, TeXHONOruK BuptyanbHoi (VR) n nonomnutenbHoi
(AR) peanbHOCTH, BEOMHAPHI, OHJIAWH-YPOKH MOXHO UCIIOJIb30BaTh KaK CPeACTBO AU GepeHInaIim
o0ydeHus B paboTe KaK ¢ CUIbHBIMU YUYEHUKAMU (IS paCIIUPEHUS U yTayOlIeHHs UX 3HAHUI ), TaK U
C YYCHHUKaMH C HHU3KOM MHTEHCHUBHOCTHIO YUEOHOHN NEATENbHOCTH (A1 OTPabOTKU 00sI3aTEIbHBIX
pe3yJIbTATOB).

VR- u AR-TexHONOrnM MO3BOJISAIOT YYEHHKAM HE TOJIbKO HaOII0AaTh 3a MPOLIECCOM, HO U
MIOJTy4aTh OMBIT AESITEIbHOCTH U pa3BUBAaTh YMEHHUS B OIpe/ieleHHbIX 00aacTsx. Ha3oBeM HECKOJIBKO
IPUMEPOB BUPTYAJIbHBIX TPEHAXKEPOB JJIs1 paOOTHI CO IKOJIbHUKAMHU.

— Bupryaneasle nabopatopuu (IporpamMMbl, HUMHUTHpYIOLIUE JaOOpaTOpPHYIO Cpeay,
MO3BOJIAIOIIYIO YU€HUKaM IIPOBOIUTH SKCIIEPUMEHTHI, U3y4YaTh CBOMCTBA BEIIECTB U T.1I.).

— BupryanbHble 3KCKypcuH, MpOTYJKH (MMUTAIUS SKCKYpPCHM B My3esix, MecTax
MCTOPUYECKOI0 3HAYMMOCTH WJIM TYPUCTHYECKMX MECTax I03BOJSET YYEHUKAaM IIOIPY3UThCS B
OIIPEEIIEHHYIO TEMY, C KOHKPETHOH 1ienbto). Harpumep, BUpTyanbHas 3KCKypcHs B My3€H € LIETIbIO
HaWTH IPUMEPHI CAMMETPHUH B )KUBOITUCH, APXUTEKTYPE U AP.

[IpaxTueckuii unTepec npeacrasnser nyonukauus J.J1. 'apaposoii u A.P. Hapukosoii [3],
B KOTOPOH JaroTcs METOAMYECKHE DPEKOMEHJAIMH HCIOJb30BaHUS B OOyUYE€HHMH MaTeMaTHKe
TEXHOJIOTUH C 3JeMEHTaMU JOMOJHEHHOM peasbHOCTH. ABTOpHl OOpamaroT BHUMaHUE Ha
BOo3MOXKHOCTH Tipuiaoxennin Construct3D, ARRulerApp s uzydeHust Kypca reoMeTpuu (Ha dTare

HN3YYCHHUS HOBOI'oO MaTc€pualia Uik BBIIIOJIHCHUN NPAKTHICCKUX pa60T, pPEeIICHUN 3aﬂaq).
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B Hacrosimee Bpemsi OypHO pa3BUBAIOTCS OHJIAWH-KYpPCHI, BAPUAHTHI WX HCIIOJIb30BaHMUS.
Cpenu miathopM ¢ OHIAHH-KypcaMmu IS IIKOJbHUKOB MOXKHO Ha3BaTh SHuaekc.YueOHuk, Stepik,
Poccuiickas snextponnas mkosna. [1konsr Poccun B 2023 roay Havanu NOAKIIOYATHCS K IUIaTopme
OI'UC «Mos mkona» (https://myschool.edu.ru). PaspabaTtsiBacmast u BHeapsieMasi B 1IKoJibl Poccun
iatgopma npeiaraeT yYuTesiM On0JIMOTEeKy TOTOBBIX YPOKOB, TOCTYII K PeCcypcam, MO3BOJISIOIIHM
CO3/1aBaTh COOCTBEHHBIC Y4eOHO-METOAMUYECKUE MAaTEpUaNbl, XpPaHUTh HX, OTCICKHUBATH pPabOTy
YYEHUKOB U T.I. BO3MOXXHOCTH €€ HCHOJBb30BaHMA IJIi OpraHu3anuu OOyueHHs] MaTeMaThuKe
ommceiBatorcss M.B. JlepOyu [6].

Jlnsi  opraHu3anuy  JIOTIOJHUTENBHOW paboThl € OOYYarOIIUMHUCS, YAOBICTBOPEHHS HX
UHTEPECOB B 00J1aCTH MHPOPMAIIMOHHBIX TEXHOJIOTHH, TU3aiiHa, SKOHOMHKH, OU3HECa, MAPKETHUHTA,
NICUXOJIOTHH H JIp., PACHIMPEHHS IPOrPaMMBbl MOXKHO HAa3BaTh JOMOJHHUTEIBHO CIICAYIOIIHNE
1aT(OpMBI (C TUTATHBIM M OECTUIATHBIM JJOCTYTIOM):

— Skillbox, Skillup u Skillfactory (xypcel mo nu3aiiHy, MapKeTHHTY, BeO-pa3paboTKe,
MIPOEKTHOM paboTe u ap.);

— GeekBrains (kypchbl B 00J1aCTH IPOrpaMMHUPOBaHHUS, Pa3pabOTKU UTP, KHOEPOE30MaCHOCTH
u 1p.);

— Lectera (kypchl B 0obmacTi Ou3Heca, SKOHOMHKH, (PMHAHCOBOM T'PAaMOTHOCTH, pa3lien st
MOJIPOCTKOB 110 (OOIEHHIO, IeJICNOJIaraHuIo, aHAIIM3Y, TPOGOPUCHTAIIUH U T.J1.) U JIp.

OTH TIaTGOPMBI TIPEJOCTABIISIOT IIMPOKHH BBIOOP OHJIAWH-KYPCOB Ha Pa3JIMYHBIC TEMBI,
CO3JIaHHBIX IKCIIEPTAMHU B COOTBETCTBYIOIINX O0IACTSX, a TAK)KE CPEACTBA MPOBEPKHU 3HAHUH B KOHIIE
Kaxa0ro kKypca. OHU MOTYT OBITh ITOJIE3HBI JJIS IKOJLHUKOB, CTYACHTOB, CIICIIHATUCTOB U BCEX, KTO
X0YeT MOJyYUTh HOBBIC HABBIKM U 3HAHHS B yI00HOM (popMaTe, U3y4arh MaTepuai, Korjaa u TJe 3To
yn06H0. C MX OMOIIBI0 MOXXHO OPTaHU30BaTh OOYUYEHHE OTIIEIbHBIM TeMaM, OTPAOOTKY HABBIKOB
peneHus 3a1laHuii, MOATOTOBKY K UTOTOBOM aTTECTALlUU.

B-Tpetbux, mudpoBbie pecypchl MO3BOJISTIOT OPraHU30BaTh TPYIIIIOBYIO PA0OTY IIKOJIHHUKOB.
VYuurenb, HaAXOICh B COCTaBE TPYIIBI MOXET BUICTh XOJ BBITIOJHEHUS MPOEKTa, aKTHBHOCTb
KaXKIO0r0 yUYeHHUKa, MpU HEOOXOAMMOCTH OMEPATUBHO OKa3aTh MOMOIIb, MPOKOHCYIHTHUPOBATh. Jliis
OpTaHHW3aIMH IPYITIOBON pabOTHI MOKHO BEIOpATh pa3HbBIC PECYPCHl, HAUMHAS OT PACIIPOCTPAHCHHBIX
(He TpeOYIONMX CITeIUATBHOTO O0YYCHHS KaK MearoroB, Tak M MIKOJLHUKOB) SHIeKe JIOKYMEHTHI,
Google Jloxymentsl, MindMeister, no Gosee ClOXHBIX U crieruduueckux (OHIaiH-g0cKu Miro,
sBoard, rpaduueckuii kanbkyasTop DesSmos, pecypcebl st cO37aHNs HHTEPAKTUBHBIX YIIPaKHEHHIMA
LearningApps, Online Test Pad u ap.). IlIkonsHUKH B TpyIax MOTYT CO3/1aBaTh MPE3CHTAIINH,

HHTCJUICKT KapThbl, UI'PbBI, CXCMBI, Ta6J'II/IHBI, nNpeaACTaBIATE CBOU pa60TLI, 3aaaBaTb BOIIPOCHI I1O
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paboTaM Jpyrux YYCHUKOB. TeMbl MPOEKTOB MOTYT OBITh pPa3HOOOpa3HBIMU: pa3padOTKa
oOyuaromiero ¢parmMeHra, TecTa, KBecTa, 3agaHus W Jp. LludpoBeie pecypchl MO3BOJSIOT
OpraHu30BaTh IPYIIIbI, YYACTHUKU KOTOPBIX TEPPUTOPUAIIBHO YIAJIEHBI IPYT OT APYra, BKIIOYUThL B

paboTy neTeid, HaXOAAIIMXCS Ha JOMAITHEM O0y4eHUH | T.1.

3axnwuenue

[Ipy ucCnonb30BaHUU 3JIEMEHTOB JJCKTPOHHOTO OOYYEHHUs YYHUTEIh MAaTEMaTHKH MOXKET
MPUMEHSTH Pa3IndHbIe IU(POBBIE PECypPChI, JOCTYITHBIC €My U YdeHHUKaM. MOOHIIbHBIC YCTPOICTBA,
JJIEKTPOHHBIE PECYpPChl M MPHUIOKEHUS, LIEJCHANPABICHHO BKJIIOYEHHbIE B OOy4YeHHE, pacUIUpAT
J0CTyn K MH(OpMAIMH, MO3BOJAT OOLIATHCS C MEAaroraMud M YYalUMHUCS U3 Pa3HBIX y4eOHBIX
3aBefieHui. Kpome TOro, 3T pecypchl MHTEPECHBI IKOJBHUKAM, OHHM JIOCTATOYHO OBICTPO HUX
ocBamBaroT. OpraHuzanus CaMOCTOSTEIBHOW pPa0OThl MIKOJLHUKOB C IU(PPOBBEIMH pecypcaMu
Opuy4yaeT ero IUIAaHUPOBaThb W paclpelessiTh CBoe Bpems, (OpMHUpPYeT CHOCOOHOCTh K
€aM000pa30BaHUIO0 U CAMOKOHTPOJIIO, YTO BaXKHO B COBPEMEHHOM OBICTPO MEHSIOLIEMCS] MUpPE. DTO €
OJIHOW CTOPOHBI.

C apyro#t CTOpOHBI, IPU PEKOMEHIAIIMHN TOTO HIJIM MHOTO IU(POBOTO pecypca HEOOXOAMMO
MOMHHTB 0 He00X0IuMOCTH oOecreueHrs Oe30MaCHOCTH KaK CaMOTro IKOJbHUKA B HHTEPHETE, TaK U
ero ycrpoicrsa (KoMIbOTEpa, cMapT(hoHa, IJIaHIIeTa), a TaKke (PHUHAHCOBbIE BOZMOKHOCTH.

BBenenue B 00pa3oBaTeabHBINA MPOIECC AITEMEHTOB JIEKTPOHHOTO OOYUYEHHS HE TOTYYUTCS
OJITHOMOMEHTHO, IIIKOJILHUKOB IMOCTENIEHHO K ’TOMY TOTOBAT. BIoHe peanbHo, YTO HA TIEPBOM JTarie
pAly YYEHUKOB OyJeT HE XBaTaTh MOTHMBAIIMH, HABBIKOB PAa0OTHI C BBHIOPAHHBIM PECYPCOM WU
caMOOpraHu3alu.

Hekortopsie mIKOJIbI, OT/IEIbHBIE YUEHUKH MOTYT UMETh OTPAHUYEHHBIN JOCTYIl K HUHTEPHETY
1 000pYIOBAHHUIO, YTO MOXKET YXYAIMUTH 3PPEKTUBHOCTH UCTIOIB30BAHUS JIEMEHTOB 3JIEKTPOHHOTO
00yueHwusl.

Kak moka3bIBaeT mpakTHKa, OJHUM U3 HEIOCTATKOB DJIEKTPOHHOTO OOy4YeHHs SIBISETCS TO,
YYEeHHKaM He XBaTaeT OOIIEHUS C MeIaroroM, u3-3a 4ero OHU YacTO UCHBITHIBAIOT TPYAHOCTH. J[is
CTUIAKMBAaHUS HA3BaHHOW MpOOJEMBbI TMpejIararoTcs BapHaHTHI OOIICHHWS C y4uTeleM (WiIu
TBIOTOPOM) M IPYTUMH YICHHUKAMHU YePe3 JICKTPOHHYIO MOYTY, (DOPYMBI, YaThI.

B menoM »snekTpoHHOE OOy4YeHHE SBISIOTCS BaXXKHOM YacTbI0 COBPEMEHHOW CHCTEMBI
o0pa3oBaHUS M JOCTYIHOHN albTEPHATUBON TPATUIIMOHHBIM MeToAaMm oOydeHus. OHO MO3BOJSET

pa3zHoo0pa3uTh 00ydYeHHe, pealn30BaTh WHIUBUAYaIbHBIA MOAX0J, (OpMHUpPOBATh y IIKOIHHUKOB
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CaMOCTOSITENIbHOCTh, HABBIKM CaMOOOY4YEHHS M C€aMOOOpa30BaHHA, PACHIMPSET BO3MOXKHOCTHU

noAroToBuThes kK cnade OI'D, EI'D, onmumnuagam, KOHKypcam, MPOA0HKESHUIO 00pa30oBaHUsI.
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Ghumwlnyw Lhnhw Qhtvunghlibon, Quidlangpubny (ndwh Uwpuoannps
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ppwugpnd  LEupntuwghtt nunigdw@t . wmwpptiph ogumwuignpdiwt mwppbpujatipp

(Wuptdunhljuyh Wniptph hhdwb Yypw):

Wu hnpwonid nrunidbwuppynid £ BGyupnbuwhtt ntunigdwtt mwpptiph oguwugnpddwb
httwipuwynpnipnibiipp nupngujuttitiph htbtm dwptdiunmhjuyh nuuujuitndwb dudwbwuy
whuwntijhu: Auguhwynyty Gh nupngujuttitiph htin wyhowunbne LEunpntuwghtt ntunigdwn
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wmuwpptiph  ogquuwgnpdiwl htimlyw wmwppbpuwydtipp: bwh' Juqiwytpyt) jpugnighy
wpununuuwpwbwud whuumwbpbbp (Ghpunju) twhiughd L hbmwgnunieynil): Gpypnpn,
pwg wngwblg nuupbpwgitpp, Yphpunniwg (VR) W jpugnighy (AR) wmbhublininghwiitipp,
Jtphtwipbipp, wngubig nuutipp Jupnn G ogqumugnpdyt) nputiu mwpptipujyud niunigdwb
Uhong htyytu nidtin wpwltpmitph htim wyhuwmwipnid (bpubg ghnbihpbtipt pnpuybtne W
hunpugtitint hwdwn), whytiub] guwop wnwewnhdnipyudp L Arunidbwub gnpdnLitini pyuh
gwon wpwltpnbtph htim wyhnwmwitpnid (wuwhwbeynn wpynibpttipp Huwiybne hwdwp):
Bnpnnn, pYuyhl nbunipuiitint oguugnpdynid G nupnguijubiitiph pdpuyhtt wyhuwmwbipbtiph
Juquutipyiwil, yqupumunhp wpnynibpbbph wybih junpp yqumpuunmdwi b wdpuyiindub
hwdwip:

Puwbhwgh punkp: Swptidiunhijuyh quuuwjubnnuy, Lupnbuwghtt ntunigmd, nupnguijub
dwptiwunhljuyh nuupbpwg:

HUCITIOJIB30BAHUE YYUTEJEM MATEMATHUKU 3JIEMEHTOB 3JIEKTPOHHOI'O
OBYYEHUA B PABOTE CO IKOJIBHUKAMMU
Hllecmaxkoea JIuousa I'ennaoveena, Axmemsanoe Poman Mapamoeuu
Pe3rome. DnekTpoHHOE OOyueHUE B HACTOSAIIEE BPEMs LIMPOKO PACIpPOCTPAHEHO, OHO SIBISIOTCS
Ba)XHOW YacCThIO COBPEMEHHOM CUCTEMBI 00pa30BaHUs U JOCTYIHOMN allbTePHATUBON TPaTUIIHOHHBIM
meronaM oOydeHus. lLlenp mnyOnukanuu: BBIIBUTH BapHAHTBl MCIIOJIB30BAHHUS  IJIEMEHTOB
AJIEKTPOHHOI0 00y4eHus B paboTe O MIKOIbHUKAMU (Ha MaTepuaie MaTeMaTHKH).

B nanHOl cTaThe McCIenyOTCS BO3MOXKHOCTH MCIIONB30BAHUS 3JIEMEHTOB 3JEKTPOHHOTO
o0yueHHs ipu padoTe cOo IKOJIbHUKaMHU B 00y4eHUU MaTeMaTHKe. Bblienensl cienyromue BapuaHThl
UCIIOJIb30BAaHUS 3JIEMEHTOB 3JIEKTPOHHOr0 00yueHHs B paboTe O HIKOJbHUKaMH. Bo-nepBbIx, 1is
OpraHM3aly  JIOMOJHUTEIbHOM W BHEYpOUHOM paboTel (B TOM 4YHCI€ TNPOEKTHOM U
UCCJIEIOBATENbCKOM). BO-BTOPBIX, HUCHOJIB30BaHUE OTKPBHITHIX OHJIAWH-KYPCOB, TEXHOJIOTHH
BupTyanpHoit (VR) u momomautensHOU (AR) peampHOcTel, BeOWHApOB, OHJIANH-YPOKOB MOXKHO
UCIIOJIb30BaTh KaK CpeACTBO AUpPepeHnnaniy o0y4eHus B padoTe Kak ¢ CHIbHBIMU yUYeHUKaMH (U151
paciupeHust ¥ yriyOJeHusl UX 3HaHUM), TaK U C YUEHUKAMU C HU3KOW MHTEHCHUBHOCTBIO Y4eOHOM
JEeSTeNIbHOCTH (711 OTpabOTKH 00s3aTeNbHBIX pe3yJbTaToB). B-TpeThux, muQpoBbie pecypchbl
UCTIONB3YIOTCS JJISi OpTaHU3al[MM TPYNIOBOM pabOTHI IIKOJIBHUKOB, YITTyOJEHHOW MOJTOTOBKH U
3aKpeIUIeHUs 00s3aTeIbHBIX PE3YIbTATOB.

Knrouesvie cnosa: mnpenopaBaHue MaTeMaTHKH; 3JEKTPOHHOE oOOydeHue; IIKOJIbHBIA Kypc

MaTEMAaTUuKHU.
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THE USE OF E-LEARNING ELEMENTS BY A MATHEMATICS TEACHER IN
WORK WITH SCHOOLCHILDREN
Shestakova Lidia Gennadievna, Akhmetzyanov Roman Maratovich

Abstract. E-learning is now widespread, it is an important part of the modern education system and
an affordable alternative to traditional teaching methods. Objective: is to identify the possibilities of
using e-learning elements in working with students (on the subject of mathematics). This article
explores the possibilities of using e-learning elements in working with students in teaching
mathematics. The following possibilities of using e-learning elements in work with students are
highlighted. Firstly, the organisation of additional and extra-curricular work (including project and
research work). Second, the use of open online courses, virtual reality (VR) and augmented reality
(AR) technologies, webinars, online lessons can be used as a means of differentiating learning in work
with both strong students (to extend and deepen their knowledge) and students with low intensity of
learning activity (to work out mandatory results). Thirdly, digital resources are used to organise group
work for students, in-depth training and the consolidation of compulsory results.

Key words: teaching mathematics; e-learning; school mathematics course.
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GpSUUGEFNITIUTY
HAYYHO METO/JIUYECKHI
SCIENTIFIC METHODOLOGY

JANJAKTHUYECKHUE OCOBEHHOCTH 3AJAYHbBIX CEPUAJIOB U IIPUMEPDBI UX
HNCITIOJIB30BAHUA [JISA @POPMUPOBAHUSA HABBIKOB I'PA®OUYECKOI'O
MOJAEJIMPOBAHUSA B CTEPEOMETPUN

ORCID 0000-0003-2295-3067

Kysnuenosa Enena IlaBnoBna, Jlenuciok Axacracus Hiropessa

Benopycckuii cocyoapcmeennwiii neoazoeuueckuii ynusepcumem umenu M. Tanka,

2. Munck, Pecnybnuxa benapyce

Ky3neuyoea E. I, k. n. n., ooyenm

YMenue n300pakaTh Ha MIIOCKOCTH TPeXMepHBIE (PUTYPBI IS YUAIIUXCSl CTAPIINX KIIACCOB SIBISETCS
TpynHODopMupyeMbiM. HaBBIKM TPaBUIBHOTO BOCHIPHUATHS HA IJIOCKOCTH TOTOBBIX YEpPTEKEH

CTEPEOMETPUUYECKUX KOHUTyparuii (GOpMUPYIOTCS TakKe OYEHb HEMPOCTO, XOTS OelopyccKue
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yueOHble MOocoOUs MO IUIAHWMETPUM, B COOTBETCTBUM C HPHUHLUIIOM (Py3MOHU3MA, BKIIOYAIOT
M300paKeHHs MPOCTPAHCTBEHHBIX OOBEKTOB M MH(OpPMALMIO O HHUX, 0OecreynBasi MpOMeIeBTUKY
psia crepeoMeTpuyecKuX MOHATUH. OOBIYHO Tepexo1 K N300pakeHUIO Ha TUIOCKOCTH TPEXMEPHBIX
¢uryp mns ywammxcs 10-x kiaccoB octaércsi BechbMa MpoOieMaTHuHbIM. [lJis HUX TPYIHO Kak
MPAaBWJIBHOE BOCHPUATHE TOTOBBIX JIBYMEPHBIX TIpadUyecKux MoJelel CTepeoMeTpUUYecKuX
KOH(UTypaluii, TaK U CaMOCTOSITEIbHOE CO3/IaHUE TaKWX MOJIENei. DTO CBA3aHO, BO-TIEPBBIX, C
OTHOCHUTEJIBHO MaJION aJlropUTMHU3AaLMEN Kypca CTEPEOMETPUH, I/I€ MOYTH BCE 3aa4l U TEOPEMBI
pemaroTcss M JOKa3bIBAIOTCS, Ha B3MIAJ OOydaeMbIX, IO-HOBOMY. A BO-BTOPBIX, TPYIHOCTH
rpaduueckoro MOAENUPOBAHUA TPU OOYUYEHUU CTEPEOMETPUM OOBSICHSIOTCS HEIOCTaTKaMU
METOIUKA (OPMHUPOBAHUS MPOCTPAHCTBEHHBIX MPEACTAaBICHUHN ydwamuxcs. PasrnsasiBanue
(co3epIiaHue) TOTOBBIX YEPTEIKEH B yUCOHBIX MMOCOOUSX 11O CTEPEOMETPUH /WM Ha KIACCHOH JIOCKE
B KaKOI-TO CTENEHU Pa3BUBACT IPOCTPAHCTBEHHBIE MPEACTABICHUS
o0ydJaeMbIX, HO HE 3aMEHSIET B MOJHONW MEpe MX CaMOCTOSITEIbHYIO
paboTy Mo co3aaHuio rpauueckux Mojenei TpEXMEpHBIX (QUryp.
JlesTenbHOCTD yyaluxcs Kak 1o co3epLaHuio (IPOYTEHUI0) TOTOBbIX
yepTexel, Tak ¥ MO0 UX CaMOCTOSITEIbHOMY CO3JaHMIO CTAHOBHUTCS
6onee 3¢ HekTUBHOI, KOTJIa €CTh CUTYalLlUU AJIsi CPABHEHHUS, KOTOPBIE

IMMO3BOJIAIOT aHAJIU3UPOBATH HX COACPIKAHUC, BBIABIIATH CXOACTBA U

pa3anyus.
Aerrciox A. U.

[enecooOpa3Ho, yTOOBI yCII0BUS yUeOHBIX 3aJaHUM 110 JII0OOMY pa3fielly MaTeMaTUKH, B TOM
YHCJIE U TI0 CTEPEOMETPHH, 1aBaJIM BO3MOKHOCTh CPaBHUBATH JCHCTBUS 110 UX BBINOJIHEHHIO, a TAKKE
Ppe3yabTaThl ’TUX ACUCTBUH. Takue CUTyaluu Juisi CpaBHEHUI HA MaTEpHAJIe CTEPEOMETPUH HE BCET1a
BCTPEYAIOTCS B y4€OHBIX TOCOOMSIX B rOTOBOM Bujie. Ho yunresnb MOXeT caM co3/1aBaTh ClieLUalIbHbIE
KOMIUJIEKCHl 3aJay, MpU PEHIeHUH KOTOPBIX ywaliuecss OyIyT BBIHYXJIEHBl CPaBHHUBATh pas3HbIE
0COOEHHOCTH N300paxkaeMbIX (MU yKe H300pakEHHBIX) TPOCTPAHCTBEHHBIX 00BEKTOB, MOJIy4ast TEM
caMbIM OOJIbIIIE BO3MOXKHOCTEH Ui MPOJYKTUBHOTO (OPMHUPOBAHUS CBOMX IMPOCTPAHCTBEHHBIX

HpCI[CTaBJ'ICHI/Iﬁ W MBIIJICHUWA.
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Honamue 3a0a4HO020 cepuana Kak MemoouuecKozo cpeocmea,
UHmMeHcCuuUuUpyrue20 AHaIUmMuUYecKoe MolulieHUe y4aujuxcs

CriennanbHBIA KOMIUIEKC TECHO B3aUMOCBSI3aHHBIX MEXIy CO0O0 3amaud OyaeM Ha3bIBaTh
3aJa4YHBIM CEPHAJIOM, €CJIM B TEKCTE YCIIOBUSI €CTh HEKOTOpas HeM3MEeHHasi MaTeMaTH4YecKas
uHdopMaIus, KoTopasi UCIIOIb3YETCS BO BCEX 3a/1auax (Cepusx) U, KpoMe TOTO, KaK/ask OTACIIbHAs
3aja4a (Cepus) COAEPKUT H3MEHSIeMYI0 HH(OPMALHMIO, BBIICISIOIIYIO €€ CPEaH APYTHUX.

Hanwnuue oOmiel wactu ycnoBus (KOHCMAaHmMHOU yacmu) MO3BOJSET OObESIMHUTh HA OCHOBE
HEKOTOPOU JUAAKTUYECKOM IIEJIM COBOKYITHOCTh HECKOJBKMX 3aJ1a4 B KOMIUIEKC 33Jlay WK B OJHY
YKPYNHEHHYIO 3a/1a4y — 3aJa4HbIil cepuaJl, a OTAeJbHbIe 321a4M PAacCMaTPUBATh KaK €r0 CEPHH,
0COOCHHOCTh KaKJI0M U3 KOTOPHIX 00YCIaBINBACTCS U3MEHAEMO YacThio €€ yCIOBUs (8apuamusHoll
yacmolo).

[lonsiTue 3amayHoro cepuasna ObUIO BBEIEHO B CTAaThe, TaM K€ IMPUBEICHBI KOHKPETHBIC
PUMEPHI 3a/IaYHBIX CEPHAIOB HA MaTepHalle IMKOJILHOTO Kypca anreOphl.

CMBbICT TepMHHA KOMILJICKC XOPOIIO COTJIACYETCS ¢ TEM IUAAKTUYCCKHM COJICPIKAHHEM,
KOTOPOE BKJIAJIBIBAETCS B MIOHATHUE «33JIaYHBIN cepram.

3amayHple cepUaNbl B CTEPEOMETPUHM MOXKHO OTJIMYHTH OT HAabopa OTHENBHBIX 3a/ad 0
CIEeIyIOIIMM TpHU3HAKaM: ® B YCIOBMU BCEX uacTeil (cepuil) 3aagyHOro cepuajia MPHUCYTCTBYET
HEKOTOpPAsi MOCMOAHHAA CHmeEPeomMempuiecKas KoHQuzypayusa U, KpOMe TOTO, ® KaKJas 4acTh
(cepusi) COIEPKUT HEKOTOPYIO @apbupyemyio uH@opmayuro o0 3a0aHHOI KOHuzypayuu,
BBIJICJISIFONIYIO €€ CPEIU APYTHX.

OTMeTHM HEKOTOPhIE TEOPETUUECKHUE MTPEAMOCHUIKN UIeW KOMIUIEKCA 3a/1a4, pean3yeMoi B
3a/1a4HOM CepHale.

B xnure «Cymepku mpocBeleHus», I1e coOpaHbl Megarornieckue crtathi (mepuoga 1883-
1898 ronoB) poccuiickoro ¢uiiocoda u penurnozHoro aestens B.B. Pozanosa (1856-1919), uznoxen
RpUHYUR YeaoCmuU — OJIMH U3 TPEX MPUHIIMUIOB (MHIMBUIYATHHOCTH, 1IETIOCTH, €IUHCTBA TUIIA) €TO
oOpa3oBaTenbHOl KoHIenuu. CoraacHo 3TOMy MPUHIUIY, o0ydas peb€HKa yemy Obl TO HU OBLIO,
«HEIB3sl IPOOUTh OYEHb CWJIBHO 3HAHUS, OmIymieHus» [8, c¢. 96], To ecTh, TOBOPS COBPEMEHHBIM
SI3BIKOM, MaTepHas s OOy4YeHHS JTOJDKEH OBITh HETOCTHBIM. Y CHEIIHOCTH YCBOSHHUS Y4eOHOTO
MaTepHuaa CmocoOCTBYET, C OHOW CTOPOHBI, BO3MOKHOCTH TTOTPY3UTHCS B HETO, & C IPYTOil CTOPOHBI
— Heo0X0MMa M BO3MOKHOCTh 0030pa pa3HOOOPA3HBIX €ro MCIOIh30BaHHM, TO €CTh BO3MOKHOCTh
cpaBHeHul. «lIpuHuun nenoctn» B.B. Po3aHoBa xopomo coriacyercs co CMBICIOM U TPAKTOBKOM

IIOHATHUSA CUCTEMBI (B TOM 4YHCJIE€ U CHUCTEMBbI O6yquH${), Tac OmpeACIAIOMUM ABIACTCA MMCHHO
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CBOMCTBO IIEJIOCTHOCTH, a TaK)Ke C MPHUHIMIIOM ILIEITOCTHOCTH, XapaKTEPHBIM IS pealn3aliu
COBPEMEHHOT0 CUCTEMHOT0 MOJX0/1a B HAYYHBIX UCCIICOBAHUSIX.

Ha cxomupix uuesx Oa3zupyercs NMpUMEHEHHE B OOYYEHHUM YKPYMHEHUS JUJAKTHUYECKUX
enunun (YE). B 50-70-x romax XX Beka Ha MaTepuae MKoIbHOH Marematuku [1.M. DpaHueBsiM
(1921-2019) Obuta paspabortana cuctema YJIE Kak TEXHOJOIHMsS H3yYEHHS B3aHMOCBS3aHHBIX
noHsTHii. OH 00BEAMHUI B O0IIHME OJIOKH MOHSTHS, KOTOPbIE B TPAAUIIMOHHOM OOYYEHHH MOMaIal0T
B OTJICJIbHBIE, 4 YACTO U JI0BOJIBHO YJAIEHHBIE IPYT OT ApYyra, TEMaTUYeCKUE pasienbl (YpaBHEHUS U
HEpaBEHCTBA; OOBIKHOBEHHBIE W JECSATUYHBIC JAPOOH; TPOMOPUUM M TPOLEHTHl U T.I.).
O6pazoBarenpHas TexHonorus Y /JIE, npeayaras coBMecTHOE M3yYeHHE B3aUMOOOPATHBIX TEUCTBUI
(3amau, ¢pyHKIMI), 0OpalIEHHBIX YIPAXKHEHUN U IPYTUX B3aUMOOOPATUMBIX OOBEKTOB, O3BOJISET
palroHaIFHO WHTEHCU(UIIUPOBATh YUYEOHBIH MPOLECC, MOBBICUTH €T0 KauyeCTBO 33 CYET OCBOCHHS
YUYaIIUMUCS 3HAaHUH 1 HABBIKOB, BAKHBIX JJIS1 IEJIOCTHOTO BOCIIPHUSTHS Y4€OHOTO ITPEeMETa U MHOTHX
SIBJICHUW JIeUcTBUTENbHOCTH [13].

[Icuxonoro-¢u3nonaornueckuM Hay4dHbIM (QyHIamMeHToM cuctembl YJIE cramm: wupes
KoHTpacTHBIX pasapaxwureneid (WM.II. IlaBmos, 1849-1936), unes "oOparHoii addepeHTanuu" B
LUKINYECKH 3aMKHYTBIX MblcauTenbHbIX npoueccax (I1. K. Anoxun, 1898-1974), a taxke naes o
MEeXaHHU3MaX CO3HATeIbHOr0 U Oecco3HaTeNbHOro IMpH o0pazoBaHuu ymosakiatodenuii (M.P.
[Mpuroxwun, 1917-2003).

3anauynble cepuansl, pa3BuBas unen YJIE u cucteMHOro moaxoma, MOTYT CTaTh OJHUM W3
CPEJICTB pealn3aluu MPOyKTUBHOTO 00yUYEHUS, TPUOJIMKAIOIIETO €ro K HapoIHOM MyapocTH “Bce

MO3HAETCS B CPABHEHUU .

Ilpuémor paspabomku 3a0aunblX Cepuanog u ux OUOAKMUYUECKUE 603MONICHOCMU npU
obyuenuu cmepeomempuu

MO’KHO BBIIEINUTH HECKOJIBKO MPUEMOB pa3pabOTKH MaTeMaTHYECKUX 3a/Ia4HbIX CEPHAIIOB.

IIpuém 1. «PackpbiTHE MapaMeTpa» — paCCMOTPEHHUE B CEPUH 3a]]a4 BCEX YACTHBIX CIIy4acB
(BIUAIOMIMX Ha XOJ pEUIeHHs 3a7ayd) 3HAYeHUS HEKOTOPOW BEJIMYMHBI, (UIYypUpYIOIIeH B
BapbUPyEMON W/WUIIM KOHCTAHTHOW YacTH yCIIOBUSI.

IIpuém 2. «/[MHaAMHU3anuUsA» — KOHKPETU3AlMs B BapbUPYEMOM 4YacTH KaXJAOW U3 Cepui
BapHaHTa PACHOJOXKEHUS OIHOIO WJIM HECKOJBKHX 3JI€MEHTOB KOHCTPYKIUH (KOH(MUTYpauuu),

3aJJaHHOM B KOHCTAHTHOM 4acTH YCJI0BUA 3a1a4u.
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IIpuém 3. «BapbupoBaHue ycJ0BH» — U3MCHCHHE KAaKWUX-JIMOO JAHHBIX B BapbUPYEMOU
YacTU KaKJIOW M3 Cepuil NMpH COXpaHEHUM OJHOW M TOH ke KOHCTPYKUMM (KOH(Urypauuu) u
TpebOBaHUS 3a/1a4u.

IIpuém 4. «IlepeyeHb HTOrOB» — yKa3aHHUE B BAPbUPYEMOI YaCTH KaXKA0H CEpUU pe3yJibTaTa
(moxxona, MeTola pelIeHus), KOTOPbI Hajo MOJydyuTh (UCIOJIb30BaTh) IPU OJHOM MU TOM K€
YCIJIOBUM B KOHCTAHTHOM YacCTH 3a1a4u.

IIpuém S. «Tunojiorusi ¥ BapbUPOBAHUE» — PACCMOTPEHUE B BapbUPYEMOH 4aCTH CEpUU
NPU3HAKOB pa3HbIX BUOB 3a/1a4 HAa OCHOBE OJJHOM X KJacCU(UKAUH (TUIIOJIOTHH ) IPH COXPaHECHUN
YCJIOBUSI KOHCTAHTHOM YacCTH.

Pazymeercsi, MO’KHO BBISIBUTh U Ha3BaTh M KaKHE-TO JAPYrHe NpUEMBbI pa3pabOTKU 3a1a4HbIX
cepuasoB. 3]1eCh OCTAHOBMMCS Ha YKa3aHHBIX MpUEMAX M MPOUUIIOCTPUPYEM HX IpUMEpaMu
3a/la4yHbIX CEpUAJIOB, COJAEPKAHUE KOTOPBIX CBSI3aHO C MpOOJEeMaMu pa3BUTHUS NIPOCTPAHCTBEHHBIX
HpeCTaBIeHUH U 00y4YeHUs CO3JJaHNI0 IpadMuecKuX MOJIeNel B CTEPEOMETPHH.

IIpumenenue npuéma 3 («BappupoBaHue yCIOBHS») MOXET ObITh MPOUIUIIOCTPUPOBAHO HA
npuMmepe 1 3amauHoro cepuana Uil OOy4yeHUS IIOCTPOEHHUIO CEYEHMH U IepecedeHHi
MHOTOTPaHHUKOB IJIOCKOCTBIO.

IIpumep 1. ITocTpoiiTe nepeceyeHre TeTpasapa MNIOCKOCTHIO o, MPOXOIALIEH Yepe3 TOUKY
M — cepenuny meauanbl A41 rpanu ABD, u npsmyio a, eciu:  a) a (ABC);  6) a (ABD);  B)
a (BCD); r1)a (ACD).

Juoaxmuueckas yenv 3aJauHOrO cepuana U3 mpumepa 1. pa3BUTHE HABBIKOB IOCTPOEHUS
CeueHM (1 apyrux rnepecedeHnit) TeTpaspa MIOCKOCTIO ¢ Ha MPOEKIIMOHHOM YepTEeXe, YCBOCHHE
VUCTUHHOCTHU YTBEpKJIeHUs «/l7s 0JTHO3HAYHOTO BOCIPUATHUS MO JBYMEPHOU rpaduueckol MoJenu
0COOEHHOCTEHN TpeXMepHOH KOH(pUTypanuu, KpoMe e€ n300pakeHus, HeoOXoauMa JI0MOJTHUTEIbHAS
uHpopManus (caoBecHast U / MM CUMBOJINYECKAS ).

[Tone3no, m300pa3uB KOH(UTrypaluio MO YCIOBHIO NMpuMmepa 1, Kak Ha PUCYHKE CJIEBa,

D MPENJIOKUTh YYalTUMCS PELINTh 3a/laHus 33/1a4HOTO cepuaia u3

npuMepa | caMOCTOATENBHO. YMEKIME peniarb 3aJadd Ha

CEUEHHUs] 4acTO Cpa3y HAUMHAIOT BBINOJHATH NOCTPOEHHUS, HE

A C oOpamias BHHMaHHUs Ha HHGOPMAIMIO B YCIOBUM 3a/aHUIl

ceprajia O PACMOJOXKEHHH MpsiMor a. OOBIYHO, TS Ha
PUCYHOK, MHOTHE Y4YaIl[MECs] MBICICHHO TPEACTABISAIOT JIUIIb

OIMH M3 YeThIpEX (X0Ta UX OECKOHEYHO MHOro!) ciydyaeB
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pasMeleHHs IpsAMOH (Jalle — cirydail a), Koraa npsimast a JISXKHT B INIOCKOCTH OCHOBAHHUS T€Tpasdpa.

Kak rnoka3piBaeT MHOTOJIETHUI ONBIT CIIOJIb30BAaHMSI 3TOTO 33JJaHUs B Pa3HbIX, B TOM YHUCIIE,
YUUTEIBCKUX ayTUTOPHSX, TIOCTPOSHUE CEYEHUH B CIy4asx B), T) © OCOOCHHO B ciTy4ae 0) BhI3BIBACT
3arpyaHenusi. Ha pucynke 1 mokaszansl (4711 BHEIIHE OJAMHAKOBBIX YETHIPEX MCXOIHBIX YEPTEkKEN)
COBEpILEHHO pa3jIMyHble CEYEHUs, [T0JyUYeHHbIE B Mpoliecce peleHus. B pesynbTare y 00ydaeMbIx
HAYMHAeT CKJIaJbIBaThCS IOHMMAHUE pOJIU HH(OpMAIMK B BapUAaTUBHBIX YACTAX 33Ja4HOrO cepuaa
(3mech OHa 3a7aHa CUMBOJAMH) U3 mnpuMmepa 1 u npuéMOB €€ MCIONb30BAaHUS JUIsl IIOCTPOECHMUS
CEUEHUS.

CTaHOBUTCS MOHATHBIM U OTJIMYKE CcIyyasi 0) OT OCTaJIbHBIX (3/1€Ch IIEpeceYeHUe TeTpalipa ¢
3aJJaHHOM MIOCKOCTBIO COBMaaeT ¢ rpanbio ABD). Tpeyronbauk ABD — nepecedenue TeTpadapa C
IUIOCKOCTBIO 0 — HEJb3s Ha3blBaTh CEUYEHHEM, IOCKOJbKY B HEM HET BHYTPEHHUX TOYEK
MHOI'OI'paHHHMKA. AHAJIOTUYHBIN BBIBOJI CIIEAYET U3 OIIPEesIEHN MHOTUX y4eOHbIX T0cOOUi (B TOM
gucie — nocooui [4], [11], [12]).

PaGota Haj 3agayHbIM cepualioM (KOMIDIEKCOM W3 K 3amad) UMeeT psiii CyIIECTBEHHBIX
IPEUMYIIIECTB Nepe/] peieHneM Habopa u3 K pa3po3HeHHBIX 3a/1a4 110 n3y4daemoii reme. Cpeau BHbIX
OpeuMyliecTB pabOThl HajJ OTAEIbHBIMM CEPUSMU — 3HAYUTEIbHOE YMEHbIIEHHE BpPEMEHH,
3aTpauMBaeMOro Ha OCO3HaHME OCOOEHHOCTEN YCJIOBMSI B ATHX 3aJadyax, YTO MO3BOJISET y4yalluMCs
jgerde OOHApY)XHWBaTh HIOAHCHI CXOJCTBA M pa3jMuUMil MEXAYy CepusiMH H ObICTpee Jemnarh
HEOOXO/MMBbIE BBIBOJBI 10 pe3yJbTaTaM MX CpaBHEHHs. 3aJadyHble Cephajbl HaleNeHbl Ha
(dopMHpOBaHUE y YYALIUXCS MPAKTUYECKUX YMEHHUH M Ha OCO3HAaHME TEOPETHUYECKOro Marepuala,
3QJI0KEHHOTO B cojepxkaHue cepuid. [1o utoraMm cpaBHEHUs CyTH BapbUPYyEMOM YacTH YCIOBHM IIPU
pEIIeHNH 3aJauyHbIX CEPHANIOB ydalllMecs OKa3bIBAIOTCS 0oJiee TMOATOTOBICHHBIMUA M CIIOCOOHBIMH
CaMOCTOSITENILHO: * (POPMYIHPOBATH Y3JIOBbIE MOJI0KEHUS TEOPHH TEMBI; *yKa3bIBaTh IIPU3HAKHU 3a/1a4
pasHBIX THUIIOB; ® COCTaBIATh AJITOPUTM PELICHMs JAaHHOTO TUIA 3a/ay; * Ha3bIBaThb KOHKPETHBIE
O0COOEHHOCTH BapbHUPYEMOTO 3JeMeHTa U T. 1. B 3agauHoM cepuane oOecreunBaeTcsi CMbICIOBas
IIEIOCTHOCTH 3 CYET HATMYHS TEKCTOBOTO €IMHCTBA B KOHCTAHTHOM YaCTH YCIJIOBHS, KOHIIEHTPAIIHS,
JIOKaJIM3alMs 1 BapbUpOBaHKUE yUeOHOTro MaTepHalia B 0IHOM KOMIUIEKce 3a/1a4. OT4acTH CTAHOBUTCSA
BO3MOXHBIM  «IIPEOJIOJICHHE  COJIEP’KATEIbHO-CMBICIIOBOH  pa3ApoOIEHHOCTH  MPEIMETHOTO
cojaepxanus» [6, c. 62], BOZHHKaromen BCieACTBUE (PparMeHTapHON Mmogaun yueOHOTro MaTepHana,

XapaKTepHOU JUIsl MPAKTUYECKUX 3aJaHUI BO MHOTHX ITOCOOUSIX.
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Puc. 1. Pemenne 3agaunoro cepuania u3 nmpumepa 1

bnaromaps 3aMmeTHOMY IPHUCYTCTBHIO BO MHOTHX 33JJa4HbIX CepUaax UAeH mapaMeTpa (a mapamerp
— 9TO BCETJla MHTETpaIis B 1I€JI0€ Pa3HbIX CIy4aeB M CBOero poja peanusanus uaeu Y JE), pabora
Haa HUMH CHOCO6CTByeT q)OpMHpOBaHI/II-O paaa MOJE3HBIX MJIA MIKOJBHHUKOB Ka4YC€CTB MBINIJICHUA.
Pelenune cepruanoB U3 3a/1a4 yUYUT UX KOHIIEHTPALIMY BHUMAHMS, KpUTUYHOCTH, YMEHHUIO CPDAaBHUBAT,
0000111aTh ¥ KOHKPETU3UPOBATh, MMOPOXKAAET MPUBBIYKY pacCMaTPUBATh KOHTEKCT U BCEBO3MOXKHBIC
BapUaHThl MATEMAaTUYECKOM CUTYAIMH. DTO CO3/1a€T YCIOBUS JIJIsl pa3BUTHS CIIOCOOHOCTEH K aHATN3Y
U CUHTE3Y sIBJIEHUH, 17151 (OpMHUPOBAaHUS KaueCTB aHATUTHUYECKOT0 yma. Perienre 3anaqyHoro cepuana
HaIpaBJsieT y4allluXcs B CTOPOHY Pa3BUBAIOLIETO, MCCIIEIOBATENBCKOIO B3TJIsAa HA U3MEHEHUS B
KaXKIOW ero CepHH, IOMOTaeT 3aMETUTh U PACCMOTPETh B HEMOCPEACTBEHHON OJIM30CTH HECKOIBKO
MATEMATUYCCKUX U TUIAKTHUYCCKUX HpO6J’I€M, AKIICHTHPOBATH BHUMAHHWEC HAa HIOAHCAX.

Pemenne 3amauHoro cepuasia, HaleJIeHHOIO Ha Tpaduyeckoe MOJECIUPOBAHHE, MOXKET
O0JIeTYNTh MIKOJFHUKAM aHaJN3 OCOOEHHOCTEH KOHKPETHOM CTepEeOMETPUYECKONW KOHCTPYKIIUU
(xoH(]UTYpalnK), OMIMCAHHOW B €r0 YCIOBUH, U COOTBETCTBYIOIIEH €€ TpeXMEepHOI MOJIENH, a 3HAYHT,

YHOPOCTUTH U TPOLECC CO3JaHUA AACKBATHOI'O en qepTeiKa.

51



Buowt 3a0aunvix cepuanos u ux pynkyuu npu odyyenuu cozoanuio zpagpuueckux mooeneil
6 cmepeomempuu
3amauHble  cepuanbl, JUAAKTAYECKas Leldb KOTOPBIX  CIIOCOOCTBOBATh  PA3BUTHUIO
IIPOCTPAHCTBEHHBIX IPEACTABICHUM YyYalllUXCcsi B IpPOLECCE H3YUYECHMUS CTEpEOMETPHH,
COJIepKaTeIbHO JIOJDKHBI OBITh HaIpaBlIeHbl Ha (POPMHUpPOBAHHUE CIEIYIOIIMX OCHOBHBIX YMEHHM
HIKOJIbHUKOB:
® yMeHHe M300pa)kaTb OCHOBHBIE BHbl MHOTOTPAHHUKOB, TO €CTh MX JBYMEpHbIE rpaduueckue
MOJIEJH 110 IIPaBUJIaM NapajieIbHON IPOEKLINN;
® yMEHHE CTPOUTh CEUYECHUS] MHOTOTPAHHUKOB IJIOCKOCTHIO HA MPOEKIIMOHHOM YEPTEKE;
® yMEHHE CO37aBaTh rpauuecKyt0 MOJeNb KOHCTPYKIHMU (KOH(GUTYpalun), 3aJaHHON yYCIIOBUEM
CTEPEOMETPUIECKOH 3a1aun (TO ecTh TrpadUuecKyr0 MOAEIh T€OMETPHUYECKOr0 00BEKTa M0 €ro
CJIOBECHOU MOJICIIN);
® YyMEHHE MPaBUJIBHO YWUTaTh HH(OPMALMIO MO TOTOBOM JBYMEpPHOH TIpaduyeckoil Momenu
TpeXMepHOH (PUTYPBI HA TPOCKIIMOHHOM YEPTEKE;
® YMCHHE ONKCHIBATH C TIOMOIIBIO CHMBOJIOB M 00O3HAUEHUH TpadudecKord MoJenH (Yeprexa)
0COOEHHOCTH TEOMETPUIECKOTO 00BEKTa aJeKBATHO TEKCTY YCIOBUS 3a/1a4H.
3aMeTuM, 4YTO B TMPOILECCE pEIIeHUs CTEPEOMETPUUYECKON 3aaund 00y4aeMblil JOIKEH
paboTaTth ¢ Tpems BHJIAMU MOJeliel HEKOTOPON IreOMETPHUECKON KOHCTPYKIHMH (KOHPHUTypalun),
3aJaHHOM e€ ycioBueM: 1) ciaoBecHast MoJienb, 2) rpaduyeckas MOJeINb U 3) CIOBECHO-CUMBOJIbHAS
Mozienb. CioBecHass MOJIENb — 3TO CJIOBECHOE ONUCAaHHE paccMaTpUBAaEMOM B YCJIOBHUU 3aJlaud
FeOMETPUUECKON KOHUTypauuu; rpaduueckas MoJAEIb — JBYMEPHBIM uepTEéX KOHCTPYKIUH
(KoH(Urypanumn), aaeKBaTHBIH CIIOBECHOM MOJEIH; CIOBECHO-CUMBOJbHAs MOJIENb — 3alMch
U3BECTHBIX U HEM3BECTHBIX CBOMCTB KOH(UTYpaIMH, €€ 3JIEMEHTOB, OTHOLLICHUH MEK1y HUMU B BUJIE
«ano: ... . Haiitu: ...» ¢ ucnoiab30BaHHEM OYKBEHHbBIX 0003HAYEHUI YepTeka, CAMBOJIUKU U CJIOB.
Bce tpu mozaenu n0mKHBI ObITh U30MOP(HBI (3KBUBAJIEHTHBI) JPYT APYTY, HOCKOJIBKY OMUCBHIBAIOT
OJIUH M TOT K€ T€OMETPHUECKUIl 00BEKT. DTO 3HAYUT, YTO MPU MPABUIBHOM MOJECIUPOBAHUM BCE
CoJiepKaHNe HUCXOJHOTO TEKCTa 3a/a4l 00 3TOM OOBEKTE JOKHO OBITh MPaBUIBHO (0€3 MOTEph)
OTpPaX€HO W BO BTOPOH, U B TPEThEl €ro Moaenu. [pyrumu cioBamu, MO MPaBUIBHOW CIIOBECHO-
CHUMBOJIBHON MOJIENIM MOXKHO BOCCO3/1aTh TpaduyecKyro MoJelb (4epTéx) 00beKTa, aJleKBaTHYIO U
U30MOP(HYIO (S3KBUBAJIEHTHYIO) MO COAEPIKAHUIO €r0 MCXOJHOM CIOBECHON MOJENH, T.€. YCIOBHUIO
3a/1a4M, He BUJS IIPU ATOM HH YEPTEXkKa, HU TEKCTA UCXOAHOIO yCIOBHS.
PaGora no co3gaHuio 3TUX MOJENEH COCTaBISET CaMyl0 Ba)KHYIO YacTh aHAU3a YCIIOBHS

3aJaud U OIpejAeNsieT, Kak MHIIYT HEKOTopble Hambojee paaukalibHble aBTOpbl, 90 u Oonee
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IPOILIEHTOB YCIEUIHOTO pelleHus 3aaa4un. K coxalleHuro, MHOTHE Y4UTelNs AOIMYCKaloT HeOpekHoe
BBINOJIHEHHE YEPTEKEH K 3aJauyaM M He CUMTAIOT HEOOXOJIUMBIM TPAaTHTh BPEMsl Ha MOJHOLIEHHOE
00y4eHHE CIIOBECHO-CUMBOJIBHOMY MOJEIUPOBAHUIO YCIIOBUSL 33Jayd 110 TOTOBOMY YEPTEXKY.
OOBSCHSIOT 3TO HENOCTaTKOM BPEMEHHM U Te€M, 4YTO Ha lleHTpann30BaHHOM TECTHPOBAHUU B
Pecniyonuke benapyceb (L[T) Takue HaBbIKM He TpeOyroTcs, Kak He aktyaiabHbl Ha [T m HaBBIKH
apryMeHTanuu, 000OCHOBaHMS pPacCyXkIeHUil (Belb BCe OTBETHl TaM — JIMOO BBIOOPOUYHBIE, JTUOO B
Kpatkoi Qopme). A mpu OOy4eHHMH NIKOJBHUKH 3ayacTyio (M He oHM ofHH) nocturaiot 100%
«ycmexa» B pELIeHMHM 3a]ad, CIHUCbIBasg TIOTOBbIE (M IOpPOM HEKAYECTBEHHBIE) TEKCTHl U3
MHOT'OYMCIIEHHBIX OYMaXXHbIX M 3JIEKTPOHHBIX «pPEIICOHUKOBY». YMEHHE YUMTEeNs HaXOIUTh,
KOHCTPYUPOBaTh M IMPOAYKTUBHO HCIIOJIb30BaTh 3aJlauHble cepualibl (KaKk U YMEHHE J0XOIYMBO
MOSICHATH Bpell «PEHICOHMKOB» YYAlIMMCS W MX POJHUTEISIM) OTYACTH MOXET OBITh HEKOTOPBIM
IPOTHBOBECOM, MPETSITCTBYIOIUM HACTYIIICHUIO aHTHOOPa30BaTeIbHOTO (hacTdyna.

Bo MHoOrumx y4eOHBIX MOCOOMSX MOXKHO HAWTH 3aJaHUs M BOINPOCHL, KOTOPBHIE MOXKHO
UCIIOJIb30BaTh KaK OCHOBY JJIsl pa3pa0dOTKU 3a/adHOI0 cepuaia, HaleJIeHHOro Ha (opMHpOBaHUE
IIPOCTPAHCTBEHHBIX IpeacTasiieHnid. Hanpumep, Bonpoc «IIpaBna iau, 4To ce4eHreM nATUYIOJIbHON
IPU3MBI MOXKET OBITh! a) 0TPe30K; 0) YeTHIPEXYTOIBHUK; B) IIECTUYTOJIBHHK; T') CEMUYTOJIbHHUK;
1) BOCBMUYTOJIBHUK ?» U3 KHUTH [4, ¢. 41] MO>XKHO TIpeoOpa3oBaTh B 3aJJa4HbIN cepuai U3 mpumepa 2
0 IIpU3Me U pa3paboTaTh AHATOTMYHBIN cepuai O MUpaMHUe.

HanomHMM, 4YTO CaMOCTOSITENBHOE BBINOJHEHUE 3aJaHUN Ha IOCTPOEHUE CEYCHHMU
MHOTOTPaHHHUKOB IJIOCKOCTBIO HA MPOEKIMOHHOM YEPTEKE MAKCUMAJIbHO CIIOCOOCTBYET Pa3BUTHUIO
MPOCTPAHCTBEHHBIX MPEJICTABICHUN U MBILUICHUS yYalIUXCS.

IIpumep 2. 3agath MIOCKOCTh 0 Tak, 4ToObl nepecedenue npusmsl ABCDEA1B1C1D1E1 1
IUIOCKOCTH 0L UMEJIO BU:

a) Touku E; 0) orpeska BC; B) TpeyronpHHKa ¢ BEpIIMHOW B; T) Tpaneuuu; 1) IATUYTOJIbHUKA,
€) LEeCTUYTrOJIbHUKA.

Moxer nu cedenuem npusmbl ABCDEA1B1C1D1E1 ObiTh ceMuyronbHUK? A BOCBMHUYTOJbHUK? B
KaKHX CIy4asx IepeceyeHne 3aJaHHOM MPU3MBI C TUIOCKOCTBIO 0L MOXKHO OYyJIET Ha3bIBaTh CEUEHUEM,
a B KaKuX — HeT?

Jluoakmuueckasn yenv 3aJa4HOTO cepuaja U3 MpuUMeEpa 2 — pa3BUTUE MPOCTPAHCTBEHHBIX
npejcTaBieHul, (OpMUPOBaHNE KOHCTPYKTHBHBIX YMEHUH pabOThl HAa NMPOEKLMOHHOM YEpTEexKe,
TBOPUYECKOTO MBIIUICHUS, YMEHUN IPEJCTABIATh W apryMEHTUPOBAaTh BapHaHThl BO3MOXHBIX

peLIeHU.
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HekoTopsie 3aganus u3 yueOHBIX MOCOOMIT MOKHO paccMaTpUBaTh B KAUeCTBE YK€ TOTOBBIX
3aJjauHbIX ceprasioB. Tak, BceM MpU3HaKaM 3a/1ayHOr0 cepHralia COOTBETCTBYIOT HEKOTOPBIE 3aaHUS

U3 KHUTH.

Ipumep 3. YueHuk HapucoBal ceueHHe Ky0a IockocThio (puc. 2). EcTh 1 ommbku Ha
pucynke? [1, c. 25-26]

3aMeTHUM, 4TO MPUMEpPHI 2 U 3 MOXKHO OTHECTH K 3aJJa4HBIM CepHajlaM, COCTaBJICHHBIM Ha
ocHoBe nipuéma 4 «Ilepeuens utoros». B cepuane 3 nepednciasieMbIMU UTOTaMU OKa3bIBarOTCS

PHUCYHKH C BapHaHTaMH OIIMOOYHBIX H300paKeHUH cedeHni Kyoa.
a) 6) B) r)
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Puc. 29

Puc. 2. Ckpunmor pucyHnka 29 u3 nocobus [1]

CpaBHUBaATh 3aJa4HBIE CEepUaNbl (CO3/aHHBIC YYHTENIEM WIH COOpaHHBIC IO pPa3HBIM
UCTOYHUKAM) MOXHO HE TOJBKO IO mpuémMamM ux pa3paboTku. [loie3HO BBIEIATH TPYIIIBI
(TTOAMHOXKECTBA) 3a/TAYHBIX CEPHATIOB C YUETOM HUX:

a) MaTeMaTU4YEeCKOTO COJep>KaHus; 0) AMTAKTUYECKUX IleNed; B) Hamuuus (WM OTCYTCTBHS)
AITOPUTMA PEIICHHSI U JIp.

MOXHO KOHCTPYHPOBATh CTEPCOMETPHUSCKHE 3aJa4HbIe CEepUabl, OPUCHTHPYICh Ha

JOCTIIKEHHUE YUIAITUMUCS B Pe3yJIbTaTe UX PEUICHUS, HAIPUMEP, CICAYIONINX KOHKPETHBIX IEJICH:
v’ yCBOEHHE COJIEPKAHUS aKCHOM U OBJIAJICHUE AKCHOMATHYECKHM METOJIOM;
v’ ycBOEHHE TIPUEMOB CO3IaHUs TPaPUUECKUX MOJIENIEH OTIEIBHBIX TEOMETPUYECKHUX TENT U UX

KOMOMHAIIHIL;

v\ yCBOEHHME METOJOB PEIIECHHUS 3a/a4 ONPEAEIEHHOr0 THIa (HalpuMep, METOIa CIIEA0B IIPH

MOCTPOCHUU CEYCHUN MHOTOTPAHHHUKOB IJIOCKOCTHIO);

v’ ycBOeHHE 0COOEHHOCTEH/MIPU3HAKOB KaXI0ro Kiacca (ThIa) 3a1a4 MpH MX KIacCupHUKaIin

WTH TUTIOJIOTHU;

v yCBOEHHWE HOBOTO TEOPETUYECKOrO MarepHaia (HampuMmep, TOHATUS JUHEHHOrO yriia Jjis

JIBYTPAaHHOTO yTJIa);
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v’ OCBOEHHE Pa3HBIX CIIOCOOOB PEIMICHUS OTHOTO U TOTO XK€ 3a[aHusI.
3anayHble cepuaibl MPU UX UCIOJIB30BAHUU MOTYT BBIINOJHSTH Pa3IMYHbIe METOJUYECKHE
u/vm qunaktudeckue GyHkuuu. [Ipu mepBoM 3HAKOMCTBE ¢ IBYMEPHBIMU IpaQUuaeCKUMH MOJICIISIMH
MHOTOTPAHHHUKOB 33a9HbIC CEPHAIIBI MOTYT BBIMOIHATH (DYHKIIHIO apTyMEHTAIIMH (JI0Ka3aTeIhCTBA)
UCTUHHOCTH YTBEP)KJIEHUS O HEOJHO3HAYHOCTU BOCIPUATUS TaKuX Mojeneil 0e3 Haauuus
JIOTIOJTHUTEILHON HH(pOpMaIUK (CJIOBECHOM, CHMBOJIUYECKOM MK rpadudeckoii). B atom yoexaer,
HaIpuMep, OIBIT PEIICHHUs 3aJa4HOro cepuaia u3 npumepa 1. JlocTHkeHHe aHAIOTMYHON IEeNu
NOJPa3yMeBaeTCs U MPH PeIICHHH KOMIUIEKCa 3a/1a4 U3 mpumMepa 4.
Ipumep 4. M3o6pa3ute yetbipexyroiapuyto nupamuay SABCD, 3nas, uro SO — eé BeicoTa, O

— TOYKa mnepeceueHus quaronaneii ociopanust ABCD, kotopoe npeacraBisieT co0oii:

1) npsIMOYTOJIBHUK CO CTOpOHamu 3 u 5;

2) mapajienorpaMM co CTOpoHamu 3 U 5 ¥ ocTpbiM yriiom 40°;

3) poM6 co cTOpoHO# 5 1 ocTphiM yriom 40°;

4) KBaJIpaT CO CTOPOHOI 5.
[Toxoxwu 1 moydeHHsle rpaduueckue monenu 1) — 4) nupamuasr SABCD? Uem onu oTiamyaroTcst?
Ectb mu cpenyn HuX n300paskeHne MPaBUILHON MHPAMHEIBI?
Juoakmuueckue yenu 3ala4yHOrO cepuaja Hu3 NpuMepa 4 — pa3BUTUE MPOCTPAHCTBEHHBIX
npeJcTaBiIeHU, popMUpOBaHNE KOHCTPYKTUBHOTO YMEHHUS H300paXKaTh MUPAMULYy TPUEMOM «CHU3Y
BBEpX», HUCIONB3Ysl MPEABAPUTENbHBI BBHIHOC €€ OCHOBAaHHUS BO (POHTAIBHYIO IJIOCKOCTh U
pUMEHSIS TTpaBIiia KAOWHETHOM MPOEKINH MPH MOJICITMPOBAHUH TPEXMEPHOTO 00BEKTa; yOeKIeHHE
yUYaIIUXCsl B HEOAHO3HAYHOCTH BOCTIPHSTHS TpadUIeCKOi MOAEITH MUPaMHIbI 03 JOTOTHUTETBHOM
nH(popManuy o e€ OCHOBAaHUU B BUJE BaphbHUPYEMOT0 TEKCTa
B MCXOJIHOM YCJIOBHH WU M300paxKeHHs] BO (POHTAIBHON

TIIIOCKOCTH.

Puc.3. I'paduueckas monens nupamuasl SABCD

[locnme  pemeHuss Takoro cepuana  IOJE3HO

IPEeUIOKUTh 3a/laHue 00paTHOM HampaBieHHOCTH: «ONMUIINTE BUJ MHUPAMHJIBI IO ee rpaduyueckoin
MOJIENI Ha PUCYHKE 3.

XKenatenpHo, 94TOOBI ydaIiuecss yMeIH B3BEHICHHO (OpMyIHUpoOBaTh CBOW OTBET MPUMEPHO

tak: «Ha pucynke 3 naHo u3oOpaxeHHE UYETHIPEXYTrOJIbHOW MHUpaMHUAbI, OCHOBAaHHUEM KOTOPOM
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ABIISIETCS TTApAJUIETIOTPaMM, BUJI KOTOPOTO HE YTOUHEH, a BHICOTA MUPAMHIbI POXOAUT Yepe3 TOUKY
MePECEYECHHS €0 TUaroHanen».

[lone3Ho MAOMOMHUTENBHO OOCYIUTh CO INKOJIBHUKAMH, YTO HAA0 CJenaTb, YTOOBI
n300pakeHHe Ha pPHCYHKE 3 OJHO3HAYHO BOCHPUHUMANIOCH KaK HW300paKeHHE IPaBHIBHON
MUPAMUIBI?

BapuanTts! npenioxeHuit MOryT (4 JODKHBI!) OBITH pa3HBIMU:

* HammUcaTh pAIoM ¢ ueprexxom, uto SABCD — npaBuiibHas mupamMua;

* HamMcaTh pAaoM ¢ yeptesxom, uro ABCD — kBazpar;

* y€PTOUKAMH Ha YEpTEKe OTMETUTh PAaBEHCTBO CcTOpoH mnapauienorpamma ABCD u cnenmnanbHbiM
0003HaYeHHEM TMIPSMOTO yTiia XOTsI Obl OMH €ro yroJl;

* yépTOYKAaMM Ha YepTeKe OTMETUTh pPaBEHCTBO Bcex orpe3koB auaronaneir AC u BD,
nepecekaromuxcs B Touke O, a Takke 0003HAUNUTh UX NEPIEHIUKYIISIPHOCTD;

* U300pa3uTh psiioM ¢ TpaduyecKod MOJENbI0 MUPAMHUABI BHIHOC BO (DPOHTAIBHYIO IJIOCKOCTh
kBaapara ABCD.

OnnHa w3 QYHKUMH 3aJadHBIX CEPUANOB MpH (OPMHPOBAHWU HABBIKOB TI'padUdyecKoro
MOJIEJIMPOBAaHUS — KOPPEKTUPOBKA KOJIMUYECTBEHHBIX U COJIEPKATEIbHBIX IEPEKOCOB 110100pa 3a1au
B yueOHO# nuteparype. Hanpumep, ananu3 coaepikanust 3aaHuii 0 mupamugax B mocobusix [4; 12]
no crepeometpuu ains 10-ro kimacca o0eo0pa3zoBaTenbHbIX KO benapycu mokassiBaet, 4To YUCIO
HEKOTOPBIX BUJIOB MUPAMUJ, HUCIIOIb3yEMbIX B YCIOBHSIX 3a/1a4, sIBHO Mpeo0iIaiaeT Haja ApyrumMu. B
3aBUCUMOCTH OT ATOTO (POPMHUPYIOTCS, YKPEIUISIFOTCS U pa3BUBAIOTCA (WM HE (DOpPMUPYIOTCS, HE
YKPEIUIAIOTCST W HE Pa3BUBAIOTCSA) COOTBETCTBYIOLIME IPOCTPAHCTBEHHBIE IpEACTaBICHUS,
KOHCTPYKTHBHBIE HaBBIKM U yMeHUs yyaruxcs. Obliiee KOIMYecTBO 331a4 U3 y4eOHBIX ocoOuii [4;
12], 3a1aHHBIX HAa HETIPaBUJIBHBIX M MPAaBUWIIBHBIX MUPaMUAax (MX MPUHATO Ha3bIBaTh «3a/laud Ha
MUPAMUJIBD? ), 110 YUCITY BEPIIMH B UX OCHOBAHWHU MPEJCTaBIECHO B Tabnuuax 1 u 2.

[To Tabnuuam 1 u 2 BUIHO, U4TO B 33/1a4ax 000MX Mocoouii vaire Bcero (okoio 60% u Gosee)
paccMaTpUBAIOTCS TPEYTOJIbHbIE MHPAMU/IBI, YETHIPEXYTOJIbHBIE MUPAMUIBI HCIIOIB3YIOTCS TOPA3I0
peke, MATUYTOJIbHBIE MUPAMUIBI BOOOIE OTCYTCTBYIOT, a IMIECTHYTOJIbHbBIE BCTPEUAIOTCS TOJIBKO B
nocobuu [4] B 5,3% cimydaeB. [Ilupamu bl ¢ N-yroIbHUKOM B OCHOBAaHUY JIAaHBI B OJTHOM-/IBYX 3a/1a49aXx,
0e3 KOHKpeTu3aluuu 3HaueHui N. OTCYTCTBYIOT B YCJIOBMSX 3a7ad OOOMX KHUT U IPaBHJIbHBIE
OUpaMUIbl ¢ N-yrodbHUKOM Ui N > 6. [To nanubiM Tabmui 1 u 2, 0O4eBUIHO, YTO 3HAYUTEIHHYIO
nomnto (okxono 40% u 60% COOTBETCTBEHHO) B 3TUX KHHUTAX I JECSITHKIACCHUKOB COCTaBISIOT

3aa4M Ha IPaBUJIbHBIC ITUPAMU/IBI.
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Taoauna 1. KonnmdecTBeHHOE pacnpeesneHue 3aad Ha MUPAMUIbl TI0 YKCITY BEPIIMH N UX

OCHOBaHHUH B y4eOHBIX IMOCOOMSIX J1sl 001eo0pa3oBaTebHbIX Ko Pecrryonuku benapych

ABTOpBI yueOHOTO TocoOus | ['ox Yucio 3amaay va nupamust (K / %)

Pb U3J. | BCEro n=3 |n=4 |n=5 [n=6|n

no crepeomerpun muaa 10

KJacca

JlatoTun JLA., | 2020 | 113/10 | 64/56, | 41/36, | 0/0 9/5,3 | 2/1,

Uebotapesckuii b.JI. u np. 0 6 3 8

[4]

Ineikos B.B. [12] 2013 | 109/10 | 71/65, | 37/33, | 0/0 0/0 | 1/0,
0 2 9 9

Taﬁ.lmua 2. KonmuecTBenHOE pacrnpeneicHue 3aaa4 Ha IPaBUIIBHBIC TUpaMUIbl IO BUAY N-

YrOJIbHUKA OCHOBAHMS B YYEOHBIX IMOCOOMSX s 00IIeoOpa3oBaTebHBIX KON PecmyOnuku

bemapych

ABTOpBI yueObHOro mnocodbus | ['on Yucino 3amay Ha mupamu s (K / %)

Pb o crepeomeTpun U3J. | Ir00BIe | U3 HUX 33J]a4d Ha TPABHILHBIC THPAMHU/IBI

g 10 knacca BCETO BCETO n=3 n=4 n=5(n=6

JlatoTun JLA., | 2020 | 113/10 | 45/39,8 | 18/15,9 | 21/18,6 | 0/0 | 6/5,3

Yeoorapesckuit b.J1. u ap. [4] 0

[IIneixoB B.B. [12] 2013 | 109/10 | 62/56,8 | 42/38,5 | 20/18,3 | 0/0 | 0/0
0

MokHO 3apaHee TpeABHIETh TPYIHOCTH YUAIIUXCSI IPH H300pakKeHUH TpaduIecKux MOemei
TeX nupaMu/l (MpaBUIbHBIX U HEMPABUIIBHBIX ), KOTOPbHIE PEJIKO BCTPEUAINCh UM B yUEOHBIX TOCOOMSIX
10-ro kiacca, HO HCIIOJIB3YIOTCS B COJIEpKAHUU JTAJIbHEHIIero ooyuenus crepeomerpun. Hamomuum,
4To mnHMpamMuIel B mocobusx s 10-ro kiacca SBISIIOTCS CPEICTBOM MOJICIIMPOBAHUS U
WITIOCTPUPOBAHHS M3ydaeMbIX (JaKTOB O MPSIMBIX U IIIOCKOCTSX, a B 1 1-M Kiacce, T/1e OHU SBISIFOTCS
y’)K€ OCHOBHBIM OOBEKTOM H3YyYeHHs, padoTa ¢ WX TpaQUUECKUMH MOJEISIMU TPOJOKASTCS,
0COOEHHO MHTEHCUBHO TIPU PEIICHUN BBIYUCIUTEIBHBIX 33/1a4.

3aMeTHTh NEePeKOCHl B MOJ00pE 3aaHui y4eOHBIX MOCOOU M 00JerduTh mnpouecc 00yueHus
PELICHHUIO 3a/1a4 MOMOraeT MX Kiaccu(UuKaius Mo Kakomy-i1nbo u3 ocHoBanuit [7]. (Hampumep,

OCHOBaHHMEM Ui KiacCU(HUKANUU 33734 00 N-yrojbHBIX MHpPAMUIAX MOTYT OBbITh 3HA4YCHUS N).
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OYHKIHUIO KOPPEKTUPOBKHU IMpoOenoB B mojadope 3afady ydyeOHBIX MOCOOMH MOTYT HCIOIHSTH
3ajauHble cepuaibl. Pemenue, Hampumep, cepuana U3 npumepa 5, OyAeT mosie3Ho A padoTsl Ha
ypoke u goma. [Ipu pazpaboTke 3TOro cepuaiia HCIonb30BaH mpuéMm 1 «PackpeiTHe mapamerpay;
apaMeTpoM SIBIISIETCSI N — KOJIMYECTBO BEPIIMH B OCHOBAHUU TTHPAMUJIBIL.

Ipumep 5. Halinute paguyc OKpy»XKHOCTH, ONHUCAHHOM OKOJIO OCHOBAaHMS IMPaBHJIbHOW N-
yroJbHOM mUpamMuIbl ¢ 00beMoM V 1 BBICOTO N, eciu:
ayn=3; 0)n=4; B)n=5;, r)n=6; m)n=7; e)n=8; x)n=Kk

Huoaxmuueckumu yensmy 3aJaqHOTO CcepHalia W3 TpuUMepa 5 SBISIOTCA: (POPMHPOBAHUE
HABBIKOB CO3/1aHus Ipaduyeckoil MOAENU U BhIHOCA BO (DPOHTAJIBHYIO IJIOCKOCTh OCHOBAHUS IS
COOTBETCTBYIOIEH MPAaBUIBHOW NHpaMuibl; 0000ImIeHne mnpuéMoOB pabOTHl MO rpaduueckomy
MOJICTTUPOBAHUIO TPABWIHHBIX IMUPAMHJ, a TAKXKE PA3BUTHE BBIYMCIUTEIBHBIX HABBIKOB TIPH
UCTIOJIB30BaHUH (HOPMYJIBI ILIOUIA/IU TPABHILHOTO MHOTOYTOJIBHUKA B (POPMYJIBI 00BEMA TUPAMHUIBL.

3ameTuM, dYTO o0co0oro BHUMaHusi TpeOyer QopmupoBaHue HaBbIKOB (y Hauboee
MOJTOTOBJICHHBIX YYalIUXCsl) U300paskeHUsl N-YTOIbHBIX MPABUWIBHBIX MPU3M U MUPAMUJ, OTACIHHO
JUTSI KOHKPETHBIX 3HAYCHUH N XOTs ObI 0T 5 710 8 1 st 0000IIIEHHOT0 BapraHTa, TJie N — IIPOU3BOJIBHOE
HaTypajbHOE yucio. [IpobiaeMbl ¢ n300paKeHneM TaKMX MHOTOTPAHHUKOB 3aMETHBI M HAa CTPaHULIAX
pa3HbIX Y4eOHBIX TT0coOmit Mo crepeomeTpun ans 11-X K1accoB. YUUTEN0 caMOMy CIIeyeT UMETh
HEOOXOJMMbIE HABBIKM M CBOIO YETKYIO MO3UIUIO KaK IO OIEHKE KayecTBa COOTBETCTBYIOLIUX

Fpa(bI/I‘ICCKI/IX MOI[CJ'IGﬁ, BCTpCHANOMIUXCA B KHUTAX, TaK U IIO (I)OpMHpOBaHI/IIO COOTBECTCTBYHOIIINUX

)
C'
Ay
C
B
A R o ;

a) 0) B)

Puc. 4. CkpuHIIOTH N300paXeHUH N-yTOJBHBIX MUPAMUI U3 YUEOHBIX MOCOOUH MO CTEPeOMETPHH

HAaBBIKOB Yy yHallIuXCs.

st 11-x kimaccoB ([S] —a, [10] — 6) 1 u3 uHTEpHETA — B
Jis mpaBWIbHOM mnHMpamMuabl (MPU3MBI) € OOJBIIMM YHCIOM CTOPOH B OCHOBaHUH
nenecooOpa3Ho M300pakaTh: BO (POHTAIBHOM IUIOCKOCTH MHOTOYTOJBHUK €€ OCHOBAaHUS;

rpaduvecKkyro Mojiesib €€ 4acTh, OTPaHUYEHHOW OJHOM-IByMs OOKOBBIMHM TPaHSIMHU; a Takxke e

58



BbICOTY. Takue yMeHus BOCTpEOOBaHbI NPH PELIEHHH MHOTUX TEOPETUYECKUX U IMPAKTHYECKHX
npobiem Kypca crepeomeTpun. M300paxxkeHne oJHON-ABYX «I0JIE€K» MUpaMubl (IIPU3MBbl) BMECTE C
e€ BBICOTOM 1 BHJIa OCHOBaHHS BO ()POHTAIBHOM INIOCKOCTH, IO HALLIEeMy MHEHHIO, JIErdye BOCTIPHHSTh
B KaueCTBE «HE3aKOHYEHHOW» MOJEIM N-yroJbHOIO MHOTOIpAaHHUKA, YEM BapHaHT THIIA a) Ha
pucyHke 4.

B nenoM 3amauHble cepuanbl JAalOT YYUTEIH BO3MOYKHOCTh YIPABJIATH IPOLIECCOM
(bopMHpOBaHNUS HABBIKOB PEILICHHS, B YACTHOCTH, CTEPEOMETPUYECKHX 3a/]1a4, U ONITUMU3UPOBATH €TO.
3agauHble cepraiIbl MOTYT BBITOTHATH MHOXKECTBO AUJAKTUYECKUX M METOAMYECKUX (PYHKIUIA, B TOM
YuCclIe 3aKpeIuIeHus], 0000IIEHNs M KOHTPOJIS YCBOCHUS YYALIUMHUCS ONPEAEIEHHOIO TEMAaTHUECKOTO
6s10ka n3ydyeHHoro marepuana. [Ipu npaBUIbHOM HCIOIB30BAHUU TAaKUX KOMILUIEKCOB 3a7a4, B TOM
YHcle CO3AAHHBIX HAa OCHOBE KIIACCH(PHMKAIMK NPAKTUYECKUX 3a/JaHUI, MOXXHO H30ekaTh psaa
IpoMaxoB B pabore nenarora. Hampumep, Takux Kak:
®MHOI'OKpPaTHOCTh PAacCMOTpPEHMsl 3ajad OJHOrO U3 TUIOB B YyiepO JpyruM; OIpoImycK
CYLIECTBEHHBIX Ul 00yUYeHHsI TUIIOB 33]ay;
eCiIy4aifHOCTh 110A00pa 3aaHui 1J1 paboThI JOMAa U B KJIaCCE; ®HEPALMOHAILHOCTh TPAThl BPEMEHU
Ha aHaJu3 YCJIOBMM pa3nuuHbIX 3anad. llpumensas 3amausble cepuayibl B OOy4YEHHUH, MOXKHO
YCUJIMBATh KOHIIEHTPALMIO BHUMAHUS yUallluXcsi HA OCHOBHOM Hjiee YPOKa, yMEHbILAsi TEM CaMbIM U
Pa3pO3HEHHOCTh BIIEYATICHUN Yyyalluxcs OT €ro MaTepuajoB, €ClIM HMX CBS3b MEXIy co0oi
IIPOJyMaHa HEAOCTAaTOYHO.

Wtak, nmpu oOyueHUHM yyammxcs CO3JaHMIO TpaUUYecKUX MOJeNeld TPeXMEpHbIX (QUryp
cienyer oOpaliath BHUMaHuE He TOJIBKO Ha IpaBuiia MapajieIbHOrO MPOELUPOBAaHUS U TPeOOBaHUS
YyepueHus, HO U Ha BBIJEICHHE YIOOHBIX PaKypcOB M300paK€HMs OTAEIbHBIX BUIOB (GUTYP M UX
KOMOUWHAIMH, HAa MPUEMBI U allTOPUTMBI UX U300pa’ke€HMsI, Ha MOJIb3Y BHIHOCOB BO (DPOHTANBHYIO
IJIOCKOCTh OT/IETBHBIX 3JIEMEHTOB KOHCTPYKIMNA. CylIeCTBEHHO OMOYb YUUTENIO B (POPMUPOBAHUH
y4eOHBIX YMEHMIl MW HaBBIKOB MO TpaUiyecKOMy MOJAEIMPOBAHHUIO MOTYT 3aJlauHble CepHalbl,
pelIeHne KOTOPBIX NMOPOKJAET MPUBBIYKY pacCMaTpuBaTh KOHTEKCT M BCEBO3MOYKHBIE BapHAHTHI
MaTeMaTHYeCKOM CHUTyallud, ONMCAaHHOW B KOHCTAHTHOM dYacTu ycnoBus cepuana. Paborta ¢
3aJJaYHbIMU cepHallaMu O0JIeT4aeT KOHIIEHTPALMI0 BHUMAaHHS IIKOJIbHHUKA Ha BBIJEIIEHHOM OJIOKe
coJlep’KaHUsl U CHocoOCTByeT (OPMHUPOBAHUIO Y HEro psja IOJE3HbIX KAaueCTB MBIIUICHUS
(KpUTHUYHOCTH, HAaBBIKOB CpaBHEHMs, OO0OOIEHMs, KOHKpeTH3aluu). MHOrue CyuiecTBEeHHbIE
MOMEHTBI T'paUYEeCcKOro MOJAETHPOBAHUS TE€OMETPUYECKHX KOHCTPYKIMH M HMX OCOOCHHOCTH
yyalecsl 3aMe4aroT TOJIBKO MPU PElIeHUH 3aJauyHbIX CEPUAOB COOTBETCTBYIOLIETO COAEPIKAHUS

(mpumepsl 1, 4, 5).
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JANIAKTHUUYECKHUE OCOBEHHOCTU 3AJIAYHBIX CEPUAJIOB U
INPUMEPBI UX UCITIOJIb30OBAHUS AJ151 POPMUPOBAHUS HABBIKOB
I'PAOUYECKOI'O MOAEJIUPOBAHUSA B CTEPEOMETPUU
Kysneuyoea Enena Ilagnoena, /lenucriok Anacmacus Hzopesena
Pe3roue. B cmamve packpulmo cooepaicanue NOHAmMus 3a0a4Ho20 Cepuand, pasvbaCHIIOMCs CX00Cmeda
U OMAUYUSL DMO20 KOMNJIEKCA 3a0ai Om Mmemamuieckol nooOOpKU OmOenbHblX 3a0ad, OaHO
meopemuyeckoe 000CHOBAHUE NPOOYKMUBHOCU —Cepuald Kak YKPYHNHEHHO20 3A0a4HO20
00pazosanus, ONUCAHA €20 poilb 6 PA3GUMUU MbIULIeHUs ydyauwuxcs. Xapakmepuzyiomcs
oudaxmuueckue yeau u NPuémvl paspabomku yuumenem 3a0aUHbIX Cepuaios, ONUCAHbL UX
npeuMyuecmea npu 00yyeHuU Mamemamuxe, NPUeedeHbl NPUMePbl KOHKPEMHbIX 3A0AUHbIX CePUANO8
npu 0OyueHuu cmepeomempuu, OpPUEHMUPOBAHHbIE HA (OPMUPOBAHUE HABLIKOG 2PAPUUECKO20

MOOeNUPOBaHUsl.

Tlokaszarno, umo 3a0aunvie cepuaibl NPU HAOLEHCAUIeM COOEPAHCAHUU MO2YM ObINb OMHECEHbL
K Memooudeckum cpeocmeam, UHMEHCUDUUUPYIOWUM Npoyecc 00paz08anus U 3aKpenieHusl
COOMBEMCMBYIOWUX HABLIKO8 NO CO30AHUI0 2PAPUUECKUX MOoOeNell MPEeXMePHbIX 00beKmos.
Tpumenenue 3a0aunvix cepuanog nomozaem uzbedxdcamv psioa U3bAHO8 8 0OVUEHUU MamemMamuKe:
nepegeca 3a0au 0OHO20 U3 MUNOG 6 Ywepb OpyeuM, NPONYCKA CYWECMEEHHbIX MUN08 3A0ay,
CAYHAHO20 NO00OOPa 3a0anull, HEePAYUOHAILHOU MpPaAmvl 6PeMeHU HA YPOKe, CHYMAHHOCMU U
PA3PO3HEHHOCMU BNEUAMICHULL VHAWUXCSL O MAMEPUaios YypoKda.

Knrwuesvie cnoea: 3amaunnie cepualibl, JTMJAKTHUKA, CTCPCOMETPUA, rpa(blxlqecxoe MOACIINPOBAHUC.

DIDACTIC FEATURES OF TASK SERIES AND EXAMPLES OF THEIR USE TO FORM
GRAPHIC MODELING SKILLS IN STEREOMETRY
Kuznetsova Elena Pavlovna, Denisyuk Anastasia Igorevna
Summary. The article continues disclosing the content of the concept of the task series, explains the
similarities and differences between this complex of tasks and a thematic selection of individual tasks.
The theoretical background of the series as an enlarged set of task education and its role in the
development of students' thinking are described. The didactic goals and methods of developing task
series by the teacher are characterized, their advantages in teaching mathematics are described, and
examples of specific task series in teaching stereometry, focused on the formation of graphic modeling
skills, are given.
Task series with the appropriate content can be referred to the methodological means,
intensifying the process of education and consolidation of relevant skills to create graphical models
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of three-dimensional objects. The use of task series helps to avoid a number of flaws in teaching
mathematics: the overweighting of tasks of one type to the detriment of others; skipping essential
types of tasks; random selection of tasks; irrational waste of lesson time; confusion and
disconnectedness of students' impressions of the lesson materials.

Key words: task series, didactics, stereometry, graphic modeling .

ITonyueno 6 peoaxyuio - 22.03.2023
Peuyensuposana — 22. 08.2023
Omnpasnen na caim — 28.08.2023
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WNAUTUL3LUE3DY (FEUTRLEN
K/IIOYEBBIE TEMbI
KEY TOPICS

EIIE OJUH CIIOCOBb BBEJIJEHUA B ITPOLHEHTDI

3oaoryxun FOpwuii IlpoxodreBny

Pecnyonuxa Benapyco

3onomyxun FO.IL., k. p.m. 1., doyenm

1. Ilpoyenmom om yucia A Ha3BIBAIOT COTYIO YacTh (JIOJI0) STOTO YHUCIA.

A
st 0603HAYEHMS IPOIIEHTOB UCIIOIB3YIOT CUMBON % 1 mumyT 1% (A) = Tog WM 0omee KpaTko —

A
1% = 700" CoOTBETCTBEHHO, P MPOIEHTOB OT uncia A o6o3HauaroT uepes p%(A). Hanee, ecnu He

YTBEPKAACTCA APYroro, CAUTACTCA, 4YTO YUCJId, BCTPCUAIOIINEC B JIaHHOﬁ CTaThbeC, ITOJIOKUTCIIBHBIC.
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Yucno A, npunumaemoe 3a 100 %, HazoBeM npoyenmmoii 6azou (Kpatko — 6asoii). Beskoe
YHCII0, KOTOPOE BBIPaXKAaeTCsl B MPOIEHTaX OT 4ucia A, OylneM Ha3bIBaTh 00beKkmom. AHAIIOTUYIHO

BBOJISITCSI IOHSATHUS TPOIICHTA, IPOIIEHTHON 0a3bl U OOBEKTA JIJIS TIOJIOKUTEIILHBIX BEJTHYKH.
1 10 _ 1
Hanpumep, oIMH NPOLIEHT OT YKcia 5 — YUCIIO 70 (1%(5) = 5), a OJIMH MPOLIEHT OT BEJIHYHHBI
500 xm ectb BenmunHa 5 kM (1% (500 km) = 5 xMm). B mepBoMm cirydae 6a3a — 94uciio 5, 00beKT — 9UCIIo
1
o> & BO BTOPOM Ciydae 6a3a — BenmmurHa 500 KM, OOBEKT — BEJTUYMHA 5 KM.

Pemienne THNOBOM 3amadyd Ha OPOLIEHTHI IO M3JIAra€MOW B JAHHOW CTaThb€ METOJIHUKE
MIPEJIIOJIaracT BBISBJICHHUE B €€ CIOJKETE MPOIICHTHOM 0a3bl U 00BEKTA, a TAK)KE COCTABIICHUE HA ATOU
OCHOBE JIMHEITHOTO YpaBHEHHSI OTHOCUTENIbHO UCKOMOT0 YKCIia (BEJIMYMHBI) MIIH IPOLIEHTOB OT YUCIIa
(BenmnumHbl). HazoBeM 3TOT crocol perieHus 3a1auu Ha MPOLEHTHI CrMaHOapmusbimM. 3aMEeTUM, YTOOBI
BBISIBUTH MPOILIEHTHYIO 0a3y JIOCTaTOYHO OTBETUTH Bompoc «Kakoe umciao B 3amaue MPUHATO WIH
cienyet npuHATH 32 100%?», a, 4TOOBI BBIIBUTH 00BEKT — «Kakoe 4HciIo BRIPAKEHO WM CIIEyeT
BBIPA3HThH B MPOILICHTAX OT IMPOIICHTHOM 0a3bI?».  AHAJOTHYHBIE BOIPOCHI W OTBETHl HAa HUX

MNOMOT'YT PCIINTDb TUIIOBYIO 3aia4y Ha MMPOLCHTHI OT BEJINYHH.
2. PaCCMOTpI/IM, CHadalla, OCHO6Hble 3a0a4u Ha npoyerniol 1J1s1 YAUCCII.

Haxoosrcoenue uucna no e2o npoyenmam
3aoaua 1. Haiitn uncno X, ecinu p% OT HEro paBHbI YUCTy A.
Pewenue. Onpenensem: 6a3a — HCKOMOE YUCIO X, 00BEKT — YUCIIO A.
CocraBiisieM paBeHCTBaA:
X =100%,
A =p%.
[TepemHoOxaeM ux «kpect-HakpecT»: Xp = A-100.

Haxonum:
A
=-100. 1)
p
Kommenmapuii k pewenuro 3a0ayu 1. bonee moapoOHO: HEU3BECTHOE YHCIO X PEIIUIU

. . X
U3MEPHUTH €0 JKe COTOM JoJeii — mporeHToM oT X: X = 100% (), rae 1% = 700 (ananorusi: 1 m =100
1M
cm, e 1 cm = M)' CornacHo ycnoBHIo, yucio A paBHO p% oT X, TO €CTh €ro Mepa B IPOLEHTaX OT
X paBHa p: A = p% (**), e

X
1% =—.
100
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[TepeMHOXHB BEpHBIC paBEHCTBA (*) U (**) «KPECT-HAKPECT), MOJTYINM BEPHOE PABEHCTBO
Xp% = A-100%, nieBast u npaBast 4aCTH KOTOPOT'O 3alIMCAHbl OTHOCUTEIILHO OJIHOW U TOU 7K€ €IMHMILIBI
usmepenus — %. Paznenus o6e ero yactu Ha 1%, monyunnu 6e3pa3MepHOe JMHEHHOE OTHOCUTEIBHO
X ypaBuenue X-p = A-100. U T.x1.

Bonee rmybokxoe 000cHOBaHME MaHUITYJISALMHI, UCTIOJIb30BAaHHBIX I PELLIEHUS JaHHOM 3a1aun
(B 4aCTHOCTH, IEPEMHOKEHUS «KPECT-HAKPECT» ), IPOBEJICHO B II. 6.

HazoBem st KpaTKOCTH B paMKax JaHHOM CTaThU YKa3aHHBINA CIIOCOO crmaHOapmHubiM.

Ilpumep 1. Haiitu uncino, 20% xoToporo pasHoO 7.

Pewenue. Onpenensiem: npoueHTHas 6a3a — HICKOMOE YuciIo X, 00BEKT — YUCIIO 7.
CocraBiisieM paBeHCTBaA:
X =100%,
7 =20%.
[TepemHoxaem ux «kpect-HakpecT: X-20 = 7-100.

Haxomum: X = 2—70100 = 35.

Omeem: 35.

Haxosicoenue npoyenmos om 0aHH020 yucia
3aoaua 2. Haiitn uncno Y, cocrasistomnee p% oT uucna B.
B nanHom ciyuae: 6a3za — uucio B, 06bekT — HenzBecTHOE ynciao Y. 3a1auy MOKHO PEIUTh

CTaHJapTHBIM criocoOoM. OgHaKo UMeeTcst OoJiee palMOHAILHOE PEIICHUE:

Pewenue. Y =p%(B) = 1%(B)p = oo P

Hraxk,
V=—op, 2.1)
[Tonyyennyro Gpopmyity MOXKHO cpOpMyJIMpOBaTh B BUJIE MpaBHIa:
Ilpasuno 1. Ymobvl naiimu npoyenmul Om 4ucia, 00Cmamo4ro pazoeiums smo yucio ua 100
(m.e. Haimu OOUH NPOYEeHm Om He20), U NONYUEHHbI Pe3VIbMam YMHONCUMb HA KOJIUYECHEO
NPOYEHmos.
[eperucas hopmyiy (2.1), B Buze
y=-2p, (2.2)

MO3KHO CQOPMYJIUPOBATH €I OJTHO MPABUJIO:
Ilpasuno 2. Ymobvr Havimu npoyenmvl om 4ucid, 0OCMAMOYHO pA30enumsb KOIUYeCmseo

npoyenmos Ha 100, u nonyueHHwll pe3yibmam YMHONICUMb HA 21O YUCTO.
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Ipumep 2. Haiitu 40% ot ymucna S.
B nanHom citygae: 6a3a — 9ucio 5, 00beKT — Hen3BecTHOE uncio Y, cocrapiistomiee 40% oT uncna 5.
[TprMep MOKHO PEIIUTh CTAHIAPTHBIM criocoOoM. OtHaKO OoJiee paroHATBHOE PEIICHUE IMOTydaeM

1o npasuity 1:

Pewenue (no npasuny 1). 40%(5) = % 40 = 2.
EcTecTBeHHO, TOT K€ pe3ybTaT HaleM, IPUMEHSIS IPABUIIO 2:
40%(5) = 0,4'5=2.

Omeem: 2.

Haxoscoenue npoyenmnozo omnouwienus 08yx uuce

3aodaua 3. Cxonbko npoueHToB p uncio C coctasiger ot unucia D? (Ilepedpazuposka 3axauun
3: Haittu npoyenmnoe omnowenue yucenr C u D.)

Pewenue. Onpenensem: 6a3a —uucio D, 06bekT — yncio C.

CocraBisieM paBeHCTBa:
D = 100%,
C =p%.
[Tepemuoxaem ux «kpect-HaKpec™: D-p = 100-C.
Haxonum:
p == 100 (%). 3

Ha ocHoBaHuu mnonydeHHOH (GOpMyNIbI MOXKHO c(OpMyIupoBaTh HPaBUIO HAXOXKJICHHS
HPOLIEHTHOTO OTHOLLIEHHS YHCEN:

Ilpasuno 3. Ymoobvl naiimu, CKOJILKO NPOYEHMOE Nepeoe YUCIO COCMABIAen 0m 6mopo20 (mo
ecmv Haumu npoyeHmHoe OMHOWeHUe OAHHbIX Yucen), NOCTaTOUHO pa30enums nepeoe 4ucio Ha
eémopoe (mo ecmv Hatlmu ux OMHouleHue), u NoyYeHHblll pe3yromam ymHuodxcums Ha 100.

IIpumep 3. HaiiTu, ckonpko nporeHToB yncio 0,27 coctasisroT ot ynciaa 0,03.

3neck: 6aza — yncno 0,27, o6bekt — uncio 0,03. [Ipumep MOXHO pemIUTh CTAaHAAPTHBIM

criocobom. OgHaKo 60see pallMOHATBFHOE PEIIEHNEe TPOBOIUM T10 TIPaBUITY 3:
Pewenue (no npasuny 3). 1) % = %; 2) % -100 = 20 (%).
MoskHO 1 0oJiee KpaTko: % 100 =20 (%).

Omeem: 20%.
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3. Paccmotpum dpyeue 3adauu na npoyenmul 111 9ACeT.

[IpeaBapuTeIbHO 3aMETHM, UYTO aBTOPHI 33]1a4 Ha MPOLEHTHI, IEUCTBYS 110 «IIPUHIIUITY YMOJIYAHUSY,
OOBIYHO HE YKa3bIBAIOT SBHO, KAaKO€ YHCIO CJEIyeT CUMTaTh MPOLEHTHOW Oa3oil. Hampumep,
BBICKa3bIBaHUE «A Oosbiie B Ha p%)» cnemyeT nmoHuMarh, kak «A 6onbmie B Ha p% ot By, cuuTas,
TakuM o0paszom, uto 3a 100% cnenyer npunumatsh B. CooTBeTCTBEHHO, BbICKa3biBaHue «B MeHble

A Ha q%» criexyeT moHUMaTh, Kak «B Menbiie A Ha 4% ot A» (mpoueHTHas 6a3a — A) .

Haxootcoenue npouyenmnozo ysenuvenusn (YmMeHbuieHUA) Yucia

3aoaua 4. OnipeienTh Ha CKOJIBKO MPOLIEHTOB p uncio A 6osbie yncna B (A > B > 0).

3ameuanue. 3amaay 4 MoxxkHO nepedpazupoBarh Tak: «HalTh NMPOIEHTHOE YBEIUYCHUE
MIEPEMEHHOM BEJIMYMHBI OT 3HaUeHUs B 10 3HaueHus A».

Pewenue. Onpenensem: 6a3a — uucio B, 00bekT — uncio A — B.
CocraBiisieM paBeHCTBaA:
B =100%,
A —-B=p%.
[Tepemuoxaem ux «kpect-HaKpec™: B-p = (A — B)-100.
Haxonnwm:

p =="100 (%). (4)

[TorydenHnas opMyIia mo3BosieT cHOPMyIUPOBATH

Ilpasuno 4. Ymobwr onpedenumv, HA CKOILKO NPOYEHMOE OOHO NONOACUMENbHOE YUCTO
bonvue 0py2020, 00CMAMOYHO HAUMU NPOYEHMHOE OMHOULeHUe PAZHOCMU DOOIbULe20 U MEeHbULe20
yuycen K MEHbUEeMY YUCTY.

Ilpumep 4. Ha ckonbko mporeHToB uncio 10 6omnpiie yncna 4?

Omnpenensiem: 6a3a — uucio 4, 00bekT — yncio 6. IIpuMep MOXXKHO pemIMTh CTaHIAPTHBIM

criocobom. OHako 60see paluoHaIFHOE PelIeHNe TPOBOUM HAa OCHOBAHUH TIPAaBWI 4 U 3:

10-4
4

Pewenue (no npasunam 4 u 3). p = 100 = 150 (%).

Omeem: 150 %.

3aodaua 5. Onipenenuth Ha CKOJIBKO MPOIIEHTOB ( ynciio B menpmie uncina A (A > B > 0).
3ameuanue. 3agauy 5 mMoxHO mepedpasupoBarh Tak: «HalTu TpPOIEHTHOE yMEHBIICHUE

HCpCMCHHOfI BEJIMYUHBI OT 3HAUCHUS A J10 3HaYeHus By».
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Pewenue. OnpenensieM: 6a3za — yucio A, 00beKkT — unciio A — B. Pemas 3amauy ctangapTHBIM

cIoco0oM, HalaeM:
q = =--100 (%). (5)

[Tonyyennas ¢popmyna mo3BoisieT chopMyIUPOBATH

Ilpaguno 5. Ymobv: onpedenums, HA CKONLKO NPOYEHMOE OOHO NOJIOHCUMENbHOE YUCTLO
Menbue Opy2o20, O0OCMAMOYHO HAUMU NPOYEHMHOe OMHOUleHUe PASHOCU DObULE20 U MEHbUULE2O
yucen K OOabUeEMy YUCTY.

Ilpumep 5. Ha ckosibKo MpoLeHTOB uncio 4 Menbuie yucia 10?
Pewenue. Onpenensiem: 6aza — yucino 10, 00bekT — uucio 6. [Ipumep MOKHO pelIUTh CTaHJAPTHBIM

CII0CO00OM. O,I[HaKO Ooiee paiuoHaJIbHOC PCHICHNC OCHOBAHO HAa IPUMCHCHHH IIPpaBHJIA 5:

1100 = 60 (%).

10-4
10

Omeem: 60%.

Yeenuuenue (ymenvwenue) yucna na 3a0annoe Koauuecmeo nPoOUeHmos

3aoaua 6. Haiitu uncno X, 6ospmee yncina A Ha p%.
[TpuBeneM Tpu pelieHus ITOH 3a/1auH.

Pewenue 1 (cmanoapmuvim cnocobom). Onpenensem: 6a3a — uuciao A, 00beKT — uucio X,
cocragssitomiee 100 + p mporieHTOB OT yucia A.
CocraBiisieM paBeHCTBA:
A =100%,
X =(100 + p)%.

[Tepemuoxaem ux «kpect-Hakpect»: 100 X = A-(100 + p).

100
HaXOI[I/IM: X= A T-(:p. I/ITaK, yBeJ‘II/I‘lI/ITB YUCIIOo A Ha p HpOI_IeHTOB MOKHO I10 (I)OpMy'J'Ie
p
X=A(1+L (6)

_A - 2
Pewenue 2 (no npasuny 1). X =—— (100 +p) = A (1 + ).

A
BapI/IaHTZX:A+p%(A):A+mp:A(l_,_%).

Pewenue 3 (no npasuny 2). X = % A=A+ %)_
BapI/IaHTZX:A-i—p%(A):A-f—%A:A(l +%)_

O‘{CBI/I,Z[HO, pelICHUsA 2 u 3 aBasAroTCcsa Oonee palluOHAJIbHBIMUA, YEM CTAHAAPTHOC PCIICHUC 1.
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[TorydyenHast B pe3yJsibTaTe penieHus 3aaadu 6 Gopmyna gaeT ocHoBaHHE CHOPMYIHUPOBATH

IMpaBUJIO:

p
Ilpasuno 6. Ymobvwl yseruuumo uucno Ha p%, 0ocmamoyrno yMHONCUms e2o Ha 1 + 700

Ipumep 6. Haiitu ancio, Gonsiree uncia V5 Ha 2500%.

) =26+/5.

2500
100

Pewenue (no npasuny 6). V'5 (1 +

Omeem: 26 V5.

3aodaua 7. Haiitu uncino Y, menbiuee yucna A Ha p% (0 <p < 100).

3nech: 6a3a — uucio A, 00beKT — yncio Y, cocrapistoniee 100 — p mporeHToB oT yucia A.
3agady MOXKHO PEIINTh CTAaHJAPTHBIM CriocoboM. PermriM ee Gonee pannoHanbHO.

Pewenue (no npasuny 2). Y = A — p%(A) = A — % A. Utak, yMEHpIIUTh YUCIO A Ha P

MPOLIEHTOB MOXHO 110 (hopmyie

V=A(-) 7)

[Tomyuennast hopMyiia 1aet ocHOBaHUE CHOPMYIUPOBATH PABUIIO:

p
Ilpasuno 7. Ymobwvl ymeHvuiums uucio Ha p%, 00CmamoyHo YMHONcUms e2o na 1 — Too”

Pewenue (no npasuny 7). 0,7(1 — %) =0,7-0,993 =0,6951.

Omeem: 0,6951.

3ameuanue. Cnemyer paziauyaTh MPOIEHTHI U IPOIICHTHBIC ITYHKTHI. IIpoyenmnuiii
NYHKmM — O9TO TIOKa3aTelb, TPUMEHSIEMbIH Ui CpaBHEHHs 3HAYCHUI MEPEeMEHHBIX BEIWYHH,
BBIp@KEHHBIX B MpOIEHTaX. bosiee TouHO, ecnM 3HaueHHe BEIMYMHBI, BHIPAXKEHHOM B MPOILEHTAX,
HOBBICUIIOCH € P% /10 %, TO TOBOPSIT, YTO €€ NOBBIIIEHUE POU30IILIO Ha (| — p IPOLIEHTHBIX ITYHKTOB.
COOTBETCTBEHHO, €CIIM 3HAUE€HUE BEIMYMHBI, BEIPaXKEHHON B MPOIIEHTAX, CHU3WIOCH ¢ p% 10 %, TO
TOBOPST, YTO €€ CHIDKEHUE MPOU30IILIO0 Ha P — (| IPOLIEHTHBIX MTyHKTOB

Hanpumep, ecii 0aHK YBEITHYHII IT OILICHT I10 BKJIaJaM C 9% Ha 10 mpOLECHTHBIX IOYHKTOB, TO
b

OH cTaHeT paBHbIM 19%. B To >xe Bpems, ecian OaHK yBETMUYMI MPOLEHT MO BKiIagaMm ¢ 9% Ha 10
o, L 9% 0
IIPOIIEHTOB, TO OH CTaHET PaBHBIM 9% + o0 10, To ecTh, 9,9%.

Wtak, npaBUIbHO TOBOPHUTH: «p% MeHblne (% Ha ( — p npoyeHmHwvlXx nyHKmos», a «p%

MeHble % Ha %-100 MPOIIEHTOB» U, COOTBETCTBEHHO, «p% Oounbiie Q% Ha p — ( npoyeHmHvix

NYHKMOo6», a «p% Oonbie 4% Ha %- 100 nmpouieHTOBY.

BaumarensHO unTaiiTe (I)I/IHaHCOBLIC ,Z[OKYMCHTBI!
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4. PaccMoTpuM JBe MpOCTEHIINE 3a0ayu HA ClOMHCHble TIPOLEHTHI JUIsl yucen (TocienHue

HU3BCCTHBI TAKIKC, KAK npoyerntol om npouenmoe).

3adauu na cnodxcnvle npoyeHmol

[Ipenmonoxum, 4TO HEKOTOpask MEpeMEHHas BEIUYMHA, MPUHHUMAIONIAS MOJIOKHUTEIbHBIE
3HA4YEHUs], yBeTUUYUBaeTCs (yMEHbIIAETCs) N pa3, MpUYeM KaX/blil pa3 Ha OHO U TO YK€ KOJIMYECTBO
MPOLICHTOB MO CPABHEHUIO C MPEANICCTBYIOIIUM 3HaUeHUEM. Tor1a MOKHO CKa3aTh, YTO UMEET MECTO
N-kpamnoe npoyenmHoe yeeauueHue (YMeHvbuieHue) NnepemMeHHol GeluyuHsl Ha YyKa3aHHOe
KOJIMYECTBO MPOIIEHTOB. ['0BOPSAT, TaKkKe, YTO OHA U3MEHSIETCA 10 MPABUIY CLONCHBIX NPOYEHMO8
WIH NPOYEHMO8 Om NPOYEHMO8.

3aMeTuM, 9TO OJTHOKPATHOE MPOILIEHTHOE YBEIIMUCHUE U YMCHBIIICHUE TICPEMEHHBIX BEITHUNH
HAa 3a/IaHHBIC KOJIMYECTBA IMPOIICHTOB ObUIA PACCMOTPEHBI B MPEABLAYIIEM ITyHKTE (CM. 3a1a4n 6 u 7).

3aoaua 8. [lonoxutenbHoe YUCIO A N pa3 yBeauumin Ha p% [0 CPaBHEHUIO € MPEABIAYILIUM
3naueHnem. Kakoe umncno noxyumnu?

Pewenue (no npasuny 6). Ilockonbky nepBoHayaJIbHOE 3HAUEHUE pacCMaTpUBaEMOil B 3a1aue
MIEPEMEHHOM BEIMYMHBI OBLIO PABHO YHCITy A, ¥ OHA N pa3 yBEJIMYUBACTCS Ha P % IO CPABHECHUIO C

npeapIAymuM CBOUM 3HAUYCHUCM, TO, COTJIACHO IIpaBUITy 6, €€ UTOTOBOE 3HaUeHUE X IOJIy4uTCsa N-

KpaTHbIM YMHOXKEHUEM yucia A Ha yucio 1 + %1

X=A(1 + %)". (8

Ilpumep 8. Yucno 64 000 Tpwrkapl yBEIMYMIM BCSAKHHA pa3 Ha 25% IO CpaBHEHMIO C
npeauecTByomuM 3HaueHneM. Kakoe uncino X B utore noayymin?

Pewenue. 3neco: A =64 000, p =25, n = 3. [IpuMeHsist TOTy4eHHYIO (OPMYITY, HAXOIUM:
X =64000 (1 + —=)° = 64000 (3)° = 64 000 — = 125 000.

Omeem: 125 000.

3aoaua 9. IlonoxurenbHoe ynciao A N pa3 ymenbmin Ha p% (0 <p < 100) o cpaBHEHHIO C
npeabpaymuM 3HauenueM. Kakoe uucno ¥V nomyunnu?

Pewenue (no npasuny 7). IlockoabpKy nepBOHaYalIbHOE 3HAUEHUE paccMaTpuBaeMoil B 3aaue
MepEMEHHOM BEIMUMHBI ObUTIO paBHO YHCITY A, M OHa N pa3 yMeHbIIaeTcst Ha p % MO CpaBHEHUIO C

npeapiAymnumM CBOUM 3HAYCHUEM, TO, COITIACHO IpaBUITy 7, €€ MTOrOBOC 3HaUCHUE Y MOJXYy4YHuTCA N-

KpaTHbIM YMHOXXCHUCM YHCJIa A Ha uncno 1 — %:

V=A(1- %)“. ©)
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Ilpumep 9. Yucno 64 000 Tpuwkapl yMEHBIIWIN BCAKUU pa3 Ha 25% IO CpaBHEHUIO C
npenpinymuM 3HadenueM. Kakoe gucno ¥V B utore nomyyunu?

Pewenue. 3necy: A =64 000, p =25, n = 3. [Ipumenss nonydeHHyto GopMyiy, HAXOIUM:
Y'=64000 (1 — =-)* =64000 (3)* = 64 000 = = 27 000.

Omeem: 27 000.

3ameuanue. BoamoxHbI 1 6oJiee cinoxHbie ciaydau. [lycTs, HapuMep, BeUYHHY A B IIEpBbIi
pa3 yBeIu4ymiIu Ha p%, BO BTOPOI — yMeHbIIM Ha %

(g < 100), a B TpeTHii — yBeNU4MIH Ha %, TOra B UTOTE OHA, OYEBUIHO, IPUMET 3HAUCHUE

X=A0+2)1-)@1Q+

r
100 100 W)' (10)

PaBenctsa (8) — (10) Ha3bIBAIOT Ghopmynamu CLOHCHBIX NPOYEHMO8.

5. CBenieM Bce pacCMOTPEHHBIE B JaHHOW CTaThe 3a/1a4M B TaOJIHILY:

NoNe Ha3zeanusn 3a0au Dopmynuposxu 3a0ay basui, Dopmynwt

00veKmol peuieHuil

OCHOBHBIE 3AJTAYHU HA ITPOIIEHTBI

Haxoorcoenue uucna 3aoaua 1. Haiitn unucno | X, A —2100
p
1 | no ezo npouenmam X, eciu p% OT HETro

paBHBI yuCcIy A

Haxocoenue npoyenmoes 3aoaua 2. Halitu 4ncio B, Y =—,
2 | om dannozo uucna VY, cocrapiusroniee v—_L R
p% ot uncna B 100
Haxoorcoenue npoyenmnozo | 3adaua 3. CKOIbKO D,C p= g 100

3 | omnowenun 08yx uucen npoueHToB p uucio C

cocrasiseT ot yucna D?

JAPYI'ME 3AIAYHN HA TPOIIEHTBI
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Haxootcoenue npoyenmnozo | 3adaua 4. Onpenenutb B,A-B
A-B
YyeeauueHus uucia Ha CKOJIbKO ITPOILICHTOB P = 100
yucio A OoJble yncia
B
Haxootcoenue npoyenmnozo | 3adaua 5. Onpenenurb A,A-B
YMeHbUuIeHUs Yucia Ha CKOJIbKO MPOLIEHTOB (] _A-B0g
yuciao B Menbie uncna LR
A
Yeenuuenue uucna na 3aoaua 6. Haiitn uncio A, X X=A(+ 1—50),
3a0annoe KOIuuecmeo X, Ooibliee uncia A Ha
npouenmos p%
Ymenvwenue yucna na 3aoaua 7. Halitu 4mcio AY V=A(- 1)

3a0aHHOE KOIUUECHEO

npoueéHmoe

VY, MeHbIICE yKcia A Ha

p%

100

3ATIAYHM HA CJIOKHBIE ITPOLEHTBI

Haxoostcoenue uucna,
nOJIYUeHHO020

N-Kpamusim yeenuuenuem
OAHHO20 YUCIA HA 00OHO U MO
JHce KoIuuecmeo npoueHnmos
no cpagHenuro ¢
npeouiecmeyouium

3HA4YeéHuem

3aoaua 8. Yucno A n pas
yBEMUUYWIH Ha p%o IO
CPaBHEHHUIO C
pEABIIYLIUM
3HayeHueM. Kakoe uncio

X nosryanmnu?

_ D \n
X=A1 + 100)

Haxoscoenue uucna,
nOJIYUeHHO020

N-Kpammuvim yMmeHbUuieHUEM
OAHHO20 UUCIA HA 00OHO U MO
JHce KOIUYecmeo npoyeHmos

no CpaéHenHuro ¢

3aodaua 9. Yucno A n pas
ymeHbiu Ha p% (0 <p
< 100) o cpaBHEHUIO C
TPEIBLIY M
3HadyeHneM. Kakoe uncio

VY nonyuunmu?

_ _ P Nn
Y=A(1 100)
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npeowiecmeyouum

3HA4YeéHuem

3ameuanue. Bce paccmorpeHHble 3amaud 1 — 9 chopMyNMpoBaHBI IS YHCEI.
COOTBETCTBYIOIIME 3a/1a4 I BEJIUYMH (POPMYJIUPYIOTCS M PEIIAFOTCS aHAJIOTMYHO, C TOH JIMIIb
pasHUIEH, 9TO UCTIONB3YIOTCS UMEHOBAHHbIE YUCIa YTUX BenudrH. [Ipu 3TOM B 3a/1a4aX, B KOTOPBIX
BEJIMYMHBI CKJIQJBIBAIOTCS WM BBIYUTAIOTCA, MPEIIOJIAraeTcs, 4TO0 OHU 00HOpOOHble (TO €CTh
XapaKTepU3yIOT OAHO U TO K€ CBOMCTBO pEANTbHBIX OOBEKTOB WM SIBJICHHI) M BBIPAXKCHBI B

OJIMHAKOBBIX eOUHUYAX USMEPEHUSL.
6. B 3akioueHue cienaeM KOMMEHTAPHU METOI0JIOTHYEeCKOr0 XapakTepa.

Kommenmapuii 1. 3HauuTenbHYIO TPYAHOCTD 711 HAUMHAIOUINX MIPEJICTABISET TOT (PaKT, 4To
TEPMHH «IIPOLIEHT» UCHOJb3yeTCsl MO KpaiHel mMepe B JABYX KOHTEKCTax, IPUYEM 4Yallleé BCEro He

YTOYHACTCA Kakoi M3 HUX UMEETCS B BUAY B KOHKpCTHOfI CUTyalru.

1 g, _ 1
Bo-nepBbIX, npoyenmom Ha3bIBalOT APOObH 700 (1% = E)' Co0TBETCTBEHHO, IS JTFOOOTO

MOJIO’KUTEIBHOIO YUCIIA P p HPOYEHMO8 ECThb Apo0b % (p% = %). OTMeTuM, 4TO pacCMOTpEHHas

TpPaKTOBKa MPEIOJIAraeT, UTo MpoleHTHas 0a3a 3apuKcupoBaHa — 4yncio 1.

Bo-BTOpBIX, OIpenensercss npoyenm om noN0ACUMENbHO20 HUCIA (8eTUYUHDBL), KAK COTas
4acTh 9TOTO YUCIa (BEJIMYMHBI). B 3TOM ciydae ykazaHHOe 4nciio (BeIMYMHA) €CTh POIIEHTHAas Oa3a.
B naHHOM cTaThe MBI IPUIEPKUBAEMCS HIMEHHO 3TOM TPAKTOBKU TEPMHUHA IIPOLEHT.

B arom ciyuae p% ot umncna (Benuuunsl) A (p%(A)) MoxHO HalTH 10 popmyIie

PY%(A) = 1%(A) p = —

100 &

[Tomydennyro Gopmyny MOKHO miepenucats B Buae p%(A) = %-A WJIH, 9TO TOKE CaMmoe, B

BHJIE
p%(A) = p%-A.
OHa CBSI3BIBAET JIBE PACCMOTPEHHBIE TPAKTOBKH MPOIEHTOB. B wacTHOCTH, TpU
A =1 nony4yaem
p%(1) = p%.
Takum 00pa3om, MOXKHO CKa3aTh, YTO BTOpasi TPAKTOBKAa 0000IIaeT nepeyro. B oTinuune ot

JENCTBYIOIIEro OeopyccKoro yueOHuKa anredpsl [ 1] MMEHHO OHA TIOJI0’KEHA B OCHOBY U3TI0KEHHOM
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3/1eCh METOJMKHU BBEJCHHUS B MPOIEHTH. Ha Hai B3MUIA, OTKa3 OT TPAKTOBKH MPOLIEHTA KaK YMCIIa
0,01, mo3BoJIsIET clienaTh U3JIOKEHHE 00JIee KOPPEKTHBIM.
Kommenmapuii 2. 3ametuM, 4To B 0EJI0PYCCKUX YUCOHHKAX MATEMATHUKU TPOLIEHTHI BBOJSITCS
KaK JIpoOH, a B POCCUHCKUX M YKPAUHCKUX, KaK MPABUIIO, — KAK COTHIC YaCTH YUCEIT (BEJIMYUH).
Cpa3y OpocaeTtcs B I1a3a, 4YTO B IIEPBOM cliyuyae 00beM MOHSATHS npoyeHm YPe3BbIYaiHO Y30K

(COCTOI/IT U3 OAHOI'0 III/IC.]'Ia), B CBA3HM C UCM €I'0 HCJIb3s CUUTATh COACPKATCIbHBIM MaTEMAaTHYCCKUM
1
IOHATHUEM, a CIICAYET NIPU3SHATH JIMIIb TEXHUYCCKHUM 0003HaUECHHEM YHCIIA E HaHpOTI/IB, IIOHATHUC

npoyerm om 4ducia A J0CTAaTOYHO COACPKATCIBHO. OHO wuMeEeT YeTKO BBIpa)KGHHBIfI

(YHKIMOHATIBHBIN CMBICII — €r0 ONpeAeTIeHHEe, M0 CYTH Jeja BBOIUT B PACCMOTPEHHE JIMHEHHYIO
A
(GYHKIUIO — IPSIMYIO IPONOPIMOHANBHOCTE Y0(A) = Tog? SA/IAHHYIO HA MHOYKECTBE IOJIOKHUTEIIHBIX

YHCCII. HpI/I 9TOM npoyenT ABJISICTCA BCCTO JIMIIb OAHUM N3 KOHTUHYYMa 3HAYCHHH 3TOM (1)YHKI_[I/II/IZ %

= %(1). tak, OCHOBHBIMH B IIKOJbHOW MaTeMaTHKE SIBJSIFOTCS JIBE TPAKTOBKU MOHSTHUS «ITPOIIEHT»
1 , .
— npoyenm (kax 0poow E) U npoyenm om ducia. YKe B CBA3U ¢ OONbIIeH OOIIHOCTHIO BTOPYIO U3

HUX CJIeAyeT MPU3HATH MPEIIOYTUTEIbHOM.

B ee mosib3y roBOpST TakKe €CTECTBEHHOCTH U MPAKTHYHOCTD. [I€J10 B TOM, UTO PEIICHHE TaKe
MPOCTEHIINX MIKOJBHBIX 3a/1a4 C OMOPOW Ha MpOIeHT Kak aApods 0,01 mpeBpamaercst B cTpaHHOE
JEICTBO, CTaBsIlee MIKOJIBHUKOB B BECbMa 3aTPYJHUTENIBHOE MOJ0XKEeHHe. Benb ncxoas U3 cBOero
MPaKTUYECKOTO OMbITA, YYEHUKHU 3HAIOT, YTO 110 CBOEU CYTH «IIPOLUEHT» — MOHATUE OTHOCUTEIBHOE,

U I PasHbIX YHUCCII MOXCET IPHUHUMATh pPAa3HbIC 3HAUCHUA. A B y‘~I€6HI/IKe YTBCPKAACTCA, YTO

1
IMMPOLCHT 3TO OAHO3HAYHO YUCIIO E'

1
AHanu3 KypcoB MaTeMaTHKHU, B KOTOPBIX MPHUHSTO, 4To % = Tog» TIOKA3bIBAET, UTO, MEPEXONIS

K PCIICHUIO 0oJlee MM MEHEE CIIOXKHBIX 3aa4, UX aBTOPbBI BCC 7KC BbIHYKICHBI O6paH_IaTLC$[ K
COACPKATCIIbHOMY IIOHATUIO npoyern om 4ucid. HpOI/ICXOI[I/IT 9TO, KaK IIPpaBUJIO0, TAKUM 06pa30M:
HECKOJIBKMMHU CTPpaHHUIIAMHU ITO3KE 3aIlIMCBhIBAIOT HEUTO BPOAC CICAYIOICTO — «I[.HSI peUICHUs 3a1a4 Ha

MIPOIICHTHI HY)KHO TTOHUMAaTh, uTo 1 % — 3T0 coTast yacTh uncna (MoYEPKHYTO HAMH), & HECKOJIBKO

IIPOLICHTOB — HECKOJIBKO COTBIX YaCTEH YUCIIA».

OueBHIHO, TIPY TOM IIPOUCXOIAUT IOMEHA OHITUN — TO YTO paHbII€ HA3BAIM COTOM 4aCThIO
€MHMIIBI Tereph 0e3 BCSIKUX OCHOBAHMN HA3bIBAIOT COTOM yacThio uucia. [pyrumu cioBamu,
HAaYMHAIOT HESBHO HCIIOJIb30BATHCS OJHOBPEMEHHO JIBE TPAKTOBKM IPOILIEHTOB, YKa3aHHBIC BBILIE.
EcTecTBEeHHO, BO3HMKaeT TEPMUHOJIOTMYECKAs IYTAHULA, [IPEBpaAIlAOlas W3JI0KEHHE B

HCKOPPCKTHOC. Pemienne cambix IMPOCTBIX 3a/1a4 MMPEBpalIaCTCAd B Hp06J'IeMy.
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Kommenmapuii 3. BeiOupasi B kKauecTBe MPOILICHTHBIX 0a3 pa3InYHbIC MOJOKUTEIBHBIC YUCIIA,
MPOLEHTHl MOXXHO TPAaKTOBATh, KaK Pa3IMYHbIC €IUHUIIBI U3MEPEHUS MOJIOKUTEIbHBIX YHCEN, a,
COOTBETCTBEHHO, HNOJONCUMENbHbIE YUCIAd — KAK GeIUYUHbl, KOMOpble MOJNCHO USMEPAMb

npoYeHmamu.
15
[Tpumem, Hanpumep, uucio S 3a 1%. Torna, ckaxewm, 1,5 = ?-5 =0,3-1% = 0,3%.
Jpyrumu cioBamH, €CIU Yuclia U3MEPATh nsATepkaMu, To ynucio 1,5 pasuo 0,3 marepku. O6partHo,

ecimu 0,3% = 1,5, To 1% = (% = 5. CootBerctBerHo, 100% = 500 (cTo msaTepok). MOXHO Takxe

]

CKa3aTh, YTO B JAHHOM ClIydae MmpoleHTHas 6a3a paBHa 500.
Ecnu xe mbl mpumem, uto 1% = 3, o 1,5 = 0,5% (nmpouentnas 6aza — 300). Eciau cuurats,

4TO
1% =1, 10 1,5 =1,5% (npouertnas 6a3a — 100). Eciau xe 1% = 0,01, To 1,5 = ()1;()51'0,01 =150-1% =

150% (npouienTtHast 6a3a — 1).
MOXHO Iake yTBEpXkIaTh, YTO, JIHOOOE IMOJOKHMTEILHOE YHCIIO PABHO JHOOOMY Hamepen

3aJaHHOMY IOJIOKHUTCIIBHOMY YUCITY ITPOLICHTOB. Bbonee TouHO: €ciiy MBI XOTUM CUUTaTh, 4TO A=B%

(A>0,B>0), To 3a 1% cnexyer NpUHSATH YHCIIO % (% = 1%). B camom pnene, Torna A = B-% =B%
(mporieHTHAs Oa3a — %-100)!

B 0,
B stom CJIydac BCAKOC MOJIOKUTCIIBHOC YHUCJIO C cocTaBuT XC .

C (GyHKIHOHATBLHON TOYKH 3PEHUS 3TO BBINIAAWT TakK: BBeAcHA yuHekHas Gynkmus f(X) =
p

100
x € (0; + o0) ¢ mapamerpom p, p € (0; + ) (ee MOKHO OBIIIO OBI Ha3BaTh NPOYEHMHOIL), KOTOPAsI
KaXX/IOMY TIOJIOKHUTEIHHOMY YHCITY X CTABUT B COOTBETCTBHE P MPOIIEHTOB OT HETO (X — MPOIIEHTHAS
6aza, f(X) — oObekr). JIt000OE MONOKUTEIILHOE YUCIO A, OYEBHIHO, SIBISIETCS 3HAYCHHEM I3TOM
(GYHKIHU TIpH JIFOOOM Harepe]l 3aJaHHbIM MOJIOKHUTEIbHOM 3HaueHnn B mapamerpa p (p = B) mpu x
A

[Tokaxkem, Kak U3MEPEHUE TMOJIOKUTEIBHBIX YHUCEN MPOIEHTAMH MOXET OBITh HCIIOJIb30BAHO
Juist perienus 3anad. [lyctes, Hanpumep, BepHbl paBeHcTBa A = p%(X) u B = q%(X) (kpaTtko: A =p%
u
B = g%, % = %(X) — egunuma uaMepenusi, X — MPOU3BOJBHO BBHIOpaHHAs MPOILIEHTHas 0a3za).
[TepemMHOXast KX «KpeCT-HAKPECT», MOIy4YUM BepHOe paBeHCTBO A (% = B p%. Jlens obe ero yactu

Ha 1%(X), momyunm uncnoBoe paBeHCTBO A ( = B p. 3 Hero BbITeKkatoT yeTbipe popmyiibl (A =B g,
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A B .
B=A3 P=0509=p K)’ MO KaXJIOW U3 KOTOPBIX MOXHO PEUINTh COOTBETCTBYIOIIYIO 3aJauy Ha
p

MpoUEeHTHl. B wactHocTH, eciu,

p =100 (uucno A npunsto 3a 100 mporeHTOB), TO IosTy4aem Gopmyiel A = B 17:0, B=A %, g =100

E, M0 KOTOPBIM pEIIaloTCs TPU OCHOBHBIE 33/1ayd HA MPOLEHTHl — HAXOXKICHHS YHUCIa MO €ro
MPOLIEHTaM, HaXOXKJEHHUS IMPOLEHTOB OT JAHHOTO YHCIA U HAXOXACHMS MPOIEHTHOTO OTHOIICHUS
YKCEJl COOTBETCTBEHHO.

3aMeTHM, 4TO nepeMHokas paBeHcTBa A = p% u B = % He «kpecT HakpecT», a IOYJIECHHO,
TaKKe MOoIy4YrM BepHoe paBeHCTBO (AB = p% q%), koTopoe ogHako HEeYT0OHO ¢ TEXHUYECKON TOUKHU

3pCHUA. HNmenno MMO3TOMY YMHOKCHUEC CIICAYCT IIPOBOJUTDL «KKPECT-HAKPECT.

A
K cioBy, paBeHcTBO A ( = B p, MOKHO niepenucars B BUJIE IIPONIOPLUU 5= E. Otmetum, 4TO

MMEHHO IPOIOPLMU Yallle BCEro NPUBJIEKAIOTCA K PELICHHUIO 337ad Ha NpoueHTbl. OObBIYHO OHM
MOTHUBHUPYIOTCS CIEAYIOUMM 00pazoM: « O4eBUIHO, YHCIIA, BEIPAKEHHBIEC MPOIIEHTAMU OT OJHOTO U
TOT0 K€ YHCIIa, MPSMO MPOMOPLMOHAIBHBI KOIMYECTBAM UX MPOLIEHTOBY.

Co0CcTBEHHO, UCTIOIb30BAaHUE IIPONOPLUI — XOPOIINA c11OocO0 pelieHus 3a/1a4 Ha MPOLICHTHI.
Ero cnaboe mecTto, Ha Haml B3IJIsJ, B TOM, YTO PABEHCTBA, U3 KOTOPBIX BBITEKAET IMPOIOPLHSA,
UCIIONIB3YIOTCSL HESIBHO («IepiKarcs B ceKpere»). BMecTo HMX 4acTo MCHOJIB3YIOTCS CyppOraTHbIE

3anucu tuna X — 100%, C — r%, cMbICII KOTOPBIX HE BCET/1A MTOHATEH IIKOJIBHUKAM.

IpakTuxkym (6aszoestit yposens)

Bo3MmorkHa cienyromas cxema NpoBeAeHUs MPAaKTUKyMa: B ayJAUTOPUH (II0J] pyKOBOACTBOM
IPEerno/IaBaTess) BBIIOIHAIOTCS 3a1aHUS C HEUETHBIMU HOMEPaMHU, I0Ma (CaMOCTOATENbHO) — 3a/IaHHS
¢ yeTHbIMU HoMepaMu. [1oe3HO XOTs Obl B HEKOTOPBIX CIIydasiX pelaTh 3a1a4u IByMs criocodaMu —
CTaHJAPTHBIM M IIPUBJIEKAs COOTBETCTBYIOLIEE MTpaBUiIo 13 npasui | — 7. [locne BBIOJIIHEHHS BCex
3ajaHui JUTs ToMalHel paboThl peKOMEHIY€eTCsl IPOBEPUTh MPABUIIBHOCTh MOJYYEHHBIX OTBETOB U

IPOBECTU PabOTY MO UCIPABICHUIO OLIHOOK.

Tabauuya 3a0anuii

NeNe | 3apanms pist ayauTopHoii padorbr | NeNe 3aganus A0 foMaliHeld padoTbl
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1 Haiitu uncno, ecinu 130% ot Hero 2 | Haiitu 06bem muctepnsl, ecnu 0,3% ot
cocrapjseT 169 HETO COCTaBIISCT 3 I

3 | Haiitu 33% ot 300 4 | Haiitu 40% ot 60 M

5 | CkosbKO IPOLICHTOB YHCIIO § 6 | Cxonpko npoueHToB oT 11 kapannameit
COCTABISICT OT “rcia 47 cocTaBiAroT 44 kapanjaiia?

7 Ha ckonbko nporieHToB 0,4 Gosbiie 8 Ha ckonbko nporentoB macca Manu
0,1? (60 xr) mensbIe Mmaccel Banu (75 xr)?

9 | Haiitu yucino, 6onbiiee yucia 100 Ha 10 | Haiitu CKOpOCTH BEIIOCUTIEINCTA, €CITH
3% oHa Ha 75% MeHbIIIe CKOPOCTH

MOTOIMKIIMCTA, paBHOK 60 KTM

11 | Kakoii cTayia 1ieHa KapTHHBI TIOCJIC 12 | Kakoii cTana nieHa rOHOYHOIr'0
TPEXKpaTHOTO e¢ moBbieHus Ha 10%, ABTOMOOMJIA ITOCJIE TPEXKPATHOTO €€
€CJIM TIepBOHavaIbHas 1ieHa Oobuia 1 noHmwxeHus Ha 10%, eciau
MUJUTAOH JIOJTApOB? niepBOHAYabHAs IeHa OblIa 1 MUJUTHOH

JIOJIapOB?

13 | Ilocynomotiika BeiMbLIa 40 cTakaHOB, 14 | KakoB pa3mep ckaunBaeMoro (aiina,
yTO cocraiseT 16% eciu 3arpyxeHHble 40% OT Hero paBHbI
OT BCEX, HMEBIIINXCS B CTOJIOBOIA. 64 meradaiTam?

CKOJIBKO CTaKaHOB OBLIO B CTOJIOBOI?

15 | B xopobke — 30 mokomagHeix KOHQET, 16 | 3a meHb MOIOYHBIN 3aBO U3roTOBHI 500
u3 Kotopeix 10% — co cnuBo4YHOM KT TBOpPOTa, U3 KOTOpbIX 70-TH
HauyMHKOU. CKOJILKO KOH(PET CO MPOIIEHTaM ObLIT MPUCBOEH BBICIIUH COPT.
CIUBOYHOI HAaYMHKOM OBLIO B CKOIBKO KT TBOpOTa BBICHIETO COPTa
KopoOke? OBLIIO U3TOTOBJICHO 32 JCHb?

17 | U3 32 tecroBbix 3ananuii 20 18 | Ilo utoram ceccuu B rpymrie u3 25
AOUTYpHEHT BHITIOTHIII TIPABUIIBHO. YeNOBEK TPOE OKA3AIHUCh OTIIMYHUKAMHU.
CKOIBKO MPOIIEHTOB TECTOBBIX CKOIBKO MPOIICHTOB OT BCEX CTY/ICHTOB
3aJIaHUM OH BBITIOJHUJI TPABUIIBHO? TPYNIbI COCTABUIIN OTIUYHUKH ?

19 | Ha ckoibKO MPOIIEHTOB OJUH OUT 20 | Ha ckomipKko mporeHToB pocT VMiBaHoBa

MCHBIIC OJJHOI'O Oarita?

Cnpasxa: 1 GaiitT = 8 OUTOB.)

(180 cm) Gomnbire pocta [letpoBa

(160 cm)?
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21 | Haiitu uyncio A, eciau uncio 32 Ha 22 | Kymumu 9 kr s16710K 110 11eHe 3 pyOs1s 3a

60% 6obI1Ie HETO. KuiorpaMm. CKOJIBKO KHJIOTPaMMOB
sI0JI0OK MOKHO KYITUTh Ha TE K€ JCHBIU
rocJse cHkeHus 1eHsl Ha 10%?

23 | Leny xBapTupbl cHayana noBeicuian Ha | 24 | LleHy KBapTHpbI CHavYasla CHU3WIHM Ha
10%, a 3atem cHoBa cHu3MIK Ha 10%. 10%, a 3aTreM cHOBa noBEICHIHM Ha 10%.
Ha ckoyibKO MpOIIEHTOB CHU3MIIACH Ha ckoJIbKO TTPOIIEHTOB CHU3HIIACH
nepBOHAYaNIbHAS [eHa? MepBOHAYANIbHAS 1[eHa?

25 | Ha ckoabKO NMpOIEHTOB IUIOMIA/Ib 26 | Ha ckoapKO MPOIICHTOB IUIOINIA/Ib HE
3aKpalIeHHONW YacTH MPSMOYTOIbHIKA 3aKpalIeHHOW YacTH MPSIMOYTOJIbHUKA
0oJIbIIIe TUTOMIAAN HE 3aKpalIeHHOM MEHBIIIE €T0 TIIOMAIN?
qacTtu?

27 | Bans crapme Manu Ha 50%. Ha 28 | CkopocTts Benocuneancta Ha 75%
CKOJIBKO MPOILIEHTOB MaHs Myaiie MEHBIIIE CKOPOCTH MOTOIMKIHNCTa. Ha
Bauu? CKOJIBKO MPOLIEHTOB CKOPOCTh

MOTOITUKITUCTA OOJIBIIIE CKOPOCTH
BeJIocuIieucTa?

29 | Orpesanu % YaCTH TPEYrOJIbHUKA. 30 | Onmpenennre NPOLEHT JKMPHOCTH MOJIOKA,
CKOJIBKO TIPOIICHTOB OT €T0 TUTOIIA TN eciu B 20 kr ero conepautes 640 T
3TO COCTAaBIAET? KHpOB

31 | Ha cKoJBbKO MPOIICHTOB YBEIUIHTCS 32 | Ha cKkoJBbKO TIPOIICHTOB YMEHBIITUTCS

MPOU3BCACHUC NBYX IMOJIOXKUTCIIBHBIX
YHuCCJl, €CJIN OAHO U3 HUX YBCIIMIUTDH

Ha 10%, a BTOopoe — Ha 60%?

O0OBIKHOBEHHAs IPOOb, €CITH ee
YHUCIIUTENb YMEHBIINTD Ha 70%, a

3HaMEHaTelb YBEIMUNUTh Ha 20%?
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33 | B xopoOke nexar Oesbie U YepHbIe 34 | Ha mnanTanuu pacTyT rofyounka u
nrapel. I3BeCTHO, 4TO KOJTMYECTBO €KEBHKA, IPUYEM YTO KOJIHUYECTBO
OenbIx mapoB cocTaBiseT 12% ot KYCTOB TOJIlyOuKH cocTaBiseT 88% oT
KOJIM4ecTBa 4epHbIX. Halitn KOJIMYECTBA KyCTOB €:xeBUKH. Haiitn
MPOLIEHTHOE OTHOIICHHUE KOJIMYECTB IPOLEHTHOE OTHOIICHHE KOJIMYECTB
OebIX IIapOB U BCEX IIaPOB B KOPOOKE KyCTOB IroJlyOHMKH U BCEX KYCTOB Ha

TUTAHTALAN

35 | UzBectHO, uTo yncno X Oonpire uncna | 36 | OmHO YyUCIIO MeHbINE Apyroro Ha 125,
VY na 75%, a cymma 3TUX yucen paBHa 4TO cocTaBisieT 25% Oonbliero yuchna.
550. Haiitu uncno ¥ Haiitu menbiiee uncio

37 | Kycok craBa kese3a ¥ MeId Maccoi 38 | B nByx 6oukax comepxkutcs 140 n
B 72 Kr conepxkut 45% xene3a. Kakytro kepocuHa. Ecnu u3 nepBoit 604ku
Maccy Xkele3a Hy>KHO 100aBUTh K nepenuTs Bo BTopyio 30% kepocuna, TO
HEMY, YTOOBI TIOJTyYNUTh HOBBIH CILIAB, KepocHHa B 00YKaX CTaHET IIOPOBHY.
coxepxarnuit 60% xenesa? CKOJIBKO JINTPOB KEPOCHHA OBLIIO B

KaXx1ou 0ouke?

39 | Ha oBomrnoii 6a3e 06110 200 KT 40 | Cexue mamMnuHbOHBI coaepkat 90%
OTYpIIOB. AHAJIU3 MOKa3aJjl, YTO B HUX BOJIBI, a cyxue — 12% Bojibl. CKOJBKO
46% Bozbl. Uepe3 HEKOTOpOE BpeMs CYXUX IIaMIMHbOHOB MOJIY4YUTCs U3 44
9acTh BOJBI UCTIAPUIIACh, U €€ KT CBEXHX?

MPOLIEHTHOE COJIEp>KaHue B OrypIiax
ynaio 110 40%. CkonbKko Tenepb BecsT
orypupbI?
Tabauuya omeemos
NeNe OTBeTHI K 3aJaHUAM NeNe | OTBerHI K 321aHUAM
AJIS1 AyIMTOPHOI PadoThI JJIS1 JOMAalIHel padoTsbl

1 |[130 2 | 1000

3 199 4 |24wm

5 8§% 6 |400%
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7 | 300% 8 | 20%
9 |103 10 |15 %
11 | 1331 000 momnapoB 12 | 729 000 nonmapoB
13 | 250 craxkaHoB 14 | 160 M6
15 | 3 xoHbeTHI 16 | 350 xr
17 | 62,5% 18 | 12%
19 | 87,5% 20 [12,5%
21 | 80% 22 | 10 kr
23 [ 1% 24 | 1%
25 85% % 26 | 55%
27 | 33,(3)% 28 | 300%
29 | 40% 30 [3,2%
31 | 76% 32 | 75%
33 | 103% 34 | 46389
7 47
35 | 200 36 |37
37 |27 kr 38 | 100 1,40 n
39 | 180 kr 40 | Skr

JlonoJiHUTe/IbHbIE YITPAKHEHUSA
1) UsBectHO, uTo, eciiu A:B = K. Ckonbko mporieHToB cocTaBisieT A ot B u B ot A?

2) U3zBecTHO, uTO yncio A cocTaBiseT p% OT HEKOTOporo yucia. CKOIbKO MPOIEHTOB COCTaBISET
1

9HCIIO — OT TOTO XKe gucna’?

3) U3BecTHO, 4TO uncio A coctaBnseT p% OT HEKOTOPOro Yucia, a yncio B — q% oT Toro ke uncia.

. A

Haiitn = — 2.
B q

4) U3BectHO, 4uTO uncio A cocrtaBiseTr p% ot yucia B, a yncio B — q% ot HekoToporo uucna.

CKOJIBKO MPOLEHTOB COCTABJISIET YNACIO A OT TOTrO K€ yucna?

5) UzBectHO, uTO uynciao A coctaBisieT p% oT HEKoTOoporo umcia, a uncio B — q% ot Hero xe.

A B
CKOJBKO MPOLEHTOB OT TOTO K€ YHCIIA COCTABMAIOT uncia: A + B; A'B; E; K?

100 p

Omeempwi: 1) 100k% u - %. 2) Az%. 3)0.4) quo%. 5) (p + q)%; Aq% wunu, uto To ke camoe, Bp %;

2 2
i—q% WJIH, 9TO TO JKE€ CaMoe, g%; %% WJIH, 9TO TO JKE€ CaMoe, g—p%.
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Jlumepamypa
1. I'epacumos, B./I. (2018). Matematuka: y4eb. mocodue st 6-T0 KII. YIPEKI. 0O, Cpe.
obpa3zoBanus ¢ pyc. s13. o0ydenus /B.[1. 'epacumos, O.H. ITuprotko. —

Munck: Anykanpsis | BeixaBanne, 2018. — 320 c. @ mi.

SNUNULELP LErUNROUUL 69U Ut BNULUY
L2nymunnifupl Sniph Mpnindplhs

Uipmpnid: Updws tqutwlp hhdiqus b ppulub pybph npybu dbdsnipniutbph,
dbjuwputidwi Jpw, npnig swhdwt dhwnpubpp tinynubbpt Gu:  Ukpppynud G bwb
«nnljnuughtt hhup» b «opjlju» nkthjulwt tqpnypubpp, npnup pny; o mwjhu wykh
hunwl] uUnpbjwynpbk] wnlnutbph Jbpwpbpu) pughptbpp, pbugl] dwudwbwlp b
hwdwpnuwgpl] nppwiug nusdwb  gopdplipugnid:  Cwpunpuipt mnkligdmd k
niunighsubph hwdwp twpwnbudws dbkpnpupubwljub punyph dEjtwpwinipiniuibpny:
Upmyniupnid wpwowplynd Lt jumpwbiughtt ubdhttwp hhdtwjuwt dwjupgulh hwdwp
«Snnuutp»  ptdwny: ‘Unipp  Jupbih B oquiwugnpst] twpuwyunpuunului
nuupupwgitph b wthwnwljuwt Wupuwyuniupubph hwdwp, wyu pny; £ nwuhu jupd
dudwtwlnid juquultpyly Ypjunipemnit todus phduygh onipg: @npdwplyt) k Spnnungh
whnwljuwt hwdwjuwpwih twhwywnpuunwlut nquupbpugiiph puuwyuindu
gnpépupwugnid:

FPwbuyh pwnkp: Sninu, wnlnuwjht hhdp, optlw, winynuuyhtt Yhw, wnlnuwght
hwpuwpbpnipniutbp, nnlnuwghtt wg, nnnuwght tugnid, pupn ninlnutkp:

ONE MORE WAY OF INTRODUCTION TO PERCENTAGES
Zolotukhin Yury Prokofievich
Summary. The method indicated in the name is based on the interpretation of positive numbers as
quantities, the units of which are percentages. The technical terms "percentage base™ and "object" are
also introduced, allowing you to more clearly model tasks for percentages, save time and make brief
notes in the process of solving them. The presentation is accompanied by methodological comments
intended for teachers. It concludes with a basic classroom workshop on interest. The material is ready

for use in the educational process of preparatory courses and individual rehearsal sessions, allowing

82



you to organize a repetition on a specified topic in a short time. Tested in the process of teaching at
the preparatory courses of the Grodno State University.

Keywords. Percentage, percentage base, object, percentage point, percentage ratio, percentage
increase, percentage decrease, compound percentages.

EIIE OJIUH CIIOCOB BBEJIEHUS B ITPOLUEHTBI
3onomyxun Opuit Ilpokoghveeuu

Pe3rome. YKa3aHHBIN B HA3BaHUU CIIOCOO OCHOBBIBACTCSI HA HHTEPIIPETAIIMHU TTOJIOKUTEIBHBIX YUCEIT
KaK BENUYMH, €IWHULIAMU M3MEPEHUsS KOTOPBIX BBICTYNAIOT NPOLEHTH. BBomarcs Taxxke
TEXHUUYECKHUE TEPMUHBI «IIPOLIEHTHAs 06a3a» U «00BEKT», MO3BOISIIOIINE O0JIee YeTKO MOJIEIUPOBATh
3a/1a4d Ha MPOLIEHTHI, SKOHOMUTH BPEMsI U BBINOIHATH KPATKUE 3aIIUCH B MPOLIECCE MX PELICHUS.
N3noxeHune conpoBoKIAETCs KOMMEHTAPUSIMU METOIOJIOTHYECKOTO XapaKTepa, MpeAHa3HauYeHHBIMHU
Ul yuuTeneil. B 3aBepiueHue mpeniaraeTcsl ayIUTOPHBIM MPaKTUKYM 0a30BOTO YPOBHS MO TeMeE
«IIponents». MaTtepuain roToB AJis UCIIOJIB30BAHUS B y4€OHOM MIPOLIECCE MOATOTOBUTENIBHBIX KYPCOB
Y MHAUBUIYATBHBIX PENETUIIMOHHBIX 3aHATUM, TTO3BOJISIIOT OPraHU30BaTh TOBTOPEHUE 10 YKa3aHHOM
TEME 32 KOPOTKOE BpeMsi. ApoOUpPOBaH B MPOIIECCe MPENOJaBaHUs Ha MOATOTOBUTEIIBHBIX Kypcax
['poIHEHCKOrO TOCYTapCTBEHHOT'O YHUBEPCUTETA.

Knrouesvie cnoea. llpoueHt, mnporeHTHas ©0a3a, OOBEKT, MPOLEHTHBIA IYHKT, MPOLEHTHOE

OTHOIICHUEC, TPOLICHTHOC YBCIIMYCHUC, IPOLUCHTHOC YMCHBIIICHUEC, CIIOKHBIC ITPOLICHTHI.

ITonyueno 6 peoaxyuio - 22.03.2023
Peyensuposana — 22. 08.2023
Omnpasnen na caum — 28.08.2023
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NFUNFSUUv <PULRHULYHPLUVE
ITPOBJIEMbBI OBYUYEHMU A
PROBLEMS OF TRAINING

EYELP SEUNRESUL NLNT UBRNTLEND UbfUNNRUT UULNNL BYErD
FUJSULUUL YEMULEMSUL MILNSUYUL MULIPMULESD LOPOUUL GNCOCLESNRU
ORCID: 0009-0003-3034-4613
Uppwhwdjub Lhwbw (knighlh
Unpnz

Uppuwhwdyub L. ()., $.d.q. jo., nnglifun

24 nupbljutinud ghipdwiwugh dwpbdwnhlnu, wunnugqbn b bhghlnu Gwn] dSphnyphhu
Quniup  (wwphth 30, 1777 — tbwpduph 23, 1855) hpwwnwpultkg hwupwhwyn
«BFJupwbuljut  hbnwgnuumipmnitbtpy  woowwnnipinitp, npunbkn bw  ukpluwyugpkg
hwdbdwwnmpinibibph  nbunmpmniip: Zkbg  «@Jupwbmlut  hbwnwgnunipmniaubpnud»
wnwohtt  whqud  Yhpunlkg  hwdbdwnmpmiutbph  dwdwiwululhg  (hgmb

httwpwynpnipnit mwny pytph pudwubjhnipjutt  htn wojpwwnbk] wjtybu, htyyhku
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huwjuwuwpmpnituiph  htn:  Udpnne pybkph  pwdwbbjhnipjutt  dwuhtt  thwunkph
gpuigduwt dhtigquniujut  pnnp tnubwlubkpp ndup pupteubih Eht b, hknbwpwp,
whwpdwp: VEpjuw hnnJuénid nphnwpldws Eu wdpnne pybph pudwudwt Jkpwpbpyug
nupnguljutt  wjtywhuh uunhpubph  dnudubp, npnugnid oguuwugnpéymd  El
(hudbdwunmpnitutph) punnuunnidubph wmbunipniip, dbwgnppubph ghuwpynudp b

Ejtph ptnpbadp:

1. Pmdwtdwt JEpwpkpuy punhpubph jnusnudp punpunmdubph nkunipjut
Ubpnnubpny:

Yuuklp, np a b b wdpnne pytpp punpunkih kb puin m dnpnijh nt Ygpunkup

a = b(modm),
tpt a-tt U b-u m-h pwdwlkhu wughu bt tnybh dbwgnpnp, Juwd np tnybb E a-b
wnwppkpnipniup pudwiynid £ m-h wnwig dbwgnpph: Gpet (a,b) t sh pwdwtynid m-h
wyuw Juublp, np a nu b wdpnne pykpp punpunkih skt puin m Unnnith b Yqpkup a b
(mod m): Uju” =" hwpwpbpmpiniup nsgynid £ punnundwt hwpupbpnipinil, npp odngus
L unnpl pipdwsd hwnlynipniutpny [1]:

Zwwnlnipnit 1: Opybugh a b b wlpnne pytpp 1hukh punpuntih pun Unnniy m-h
wuhpwdtown kb pwdupwp, np a=mg+r, b=mg, +r, 0<r <n:

Zuunlnipni 2: a=a(modm), a=b(modm) = b=a(modm),

a=Db(modm), b=c(modm)= a=c(modm):

Un Ybhpy wuwg, punpuundwi hwpwpbpnipnitp hwdwpdtpnipjut
hupupbpmpnit £ npnojws Z puqunippub Jpu:

Zunlmpjniu 3: Gpk a =b(modm) L a, =b,(modm), wwyw a, +a, =b, +b,(modm) u
a;a, =bb, (modm):

ZEnbnpnil: Punpuundwt tplnt Ynndbpht upbih £ wdbjugut] dhiinygt wdpnne
php wpwig thnjukm punpuundwb dngnyp: Aunpundwb bplne Ynqdbpp Jupkh b
puquuuyunljt]  Uphingl  wdpnne pym] wpwhg (bt pugpundwb dngougp:
Pumnunduwl kplym Ynnubpp Yupkih E pupdpugiby dhliingh phwljui gnighsn] wunh&wb’
wnwig thnjubnt punpundwt dngniyp: Punpundwb npbk §nnpdnmd tnués gnudwpbh

85



Juphkih E nbquinut) pugpuntut oo joqd thnubpm] gnidwpbpm towip b sthnpabjngd
punpuundwb Ungnp:
Thunwpybkup pwdwiudwt JEpwpbpyuy juunhpubph dnudp punpuunnidubph
wnbunipjut Ukpnnubpny:
vunhp 1 [2]: Ugwugmigkp, np gutjugwsd n phwljub pyh hwdwp 2" 4 2 4 2
pudwbymd k£ 14-h:
Lotsnid: Unyugnignudp hkinbinud £ htwnlyuy dbuhnjunipiniithg
2" 4 M 42" = 2" (23422 +2) =14-2" " =0-2"" = 0(mod14)
unhp 2: Uyugnighp, np - guiljugws n phwljwi pyh hwdwp 72" - 4" pudwigmd k
33-h:
Lowsnid: Unquignignudp hkinbinud E htwnlyu) nunnngmpniiibphg
7% =7%"(mod 33),
—4% =-7*(mod 33),
—4%" = -7""(mod 33):
Ujuughuny 72" — 42" =7" - 7°" = 0(mod 33) :

nhp 3: Unugnighp, np - gubljugus n phuljwb puh huddwp 3" +4°™ php
pudwinid £ 13-h:

Lnisnid: Zwpyh wnlkny, np 9=-4(mod13), 16 =3(mod13) b gnidwpkiny hkwnljuy
pununndtpp

32 =3".3?=9.3" = —4.3"(mod13)
47 = 4.4 = 4.16" = 4-3"(mod 13)

Junubwip
3" + 42" = 0(mod13):

2. Pumdwbidwl Jhpwpkpyuy pughpitph jowdnwlp  dbwgnpgubph (Rest) phunwpldwi
Ubpnnny:

Yuuklp, np @ wudpnng phyp pudwind kb wdpnne pyh Ypw b Ygpklp a/b  Gud
b\a, kpk gnnipnit nth wytyhuh ¢ wdpnne phy, np @ =b-¢ (wyu phypnmd wund kb by,
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np a-t wowbg dbwgnph b pudwiymd b-h Jpw): a-u Ynsynd k pudwibih Jud b-h
wunnhy (Eppbul twl puquwguinhly),b -4 a-h pudwiwpwp, huy ¢ - putinpy (bpk b0
): Zwlunwl) nhypnid gpdnid £ a/b jud b/a b juppugdmd Ea-u sh pudwinjod b -h
Ypuw [3-7]:

Enpkd. (KH41hnku)[1]: Swiljugws a b b # 0wdpnne pYtph hwuwp gnmnipmt muth
Upwpdbpnpkt npnpynn wytyghuh q U 1 wdpnng pibp, np

a=bg+r L 0<r<|:

Lpwtulp Rest (a,b) =r (Rest whqp. dhwugnpn ) b thwuwnkip, htnbyw) wpnmipp’
npws b piwljwt pih ypw vh pwbh @, ---a, wipnng pytph gnudwph jud wpinwgpyuh
(hsybu twl a wipnne pih a* phwljwh wunh&wih) pudubdut thugnpnp quikim
hwdwp pujuwlwh k gnpsty b phuut pyh Jpu pudwtnidhg utnnugynn hwpnth Rest
(a,b), i=1,2,..,n duwgnpyubph htwn: Ujuhtiph gnudwph diwgnpyp hwduuwp k
dtwgnpribph gnudwph dbwgnpyht, wpnwnppuh dbwgnpgp Wbwgnpnibph
wpunpjuh dbwgnpiht, wunhdwih diwgnpnp wunhdwh dbwgnpyh duwgnpnh
Rest (a, +...+a,,b) =Rest (Rest (a,,b) +... Rest (a,,b));

Rest (a, ---a,,b) =Rest (Rest (a,,b)--- Rest (a,,b));

Rest (@0) =geg (Rest (a,b))",b):

Thuwplkup  pudwindwb  Jbpwpbppuoy uunhpbbph  ménudp  duwgnprubph
nhunwupldwb Ukpnnny :

uughp 4 [2]: Ugwugmgtp, np a° +5a pudwiymd £ 6-h:

Lowdnwd: a puwluwb phdp 6-h Jypw pwdwitjnig uwnwgyny pnjnp htwpwynp
dtwgnpnubpp guuwynpkip uwunpl wuwulbpws wpmnuuwuljh  wpwehtt  wnnnnud,
wjinthtwnl pun nph wuydwih (pugibp wynuwh dhwugus nngkpp: Yuinunip’

Rest (a,6) 0 1 2 3 4 s

Rest (a°,6) 0 1 2 3 4 |5

Rest (5a,6) 0 5 4 3 2 1

87



Rest 0 0 0 0 0 0
(a® +5a,6)

Jkpohtt innnnid utnugws 0-tukpp mygnigmd k, np a° +5a pudwimd & 6-h:
unhp 5: Uyugnighp, np - a° +9a pudwidmu k 5-h:

Lnwsnmid: Uwqugnignidp plunid E hbnljwy wnniuwlhg

Rest (a,5) 0 1 2 3 4
Rest (a°,5) 0 1 2 3 4
Rest (9a,5) 0 4 3 2 1
Rest 0 0 0 0 0
(a®+9a,5)

utiphp 6: Uwugnighp, np - @° —a pwdwindnud £ 30-h:

Lnidnd: bhupyt, pinhpp Jupnn tip nuot) unwtimupun tniujuny. hwpyh
wnbbtiny 30-h Ypw pudwiitiinng umwgynn pnnp tiptunch dtgnpnbtipn® 0,1, ..,
29, i hundnqytip, npa-t bt a°-p nmttib tnybh dYwgnpnbtipp, Gpp pudwtynid to
30-h, b httmbiwpuin, a° —a phyp 30-h pudwbbjhu mwuhu £ qpn dhwgnpy:
Ujintuwdtitiuyihy, i wiytijh htipw £ nudty wyu utinhpp, oguugnpodbny
thnpuwunwpdwpwp wyunpg pytph hwnynipynibbbpp. Uwubtwynpuytbiu, 30=2-3-5
, npitin 2, 3 I 5 pytipp gqnyq win gqniyyqg thnpuwnupdwpwn yupg tib:

Rest (a,2)

0| 1]|Rest(a3)

Rest (a,5)

Rest (a°,2)

0| 1| Rest(a’,3)

Rest (a°,5)
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Rest 00 |Rest (a°-a3) |0/0|0 |Rest(a®—a5) |0|0 0[]0 |0
(a°-a,2)

wjuyhuny a’®-a phyp pudwinnid £ 2, 3 L 5 pytiph ypw, himbtwpwp wyt
pudwtynid £ 30-h:

Tutighp 7: 4ab pudwimd £ 100-h, kpk 28+ b8 pudwingnud £ 5-h:

Lomdnu: a phwlui ph 5-h Jpu pudwibing wnwgnn prnp hiupur]np
dtugnpntpp puuwdnpbip unnpl wwnlpuws wyniuwlh weweht wnnnud:

Rest (a,5) 0 1 2 3 4

Rest (a°,5) 0 1 1 1 1

Yhgnip a- U sh pudwimd 5-h (nku wyyniuwyh 2 wnnp), wyn  ghwygnd junwbwbp

b® =1(mod5)

a® =1(mod5) L :
(mods) b® =0(mod5)
a® +b® =2(mod5), yuu a®+b°®=1(mod5), b hkwnlbwpup a®+b® sh pmdwingnid 5-h,

Ujuyhuny , a-t puwdwiynid 5-h, hwdwbdwbnpkh b -t pwdwiynid 5-h, & hEnbwpwp
a=>5n, b=5m, 4ab =100mn,

wyuhtiph  4ab-u pwdwinjnud  100-

3. Pmdwmtifwt JEpupbpuy ppunhpukph nidnudpEjkph pinpbdh hpunnipjudp
Zhnwquynid - Yhpunkup  htnbjup o(m) $niuljghwi [1): Fhgnip m-p wdpnne b

ppuljut phy k @(m)-ny tpwbwlkip wb wipngg b gpuljwh ptph pubwlp, npnbp sk
gipwquugnid m -p b thnppwnupdwpwp wupq b tpw htn, wyuhuph

p(m)=|ix e ZL< x <m,(x, m)=1]:
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Ujuyhuny unnwugymd £ dh ¢:N >N dniuljghw (wpunnw-wyuwnljtpnid), npp pnjnp wdpnne b
npwliub pyYtph puqunipmniit wpnuwywnltpnud Ehp dbe htnlyuy Yipy. m— o(m), meN:
Ugn mutfghuts Ynydnud £ Eypbph pntiyghuw, Gund wnjbih &pown Bybpp ¢ prtighu:

Gph n phwlub phyt nih n= p* - py? -+ p* Jubmbwljwh Jhpnismpniip, wuyw

o(n)=nl-)a- ). 0-—):
P1 P2 P

Zhknlyuy  ptoptidp Guplnp ghp mbh  punpuunidubph wbunipput dbke, L
httwpunpnipnit £ rnwhu jnust] pudwudwt JEpwpkpyuy uh pwtth jpinhpubp:
@tnpbu (Bykp, 1763p.) [1]: Bpk meN,acZ b (a,m)=1 wuu  a”™ =1(modm), npunkn
¢(m)-p Eytph $miyghub E:
unhp 8 [8]:  Quibip 243" pyh Ykpeht tptp pqwbpwlp :
Lnwsnud: 243* pih Jbpehtt kipkp pywipwip Yihuh wjt dawgnpyp, npp unwugymd k
243" phup 1000-h Ypw pudwijhu: Lwih np (243,1000) =11 ¢(1000) =400, www puwn
Ejbph ptinplup 243°% =1(mod1000) :
Zhnlwpup, 243*% =243 . 2437 =1-59049 = 49(mod1000) :
Ujuughuny, 243" puh ybpeht bpkp pywiipwip Yhth 049:
uunhp 9: Qntip 93* phyp 111-h Ypw pwdwikjnig uinwugynn dbwgnpnp [8]:
Lowsnud:  hgmp 93* pih Yhpohtt 111-h Jpw pwdwbibinig uinugynn dhwugnpnp
hwjwuwp x, wyuhlipt' 93* = x(Mod111):
Luth np (93,111) =3, wwyw pwdwbbym] 93* =x(Mod11l) pumpuuniwh kpln
dwubpp 3-h Ypw Junwbubp 93* =93-93* =31-93% = x, (Mod37):

Zwpndukphg hknn Junwbtwbp X =7, X = 3%, = 21:
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EJGrP SGUNREBUL NNT UGENYLEP UbMUANRUC GULNNL @JEP
PUFULUUL YEBMULESUL HMrN3ULYUL ULTPOULECP LOROUUL ANOCLESNRU
Uppwhwdjumb Lhwbw fkninhlh
Udipnipmid: ZnnJuénid Yhpwntind pduyhtt punpuunnmdubph (hwdbdwwnnipjniuttph)

1Eqnit b hwnynipnibubpp  nsdws Gu uh pupp nunhpubp pytph nkunipiniuhg:

NMupqynud k, np hwdbdwwnnipniuubph Jhpunnudp pughputpnid s hwpdwp b owwn
hgnp gnpshp k, pwtth np nu, htyytu dkup Jhwhwidnqytup htnnwuquynid, pnyy L wnnwhu
gnpdt] punnuunnidubph htn, wjtybu huswybu, unynpnipjut hwdwduwyg, upbih b qonpst;
hwjwuwpnipynibkph hbwn, wjuhph' gnudwpty, hwik), puquuuyunly, Eppbdt pudwbty
tpwug: Utpjuw hnpJuonid phunwplyud Gh wdpnng pytiph  pudwbdwbd  Yhpwupbpuy
nupnguwlwd  wybwyhuh  hubnphpbtph  ndnuddtp,  npnignid oquwgnpdynid b
(hwdbdwwnnmpiniutbph) punpuunnidbtiph wtunieyniip, dbwgnpnitiph nhunwnpynidp b Ejtph
ptnptidp: Wnwehtt L Gppnpn dhpnnbtpp hwjuwbwpwp tnp &b hwbpuyppujud nupngh
niuinghsiitiph hwdwp, hull Gpypnpnp dbpenngp hwpdwp & Jhpunt wybh npligpnid, bGpp
pwdwbwpwpp uwn WGd phy sk Wohnwwmwbdpp Juqiguwo L Gptp wwupwugpudbitiphg:
Snipwpwiiynip upugpud yupnibwlnid £ dtpnnh inruwupwitidiutp ddhpgud mtivwjut duwua
L haigphpttiph  puodwtt  opptmydiin: Wnwbdbwhwwnnily nipwnpnipni L nupdynid
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oquugnpdjwd gpujubinipjub [1-8] gwiyhl, wyb wwpnibwynmd L wwppulub pytph
wbunipjul wnwytp gndwdwljut nuuwgpptin: Fhunwpud Jupdnipmiabtph dhd dwup
Jtingywd kb htitg wyn gpptiphg:

Pubuyh punkp. FJujhtt panpunnidutp, wdpnne pytp, pudwiunid dbwgnpnny, jutunhp,
|nuonud:

APPLICATION OF SOME METHODS OF NUMBER THEORY IN THE PROCESS OF
SOLVING SCHOOL PROBLEMS ON DIVISION OF WHOLE NUMBERS
Abrahamyan Liana Rudik
Summary: Using the language and properties of numerical comparisons a number of tasks from
number theory are solved in the article. It turns out that the use of comparisons in problems is a very
convenient and very powerful tool, because, as we will see later, it allows us to work with additions
in the same way that, according to the habit, we can work with equalities, that is, addition, subtraction,
multiplication , sometimes divide them. The present article examines the solution of division
problems by methods that demonstrate the use of summation theory, consideration of remainders, and
Euler's theorem. The first and third methods are new for public school teachers, probably, and the
second method is convenient to use, in the event that the divisor is not a very large number. The work
consists of three paragraphs. Each paragraph contains a theoretical part and examples of solving
problems. Particular attention is paid to the list of used literature [1-8], it contains the best textbooks

of elementary number theory. Most of the exercises in the manual are taken from those books.

Key words. Congruent integers, whole numbers, division with remainder, task, solution.

MNPUMEHEHUME HEKOTOPBIX METOJ0OB TEOPUU YUCJI B ITPOLECCE PEIHIEHUSA
IIKOJBbHBIX 3AJIAY HA JEJIEHUE HEJbBIX YNCEJ
Abpamsan Jluana Pyoukosena
Pestome. B HacTos1Iei craThe C MCTIOIB30BAHUEM SI3bIKA M CBOMCTB YHCIIOBBIX CPAaBHEHUH pelnaercs
psaa 3amad w3 Teopuu uucen. Oka3pIBaeTCs, HCIONH30BAHHE CPABHEHHWM B 3aJadyax 3TO OYEHb
YIOOHBIH M OYCHh MOIIHBIA WHCTPYMEHT, IMOCKOJIbKY, KaK Mbl YBHJIUM Jajiee, OH MO3BOJISICT HAM
paboTaTh CO CpaBHEHUSMH TaK K€, KaK MBI 110 TIPUBBIYKE MOKEM padOTaTh ¢ paBEHCTBAMH, TO €CTh
CYMMHpPOBATh, BHIYUTATh, YMHOXKaTh, @ WHOTJA M JENUTh UX. B IaHHOW cTaThe paccMaTpUBaIOTCA
pelIeHusT HEKOTOPBIX IMIKOIBHBIX 33/1a4 Ha JIEJICHNUE IENbIX YHCEell, B KOTOPBIX HCIONIb3YIOTCS TEOpUS

CPaBHEHMI, y4eT OCTaTKOB MU JIEJICHUH U Teopema Ditniepa. [lepBblil 1 TpeTuit MeTO1bl, BEPOSITHO,
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HOBBI IS yuuTenel oOmieo0pa3oBaTebHbIX MIKOJI, a BTOPOH METOJ YAOOHO HCIOJIb30BaTh, JUIIb
TOTa KOrja AeJIUTeIb He OueHb Oosblnoe uyucio. Paborta cocrout u3 tpex naparpados. Kaxablii
naparpad) COAEPKUT TEOPETHUYECKYIO YacTh, IMOCBSIIEHHYIO OOBSICHEHHIO METOJa M IPHUMEPHI
pemenns 3agad. Ocoboe BHUMaHHE yJIEIEHO CHHCKY HCIIONBb30BaHHOW JuTepatypsl [1-8], B Hem
coOpaHbl Hambosiee HarjsAHble Y4YeOHMKM IIO 3JIEMEHTApHOW Teopuu uuces. bBosbHIMHCTBO
YIPaXXHEHUH B CTaThe B3AThl UMEHHO M3 3TUX KHHUT.

Knwuesuwie cnoea. CpaBHeHI/ISI LEJIbIX YUCIICH, ACJICHUEC C OCTATKOM, 3a/ia4a, pCIICHUC.

Umwugifly E pudpugpniagnihi’ 20.04.2023
Quuunufly £ 15.08.2023
Quyply E nupuplplly” 20.08.2-23
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SENUONINRESNPLLECP UGENYL
B4 LU 9PLUNNRUC TuZUYUUUNRESNRULLEN UNUSNPSELRU
Uonw Unuh Utkjhp-PCupuunuiyui

Guuwih N3 wjwq nupng

Uk pp-Qupuupuilywi U. U.

Uthwjwuwpnipjut hwuljugnipniip dwptdwnhuh hhdtwpup hwuljugnipniuutphg
Ypwt  Jhpwpbpnny  wbuwlwi thwunbkpp U opwn wy) wugnudubp  (huynth
wihwjwuwpmpniubp) juyt Jhpuenipmititp mbkt dwpbdwnhluyh  wwppkp
pudhtitpnud: Ujuwbu, opplwy, pnitghwih wpdtpubph whpnypp qunbtgne Jhpupbppug
owwn Jutinhplbp hwonnnipyudp Yupkih b nist) Yhpunkn] withwjwuwpnipntabbp: Liwb
huughputpnud, pun Enipyjut, npnoymid £ wndjuyy niuyghwyh dkdwgny fud thnppugnijt
wpdbpp quubkiny, htywhu twb tpw vwhdwbtwhwlinmput hwupgp: tw ywbwlnd k, np
pnijghwih - htwnwgnuunudp - (nwppulub Eqwiwym]) hwgnnmpjudp - hpujubwgbing
hwdwp wthpwdbsnwpup whnp bt Yhpunykt wthwjwuwpnipynibibp: Anpstwljunid
Juplnpmipinit niikignn wytyhuh Epypuswthwljut jpughpttp, npnugnid yuwhwbeynid E
qut) hnpnfuwful wwppkp upnibwlng wunlbph apbk didnipput (gduyht ywthuh,
dwltpbuh, swduh) dkdwgnyh fud thnppugnyt wpdbpp, hwpdwp b mék] Yhpunbingd

wihwjwuwpnipniuutpn: Unyhuh wthwjwuwpnipiniutibphg k, ophtiwy, pyuwputulut b
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Epypusuwthwuljut dhohtitiph Jbpwpbnjuy wihwjwuwpnipniup (Unohh
wihwjwuwpnipiniy):

Pusywhu hwjnih b wihwjwuwpmpub hwuljugnipmiup  tkpdmsymd t dhohtt
nuuwpwitbpnd: Ujuntn ghunwplynud Eut twb wthwjwuwpnipnibtbph wmywugnigdut
Jbpwpkpu npny wupq wnwewnpwupubp, npnugnid Jhpunynid Bt wthwjwuwpnipjut
hwuljugnipjut vwhdwinudp, ipwtthg plunn yupqugny hwnnipnitbtpp: Uy thuunbph
hhdwt Jpu myugnigynid b wpwudtwgynid ki dh Epynt hwynth wthwuwuwpnipniubtp,
npnbip Jupnn ki Yhpundl) wy withu]wuwpnipmniuibp wyugmghihu:

Nputu wynyhuh wthwjwuwpnipniutp gnpswsynid Bt htnlywubpnp.

1) 8wllwugws a b b pdtph hwdwp ghon b hbnlyw) withwjwuwpnipmniubkpp.

2 2 2 2
una2+b222mxp)ab£(a;bj,q)(a;bj <2 ;b:

2) 8wmujugws a >0 pdh hwdwp £hown k

a+£22
a

wihwjwuwpnipintup:
3) Swlljugws a b b npwlmb pftph dhght pYupwimljwip thnpp sk npuibg dheht
bpYpuswhuluihg

a+b2\/a—b:

2

Zuwuljutwih E np unynpnpubph wwphpuyhtt wnwtdwhwwnlnipniup, hsybku twb
hwbpulppuljwt nupngh nuuwgpph pnjubnulnipjuip tkpljuyugynn ywhwbgbbpp sk
Jwpnn pnyp vy, np YEpnbgjuy phdwt wykih swjwnit nt junpnipjudp ntuntduwuhpyh:

Uwluytt byqunnwluhwpdwp Gup qniunud, np wjwgq nupngh junpugjus ntunigdwudp
htug 10-pn nuwuwpwinid wpwidbwhwwnnl nkn hwnlugdh §Uthwjwuwpnipmnibtutph
wywgnignidi  phdwghtt U wjtnbn punpnipjudp nunidbwuhpgh wyny uplnp b dbS
Jhpwnnipjniuubp niubkgnn phdw:

Uunnplt phunwupynid  Gup wbhwjwuwpnipymbuubph  wwywgnigdw, wjuybu wuws,
nbnuihnjumpniuubph dkpnngh yEpwpkpyu) npng hwpgtp b npt B nruwpwtinud Gup dh putth
ophtwljukpny:
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znnjubdnid puttwplynn Wynipkpp wnwehtt hkpphtt Jupnn tu gnpswdyt] wjwg nupngh
dwpbdwwnhluyh pnpugus ntunigdudp puuwpwutiipnid wnwyk) odnydwé unynpnnutipht
twpwywnpuunbint duptdwnhljulut ojhdyhwnujhtt dwutwlglint hwdwn:

1. Etduwgh JEpwpkpu) mbkuwlwb thwunbph dkpljuyugnid
Zbnbyuy wupq ophiwyny thnpdkip gniyg nwy, ph npb £ wyy dkpennh tnipynip:
“Yhgnip' mbkup {a, =5,8, =2} u {b =7,b, = 4} pywqnyqtpp:
Thuwpyktp (5:2), (7:4), winthtwb (5:2), (7:4) Yupguinplus  pdwgnugkpny
wpwbdiuglus  judpkpp U jnipupwmbsmipnid hwokp  hwdwwwinwuumt  pbph

wpununpu)ubph gnidwpp.
M =ab +ab,=57+2-4=43 m=ab,+ab =5-4+2-7=34:

Zudbdwnbn] wpmyniipbpp Gjwnmd Gup, np wnfbjh Ubs wpdbp b unug]mu uy
ntwptpnud, tpp npuighg mupupwisinipmd pdtpp puuwynpdus b tjuquuts jupgny, pu
wyt nhygpnud, kpp dkynud pybpp puuwdnpdus kb tuqlwl, hul dnoenmd’ wddwb Jupgn:
Ulthwyn k, np bnygt’ dkdwgniyh wpdbpp funwgyh twb wyb nghupnid, bpp kplyne qniyglpnid
5 pYbpp nuuwynpdws Yihukh wgdwt jupgny:

NMwpqynud £, np wyu thwuwnp punhwinip ophttwswthnipjnit k:

@Etnpkd 1. [1]: Thgmp' nibkup pykph {a,,a,} b {b,b,} qnyqkpp. npnig hudwp & > a, b
b, > b, : Uy nlupmd
ab +a,b, >ab, +a,b : (1)

Uwwgnignud: bpnp
ab +ab, —ab, —ab =a (b -b,)-a, (b -b,)=(a -a,)(b -b,)>0:

UYuhwyn &, np (1) wihuwuwpnieymip hown kbl wjh ghypmd, bpk 2, <a, b b <b,

Ujdd  nhwwpykup {a =8a,=6,a,=3} u {b=7b,=5b,=2} btoulukpp: Qnukup
ab, +a,b, +ab, wpnuwhwpnnipyut htwpun|np wpdtpltpp, npuky {m,n,k} Yupguidnpws
kojulitkpp 12;3 pbph ponp htwpudnp nkquithnuntpiniiibpt B Uywnkip, np npuibig
pwlwlp 3!=6 t: Miukip
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ab +ab, +ab,=8-7+6-5+3-2=92, (2);
(

ab, +ab, +ab =8-5+6-2+3.-7=73,

ab; +a,b +ab, =8-2+6-7+3.5=73, (4)
ab +ab,+ab, =8-7+6-2+3.5=83, (5)
ab, +a,b +ab, =8-5+6-7+3-2=88, (6)
ab, +a,b, +ab =8-2+6:5+3-7=67: (7)

Zundbiwintny wpnyniiplitpp Yplht thwinmd bup, np dksmgnyh wpdbpp unmgnud k,
Epp wyn Epjufubpod pubpp quuwynpjws ko ifuqlwb jupgm), hul) inppugnyt wipdtpl
wjlt nlypmud E, kpp tpwiighg dkymu pUtpp nuuwynpdws kb wddwb, huly dnumd iduquiui
Jupgny: Ulwgws snpu nhypbpmd’  ab, +ab, +ab, wpnwhwjnmpmiut phgmimd k
Uhowljw wnpdbplbp, npinkn m,n,k € {1;2;3}:

Ujunnkip b, np Epp Epyne bepuljiukpnud B pytpp quuuynpbip watub upgny, wugw
Ukdmgnyl b thnppugny wpdbpbpp Junugkl iyt Yipuy:

Quulpytup hudwywnwuhiut wiunnudp b hhdtwynpbup:

@Btnpkd 2. [2]: Yhgmp' mukup {a.8,,8,} U {b,b,,b,} ptph kojuyubpp, pun npod
a >a, 24a,, b >b, >b, : Guunwpkup htwnlju) tpywbwlnidutpp.

M =ab +ab, +ab,, A =ab,+ab,+ab, A =ab,+ab +ab,,
A, =ab +ab,+ab,, A =ab,+ab +ab,, m=ab,+ab,+a,b, :

Uwwgnigkup, np
m<A <A <M (8)
m<A <A <M: (9)

Uwugnignid: Oquytup ptinpbd 1-hg.
m=ab, +a,b, +ab =(ab, +ab,)+ab <(ab, +ab,)+ab =ab, +a,b; +ab = A,

A =ab, +a,b, +ab =(ab, +a;b ) +a,b, <(ab +ab,)+ab, =ab, +a,b, +ah, = A,
A =ab +a,b,+ab, =ah +(ah, +ab,)<ab +(ab, +a;b,)=ab +a,b, +ab, =M:

Ujuwntnhg pluntd £ (8) -p: Zwbigniinpkt Yupkh kunwbayg bwb (9) -p:
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Ujuyhuny, wmywgnigynid E,np m< A <M, npunkn i=12,34:

Thunnmipjnib 1: Gph a <a, <a, b b <b, <b, wyw -a >-a,>2-a, b b >-b, >2-Db,:
Lwthnp m, A, A, A, A,, M wpunwhwjnnipjniuubph wpdbpubkpp skt thhnjuynid, hEnbwpwnp
ptnpbdh wunnudubpp dunwd B wihnthnju:

Thwunnnipjniu 2: FEnpbd 2-h wthwjwuwpnipniiutphg pugh, hwwhwlh jhpunynud u
npuughg htynnipjudp uinwugynn htnbju wthwjwuwpnipnibubpn.

mgf%;isM (10); mgﬁiégﬂﬂsM (11); msfﬁ%?iméM:ﬂa

Cunhwiipugbttp jutnhpp:

Phnpkd 3. ([3][6]) : Tthgnip' nitklp htwnlywy n-jwyukpp' {a,,a,,...a,} b {b,b,,...,b,},
npnugnid pyYtpp nwuwynpjus bt dhudwdwbwl wddwt jud tduquut jupgny: Gupunptup
twl, np i, iy,..., 0, pYEpp 1,2,...,n pytph hus-np nknuihnpunipnit b Uy nypnid
ab +ab,+---+ab >ab +ah +---+ab >ab +ab _+--+ab: (13)

Uwwugnigmud: Cunhwupnipiniip fpwpanws skup 1hth, tpk tupunpbup, np a, > a, >--->a,

b b>b,>2---2b, (kpp & <a,<---<a, b b <b, <---<b,, wyw hwbgniunptl, husyhu

nhunnnnipjnit 1-nud): Tthunwplykup albil +azbi2 +~~~+anbin wbuph pninp gnidwpubpp, npnbn
(i,iy, .00y ) Qupquynpywd n-juyp 1,2,..,n pykph gubjugws nknuhnjumpnit L (npnbg
putlp n! B): Lwh np wnuhup gnudwpbbph pwbwlyp JEpguninp £, htinhwpwp nputg by
Yu U’ thnppugnyjp, U' Ukdwgnyp: Gipunpkip wyn gnidwpbbphg hiy-np Ukhh ke Yub
uybighuh ab, b ab, gnudwpkihlitp, np I <k & g > p, uyuhtipi a >a, L b, >b, : dnjukip b,
-h b b, -h wbntpp, Junwbwbp inp gnudwp, npunbn  ab, b a b, gniiwpkhubpp hnprwphfws
Yihukl ab, b a,b, gmuwpkjhitpnyg: Cun phnpkd 2-h ab, +ab, <ab, +ab,, munh uvnwg]ws
gnudwpp  tpp sh (hup Gwjunpnhg Qwwwpbng - wppwhuh o poppp htwpugdnp

nbknuihnpunipnitubpp (hwuljwbwh E np gputg pwbtwlp yepowynn k), putwplynn gnidwpp
yhwuqtgdh ab, +a,b, +---+a b, wpunnwhwjinnmpjuip, npt b jhuh wdbbwdbsp:

Zwugnmunpkl, kpk ab, b a b, gnudwpkhubph ubke I <k b g > p, wyuplipti 8 >a, b b, <b,,

thnjukng b, -h u b, -h nbknkpp Junwiwbp tnp gnudwp, npnud 3, b, b a,b, gniuwpkhukpp
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thnjuwphtiJws Yihukh, hwdwywnwupwbwpup ab, b ab, gnudwpbkhubpny, npp sh
ghpwqugh wpdws gmuwphb, pwbh np  ab, +ab, >ab, +ab,:  Gplhubn] wyu
qnpénnnipnLuttpp JEpowdnp wiqud, junnwbwbp ab, +ab, , +---+a b, gnudwpp, npp Yihup
wdkuwthnppp:

Ujnuhuny phnpbhdt wyugniggws k:

2. Yhwwupyynn hwunbtph gnpstwljwmb Jhpwenipniuubp
Ujdd  wyugmgkip Uph owpp wbhujuwuwpmpymibbtp’ Jbpp  phpduws  thwuwnbph
Jhpundwdyp:

Onhuwy 1. Uywugnigh] wthwjwuwpnipiniup.

1 1 _11|b 1 |a
§+b_3§¥\/;+b—3\/g, npunkn a,b>0: (14)

Uywugmgmu: Unwbg pughwipnipmitip jpwpinbnt, Jupnn bGup Eupunpl; ax=b,

npnknhg
1
Jaz+b u
SI bivb
OquJkp (1) withw]wuwpnipniithg hwodh wntbking, np
1
_ 5 8=, -

Junwtwip.

1 1 1 1 1 1 1 b 1 |a
—+-—=4Ja-—=++b-——==ab, +a,b < +a,b, =+b- ++a- =—. |-+
a3 b3 \/_ a3\/a \/_ b3\/5 al 2 2b1 albl 22 \/_ as\/a \/_ bS\/B a3 \/; b3 \/;

Onhuwy 2. Uywugnigt] wthwjwuwpnipiniip.

a+b b+c c+a
a+b¥+cd>ab > +bc > +ca

, npukn a,b,c>0: (15)

Uwwgnignud: Cughwipnipnitp sh juwpungh, tpk Gupwnpbiup® a>b>c: Yhpwunbkip
phnpbu 2-p hwoyh wntbkny twl, np @2 > b® > ¢?, Junwhwbp.
a’+b*+c®=a*-a+b*-b+c’-c=a’-b+b’-c+c’-a,

a+b*+c*=a’-a+b*-b+c®-c>a’-c+b’*-a+c’-b:
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Qnudwpbiny] unugdus whhw]uuwpmpmbibpp junwbwbp.
2(a*+b®+c*)=ab(a+b)+bc(b+c)+ca(c+a),
npuntnhg by Yphuh (15)-p:

Onhtwy 3. Uywgnigh] wmthwjwuwpnipniup.

a(b+1) . b(c+1) N c(a+1)
a+l b+1 c+1

a+b+c>

, npunkn a,b,c>0: (16)

Uyugngmu: Cughwipnipniup sh juwjungh, tpk Gupwnpbiup' a=b>c: Yhpunbkup
a_ b 5 C
a+l b+l c+1

ptnpbd 2-p hwolh wnlkym], np a+1>b+1>c+1l , Junnutiwp.

a b C
== . 1)+ —o-. 1)+ ——. 1) >
a+b+c 1 (a+ )+b+1 (b+ )+c+1 (c+1)

>i-(b+1)+L-(c+l)+L-(a+l): a(b+1)+b(c+1)+c(a+l):

T a+l b+1 c+1 a+1 b+1 c+1

Onhtuwy 4. Uyywgnigh], np gubjugws a, b, ¢ npuju b n,k,m e N pytph hwdwp ntnh
niuh hknljw) wthwjwuwpnipniup.

an+k+m bn+k+m Cn+k+m
a"b* +b"ck +c"ak <a"™* +b"* + " < + + : (17)
c" a" b"

Uyugnignid: Cunhwipnipniup sh pwjundh, ek Bupugptup' a>b>c: Gplint wiqud

Yhpunkip phinpkud 2-p” hwpdh welikingd, np a" >b" >¢" b a* >b* > ¢, unwhwip.
a"™ +b"  4c"* =a"-a"  +b"-b* +c"-c*>a"-b* +b"-c“ +c"-a": (18)

thh np euulh‘ an-v-k+m > bn+k+m > Cn-*—k+m b im Sbim < im’ wuw
a
n+k+m

n+k+m n+k+m n+k+m n+k+m n+k+m
a b c a b c

c a a c

(18)-hg b (19) -hg phunud k (17) -p:

Onhuwy 5. Uywgnighy, np ket a,b,c >0 b ne N, wmyuw

+b"* 4k (19)

a_ 4 b +-C zl(a”’1+b”’l+c”’l): (20)
b+c c+a a+b 2

Uyugnignid: Cunhwipnipniup sh pwjungh, tpk Bupugptup® a>b >c: Uy nphypnid
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1 1
> >
b+c a+c a+b

ndJunp sk hudnqyby, np : Bpynt wtqud Yhpwntiup ptnpbd 2-p, junnwwp.

a" b" c" .1 .1 .1 .1 .1 .1
+ + =a"- +b"- +C >a b +c"-
b+c c+a a+b b+c c+a

(@)

a+b a+b b+c c+a

a" b" c" .1 .1 .1 .1 .1 .1
+ + =a"- +b"- +C >a"-——+b +c"- :
b+c c+a a+b b+c c+a b+c

(22)

a+b  c+a a+b

Qnudwpkp  (21)-p b (22)-p, wytmhbwnl  Yhpunkny X" +y" > %(Xn_l + y”‘l)(x +Y)

wihwjwuwpnipiniup §niukwbp.

§ (a”4-+b”4)(a—rb)' 1 4_(b”4-+c"4)(b-+c). 1 4_(c”44—a”4)(04—a)' 1
2 a+b 2 b+c 2 c+a

— an—l + bn—l + Cn—1

nphg ki Ypfuh (20) -p:
Onhuwy 6. Uywugnigh], np kpk a,b,c >0, myw

a+b

At bt a? b2 (22)
Uwugnignid: Cunhwpnipniip sh fpwpungh, bpbk Bipunpbip, np a>b > ¢ Zwpyh wnukip
twl, np Ina>Inb>Inc: Uy nwypnud®
alna+binb+cinc>alnb+binc+clna,
alna+binb+cIlnc>alnc+blna+clinb:
dtpohuutpu gnidwptup, junnwtwp.

b+c c+a a+b
alna+bInb+clnc> > Ina+ > Inb+ > Inc:

Ujuwntnhg i prunid t (22) -p:

Opptmly 7. “hgmp a, b, ¢  bowbljub  Ynnubpt &b, hul o, U -
huwdwywunwupwbwpup  wyn  Ynndiph phdwgh  wblpnibubptt o (wpunwhwyndws
nunhwbiibpny): Unugnigh), np

aa+ﬂb+yc2abzc+ﬂcza+)/a;b: (23)

Uyugmgmu: Cunhwipnipjnibip sh jpwjungh, bpk tipunpbip o > g >y, htnbwpwup
a=b>c: Yhpwnkny phnpbd 2-p, jupnn Gup qpby.
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aa+ pb+yc>ab+ pc+ ya,

aa+ fb+yc>ac+ fa+yb
Qnudwpkip unugus wihuwuwpnipntiikpp, Juinwbubp.
2(aa+pb+yc)>a(b+c)+B(a+c)+y(a+b),
npubinhg b plunid b (23) -p:

Opptwy 8. Swuljugws n hwwn ppuljwl a,a,,...a, pYiph pluputwlut dhehtip sh

qipuquignid iputig punwlntuught dhohht.

a+a+.ta _ |4 +a +otay (24)
n - n '

Uwwugmgmd: Cunhwipnmipmniup sh jpwpuingdh, bEpk Bupuwunpbup, np a >a,>..2>4a,:
Uhpwnbkiny ptnpkd 3-p, Ynrukuwtp htnbjw wthwjwuwpnipjniubpp.
af +a +---+a’>aa, +a,a, +--+a,,a, +a,a,
af+a +--+al>aa,+a,a, +-+a,,a +aa,,
a’+a’+---+a’>aa, +a,a , +---++a _,a,+aa
Gnidwpktp wyny withwjwuwpmpmnitbtpp b vnwugdwsh Eplnt dwubphtt wybkjugubkup
& +a +---+a’ wpunwhwyinmpniip,
n(af +a’ +---+a§)2 a(a +a,+-+a,)+a,(a,+a,+---+a,)+-+a,(a+a,+--+a,)=
=(a,+a,+---+a,)(a +a,+--+a,)=(a +a, +---+an)2,
wjuhlipl’
n(af +a’ +---+a§)2(a1+a2 +ota,)
Ujuintnhg b Yphuh (24) -p:
Opptmly 9. Yhgmp a,8,,..,8, npuhwl pYbp &b, npubky n>1: Lowbwlkup
a +a, +---+a, =s: Uyugnigkup, np

4 o B B (25)
s—a S-—a, s—a, n-1
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Uyugmgmu: Qhgnp & <a, <---<a,, hknlwpup,

Yhpwnbkny ptnpkd 3-p, jupnn Gup qphy.

a a a a a
ai + 2 Feeet n > a1 + 2 4ot n-1 + n ,
s—-a S-—a, s—a, S—a, S—a s—-a, S—-a
a a a a a
al + 2 Foeeet n > a1 + 2 4ot n-1 + n ,
s—a S-—a, s—-a, S—a, S-—a, S— s—a,
ai + a‘2 Feet an > al + a‘2 an—l an
s—-a S-—-a, s—a, S—a, S—& s-a,, S—a,

Qnudwpbny unugus wihu]uuwpmpmbibpp, junwbubp

(n—l)( & [ % & ]z

s—a S-a, s—a,

+a,+---+a +a,+---+a +a,+---+a
>L T8 L I "L —141+---+1=n:
s—a, s—a, s—a, —

Ujuwntnhg b plunid & (25) -p:

Ophtwy 10. Ynphh wihwywuwpnipnip [6]: Uwwgmgkip np gwmbijugws n hwn

npujut a,a,,..,8, pytph pwpwiwfub vhehtp thnpp st wyn pytph Epipusmthulub

uhghthg.
a1+a2:“+a”zﬂnlai-az-...-an: (26)

Uyugnigmd: Uuthwjwuwpnipjniip tbpjuyugubtup htwnlbjuw) inkupny.

a a
el o ——"— >n:

+ 2 2
Ya-a,-..ca,  {fa-a,-.a, v, -a,-..-a,

Qunwpkup htwnlbjwy tpwbwlnidubkpp.

al aZ =b an =b :

S S ey =] :
n'a1'a2""'an n’ai.aZ"".an 2 nal'aZ"".an

Uthwwuwpnipiniip fpunniuh hEnbyjw) mkupp.

b +b, +---+b, = n: (27)
‘Ljuwnklp, np
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b b, -..-b, =1: (28)

Thgmp X, -p judwjwlub gpulub phy X, -p pinpkup wytybe, np b, = Xﬁ X3 -1 puwnpkup

2

wjuybu, np b, = );—2 : Cupniiwlnyg wyu qnpéplipugp X, -p pwnpbip wjiybu, np b, = %o

3

n

Unugusttpp inknugnkip (28) -h Uke, unwbimbp.

_+_+...+£+X_n2n: (29)

Cunhwlpnipnip sh juwpuwngh, bpk Gipunpbup X, > X, >--->x, npnbnhg Yhtnlh, np

1 Sié < i: Yhpwntip phnpbd 3-p, junwbwip.
X% X
ﬁ+ﬁ+...+ X“‘l +ﬁ:)(1._+x2.i+...+xn71.i+xn -iZ
X2 X3 Xn Xi X2 X3 Xn Xl
1 1
X —F+ X — X +X, - —=1+1+---+1+1=n:
Xi X2 Xn—l Xn n

Ujuwntnhg b plunid & (29) -p:
Onphuwy 11. 2&phouh wuhwjwuwpnipniip: Hhgnip X, > X, >--->2x, b y, >y, >--->
(neN): Uy gypnud nknh nibh hbwnlyw) withwjwuwpnipyntp.

Kt Xy £t XYy KK b Ky Yt Yy kY XY HXVoa b X g
n n n n

Uwwgnigmu: Uthwjwuwpnipiniup tkpuyugubiup htnlyuw) mbupny.

DX YL+ XYy o 4 X Y ) 2 (X X 4% ) (Yo + Yo o+ Yo ) 2 N(XY, + X Yoy +o o+ X Y, )
Yhpunkip phnpkd 3-p, junwbwbip
XYt XY+ XY, 2 XY, T XY, o XYy X0V

X Y1 E XYy +o X Yy 2 XY XY e XY XY,
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XYt XY, tot X Yy 2 XYy H XYy Tt XY, F XY

Qnudwpbip wyny withwjwuwpnipmttbpp thwdwdwbwl kpynt dwubphtt w]bjugbing
XYy + XY, +- -+ XY, wmpinuwhwynnipiniip, junnwbwp.
n(x1y1+X2Y2+"'+Xnyn)2Xi(Yl"'yz +"'+yn)+X2(Y1+y2 +"'+yn)+"'+xn(Y1+yz+"'+yn):
=X X ) (Y Y, Y,

Zugniuinpkt Jupnn Gup wywugnigl] twb wthwjwuwpnipju dniu dwup:

Jupdnipjniuubp htipunipnijh wpltwwnwiiph hwdwp
Uwwugnigl] wmthwjwuwpnipiniutibpp.

1. [azbj Sa ;b , npinkn a,b>0 b neN:

p+q bp+q

—+——» nputn a,b>0, p,q=0:

2. aP+bP <
aq

3. a'+b*+c*>a’+b’c+c’a>a’be+b’*ac+c’ab, npunkn a,b,c>0:

4. a'+b’" +c’ 2a’v’c’(a+b+c), npunky a,b,c>0:

5. a®+b®+c° 2a3b3c3(£+%+1j, npwnkn a,b,c>0:
c

a
a.10 blO 10
6. — +—+—>a’h+c’a+b’c, npnnkn a,b,c>0:
c a b
7. a_ . b T Zg,npmhqa,b,c>0:
b+c a+c a+b 2

a’ b? ¢c 1.
8. Gphabc>0la+b+c=1 wmyuw + + >
b+c c+a a+b 2

9. Bpk a,b,c>0nkeN, myum

a‘n +bn . bn +Cn +Cn +an - an+k bn+k C'n+k .

n bn n S < :
a e 2ck 2a" 2b* (bc)k +(ac)k +(ab)k

10. Gpk x,¥,220, x+y+z=1lL ne N, wmyu x”+y”+z”23nll:

11. w) a° +b® +c® +d°® > a’b+b’*c+c*d +d*a, npwnkn a,b,c,d >0:
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m-+k m-+k

p) a" +al™ +...+a™ > aMay +ajal +---+a’a’, npnky a,a,,..,a, >0

n,mkeN:

a+h+c

12. w) a*-b°-c* > (abc)T , npukn a,b,c>0:

1
P) X5 X2 X 2()(1.)(2 e X )ﬁ(xﬁxﬁ"'”") _ npukn X, X,,., %, >0l ne N :

13, w) @+&+@+ﬁ+m+@gg(a+b+c+d), npwnkn a,b,c,d >0

P) Jaa, +yaa, +--+./a a gnT_l(a1+a2 +---+a,), npukn a,a,,..,a, >0 b

Zi+i+...+i, npmhq X, Xy, X, >0t neN:
X% X

n

'2<N | :><
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SENUONINRESNPLLECP UGENYC BY LU YbrUNNRULC
UuzU4quuurnpesnbuuer UnusNrstLhU
Uk hp-Quipuupuiywl Upnwun Unuhp
Udipnipmid:  Uthwjwuwpnipjuit hwulugnipmiip dwpbdwwnhluyh  hhdbwpwp
hwuljugmpinititbphg E: Fpwb Jepupkpnn nbuwuw huunbpp b own wy winmudubp
(hwyinuh wuthwjwuwpnipmniuttp) juyt jhpupnipjniutbp niukt dupbdwnhlugh muppkp
pudhtitipnud: Uyuwbu, oppliwy, niljghuyh wpdtputph whpnypep quttkint JEpupkpyurg
pun Jubighptbp hwgnnnipjudp Jupkh £ nisk) Ghpuoking wihwjwuwpnipynbibn:
Ldwl puughpubpnud, pun Empyjubt, npooynud B wdjuy $niuyghuyh dbdwgnyi fud
thnppwgnyt wpdbpp qutiknt, hyywbu twb tpw uvwhdwbwthwlnipjut hwpgp:
wpwtwynid k, np $nitughuyh hbnnwgnuinidp (nmuppujut tpuwtwlng) hwennnipjudp
hpwlwbwgutint hwdwp wthpwdbynmwpwp whwnp kE jhpunybt wthwjwuwpnipniubp:
Anpstwljutinud jupunpnipnit nitubgnn wjuyhuh Eppuswthwlub ppughputp, npnugnid
wyuwhwioymd £ gk thnthnjuwljut muppbp yqupnibwlnng wqunlbph npbk dkdnipjut
(gduyhti yuwrthuh, dwhtpbuh, sujuih) diswgnyb jud thnppugnije wpdtipp, hwpdwp £
sk Yhpwekny wihw]uuwpnipnibubp: Umuhuh  wihw]uuwpmpymbitphg b
ophliuy, pwpwbwmlub b kpjpuswhulub dhohtitbph Jkpwptpyu wthwjwuwpnipniup
(Ynohh wthwjwuwpnmipnit): Znpjuénid nphunwplynid k juyt jhpwenipnibubp nitibkgnn
uh wihwjwuwpnipni, nnp, yuydwbwlwunpkl, Jupbih wuduiby
«cubhu]uuwpmpmb  nbquhnumpmutbph  Yepupkpup: Phpdmd Bu wyy
wihwjuwuwpnipjut mywugnignidukp, npny dwubwynp b punhwunip ntwptph hwdwp:
Ujunithtnl, msynmd tu puquuphy pughputp wyny wthwjuwuwpnipjut jhpundwdp:
Uwubwynpuybu, wnwbg ndupmpijut wywgnigynid b YUnohh b Qkpholh, htywbu bl
Uhohti pYwpwluwlwlh U Whohti pupwyniuwghth Yuuh wpnwhwgnng  tpwbuwdnp
wihwjwuwpnipniutbpp: Ujuughum] nbknuihnjunipjniittiph Jbpwpbkpjuy
wihwjwuwpnipnibtbph  jhpwenipnittbpp, pwquuphy wbhwjuwuwpnipmibatbp
wwwgnighihu, pny] £ nwhu kqpuljugit), np gnpé niubtp wihwjwuwpmpmnitutph
wwugnigdwtt bu dh Juplbnp dbipnnh htwn: Zonwsh Jbpenid wnwowplynid Eu

wihwjwuwpnipiniubp, towsd dbpnnyny huptnipnyt wuywugniglint hwdwn:
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LPuwbuyh punkp: Unhwjwuwpnipnil, dbpnn, phnpbd, wywugnignid, mbnuithnjunipnd,
Untinunintt wdnn (bjuqnn), dkdwgnyb (thnppwgnyt) wpdbp, pYwpwbwlubt Jdheh,

Epypuswthwljui Uhoht, punwlnituwght vheoht:

THE PERMUTATION METHOD
AND ITS APPLICATION TO THE PROOF OF INEQUALITIES
Ashot Melik-Parsadanyan

Summary: Inequality is a fundamental concept in mathematics, with many theoretical facts and
established statements (well-known inequalities) having broad applications across various
branches of the field. One such application is in solving problems related to finding the range of
values of a function, where inequalities play a crucial role in determining the function's maximum
or minimum values and its limitations. Geometric problems that require finding the maximum or
minimum value of a certain characteristic (linear size, area, volume, etc.) of a figure with variable
elements can also be effectively addressed using inequalities. The Cauchy inequality, which
establishes the relation of arithmetic and geometric means, is one such example. This article
focuses on a widely applicable inequality that can be referred to as a "permutation inequality".
The article presents proofs for both special and general cases of this inequality and demonstrates
its usefulness through solving numerous problems, including well-known inequalities such as the
Cauchy and Chebyshev's inequality, as well as the inequality expressing the relation of arithmetic
and quadratic means. The application of permutation inequalities in proving numerous
inequalities highlights its importance as a method of proving inequalities. Overll, the use of
permutation inequalities offers an effective approach to solving problems related to inequalities,
making it a valuable tool for mathematicians.At the end of the article, some inequalities are
suggested to be proved independently by the specified method.

Key words: inequalities, method, theorem, proof, permutation, monotonically increasing

(decreasing), largest (smallest) value, arithmetic mean, geometric mean, quadratic mean.

108



METO/ ITEPECTAHOBOK 1 ET'O ITPUMEHEHUE JJIA1 JOKA3ATEJIbCTBA HEPABEHCTB
Amor Menwnx-Ilapcaganan

Pesrome. llonatve HepaBeHCTBA SBISETCS OLHUM U3 OCHOBHBIX ITOHATHII MaTeMaTHUKHU.
Teopernueckue akTsI, KOTOPBIE OTHOCATCSA K 9TOMY ¥ MHOTHE IPYTH€ YTBEPXKAeHuUsA (M3BeCTHbIE
HEpaBeHCTBA), IIMPOKO IPUMEHSIOTCS B PasHBIX pasjenaXx MaTeMaTHKWA. 1aK, Hampumep,
IPUMEHUB W3BECTHbIE HEPaBEHCTBA, JIETKO MOXKHO PeLIMTh MHOTHE 33a/a4il O HaXOXIEeHHHU
MHOXXeCTBa 3HauYeHnH QyHKIuN. B mof06HbIX 3a1a4ax, 110 CYIIEeCTBY, OIpeeIseTcss HauboIblIoe
WIM HauMeHblllee 3HAUeHWe JAHHON (PyHKIMHM, a TakKKe BOIPOC €r0 OTPAaHUYEHHOCTH. ODTO
3HAYWT, YTO [JI1 YCIIEUIHOTO MCC/IeZOBAHUA (QYHKINH (3JIeMEHTAPHBIM CIIOCOO0M) HEOOXOZMMO
HCIIOJIB30BAaTh HEPAaBEHCTBA. B IpakTHKe reoMeTpHUyecKue 3aJa4M, UMeEIONIUe IIepPBOCTEIIEHHYIO
Ba)XHOCTH, B KOTOPHIX TpeOyeTcs HAaNTH HaWOOJIbLIOE WJIM HauMeHbliee 3HAUYEHUE BeJIUINHBI
(HHeIHOTO OTpe3Ka, IUTOLALY WIK 00bEMa), YIOOHO PelnuTh IPUMEHNB HEPBEHCTBa, HalIpUMep,
HEepaBeHCTBO MeXAy apubMeTHIeCKUMH U TeOMeTpUIeCKuMHU cpeHuMY (HepaBeHcTBO Komrn). B
CTaThe PacCMaTpPUBAETCS LIMPOKO IPUMeHAeMOe OFHO HepPaBeHCTBO, KOTOPOE YCJIOBHO MOXXHO
Ha3BaTh «HEPAaBEHCTBO O II€peCTaHOBKax». IIpuMBOAATCA JOKasaTelbCBa JTOTO HEPAaBEHCTBA B
YaCTHBIX U O6H.[I/IX CIy4daix. 3atem AOKa3bIBAIOTCSA MHOTOYMCJJIE€HHBIE HEPABEHCTBA C
npuMmenennem109sToro HepaBeHcTBa. B uacTHOCTH, [JOKas3bIBalOTCA 0Oe3 Tpyza  M3BECTHBIE
HepaBeHcTBa Komrm u YeOsplmeBa, a TakKe HEpPAaBEHCTBO, BBIPAXKAIOIIee CBAa3b MEXIY
aprdMeTHYeCKUMHU ¥ KBaZAPAaTUYHBIMY CPeAHUMU. TakuM 06pa3oM, ZOKa3bIBas MHOTOYNCIEHHbIE
HEpaBeHCTBA C TPUMeHeHNeM HePaBeHCTBA O II€PEeCTAHOBKE, HaC IPUBOAUT K BBIBOZY, YTO ITO
ABNAETCA ellle OZHUM BAKHBIM METOZOM [OKa3aTeIbCTBA HEPaBEHCTB. B KOHIle CTaThu
IIpeIJIOXKEeHBI HEPAaBeHCTBA /I CAMOCTOATENBHOTO JOKA3aTeIbCTBA YKa3aHHBIM METOIOM.

Krrogepsre croBa. HepaBeHCTBO, MeTOi, IIepeCTAaHOBKA, TEOPEMa, [0KA3aTeJIbCTBO, MOHOTOHHO
Bo3pacaraiomuii  (yObIBaiomiuii),  Hauboiblroe  (HauMMeHblIee)  3HAYeHUe,  CpeLHee

apudmeTnyIecKoe, CpelHee reoMeTpUUecKoe, Cpe/iHee KBaJpaTUIHOe.

Uwmwugyly E juipugpnipggnili’ 20.04.2023
Quuufunufly ' 15.08.2023
Guypky F nuquplpfly” 20.08.2-23
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1hUUShUUYUL UNGCP UbMUNNRUC UUEGUUSPYUSE NRUNRSUUL
QNLOCLEUSNEU
unupnyjut Zkpudhuk Endupnh
Qunthh Uwnnuh wifub phy 2 wjwg nupng,

Fnupnyjuib 2. F.

‘Ukpwénipntl

Lbkpjuynidu  niunmigsh  gnpénitubmipjut Jupbnp b pwpy  juughpubphg E
wowlpnubph dnnn Juynit hbnwppppnipjut dbwdnpnidp dwptdwnhljugh hwinby,
htswtu twlb bpwiug wjnhynipjut b thpgpuyydusnipjutt wmywhnynudp dwptdwnhljugh
niunigdwtt gnpéplipught: Zwynth b, np nuunudbwljut wewpluyh hwinby undnpnnh
htunwppppnipniup dkdwybu jupjws L wyt ntunigdwt dkpnnutphg, npnup Yhpwnnud
niunighsp: Uju wnnidny Uks nbip b by £ hwnjugynid nhnulnhly pwuntkph jhpundwibp:

Zuduyunuwupiut  gpuljuwinipjutt niumdbwuppnipniip gnyg L wwihu, np
nwppbp Uninkgnidbp jub «phnuljnhly pwn» hwulugnipyul pnipg: Ujuytu, ophiwdy,
L.U.dhgnunulht nhyulunhy wnp ghuwplly Eapygbu pupbbyuun dhpwdwp bpbuwgh
Swiwsnnuijub punnitwlnipiniiubph dbwynpdw b qupqugdwt hwdwp, htyybu twb
npubu hhdp uunuyhlt gnpénqmipnitibpp dnudnp hinmpmnittbph nuwlbpugbn
hudwp [2, tp 7475} Puy <U.Upnigihindp wwihu £ ghywlnhy fuwnh bbby
uwhdwinudp.  «ountdtwljut  gnpdnitbmipjut - wbuwly, npp Juquulbpwyynd L
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niunignnuljut jpuntph wnkupny, npnup hpwgnpdnid Et jpunuyht, wlnhy ntunigdwi
wljinhy uljgpnitipubtip b nwuppbpynid bu jpunuyhtt gnpéniubnipjut jutnuubph, dhpudws
Juwpnigyuéph U ghwhwwndwb hwdwlwpgh wnuynipjudp» [4, te 231]: Zwunhwnid Eup
wb  wjuwhuh  JEjiwpwimpjut.  «<Yhnulunhly jpwnp - nw wjyhuh fudpughb,
tyuunwlunnnus nundbwlut  gopéniubtmipmit E, nph wwpwquynid  judph
mipwpwiynip dwubiwlhg b wdpnng junidpt punhwinip wndwdp vhwynpjws b gjuwynp
hutnph (nisdwit onipe b Ynnuunpnoyws b niyh hunpwbwlp [5, ke 77]:

Ujuyhuny, nhpwljnhl juwd nunigubng juwnp niunidbwlut gnpéniubnipjut
nbuwl £ nph pipugpnd wpwlbpunubtpp ny dhwjt qpunynud o wlnp] dunwdnp
qnpéniubknipjundp, wyl ghnbkjhpitp b hdinmpmniuibp b jmpugind’ niunudiwuhpng
nuuntfiwfut ymph JEpwpkppug: dhnufunhpl pwnp, hiyygtu b gubjugus wyp e,
hptuhg tkpjuyugunid E gnpéniubnipjut hupunipnyt mbuwly, npp Jupny k (hub) husyku
wihwnwlul, wjiywtu b judpughtt: vunh wju wmbuwlp ppkuhg own dksS wpdbp L
ubpuyugnud, nputu wpwltpnubtph winpympjut pputdut @ guunhupuldui
wpnitwdbn dhong:  Uju wlunhjugunid £ wowlbpnubph  hnghpwtwlui
gnpdpupwgutpp, wnnne b wudhpwljut hbnwpnpppnipent £ wnwewugunid wpwlkpinutnh
Unn  dwbwynnujmb - gnpdptipugh  hwinby:  wnh  pbpugpnd - wpwlkpunukpp
hunpwhwpnid tu hpkug wnel uhquws nddupnipniuutpp, Jupdtigunid tu ubthuju
Upwnpp b nidbpp, qupqugtnud B ghunkihputpp b hdnnipymutbpp: thnywlnpy juownh
Jhpwnnudp wowlbkpnubph hwdwp qpudhy b hkwmwppphp £ qundiunid niuniduwljut
gnpdpupwgp, wudhowlwt pwunujhtt npudwnpnipinit £ unbnénid tputg dnwn:

Stjup wphiwnwbiph hpdbwfwb bywwnwlp nhnuljnhl pwnkph §hpupnipyo
nbuwluwt dbjtwpuinidu £ U gpubg wppymbwgbnnipjut thhnpdtwlut quwhwnnidp
dwpbdwnhljuyh nwuwdwudhi:

Yhnuunhy puntph wtuwyutpp b jhpuenwdp dwpbdwnhljugh puubkpht
Uwijuwjupdulut  wpulnhjumd wpwbdbwgdmd o dwpbdwnhlugh

nuuwdwdbpht hhpurdnn ghyuljnhly punbph pquuulupgnidibp pun nuppbp hhdpbph:
“Yhinwpykp npuitighg vh pwlihup:
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1. Cun niunudbwlwb bywwnwlh nhnulnhly pwnbpp (htunud B

e Munmgwuny: Upwlbpunutpp wjuyhuh wnh pbpwgpnid dtnp ki phipnid tnp
ghwnbjhputp, Yuwpnpnipmnitbbp b hdnnipgnibtbp: Cug opnwd,  ghwbjhpubph
jmpugdwb - wpymbpp  pwpdp  Yguwhwudh  wjupwbng,  nppwtng - hunwy
wpnwhwynnmd  Ynitbkbw wowlbpnubph  dwbwsnquljutt  gqonpéniubnipjut
whunpympeitp - b dnnpjugnidp ny dpuyt jownh plpwugpnid,  wyl
dwpbdwnhljului yniph pnduinulnipjut jpnupugdwt Uke:

e dkpwhulnny - wjuwhuptt b hwdwpinud uwnp, nph phpwljnhl ywnwlp
Juywinid £ twpijhunid dtnp pipdwsd ghnbihpubph wdpuyundwil, unniqdw b
YpYunipyul ukg: Ujuwghuh uunht dwubwlghine hwdwp jnipuputiymp wpwlkpn
whwnp Ewnppuybnh niudtwfwt ghintihputph npnpulh wupwph:

 Udthnthhy - wyu pwnbpp wwhwbgnud ko wnju dwptdwinpljulub ghnthpubph
htuwntkgpnid b punhwipugnd: Ypuwtp tyuwunnid tu dhownwpjuyujut juwbtph
huwunwwndwip: bughu btwb wdthnthhs phnwlnhy pwunkpt ninnus Eu tpul,
npyluqh  wpwlbpnutph  Unwn  dbwynpdbt wwppip  niunwdbwfub
hpwyhdwlutipnid Ynndunpnogtint b gnpstint hdnnipnibibp b jupnpnipnibtbp:

e “tuwunpwpulng b qupquging - wjuwhuh nhywlnhly pwnbpt nnyws Bu
wowltpnutph wbdbughtt npwlutph U hwwulnipmpoibttph  dAbwynpdwip b
qupquguwlnp (3, kg 31]:

Yhulnhl howanbph Yhpunnudp dupbiwnhiuh guuodudht hpulutogdn b
Uh owipp uljgpniuiptitiph hhdwt Jpu: Uwubwiynpuwbtu, wpwehtt htppht niunigsht
whpwdtown E winwewnnt] htknbiyu) hwpgunpudubpp.

1. fvuph bwyuwwnwlp. bohz dwpbdwwnhluljut qghnbihpubp b hdnnmpniutubp dknp
Ypbpkt wowlkpuntbpp ownh pipugpmd; ownh n'p oyt hwnny npwnpoipyni
whwnp b qupdbb;  hbywhuh® wy  quuwhwpulsulub b numgnquiub
tyuwwnwlubkp Eb hbnwwbnpnid juwnh ppwgpnud:

2. Mwnugnnbbph pubwgp. jpmpupwiigmp juwn ywhwignud E npnpwlh tfuqugnii
Jwd wrwybtjugny pyny ppwnugnnikp b wju hwiqudwupp wihpwdtown k hwoygh
wnll) juquultpyswlwi thnynod:
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Puswhuh” nhpulnhy Wopkp U Abobwplubp wihpwdbon  hukt  uwgh
plpugpniy:

Puswk u dudwiwlh Wwqugnyi vyyuedudp wowlbpnibpht swinpugil) juwnh
Juunuubpht:

Nppw’t dwdwluy b iwjuunbuynid inpudwnpby jpunhb nuup pipuagpnud:
Plsul u wywhnyk) popnp wywlkpnlbph tkpgpuywénipinitp ught:

Plswl v Yuquuybpyl) bpklowbbpht ghuwpyine gnpspipugp hwufwbugn
hwdwp, pk wpnynp pnjnpt B dwubwlgnid jpunhte

Busushuh” thnthnjuntpynitikp upbih b abpdnst] pungh dke pupdpughtyne hundwp
wpwltpnlikph htinwppppmpiniup, winhympiniup b bkpgpunfjusntpyniup:
Uwptdwnpuyh  guuwdwdht gppulwnhl  pwnbph  juquultpynodp

dwtujupdh Ynnuhg hpwjuiwgynid k kpkp hhdtwlwi nignynipyniatpnd

1.
2.
3.

Thnulnhl hwunh twwuywnpuunnd;
Ipw hpuljwbwgnud;
Upmyniupubph yEpnisnipinii:

Fugh wyn, nhnwlnhl puntph juquulpydwt b jhpuedwt ppugpnid jupbnp

E hwpdh wntt] hknlju) wnwgpwjhtt uljgpniptpp.

1.
2.

vunh Juunuubph wupgnipmni b dwnskihnipynit wowlEpnutph hwdwp;

vunh puppnipmniip whnp £ hwdwywinwupowth wpwltpnbtph nwphphte b
niuntdtwljut spugpny twpwnbujusd dwptdwnhjuljut ynipht:

vunh pupwugpmu §hpwenn nhwljnhl ynipbpp b dkptwpljubpp wwnp E1hukb
wupq b hwuywbwgh, hul npuiighg ogulp” hwuwbbjh wywlpnbbph hunfwp;
vwunh wpymitupubph JEkpuhuljdut dkjuwmthqutph welunipnit dwtjudupdh
hwdwp, husyku twb wywlkpnutph:

8nipwpwignip wowlipnh dwubwlgnipjuts wywhnynid pwnh ppwgpnid:
unh juquuljipynid wjuybu, npybuqh wjtt htwpwynp 1huth wjwpnb] unyh
nuuwdwuh pipwugpnid b utnwbw] hwdwwywwnwupwt wpyniupubn [7, ke 145]:

Uhohtt nupngnid dwpbdwnhjuljut nhnuljnhl pwuntpp hhpdbwjuwinid juyduws tu
1hunid npnowljh ynidkh htwn: Uy ynidkubpp pudujutht wwpq Eb, twpunbudus wyy
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wnwphph dnwénnnipjut b Eplwluwnipyut hwdwp: Gpphidt jpunh ninnyuédnipjniup b
ymdtlt hmogmd E hhig puwnh wijwidwh Ubke, hiswyhu, ophtwl «Unquljwi
pumnulyniuhbikpy, «Gthunwljui (nnny, «Q17] Ewgbjh wpug, «@Qugh prapgs b wg) b

Upguijgmpjut dnnpdp nhnwlunhly pugnud jupnn £ wpnwhwjujl wwupptp
Yhpy, vwubwynpuybu, wyt wpunuhupngws Euyiyghuh pownbpoud, hiswghupp b, <0 &
wnfkjh wpugy, «0Y ghowin Yhuoyhy b wypb:

Tthnuljinhy punbph ophtmlutp

Fhpkup, nhnwlunhly jpwnbph dh pwth ophiwlubp, npnup dktp Yhpunk) kup dhohl
nunpngnid dwpbdwnhjuih nwuwdwdbphl, b wpyniipnid tjuwnty Eup wowltpnutph
hEwnwppppnipjut b ntuntdbwlwt gnpéptipwught ukpgpuydusnipjut pupdpugnid:

Unquljul pumulniup:

fvunh dyunnwlp: Unnponnubph mpudwpuwtwjut dnwsnnnipjut qupqugnid b
gnudwpdwt nt hwtdwt gnpénnnipiniuttp juwnwuptint ntbwynipnitutph uinnignud:

Quhun/npnidp: Unquljut punwlniuhtph tuptp:

fvuph  pnywinuwnipnigp: Lwnwlniunt wquun  Jubnulubpmd  wnbnunpbp
wjtiyhuh pykp, np pipupwisnip innnud, ynibwlnid nt wulnitwgdnd qpus pdtph
gnudwpubpt hpwp hwjuwuwn huk:

Zkpwifumer.

fvunh dwyuwwnwlp: Unynpnnubph® pwpwbwuljub gnpénnnipjnibubp juwnwupbnt
Jupnnnipnibiubph unnignudp:

[Munigdwll Uhongiakpp: (FJuyht pupnbn:
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fvaiph pnywbnuilnieniip: tauwpuip pudwiynid £ kg hnquiung pudpkph:
8nipwpwignip tutnwpuwith wowehtt wowltpnhtt wuynud k nplk dhwthy phy, ophtwly
2,3,4 ), n1 gnyg Eupynid gpuunupuinuh dwpa hnnunid yyunljipqus ninnulniup,
nph Ut gpijws £ 5 phjp: Anjnp wpwlkpunubpp uinwbwng npik phy” nput gnudwpnud Ba
5, wmyw wunwd Lu wwwnwupwip hpktg Ynnpphuht: Ujunithbnb  dbpohtiu nu
puquuuyuwnlnid £ 2 - ny: Zkwnn gnyg £ mpymd gqpuunujuinnuljh dwpn §npunid nnipdus
tplypnpny nipuibljjub vt gpws phyp: Bpypnpn tunwputht tunws wewght wawltpunp
twjunpry tunwpwiht bunws wwltpnhg pdwbwny tpu yunwupwbp, gputihg
hwunid k 8: Ujunithtwnl npu wuwwunwupiwtt wunid hp Ynnphuht, npp npu pudwtnud £ 2 -
p: Uyu gnyg £ npynud gpuinwjunuh thwipe ynnunud npjws Eppopn nipnuibyub gk
npjus  phyp: Bppnpy Gunwputht tunws wewghtt wpwlkpup  hp Gwjunpnh
yuwunwujuiwitht wykjugunid £ 4 nt wuwunwupiwbtt wunid hp Ynnphthl, npp gputihg
hwinid £ 5 nt wunud Jhpotimjut wpynitpp’ ujubdwgh dbke qpbnd wyu, npp whwnh
hudwywwnwuimth wnwehtt tunnwpwtht tunnws wnwehtt lwubwlghtt mujws phyp:
Cunn wynd b * Jkpohtiu wytt hwuwnwnnud k jud dfunnud: Zunpniud £ wyb owppp, npb wigkih
wpuwg nt §hon | jpugunid gnpénnnipniubph onpwit: Gel jub vjuw) wunwupuwbikp,
www nuuh YEpenid npuip pttwplynud Eu:

Ujuwhuny, nhnuljnhl pwnh  pipugpmd  uwnwgws  wpympbpt nibkh
niuntdtwjut-fwbwsnquljutt nupnudnipni, hiywhu twb  wowlkpnutph  dnn
quunhupuldnd b ubhwliut quppp Yuowduplny adph dbe’ hoognun fudph
wojiwwnbnt  hdwnnipni,  wowlbpwnubphtt hwnpnpnmd £ qqugunitipuyghte
pujuwpupjuwsnipjui qqgugnid b wyj: Uju wdbup tyuwuwnb) Ep tput, np dkp Ynnudhg
ppufubwgynn thnpduwfub qguujuinpduip dwubtwlhg wpwltpinitpp gniguptptgh
npuiwt  Jhpwpbpunitp  nunigdwt gopspupwgh  tjuwndwdp,  Juplnpkght
hwdwnuwuwpwughttph htunn hwdwgnpswlgnipnip, b Yupbnp kp wy, np nuup
wthnthbyhu Wunkg twpkiunhlulut bnuph mpuglul gublugh duyupnul;
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Thnuljnh} jpwnbpny quuh ophiuy

Ywuwpui’ XI, Unwplju bpljpuswthnipynt
Ywuh phlwi’ wnnulwi dwpdhibbp
nuup nhyp” ymph wdthnhnod
Jwhwynpmud’ phidwnhl] wwuwnwnetbkp, quib, Ynb, gnitn, quuih hwwnnyp dnphjubp,
hunlwlwpghy, UEs Eyput, ypnklnnp, tfuquipyhy, nuuwgppbp, nknpkp:
Tuuh pupugpp

Twuwpuip pwdwidws b tpkp judph’ «Fubr, «Unby, «@nibnp: Udbu judpht
twjuopnp hwtdtwpupyus tp jupdwnb gunup b jluquuljbpytip pupdwugunng o,
Yupugutp Nh pyh tpudounipniap, Uiy wpwltpn dudwbwfunpuybu gnipu jqw
uwuwpwihg, huy dhwgws wywhkpunibpp wpug opgwt Yyuqubl' Jephhobing opgwih
uwhdwinudp b «@niny unudpp Joupnibwlh bu Uk whqud ginh uwhdwbnudp, wuyw Ukl
wpwltpun piinpoipyut jupgny ngjwy tpudnnipyut bkppn juluh phpuhl pwpdnudubp
Juunupty b ppgwilih wpwlkpunubpp whwnp b jpljukt inyb pwpdp, hulj npund quninnn
wpwlbpunp Ukpu dnbkng whwp E gnipwyh 0y b wwph htnhwyp: Ywguphg htnn
YYuunwpkip ghnbjhputph vinmgnud, phdwih wdihnthmd qupdjuy pwnh nkupny juwnt
wiutbny «Unynpnud Gup fuownuyny» Uju wbqud  puwdwbdws pudptpp hpkug padph
ptuugh Jbpwpkpjuy hwpgbp &b 4gpkl, poinpp Yowikl, wjunihtnl dwubwlhgubpp
Junnnkiwh wwinwhwjwinipyui uwhqpmipn] Ykpgikh poqep b juyunwumbbh
hupgtpht.

Uprynitipibiph wdthmpnud Jiunwpbip . oqudbyny dwubwljgnipjui ghwhunndwb
suthuihpubphg:
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1hUUShu vUNGCE UbMUNNRUC UUEEUUSPEUSE NRUNRSUUL
QNrocuEeusNkhU
Pnupnyjul ZEpupak Fogupnh
Uilipagpnudd: Ughiunmwtiph hhutujwt bupunnlp ghwlnhy fownbph Yhpunn el
nbuwluwt dkjuwpwinudu £ b gpuig wppynmitudbnnipjut hhnpdtwui gowhwnnidp
Uwptiwwnhljugh puuwdudht: Ukpnjulijub gpujubnipiui dky nhnwuljnhl punbpp
nhunwplynud G npuytiu gnpénnnipyniutbph inbuwly, ntunigdwb dkpnn b ntunigdwt dhong:
Ugpuwinwtipnid nhnwljinpy Juwntpp ukpluyugynud &l npuytu
niuntdtwljue wuwpwwuniupubph wnkuwl, npnp  Juquulbpuyynid tu
niundbwlull jpwnbph nkupny hpuluwbwgitng uwnuyghi, wlnhy nungdwi vh swpp
uljgpniipitp, npnup  wwppbpynd  Bu Jubnbubph  welumnmipjudp,  $hpudus
Jupnigyuspny b guwhwundwt hwdwlupgny, wlinhy ntunigdwt dkpnnutphg dkyny:
Thnulunhl pwnbpp dwptdwnhuh numgdwt dby ey b nwhu wbjugoty
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wnwpluyh hwinky htnwppppnipniip, Swtwsnquljut gnpéniutmipniup b qupquguby
unyopnntibph  juponmupgmbbbpp,  hkwbwpup pupdpughl]  ghubihph  npwyp:
Guunuwpynud b ghgulnhl fewntph puuedupgnd pun whglugdul tywnulh: Fpubp
Yppunymd - o ghinbjhpubph  pupldwgdwb, Unp Wmph  puguwnpdwl, Unp o b
niunidbwuppjws ymph wdpuwiundwi b unynpnnubph ghwnbjhputpp Jipwhulbnt
hundwp: Fpynid o nhunwlynhly jpwntph b nhnuljinhy nuuh ophiwfukp:

Puluyh punkp: nhywlnhy punkp, dwpkdunhlu, nungnud, phpulnhy founbph
Yppwonud, ghwnkhp, jupnnmpynit:

IMPUMEHEHHWE JUJAKTUYECKUX UTP HA YPOKAX MATEMATUKA
Xocporar Spmrre IxBaprosHa

Amnnoragng. [1pu aHanmuse TUTEpaTypsl IO IPobIeMe JaHHOTO UCCIeLOBAaHN CAeIaH BEIBO, YTO
AUAAKTUIECKasd HUTI'pa B JIUTEPATyp€ IIOHMMAETCA KaK BU AEATCIBHOCTH, METO[, O6y‘-IEHI/I}I nu
cpencTBO 0OyueHHA. B maHHOM MCCIefOBaHMU NUNAKTUYECKas WTPAa PacCMATPUBAIACh KaK BH,
y‘-Ie6HbIX BHHHTI/Ifl, OpraHU3yeMbIX B BH]E y‘{E6HLIX HUrp, peaadusyromunx piaf IPUHIHIIOB
HUTpOBOro0, aKTHUBHOIO o6yquI/m 1 OTINYAIOMHNXCA HaJIN4YHUEeM IIpaBUIIL, Q)HKCHPOBHHHOIZ
CTPYKTYPBI I/IFPOBOfI AJeATeJIPHOCTH M CHCTE€MBbI OIl€éHHMBAHHWA, OAWH HN3 METOJ0B 4dKTHBHOIO
O6Y‘IeHI/I}I. ,HI/I,II;B,KTI/I‘IECKI/IG UTpBl B O6y‘-IEHI/II/I MaTe€éMaTHKe IIO3BOJIAIOT IIOBBICUTH HHTEpEC
y4dalluXxcAa K IIpeiMeTy, IIO3HABATEIbHYIO aKTUBHOCTD M PA3BUTH CHOCO6HOCTI/I O6y‘-IHEMBIX, H, KaK
CJIeICTBUe, IOBBINIEHUIO KadyecTBa 3HaHUH. Kilaccudukanusa quiakTu4ecKUX UIp IPOBOAUTCS II0
Pa3INIHBIM OCHOBAHUAM. Hawnb6oee HPHEMHGMOﬁ IIpu O6Y‘IEHI/II/I MaTeéMadTHuKe ABJIAeTCA
K]IaCCI/I(I)I/IKaH;I/I}I AUTAKTHIECKHX HUTP II0 IEeJIN IIPOBEAEHMA: NCIIOIb3yEMBbIE€ IIPU aKTyaIM3allNU
3H8.HHfI; IIpu OOBACHEHUN HOBOTO MaTe€pHaaa, HCIIOJb3ye€Mbl€ IIPH 3aKpEIUIEHUN HOBOI'O U
HN3Yy9€HHOI'O MaT€pHaJjid; UCIIOJIb3yeMbI€ IJI1 KOHTPOJII 3HAHUM y4damunuxcs.

KoroveBsre croBa: nyuaktryeckas Urpa, MareMaTUka, oOydeHue, IpUMeHeHUe AUAAKTHIECKUX

urp, 3HaHnne, HaBbIK.
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APPLICATION OF DIDACTIC GAMES IN MATH LESSONS
Khosrovyan Hermine Edward

Summary: When analyzing the literature on the problem of this study it was concluded that the
didactic game in the literature is understood as a type of activity, method of teaching and learning
tool. In this study a didactic game was considered as a type of classes organized in the form of
educational games, implementing a number of principles of game, active learning and
distinguished by the presence of rules, a fixed structure of game activities and evaluation system,
one of the methods of active learning. Didactic games in learning mathematics allow to increase
students' interest in the subject, cognitive activity, and develop the ability of students, and as a
consequence, improve the quality of knowledge. Classification of didactic games is carried out on
various grounds. The most acceptable in teaching mathematics is the classification of didactic
games according to the purpose of conducting; used to update knowledge; used to explain new
material; used to reinforce new and learned material: used to control students' knowledge.

Key words: didactic game, mathematics, education, application of didactic games, knowledge,skill.
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UUEEUEShUUILYUEY UM ENFE-3TL
bUWUSWUPMOFE3NFL
PHILOSOPHY OF MATHEMATICAL
EDUCATION

PNJTIOCOPUA MATEMATHYECKOI'O
OBPA3OBAHUA

UUEEUUSPrUULUL UtENY BRrNP3EP ZPULUZUNSEMT
Zupmpyniyut Upwpu Uwudybih
Uyupunul] Upungyuth widui «Bnipuljns jppuhwudwihp

Zuwpmpniiyub U.U., huygnpn

Uppwljuwl npnpunud, tpp jununid B niunigdwtt jud ntunidbwljub gnpépipwugh dwuhb,
hwdwh E skonnud dbpnn, dbpnphlw, wnkuunnghw, tnubwl, vhong Eqpnyputpp’

nputiu niunigdwlt  npwlh wywhnydwt quuynp  pununppsubp:  Uju
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hwulugnipniiubptt wswth owwnn Eu hwinhwynid wwppbp wolowwnnipiniutbpnud,
uwluytt  sjuw  hunwl] wpwtdtwgws nplbk  hwdpunhwimp  vwdwind  fud
tjuwpwgpnipnit npuig hwdwp: Ujniu jnnuhg wthpudbownnipinit ju nupubpwnbint
wyn huuljugnipniiikpp’ npuig bnipyniip hwuljwbugne hundwp:

Lutiwpltup «Ukpnn» tqpnyph npny uvwhdwtnudutp b Uninkgnidubp:

Utpnn punp éwqk) E hniutipkt «<methodos» punhg, npp tpwbwlnid E dwtwuwyunh,
ninh: 6 hwdwh wjt wdkbwpinhwinip wbwmpudp dEjiwpwiynd £ npyblu
tywunwlht hwutbnt tnubwl’ npnowlh Yhpwny Jupquynpwsd gnpéniubnipinit
(Phihunthwjywljut punwpul, 1975):

. YEjupnh dnnbkgnudutpp Ukpnnh dwuhtt pun Enipjut hEnlyugt Gu .

> «Utpnyp Unnusnnnipjut wagukihp fwtwwyupht b,

» «Uhkpnnp dhong E puttwjutinipiniip nijudupbint hwdwp»: (kYEJwupn, 1968)

Quuunnpkt  (FYEJupnh wyju Epime dbwlbpynudubpnd - dbEpnnh uup
dnwdnnnipjut htnn jphun wpnwhwjngws k:

b.Qwtwnp quiumd Ep, np dbipnnp dhong L dwbpwlphhn b hwdwlupqdus
ghwnbjhputiphtt hwutknt hwdwp: Ukpngh ntunignudp hhdtwlwunid tnwhu k dhengubp,
npnig ounphhy htwpwynp E gununid hwutl ghnbjhph juwnwpbnipjuup (U. Kaar, 1980):

Nputu  Juwint® wpwbduiugumd Gu  thhjhunthwwlwt  (Phthunthuyulub
punwpui, 1975), niunigdwt (JI. A. Cremanoma, B.B. Ilacewnuxk, 2018), wnwplujulwul,
ophtuly dwphkdwinhjului (. Uwupqupul, 2012) b wy dkpnyibp:

Swwn dwilju]updibph dnin welu kb dbpngh wwuppbp vwhdwinudibp: Ophtuly
b.L. Uunpnjuljuyutt qnunid k, np dbkpnnp  thnpphly htwpubkph wdpnnonipmit £ (JI. A.
Crenanosa, B.B. ITaceunuk, 2018):

Utpnnh Enipniup jphun juyduws b niunidbwljut yniph pnduinulnipjut b
dnwdnnnipjub htwn: By quunwhwlwh sk, np hwdwh wnwidtwginud Eu hwuljugdwi
dtpnn b niunigdwt dbpnn tqpnypubpp (Cremanosa JI. A., ITacewnux B.B., 2018): Uwljuyt
tjuwnbkup twl, np dbpnph dwuht junubjhu, pwwnbpp tjuwnh okt nruntdbwlub
gnpoépupwgh Juquultpydwu pupwgpnid Yhpwunynn wwpphp wnbkjutunnghwtbtpt n
htwpubpp:
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Ujdd wunpununtwip «Twpbdunhjuljut dkpnyp Eqpoyph:

bPusytu «Ubkpnrp bqpnyph nbhwypnud, wjtybu b «Uwpbdwnhulwt dbpnnubp,
tnwbwluwkp, huwptbp» bqpnuypubpp swwnbpp gnpéwémd Bt npuytu hndwihoutp
(oppiwl] wk'u, Uwpquputi (r., 2012): UCjunnkip, np Ykpehibphu dwuht junubjhu sk
uvwhdwbynid wyn Eqpoyputpp, b gpuip pun bnipjut Ukq wpnkt hwyntuh hwdpunhwinip
numguw  dkpnnubpt m htwpbbph &b, wy ns phk Juhun  wpwpiuyuiwb
dwphdwinhjulwui: Ophtiwy dwpbdwnhlujh pypnguljui nuupbpugnid unynpnnikpp
mipugunid ku Eplynt wuthwynnyg wnwghtt wmunhdwuh hwuwuwpnidubph hwdwlupgbph
inwsdwt Uph pwth fwbwwwph, npnup hwjnuh Bt npybu nbknugpdwt Enuwbwy,
gnpéwhgutph  hwjwuwupbgdwt (gnudwpdwt) btpwbwl, qpubhlujut Eyubwl
(Zuupwhwohy 8-py npuwuwpwuh nwuwghpp, 2012 ): Vjwwnniwd Lup, np  gnpswlhgubph
hwjuwuwpbguut tnubwlnud, htug gnpsbwljhgutph hwjwuwptgnidp thnpphy hwp
nphg htun hwdwjdph nisnudp phpynud £ wuhwynttphg npbt dEjh wpunwpudwt
Ubpnnht, npp tdwt £ nbnunpdwt tnutwhti: @wuwnnptt hwdwlwupgh inisdwt hwdwp
pujulwt E unynpnnubpht swinpwgul) wthwynh wpunwpudwt dkpnnht, npp jupbh £
wil) Uh putth httwputphg ogqunytny, jupndws hwjuwuwpnidubph mbuphg:

Ukl wy ophttwl E wuhuwynh tywbtwljdwt dtpnnp: Uthwyjnny towtwldwt dkpnngp
Yhpwnynid E uh owpp hwjwuwpnmuibp (miskhu: Ophtwl  kpwblymbwsuthwljw,
1nquphpdwlwt b wy] mkuph hwjuwuwpnudubph (nusdwt pipwgpnid oquykiny wuhwjnh
wbwlmd Jwunwpbnt htwphg, thwuwnnpbt wyn hwjuwuwpnidubpp phpynud - B
wyupquqgnytu hwjuwuwpnidubph pusdwp: Cunhwipugubing jupkjh E wuk), np htwpp
nu wnwyk) thnpp gnpénnnipniutpt i, hull Ukpnnutpp wytjh pughwinip B

Q. Mnjut junubny httwpubph b dkpnnubkph dwuht tonwd k. wyt thnpphly htwpubpp,
npnlp ogurnugnpdynid Lu nplk juinhp (nistihu, hull hbnwuqunud nputp Yhpunynid Eu
twli Uh pwpp wy) juunhpubp nusknt dudwbwly, wyw wyn htwpubpp jupbkih Ehwdwpt
Ubpnnubp (1. Hoita, 1970):

ZEnmwgnuinmipnittbpp gnyg Lt mmwjhu, np ownkpt kb qpunynud dwpbdunhjuljut
Ubpnnubph b nppwtg Yhpwenipjwt  hwpgbpny, uwwluwyt pugwlunid  k
«Uwptdunhljuljut dkpnp tqpnyph npbk hunnul] vwhdwinud: Uniu Ynnuihg wjuhwjn
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E, np owwn junpnp ghnbwlwukp ko juplnpt) «Uwpbdwunhjujut dkpngutpps, b gpuig

ywbwlmpniup dupbdwnhljuljut gnpdniubnipinit hpuljuwbwgubhu:
Ophtuyy Luyplihgp tonid k. «Lnisuwh dkpnnp qun]u b, tph htig uljqphg dkup Yupnny
tup Jutjuwnbul] b hbwnn wyugnigh), np hknbtng wyn dkpnnht’ dktup Jhwutbkup dtp

twwwnwlh» (. [oiia, 1970):

Npny hbEphtwlubp wpwbdtwgind Eu wwpplp dwpbdwnhluuwt Jbpnnutp’

htudkny tpwg hdwuwnh b bywbwlnipjut Jpu:

Ophtwl EbP.Upuquip winpunupdl] b dwubudnpupup wyugnigdw

Ubpnnubpht b wyy opowtwlnmd wpwbduwgpl] £ hknlyju) wmyugnigdwt dbkpnnubpp.

(UpJuqyut E.b., 2013)

1.

buj Q.U.Uhpuybjjutp,
uljgpniipiiph & htwppubph Jwuhl, wnwbdtwgunid

® N o ok W

Zudwnpuwt Ukpnr,
dhpnswljui-hwdwunpdwt dbkpnn
Zujuunipjut Ukpny

Pugunnipjul Ukpny

ZEppnid hwjwophtiwjh Ukpnnny
Yunnigupluwi dkpny

Lppy hunmyghwgh ubkpny
Uwpbidnhluljut hinnuhghugh Ukpnn:

duptdunhjujut Jkpngutpp. (Uhpuybpwu @.U., 2016)

1.

® N o Uk W N

Uwpbifwunhluluwl higmyghuh dkpnn
Zujuunn upwnpnipjut Ukpny

Ulinpng gnpswljhgubiph dtpnn
$mulghntiuy Ukpny

JEjunnpuljut wywpuwnh dkpny
Unnpnhttwnwghtt Ukpny

Zwenprulwl wwppkpnipniiibph hpan
Qwhwinlwl Ukpnn
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9. Bqpujhth uunuh dkpnn

10. thppjuith dbpenn

11. Eptpjut opowtiibph Yhpundwb dkpny

12. Utpg Juypbioph Ubkpnn

13. pudhlyutiph Yhpwrnipjub dkpnny

14. Gpypuwymthwlut wkntph dkpnny

15. Gpjpwswthulwb Alwthnjunipniuikph dkpny

16. butpuhuyh dbpnn

17. Yunnigdwt junhpubph nusdwt hwipwhwoduju dtpnn

18. Zmjuwuwpnidutiph wthwjwuwpnipnibitph ndwt wyugnigdwt dkpnpubp b

b

Zwdwp hwpwlhg ghunipmpiuubpnid dh pwpp juughpubph nsnudp phpynud k
dwptdwinpjuljub hwpuplubtph, npintn oquugnpdynud ki nupptp dwptdwnpjului
qhwuliihpbp jud Ukpnpubp: Ophtwy  wbnkuwghnmpyut dby, $hqyhwymd b wy
putwquyunibpnid, hwdwp tu Jhpuend h pwpp dwpbdwnhluljut ghnbihputp
Utpnnubp:

Upuyhuny' wwpg b np gk hunwl dEjhupaiyws sF «Uwpbdunplulub Jkpnnps
kqpnypp I niunidmuppywd 3E ayn dbpnpblph puuwljupguul hupgp:

Niunidtwuhplyny  Ukpnnh dwuhl nwppbp dninbkgnidbp’ nwlp dupbdunhulub
Utipnnh vwhdwunudp.

UDwpbdwnpiululi JdEpnpp npbl jubpph médwl Gwunnwlng dwnwénynippub
nipkghsta E nph hhupnid palwé F dwpbdwnhlulub ghnkhpibpnh b gnpénnynipinibbkph
hudwlupgyusé widpnnonipnib:

Ujuintn whwp E npwnpnipjnit pupdul) wjit hwbtqudwipht, np duptdunhljujut
Yppnipnibip  ppkthg  tbpjuyuginud £ npnpwlh  dwptdwnhjulwb - ghnbihputph,
dwpbdwwnhluljut dbpnnubph b Jwpbdwnhjuljut dnwdnpnipjut  jpipugdwut b
Alwnpuwt gnpoppwg:

Quuunnplt dwpkdwnhjulwt jppoipjut pnduinuinipjut widwueb pugunphs Bu
dwptdwnhjulut dkpnnubpp: Ldwt hwpgbiph nuunidbwuhpnipyutn b gputg (nusdw
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Jupunpnipiniip wnwtdtwhwnntl] dwntwisnid U.U.Upngyuip tokny, np nu juhuwn
wihpwdbon L dwpbdwnhuljui Yppnipjut pnwinulnipjut junniguséph b
wnwpluyuluwb swihnpnohsubnh pupbthnpudwt jpunhpubpnmd (Uhpunsyut U.U.,2022):
Unynpnnubph Ynnuhg hwdwp dwpbdwnhjuljut woupubttph ntunidbwuhpnipjut
pupwugpnid hkwnwppppnipjutt wwljwup, nddupnipnibiubpp wuydwbtwynpduws o wju
Jud wyt jpunnph (nsdws hwdwp wthpwdbown dkpnnubph ns pudwpup hdwgnipju htwn:
Zwdwly, ns swpudnnpbll wpweohtt wywh Unkny dwphdwnhlulwi ghnbkjhpubtpp’
winupunpmipyut bt dwniynid dwpdbwnhjulut dbpagutph b dupbdunhluljut
dnwdnnnipjutt dAbwynpldwtt b qupqugdwt funhpubpp: Upmgynitpnid unynpnnutph
htwnwppppnipniup dwptdwunhjuljut wnwupluiubph tjundwdp tdugnud b dupnud E:

Uju hwipghtt winpunupdby kuwb 2. Mnjut uonid E, np Uhohtt nuyypngh dwptdwwnhluyh
hhdpnid whwp E juhunn wpnwhwjndws 1huth wpwownpwuptbtph nisdwt dbpnpuljut
Ynnup (. oita, 1970):

Quuwnnpkt Jupunp £ dbEpnyp dwupbdwunhlujut Yppnipjutl pndubnulnipjut

pununphs nupdubine , yipghtitiphu &hown b tyywwnwljuwninnywsé pnpnipjut hwpgbpn:

Qnulmbnipinl
1. Upjuquutb E.P. (2013), Ugyugnignidutph niunigdwt swhnpngsuwyhtt wpmynitupubkph
Juwijiwnbudwt  dbpnjupwtwljutt  hhuniupubpp,  Jd2.00.01-
duibuupdwlub ghwntpymitkph golwnnph ghunulwl wunhéwih
huygdwt wmntuwjununipjnil, Utnuwghp, Gplwt 2013:
2. Mhguwpwnn > (1968), Lutwjununipnit  dbkpnph  dwuht,  Zuuiuwi  UUZ
ghwnnipnibtbphtt hpunwpulsnipni/ Gphdwt 1968:
3. Zwhpwhuwohy, 8-py puuumpuih guuwghpp (2012) / pupguwihs b udpughp Onipkb
Uydtunhujut-&p.: Utwnwptu, 2012-280 ty:
4. Upunyyuwéa U.O. (2022) - <«<Qwwnnnippibbbp dwupbdwnpuut Yppoipjut
hhduwhwpgtph Jepupkpyuyp» /U.U.UYpungyut.-Gp.:.2kn.hpuwn., 2022.-
144 to:
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5. Uppuybywia 2.U., Uupquyui U.U., Funujjub £1.2. (2016), Olhdyhwunwlwt ubkdhtwp
wyuwpwwuniupbp/ Gplwt: LS Znjnhug, 2016.-277te:

6. Uupquui [} (2012), YUUUNMNUNRE3NPLLEN UUEEUUSPUUSE NRUNRSUUL
UteNIhaUSPS:LCunhwnip Ubpnnhju:Niunidbwodwunuy
Adtintwiply/ Bp.,Quiiquil},2012.-184 ty:

7. Opjpumhuymlpml punwpui (1975), «<wjuunwiy hpuwnwpuljsnipnit. Gphwb-1975:

8. Iloria ZI. (1970), MaTtematudueckoe OTKpbiTHE// Perienne 3a1au:0CHOBHBIC MMOHITHS, U3YYCHUE U

npenoaaBanue//Mocksa., 1970r. — 452c.

9. Kanr H. (1980). Tpaxrats: u nucsma // Hayka, Mocksa., 1980,C.435.
10. Cremarosa, JI. A. ITaceyarnx B.B. (2018). I'enesuc moHATHS «MeTOJa» B II€JarOTUYECKOM

Hayke / [lemaroruka Ne 10, 2018 r., ctp. 39-47.

UUEGBUUSPrYUYUL UtENY GrNh3Eeh ZhULUZUr36rC
Zwpnupin byl Upwpu Uudykh
Udipmipnid:  Znnpdudnid - pubwmpll]  Gup  dbpnn, dwpbdwnhluiut  dJbpny
hwuugnipniiutph vwhdwtndutph hbn juyyws punghpubpp: Twubtwynpuwybu
niumdbwuppl] kip b wowbdbwgpl] npny uwhdwinudubp U dEjiwpubngpniuibp
puguwhwyntny wjt jtnhpp, np hwdwpe dbpnn, dipnnhjw nkjinnghw, tnwbwly
hwuljugnipjniuutpp ogurnugnpdynid ku npyytiu hndwhoubp: Lwnk) Eup, np punkpt o
hununid dwptdwnhjujut dknpnnh b ppuw jupbnpnipjut dwuht, vwjujut nte pdus
sk dwpbdwnhjujut  dbpngh  uwhdwindp:  Zunwlbgplp b dbwlbpyl]  Bup
dwpbdwnhulwt dbpny kqpnyph hhdtwhwpgbpp: Uwhdwik) Gup dwpbdwunhjuljut
Utpnn hwuljugnipiniup, phpk) Gup Yntlhptn ophtwlutp dwptdwnhjuljwut dkpngh b
httwpubkph wwppbpnipniip gnyg nwnt btywwnwlng: bPusybu twb gnyg Eup wnyby
dwpbdwwnhluljut dbpnnh nbpt nt bwbwlnipmiip dwptdwnhuwh pupnguljut
nuuptpugnud: - Uugpunupdlp  Bup  dwpbkdwnpuyh  qypnguljub quuptpugnid
unynpnnubph dnn hbwnwppppnipyut yuljuuh, wpwowgws ndqupnipniuubphtt b wyp
Jwuplnp hwpgbphtt Uwubwynpuybu, wnwohtt wjwb dpkny dwpbdwnhljulut
qhnbjhpubpp winvwnpmipyut ki dwnbynd  dwpdunhjuluwl  dkpngitph b
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dupbdwnhljuljut dnwsnnynipjut dbwynpdwt b qupgqugdw fpughputpp: Upngniupnid
unynpnnubph hknwppppnipniup dwptdwnhjulwt wnwplubtph tfundwdp tdugnid
b dwpnud E: Yuplnptiny jpunhpubph nusdw dbpnpuljut yEpnidnipjut hwipgp ujunt;
kup, np wyn hwpghpp twhb dbwlbpupjws ko Q. Mnjuyh Ynnuhg: Ujughun] Jupbnp b
Ubpnnp dwpbdwnhjulut Yppnipjut pnjubnuynipjuit pununphs nupdubne,
Jtpohuutphu ghown b tyywnwlwninnusd pnpnipjut hwpgbkpp:

Pubuyh pupkp: Ubtpnn, dwuptdwnhluuit dbpnn, dwpbdwnhlulut Yppnipjut
pnjwiqulynipintl, niunigdwt gnpdplpug, dupbdunhljuljut qhwkihp,
dupbdunhljuljut dinwbsnnnipniu:

OCHOBHBIE BOITPOCBI TEPMHUHA MATEMATHUYECKOI'O METOJZIA
Apyrionar Apaxc CamBeroBHa

Pesrome. B cratpe MBI 06CY UM IIPOOIEMBI, CBI3aHHBIE C OIIpe/le/IeHUAMH IIOHATHH TePMIHOB
MeTO4a W1 MAaTeéMdTHU4YeCKOIo METO,I[a.B YaCTHOCTH HU3YyYMJIN M BBIAEJININ HEKOTOPBIE IIPpaBMJIA U
KOMMEHTapuU, OOHApy>KUB Te IIPOOJEMBI, IJle JaCTO METOZ, MeTOIMKA, TeXHOJIOTHSA, CII0CO0
HCIIOJIB3YIOTCA KaK CHHOHUMBI . BaMeTI/IJII/I, 9TO MHOTHE T'OBOPAT O MATEMATHYIECKOM METOJE M1 O
€€ BAa’XHOCTH, XOTA €Ile HET OIIpeaeseHNA MdTEeMAaTUIeCKOTO MeTOo1d. Yroununu u oIpeneInin
OCHOBHBIE ITPOGJIEMBI TEPMUHA MaTeMaTUIeCKOTO METOA .

Ol'[pe,Z[e}II/IJII/I IIOHATHE MATEeMdTH4I€CKOTO METOZd, IIpHUBEIN KOHKpETHbIE IIPHMEPBI
MaTeMaTUIeCKOTO MeTOZa M CIOCOOOB C IIeNbI0 II0KA3aTh PasHUIy. 1aK ke IOKasaah POJb U
3Ha4YeH"sd MaTE€MaTHYeCKOro MeToZa B IIpomecce IIKOJIBHOTO O6Y‘IEHI/I}I. OtMmeTunu
He,I[OCTaTO‘IHBIfI HHTEepeC YHalluXCSa K YPOKaM MATEMATHKHM B IIIKOJIE€ K TPYAHOCTAM M K IPYTUM
Ba’XHBIM BOIIpOCaM. B vactaHOCTH BBIZIBUTAasA HaA HepBBIfI IIJIaH MadTeMaTH4YeCKHe 3HAHHWA OCTAIOTCA
0e3 BHMMaHUA MaTeMaTU4YeCKUe MeTOabl U (bOPMI/IPOBaHI/I}I MAaTe€éMAdTHU4YeCKOIO MBIIIJIEHUA U
3ajjayy pasBUTHA. B wuTOre mazaer yracaeT HHTepeC K MaTeMaTHUYeCKUM IIpeJMeTaM.
HO,H‘—IGPKI/IBH}I MeTO,H;I/I"IECKI/Iﬁ AHAJIN3 BO BpeMsA peIIeHusd 3a4a49 , Mbl 3dMETHJIN, UTO O9TU BOIIPOCHL
Takoke ObLIM chopmynuposanst Jl.Iloiteit. Takum 06pasoM, BaXKHO CZeIaTh METOJ COCTaBHOM
YaCTbhIO COZ€PKaHUA MaTeMATHUYECKOIO O6PE:130B€:1HI/IH, BBI6P3TL ero IIpaBHUJIBHO n

IIejIeHaIlIpaBJI€HHO.
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Korovessre croBa. MeTon, MaTeMaTHieCKUil METO, COZlep)KaHNe MaTeMaTH4eCKOro 0Opa3oBaHus,

IIpornecc O6y‘-I€HI/I}I,MaTeMaTI/I‘-IECKOE 3HAHNE, MAaT€MAaTU4Y€CKO€E€ MBIIIJIEHHUE.

THE PROBLEMS OF THE TERM MATHEMATICAL METHOD
Harutyunyan Araks Samvel

Summary: In this article there were discussed the problems connected with the definitions of the
concepts of method , mathematical method . In particular we studied and separated some
definitions and commentaries revealing the fact that the concepts of method, methodology,
technology, mode are often used as synonyms. We observed that many people speak about
mathematical method and about its importance, but still the definition of mathematical method
isn’t given. We defined the concept of mathematical method, gave exact examples in order to
show the difference between mathematical method and technique. Besides we revealed the role
and significance of mathematical method at school mathematics lessons.We clarified and defined
the question of the term mathematical method as well. We referred to the lack of interest,occured
difficulties and other important questions in the school mathematics learning process.In
particular,prompting mathematical knowledge to the foreground,mathematical methods and
problems of forming and developing mathematical thinking are neglected. In the result, the
pupil’s interest to the mathematical subjects is decreased and faded. Giving prominence to the
methodological analysis of the problem solving,we noticed that these problems were formulated
by J. Poya. Hereby, it is important to make the method a part of the content of mathematical
education and to choose them properly and purposefully.

Key words: Method, mathematical method, the content of mathematical education, teaching

process, mathematical knowledge, mathematical thinking.
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1. Introduction
Academician A.L. Semenov, considering the important role of digitalization in the future of
secondary schools, writes: “Tomorrow humanity will be no less digital than it is today. The school

will survive only if it manages to bridge the digital gap between it and the world around it” [1]. At the
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same time, the new generation, as if confirming this idea, is actively involved in the process of
assimilating digital technology and great efforts are required from parents to tear them away from
various ICT means and direct their interest to the educational process. There is also an important
psychological consideration in favor of digital technology. Children, especially boys, usually try to
conceal their busyness with lessons or books since it is not acclaimed by some groups of students. On
the other hand, knowledge of digital technology is encouraged everywhere and by everyone. It seems
enough to show the need to involve digital technology in the field of teaching subjects. The problem
is more relevant for the process of teaching mathematics, which is also considered important in the
works [2-4].

At the same time, although the development of attention, memory, imagination, perception,
thinking and intelligence of students is also considered important in conceptual approaches to the
digitalization of education [5], in studies related to the digitalization of mathematical education, the
problem of the formation and development of mental phenomena of students lacks for attention,
despite the fact that the problem has been studied in the context of traditional teaching of mathematics
[6, 7].

The most important mental processes are human emotions and emotional experiences. Man, as
a biological creature has certain needs to survive. He receives signals aimed at satisfying these needs
or at eliminating them through his emotional world - emotions and feelings. Emotions or emotional
experiences are manifested as a result of satisfaction or dissatisfaction of these needs. Positive
emotions express the satisfaction of a person's needs, while negative emotions - lack of satisfaction.
[8,9].

The effectiveness of the educational process is largely due to the positive emotions of the
students and how to keep them away from negative emotions. In [10], | considered the problem of
emotions and emotional experiences of students in the process of teaching mathematics in the context
of traditional teaching, depending on the aesthetics of the mathematical material and the teaching
process. In this paper, | consider the same problem in the context of digitalization of the process of
teaching mathematics. Moreover, considering the scale of the study, I limited myself to only positive
emotions. The emotions of satisfaction were studied, as well as communication and intellectual
emotions.

The process of teaching mathematics is certainly related to the signs of scientific beauty: it has
a great potential for the formation of aesthetic values and the presence of aesthetic appeal significantly
increases the effectiveness of the educational process [11-13]. It turns out that IR technology is also
in best harmony with the objective and subjective signs of scientific beauty; besides, it imparts the
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educational process aesthetic appeal, which becomes the reason for positive emotional experiences. It
should be noted that the search for ICT means turns into an intellectual search, which is a sign of
scientific beauty [11]. Thus, it becomes one of the main motives that attract children [14-16].

An important cause of emotions and emotional experiences of satisfaction is the process of
cognition, so it was important to clarify the role of IC technology in the formation of levels of
mathematical cognition. IC technology, which is available to all students, significantly contributes to
the formation of two levels of cognition of Blum's taxonomy [17] - the first (knowledge) and the third
(application). For the formation of the second level of cognition - understanding, which plays an
extremely important role in the process of teaching mathematics, more significant ICT means are
necessary which are no longer available to most students.

It is important to note the connection of IC technology with emotional experiences of pleasure:
IC technology increases these experiences and tend to lead society towards a hedonistic lifestyle.

IC technology also activates intellectual emotions. Interest and surprise, guesswork and
emotions of guessing are very important in improving the effectiveness of the learning process in
mathematics. IC technology has a significant impact on it. In particular, the paper discusses the value
of the emotional experience of guesswork in solving entertaining, historical tasks and problems in
general.

An important issue is the effective use of ICT tools in considering an emotion that may seem
far from mathematics and its teaching - entertainment. The work examines anecdotes, riddles, fables,
khrakhchanakans of the famous Armenian mathematician of the 7th century - Anania Shirakatsi, as
materials leading to this emotional experience [18].

2. Emotions of satisfaction

In the process of teaching mathematics, emotional experiences of satisfaction for students can
bring emotions of satisfaction, pleasure and joy. E.P. Ilyin, as an emotion of satisfaction, singles out
only satisfaction and joy [9]. However, here we also consider pleasure, as an emotion of satisfaction,
as an emotion located between the two marked emotions.

Satisfaction is an emotional state, an experience that arises when human needs, desires and
aspirations are fulfilled. The high levels of satisfaction are pleasure, enthusiasm, inspiration; the
highest levels of satisfaction are admiration, delight, joy and ecstasy. In psychology, it is believed that
for the emergence of full satisfaction, it is necessary to understand the cause and comprehend the

essence of the phenomenon that leads to satisfaction [9]. In the process of teaching mathematics, the
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reason for the satisfaction of the student can be: 1) the fulfillment of educational duties, 2) cognition
of the educational material.

In the first case, important motivational circumstances are the prospect of being noticed in class,
receiving encouragement, high teacher appreciation or parental praise. Such motivation pushes the
student to comprehension/knowledge of the educational material. However, in the accepted scientific
standards [17], knowledge is only the first level of cognition, followed by the level of understanding;
knowledge without understanding does not mean knowing. This simple truth is generally not
comprehensible in education system. Moreover, it is common to characterize education as the
education of knowledge. According to this, the result of education, including the written and oral
speech of the student, the levels of speech culture are characterized and evaluated according to the
knowledge accumulated by him. In our country, state and some intraschool exams in the form of
assessment tests are aimed to achieve this result, where only the knowledge of students can be
manifested: the ability to memorize facts, while higher levels of the cognitive process remain out of
sight.

In the case of mathematics, the problem is more complicated. Often, even mathematics students
at university during the exam in their specialty reproduce rather complex knowledge, but do not
understand its meaning. They don't cheat, they just memorize the relevant material. | remember my
high school maths teacher training students how «to cheat» which could not be controlled by the
teacher. He said: "Copy from the book into your head and copy from your head into your notebook in
the exam."

Those who follow this "method", in fact, memorize knowledge, can accurately reproduce it, but
do not understand the meaning, content. Accordingly, this is a kind of cheating which is not actually
controlled by a teacher. Such knowledge is not understood by a student and cannot either be applied
in practice or meet the requirements of this and higher levels of cognition.

At the same time, speech reproducing such knowledge is only the result of the memory process
and does not require significant involvement of thinking. That is, the process of teaching mathematics
does not fulfill its most important function of forming and developing the logical thinking of students.
I want to note the peculiarity of mathematical cognition once more: knowledge, memorization, being
the lowest level of cognition, can even get a negative connotation if it is not fixed by the level of
understanding; in this case it is characterized as rote-learning or learning by heart.

Nevertheless, by accumulating knowledge and doing the teacher's assignment, the student is

thought to have completed his academic duties and expects a positive reaction from both the teacher
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and the parents. Here, the mental state accompanying the process is an emotional experience of
satisfaction which can also inspire the student.

In the second case, when the source of the student's satisfaction is the cognition of the
educational material, the understanding of the essence comes to the fore, since without understanding
knowledge cannot be complete. The student begins to be interested in the educational material, he
learns to ask himself the question "why?" and find an answer or receive it from a teacher or classmates.
In the second case, communication is an additional source of emotional experiences of satisfaction;
accordingly, emotional experiences of satisfaction rise to a higher level, turning into pleasure and joy.

Understanding knowledge is also an important prerequisite for securing the next level of
cognition - the level of application. Application of knowledge already anchors emotional experiences
of satisfaction, pleasure and joy and makes them long-lasting and persistent.

What can digitalization of mathematics education contribute to this situation? When it comes to
the first reason for motivating satisfaction, which is the performance of academic duties, then ICTs
can increase emotional experiences of satisfaction. These are additional and better means of
demonstrating knowledge that can and do serve successfully as tools for testing knowledge. It should
also be noted that ICT-assisted inspections convey an additional signal of satisfaction because of their
unbiased principle.

How is the problem of ensuring the levels of knowledge solved in the case of ICT application?
First, we note that the possession of ICT presupposes the implementation of some algorithms and is
mainly associated with the first level of cognition - knowledge. Demonstration of mathematical
material with their help - an electronic board, presentation, arrangement of slides in it, interesting
design, etc. also contributes to memorization in the best way, that is, the accumulation and
consolidation of knowledge.

Meanwhile, the problem of understanding remains unresolved. Indeed, mathematics and
knowledge of its abstract material require introspection, free and uninhibited activity of thinking,
imagination, which can be hindered by ICT. Here one might think about getting satisfaction through
a level of understanding by using more sophisticated ICT tools. For example, the dynamic
mathematical program GeoGebra makes it possible to see in motion and understand the essence of
geometric theorems or the mechanism for solving a problem [14]. However, no tangible progress has
been made in obtaining an answer to the question “Why?”, that is, in finding evidence. The same

applies to solving math problems.
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ICT tools provide ample opportunities to demonstrate the applications of mathematical
materials. The possibilities of the Internet are invaluable here, the use of which can become an
important source of emotional experiences of satisfaction.

The next emotion that gives emotional experiences of satisfaction is pleasure. Pleasure is a
positive, more emotional than satisfaction, condition that results from the satisfaction of important
human needs. Buddha considered pleasure as a passion, and avoiding it as the path of immortality. It
was followed by the Stoics, who believed that pleasure can be addicted with the object of pleasure.
Epicurus, on the contrary, equated pleasure with happiness which was later adopted by representatives
of the philosophical direction of hedonism [19]. One of the four principles pledged in Freud's theory
of the work of the human psyche/mind is the principle of pleasure which shows the desire of the
human psyche to reduce human stress to a minimum [20].

The above shows the importance of pleasure and its emotional experiences in the educational
process. The whole process of teaching mathematics is accompanied by the active activity of the mind
and consciousness of the student; with the correct organization of training, the emotional state of
pleasure can be one of the frequent manifestations of the psyche of the student. However, not all
students actively participate in the mathematics lesson and only a few students enjoy math classes.
Most students not only do not have emotional experiences of pleasure, on the contrary, a math lesson
is a source of unpleasant emotions for them. In [10], the involvement of the aesthetics of mathematics
is proposed as a way to fill this gap.

Can the digitalization of mathematics education be a solution to the problem, directly increasing
pleasure received from a math lesson or achieve this by increasing the aesthetic element in the teaching
process?

The issue is also important from the point of view of the relationship between the digitalization
of education and hedonism. Undoubtedly, literature and books were and are an important source of
pleasure. However, the number of people enjoying books in the past was small and now it is even
smaller. On the other hand, ICT influences almost the entire society.

The same can be said for the school. The fact that at present IKE tools have become appealing
for the younger generation and communication with their children has become a problem for parents,
proves the attractiveness of ICT and the pleasure obtained from the process of interacting with them.
The Internet is full of pictures, games, videos, films, virtual communication, etc. that attract children.
These objects, if they work well, can also be of a mathematical nature, with impeccable technical

performance and color saturation, as well as with a variety of choices.
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The possibilities of the Internet to fill the student's shortcomings in the matter of “memorizing”
and assimilating the processed educational material can be added as sorces of pleasure.

The Internet can show many excellent and unexpected examples of the manifestation of
symmetries, proportions, the golden ratio and ather objective signs of scientific beauty in general from
everyday life, art and nature. Finding them is not just entertainment, but an intellectual search - a
subjective sign of scientific beauty [13], which gives finding a certain aesthetic appeal and turns it
into a pleasant experience. During the search, such subjective signs of scientific beauty as
unexpectedness, unpredictability, etc. may also appear, which also increase emotional experiences of
pleasure. Thus, we can note that the involvement of ICT can increase the emotional element of
pleasure in the process of teaching mathematics, expanding both qualitatively and quantitatively the
scope of influence.

Speaking of the philosophical manifestations of the digitalization process, we can note that
digitalization tends to direct the entire society towards hedonism or a hedonistic lifestyle.

The next emotion that gives emotional experiences of satisfaction is joy. Joy is a positive state,
more emotional than pleasure. It arises as a result of the satisfaction of more significant human needs.
A source of joy can be food, drink, movement, communication with people, play, as well as cognition
or knowledge, beauty and life in general. In a mental state of joy, a person feels confident and
significant, becomes active, easily joins in relationships and activities. In the opposite emotional state
of joy - sadness, when significant needs are not satisfied, the person is passive, he does not
communicate with people, is reluctant to perform his activities or avoids it. A person experiences
emotional states of joy or sadness when he achieves or fails to achieve his goals, solves or fails to
solve plans and tasks.

These emotional states are specific to the learning process for each school discipline. However,
unlike other disciplines, each mathematical lesson is distinguished by a variety of problems and the
crispness of their solutions and answers. The variety of problems offered in a mathematical lesson
contributes to the frequent manifestations of joy or sadness, their crispness and search of solves gives
a certain aesthetic color to the process of teaching mathematics and makes it similar to a game. The
joy of solving a math problem is similar to the joy of winning the game. However, the bitterness of
defeat in the game and the sadness of solving a problem in mathematics are significantly different
emotions In the former- an element of comparison with another is manifested, in the latter- a negative
assessment of one's own abilities [10].

The involvement of ICT in the process of teaching mathematics make the abstract material of

mathematics into a more objective one. Usually, students successfully overcome the technical side of
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using these tools and the above math game becomes more interesting and attractive, bringing joy to
the participants. In the process of teaching mathematics, as a result of the involvement of ICT,
objective and subjective signs of mathematical beauty, the external aesthetics of mathematics [13],
the applied environment of mathematics receives new opportunities and becomes a great source of
emotional experiences of joy.

From the perspective of the relationship between the internal and external aesthetics of
mathematics, for example, | consider the following material with mathematics students. | draw three
drawings on the blackboard, two of which are circles with one line crossing it and the other not
crossing it. In the third picture, there is a circle with a tangent. To my question: "Which drawing is
more beautiful?" - the students point at the circle with a tangent. Then | ask: "Can we say that in that
picture the straight line loves a circle and vice versa?" The students agree. | erase everything from the
board and draw three cases of the relative position of the circle and the triangle, where only in one
drawing the circle touches all the sides of the triangle. The students choose this drawing as the most
beautiful and agree that here the circle and the triangle love each other.

To my next question, which of the drawings is a boy and which is a girl, everyone, led by the
girls, answers that the circle is a girl, while the triangle is a boy. | agree and propose to formulate a
well-known geometric theorem (in any triangle you can inscribe a circle and only one) in this language
of love. The answer is immediate. It goes like this: every boy loves one and only one girl. My next
question is already confusing the students: "How many boys can a girl love?" Boys answer: every girl
can love an infinite number of boys. Taking into account the Armenian moral approaches, this answer
shows that the girls were wrong with the choice of the circle. Of course, the emotional atmosphere in
class can be only joyful.

This training episode was more interesting and more effective for those groups where the lesson

was conducted using the e-board.

3. Intellectual emotions

The process of learning mathematics is accompanied by positive intellectual emotions and
emotional experiences. Interest, guesswork and surprise are inseparable from this process and are the
most important indicators that determine the effectiveness of learning.

Interest is an important intellectual emotion. K. 1zard considers interest to be a positive emotion
which a person experiences more often than any other emotion. He believes that there is some kind of

inner emotion of interest in a person, which provides a selective stimulus to the processes of perception
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and attention, stimulates his cognitive activity and regulates it. Interest contributes to a person's
performance. It is biologically necessary for the implementation of creativity [8].

Changes, inspiration and novelty are the main factors for activating interest [9, p. 103-112]. In
[16], we show that the use of ICT significantly increases each of the factors that stimulate interest.
There is also a difference between short-term and long-term interests. The former is combined with
some tension, impatience to find out the result, whereas the latter is emotional and motivational
experiences aimed at cognizing the object [9, p. 215]. ICT tools also facilitate the effective expression
of these two types of interest.

The activation of students' interest is mainly due to the educational material, the degree of
involvement of the applied environment, the system of tasks, methods and means of teaching. If we
start from the end, it should be noted that ICT tools, an electronic interactive whiteboard in particular,
have tremendous opportunities to make the presentation of educational material in mathematics
interesting. For this purpose, it can be useful to practice the alternation of the presentation of abstract-
theoretical educational material of mathematics with applications in everyday life, science and various
fields of technology. It can be also purposeful to use applied and entertaining tasks, the widespread
inclusion of which in the educational process is also possible through the Internet and electronic board.

In [16] we show the indicators of interest of students with the humanitarian bias in conditions
of traditional teaching of mathematical material and aesthetic value-oriented teaching both with the
use of ICT and without it. The experiment was carried out according to the technique proposed by V.
S. Cherepanov [21]. In the first of the selected three groups, where mathematics was taught according
to the traditional method, the indicator of interest was 0.3 (not very interesting). In the second group,
where attention was paid to the aesthetic value orientation, the indicator of interest was 0.6
(interesting); in the third group, where the aesthetic value orientation was given priority in the context
of the use of ICT, the indicator was 0.75 (very interesting).

Thus, the results of the experiment showed that the digitalization of mathematics education,
increasing the aesthetic appeal of the educational process, becomes an additional incentive for
enhancing students' interest in the mathematical material being taught.

The next important intellectual emotion is guesswork. Guesswork is a preliminary answer to the
question posed. In the process of finding a guess, a person has a corresponding experience - the
emotion of guessing [9]. Guesswork and the resulting emotions are important principles of organizing
life. They play an important role in the self-realization of a person, in the performance of creative

activities.
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Guesswork is also an essential element of such signs of mathematical beauty as signs of
intellectual search, finding and discovery. The emotion generated as a result of their manifestation is
the motive that gives an aesthetic shade to a mathematical object and that is why Von Neumann
believed that mathematics developed mainly due to aesthetic motives [13].

A guess is an assessment of some new, not realized, result of solving a problem. In general,
during problem solving, emotional manifestations of guesswork occupy an important place in
ensuring mental activity. The entire process of solving a problem is based on intuitive guessing
processes and emotional experiences emanating from them. An experienced teacher often involves
theorem proving in this emotional area.

Entertaining and historical tasks can be an important source of the emotion of guesswork. It is
known that the "first European” Charlemagne laid the foundations of modern Europe in the capital of
his great empire Aachen by founding an academy; he invited Alcuin of York- an English scholar,
clergyman, poet and great thinker of the time- to head the academy. One of the first steps in that
position was the compilation of a problem book of entertaining mathematical problems "For training
the mind." These tasks, together with their main function, are still an important source of
entertainment.

Two centuries before Alcuin in small Armenia, Anania Shirakatsi wrote his problem book in
mathematics [18]. Although the tasks from this book did not have the aesthetic charm of Alcuin's
tasks, they were incomparably superior to him in mathematical content, depth of applicability and
educational purpose.

Moreover, behind the simplicity of Shirakatsi's problems and their solution, there was often
hidden logical depth and surprise- signs of scientific beauty, which gave additional aesthetic charm to
mathematical material. We can learn about Alcuin and Shirakatsi, the countries and periods they lived
in from the Internet. Such observations are very effective ways to familiarize students with national
and universal values through value oritnted learning [22, 23].

The emotional experiences of guessing include a variety of riddles and fables, which we will
consider later in the section on entertainment.

An important intellectual emotion is surprise. Surprise expresses an encounter with an
unknown, unusual object or phenomenon; this is the emotional state when the expected and received
results or impressions of the object or phenomenon do not coincide. The greater their difference, the
greater the surprise. If the positive expectations are greater than the received ones, the emotion is
negative, otherwise the emotion is positive. Positive emotions of surprise stimulate the activation of

human activity, increase his interest [9].
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Surprise is extremely important in the learning process of mathematics, because "learning
mathematics begins with surprise.” As in the case of interest, the reason for surprise can be, first of
all, the teaching material, its applications, tasks, methods and means of presenting the material.
Mathematical teaching materials have different potential for causing surprise. In some materials, this
potential is quite large. Such materials are tasks of construction, theories of probability and
combinatorics, separate problems of written and oral counting, etc. Here, the role of problems that
reduce to an obviously incorrect solution through the deliberate and veiled use of certain mathematical
facts is especially important. Similar problems can be proposed within the framework of any
mathematical material, which the author did in the textbooks [24-26]. The title of these tasks is
enticing, which already prepares for surprise - "Find a mistake."

When teaching some topics, one can consider mathematical sophisms - Zeno's aporias, etc.
Experience has shown that they are surprising even among students with low academic performance
in mathematics. Before giving the definition of an infinitely decreasing geometric progression, in
textbooks [26] I considered the aporia of Fast Achilles and the tortoise. Here you can brighten up the
example with animation. In general, ICT tools make it possible to make the expected and obtained
results obvious and increase the emotional charge of surprise.

For example, before going through the Pythagorean theorem, we can fix one of the corners of
the triangle and calculate the sums of the squares of the adjacent sides and the square of the opposite
side. Then we gradually change the value of the angle and continue the comparison. As a result of
such comparisons, students will come to an unexpected and surprising conclusion: from the
expressions obtained, the first is greater if the angle is acute, the second is greater if the angle is obtuse.

They are equal only if the angle is right.

4. Communicative emotions

Although mathematics and the process of its teaching are competitive in nature, which causes
negative communicative emotions - embarrassment, shame, guilt and contempt, nevertheless,
communication can also play a certain positive role in increasing the effectiveness of learning. Here |
consider communicative emotions and emotional experiences of entertainment and a sense of humor
in the context of digitalization of the process of teaching mathematics.

It seems that the process of learning math has nothing to do with the emotional manifestations
of entertainment. However, at different times entertainment and comedy were used as factors to

soften the essence filled with the seriousness of the mathematical activities.
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Entertainment in mathematics activities is largely due to unexpected mathematical judgments.
Moreover, as Montesquieu notes, “to give the phenomenon a comical, entertaining shade, the
unexpected must be ugly” [27]. In the case of mathematics, this ugly one may be an obvious error
which was obtained with the help of "exact" mathematical judgments. It is clear that such judgments
contain veiled errors that are difficult to notice at first glance and the discovery of which becomes the
cause of entertainment. Similar judgments were observed in ancient Greece by sophists who tried to
"prove" obviously false statements. They caused both surprise and bewilderment among pupils (and
not only pupils), as well as entertainment and laughter. The same goal is pursued by latent erroneous
judgments used in mathematics itself and in the process of teaching it. Here, as in the case of the
emotion of surprise, the role of problems that reduce to obviously erroneous results through the
deliberate and latent misuse of certain mathematical facts is especially important.

In general, the proposal of a task or riddle and their solution, together with the emotional
experience of guesswork, also contain shades of comic and entertainment and thereby contributes to
overcoming the daily routine. Our ancestors also guessed this and widely used the practice of
proposing-solving problems and riddles in everyday life, turning them into an important component
of the traditional feast. This applies to all social strata of Armenian reality, from the king to the
ordinary peasant. For example, the feast of the Armenian kings consisted of three parts: a meal, a
drink and a spiritual part. During the latter, tasks and riddles were asked [28].

As H. Petrosyan notes: “more than once, medieval Armenian thought widely used various
aspects of the people's worldview, customs and rituals to disseminate cultural, spiritual and moral
ideas” [28]. To implement such ideas, both already created cultural values and works created for this
purpose were used. From this perspective, the riddles of Nerses Shnorali, the fables of Mkhitar Gosh
and Vardan Aygektsi, the hrakhchakani - the entertaining tasks of Anania Shirakatsi are noteworthy

Here is one of the fables of Mkhitar Gosh - an Armenian legislator, fabulist, educator and public
figure of the 12th century. A wise man asked the trees: "Why, the higher you get, the deeper your
roots become?" They answered: “How can you, a wise man, fail to know that we cannot carry so many
branches and withstand the winds without deep roots? Look, our kin beeches and pines, have many
branches, but cannot resist, because they do not have deep roots™ [29].

Here is one of the fables of Vardan Aygektsi - an Armenian theologian, chronicler, fabulist,
preacher and public figure of the 13th century. The hurricane wipes everything around the earth, even
a giant oak tree. All that remains is reed. When they ask the reeds how he managed to withstand the

terrible disaster, he replies: "By bending, bending" [29].
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Here is the riddles (about the book) of the Catholicos of All Armenians, theologian, sweat,
musicologist, composer, historian of the 12th century Nerses Shnorhaly.

White house, spacious

With black chicks

They say and they say

Like people with languages.

Both fables and riddles contain a large emotional charge and can generate a lot of interest among
students. They also provide an opportunity to consider values, value oriented learning [22, 23].
Unfortunately, teachers do not use these excellent materials to energize the learning process. One of
the reasons is their absence in curricula, although, together with mathematics, they perform the same
function of the intellectual development of the student. The next reason of a technical nature is
associated with the difficulties of searching them, finding and involving in the educational process.
ICT tools provide an excellent environment for overcoming these challenges.

Nine hrakhchakans of Shirakatsi, which were offered to the participants of the feasts, have
survived to us [18, p. 62]. The first one is remarkable.

Tell a friend, "I can guess when you want to dine and how much wine you want to drink." If he
says to you: “Guess”, tell him: “Think in your mind the number of hours you want to have lunch.
Double it up. Add five to it. Multiply by five, add ten and multiply by ten. Add the amount of wine
you want to drink. " When he has done this, ask him what the number is. Always subtract 350 from
this number, see how many hundreds are in the remaining number, this will be the time when he wants
to dine, and the remaining number less than one hundred will be the amount of wine. If your friend is
inexperienced and the amount of wine will be one hundred, then tell him that it is impossible to drink
so much wine in an hour. "

Speaking in modern mathematical language, here Shirakatsi, in fact, reduces the modeling of
the problem to an indefinite equation with two unknowns. However, Shirakatsi's solution is carried
out not using known methods for solving indefinite equations, but using a combination of
mathematical knowledge and of applied field. This approach has no analogues in mathematics
education. The unexpectedness of the solution, together with joy and surprise, gives the task a certain
aesthetic appeal.

The Khrakhchakans of Shirakatsi also performed the function of spreading and rooting spiritual
values by graviting and complementing them with the value of truth. With the help of mathematical
problems, a similar function was performed already during the Enlightenment in Holland, by placing
mathematical problems to be solved on the pillars of cities. The solution of such a problem
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contributed, for example, to the subsequent career of twenty-year-old French army soldier René
Descartes in the field of science.

Times have changed and instead of feasts and pillars, today we have powerful means to achieve
our goals. In particular, in the case above, ICT is also an important means of manifesting emotional
experiences and entertainment. An important means of searching, collecting and demonstrating
historical facts, including entertaining mathematical stories, problems, information about their
authors, relevant times is an electronic interactive whiteboard, which is connected to the Internet.
Students will enjoy doing the same actions via computer at home.

It should be noted that in the conditions of traditional education, it is technically difficult and
time-consuming to include such materials in the educational process. The electronic interactive
whiteboard, using the capabilities of the Internet eliminates these difficulties. The lesson becomes
more interesting and livelier, involving more students.

Humor is an important factor in enlivening the lesson with entertainment. This is a good-
natured, harmless, but at the same time 'toothless' laugh, a smile. Humor improves the phenomenon,
cleanses from flaws, helps to reveal social value in it.

In the life of a modern person, anecdote-a type of humor, plays an important role. Anecdote
increases the life potential of a person, transfers positive charges. Anecdotes are classified by topics.
Here is an anecdote about Lenin.

After long discussions, God and the Devil decide to send Lenin's soul to hell. After a while, the
Devil complains to God: "Take Lenin to you, since my devils have raised a rebellion and want heavenly
life instead of hellish work." God agrees. After a while, the Devil again meets God and asks: "Well,
how is Lenin?" God begins to get angry with the Devil: "Firstly, not God, but comrade God, secondly,
there is no God, and finally, do not hold me back, I am in a hurry to the meeting."

The topic of the Armenian radio is widespread. Here's an example. The Armenian radio is asked:
"Is there life on Mars?" Armenian radio replies: "And not there either.”

Anecdotes about mathematics are also widespread. Here are some of them.

"When are you going to correct 'poor' in math?" “I don’t know, Mom! The teacher carries the
register with her all the time! "

Three mathematicians went hunting. Seeing the boar, the first mathematician fired and missed
one meter to the right. The second shot and missed a meter to the left. The third carefully looked at all
this, thought something in his mind and happily said: "Guys, everything is ok, on average we shot him!"

The balloon landed on the field and the people in the balloon asked the only person on the field,

"Where are we?" "In a balloon," the man replied. “He's a mathematician,” said one of the people in the
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balloon. “How did you know?” They asked him. “Only a mathematician could give such a precise and
useless answer,” he replied.

Both in the search for entertainment and humor, anecdote, the role of the Internet and the
computer is important. People usually find it difficult to remember an anecdote. In this case, the
computer can help. The Internet promotes the search for anecdotes and humorous stories. It should be
noted that such a search in this case has an intellectual character. If the student fulfills the teacher's task,
then the obstacle can be difficult and complicated, but it can always be overcome. That is, when
examining, searching for humorous materials, several signs of mathematical beauty appear, which give
the processes a great aesthetic appeal and a great emotional charge.

The teacher can sometimes ask students to find humorous stories, anecdotes on math topics. He
and his students can find similar stories on the Internet together. Joint searches, finding, discovering
fables, riddles, their interpretations, solutions with students are manifestations of the aesthetic sign of
intellectual search. On the other hand, they are important actions of joint learning, returning the student
to the natural channel of learning, and correspond to the ideas of academician A.L. Semenov on the

pedagogical approach "learning to learn" [4].

5. Conclusions

The problem of the formation of positive emotions and emotional experiences of students in the
process of teaching mathematics is closely related to the digitalization of the process of teaching
mathematics. Here, IR technologies are in good harmony with the signs of scientific or mathematical
beauty, which becomes one of the main reasons for the manifestation of positive emotional experiences
of students.

Emotions and emotional experiences of satisfaction play a large role in the formation of cognition.
Here, IR technologies, which are available to all students, significantly contribute to the formation of
two levels of cognition of Bloom's taxonomy - knowledge and application, and for the formation of
understanding and higher levels of cognition, more significant ICT tools are needed. IR technologies
increase emotional experiences of pleasure and have tendency to lead society towards hedonistic
lifestyles.

IR technologies significantly increase the interest of students in the process of teaching
mathematics, which is also confirmed experimentally. IR technologies also activate the intellectual
emotions of surprise and guesswork, which are of great importance for improving the effectiveness of

the process of teaching mathematics.
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ICT tools can be used to activate the emotions of cooperation and thus increase the effectiveness
of the learning process in mathematics. To do this, you can use historical tasks, fables, riddles,

anecdotes.
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UunNgdnNraueCk Hrouuy 20k3QG6rt UL GUUSPYUYUL UreNke3UL
EqU8LUSUUL NUSUULLE NhU
Uhpuybyui Zundjkunn Unipkih
Udipnipnid:  Upjpwnwtpmd  putwpyynud £ dwpbdwnpluyh puuwduundut
qnpépupugnid unynpnnibph dnn gpuljui hnyqph winhjugdwb jughpp Yppentpjui
pYujtugdwtt hwdwwnbpunnid: Npybku wlnhqugunny gnpénuubp phunwplynd Gu
dwpbtdwnhluyh b btpw niumgdwb gnpépupugh ghinughunwljut qpuysnipniup b S2S
gnpshpwljuqup: Thunwplynud k S2S dhongutph nlipp pajupupdusnipjutt hnyqbph b
hniquljul wwypmdibph ppubinpdwl dhe Lwhwsnynipjut wwppkp  dwljupnquljikph
Alwnpuwtt hwdwwnbtpuwnnid: 8npjg £ mipynid hw&nyph hniquijut wypnidutph htwn Sz
wnkjuninghwubph Juwwywsénipjniup. Sz wbkluninghwubpp wybjugunmd tu uydws
wuypnidubpp b niubkt hwuwpwlnipniip niyh hignuhunwljuwt wypbubpy mwikne
dvhwnnd: SZ mbjuuninghwbkpp winmhduginid bt twb htnbEjunniw hnyqbpp: Pusybu
htwwppppnipniuip nt qupdwipp, Jpwhnidt m Ypwhdwb hnyqbpp owwn ks
wbwlmpmnit nukt dwptdwnhuwh ntunigdwt qnpépupwugh wpynibwybnnipju
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pupdpugdut hwdwp: 6] Sz wblunnghwubpp bwwybu wgqpmd Bu gpu Jpue
Uwubwynpuybu, wolhmmwnwbtpnid putwplynid £ hEkwnwppppuwowpd, wuundwlwbt b
punphwipuwbu pugph nsdwt numgdwtt gnpénid §nwhbnt hmquljut wwpndh
towbwlnipniup: Tthunwpynid £ wnwehtt hwjugphg dywpbtdwnhljuihg nt tpw ntunigdw

qnpéplipughg hkont  hudwgnpswlguyht dp hoyggh qlupdwiph  ghuwplnudp:
Ugjpwnnwipnid npybu hniqujwt wyn wypmudht hwgbkgunng wynipbp, nhnwuplynd ko
wiklnnunubpp, hwubnijubpp, wnwlubkpp, 7-pny nuph hwbpwhwyn hwy dupkdwnhlnu
Utwthw Chpuljwugnt ppwpjidwbwjuutbpp:

Pwtiwh puntp. Uwpbdunhjuih quuuduindut gnpépupwg, Yppnipjut pyujuwugnid,
hnyqtp, htwnwppppnipnit, hwdnyp, whwljuluw), gnipwlnipini, qupdwp, hnudnp,
ghnuljuit ginkgynipyut tywhtbp:

POSITIVE EMOTIONS OF STUDENTS IN THE CONTEXT OF DIGITALIZATION
MATHEMATICS EDUCATION
Mikaelian Hamlet Suren

Summary. The article deals with the problem of activating positive emotions among students in the
process of teaching mathematics in the context of digitalization of education. The aesthetic appeal of
mathematics, its learning process, and ICT tools are seen as contributing factors. The role of ICT tools
in the manifestation of emotions and emotional experiences of satisfaction in the context of the
formation of different levels of cognition is considered. The connection of IR technologies with
emotional sensations of pleasure is shown: IR technologies enhance these feelings and tend to lead
society to a hedonistic lifestyle. IR technologies also activate intellectual emotions. Like curiosity and
surprise, the emotions of guessing are very important for improving the effectiveness of the process
of learning mathematics. And IR technologies have a significant impact on this. In particular, the
paper examines the importance of the emotional form of guesswork in teaching fascinating, historical
and problem solving in general. Considered at first glance away from mathematics and the process of
learning the emotions of fun. Anecdotes, riddles, parables of the famous Armenian mathematician of
the 7th century Anania Shirakatsi are considered as materials leading to this emotional experience.

Key words. The process of teaching mathematics, digitalization of education, emotions, interest,

pleasure, surprise, conjecture, fun, humor, signs of scientific beauty.
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IIO3UTUBHBIE SMOIINU YYAIIINXCA B YCJIOBUAX IMPPOBU3ATTN
MATEMATUYECKOI'O OBPA3OBAHUA
Murxaenar Iamrer CypenoBuy

Pesrore. B craree paccmarpuBaeTcs Ipo6ieMa aKTHBH3AIUHU IIOJOKUTEIBHBIX SMOLMM y ydYalTuXcs B
mpomecce 0oOydeHMA MaTeMaTMKe B YCIOBHAX IuGpoBU3aluM OOpa3sOBaHHMA. OCTETHYeCKas
IIpUBJIEKaTeTbHOCTh MaTeMATHKH, Ipoluecca ee obydenus u mHcTpyMeHTs! MIKT paccmarpuBarorcs Kak
croco6eTByromue paxTopsl. Paccmorpena pons cpencrs KT B nmposiBieHuy SMOLME ¥ SMOIIMOHAIBHBIX
IepeXuBaHUH yJIOBIeTBOPeHN A B KOHTeKCTe (QOPMUPOBaHNUA PAa3HBIX YPOBHell mosHaHus. IlokazaHa cBA3b
HK-rexHomoruii ¢ SMOIMOHAJIBHBIMY IIepeKUBAaHUAMHU yA0BOIbCTBUA: MIK-TexHONIOTMY yCHINBAIOT 9TH
IepeXHBaHUA U CTPEMATCA IIPUBECTH OOIIECTBO K reJJOHHCTHYECKOMY o6pasy »xusHu. VK-rexHonrornn
TaKXXe aKTUBU3HPYIOT MHTeJUIeKTyalbHble SMOIuuU. I[0g06HO II0OOMIBITCTBY U YIUBIEHHIO, SMOLUH OT
IOTafKM OYeHb BAKHBI IS IOBBIMIEHHUA 3(h(deKTUBHOCTU Iporecca msydeHus Mmaremaruku. M K-
TeXHOJIOTHHY OKa3bIBAIOT Ha 3TO CylleCTBeHHOe BlIMAHNe. B yacTHOCTH, B CTaThe pacCMaTpUBaeTCA 3HaUYeHUe
SMOIIOHAIBHON (POPMBI OTTafKK B OOyYEHHH YBIeKaTeIbHbIM, HICTOPUYECKIM U PELIeHUIO 3314 B I[€JIOM.
PaccmarpuBaercs Ha mepBbIi B3MJIAZ, B CTOPOHE OT MaTeMaTHKHU U IIPOIleCcC 0OyYeHUA SMOIMAM BeCeIbIi.
B xavecTBe MaTepmasoB, BemyIIUX K OTOMY OMOIMOHAJIBHOMY II€PeXHBAHHIO, PacCMAaTPHBAIOTCS
aHEeKJOTHI, 3aTaJKH, IPUTYN U3BECTHOTO apMaHCKoro Matematuka VII Beka Ananuu [llupaxanmy.

Krrogessie cmoBa: Ilpouecc obydeHus MaTeMaTuke, nudpoBU3anus OOpa3soOBaHUA, SMOIUHU, UHTEpPEC,

YZAOBOJIBCTBUE, YANBIIEHNE, NOr'd/1Kd, BeCelbe, IOMOP, IIPU3HAKN Hay‘IHOfI KpaCOTBI.
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