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0509953030L 9Pz Lobifagem 3q33s (3oebobo gobloBE3Magls Hm-
39 3ealido GHmym®mo LEbol BgduEeMo s3mE3sBgdoL dglfogws vbgs dmb-
9. o0 oo o3MBIMYFHIOIMO 56 MOl MMAMMO Jobss®lols #od-
LEHWOO 5dM 356900 MBS gobobowrmb Lalifjsgerm 3OHmEgldo, Moysb domg-
353030l 93690 Lobiffogarm agads Aolifogegdgel 5dgqal sMBgzs60L mo-
30Lv3EgdLs, Aol M3000Mb Fgudeos Ggo@bomls Hmym®mo LEbol sdmEsbgdo
(5€0MmMH0MIY00, LEA0GIM, YobTSZOMIMIOYENO, LoME0TZ05M, LogsbMsTM-
Moo s Bbg.) Fgo@mBoml s BsMML Lolifogerm d3MmEgldo. sbffsgarmls dsao
5dmbLBOL sEAMMOmMIMo, 39MHIM vy 1330S IMHO bgMbgdo. 53 sMPRJ3560L
39L53gdMBSL 0dangazs 99-12 dMbero (Fomgdo@olzol gmmgboyemo Lsls-
fogamm agads, 2018-2024 fiemgdo, 13): ,L3mes 35¢gdww0s, Y bermbggem-
gmb LoE®Iobgmeo Lfogargds: Lobfogurm Fobogrols 9ES3MdMO35 S AMo-
35¢dHMH0Z5 FofHMYds, b0 1s30mbYdOL, (3690900l Logzrydzeosbs s
256Lb35390 3mBEJJuEHIOT0 obbogngs®. olBy oyMbmdom L3mensdo
d9L5degdgEos 3509d5E030L Laliffoganm 3Mmgldo bsMomvyemo 0dbgls Lbgs-
3lbgs Lobol LsdogdM, sBEIBEIME IO, Lomer0d30sMm sdmEsBIdO, Mm-
3953 35000 4363530009090 9539dB0 943L. FomgdaBngols Lalizmenm
LobgEdI3569eMGdT0 JOMOMHIE 2OBLOWEOs SEAMOOMNTS STM-
blboo BHgdudnmo 50m396900, OHMAWgdLSE Bs3wgdo  gobdsgzomsemgdguo
99399A0 9943L 300069 Ladogdm, sMLESBMEHE s Lomeod3nsm Sdm-
39690L. ©sfiygd0m0o 3¢slgdol 35019dsE030L Fobfogergdergdolsmagols sbgomo
Lobols 5dm 396900l dmdogds s 3500 53mbLBOL Igmmegdol/bgmbgdols Igomm-
QYO0 539353905 bgendolsfizmdo oM sMOL, Moysb JsMomvyer Lobsdgo-
@930 53 1530bYdOL LFagengdsls Fombvyendo 00306 03319309, Lodstromnag-
™30 93MYOOGH0MYOM0 MBoqglo Lobifagwgdwgdol Bomgds@ogol s
05990000 256500530l 3IM03M)dgdols sboecrobo sB3969dL, M Ladoy-
dm 5 LME0d305M 5TM35BGOOL STMbLBOL 39MdM o L3O IMO Tgom-
©9%0L Lffogangds o6 bgds 350093530 30L 390m©03ol Lalffogerm 3wMligddo,
M3 91939 9OM-9MHM0 bgerolidgddergaro Bod@EmMos, Labfsgurm dMmEgldo
Bogmmmm sigmo Labol s3m3969d0. Lodogdm, sGSEBIMEIE s Lomeod-
30500M 53m3sbgdol $3mbLBOL dgmmEadBYbgdbgdbg s 3500 BoMm35%Y

5099000 3¢oligdols Lalfogwrm 3Mod303od0 53bsdgbE Mo 33093900
G905 53530 PgMgool Lobgudfoxnm mboggmbo@g@do, dosa™med 33930l
390093900L 253M390gds 35009353030l dLfogegdgEms GoMmm FMHobmgol
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0OMEYO 53w)353905L B3Mesdo 5MHIMO 33035 309336 MMM bob-
03560 9m, 0l LodoMmz9wmdo. 30039 M0ad0, 993009090 Jomgds-
A030L FsLfogargdgems Lomsbsm dmdBsgds, ®™A dso gdarmb Lsdogdm,
3M3LEOBIM G0, Lom0d305M 5dM(3569d0L LMEgMma30E o 53mbLBS s
o0 Lfogamgds. 530l Igliobgd a. 3mos (Polya 1981: 12) ogenols, Gmd dsomgds-
A030L 335350 Fobffogzagdegdo oBEgdYeo wbs 0y3696 dsogds@o-
39960 5dm 356700l 53mbLBOL MBatgdl. Aol 30sBB0s, MMI sMLESBIME O
3093530 3w9M0 59M356gdOL 5dMbLBS 6593000 FgamddgEgd0mo Lsdwydoms.
M3O™ d9BH0E, 0L boBRsBI0m 5©0b0dbI3L 5B BN E IO F500gTdE0Iv-
0 59m3569d0L 5dMbLBOL Lbgslbgs, gMmTobgmOliagsh asblbgsgqdmwo dg-
0O™Mgd0L 49BBOEZ0L sEOWGdIMBIL, MOLMZOLSE RoMYsEOdGdIGBMO
593L Dm0 faligdo s MBLEBIMEMEO 53M39BIdOL 5AMbLBOLSL Lagaw-
90 0sbb0s 3500 056303 Y3MHMBO” Qodmygbgds: dsbfagergdgeds
3mbo3e09900 Mbs A89M3Z0mL 5MLsblbgaro sdmE3sbol s™BTo, dmLfogerg-
9035 1605 gdemb 5dmEsbol 30MHMBdOL LMEYMROWO Yoaqds, JoLO Yymagen-
dbM03 o5BMYdS. A50bLYBMB 5dMbLBO@O bmd 56 5930 Abo3L0 s3M396s, ¢
59mbLBOO g3 A50bLGEME MMM 5TMbLBIL, sdMBbLBgO sdm3s6oLsm-
306 dmogodmmb dslBy MBOH™ B530gd0 LoMmoveols 3Jmbg sdbTstg sdm-
3965, ®MAob LsdMoegdom Fglsdegdgaro 0gbgds s3mlsblbgwo s3miEsbols
Bofioemol goqoFMs, 30MMmdgd0L dbmerm bsfowols 39bs@hmbgds, sbstbg-
Bols 299mGHmM39ds o 9.8. odbEMId0m 02039 0YMISS 2oBMgdwo B53-
6mddo (Safuanov 2014: 55-59).

Bs86mddo (Gazizov ... 2018) 53BHMMIO0 M3W0sD, HMI sMHIVBESBIME V-
@0 53356900l 5dmbLBOL bbgsslibgs dgmmagdol dglfagans bgwals «fiymdls
3B BOBIMEHME0 SBOHMZBYIOL A9630050gdL, Mo3E gbToMmgds 5056 JOL
399m7J39090000 3OHMdEGINOOL 250 FMs30. Jobo SHBOOM, 0l 5Es3d056gd0,
M3 gd03 BEIBME Mo sBOHM369096, 39M139ML sbowls 396 F94360sb.
dsb 305BB0s, MM Jg0mJdggdOmO 35 gds 5MOL Jglobodbogo ybs momm-
90 50530560l 30MHM36v90 FqLsdwrgdemdgdols 2sdmlbsgergbs, bmanm
50m 356900l 5dMbLBOL §3M0LEH030 FgmMEIdO LodN)ogdL 03 Yo5]-
A0OHEOIL 5030560l G93mMddngd0m0 FqlsdagdMdId0, M3 BHOL Mgo-
& 3bM3MH9d530 o0 oldgdgdoL Tobligdl.

Dma0gHo 53BHMOL 593L I3YMds oblsbM3zM™ML Lodogdm, SEMLE)b-
QIO-F¥00, LomE033050M 5dM(3569d0L MO sHYxdOMO 3¢slgdOL Lal-
foganm 3MsdBHozsdo (Khalmuratovna 2020). 5009696 Logo@xodmgdol bob-
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G999, OHMAgdoE byl MHygmdgb ©sfygdomo Jansligdol dmbfogargms
3BMHM36900L bbgaalbgs Labol (ma03m®mo, d90mddggdomo s bbg.) aob-
300050905, MOLMZ0LSE 299MYgbgdwE0s LodogdMm, sMLEBPIMEWO, om-
©0330500M 5dM 356930l 53mMbLBOL Lbgsslbgs doymds s dgomeo/bgdbo
(Sapazhanov ... 2021, Djurakulova 2019, Sailaubek & Imanbek 2020). Lsdogdm,
3M3LEOBM G0, LsMmE0d30sm 5dmEBYdOL 53mbLBOL s Lffsgangdols
Lo300bgd0 BMBETIBEBHMMs© 2odM3zMgeos 6580mddo (Kammaw ... 1981),
OIGEB0E, 93GMMGO0 253myma3gh Lolifogerm Lo@sEogdol bsd Labgl, ¢m-
3903 993538000 B3mesdo 53m356900L 53mblibols Lfjogwgdols bgoqsls-
bgo LEAMoBYa0gdL: I-olgmo BEBOEHMEo 53M(356900L sdmbLbs, MHmMdgen-
09 5dmbLbol Bmso IgonmEgdo dmbEsg3eggdoLsm30L (36MdOEIO 56 SMOU;
IT-0L9m0 LEebsME MO 53356900l SAMbBs, HMIgems sdmblibs dmUifaz-
©9900L5sm30L 9339 36MBOO0s; TIT-5M0lEbMEEO 53M3569d0L 53mblbs
(Kamman ... 1981: 31). 53¢™M900 5M5LE9BsMEHM@0 58m356900L sdmbLBOL
36MOmEgLdo A59myma3qb mé 360d369arm356 dqdsagbgar 9amgdgb@l: sdm3sbols
Homdmagbsly o 53mbLBOL dogdsls. Mol 93G5 93G™MMIDO 5MLE bt~
Ao 53m356900L 53mbliBolsmzol 04gbadgb m®, 9P Tsbgmoliopsh asblbgs-
39099 30QAMAsL: 300390 9dYsMmgds s8mEsbol FaMdmygbsls dcoymdsty-
MdsmMs LOZMEYA0, BgMMY-53M360L Y3965l (DY) J3950m35690Bg
(Kammawn ... 1981: 121).

JoOH 0 IGO0 3H0 sSHBOHOL OLEMM0sd0 53 Lo30MbYdOL 330935L O-
0 bbob obEHMM0s 560 593L. 30039 3MMBIMOTS 535D IMMSEOTZ0¢Ts
239B5bmM 3090 5MLEHBIMEWO 5TMEs6gd0L sdmMbLBOL dogdols Lfsgwg-
b0l d93bogmmo 331935, 3.0MMsE0T300 5MoliESBIM G0 sdmM3969-
B0l 53mblbol 3OmEglido asdmygmas mM sMLYd0m Fgdaagbger gangdgb@b:
59m3560L FomBmeggbsls, ol 2500smtRaBsl F509ToBH030L 9By s sdm3s-
Bols 5dmblbol dogdsls, MMIgEr0E IFMINIO0s 5dMEBOL Fomdmeagbols
bogebbg s d08oMew0s dolbo s3mblbol glodgdemdols o6 Jgudegd-
@MdOL YYbsBY (IMGsodgzoo 1991). s3EmM0 QoboboIsgls sMol?)eb-
QOG0 53356900l 53MbLBOLET0 MG FoAMBsl. 300390 JoyMIss
29m3560L Fomdmegqbs damdstmgmdoms LogMgdo, dgmmg - sdmEsbols Mg-
99309 939°9m35690%g. 53m39560L Fomdmepqbaols damdstgmdoms LogMEg-
9o 353806090 (369090L: Lafyolio, I0BEMdMO30 dYMIsMYMds; FAMISMYM-
B0l 50fgMs; M3gMoEMMO, A5M©sdddbgero gMmo dgmdstgmdols dgmmado;

321



94030 BIHIN0L  LOLINIBNB ‘IN3IGLOSGISNL 3(03BT, 2022, Ne2(20)

3 M3oMgmdImMs LO3MEY; J0gdOL (R5sMPRI30L) LogMEY. (Lo, HMA, M3
MROE O530MBsrmH0s dogdols Igomo, Joo WBMM 30(MHMS dobo dogdol
103 39. BBOLOWS3L 0gdOL MM Lsbgls: y39es gladerm 35M0sBEJOOL dGTS
dogdsl (LoE®MBA0 AooMPY3S, LMD FoomMPg3zs); dodoMove (BmEglico-
39099m) 4505MBRg39L. dogdol 3Mm3gLl dymMdsMgmdsms bLogMEgdo . dm-
503300 M35¢LR0BMO 4MH53303490 IMYom [oMmBmoaqbls (Fmes-
03300 ... 2008).

B3960 2960l dog® Lodogdm, s@sliESBEIMEH™W, LomMmE0d305M STMBS-
6900l 33an935L 30gdegbs sMegMmo LsdgEbogmm LBsE0s s FMmbmaMLx0y,
OMIgddoa ©e353dszgm Lbfogargdol Lbgsalbgs Loggbm®Bg Lodogdm,
3MBBOBIMEH0. LdME0d30sM 53M(356900L sdMbLBOL s Lfsgargdols
Logombgdo, 89350-406900 5000-bg dg@o Lodogdm, sMslEsbsMEWO, bo-
M03300M  53m3565m5 LoLEBYIGOO JWsligdol dobgzom. Ro@sMgdwwo
3309390000 ©3sLEHWMHS LEA0GdIM, sMIVEIBIMEMEO, Lomod30sm
00m 35690l BoMZ0L 59930 gdMds B3meol Lalifogarm 3MmEgldo dml-
$o30900 8b53MOdM030, AMBIOMH0Z0, BLOJM-BOoBOMEMAO0MMHO Fqlodegdenm-
0900L 5 3507935E03530 Fo0 IMIBsGOOL MbOL GqLsdsdols (Fbozzsdg
Q5 09MHdModzomo 2022, d9@dMwod30eo ... 2021, d9Mmdmwwodz0wo ©s
69599 2021. dgHderodzowmo ... 2019, dgHIModzomo s dgysdg 2017,
09 3M0IZ300 s dMgsdg 2016, dgMdMeodzowo 2016, d9MdmEod30e0
Q5 dMgadg 2015. aoMs 530ls, B396 0gM 53To39de0s GBI s 03539
39009300 LabZMmeEr™ s LoME0d35M 5IMESBYdOL 5TMBLBOL IgonmEo
31399dBH9d0 s 3500 BIOMZ0L FGPMPO 3OO s13gdBHYd0 Lodrsem LMol
Lodogg Logzgb™By (dgMHIEodzoeo 2018).

BoME0330500M, B530GOM, SMVLEIBEIOEHNO 5dM3569d0L 53mbLBOL dg-
0MEYdoL/HYMbYdOL 33ag35 S o0 R3S L3Ol Loliogwrm dMmgldo
399 9GO Mos Mo doMmE™ B39gbL J399obsdo, 56039 Lobmzatysmg-
05@3. M5D93 393Y39gdL JoOH039e0 s LEBEZIMAMINIO 9Ju3gMEJOOL
51336900 00 Log™bE ™M 3MMadBgdbY, dMIWgdToa 9S3G™MMIOTS 250ToMK 3L
O3 BodsMm39wmdo, olig LaBEZsMASMgm. {1, 2,3, 4,5, 6, 7 s bbg]. bado-
0™, 5MLEHBIMEH0, LomE0d30500M 53MEsBYOOL 5dMbLBOL Igomegdl
@5 o Lffoggdol 33¢935L J0gd3bs dmenm sofiengryendo Msdgbodg Ls-
MJA™MOH oLYIMHESE0S Bomgda03ol bFsgegdol dgommen3sdo, MHmAgems
dMdbogds o (33 IMbs 53530 FaMgomol Lsbgadfogm mbogg™bodg-
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GO0 gobosmengdols 3g360gMH9d9d0L Lomd@mMm™ 3MHMAMITOL Bty qddo.

UBOB0530 FoEbOEEo 43593l FYgd0m Jsligddo Ladogdm. SEslEeb-
QOEH™MO0, LdME0I305M 3JJuEHMMO 58m3569d0L 53MbLBOL dgmmo, Mm-
39w0@3 393906MHgds HOEb300m F9oMadgdl s 9dmnbgzg3gdolL sBseoBL. o3
3900 BoMOOM 259mygbgds 5938 sfi4gd0mo Jasligdols Lalfsgwrm dtad@o-
3930 5 56 (300000gdS LolZMEM 3MMAMSTsl, 396 gl IgNMO FdMYygbgdwIeo
93993L 99m 396900l 5M0gE03wo oMM 5dMbLEOLLL, MoE bdomMao
5831369099005 5dm 3560l 30MHMdITo dmEgdMeo MHmdgeody 3mb3Mgdeo
LoOOL y3zges dglsdgrm d9dmbg39d0L 2obbozslmsb, b ygzgus dglisd-
@ 399000b393900056 00 §3939000b393900L 259myma3slidsb, Mms dgladeng-
0905 3mbagl 96 o6 dmbgls 53m3560l 3oMMdsTo sEFgMomo dmgagbs 6
303980, 3060Boer®o 56 Fodlodocr®o 360d36gamdYdOL dmddBOLSL o
bbg. »bs 9936036mm, H™I Bmyxg® M0Eb3000 F9EeMgdgdol godmygbgds
3962 390093L 0dangzs oligmo sdMEIBIdOL $8MbLBOL MMU, Mmss sdmEsBol
50mblbs 939dbads MOELIMS FoygmaoMdL, MMEs 58m(3569d0L Seygdc¥Y)-
@0 30aMdom 5dmblBoLsl 300wgds gHm-miEbmd0sBo §HR030 JobEMEgds
s bbg. gob3obowmon Moabgomo G9stgdgdols s dgdmbggzgdols sbogro-
bob godmygbadoo H589b0dg Lodogdm, s6oLEIBM M0, LomMmE0d305M
00m3565. 2oBlobowsgo 58mEsbgdOL 0gdoE03ol FgMmbg30Lsl Foliffogzwgdgan-
35 9BLO3MPMRRWO YMMOLIdS 1B B0sgE0ML STMEBIdOL d3ModE 0350
25804g496900L  FglodEgdEMBdGOL. oS0, Mo ® (3bM3MYdST0 5o~
305690l ym39wEOOMI© Ybgdsm dobodmadol s doduod Mol sMsgMO
59m 3560 49050Y3930. Y39 50530560 F0JMHMBL oMMl Jobodsey® Jvys-
930 Gg5LMvEml 35glods Mo Lsdw)dsm, obodserwmo sbsbatx gdom
8000Mmb JogduodogwMO FMAGOS s Bb3. sgmo 5dm3569d0L QoBbow3zs stiyg-
3000 3wsligdosbgg Mbs o30fiymom. LsoliBMszom© sbzobowmm
59009b0dg sdm356s.

5903565 1. 3590m 35MHEL 593l 130 @ogs. 5 ox0Lash Aol Bgmdamos yos-
39-00mU Lod5dm folid30e0, 7 sg30LY6-00dMTo35¢00, 14 ITOLYSE-g0m-
3903M0-6530. M»303RM06530 19 g™ 0o, ®dMI35¢0-8 MmJHm, Foldzowmo
6 cg®m. 35gb03dMA MdEYBO MIHMU 453MIMI539ds 9w J5F0M JoMenls?

5dm3560L 53mbLBOL sfyqdsdg olffogargdgeds ImbEsgewggdol ywms-
M9ds bs F0s3gMmml 0dsL, M) Mo M3MEIBMBdOL Tolognals batrxogls dsdo-
@M 3SOE0 © M53Ib 565BIMEMadIL 00gdL Lobo33erm, M6 sdm(3o-
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6530 dmbmgboos dodliodogrmo MoBHOL A58MIMTsg39gds, bragrm Msbbols
259mb533s3909ge0 sLogols MomEabmds Jgbrwmwos. Fsbfsgwgdgeo
4o965000q05L 455355300 gdl 035%g, M gHo MZ3000IBMOBS30L sTBOYdSL
F06OHg0s BMLE© 0dIbo oRs-14, MoE MMO MOdMI535¢0ol sIBsGdL,
39650 90 M30000x8M06530 ROML MBOHM JZ0M0, 30C0MY MMO NOMISZs-
0. 35L§o309890 IMB-{o3eq9dL alizadl 30mbgal, MMIgeo Lomadsdmls
3939009055 90s6dg[mbowo 0dolsm3z0l, MMI dsglodseyMo dmygds doo-
@Ml 3530M 35ME35? MBS OY0BYdS, HMIGO 5MSTSTM Y53900gdSS
30Bs6dgHmboero, 530L Fgdgy Lomsbom 30mbzgd0m Ao9M3393L Mdgbo
Sbg0 Bomedsdm Mbs sIBsEIL. IMUFogeggdo FosEbmd0gMgdab, tma
SBMO 505 593V 9MHoBY FgB0 0dMTZOL 2530009dL. 5Tolisb, ImUfogarggd-
35 mbs ©5500H0bME Mo J9dmbagzsdo vbs 253900l MBMTSZ5CO s Mo
39000b3930d0 5Md. 9999 9oL bbgs Lomsds-8madol sdbswgdols dg-
LGOI MBOGOOL 456 33935D9. 15 k306 Fgodwgds o390l bsdo fols-
33000 (399mbogse00 18 md®mm) b M30m3RM0bsz0 (d9dmliagswo 19 mdmm s
dmMbgboro 1 oxs). 58 99dnbgg35d0i Lomsbosme slidwyero 30mbggdom
dmbFogenggd0 d03gb sli3zbdy, MMA sSHBMO 565 593L sMwYdgEGL MmO Fob-
33000l 45390090sL. 5953 L3 ggdo MBs 499033696 Mo@™a s MmOl
MBs 2593900mL 3530M oMo MO 56 ghmo Foldzomo, 56 LsgMomm oM
2953900 folidgowo. gl 60dbogl, Mmd dsdogrm 35Mends godegds sbom-
XU 5059939 BHgl 7+2-5=17 og3s. 530l 9y $9m3960L 53mblibs doM@EHog0s.
030m3-53006530 w9605 4553900mU 8 56 9. Fgmg Ggdmbggzedo b396 dogomgdom
dbMEME 9 M300IFH063L, 30039 Fgdmbz93580 8 M30mIRM0bIZ3E gi-
05 QORJO0 YRS 300093 MM Folidgzoml s MdMIsz5el (™I 300~
303065379 330600 QOML) s IMRYdS 3003 GO0 RS, LEdMEMM, Jo-
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Solving exploratory, non-standard, Olympiad mathematical problems is a creative and
methodically challenging process. Solving the problem requires full consideration of all
its components. Special attention should be paid to the use of numerical comparisons and
case analysis in solving exploratory, non-standard, Olympiad problems in the primary
grades. The complexity of the problem under consideration is determined only by the
teacher and depends on the level of students performance, their mental and psycho-
physiological data, school and study/teaching profile. The problems discussed in the
article give a clear idea to elementary school mathematics teachers, in what form the
learning process should be conducted and what kind of problems should be included
in mathematics teaching process in the primary grades. Solving such problems requires
students to activate previously acquired knowledge and create new knowledge on that
basis, which makes the learning process interesting and attractive for students. Having
carefully studied the article, the teacher will easily be able to create similar problems,
which will be used later in the teaching process. At the end of the article, relevant

methodological conclusions were drawn.

Keywords: exploratory problem, text-based problem, numerical comparison, case
analysis, methodology.

The national curriculum for mathematics clearly defines in which classes
what kind of text problems should be studied. But it does not specify what kind
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of text-based problems should be considered in the educational process, because
the national curriculum for mathematics gives the teacher freedom of choice, he/
she can choose what kind of problems (algorithmic, exploratory, developmental,
Olympiad, interdisciplinary, etc.) to select and include in the educational process;
to teach algorithmic, private or special techniques of solving them. This choice
is possible in accordance with Article 12 (National Mathematics Curriculum,
2018-2024, 13): “The school is required to ensure in-depth learning: step-by-step
and comprehensive delivery of learning material, thorough discussion of new
issues and concepts in different contexts”. On it basis, in school, it is possible to
include different types of exploratory, non-standard, Olympiad problems in the
process of teaching mathematics, which have a high developmental effect. In
school textbooks on mathematics, algorithmically solvable text-based problems
are mainly discussed, which have less developmental effect than exploratory,
non-standard and Olympiad problems. It is not possible for elementary school
mathematics teachers to find such problems and develop methodically methods/
techniques to solve them, because in Georgian reality, no one in the past has
taught these issues. The analysis of mathematics and primary education curricula
of accredited higher education institutions in Georgia revealed that private and
special methods of solving exploratory and Olympiad problems are not taught
in mathematics methodology training courses, which is also one of the factors
hindering the inclusion of such problems in the educational process. Fundamental
research on the methods/techniques of solving exploratory, non-standard and
Olympiad problems and their inclusion in the educational practice of primary
classes is conducted at Akaki Tsereteli State University, but the dissemination
of research findings to a wider range of mathematics teachers still remains a
challenge.

A number of studies have been devoted to the methodical processing of
exploratory, non-standard, Olympiad problems at school, both abroad and in
Georgia. First of all, it is necessary to properly train mathematics teachers so
that they can solve exploratory, non-standard, Olympiad problems perfectly and
teach them as well. In this regard, G. Poya (Polya 1981: 12) believes that future
mathematics teachers are required to master the skills of solving mathematical
problems. He believes that solving non-standard mathematical problems is
a truly creative work. Moreover, he emphasizes the need to consider various
different methods of solving non-standard mathematical problems, for which he

has established general rules and considers mandatory their consistent use when
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solving non-standard problems: the teacher should clarify the essence of the
problem to be solved, the students should be able to fully understand the statement
of a problem, have a complete understanding of a problem, to remember if they
have solved a similar problem, and if they have solved it, to remember how they
solved it, to think of an auxiliary problem with less complexity for the problem
to be solved, through which it will be possible to solve part of the problem, keep
only part of the statement, omit the rest, and so on. Approximately the same
approach is used in the paper (Safuanov 2014: 55-59).

In the paper (Gazizov ... 2018) the authors believe that studying different
methods of solving non-standard problems contributes to the development
of unconventional thinking, which helps people to solve creative problems.
According to him, those people who think standardly can create nothing new. He
believes that a creative problem is an excellent way to reveal the personal abilities
of each person, and heuristic methods of solving the problems allow to activate
a person’s creative abilities, which improves their employment opportunities in
the real life.

Some authors have attempted to determine the role of exploratory, non-
standard, Olympiad problems in the educational practice of primary grades
(Khalmuratova 2020). They establish systems of exercises that contribute to the
development of different types of thinking (logical, creative, etc.) of elementary
school students, for which various approaches and methods/techniques for
solving exploratory, non-standard, Olympiad problems are used (Sapazhanov
... 2021, Djurakulova 2019, Sailaubek & Imanbek 2020). The issues of solving
and teaching exploratory, non-standard, Olympiad problems are fundamentally
investigated in the paper (Kaplan ... 1981), in which the authors highlight
three types of educational situations, which are related to different strategies
of teaching problem solving at school: I- solving such standard problems, the
general solutions of which are not known to students; II - solving such standard
problems the solutions of which are already known to students; III- solving
non-standard problems (Kaplan ... 1981: 31). In the process of solving non-
standard problems, the authors distinguish two important constituent elements:
presentation of the problem and search for a solution. After that, the authors
use two different approaches for solving non-standard problems: the first one is
based on the presentation of problem in the state space, and the second one is the
reduction of problem to sub-problems (Kaplan ... 1981: 121).

In the history of Georgian methodological thought, the research into these
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issues has no long own history. For the first time, Professor Tamaz Moralishvili
produced a scientific study that addresses teaching the solution of non-standard
problems. T. Moralishvili singled out two essential elements in the process of
solving non-standard problems: the presentation of problem, its translation into
the language of mathematics, and the search for the solution of a problem, which
depends on the way the problem is presented and is aimed at determining the
possibility or impossibility of solving it (Moralishvili 1991). The author discusses
two approaches to solving non-standard problems. The first approach is to
present the problem in the state space, and the second is to reduce problem to
subproblems. He links the concept of problem presentation in the state space with
the following notions: initial, target state; description of the statement; operator,
transforming one state into another; space of states; search (event) space. It is
clear that the more rational is the search method, the narrower is its search space.
He considers two types of searches: blind search for all possible options (in-depth
search, full search); targeted (orderly) search. T. Moralishvili clearly represents
the search process in the state space with a graphic model (Moralishvili ... 2008).

A number of scientific articles and monographs were devoted to the study
of exploratory, non-standard, Olympiad problems by our team, in which we
dealt with the issues related to teaching and solving exploratory, non-standard
Olympiad problems at different levels of education, as well as worked out the
systems of more than 5000 exploratory, non-standard, Olympiad problems
by grade. The conducted studies confirmed the need to include exploratory,
non-standard, Olympiad problems in the educational process of the school in
accordance with the age, mental, psycho-physiological abilities of students and
the level of their training in mathematics (Chkhikvadze and Berdzulishvili.
2022, Berdzulishvili ... 2021, Berdzulishvili and Bregadze, 2021, Berdzulishvili
... 2019, Berdzulishvili and Bregadze 2017, Berdzulishvili and Bregadze 2016,
Berdzulishvili 2016, Berdzulishvili and Bregadze 2015). In addition, we worked
on the methodical aspects of solving the school and Olympiad problems with the
same methods and the methodical aspects of their inclusion in the educational
process at all three levels of general education (Berdzulishvili 2018).

The study of methods/techniques of solving Olympiad, exploratory, non-
standard problems and their inclusion in the educational process of the school is
particularly relevant not only in our country, but also abroad. This is evidenced
by the opinions of Georgian and foreign experts on the grant projects that the
authors won both in Georgia and abroad {1, 2, 3, 4, 5, 6, 7, etc.]. In the last

336



& S9Bdamodgomo, 3. 6gasdy o 3mandgfodg. o. EMAMIdg0emo, o. Aboggady

decade, several doctoral theses on the methods of teaching mathematics were
devoted to the study of these issues, which were prepared and defended within
the framework of the doctoral program Educational Sciences of Akaki Tsereteli
State University.

In the article, we have discussed the method of solving exploratory, non-
standard Olympiad text-based problems in the primary grades, which is related
to numerical comparisons and case analysis. This method is widely used in the
teaching practice of the primary grades and does not go beyond the school
curriculum, we used this method in solving problems with an arithmetic approach,
which is often based on the consideration of all possible cases of any specific
quantity given in the statement of problem, or highlighting those subcases from
all possible cases, when the event or process described in the statement of problem
may or may not occur, when searching for minimum or maximum values, etc.
It should be noted that sometimes the use of numerical comparisons gives good
results when solving such problems, when the solution of problem is based on
the division of integers, when a linear equation with one unknown is obtained
when solving the problems using an algebraic approach. Let us consider some
exploratory, non-standard, Olympiad problems using numerical comparisons
and case analysis. When selecting the topic of the discussed problems, the
teacher should pay special attention to the possibilities of using these problems
in practice. For example, in the real life, people have to solve many minimization
and maximization problems every day. Everyone thinks to do all the work in
minimum time, get the maximum profit at minimum cost, and so on. We should
start discussing such problems from the primary grades. For illustration, let us
consider some of these problems.

Problem 1. Mamilo Karl has 130 boards. Of 5 boards, he can make a toy mill,
of 7 boards - a toy motor ship, of 14 boards — a toy airplane. The airplane costs 19
gold, the motor ship costs 8 gold, and the mill costs 6 gold. How much gold can
Mamilo Karl earn at most?

Before starting to solve the problem, the teacher should draw the students’
attention to how much material Mamilo Karl spends and how much he gets in
return, because the problem requires earning the maximum amount of money,
and the amount of money-making material is limited. The teacher will point
out that making one airplane requires exactly the same number of boards (14)
that could be used to make two motor ships, but one airplane costs more than

two motor ships. The teacher will ask the students which toy should be made in
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order for Mamilo Karl to get the maximum profit? When it is determined which
toy is appropriate to make, then by asking the appropriate questions, it will be
found out how many such toys should be made. Students will realize that there
is no point in making more than one motor ship. In addition, the students should
determine in which cases a heat engine should be made and in which cases it
should not be made. Then he/she moves on to find out the possibilities of making
other toys. 15 boards can be used to make three mills (earning 18 gold) or an
airplane (earning 19 gold and 1 board left over). In this case too, with properly
asked questions, students will come to the conclusion that there is no point in
making any more than two mills. Here again, the students have to figure out why
and when Mamilo Karl should make two mills, one mill, or no mill at all. This
means that Mamilo Karl can spend no more than 7+2.5=17 boards. After that,
the problem is easy to solve. There must be made 8 or 9 airplanes. In the second
case, we get only 9 airplanes, in the first case with 8 airplanes, the boards will be
remained for making two more mills and one motor ship (which costs more than
the airplane) and one more board remains. In the end, the maximum amount
earned by Mamilo Carl will be
8-19+2-6+8=172(gold).

Problem 2. In the watchmaker’s room, there is one clock on each of the four
walls. All four clocks show the wrong time: the first clock is wrong by 2 minutes,
the second - by 3 minutes, the third - by 4 minutes and the fourth - by 5 minutes.
Once, before going for a walk, the watchmaker decided to figure out the exact
time. The clocks showed: 14:54, 14:57, 15:02 and 15:03. Help the watchmaker to
know the exact time.

Here, as in the previous problem, we have to explain to students what
it means that the clock is wrong by 3 minutes. In the previous problem, the
woodpecker’s error was the same in all cases, it counted the votes with less, and
in this problem, some clocks may be ahead of the real time, or behind the real
time. In the statement of the problem, there are no links between the hours, this
will become clear later. Students should not get the impression that all clocks
are either moving forward or falling behind real time at the same time. Then
the teacher should focus students’ attention on the clock screen. The teacher
should ask the students questions that will allow them to determine how many
minutes can be the difference between the maximum/minimum hour readings. If
the students didn’t notice, let them understand that the readings of the first and

fourth clocks differ from each other by 9 minutes. The difference of 9 minutes
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between the clocks is the maximum that can be between clock readings. This
means that one clock is off by 4 minutes (forward or behind) and the another - by
5 minutes (back or forward). Therefore, the exact time is either 14:59 or 14:58. In
the first case, the second clock lags behind by 2 minutes, and the third clock goes
ahead by 3 minutes. The second case is impossible because the clock showing
14:57 is off by 1 minute, which contradicts the statement of the problem. That is,
the exact time is 14:59.

The experiments have shown that if students in the primary grades are getting
used to solving exploratory, non-standard, Olympiad problems using numerical
comparisons and case analysis, then they much more easily learn to solve such
exploratory, non-standard, Olympiad equations/inequalities at the basic and
intermediate levels, when in one part of the equation/inequality, the minimum of
the composition of the given function/functions is equal to the maximum of the
composition of the function/functions given in the second part of the equation/
inequality.

The elementary school students are interested in solving problems related to
the division of numbers, determining age, determining the number of elements
of a set, and so on. Determining the number of elements of a set helps students
solve certain grade problems. It is especially interesting to discuss the exploratory
problems for determining the age of twins. Let us consider the problem 3.

Problem 3. Two mathematicians who had not seen each other for a long time
met. How many children do you have? - asks the first to the second. Three boys,
answers the second. How old are they? The second answers: if you multiply the
ages of all three boys, you will get 36, and if we add them up, we will get your
house number. The information was not enough for the first mathematician. The
second mathematician thought for a while and said: The older boy has blue eyes.
The first mathematician then told the second exactly how old each boy was. How
did he do it? What house number does the first mathematician live in?

In order to solve the problem, the teacher should first of all make up all the
threes whose product is 36. Such threes are: 1, 1, 36/1, 2, 18/1, 3, 12/1, 4, 9/1, 6,
6/2,2,9/2,3, 6/ 3,3, 4. Students will sum up the threes. They get respectively: 38,
21, 16, 14, 13, 13, 11, 10. Among these numbers, only 13 appears twice. Unlike
us, the first mathematician knows his house number, and since he could not
determine the age of the boys, his house number is 13. The age of the boys was
determined unambiguously after the second mathematician told him that the

older boy had blue eyes. This answer is confusing for students, because what
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do blue eyes and age have to do with each other, but the answer hides the
information that is the key to solving the problem. In particular, that one of his
children is an elder. Between our two combinations 1, 6, 6 and 2, 2, 9, in one case
the twins are older, and in the other case one is older, who is 9 years old, and two
are twins, whose age is 2 years. That is, the two twins of the first mathematician
are 2 years old; the eldest is 9 years old and has blue eyes. The house number of
the first mathematician is 13.

Problem 4. The captain Kaucha has four boys and several girls. If we multiply
the captain’s age, which is under 100, by the number of his children and the
length of his ship in whole feet, we get 32118. How old is the captain Kaucha,
how many children does he have, and how long is his ship?

First, let us decompose 32118 into a product of simple co-factors. We have:
according to the statement of problem, the number of the captain’s children is
not less than 5. It is clear that both the age of the captain and the length of
the ship are more than 3. Therefore, let us represent the number 32118 as a
product of three co-factors, each of which is greater than 3. There is only one
such representation that has the form as follows: if we take into account the
restrictions on the captain’s age and the number of his children, we easily find
that the captain is 53 years old, has 6 children, and his ship is 101 feet long.

The teacher can offer students similar problems as homework, the difficulty of
which will be lower than the difficulty of problems discussed in class. Obviously,
the discussed problems do not exhaust all aspects of the topic, but they give a clear
idea of how the teaching process should be conducted and what kind of problems
should be included in junior mathematics classes. Solving such problems requires
students to activate previously acquired knowledge and independently create
new knowledge on that basis, which makes the learning process interesting and

attractive for students.
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