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OMAMOH0  LOOMMEIOL  FBGHMEWGdJdOL  Fgagbs  sM0oL  FoBobdgfimbowo  3mbE3MgEHWME  dgdmbggzsdo
3MB3M9GME  3Eolomsb. 9gagboo  sMsLEHIBIOEHMWO  gobBHMmgdgdol oMMy ©OIMIOEIIN0S
3wosl8o dmbfogamgoms FomgBs@ol3m® dmdbogdsby, LMol 3HMBow DY, Tmbfagmgoms ©L0bEGHIMHYLYdOL
boMolbbBg s bbgs x35J@mMgdbg, GmIgelbsg Y3gwedg 390 domgds@olol Bsbfogzergdgero 03bmdl.
a9bg30bommm  Bmyoghmo  bsbob  sMLEHBIOGHMWO  9BGHMEgdgdoL  sdmblbol @y  Fgpagbols
Mm0gMH M 353906030 Bfogergdols IgmmEmermaool BmyogMmo Lszombo, Gmdwols asdmygbgds dglsdargdgero
096905 bgoslbgs 5099530329600 dmdbogdol 3ensligdmsb.

29630bomm gobEHmengds

(x%2 —9x + 8)(x%2 — 6x + 8) = 10x2.
g4m39wo 3500995303900 53mEebs 0030L ™03do 890303l 0683MmMTs30sL, MHMIgEoa a39bTdoMgds dob

5dmblibsdo. Bg9b d90mbgg3500 gob@Emegds 9g03egl m®mo ;g 3mgn030g6GJd0s60 3350MsEveo Ladfgzmol
658653wl, HMIIWoE GHME0s MO 3350MsGwIo bsdfgzmol. gl 33080dagdL 0dolzgh, MHMI doMzger
60380 JmbHogwgqdl ©o3Lgsm Jombgs, v Mo 0bBMMTs30sL A35(3WOL ABEHMWGds MsgoLo BsbshgMol
gmOHIoL dobgz0m? 335G Wwo  bsdHgzmol  3mBR0E0gbEJdo oby bmd oG sMoL FgHbgero, GMI
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05339035090 396EMEgdolL 53mblbsdo s Ubg. dmbfogeggdmsb gMma 3306039800 ©350RJbm, BMI
JHMEIMM0 M3 Fgodwgds 8936006mm M0l oL, MM FbEHMEgdol dobibgbs Bafowdo dmmegligdwyen
05653596530 90d0 gMmo s 03039 8-0b B0 M530LvBIEo 9300 TglogzMgds. bo3dsMOLO 04bgds vy 56
b 0bxgMETo305 FoBEHMEGOOL sTMLEbLBYMs©? 00 gdmbggzado omdmaoagbl. mvy dmbffogeng d9608653L, ™A
x = 0, 56@™@9B0L 539U30 5O 5O S FOYMRBL FIBBHMEGBOL MOz FboMgl x2-Bg. oz0wYdo:
(x-9+%)(x-6+2) =10.
590l 9999 ) 3990m00qdL 50bodgbsl:

8
XxX+-—=1t.
x

90000l 335MSGME  bBHMEGdsL, HMIOol sdmblbol 9999y ©sdMbEIds 50b0dzbsL s 03m3z0l
23963 Mm@gdol 53mbsblibydb.

2396boEeo 4o6@MEgds Imbegwggddo s©dMogl bLryMzowl, dsmsg 999a0bmb slgmo gm®mdol s
LoMHmEol 8Jmbg 49bGHMEgds. SBgmo 2obEHMEgdol Fglapgbs s8mbsgseo g Eowo «bws oyml ols, H™J
0594356000 33506530 b5F93MOOL 2596530 gdOLIL Meg30LRBIE0 {93000 MOMOZ] LAHg3Hdo gMmo s
03039 ®03b30 9bs 0gmb. Lo MlEGMmEoME A9B30bowMm sLgmo bbb sMILEBPIOEHMWO Q5bEGMEdOL
39009965 9900Mm©Om: ,,09039M>—56GHMEgdS“.

29b30bomm 0g039mds:

4.5 =20.
2390©53ddb50 gl 03039Mds sby:
2+2)-(2+3)=20-1%

53998350 x = 1. 0303900l BoM3bgbs bsfowrdo 30M39w s Bgmeryg 659613 gdT0 2 s 3 Fglsdsdolo
893635m® x2 4+ X ©5 X2 + 2x-00, GOl Feew 96083690 MdIBLG ©YdMIMBL gU 35dMLobEgd9d0, BmEs
x = 1. 856%3965 bsfodo 12-0b Feme 8603369mmdal, Gemgs x =1 ©gdvmdl X% as8mbsbrmgds. g.0.
0303908580 2, 3 ©5 1-0b b330 J9Lod5d0Lo@ godmbsbegdgdo x* + x, x% + 2x ©s x2. 0300gdo:

(2 +x+2)(x2+2x+2)=20x2. (1)

990099600 2obGHmmgds 053060  0bsMLOM  sMILEIBPIOEHME0S. 8193 SMLEHBLIMEGHO
2396@M 905 09300 FMOI0Mm, MY YYFMsEIMmE 56 BBl 5FMbLBOL Go bgHbo Mbs 3s9moygbmls dmbfsgwgd
gm0 A9bEHMgdgd0L sdmblbols J0dstron dmbfsgzerggdl «bs gobgmdsd@Hmm, Mmd Bzqbl dogH dgygbocn
390GHMEgosL, asM©s x =1 gqgbgobs dgbodergdgaros  Jmbgl  Ubgs  g9gbgoE/8qlggdoE 96 4etMgdy
339B30/83939003. 80GH™A 5dmM3zbLbsm B39l og® Fgygbowo gobdmmagds.

50996 x = 0, 963900l BqlZo 56O SHOL, SToEMA 49394Mm 9960w F9BEHMEGOOL MOHMsgg Tbodyg
x2-%9. dog00gdm:

2 2
(413 (xr242) =20
X X

399mz00mm s0bodgbe:
x+-=t
x
003000900 29bEMEgdsls:
t+D(E+2)=20=>t=3Vt=—6.
Lo0sbsG,

x+§=3@ox1 =1sbx, =2,
2
x+;— _6@\').7(3,4 - _Siﬁ.
50 990mbgg3sd0 45Mm9dg B39L3YdO o6 Foaz0w0s, JoaMsd Bz9bl Fgagboe gob@EHmegdsl s0dmsbbos 4
x9L30.
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0799 3502500 ©93533060JO0M F3bEMEYdL
(x%2 —9x + 8)(x% — 6x + 8) = 10x2.

39360060300, M3  obGHM@Wgdol  FoMbgbs  bofomdo  mommgMe  gOHRbowrgddo  FMmHgLYdIO
0565059653900 890dwgds 335 OHB03 M9bs3s8Mezwms BsdMogwo® s A9BEHMWgdLL Fgodergds
003390 Loby:

(x—1D(x —8)(x —2)(x — 4) = 10x2. 2)

B396L BogH Fgagbowo bGHMmWgdol FoMmdmagbs sLgmo Lsbom Tgmdegdgeos, Mosh dsbido
33°00M0Go Lodfg3dgdool ob3Mmodobsb@gdo MoMymzomos, Toa®ed obbowvmo doymds ogbTsmgds
9bfogewggdl  s8MY300gdWs®  FgoA0bmb  sbgmo Lobol  sMLEIBEIOEMEO  2obBEHMEgdgdoE, bowoa
©53Mo 0g6905 30MHMBS, M3 MMMS3Y 3390MGMo Lsdfg3mol 13glggdol bsdMmogwo gMHmo s 0039
6oEbgos. 39mEOms© JoHsbdgfimboeos, M (2) Labol AsbEMEgdol Fgoagbs dmLfagangqdl dogsgom
L5dobom Iz Yd.

9.0. Bggblb BoghH sMLEHBIOEHWMWO  ABEHMEgdOL  Fgagbolomgzgol  godmygbgdmeo  doamdom
39LodEgdg0s GMYMO3 (1) bobob, sbggzy BolBg sY3965wO (2) Labob gobEHmmgdgdol dgagbes.

39630bowmm BsdMogero (t—1) - t - (t + 1). gb bsdMogero dmge Hogbgzms LodMegmgdo Foedmaoyqbl
Lodo 9OHTobgmol ImIgzbm MoEbzol BodMmagzEl. 04 58 653l 358603 qdm t -ByY, J0300gd0:

t-1D-t2-t+1)=(1*-1)-t2 =t*—-t2%

9.0. 0 58 B53M53L 493G M0 3mb3MYGE HoEb3L, F00Mgds B03ZIPMIEHWO J9BEGHMMYDY.

309300, t = 3.85806 2 - 32 - 4 = 72. 9.0. 30300980 3obEHMgdL

t-1)-t*-(t+1) =72
by aoMo3ddbom  (t—1)-t2- (t+ 1) sdmbsbyegds ©s 80PN  asbGHM@gdsL  8og3gcm
5M5LGObIMGHMEO Loby: godgom, t = 8x + 7,05806t — 1 = 8x + 6,t + 1 = 8x + 8. dogowgdo:
(8x + 6)(8x + 7)*(8x + 8) = 72.
969,
2:8-(4x+3)Bx+7)*(x+1) =72
099 356GHMEgdoL MOHMegzg FboMgl 2539manm 16-Bg, dogowgdom:
(4x +3)(Bx +7)2(x +1) = 2 3)

003000900 5M3LEBIOGHMO  49BFGHMEds, OHMIOl sdmblbs sBE Mg obg FoMGH0gz0s. 5 goMo
99bg300 56 BbL, HG™I (4x + 3)(8x + 7)(x + 1) 659Gsgeo 990degds ©3094356mm Lsdo dmdg3zbem Mogbgzol
65903y, Moysb dbgro smloddgeos, HMI 306390 Msbs3sdM3w0 MBS 93583 mm 2-Bg, brmerm
09b599 0565050M53w0 8-By. Mg Imy33gdL (8x + 6)(8x + 7)(8x + 8) 659Ms3¢ls, HMIOl omgswolfjobgds (3)
23963 M@gdsdo 0drg3s 0dol Ggbodergdemdsl, HMAd ol 30Y356M™ B03IZOMOGIE 3obEHMEYdDY.

3M30YOg0s  9936006mm, MHmI Mopsb dgagbowo  FobEHM®Wgds  ©o0Y3s69ds  B03ZIOMIG M
23963M@gdsBY, 590EHM3 099 obEHMmegdol 3glizos x4, d5d0b oo Bqlgo 0dbgds —x¢-03. bMEM B0 3IZOMIG VI
23963 M@gdsl Ggodwgds Jmbogl mmbo i3gligo, MmMo ggligo 96 56 Jmbogl ggligo.

B39b Bgwpgboew (t—1) -t (t+1) =72 gbGHM@RRL, G@IJoz ©0Y35690s  BOIZOIOMIG
396¢M@gdsBY 59436 MO BgLZ0. oM t = 3 Bgbgobs Jobo Bgbigos t = —3. s80EHMI (3) 3obFGHMEgdol 39glizgdo
0gbgdo:

8x+7=3 @ 8x+7=-3
r=-! @ x=-%
3900mEOH0 035LsBOOLOm JoBBIgHmbows© 3mzwom, HMA dmbffogerggdl bodobom ogswgds©
30339 (3) Labol LMo 296EHMEGdYdOL Tgygbs, HMIEGBLSG 996905 4 BLZ0, 96 o6 9gbgds SMEFIMO BgLgo.
303Wwom, O™ asbbowwo Fgdmbgqzol 9909y, O™mEs (3) 39B6GHMEdIL Mo ggbgo 9gal, SLgomo
2396 ™Mg09d0L 99965 Lomsbsm 3m©bol 8mbyg Bmbfsgzuggdolsmgzol Lodbgwrg 56 0gbgds.
11
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29630bomm 03039mds

2t —-20=1.
235003496500 gl 0g030MdS SLY:

2t -2t =1
969,
2

21 - E = 1.

30935m, t = 1 @5 030390500 2-0L botolbol dsP396909w0 MmMH039896 T93335¢Mm t -000. 339d69dos:
2
Zt - ? = 1
3699,
2t =21t =1,
t -b Boggea Bogfgm Mo Mo0dg fowso, MMIgEos x -ob 8993390 3sdmbsbwargdom,
3x—1
t= :
2x +1
MOmgot = 1, dsdob x = 2.
2450335 Mm,
1—t=1 3x—-1 2x+1-3x+1 2-x
S 2x+1 0 2x4+1 0 2x+ 1

903009 39900930 Lobol 2obEHmegds:

Aol gqbigos x = 2.
300935m, 3mbfogarggdl 9930035Dgm (4) 256EHMgd0lL sdmblibs. 58 8gdmbggzedo dmlifjogarggdl M FoMmo
0dob  50dds, MMI 50 o0MLsbyEgdgdol  xsdo  1-0b  GmEos. sdo@™I  Lobsd  boGobbgdol  xsdby
293505b30gdI0 YIMoELYdaL (4) 2o6EHMEgdoL sdmbLboLsmzol dmzodigo sby:
399m300mm sboo 33woeo ¥y = 2x + 1. bvosbsg, x = yTl 303Mm3M0:
3x-1 3y-5 3 5 2—x 5-y 5 1
1 2y 2 ¥ 2y 2y 2

09 5dob 8909 300093 990Mm300gdm >50bodgzbsl % = Z, 05306 (4) 356@™@gd5 d0omqdL Labgl:

2%_2 - 22_% =1
30093sm, 27 = t, 35906 903009000 obEHMgdsls:

w2 _t 1, 569, tz—ﬁt—4=0,ba@33t>0.

¢ 2
300900 356EMEgdOL YIBOMO B9LZ0s t; = V2. Lsosbsg,
27 = /2, baoq)aBbG,z:%.y:%, booQoBog,y:S.x:yT_l, L50sBsG, X = 2.
Bo@o®gdmemo  dbxqgermdol 890093 9goMmEuOs©  gods®mergdmeros  dmbfegzwgms  YmMomgds
39350obgommm  005bg, OH@I (4) gobGHmmadsdo bstobbol 95839690 gdol xs8o 1-0L GHeaeos, obos
239930949gbgdm  898amddo  sMILEHBIMOGHMWO  sFMEBOL  Fgloygbo, Moy  sgmo  doymdoom

050030905 505 FsMEGHM 59m3sbol sdmblibs, 565890 sdmbsblbgaro sdmEsbol 89agbsa.

@OoBHIOGYOd

1. 3.0963Mw0d300, §.0093539, 0. FmodgModg, . ©MYMSA30w0 bsd0gdMm ©s  LIME0T305EM™
050093530300  58m356900 ©ihygdom 3wsbgddo (I-VI 3¢sbgdo). 93930 Hgbgomewol Lobgerdfogm
6039ML0EIGHOL 499390 Mds. Jymsobo. 2021 fgaro. 232 g3.

2. 2.0903M0d300, A.00925d9 Lodrem 13mEsdo sIBEBIOHEMO Fomgds@E0dmMo  s3m3s69d0L
50mblboll  bmyogdmo  gomEozmemo  sbdgddo. 93530 §aMgowol  Lobgwdfogm  Mboggdlodg@ol
290038390 mds. Jmosolo. 2021 §gwo. 358 a3.
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3. 3.990M3Mw0d3000, 3.90g3539, 3,05039ws330¢0 LoMmE0d3050M F53gd5EH03wIMO 5dM356900L STMbLEBOL
UHogagd0ob b3gE05 Mo FgmMEOZs. 53530 F9Mgmeol Labgwdfoxm MBozgdloGgEOL 3o8mdEgdamds.
0doobo. 2019 fgwo. 536 3.

4. 3.090310d300 Lob3MEM S LME0T3050M Fo09T5BH03wIM0 5M356gd0L sFMbLBOL dgmmegdo. 53530
§96Mg0ob bsbgedfonm MbogzgmlLodgEob 4o8mdEgdwmds. Jmomsobo. 2018 Fgwo. 546 3.

5. 2.09603M0d300, §.06095d9 FomgdoEH03wM0 59m 356900l 5FMbLBOL bdgEoswmo bgdMbgdol Lsgwrgdol
3900mEO03MM0  0030L90MqdGd0. 93530 Mgl Lobgwdfogm MboggmLodg@ol asdmd3gdwmds.
mdowobo. 2015 fgwo. 252 43.

Mgbowmdg

LHogeol sfygdoobgg 90Bsbdgfimbows doagshbos Bmlifsgarggdo gog3s0m30m3bMdOgO™Mm 0d Lsbol
3EMOOMNINWs© 5dmbLBsO  A9BEHMWgdgd0L Fgagbsdo, GMIgelbsg obobo Labzmem dg3o0bgmdsby
3900056, gl 3OMEgLbo BoMMs0s ooz gdolgsd bgwdgd MMl IMombMaL, TogMsd IgoMEYIMS©
doeHg© 9839JGHMM05, 0BG 030 godm, HMmA dmbfogery obEGHMEgdL 396 95096l vy ol Lsggrdzwrosbo
56 560l MR GdIMo 03539 Lobol ABEHMEWGIOL sTMbLEOL JgomEYdL, b/ 396 9M339ds 00 MI30MIL
B01956Lgdd0, HMAgeEoE 990dewgds sbergl 58 Lsbols 4obEHMEGdOL sMbLLSL. Mg 8ggbgds sMLEBIMEGMO
2396¢M@gdgdol  dgpqbol, gl 00sBy oo PPO® OO0, M3  SWRMOOMINWO®  sdmMbLbso
2396¢M@gdgd0oL dgagbs. M50 sMLEHBIMEHMO 58MEsDIdOL 5FMbLEOL seYMOOMTO 36MBOO 56 sGOL.
B3960 ImLsBOMYdGdom Lsbzmem dg3o0bgmdgdby 3:mb63M9Gwo m7dgdol gogeolisl bslifsgwwm 3Mmmaglido
05LG30gd9wds Mbs Ps®ML Mgdol Fgbodsdolo sMIBEIBEIOEGHMO ABEMWYdgd0. dsbobowwml dsmo
59mblbs s HMES dmbfsgzerggdo 39MR GMIRBEGd0E 5MIBEBIOEGHMWO 49BEHMEGdJdOL SFMbLBL, Fsm
d95Logemb 59539 Lobol sGLEHIBIOEHMWO 2sbBHMEgddoL Fgagbs. s3sLMb Mbs gogomzswobfjobmm,
™I B0MmgdEs 30358605 dogBy GO 5HILEIBEIOEMEO 5dM3569d0L BsGMZs Lsbfagwm 3MHmEgldo.

3LFogergdgwo 5ygbl Mmoo LoMmol 2sbEmeEgdgdol 8gagbss oBsbdghimbowo 3mbimg@
d9000bg3580 3mb3MGM Jeslmsb, Gog 8930 BoJGHMODYS ©IMI0IdIMYOo. Asbbowos bgswalibgs
Lobol 5MoLEIBIOGHMWO FobEHMmmgdol d9agbs IgNMPO ,,04039Mds—bEMEYdS”. 50 FgoMEOMEMRO0L
23090yggbgds dgladergdgero 0dbgds Lbbgoolibgs Bomqds@03w®mo ImdBoEIdolL 3slgdmsb. 25390900
d9Lodsdolo Eabzzbgdo.

Papuna Berdzulishvili, Bakur Bakuradze
Methodological Peculiarities of Teaching the Interrelationship of Solving and Compiling Some
Types of Non-Standard Equations
Part |

Summary

From the beginning of the study, we consider it is better to make students aware to compile the type of
algorithmically solvable equations that they go through in school. This process may require a lot of work from the teacher,
but methodically it is very effective, even a student cannot formulate the equation unless he or she thoroughly mastered
the methods of solving the same equation, and / or cannot understand the smallest nuances that may accompany solving
this type of equation. As for compiling non-standard equations, it is much more difficult than compiling algorithmically
solvable equations. Because the algorithm for solving non-standard tasks is not known. In our opinion, when passing
specific topics in school lessons, the teacher should include non-standard equations relevant to the topic in the learning
process. Discuss their solution and when students are well experienced in solving non-standard equations, teach them to
formulate non-standard equations of the same kind. However, we must keep in mind that it is unacceptable to include
very difficult non-standard tasks in the learning process. The teacher determines what kind of complexity equations are
appropriate for a particular case with a particular class, which depends on many factors. Different types of non-standard
equations using the "Equality — Equation” method are discussed. It will be possible to apply this methodology to different
mathematical training classes. Relevant conclusions have been made.
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0111 g5650mamgdols dg3bogegds EDUCATION SCIENCE

353Mbs d9MdMe0d30¢00, 35379 8536509
JMm50Lob 53530 F9MHgmEol Labgwdfonm wbogg®lo@gdo
Kutaisi Akaki Tsereteli State University. Georgia

Bmy09Mm0 Lsbols 5MNEBPIOEHMWO 356GHMEWYdYdOL 5dMbLEOL s Ggagbols
MOHD0YMH0353806M 30 Bfjogzerggdols 99omm©olo mogoligdMgdgdo
II 6sfogro

3963530dm»  9MLEBIOEGHMO  gobBHmmgdgdol  sdmblbol s Fgagbol  WHDogHm3sgzdomdo
UHogegds o aob30bowmom oMsgombsg®o, dsh39bgdw0sbo s GHMOaMbmIgEHMmoMo 496G MEgdgdoL
99009965056 5353900900 BmyogMmo Lszombo.

29630b0wmm 0g0g39mds: 1+ 1+ 1 -1 = 3. ®m3gawog Bagfo®mm boboor: 1 +vV2 —1+1-vV2 -1 =3.

300935m, t = 1 s 0303900500 1-056900 8933350 t —00. 03039Mds JooEGdL Lobgl:

t+V2—t+t-vV2—-t=3. (5)

903009 153050 Fo050 LOMMWYWOL 0MSGOMBIXMGO bEHMEgds.

50 oBBHM@gdOL  53mbsblbgs by Fgdmgonmm smbodgbs: z = V2 —t, Lbsosbsg t =2 —z2.
330d690>:

2—2z24+z4+(2—-2%)-z=3,
3699,
z34+22-3z+1=0.
0009000 2odmMbLobmegds Boghgdmm Laboom:
Z2-2)+ @ -2)-(z—-1)=0.
Lo0IbsG,
(z-1D(E%*+2z-1)=0,
0030090m,
z1=1, z,=-1+V2, z;=-1-V2,
z > 0, 530308 z; = —1 — V2 930 56 psdMEYJds. BMEd 2, = 1, 85806 t; = 1. GMEs 2, = —1 + V2, 3306
t, =2v2 - 1.
0¢) 803060905, ®™A (5) 96EMEgdsL 033900 3093 IBOM 5MLEIBIOEHWMWO Lobg s AobGMEgds
0ymb GHOogmbmdgEHMomwo, 35806 89330005 Bogm3owmm, ®mA sinx = 1 @ 35306 (5) 496@m@gds Joomgdl
Labgql:
sinx +V2 —sinx +sinx-v2—sinx=3. (6)
23963 magdol 53mblbol 99dgy 3oLsmMZoEoLFobgdgwos, HMA d03009d0 3gL3gdL sinx = 1 s sinx =
2v2 — 1. 65096 2V2 — 1 > 1, 530 g 50mBsbLEO 56 3sdmEagds. 3GRIDs
sinx =1,
L50BsG3,

T
x=5+2nk, keZ.

vy 3sbdo  dmbfogergms  dmdBogdol ©Mmby  Jomgds@ogzsdo  Fomowros, 85806  IgomEGe©
3995OMEWgdos (6) 296GMgdOL FMBobLbYws© gsdm30Ygbmm MBOHM Mmoo s0bodgbs: y = sinx +
V2 —sinx.
5096,
y? = sin?x 4+ 2 — sin® x + 2 sinx V2 — sin? x,
sdo@md,
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2
-2
sinx+/2 —sin?2x = Y

2
Q05 296G Egds B000gdL Labgl:
y* -2
yt——= 3,
969,
y>+2y—8=0,bo30 <y <2
L50sbsG3,

Y1 =2, Yy, = —4
V2 = —4 ggL30 56 250MmYq0s.
239BLoboErsg30 3OS A9BEGHMgd.:
sinx + V2 —sinx = 2.
59 2963 Mgdsly 5dmMBobLLO ogdgl 35806, MemiEs mM039 dgbszmgdo gMhmmMmmMws© 1-0b Gmeos:
sinx =1©s V2 —sinx =1
Lo0sbsG,

x =+ 2mk, bsog k € Z.

V1+ /1—m=2.

03039Md5do 39393985 odMBsbmgdsdo 3060390, dgmeg s dgmmbyg 1-0060 dg33335wm® x -00.
33996905 06530MbsEMO bEHMEmgds:

Vi +Vx—V1I—x=2. (7)

3903009 5M5LE BN EHWO 0MS30MBIMEMO YobBHMEgds. 0d0LOmM30L, HMA 53Mm3bLLsc gl obEH MW gds

39630bommo ogoggmds:

L5F0MOHMs TgIM300Mm EsTbTSMY (33K oNd0:
u=vE v=vI—F@sw=Vi—".
(7) 396¢Mm@gd0sb dogomgm u, v s W 33ws©gdol 898339 LodEbmd0sb JobEmmgdsms Lol gds:
u+v=1,
v =1-1u?
w? =u? —v,
Loogu =0, v=0, w=0.
099 bobiBgdob 30HZ3g0 FIBEMEWGO0EIE PobgzLoBWIMOgm Vv -l s Roglgsdom gmeg AsbGMEgdsdo s
3930035¢0bfobgdm, Hmd u = 0, v = 0, w = 0, 30300gdm
u=1L, v=0@sw=1
5dob 890092 35MGH0350 35dm3mzwom, ®md x = 1.
x= g+ 2mk, boss k € Z.
39630bomm 04039mdgdo:
2+3=5,
2+6=38,
3+6=09.
03039Md900 2560537865 s bsghgMmm sbigmo Lsboom:
1-2+1-3=5,
1-2+2-3=38,
1-3+2-3=0.
Bogozgowmm, Mmd: x =1,y =2 @5 z=3. 9930H6mm» 1, 2 ©s 3 Gosbzgdol bogzwosw dsmo
3600836900 md9d0L dglsds80Lo (335 900. J030090m 2obEMEgdsms LolGgdsls:
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xX-y+x-z=5,
x-y+y-z=38,
x-z+y-z=09.
390099600 LobEgds LodgBHOOMEo FMZ5e(g3MYdOL T9d3E39W0s, 0l 890393l (3™ BadMogEgodl,
5003 ™3 498mM0EbMwo s MOl MHMI 53 LobGHYdol Jmbogl Bz9bL dogH Fgmbgmwo xgliggdol asdm Lbgs
59mbsbLBJdO3. 590 godm IgmMEMMHO MZoELIBOHOLOM 930 YdJE0s F9RIb0E0 FobEMEgdsms LoLEYIoL
50mblbo.
390099600 LobEgdol s8mblbobmzol 9933003 LobEGIoL bsdogg FbEHMEWYds. o300 dM:
xy +xz+yz=11.
3009019 29bEHMEGdsT0 HOY-M0aMd000 4930mM35¢0LobM™ LobEIol AsBEMEgdgd0. dogomgdo:
Xy = 2,
xz =3,.
yz = 6.
390053586530 J00gd)eo LoliGgdol 43zgws 3obEHMmgds gmmsbgmby. dogowgdo:
x2y?z% = 36,
Lo0sbG,
xyz =6, sb xyz = —6.
00090 256¢Mgdqdd0 2930035 0bfobMmm MH0Y-M0aMdOm Y3600 LobEHGIoL gobEmegdgdo:
xy =2,xZ = 3 @5 yz = 6. 30300000 LolEgdol sdmbsbLE m® Lsdgyel (1, 2, 3) o (-1, =2, —=3).
249630boomm 0g039mdgd0:
1+2=3,
1+3=4,
2+3=5.
03039Md900 2560 53J8bsm @ bsghgMHmm sigmo Lsboom:
Vi+V4=3,
Vi+V9 =4,
V4 ++V9 =5

Rogmzowmmm, Omd: x +y =1, x+z =4 sy +z = 9. 35906,
090300900 29bGMEgdsms LolGgdals:

Jx+y+ix+z=3

Jxty+Jy+z=4,
Vitz+ Jy+z="5.

390099600 LobEgds LodgEHMOMEo IMS35¢(g3MadoL F9d33gos. 53m3zblbsc gl LobiEgds. MoOLbmZoLSJ

3933600080 LobEgdob Lsdogg sbEHMds. dogowgdo:
Jr+y+Vx+z+ [y+z=6.

099 3930035¢0b{0bgdm JoMgd 456EMEWYdsdo MHOYMOYMBd0m LolEgdol 3o0M39w, dgmeg s dgLsdy

2396 MgdgdL, dogzomgdm:

Jx+y=1, x+y=1,
Vx+z=2, = x+z=4,
Sy +z=3, y+z=09.
L50sbsE, 300gdME0 LoLEJIoL Lodogg 9BEHMEgdOL T93M9d0m J0gz00gd:
x+y+z=7.

099 59 2obGHMgdsd0 253000350olfobgdm dragrm 396EMEgdsms LOLEHIIOL FobEMEgdIOL. ToMEH0Z50
00300900m:
x=-2, y=3, z=6.
39630bomom 0g0g9mds: 1 = 1. H®MIGEoE 256M93Jdbsm s hoghgdmo sby:
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log, 2 = sin? (g + nk), keZ.

log, 2 §o68mgz5p0bmo by: log, (5 — 3). sin? (g + nk) 30 sby: sin? (% G + nk)). -3 fomdmz500p06mm

3cos(m+ 4nk), k € Z babom. 530L 9989y % + mk 5©036086mm x -0 s 0300JOM QobEHMEGISL:
log, (5 + 3 cos 4 x) = sin? (x + g)
59mgblibom 8903960¢0 5MLEBIMEHMEO FobGHMEWYdS. Molm30LsE Bmz0d3907 sby:
5090 —3 < 3 cos(4x) < 3.5803™I 2 < 5+ cos 4 x < 8, Mo 608653l 0L, I3
1<log,(5+3cos4x)<3.
dgmgl dbGMog,
I
0 < sin? (x+Z> <1

003009m, M3 25bFGHMEgdoL  Jobsbgbs bsfowdo  Fmmoglgdwo  godmbobmergdol  »dzoMglo
36003690 ™dss 1, beagwm o6y 396s Bofoedo dmmagligdmeo godmbiabyemgdol doduodser®mo dbodgbgwrmdess 1.

396¢M@gdsl 5dMbsblibo/58mbsblibgdo gdbgds 85306, HmEs JHMEOmMYWs© JGuMEEIds GHMEMdIdO:

log,(5+3cos4x) =1, cosdx =1,
. s = . T
sin? (x + Z) =1, sin (x + Z) = +1.
™ol 58mblibols 9909y ©350A96m, HMJ
X = %+ k, ke€Z,
B396L 096 90039600 46EHMEgdOL BqL3gdOs.
39630b0mm 0g4039mds: 54 = 27 + 27. Gmdgwog Bagfig®mo bsboo:
54-1=3%+33

0930390d0b doMsbgbs boffoerdo 1-0b boggwow hoghgdmm 33wsol 3993390 olgmo godmbabvyemgds,
MHmIol  oduodse®o  360d369emds  0dbgds 1. gl bodbsgl, Mm3 0gogz9mdol  dsMibgbs  bsfowdo
9m53L90o 659Megol dogdbodow Mo 3608369wmds 0gbgds 54, 03039mdOL ToMx39bs bofowdo BogfgHmo
(33wo0b 399333900 0bYMO A5TMbObEgds, HMIWolL dobodsgr®o 96033bgwmds 0gdbgds 54. 03039MdOL
8563965 BsFoedo a35J3b X980 3% + 33, 5 bo®olbgdol 85B3969dgdOL BsdMsgeos 9. Bgzs@BRomm 3-0b
bo@olbol 35839690980 0bg, G 890393096 33wo®L s Fo00 b33Msgzo 0gmb 9.

30g35m, ba@obbols sbg9bqdgwo 9o dgdmb3393990s 1—2 o dgmeg 990mbggzsdo i—z. 35806, 03039™d0L

2 36

356x3965 Bafiowo Bsofigmgds sbg: 37 + 322,

30L5MmJOWM®  ITMI0IOGOJIOD SMHOMIYEH0IME ©S 3MIJEHOOM 15T s Mmadl ImOOL ©s
d03009d0:

X

2 36 x2 36 x2 36 x2 36
37 +3x7 > 2437 - 3x7 = 2374 %% > 234 %% =2¢/36 =54,
9.0. 356x3965 bsforol dobodocrm®mo 960936gcmdss 54. osbgbs bofoedo Boghgmmon Lobmlbo 6

3MbobMLo. s30MmBomm 3nbobylio. olo sGymIgbEHo GgzsMGBomm olg, ™A ob 0-0b FHmMeEo AsbEgl 35d0b, MHmEs

x? 36
T2 > x*=144 = x2=12 = x,=2V3V x, =-2V3.

3
3190 odmbabEgds 9g0dEgds 0gmUs, o0, E — = 89033600 395(M@wyds B0oegdl babgl:
3 2 36
54 (cos (f - —)) = SXT + 3x2,
4 x
od Bgab o6 s0mgblbom Fgagbow ABEHM@GdLL. dobo s3mbLbs d3ombggarolmgol dogaz0bo0s.
89360865300, B3 3909600 3obEHM@gdOl 53mbsblBYdos x; = 2v/3 s x, = —2/3.
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@OGINGOS

1. 2.990dm@wo0dz0w0, 3.0093509, 0. FMROdIM0JdY, ®. EMYMdZ0wo. Lsdogdm s LEME 305 ™
0o0935@0399M0 59m3956980 ©sfygdom Jwobgddo (I-VI 3wosligdo). 53530 FgMgomeol babgmdfonm
6039MLOEJGHOL 250mI399emds. Jrmsobo. 2021 Fgaro. 232 43.

2. 9.090399w0d30¢0, §.0609%5d9. LsdMowm B3MEWsdo SMBlEHIBIMEGHWWO TomgdoBolmeo 59m3569d0L
50mblbol  BmaogMmo IgomEo3Mo sb3gdGo. 93930 FadgmeEol Lsbgwmdfogm wboggmlodgdol
29903390 mds. Josobo. 2021 gwo. 358 g3.

3. 2.000M39w0d300, .0093509, @,05M390830¢0. LomE0d3050M  Bomgdo@03MMo  sdm356900L
50mblbol Logergdol 13gE0swMo FgmmEogs. 93530 HaMgomwol Lobgwdfogm Mboggdlodg@ol
245000390 mds. mdoobo. 2019 fgwro. 536 3.

4. 2.09603dM0d300. Lob3mem s boMmE0d305M Fomgdo@03MEMO 5dMEsBYdOL dmbLbol Igommgdo.
03930 9Mgoeol babgedfogm »bogzgmlo@g@Eob 4sdmd3gdemds. Jmmaobo. 2018 Hgwro. 546 3.

5. 2.39039wo0d30wo0, §.00925d]. F50g85BH03MM0  53M336900L  STMbLBOL  L3gEoswIMo  bgdbgdol
Lfogegdol  3gom@o3MMo  o30LgdMgdJd0. 53530 FgHgmeEol  Lobgwdfogm MbogadlLodgEol
29908399 mds. mdowobo. 2015 fgwo. 252 g3.

69bomdg

Ufoge0ol s(Yy9d0ob3g doBsbdgfimboa d0p3shb0s dmbfsgzwggdo 4o3sm3003bMmdogMMmo 0d Labol
30035 S8MbLBIO FabEMEgdgdol Gaagbsdo, HMBgurlsg olobo Lslizmerm 8935w0bgMdIBY A9OIL.
b 3OmEgLo Fg0MEYMO doeDI© 9B39JGM0s, 03bEE 0TOL Fodm, MMB FmLFagerg AbBHMEGdL 396 TgobL
099 0l 155330565 9O SMHOL IMRBEGOWWOo 00539 Labol obEHMEgdoL s3mblbol dgmmgdl, 96/s 3960
9633905 00 M9306MaL Bobligddo, HMIgeoE d90dwgds SHErEIL 53 Lebol Ao6EHMEgdOL 5TMbLbsL. Mo Bggbgds
35LEBIOGHMWO  29BEHMEYOgO0OL  Tgagbol, gb 005D  FOEFOWIOI0 MO0, M3  SLIFMOOMNTMSQ
50mblibsgo 29bEMmgdadol J9a9bs. MoRB 5MLEBIMEHNO 58M35D9d0L FMbLBOL serymMomdo 3bmdowro
56 360b. B3gbo FmMLsBOYYJO0 bolzmerm  dg3s00bgmdgdby 3mb3MgBHMo 0gdgdol 4o3e0olsls bolfogwrm
30mEgudo Aologergdgds by Bsmmb 0gdols glisdsdolio sMaliEBEIMEHWMO 4bEM®Wgdgd0. gsbobowmls
05000 53mblibs o MHMEs Bmbogeggdo 396y ©YMBEGD0H 5MslEBIMEMWO A6EHMEGdGOOL S8mMblbL, doo
dg9oLHoganmls 53539 Lobolb sMlEBHBPIOEHMEO FsbEMEgdgdOL Ggpgbs. s85LMsD Mbs gog30m3z5¢oLfobmm, MHmA
000gdoms 30358605  dogwbg MO sMLEBIOGHWMWO  5Tm3bgdoL  Bacgs  Labfagerm  3MmEglido.
LHogegdgo 5Pl OHMAMOHO Lol BEHMEGdgOol  Fgagbss  B0Bsbghmbowo  3mbB3MYEHwWw
09000b393500  3sborsb, o3 39360 BOJBHMODBY  sTMIOEIdO.  gebbowos  Lbgaobbgs  bsbol
3M3LEIBIO GO FBEHMGdOL Fggbs BINMPOM ,,08039MBO—>DEHMGAS . 59 FgmMEMEMAO0l godmygbads
F9bo3gdgE0s b300sbb3s 050798530 3M0 FMTBOEIIOL 3aligdosh. §o3909dwE0s dgbdsdolo @slzgbgdo.

Papuna Berdzulishvili, Bakur Bakuradze
Methodological Peculiarities of Teaching the Interrelationship of Solving and Compiling Some Types of Non-
Standard Equations (Part I1)

Summary

From the beginning of the study, we consider it is better to make students aware to compile the type of
algorithmically solvable equations that they go through in school. This process may require a lot of work from the teacher,
but methodically it is very effective, even a student cannot formulate the equation unless he or she thoroughly mastered
the methods of solving the same equation, and / or cannot understand the smallest nuances that may accompany solving
this type of equation. As for compiling non-standard equations, it is much more difficult than compiling algorithmically
solvable equations. Because the algorithm for solving non-standard tasks is not known. In our opinion, when passing
specific topics in school lessons, the teacher should include non-standard equations relevant to the topic in the learning
process. Discuss their solution and when students are well experienced in solving non-standard equations, teach them to
formulate non-standard equations of the same kind. However, we must keep in mind that it is unacceptable to include
very difficult non-standard tasks in the learning process. The teacher determines what kind of complexity equations are
appropriate for a particular case with a particular class, which depends on many factors. Different types of non-standard
equations using the "Equality — Equation” method are discussed. It will be possible to apply this methodology to different
mathematical training classes. Relevant conclusions have been made.
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0111 g56500amgdols dg3bogegds EDUCATION SCIENCE

353Mbs d9MdMe0d30¢00, 35379 8536509

JMm50Lob 53530 F9MHgmEol Labgwdfonm wbogg®lo@gdo
Kutaisi Akaki Tsereteli State University. Georgia

Bmy0gMHmo sbol Lammod3osm 53m3s6gdo BMBJ30gd0L s0YgbsBY s dsmo
Lfsgergdols 9gom©o3®o mog0lgdegdgdo

Lobgmerm  Fomgds@ogol  3MeOLdo doMomoEo© o0bgmo  Bwbd309d0  Fgobfogangds, OGMIYEgdO3
BoPgM0os 565¢roBmemo gmMdom s 9990 53 3odmbabryegdol 39039000 bgds Bwbdzool mz0Lgdgdol
©5Ybo-

B3960 0bFHgMgLboL LBIOHML 456930036905 OGO 53M3569d0L Fobbowrgs, BmEs ImE3gdmeros Bwbdsool
BMy096H00 1301905 s 59 MZ0LYOIO00 MBS 5©0Z35A0bM™ G3MbJ300L Loby, 4ob3LsBMZMM Jobo M3oLYdgdO
5 303m3Mmm 565¢r0BMGOo BsbsfgMo. gmbzool Bmaogmo m30L9d0L bodwysEgdom BMBJE0sms s©EYIBOL
50m356900 LomE 033050 M 5dM356700L 395G JAMM0SL 2565937136905, 1oY6 56 SOLYGDMBL 53 Lobols sdm 356900l
59mblbol bmyso sergymdomdo.

3bJ300L 50YgbolL 5dM 369030 BMYsIE BEd0gdgos f(x) BbJE00L sb5EOBMMO FsFMLIBLIgdS.
00 39600, HMEs b3mEsdo golfogwgdms BMbIEooL FoMmdmgdmwo s 0b@gatswo, 35806 dmlifjsgwrggdo
59 Lobol BMYs@o s8M3560L - ggmbdzool BmyogMmo dm3gdoo M30Lgdgd0m BMBbJ300L S0EYgbol sGLTo
3G 0v) 393M9© 2560339010 0y3b9b. sbaws, HMEs ORIMIBE0IWMHO sMOEb3oL gurgdgb@gdo bimensdo
3056 dgobfogargds, dsbfogergdgel wR®®m dg@o 99dsmds Mbgds Moz gdo 3o9Mm330ML  slidwyro
39060Hbgdo  59mEsbol  s®BTo, FogMod JoLoloEdgdgE0s ol Bod@o, Mmd dgdymddo dmUfszerggdo
5060860 Lobol 5dmEsbgdoL s8mblbol 80dst0d bl MMM I06EIMILYdL 0hgbgb.

59 Lobol 59m396980L 5dmMbLBOL dgoMmEOHO JoEyMIgdo Bo3Ergds© T390 s sdM(3569d0L
MomEgbmdsg 9M3 vy oly oEos 8991053900, 580GHMI 0bBHIMILIMIW MO o6 0dbgds SLgmo
50m 356900l 2oBbogs dgomEMEmo 093009630 gd0M s J0M0MGdJOOm. Fsbbowo 93543l bmyogdmo
Lobolb 808@Y3MMdYE, M0 0dEYZOMdS Bbd00L 39Mdm Labgs. sliggg 39BboW o A35d3L Jsmgds@o3Mo
™m39653300, OMEs MHoEgbzgdl JmGmob Morsg goM339wo falom bgds Jglodsdolbmdol oagbs, Mbs
3936006, H™A s1gmo Lobols s0mEsbgd0E BMbI309009b s35300MGOME Lszombgdls J09390369ds.

39633900 GMo©0E0s Bsdmyserodgdmmos gbdE0gdmsb 80350009dsls MmE0d3050gd0L Bo@stgdols
feol 5036083690 MoEgbgzmsb 803501009d580. 000gddol Y39es Mmer0d300sHg 39bobowgds obgmo sdmsbgdo,
O0Igddog 3o8mbobryos Bs@e®gdol ol s©dbodgzbgwmo Goabgo. B396L dog® LEsG0sdo asbbowvymo
9439@s 00m365 ©39380609dE0s Mogbgzmsb 2022, Gmdgwog Jurgzsbgwro ferolb gsdmdlobgguos. slgmo
50m356900L 4o6boggs 0bE ML s©MAMmEgL BMUFogerggdL s Bomgdo@03ol 3M3wEsMmOB30oL YFYmdL bgwb.
39630bomm sLgmo Lomrod3osm LoMHmwEol

30m@3sbs 1.f Gogbgomo gmbdzos oligmos, M™I 67dobdogMo x s ¥ MoEb3gdolsm3zol LMD
GHEmds

2022
fx+y)=f)+f®) “ iy

+y
030390f (2022), oy f (57) = 1.
50356 dm 3980900 33993L f (%) @5 1965 303mgmo f(2022), 530@H™a 9l 33080d393L 080396, H™
MMM gobgws f (%)—@06 £(2022) -y 56 obbm®309e@9ds. Howys6
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1011 — 1011+ 1011
2 2’

boem msgol dbMog
2022 =1011 +1011,

530GHMd mOXIO ©sa330MJds 33990 GMOTMEOl gsdmyqbgds. 39Mdm© xGH 490M3MNZI M
1011
f (T) 83°d3L:

1011) = 1011 1011y (1011 1011 2022 C{4+1-2-0
z )_f( 2 2 )‘f( 2 >+f( 2 )_1011 fori AT
2590230496000 8009d0 g0 ©d SB3EMyoMG® godmzgmm f(2022), 335d3L:
2022
f(2022) = f(1011 4+ 1011) = f(1011) + f(1011) “T0lix 1011 - 0+0—-1=-1.

50m3sbs 2. f GoEbgzomo 13wbdzos 0bgmos, MM bydolbdogmo ©sEIdIOMO X s ¥ -m30L LEMWEEds
AWM

fGy) =f0)+f(y.)
03mgz9m f(2022), oo f (ﬁ) =-1.
3009350 ¥y = 1, 35806 GHmermds 3000gdL Labgl:

f@) =fC)+f(D.
L50IBs3,

f@) =o.

30mdgom, x = 2022 oy = ﬁ. 05d0b

1
£ = £(2022) + f (555) = 0

5990056

£(2022) = ~f (50

50m3sbs 3. f(x) gmbds0s 29bLsbOZOHMEos ©sEIdOm BobgzsMLIMHdBY s WIBWEMdL dbmem©
0509900 36093690Md9dL. 6Mdows, HMT
f+£(2) =10,
5 6gd0bdogeo a s b -;z0l
fla+b) = f(a)+f(b) +2Jf(a)f (b).
03mgqo f(220%2).
50m3560L 306:MBd0E #odmIEobaMgmdl, Hmd

fQa) = f(a) + f(a@) + 2y f(a) - f(a) = 2f (a) + 2f (a) = 4f (@)

3960dme,
f(2) = 4f(D.
sdo@Gmd,
5f(1)=10= f(1) = 2.
L50Bs3,

f2)=2-4=2-22
F2H) =f(2-2)=4f@2)=4-23 =224,
f2H=f(2-22)=4f2) =4-25=2-2°
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8000930mds f(1), f(2), f(22), FoMBmoa9bl ggmdgEHHome 36ma®mglosls, Gmdmol 8603369wos 4.
B396 mbs 303mzmm Mogbgo f(229%%), 564y 58 J0dg3M™doL 2023-9 §9360, HMIgeog GHEEos
2. 42022 _ 94045
9.0.
£(22022) = 24045,
50m396s 4. 65930 MOEb3mMs LOIMZEgDY FoblEBLIOMWO f BmbBJs0s X -0l gmzgEro SMbMEM3560
96003690 ™d0LsmM30L 53054Mmz0EgdL 30MHMBSL

f(x+l)—2x2—£+3 =0.

x x?

03mgz9m f(2022).

30M39¢0 000 4535033000 SOLJOIMBL 034 565 OLYMO X, HMIWOLMZOLF JToYMBOE IO S0MMBDY:
x +§ =2022 (1)

5000,

x?2—2022x+1=0
3390005 A5B6EHMEgdSL 5dMbsblibgdo 593L, 530E™A sbgMOo X -9d0 SGLYdMDOL:

2022 +£+/2022%2 — 4

2
(1) g99mbobegdol 335MsEHTo sbamolbgdol 9999y 803009d0:

X =

1
x% +— = 20222 -2
X
0505500509,
f(2022) = 2(2022% —2)—3 =2-2022%-7.
sdm@3sbs 5. (300300 PofgMowos 2022 Hogbgo. 306390 Moabzo 1-0b Gmeos. 3bmdowos, GMmI
300390 5 dME®m MoEb3zol oM, J0dEI3MMdOL y4zgws Mogbgzo dolo dgbmdgwo Mogbzgdol xsdol
GME0s. 030390 dME™ Hoib3o.

5036086mm Hobzgdo

a; =1, az - ,0z2
3b5005, H™MJ

Ani1 = Auiz T An QO Apyz = Apyz + Anye
393360000 gb GMEmdgd0 §930-H93090, 3394069ds:
An+3z = —Ap.

3bosEmy0mMo doz300gdm, Mmd

Anye = —Apy3z = Ay,
90080930™doL 930900 39MH0mEEs© 39mMHgds gdalio F93Mol d99w9y. 9.0. 339J3L dod3™™Md.:

a; =1, ay, a3, ay, as, A, a7 =1, ag = ay, a9 = Az, A9 = Ay, A11 = a5, Ay = g, "

65396,2021 =336 - 6 + 5, sdoGH™d

Q2022 = Q6337 = de-
303Mm3M®M Ag. 53m3560L 30HMBOL dsgroom,

a, =az+1sl=a,+a.

Lo0bSG »
as = —as.
09megL dbGog, Mowysb a, = az +1,
sdo@md,
a, =-1,a5 =az; — 1.

5d0@Gm™d, 939999 03 g3MMdL 593L Laby:
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1, az+1, a;, -1, az—1, —a3, 1,
59395600 30MMBO0m, MY 30MG3900 S dmE ™ MHOEb3oL JoMEs, 300Y3MM@BOL Yz9ges Goabzo dolo

39BMdYo M0EbzgdoL ROl FMEos. BoMGH035® 3933000 O35A0bM™, HMA az = 005 30dEHIOMMBL o3l

Lobg:

1,1,0,-1,-1,0,1,1,0,-1,-1,0, ...
9.0. 308¢0g3M™dob 999J3Lg H93600 0.
sdo@Gmd,
2022 = A = 0.

50m336s 6. ymzgm x s ¥ MoEbzms Fyz0mlb Gomsg Haloom dggbsdsdgds Msodg x @ ¥y Mogbgo. 03mzggm

2022 ® 1970, 0wy 36mdo00s, ™A 5gdolidogho Lsdo x, ¥, Z HGoEbagdoLEMZ0L LETsHMNE060s 0Q039MdIJdO:

—_

1. x® x =0;

2.x0Q@20)=(xQy) +z
09 250Mm30949b700 dgmeg 03039MdL, 30MH39W0 03039MdS 89330305 45OZFIOMo sbY:

1= xQx+x=xQ(xQ@x)=xQ0=xQ Y Ry)=xQy+y.
969,
xQy=x—y.
sdo@md,
2022 ® 1970 = 2022 — 1970 = 52.

0003565 7. 03mggm f(2022), 009 36mdoos, G®A 6gd0Ld0gMo x # 0-mz30L gL gdwYEos 30MMds

2
G+ D+ (2) =2 fO) =2
dmgzsbobmom dgsgas. 2“633330@(‘000 X -0m. 3394690s:
2 2 1 2 /2 2 2
Cc+0f@-f(2) =2 DD o f(>=_ﬂ

pa X X

X
Bea)rE)er-a” o -T2(E) -

X X

@[1_(x+2)x(x+1)]f(x):2_2(x;—2) 4

)

=4

A

0500350 ©930Hdmbgdom, HmA f(x) = m 5369305 Lsdogdgos. Loosbsg,
4

20222+ 22022+ 2

£(2022) =

@OGINGMd
3 09MdModgoo. 2017 Hgwwo Lomeoddosm sdmEsbgddo s oMo ToOGHM. 53530 Fgdgomeol
Lobgedfogm Mmboggmlo@Eg@ol godmdEgdermds. Jumoolo. 2016 {gwo. 104 a3.
3-09630d30¢00, §.0093539. 1Mo ™m L3MmEsdo 5MslEIBIMEHWWO TomgdaBolmeo s9m369d0L
5dmblbol BmyogMmo FgmmEogweo s139JGHo. 93930 §gMgomeol bobgwdffogm Mboggdlodg@ol
29008398 mds. Jmosolo. 2021 §gwo. 358 a3.
3-006390030¢0, 3.9093509, 2,05M93958300.  boME0d305EM  Bomgdo@03 Mo  TM(3569d0L
59mblbol Loz gdol 139E0sMMO FgmMmEOZs. 93530 oMol Lobgwdfogm Mboggdlodg@ol
290038398 mds. Mdorobo. 2019 Fgaro. 536 3.
3-0960390dz0o0. Labzmem s LEME0d305M F50gFsEH03IM0 5FME67dOL sTMbLBOL Jgmmgdo.
93930 §96gomerol babgerdfoxm bogg®bo@gEol 3s9mdgdemds. Jrmaobo. 2018 Fgaro. 546 43.
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M9bomdg

Lobgmerm  Fomgds@ogol  3meOLdo doMoms©s© obgmo  Bwbd309d0  Tgobfagangds, OMIGEgdo3
BoPgM0os 565¢r0Bmemo gmMmdom s 9990 53 3odmbabryegdol 3939000 bgds Bwbdzool mz0Lgdgdol
53965 LEsB0530 B396 29630b0s300 BMYHOIHMO Lsbol Oligm boME0d30sEM 59M(35690L, BMEs dmEgdraEos
5364 300L BMy096000 M30L9ds s 58 MZ30LYOJd0m YbEs 5035R0BMM BMBJE00l Lobyg, gsbgbsBrgmMo dobo
30190900 O  935R0bM®  BBJ300L  bsWOHBYHO  BsbsfgMo. SLgmo Lobol  s3m356930L  sTMbLBOL
090060 d0MIgdo 653wgds© ©sdMTs39dos s JMb3IMgBHMo sdm3sbgdoE B3 0y oby oo
65mEgbMdss 89999853909 o. 396 dogH gobbowrwo yggms s9m3sbs 35380690 Mobal - 2022, Gmdgwog
9396090 ol godmdlobggmos. gl 256306:Mmd9dw0s 0dom, MHMI MmE0d30500L Bodsmgdol ol
503600336900 Gobzol 998339w0 93mEs6s doe0sh bdoMmo 993500 MmE0d3050L dmbsfioeggdl. slgomo
5903969000 2956boegzs 0BEIMILL 50wdMogl BmLFagerggdlL s Fomgdod03ol 3t3wYeat0Do30sl MfymdL bgels.

Papuna Berdzulishvili, Bakur Bakuradze
Some types of Olympic tasks for the restoration of functions
and methodological peculiarities of their teaching

Summary

In the school mathematics course, mainly such functions are studied, which are recorded in analytical form, and
then the properties of the function are determined through this image. In the article, we discuss some types of Olympiad
tasks when some features of a function are given and with these properties, we need to reconstruct the face of the function,
define its properties and establish an analytical record of the function. Methodological approaches to solve such tasks are
less elaborate and specific tasks are not developed in large numbers. All the tasks we have discussed are related to the
number -2022, which represents this year. This is because of the fact that the task containing the number indicating the
year of the Olympics is very often given to the participants of the Olympics. Discussing such tasks stimulates students'
interest and contributes to the popularization of mathematics.
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Irine Gogiberidze
Theory of Leadership Skills

Summary
The theory of leadership skills offers a leader-oriented perspective. From personality traits that are innate and

fixed, we focus on skills that can be learned and further developed. Personality traits indeed play an essential leadership
role, but according to the theory of leadership skills, it is the relevant skills that are necessary for effective leadership.
The three basic skills of effective leadership are discussed: technical, human, and conceptual. The importance of different
leadership skills is evidenced by the change depending on leaders' place in the management hierarchy. Four skills are
discussed: the model of cognitive, interpersonal, business, and strategic skills, a leadership model developed by Mumford
and his colleagues, which is a model of capabilities. It is argued that over time, with appropriate education and training,
leadership skills can be developed. The skills-based model includes five components: competencies, career experience,
and environmental influences. The strengths and weaknesses of this model and its compliance with the leadership
education curriculum are identified. Appropriate conclusions have been made.
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Nato Dvali
A globalized world and the ecology

Summary

Environmental problems are a concern for people throughout the world. Ecology is a multidimensional and far-
reaching science. It studies the objective laws of relationships between living organisms and the surrounding world. In
the late 20th century, the term "globalization" emerged not only in a scientific vocabulary, but also in all the media.
Globalization is a very broad and multidimensional phenomenon that fundamentally changes the content of modern life,
which is perceived differently by society and it is the subject of continuous debate. The current environmental crisis has
affected not only the economy and the environment, but also put in a crisis situation first and foremost people with their
way of life and views. Finally, globalization is an objective factor in the development of the modern world. Like all
landmark events, it has its pros and cons. Therefore, when discussing education and its impact, a thorough comprehensive
analysis is needed.
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Nino Sokhadze

Teaching as a different behavior of an adolescent

Summary

The article emphasizes that teaching is a different form of adolescent behavior. It is clear that behavior is an
expression of human desire. What is human behavior? Certain irritants act is a person. Every behavior has a purpose,
which is expressed in behavior. When we talk about behavior, great importance is attached to the social
environment, otherwise it inconceivable to display the behavior correctly. Behavior this is person's attitude towards
the outside world. Every person has desires and the expression of these desires in behavior. In the article, I focused
on teaching as a different form of adolescent behavior. The teaching and learning process is very complicated. It is
the most of difficult for a teenager to formulate and develop learning as a behavior. It contains uncomfortable

moments for many teenagers, but the learning process must be able to do so and must be able to succeed.
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¢ 56506900 s Lglibgdo-y39wsbg 30390 dam3os. 59 bsbol s8mEsbgddo a3bazgds bglbol sBIGZOL
9b 96530l Mmgbmdol 4oBMEol Lbgswolbgs LJgdgdo, bmwm Bzgbo sdm3sbs dymdsmgmdl 0dsdo, G™I
50m39560L 306Mdsd0 Im3gdveno Imbs3gdgdo IZIWsM 0lY, MHMI s3mEsBoL BHgdu@ol oo bBsfowo
Bo3M00Mmm dbsbgmbgdgee domgds@ozwy® bdgdsdo. sbgmo s9msBgdoL bmMo sdmLsbLbgs, dmbfagaggdo
65 BermdEIb GO 3MMmEgbGHOL BMEOIMESL. 3 GmMHIMEwol Jobgz0m s650sMBY MBbOL sMoEbls
608653, MHmI gmgzggeo 9mdgzbm b, 3MMEI6G0 0b6asM0dgds 965 063s30M39¢ MBbIBY, g
056bsbY, MMIY0oE 390DMs 300356 Msbbsbg 3OmE3gbEHOL aMoEbzoom.

GO 3600m396E0L BOOIM@LL gl Loby: T = To(1 + p)™, byog T -s®ob dmosbo mabbs, Ty sob
Lofiyobo mabbs, p -obatogbo 30m3gb@o, 1 -{iergdol Mom@gbmds, HMmIEOL 4963530MdT0 bmOgLgdME0s
9629003%Bg 96505M0.

Y] M0Eb3d0 oM bgds Ymz9WHwow™ms, JoaMed MGM® bAoMms, Fogo0Mms©, JZOMEIWMI©,
B0OHIMS 0331905 89909abs0Ms:

p nm
T=T,(1+ %) ,

boog T -960l doosbo msbbs, Ty 560l Lofgobo 0sbbs, p -sbstogbo 36HmEgbdo, n -fagdol
5000bMds, HMAOolL 496053 MdsdoE 2obmsgligd oy sbsMH0TBY 9650500, M -EsMO(Eb3xOOL MomEgbmdss
feool 956dowbyg (Bsgooms@, m = 4, mvg EMOEH3Id0 beM309MEads Ym3z9w 3350w do).

39630bomo 59 ZMEOIMEgdoL godmyqbnds mgdols mlisdbBogdgwro sdmEsbgdolsmgzol.

59m(3565 1. @00 056300 965D Fgo@sbs 100000 w0 Fgwoffodo 6% LadMmagbdm gobszgzgmom, 3
ol 356000. M5 0sbbo 996905 amyol ghom Farol 89dwgy? 2 fierolb 99997 3 Herol 899gy?

59mblbs. 25030035000 MSBHOL GomEgbmds gOm Fgwofsdo, Holmgzobsg sdmz0ygbmm Gmwmo
30Mm396GHOL ZmOIMws. §936086mm, M 00 9gdmbggz090, vy 56505MBY Fobmoglgdmmo MabboL yodsbs
bgds ©OHMoL 1 9ehmgwyeol 990, 0 990mbgqzs80 Moo 30Hm3gbEHOL Bm®mTms 00gdl 39MEgdmHog0
36m396¢H0L aMoEbzol BMMIMeol babgl. T = To(1 + p)™, boss Ty = 100000,p = 0,06, n = 1. 35306 335J3L:
T =100000(1 + 0,06)* = 1000000 - 1,006 = 106000 (360). @G0 Ferob 9By 565d5G:BY J9Esbowo Msbbs
aobgds: T = 100000(1 + 0,06)* = 1000000 - 1,006 = 112360 (s®0). Lsdo Ferol B8y  56sdsGBY
899600 m36bs gobgds: T = 100000(1 + 0,06)* = 1000000 - 1,006% = 1193101,6 (¢0s60).

930bm3o3mMo  obss®lols  s3m39bgdol  sFmblboLsl  dmaz0H9g3l  MFomds  9653GOL/3MOEHJOOL
39653Lgd0l/50gd0l 35300 gd0m MMM bdgBgdmsb, sy MMA, dm3sa35M3dM MBEM MO 3OHMdCYTJOL,
OmIgedog LoFodm 0dbgds BHgduBHob 35smoMybs JomgdsBHodme 9batg oy, GMA dmbsgdgdo gobgzsmzgbmm
3HH0wqd80, 8935030bMmm 53mEs60oL 306MMBOL gLodsdolo FbEHMEWdJO0/MEMELMBYOO s Bomo LobEgdgdo.

58m3sbs 2. 10 doerombo @smol Mm@YbmdOL 965060 gobmagligds Bsb3do oygadowros mmbo ol
3968530md5d0. ymz9ewo ferol dmEmb, s65dsH0 0BM©Ids Herol sbsfigolbdo sG®LYdMEo Msbbol 10%-00 s
3905 590Ls, gbsdy s Igmmbyg fergdol sbsfyolido, sb50sOL ymgzguHu oMM w8s@EHgdgb gHmLS S 034039
30JLoMYOME MBbOL Joombo LMol dmgwo Mogbzol mEIbmdom. 03m3gm sToGHJOMEo Msbbols
Md3oMgbo dglsdem MmEgbmds, HMIOL OMLsE Mmmbo (ol 496853wWwmdsdo BsBsMBY IMoEbywo s
595350990 MBHYdO 5M9653¢0gd 28 o ombo Wsos.

30mblibs. 3009350, LEA0GDdGO Mbbss a dogrombo rsMo.

39350030b6m» 3bM0wo, HMI 350 Ibs39dgd0 @ 9353Mmm F509TsEH03MMO TMEIErO.
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Pe0ols dmeml: | sGhgbomo msbbs 5658509 (Fogromb ws®gddo)
I 10(1+0,1) = 11
I 11-(1+01) =121
I (1214+a)-1,1=121-11+11a=1331+
1,1a
v (1331+11a+a) 1,1 =14,641+ 2,31a

59m 3560l 30MHMBOL dserom, Mbs 303m3mm »IoMglio Jmgwo MHoEbzo, HMIoLm30LsE LOHIMEYdS
MEMEmds: 14,641 + 2,31a = 28.. Lbsosbsg, a =5 %. MdzoMgbo Jmgwo Gogbgzo M®Iol OMLLEG
MAMEMBS LOMEYDS SGOL 6. 9.0. Lsd0GdIEO Mbbss 6 Jowombo Wsto.

93 gg00LsmM30L S 565 JoOEM B30l LoobEgMHglms 336306 3MgOEHOL s0gdolL dgdmbggzsdo
MmO bgds Bobglbgd 0sbbsby 30Mm396GOL IMOEHIY, oM3ZIMEO M3MEIBMBOL MBbol owsbrol
3990099 O™ gMH0Ebgds sMhYbor Msbbol 3MmEgbGHO s 5.8. SLYMO 3M5JEH03NMW0 5FM356980L gobbowrgs
90Bsbdgfimboeos Imbgl Bmyso Lsbom s 89999 Im35bE0bMmo domo 3mb3MgEH0BsGos.

300935m, 3Mg0GOL Mobbos S. 33630L 3MMm3EgbGs k %, bmwm 3M3oE0L {eom®o goslisbgmo
5bbss X. 9o fgawdo 36m3Eb@ol @smosbgolb s X mabbol gowobol 8999y 350l Mom@gbmdss:
S(1+0,001k) — X. x590L 95HMG@OL 3mg583030956G0 503608b6mm m -om: m = 1 + 0,01k. 35306, gomo Feob
8900099 35@0b GomEgbmdss: Sy = Sm — X. 6o §erol 8909 S, = (Sm — X)m — X. bsdo ool 899gy: S; =
((Sm—=X)m —X)m —X. mobo ool 999wy Ss = (((Sm -X)m—-X)m— X) m—X. o¢) 4o0s3Jdboo 0
BOOIML, 803009000 S, = Sm* — X(m3 + m? + m + 1).n ool 90@gp: S, = SM™ — X (Mt +m" % + - +
m?2+m+1). (1) g®Bbowgddo dmmogbgdveo gadmbsbemgdol gsdmbsmgegms@ bdoMmo 0ygbgdgb
39099GHM00 3OHMYMILooL 30MH3gmo 1 9300l X590l BmOIMWS, Losa by = 1, g = m. vy n {jewol 8999
3M90EGHMMTs 86300 35¢0 FoobEHWIMS, 05306 (1) MEOTMwsdo S, = 00s G9a30d0s JoTFMZMNZoWMo X:

Smh

TmrlAm 24 tmiAm4 1
s0m(3sbs 1. 31 939309l 39bs 293536 s00mb 3Mgo@o 9280000 sMo. 3MIEOGHOL EIdMNBIdOL

30000900 1Ym0 YM3ge 0563500 35¢0 0BMmYds 20%-0m {jobs Farols dmmwmbmsb dgwstgdom; ymggm
P9b, 0989603006 0360L0L BsMZWOm 5MEOWdIX0S F5IBOEO 04b69gL F5¢ol bosfogro; Ms8wgbo mbs
2390050bSMUL 39b53 Ym3z9wHerom®e©, HMmI 3M90EO LOMESE IRIOML 4 (ol dsbdowbg?

sm*
m3+m2+m+1’

9m 399990 343543L, ®™d S = 9280000 oMo s k = 20. Mo, X = sdo@Gmd, 450mgzmgs-
Mo Gb oMo m.m =1+ 0,01k =1+ 0,01-20 = 1,2. 36083690 md9d0 Bogligsm 3m®IMwsdo. 339db9dos:
9280000 -1,2* 9280000 - 2,0736

L2 +1,22+12+1 5,368
58m396s. 30MMP00 500M B563006 3MgoE0 804000 o®o. 3MHJOOEHOL OBMZ0L bdgds sbgmos: Herol

= 358476,30.

0mEmb 83630 BOHEOL MR bow Mbbol 10%-0m, bmwwm 8999y a0mMao 336300 GoEbogl dmdgzbm
2395bEOL MobbsL. 36MmdOE0s, HMI 4oMmMYNT 3MJOEO GG 3 j9do, 53sLsb ymggen Imdpgabm Fgul
ol 0b0s 2-%9M MRO® 55309l F0bs g™ dgsdgdom. Mo Msbbs Assobos omMmy0d dglsdg?
30mblibs. B396L 9dmbggzedo S = 804000ws®l, k =1+ 0,1 = 1,1, n = 3. ®oasb Mbos odmzgmzsmm
65 056bs 29050bs@ 0MmMY0d Tgbsdy oIBEOL MM, 530E™A 0L s©03608bmm x -0m. 35806 {obs Fgarls 356
239050bss  2x, bmeom 3oz gl 4x  @oMo. 30039 gl 35630l LadOHMEbE™M  2965339000L
239035¢0bfobgdom gomemyol 35¢o ogm 1,15 @so, bmwm qooboolb 89dgy 1,18 — 4x. dgmég Howb
3006020 3500 89o996@s 1,1(1,1S — 4x) @o@Ml. 2x @G0l gosbEol 890gy 1,1(1,1S — 4x) — 2x = 1,215 —
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4,4x —2b= 1,215 — 6,4x (s®b). dgbsdg Porb 1,1(1,21S — 6,4x) — x = 0. godmM3zoo Imbs3gdgdo WGH™
35bsBobm MM 0ymb, dg3s0906mm zbGHowo:

$awo 25BMHEOWOo 3sero 29005bd 35¢00
I 1,18 4x 1,15 — 4x
il 1,1(1,1S — 4x) 2x (1,218 — 4,4%) — 2x
111 1,1(1,21S — 6,4x) x 0

20mgblbsm aobEmegds: 1,1(1,215 — 6,4x) — x = 0. Loobs3, x = 133100 (s60).

* 580356900 5J3090L5 5 BoLOB JomowrgdBY

399000930 dem3o, MHmIgelsg B39b asbgzobowsgm, gbgds Boboob Jomowrgdl. sdmgblboom obgmo
93MbmI03MEm0o 139308030L s3M(35690L, 1) HMPME Tgmdeos Bobosh Jomswadl Imagzgl dgdmLsgso.

I bsbg. GMEs 4395 0wgdm Ggambogowl sty 99d9b0wo Gobosbo Jomow@gdol gsligdol BOHEOLYB.
055005, 0799 05306 Boliosbo Jowowo woMs 3000, brngm gMmo fierol 8999y gobs 4000. G5 0gds
6o, 306306 4000 0g39b 56 459307, FogM53 F9a0dW0sm Fogomo MJz9bo Boliosbo Jowowgdo 4000 s
doomom 005Bg 3930, Mo LMK 9O Farol Fob 08539 BoLOBO Jowowgdol yogoLsb.

IT bsbg. GmEabsg 094396 0wgdm 3M33s600L FmagdOL FoM3390 3HM3EIBAL 030l godm, ™I st
0409 58 30835600l Boliosbo Jomsmgdo. My MJ396 emdm 5d30900L Fowls, s8ob 53 GHo3ol Ggdmbogoels
9396 3000900 0300096700l Lsboom.

50 990mbog3eol 56, ™g39b 1939 89309 0sm 4540 Mo gU BsLi0SBO JoLsEEO S 09) Ob SHES WRG™
3930 oML 30006M) MJ39b 04ogM, 1939 BBl B0OMYBM. Gl 56 MOV GoLOSBO JoseEIdOsD dgdmbisgeols
900900l yggmms aBbo, FogMod 50 9Ba3bHg bbgs Lobol ©sds@gdomo 3mEbs LsFomm 56 sGOL, LsFoMmgdol
39000b393590, 43905 353 JO0mM0 30MMmds 0g69ds s0HgMmowo Mezow sdm35698d0.

3ob30bomm 99gy0 59m396s, HMIgEdog BodMGoMmgdL BsL0sBO Jowswr ol 369ds.

58m396s 3. 050503ds> 9g0dobs 9000 mEs®ol 3nd35600L Golosbo Jomswrgdo 2018 ferol abisfgolbdo.
30035605 ogd@BHomEm0 BOHEOL 9BHO3DBYs, 500GH™MI BobOsbO Jowowgdol VoMYdWMEgds ymzguficromsw 2000
OO0 0BMHEIds. BgdoLAogH EMHML oML Fgvyderos Bolosbo Jomswrgdl gogomlb s Ggdmbagseo
Booml 856300 5656M08%b). ymgzqwfierom®ms s6a5M0dbg sOLGdmwo Msbbs 450BMHYds 12%-0m. GMmIgeo
ol sbsfhyolido Mbs 4994omL MsBsMds Golinsbo Jomsrgdo olig, ®mad dolo d9dgbosb 15 farol 890w,
150963 9BAMOTDY 5OLYdIYo MBHS 0yml y39wsBy oEO?

$gwo 5330g0%0l g3slso Bods@o d9o6mgds 0,12

2

0 9000 2000 > 0,12
9000

I 11000 2000 > 0,12
11000
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II 13000 000 > 0,12
13000

III 15000 2000 > 0,12
15000

v 17000 2000 > 0,12
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33910560 JowsEgdo MsToMmds Mbs Aogomlb 35d0b, GmEs Jomswgdol @oliol BOH@s LodsEIM

36m396GDY 653cgd0 obgds. 3mgdzsm, gb ImbEgds Bolosbo JoMmow@gdol yow30wsb n farol 99dgy. 58
9m396¢&0LsmM30L 5930900L 9000 MMl Jogds@gds 2000-0b bsdMsgwro n -By. dsdob dmEgdmer dmdgbEdo
dobo gabio 0gbgds
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9000 + 20007 (©ME560).
™0 J000ml o ds, MMIgElog M5dsHo J00MgOL, My gl 9gobabsgl od3ogdol bsbom, mdzqb
Mbs 2o4mom Harow®o BsBs@o (58 sdmEsbol 8gdmbggzedo-2 000 mesMo) dmgdmer dmdgbddo Bsgowo
99309%0L o Faro®o Bsds@ob mobbgdol xsdby. 896380 gmEol bsds@o ymzgumzol JOHmbsoMos GHmeos

99000535B90w90 3039630, 9649 0,12-b.
2000 _
9000+2000n

39230005 89350030600 gobEHmmads, HMIgerog 99005670l bMowol yzgws bGMogmbl:
0,12. bvogsbsg, n = 3%. mmbo ol 999009y 0595603s b 3ogomb Boliosbo Jomowgdo, s6v9 2022 Farols
Qsbsfyolido.

* 3000 gno p3xgga0owIdo

9L 560L B39gESMHO dBEMZO, MMIGE0oE BodwoeErgdsls 0dErg3s SMEBOL 30MHMBOL Asm3zseolfobgdom
935bobmm BmyogHhmo dmbsizgdol dgbwwgs ghmo GMIgewody doBbmdMmoz0 Bwbdsool dsgjlodobs-
300LOM30U. 59 B30 53MEBIOOL JoMHOMsEO BH039d0s: 1. Lsfo®dml F1domdols m3EBH0ToboE0s, Ladmberol
05BMOL Gobigdol o Fomdmgdol god@mMmadol gomzswoliobgdom; 2. IMogswds®bbmwo Fomdmgds (Fom dmmol
Joebbgd0/bobEMINMYd0/bbgs Lodmdsm 5ER0MGd0); 3. BHGBLEMOEOL M 39bs.

50m3965 4. 39HIGOL 5J3L OO RoMMNMBO, HMIJLW M6 MoMMYMo 10 39dFHoM0s. baaMderols s Jg@ol
9myg3965 Fglodgdg0s MOMMIME BoMHMMODY. baMIol ImbogErosbmds 30039 BoMmMmdbHg 50 3/35-bY,
bom dgmeg 3oOmomdbg-30 3/35. Jgeob 9mbogerosbmds, 3o6MH0dom, 30639 RoMmMmdHY 5oL 30 3/3s, beagm
0969 BoOOMIBY-50 (3/305. 59539 O™, (36MIO0s, OHMT BMMNMBIOO 0MMY0 Lsbol JoM(33egYEol
sboMgLy Fg0dEgds @H0YML bgdoldogmo ™sbsxzgsMmdom. 3Ebmdowos, ®Md d5BsMbBy 1 (396¢bgMHo
be®dol golio gobolisBmzms 70 wsmom, 1 396EbIM0 Jgiol gslio 90 sMom. Mo dsgdlodscrmMo dgdmlsgswro
d90dqgds oomml 139Mg»Hds?

339938 ™0 BsOOMdO  goblibgzegzgdoro  Fobolinsmgdegdom. DBMASWI©, JgMol 25940o3s WRGM
99005609, 3000 bmMmdEOL 4590039, Mo 1 3 JgMol Bslios 90 s®o s dgBHos 1 3 bm®mdEOL GsliBy-
70 @56by.

MRO 39303, 36Mdowos, H®MI IgmMg BGMMMBBY JgMol dmbsgswo (50 3/35) MBOM Towowos 30MY
bm®dol dmbsgawo (30 3/35). 35806 3boos, MM 3gMIgMo dgmeg Jobm®bg Jmnwosbs smglisgl Jodu,
Lo0oboE J00MgdL: 10 - 50 - 90 = 45000 (o®b). 306390 BoHMMOOL BEYMToMYMBS M3 0l 5335655, JgMol
3940035 M53M® 339005605 300MY beMdWol 4540@3s. M¥Yd3s, 30MH3J BsMMMdBY, JgMol dmbaogsro (30
(3/35) bedol Imbegeosbmds®y ©odswos (50 (3/35). s30GHMI sMEOWIOI0s TJZ9IOM® DOMMPTIO
05033099906 300900 99mbogergdo 59 6533900l 1 35-Bg. Mo@b 98 BoOMMdOL 1 35-Bg §gMGOL
9mysgl 50 3 bemMdsgro s 1 3 bm®mdEol gslios 70 wso, s30@MmI v 13gMdgho 53 6533900l 1 39dGHo6mdy
omgLagl beaMdsenls, dobo Fgdmbiagsro 1 39J@®0sb 0dbgds 50 - 70 = 3500 cs®o, bmwm 0w 1q®IgHo 53
653390 1 399GHoHBg omgliagl Jg@b, Bolio Ggdmbagscro 1 39dEM0sb 0dbgds 30 - 90 = 2700¢0s60. MoYb,
50-70>90- 30, sd0@m3 508mPbs, MMI 30H390 BoOHMMIOL BMOBIWOm ©sJLZS MBMM BMIYJd0sboo,
50 B0 BoBO SBsBIMMEGDdS Fowowo TmbogEosbmdom. Fgdmlogswo 30MH39M0 RMMNMBOEIL
0g6905: 10 - 50 - 70 = 35000 (eo60). 3000560 d9dmbogswro 0dbgds: 35000 + 45000 = 80000 (wso).

3MLGIMBL Lbgs Lobol 93mbmdogm@mo s9mEsbgdo, MHMIWgddol LsFomms obEMEgdol dgoagbs s
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50m336s 5. w0 JoMbbosb mommgmendo 360 3mTss. mommgwye 3ol 89mderos gdo 5 oy 0dToml
3530 96 965000 omMMbYdOL ILETNYT5390WHE. 30MZ9W0 JoMbobolb gMmo 8wds gMod Lo-do 534985390 56 0,3
33 053 wommblL 6 0,1 33 BIOS© OoMMBL. FgmMg Jo®bsbsdo x 33 o300 omMbgdOL sFw)daggdsl wgdo
306905 x2 5©53056/Lo>-0ls BHMIs, bowm ¥ 33 BIHIO Wom™BYBOL ©sMTsggdl ©gdo Y 5©s8056/bo.
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@omMbol ©sdwgdsggds 899339000L dogt g3sbigds 0bg3g, GMMOE 1 33 BIMO WomMbEYdOL ©sdToggds.
05Jl08+99 G53gb0 A3 T539dw90 F530 S BIMSO WOmMBJdOL Bowgds 8gwdwros 899339mL 9P Ldo?

MmO 90398990005 306M00m, 1 33 8930 0mMboL ©s3Ts390s Boligds ImIbTsmgdarol doge oligzy,
MMM 3 1 33 89O WomMbYdol ©sdMdszgds. 300d35m, BgmEY Jo@baobols t 8498y 599 Fo39ds 853 OB,
85806 (360 —t) 88> 2981853908 BIMO® @OMMBYAL. 58MESBOL 30OMBOM,x25@58056/L55MOL FO@Bss
LoFodm x 33 8530 Wommbols slsd185398as©, bmwm Y2 50s8056/Lssmo ¥ 33 BIMS©O @oom®bIBOL
©b5385390-50. 30039 JoMbobsdo gMomo 3Ts 53v9doggdl 0,3 3 953 oMbl 96 0,1 33 BIMO© WoMbYdL
1550730, Fo9650 8530 S BJMSO OMNMBIOO 59339070LMZ0L 93035 gbGHWIM0s, LEOBSE W35L3365m, BMI
306390 JoObbol 360 056538HMIgeno 584985390 o3 wommbYdL. obobo ®do ssdw9ds39096 360 - 0,3 -5 =
540 (3p) 953 @OomMMBL. ™M) go30m35¢olfobgdm gmeg Joebsbsdo 8wdgdol 0sbsgsMEMdl s 30MH3gw
Joebobodo 3mdsms  3OHMEJEH0MMdLL, 9930005 89350a06Mmm 3985390 Ts30 @O BYMHOPO
@00™Bgd0L Fglsdaenm Momgbmdol grbdsos: £(t) = V5t + \/m + 540. x965 303m3mm 58 Bbgiools
©oEgbo  3608369mmds.  30L5MRYJOWMM  BMbJ300L  FogdlodMmBol  3m3zbols  sMLEBIOEGHMWO bgdboo.
369300 Rogfg®mon sgmo Lsboo: f(t) = V5 - (VE + V360 — t) + 540. segoero d9bsdRbg30s, G t + 360 —
t = 360, 530@™0 JoMFH0350 ©3500376m, HMI f(t) BMbJ30s Mol 3603369cMdsL BooMgdl 35806, Hm3s
t =360 —t & t = 180. byosbsg,

f(t) =+5-180 +/5(360 — 180) + 540 = 30 + 30 + 540 = 600.
59m 3560 53mblbs Ggodergds Fotmdmgdmol gsdmygbgdoom, dogMsd Moyob 439w bzmes Fo®dmgdwels

5050 Loz mdL, sdo@Emad B39l Jog® TgMbgmeo BoMGH030 3bs MBOM 9i39JGHwM0s.

930bm803196M0 5dm396980L Lobggdo b3TomE M35 RGMMZ560s, Fo00 5TMbULS slig3zg glsdaegdgEos
396Lb35398mo 4bgdom-3bMHOEGdOL, 0sMBd0L Tgaabom, BsMGH030 s MMM 3OHMEg6EHOL BMMT)-
@d0L 250MmYygbgdom, 356M056EHJOOL oG EH030 PsdmmzErol yHom, HoMmdmgdyeol 6 gmbdzool dobodwdgdols
5 35gb0dMBYBOL 3m3b0oL L3xE0SW MO bgdbgdol godmygbgdoo.

30bbLWGO s 93mbMmTozmMo Fobss®lols dJmbg BsmgdsH03Imo s9mEsbgdols sdmblibs bgwls MFymdl
9mbfogarggddo ma0329MH0 bsMgdol Bsdmyserodgdsl, dmbfsgarggdo sbgbgb MgsrMo LodwsEogdol
365 oBL, ©8MY30009dws 939096 LHME gMmEOOLIE 250mbogswl s sbMGME0gEgdIb Tob 36odEH03MEs.
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Irma Chkhikvadze, Giorgi Berdzulishvili
Methodological features of solving textual tasks of economic and financial content
of developing and searching

Summary
Effective solution of economic and financial problems in life requires a reasonable judgment of the issue and

is based on professional knowledge. The study of economic and financial issues should begin in the elementary grades
as early as possible and continue through all stages of schooling. For teaching economic issues at school, it is necessary
to create a methodology for its teaching. The tasks have to be distinguished that can be discussed in a specific class
and properly prepared task systems should be included in the math teaching process. Tasks may relate to an
individual's economic behavior, family economics, or industrial-economic processes related to forms of ownership,
different forms of labor organization, market economics etc. Solving financial and economic tasks involves building
a mathematical model, i.e. it is a normal textual task, but it has financial and / or economic content and very often
requires calculations. Several blocks of economic and financial tasks can be distinguished: 1. Deposits and loans; 2.

Shares and securities; 3. Methods of optimal solutions. Each type of task is discussed and conclusions are made.
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Irma Chkhikvadze, Giorgi Berdzulishvili
Developing and searching textual tasks on concentration and impurities

Summary

We have discussed the textual tasks on concentration and impurities which have the following appearances:
When mixing impurities of two different concentrations of a certain mass. The mass and concentration of this substance
in the new mixture must be determined; When a substance of a certain concentration is added, for example, pure water
(at a zero concentration of that substance) and it must be determined what the concentration of the substance has become.
Determining the concentration and mass of a substance is important when solving the tasks related to impurities and
concentration. Relevant developing and searching textual tasks are solved. Methodological guidelines have been
developed for teachers and students to help them solve the developing and searching textual tasks on concentration and
impurities, how to construct an equation / inequality or mixed systems of equations / inequalities.
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Irma Chkhikvadze, Giorgi Berdzulishvili

Developing and searching textual tasks on work and labor productivity and methodological
features of their solution

Summary

These are such types of textual tasks that consider the productivity of human labor (digging canals, reboring
details by man, painting a fence, printing manuscript, etc.) or the productivity of various mechanisms (pipes, pumps,
tunnel excavators, tractors, etc.). In solving such tasks, an attitude is used in which the volume of work performed
is equal to the productivity of labor, i.e. the product of the work performed per unit of time required to complete
the entire work. We also discuss collaborative work, the basic idea of which is in developing and searching textual
tasks involving collaborative work (digging canals, reboring details by man, painting a fence, printing manuscript,
etc.). In the stories of these tasks, the work is performed not by one, but by several performers, each of whom works
with the productivity of constant labor. Relevant tasks and relevant methodological conclusions are discussed.
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Ketevan Dzotsenidze
Children with attention deficit hyperactivity disorder Problems at school

Summary
Studies show that timely diagnosis and appropriate treatment of children with attention deficit and hyperactivity
disorder helps to improve a child's social skills and manage their behavior. During the diagnosis period, it is important
for the teacher and parent to work together so that the psychotherapist can examine the health of the child and the parent
from the time of pregnancy. It is necessary to identify the psychosocial problems of the parents.
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Ketevan Dzotsenidze
Arranging a learning environment for children with attention deficit and hyperactivity disorder

Summary

It is necessary to understand the child from the very beginning, what are the expectations towards him. Lesson
rules should be simple and agreed with the child in advance. He needs to know the teacher's reaction to the rules he has
broken and also needs to know what emotion and outcome his success will bring. It is essential that the child's achievement
be immediately mentioned and rewarded in order for the future adolescent to reinforce this behavior positively. It is
necessary to develop a classroom routine because the situation for the child, the teacher's behavior should be consistent
with each other and expected for the child. It is not enough for a teenager to just have a verbal reminder and note, it is
necessary for the teacher to use the so-called "Secret" signals that direct the child's attention.

60


https://www2.ed.gov/teachers/needs/speced/adhd/adhd-resource-pt2.pdf
http://tanadgoma.org.ge/wp-content/uploads/broshura_09.pdf
http://www.medgeo.net/

LIJAMNOTM@AOL M 3TAMRIN0 153IBENIGM TJIABSR0 ,0 6 & IR I I & O

N¢ (71), 2022
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL “INTELECTTI”

0111 g5650mamgdols dg3bogegds EDUCATION SCIENCE

05965 bgmogm®o, 3B0s Bsbgowsdg
3530 BE30L LogMHMSTMOOLM »6039MOLOEYHO0; 3MMOL Labgwdfogm Lobfsgwm »boggdLoEYEHO
International Black Sea University, Georgia; Gori State Teaching University, Georgia

9dl03MM 1656 - B393505 3MBE®MO Lfjsgegdolsls

3BBHOMEL 53l bogobdobsmmgdwm, sIBOEIMdOMO s 2obdogomaMgdgwo  Bwbdizogdo,
@W35M53md36 81939 3MBEBHOMEOL  O0sABMLEH03WO  (06RMMTs30Mer, FgaxgILYdENM), TMEHOZ530YO  ©S
3009330 BbJ30gdbY.

37905603500 39o3ma030L  dmmbmgbgdol  asmzswolfjobgdom  wgl  3oMzgw  3aebbgs
3MBAHOHMoL Logsbdsbsomewgdwm gwbd30s. ©IZ35wgdgd0, HMIgeoi 3MBEMMEOLLL 459m0yYygbgds, 56 sGols
dbMEmE 3MbEGHOMEoLsMZ0L 4530BbMwo, oliobo MHYAMWsBHMEsE Fsdmoygbgds bogstxodmgddo.

033030 NO  (BOMWO) 3MBGHOMEXL  gmzgemzol  5d3l  syowo. gJudEoEoGHIMo  (593560)
3MbBHOHMEo 259m0ygbgds bodbolmzol Asdm3zombgzolsls, bo3mbEHMMEMU, GgbGoL, gsdmaol bodwmssosdo.
9Ju3ogodHMmo  3MbGHOMwo  Imombmgl  ImbfagzErologsb  YyMMo®gdol  odsd3oL, Gz M3gmgL
©50oblmgMgdsl  0fi393L, 300069 B339 gdM030 930D gMdOLLL. BJoMo  godmygbgdmwo  bsbdmzang
ALGHOO ©35¢gds gbTocgds Fmbfogargl Josbgzoml 3mbEHMMEOL 50 BMMIL, JNIBGMOEGHMEOE 03MIbML
0530 8603369 mgs60  3mBEHOMEOoLsl  (308m3EEaHY). Molo3z0Mm3gwos, b o6 603bsgl, GMI gbmdMmoz0
3006035300 boggwo@  Lobfjogerm  3Mmizgbo  vbos dgaqdmEal  dbmewmo  d9dsbozmmo  GHgbEGdo
©535¢g0g00LY0. oM 5F0LY, 56 5oL LoFoMm Loz m 3MMEgLoOL BYEdgBO sdsdZs (58 Fgdmbggzsdo
3BGHOME0L Logsb63sbsoegdem 9539dE 05 03egdL).

36Ol  s0dbBOHEImdomo BMbdios  Bgmdsdgmdl  dmbfegwrgos bsM-bggzgdols
993030%530580, MOMNOINH S MZ0MIMBEHO MOl LEH0dYWoMgdsd0, LEMMWW IS IIEg30LsL LodgK MO
00HMHETo.  M30m3MBEGMHM®O  “Qoloegdol”  (399l)  ©IHAMGPO®  o30LgdNGH  “‘bolL”  Fomdmoygbl
b3 gdol  bgeddmgzebgemdom  3vdsmdologob  LOWWosE  sTIM30©GdJEo  FMTomdobgb.
MOO0IONIMBEOMEOL M9oE0Bo3o0LOL MomMglis 9603369wMm3zs605 s03BIM©M™ TmLfogzegqddo Gojdo
960356930b J0Bo®m. IML{ogzeggdl Mbs 353539006Mmm, HMI »YHPOGHMIMBEEGHHMEO s YYOHM0IMHIGAoLgds
3M(3OWYOYE0S 30039¢ M0yd0 MMM0YMHMEobTsMgdOLMZOL (960l BEgdOL bogdgdo) s 56 gMmTsbgmol
“Bolog 900”96 BobmdMd0m “Qo@olaMBgbo” (3o b0dbologsb). H®MOgMHm @s, bLEZMMOYdO,
M3003MmbGHOMWO 9300 gd9w0s  Lim®mgo 00 ©s0my300090¢mdol  dobsmfigze®,  OMIolmgobss
IMDMmYd0 B0 WEHMEZL 25b0(300056.

30b6@OM0, 356b53MMMYO0D AIUALIHO B2GIGOOM, 530M5(JOL TGbLOGMYGDLS S sSHBOHMZDYO, 56393
9030 g90L 499HY30GHMb 3MMdEYdgdo, 1mBs390L dom bgdolYMasLy s LE3MMIMO 130l bgwwdo 5943560l
65ML. BHILAHMOO 35BS LFMEOO 3sLBOL 35610560l FgMHRI30LL 530005MGBL 565EIODOL MBMU.

@9Jb03MM0 LogmbEBHMmMEMm ©O35¢gd9d0L  TgMBg3z0Lol Tobogwgdgeds OO YMMo®gds Mbs
dosggomb 96 TbMmEwmE  9BMdM0Z  FodBHMML  (Fogorome 805 vy 03 gdlozMMo  gHMIYEGOOL
“890003L90500MdsL”), 50599 LEOEFOMIMWEMOME BodBHMMLSS.

©OHMOL BogdBHMOMOL gom35c0bfobgdom sGh9396 J0dobstyg, 3gMom©wye s bsdmermm (9gdsx sdgdgwn)
3MmBGHOMEL. dovbgogs© Lsdmmwmm JmbGH®mmeol oo 360d369wmdols svgdzgdgwos, 9bol dmgero
L3 gds 2990939l F99M3EOLMZOL FMIBOIds®. 9bol LFsgzergds 3oMmzqe Moado 3mdbozsgom®mo mbs
0y4mb. 590@™I, LobwEM39w0s, JMBEHOMMEOL 3m396035309MHMO0L BOHYb3gwymass. wadbogzm®o bst-

61



LIJAMNOTM@AOL M 3TAMRIN0 153IBENIGM TJIABSR0 ,0 6 & IR I I & O

N¢ (71), 2022
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL “INTELECTTI”

$393900L  d98mfidgdolsl dmszsto obsbo 36dBH03wemo sdm3sbol 2osfy3gds Mbs oymb. sdo@mdsg
GO309M0 BILAMOO ©35gBIBOL oo (Multiple choice, matching), Logsdmaom ©oz35gdsMs dmEOL
obgmadoE MBS 0gmb, HGMAWgdol dmbfogergl dobgdl Lodwgswgdsl godmbo@ml Logzwmomo SHBOO wiEbeme
965%g (9.5. open-ended tasks). 8sGmso0s, LMo ©ZIGVIBOL BglE¥EgdOl MBdoIEHMGs© BgBslnds
390006090000 005, Fopa®sd 0bobo 435919396 Lodwsegdsl Imbfsgeol doge gbol 3mdMbBozsgo®a©
2990996905 893590fdmom (Foddwoma, gulglh afgMs).

306@OMEoL BMOIZOL FnMol s™BY396 EHILBEHTOLS (mB0gdGMOO GHILGO 3olbIMBdL Ibmem JOHm
LHm 35Lvgbl) s B30l (30mbggdbyg 3sbmbo, Msmdsbo, GgduBob Mg3HmEvYdEos s 5.3.), fgMombs
©5 Bg306 BmOIGOL. I0d0bsMYy 3MBEHOHMEOLsmz0lL 9@ FodmMLogy0s BY3oMo GmEmDs, mdizs Hodom
3MBBHOMEULSE 890degds 09000ddol ymgge 35339000¢0bg 5-10 oo ©ogmdmbs). H9mEs®Ero s badmermem
30bGHOME0 J06H005©o© §9MH0005 (EOHMOL §30bMTMILsD s 9@ MB0gJEHWIOMBILMD 353060 gd0m). gbols
1§53 gdsLmob  JoTommgdsdo b, 5¢Edsm, “YFsMmMGOMEIMS, R0 gbol 3mIMb03o30MHI© IMRWGDS
LHmego dobo Bg30MH0 FmEOTom 459mygbgdsl 4merolbbdmdl. sdo@mdsi dmwwm {jergddo LogMHmodmmolem
23990(30930L 0@ BIFol golismdMgds g8sBHgods.

56599000039 LoBMYsEMGIOL Mog30LGdMMRBL FoMTmoYIbL 9.§. “0brMm®Ts30wmwo B3530L” sOHLYdIMDS.
39GM0MH0Mds 9339 BMdL 0bgMmMIs300l 0lgo FMEWEMdLL, GMmIol dgm30Lgds y3zgws dodsMMNEGdOm
3999 gd9o begds 3mb3M9E o 5@530560LMZ0L. BMYSO 2965 gds B39D CMHMUSE 930 GIIE0S, ot
90bfogerggdl 093900 Lo3wYsEgds “Bo3MMIMO M30 03Mm3ME”. Fo™Msd Lsdwswwm b3mol bgws Lsggbm®o,
MOmEqbsg 0ffygds 993bogmgdoms Logmdzwgdol GgEsmgdom 0MTs dgmgzolgds, v9339 wbws galabmMgdmEIL
9bfogerol dogM 8mds35¢0 3Mmnqlool d9MBg3sL s 00 Lsfgolo gmbolb dgdqbsl, HmIgumoE agbdomgds dsls
50 80056010000 1FoMEgLo Yobosmgdols Jomgdsdo.

36R0eH0  bsgergds sOob  bsgwgdol ©oxgmgbaos3ools s 0bo30©vgsmobsgool  obgomo
Lo3w95egds, BrEs LogsbdsbomErgdwm 3MHmEgbol bEHMMJEHOOL, Jobos@lols s MmMABOBIdOL Tgi3eol
bobxbg bgds dmbfegzwggool 0bEgMgligdols @s Mbs®gdol MBOM LMW gsm35¢obobgds, 0Jdbgds
30000900 MBOMIIEIBIWDS  gobsmEgdolsmzol  Fsmo  3OHMmEBgLoo  0bEgMglgdol  gbs@yzolsc.
3OMMBOENHO B3Md 30 5MOL 58 Jobbol MgowobHszool 0bbEoGHWEoMbsMHo BmMTs. BLoJmEmygdo
2Q3LGHMMJOID, MMd InDsMEMBOL Sb53T0 S0 5J3L EOAYOILIBOL ORIGIbEOMISL. LmFOMEMAJOOL
33093900 51939 9LEHWMHGd96, MM MBROMLISLY DS MBMZegLeadsL (70%-bg dg@L) MMBI3B0s BMmys©o©
d9oLfogarmb Logswgdwerm Loabgdo, bawm ol EoLEE3w0bgdo, MMIMIdOEG ¥YIvSWME ©I3JOFB0MIINOS
0500 8m3o35¢  3OHMBILOsLOSD, Tgobfogermlb MaGm M. dMfozerggdo, OGMIJWMIE GHMIOEOWO
LHo30gds MEBg3b0sm, 3500 Lerow® bsfoel Ggoagbl, s90@™A 0Bsbdgfimboeos bydwswm ligmeol bgs
Log3gbwMmOL MO FHO30L SMLYdMBS: 3OMBOWMMO (3m060@ MWW, G9dbozm®mo, bodmbgdoldg®Byzgewm) s
BMmyo©0 b3MEgdo (FEsligdo).

3290560356090 3GROemOL L3Mgdo (3¢0ogdo) Lobfogurm 3OHMaMms3s90 YmMmoELgdsl s0sb30¢gd9b
d0mdowe gbsls s oFIOIGHWMMsDY @S MEbm® 9bsDY. BoJBHMOM035, Sbgmo LMol (Jerstiols)
3MOLEOSTMZMGOMEL 9B Lodw)sEgds 9dEI3 JoMRS Bs5BIMML GH0D0 JHM3BMEo 5dm(3s 53 LLygbgddo,
65096 0LOBO 50 JMBRGO06 sGBs F0BOTs MO, 5M989 FodlodsErmEmOo FmmMbmgbgdols dobgzom.

365305¢h9em0 3023390396600l »35¢0LsBOOLOm 4z9s gomdMOz0 ©s LLdgBHYzgwm Mbsm-B3zgz0l Jmbo
3OMB0OHO L3MEOL JOLESTNZMJOMWL IFoMEIds T90EIO 5TM(356900L AL FMJEs:

- by 30040056 306500 YHNOYMMOOL LoES309030 3G MMNTMMHOLO bMMTJOOL LS(3535wW;

- 0006509060m39  06x3MmOTo30Mwo  $9dbmemyogdol  asdmygbgds  3GMMBILOMWSE  SMEOYdJLO
0683m6HI5300L dmbodm39d¢s:;

- 963000 Esbeddgdol dobboom;

62



LIJAMNOTM@AOL M 3TAMRIN0 153IBENIGM TJIABSR0 ,0 6 & IR I I & O

N¢ (71), 2022
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL “INTELECTTI”

- 306896M96309030, MmE0030509030, 3MBIMOLYOLS s LsgOMSTMGMOLM 3MMmgd@gddo dmbsfoergmdol
doLo®gds;
- 193MMIMO BMYPSO S 3OMFBIB0MEO EMBOL SLTSMWIOES.
0500 30O©Yds0 99000930 2mI396U5BGMGXI0 29bs(r-b393980b Jobo:

- 3565¢0by30LG6 068MMTsE0sbg (008039, 9EHJO0) EIYOHBEMBOm M3gmglsE A50amb
056590b593MOL 5B, 989JGHWIOS 35800Ygbmb olbO L3 MMM SHBEMOL FoIMm3gdolsls;

- 39800ygbmb gdlozmbgdo s LobmdsMMm Joboergdo;

- 0mbobmb &gduEol Gobss®lol, 3mb3MmgEHmwo Lo@ygzgdols s §obsswgdgdol 3MMybmbomgds
Lomor@By, J39L0momOODBY, 0EMLEHM3090DY s bb3. sy bmdom;

- 3939000 Lobfm®mol slsBMLEHIOWSE 350Mm0Ygqbmb gobdstEgds, 30mMbzgdo s 5.0.

B99mo Bsdmm3zwowo MbaM-B393900 Homdmmagbgaos Lomsbom wgdlozm®o B3g3900L go0gdy.

DMPO©O,  9MIZOMBONMO  b3MEOL  3MOLEIIMDIZMGOMDRE  2oblbzsggdom, 3mdsbo@stman-
BoEMEMY0OHO B30l 3MOLESTMZMGOMEL b Fgdwrml, ImsbEobmU lis3dsMmE 909335@ M0 FaBomo
05693560 (9dlozmboly IHIMIOO®) M3bMHHO gbosh FdMdEoM® gbsBy. Mg Aggbgds FaMom MsMYdsbl
99md om0 960k MEbMMODBY s BY30M 05MRBIBL, dolio MBsM-B393900 Aol 9egdgbEomre Embyby Mbs
3Jmbgl (3om:E030 39JuGHOL FobssmlOl EosbEMadomOo d50dM370s).

5153300390005, 50FIO00 MBsM-H393900 LogMHAbMBEIOE 509853 PS> JH0bO JHM3bMwo FsdmEol
dmbmgbgdl, dogMsd  obobo  Bsdzows  0dob  FoMmIBEBHL  0dwgz006, GMI  sLgmo LMol
399030 YOME0 M5 FbMEM FoHToEJd0m B0dMGOL 4oBMEEIL, 50599© Ho®ToE O3 OLsgwol
ol doge dgeBgMo 3HMBOOL MIogl Labfogwrgdgwdo, 56 MImsemo ©LLsdgds oligo Lygmmdo,
HmFgdog 56 5MOL 99930 gdgEo “9dsmEglo 2sbsmgds, dosgMsd LoFoMMs YbmMMo gbol szdsm oMo
3005 (39500m0, JHOMBE03 LofomdmIo dozboll MsBsTIOMBY).

39359650Bgm Mo 35 gdgOoL  (H039d0, MMIWYdOE F3IM0Ygbgds wgdlogMMo  MbBsM-B3939d0L
99L50miagd s LogMmsdm®olbem (TOEFL, Cambridge First Certificate, Cambridge Certificate in Advanced
English, IELTS s Ubg.) s 39680 350myqbgdmen 96mdMog 408m3gddo, 303900000 00 13365907, G 350
Lo3MbEHMMEM ©O35¢YdOOL Hgdmo dobbomwo bobgmdgdols (BHMsoEowo — GO, fadomo —
©93060) 35000 BHO3MEMY0 F90degds 3Mm35HE0bMmm MO oMo 3MoG Momdom: 1) bo@yzsbg dwydsmdol
©mbol dobgzoom: Lo@yzol, dgbo@yzgools s ffobssgdol ByRMsbYwo JgOHMMdIOoMdOL mbyby
9o IZ35dJd0; 2) 08 mbgdm030 M3gMoEool dJobgzom, MMIGWLLE dmbfsgwrg 0ggbgdl
0535¢900L g gdoLsl (IXAIBIDS, 9gMBg3s, dgbsdsdol 3mbEgELTdo Bolids s 5.9.).

References:
1. H. Douglas Brown, Heekyeong Lee, Teaching by Principles: An Interactive Approach to Language Pedagogy, 4th
Edition, Pearson, Longman, 2015
2. Harmer Jeremy, The Practice of English Language Teaching. Pearson Education limited, Longman, 2007
3. Scrivener Jim, Learning Teaching, A guidebook for English language teachers, Second Edition, Macmillan
Publishers Limited, 2005
4. Teaching Knowledge Test (TKT) , Modules 1-3, University of Cambridge ESOL Examinations, Cambridge,
United Kingdom, 2007
M9bomdg
3705603500 39o3Mma030L  dmmbmzgbgdol  asmzswolfjobgdom  ©®L  3oMzge  3aabbgs
3MBGHOMEOoL Logs63sbomEgdwm gmbJ30s. ©935¢gdgd0, MMIgEoE JMBEGOHMEOLLL gsdmoygbgds, 56 oMol
dbmwmE  3MbEHMMEOoLIMZoL  2530Bbmwo, olbobo  HIAMMHMEISE  43FMm0Yygbgds Lozt 0dmgddo.
306@OM@oL m®OIgOL Mol sGBg396 BHILEGHWIOLs s GHMOEOEOWWL, FaMombs ©s Bg306H BMEOIYOL.

63



LIJAMNOTM@AOL M 3TAMRIN0 153IBENIGM TJIABSR0 ,0 6 & IR I I & O

N¢ (71), 2022
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL “INTELECTTI”

3MmbGHOMEO0, 356Ls3MPMIV0 GHILEHMOO BMOIGOOm, 530005MgOL JgbLogMYdLS s SBOHMZBYdL, 5393
90U(o30990L 2905fY30@™b 3Gr:MdEgId0, M3w)dsggdl doc 65gd0LYMBILY s LEZMMSMO M30L bgardo syzs60l
1656OL. GHILGHWIOO 935 s LFMOO 5Ll oM0sBEHOL gMmBY30LL 53005MJBL sbscoDOl ¥bsOL.

Tamuna Khetaguri, Mzia Zangaladze
Control of lexical skills in teaching

Summary
Taking into account the requirements of humanitarian pedagogy, the educational function of control comes to the
fore today. The tasks used in the control are not only for control, they are regularly used in exercises. Choose between
test forms and test and traditional, written and oral forms. Control, especially in test forms, develops memory and thinking,
teaches students to solve problems, develops their willpower and self-control. The test assignment develops the ability to
analyze when selecting the correct answer option.
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M3Eoologsb. mEmb gl LsMbmgs®o Tsdob SPLOYEIds, M30 030 (WmEgs) JgLOMEGdME 04690
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11 Bs§ogmo ab.: . dBgobmBz0wo, wmaz0L Bbs@gmimo 3vBdEos ,LH30mb BsGBIgEol 3bMgHYds0", HYEgEbOMYBIO
LogMMEdMGOLbm  3gMomEwo Lsdgsboghm gM@bowo ,06@gwgdE0”, 398m0oEgds LodsMmggwml 393bogtgdols s
LsBMASMIIOL 39630m5M7d0L BMbEO ,0bGIWgdGHoL” Foge, Mdowrolo, 2020 Faaro., # 2 (63), s5330LG™M.
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Dali Betkhoshvili
The Artistic Function of Prayer in the Life of Serapion Zarzmeli

Summary

In the Georgian hagiographic monuments, a prayer has great power and value showing the divine, spiritual path,
among other virtues, which is the connections between a human and God, ephemeral and eternal. A saint, who is closer
to God, performs the truth of the spiritual life, to alleviate the existence of mortals. This is clearly reflected in the
hagiographic work of Basil Zarzmeli "Life of Serapion Zarzmeli", which depicts the mission of Serapion Zarzmeli - the
first teacher of the Zarzma Desert, and was manifested in all his virtuous life. The utmost is the prayer that expresses the
respect, request, supplication to God; it reflects the mixture of the spiritual and the carnal, human nature in the horizontal-
vertical section. The Georgian hagiographic work "Life of Serapion Zarzmeli" based on the teachings of the Holy
Scriptures and the Gospels fills the virtue of prayer with different contents, without of which human existence in the
world is empty and meaningless. A prayer is the care for human existence, both for the salvation of the soul and for the
mortal carnal life companion, which must unite the spiritual and the material, for the attainment, extension, and
immortality of the perfection of life.
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@53mbs Hommoagbl gmlisdsdmdol Bod@l wobagm3mw@Mgdl dmMob, Gmdguog dormomgdl 9o
3MGOSdo 00 3006309BH Mo Imzwgbols 96 god@ol o6 sGLGdMBdIBY, HMIYeoE LOWWosE 0bgdMO30 s
©5935bslosMYdYE0s  bbgs  0by3zm3Me@wmolmgol, Gsg 3wobwgds dob GHgJuBgd8o s OOl
MO0YIOMR3905L 3oBLBZ3900 LoBMYsEMYdJdOL FoMdMBoygbgwrms ImMmob. s0bodbrywo gbmdmogo s
3CGHOMo  Mo30L90vIM9dgd0,  SLsbywo  BHgJuBYodo, 330 gHIbGHOMGPdMwo  gbol  Ladowgdom,
o600y gbl  29M339M  “DoM0gMgdl”  0b6GHIMIMEGHMOHMo  3m3bozsgool  dmbsfowgmomgol.
063939 GHOHMo  303bogsool 3MmEgdo ws3Mmbgdol gwodobo®mads Fo@dmgdl doMmoMsI© MMO
153995 gd0m, HMIYOOE (36MdO0S Fq3LgdoLL s 3MI37bLsEOOL Labgwoom.

Maya Tevzadze
The importance of Lacunas in intercultural communications

Summary
Lacuna is a fact of inconsistency between linguocultures, indicating the absence of a particular fact in one culture
that is completely natural and characteristic for another linguoculture. It is revealed in texts and complicates mutual
understanding. These linguistic and cultural features, reflected in the texts, through the represented language, represent a
kind of barrier for the participants of intercultural communication. Elimination of gaps in the process of intercultural
communication is produced mainly by two meLacinas in intercultural comkmunicationans known as filling and
compensation.
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Logombol 306390 333193500 0gm bsmgws 009sdg mo30L 3megasbmed wgms Juimamgeodzowmsb
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Miranda Sophromadze, Sopio Tevdoradze
Strategies to Overcome Stress in Adolescents

Summary

In the modern world adolescents have to deal with a number of stressful and conflicting situations. The source of
stress could be bullying at school, problems with teachers, difficulties of learning process, as well as strained relationships
with parents, other family members or peers. Nowadays the mentioned difficulties have been compounded by the general
global crisis caused by the COVID-19 pandemic. Unfortunately, the corona virus has changed the lifestyle of the whole
world, and had a particularly great impact on children, as due the pandemic closed both schools and kindergartens. The
studying process continued remotely, online, which had proved to be a source of additional stress for students. Ultimately
the given situation endangered the psychological well-being and emotional stability of the adolescents. The study of the
ability of coping with stress and conflicting environment is one of the central directions of developmental psychology (T.
Tiabashvili, 2016). Successful adaptation of adolescents to a stressful environment involves the regulation of the subject's
own behavior, the management of emotions, the control of the processes going on around them. The above processes are
integrated into coping behavior, which includes the general process of emotion regulation, cognition, behavior, and
aspects of the environment. (e.g., Eisenberg, Fabes, & Guthrie, 1997; Skinner, 1995). Behavioral strategies for coping
with stress - is a subject of study in various fields of psychology: developmental psychology, social psychology,
personality psychology and medical psychology. The necessity of researching this issue is conditioned by methodological,
theoretical and applied directions.The problem of coping behavior is insufficiently studied in psychological science, in
personal theories. There are no studies across Georgia which have examined what kind of coping behavioral strategies do
Georgian teenagers use to fight stress. Accordingly, this study focuses on what an adolescent can do to cope with stress,
how to cope with a stressful situation, and which factors have the greatest impact on coping behavior effectiveness
(situational or personal factors). We focused in this study on Ne51, Ne55, Ne57, Ne87, Ne169 public schools in Tbilisi and
Nel, Ne2, Ne6, Ne7 public schools in Tkibuli (Imereti region), which were selected by non-random sampling. A total of
300 students participated in the study and completed the questionnaire, of which 150 were collected from Tkibuli and the
other 150 from Thilisi. We used empirical-experimental design in the study. The obtained data was processed using both
basic and multidimensional methods of mathematical statistics - SPSS-23 software package of mathematical statistics.
Data analysis showed that there is a relationship between the priority strategy of coping behavior and the control locus
type. Adolescents more often use emotion-focused behavior strategies (confrontation, distancing, positive reassessment),
while the priority type of locus of control is external in all four cases. Adolescents use coping behavior strategies
differently by gender and also by the type of locus of control they have. Data processing revealed that coping behavior is
conditioned by the external variables, namely — due the environmental factors. While the locus of control is a personal
characteristic and does not depend on external factors.
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THE PROBLEM OF PSYCHOLOGICAL AND NORMATIVE FUNCTIONS OF GUILT

Among both Georgian and foreign scientists, there is a controversy of ideas about the essence of “guilt”.
According to one popular theory, “guilt” is considered to be a psychic attitude to the performed behavior. Thus,
“guilt” and “crime” are not regarded as synonymous, identical concepts, though it is the case only in theory.
In practical law they are not distinguished from each other and are not considered to be problematic. As for
the nominative or evaluative theory of the definition of “guilt”, one of the well-known representatives of which
is a German criminalist Reigart Frank, it deprives “guilt” of any psychological side leaving it only evaluative
function, thus, making it equal with “crime”. One more scientist, Kelsen, was trying to support this position.
They do not completely ignore the psychological features of “guilt”, they just don’t assign it an important
function. According to the supporters of normative theory of “guilt”, guilt is produced after the judge finds
this or that behavior to be a crime. This opinion is not fully supported by Georgian lawyers L. Surguladze and
M. Ugrekhelidze?. According to Surguladze, “Finding guilt is always connected with negative evaluation but
any evaluation always implies something real or evaluated thing, i.e. the fact that exists in the psychic of the
person who has committed the crime. It is these real facts of the psychic life of an individual that the guilt is
based on, and not in the bare evaluation of the crime™. Professor Otar Gamkrelidze doesn’t support the
psychological theory of “guilt”, though he says: “Purely normative theory of “guilt” didn’t develop due to
mainly political motives™,

Some specialists try to go beyond any arguments of either law or psychological extremes and use the
concepts and categories based on sociological discussions. E.g., according to Guram Nachkebia,
“responsibility is a social phenomenon as a result of a person’s social upbringing... The problem of
responsibility also implies the skill of personal responsibility. Thus, guilt is a social phenomenon™. G.
Nachkebia points out the main negative feature of the guilt such as reprimand, as it represents, from social
point of view, the sign of negative responsibility. Thus the conclusion that reprimand is “the immanent feature
of guilt”. Due to the difficulty of the situation, the category of guilt became the subject of a wider research in
M. Ugrekhelidze’s opinion, in which he defines “guilt” as a merely social category having ethical signs, which,
in its turn, doesn’t ignore the existence of reprimand of their own psychic behavior by the individual.

Further research was done by Prof. O. Mindadze, who tries to use not only abstract statements from
theoretical sphere but also refers to philosophical, logical and sociological research methods, as “the definition
of philosophical concept is more characteristic of “crime” as a separate occasion and event, which occurs in a
certain period of time and space and is characterized by direct reasons as well as by convenient conditions and
circumstances. As for “guilt”, it is true it covers particular reason, conditions and circumstances of the crime,
but not vice versa, one particular crime doesn’t cover “guilt” with all its content and size”®.

2 Surguladze L., Criminal Law. Guilt: Thilisi 1997, p. 181

3 Ugrekhelidze M., Guilt in crime. Th.: 1982, p. 7-8

4 Gamkrelidze 0., Struggle for fair state. Th., 1998, p. 254

® Nachkehia N., Guilt as social and philosophical search, 2001, p. 67
6 Mindadze O., Legal Organs and human rights, Kutaisi, 2008, p. 215
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The distinction between “guilt” and “crime” using gnosiological method gives us some concept of crime
signs within purely legal norm, as well as some other moments of “guilt” outside these norms, which is subject
to the principle of moral reprimand, but legally, it is not considered to be a punishable action or state. For
example, when a crime is committed by a young or juvenile person, the moral responsibility is, to some extent,
put on their whole family, school, including teachers, pupils and other staff, people living in the neighborhood
and the whole society, mass media, films, book characters and authors, directors and producers, etc. If we take
a closer look at the above given list, we will see that the burden of moral responsibility of a crime is not the
same, it is possible for any of them to take the responsibility which is close to legal norms by its features and
character; e.g., the moral burden of family responsibility is quite often considered among competence of legal
law persecution. It’s enough to recall the repressions of 1936-37.

In order to define the moments of objective responsibility and subjective functions in the concept of
“guilt”, Prof. B. Porchkhidze suggests metaphysical scheme of the rights of distribution of possession.
According to this principle, “the concept of “right” must widen by the contents of “God” and “possession”.
God points to the highest power. The word “freedom” expresses the rights allocated by the God, this or that
individual, the society, the country on themselves. The “God“ is the equivalent of “possession” where
everything is defined and measured by possession. Possession returns to the link between individual and
subjective “want” and general and objective “wants”. Logically, only God can be the one who has both sides
because the God is both subjective and objective, concrete and general, wish and duty. Except God, no other
living being is able to solve the issue of possession independently, as subjective “want” can’t acquire anything
without objective “wants”. Thus, the right is characterized by increase and decrease according to its
involvement in objectivity”’. The given scheme shows the signs of psychological and normative functions of
“guilt” by proving that the estimation of any behavior is the result of psychological feeling of the individual
and, at the same time, the result of objective qualification. The fact that a person’s mood about a certain event
can be positive or negative is the basis of condemning something from the position of general social thought
which, in turn, defines the normative qualification of “guilt”; on the other hand, this or that epoch stereotypes
of a family, society, culture and traditions, acquire the important values in the process of any person’s
upbringing and development, which is clearly reflected in the psychic mood and character of an individual.
These stereotypes are stored in the psychic as conscious and sub-conscious; later, different actions and
behavior are liked, approved of, justified or reprimanded and criticized by the individuals. So, psychic feeling
and mood define normative functions of “guilt”, and the established law norms and other values also define
the legal psychic attitude of the person. Normative and psychological functions of “guilt” undergo mutual
influence, so they are always discussed in close relation to each other. Due to this idea, we find Prof. M.
Turava’s position unacceptable when he accepts “guilt” as only normative theory and says: “the new Code of
Justice put an end to the psychological theory of guilt and accepted the normative theory of guilt”. We think
that, on the contrary, the Code reveals the vital importance of the psychological theory of guilt. Articles 33
and 34, which determine the insanity as a result of young age and mental illness, excludes any kind of
responsibility, since in the former case, due to age, immature brain can’t perceive the action and its
consequences and in the latter case, due to mental illness, they are unable to understand and estimate the
possibility of criminal danger of their behavior. This is the defining reason of the existence of psychological
theory of guilt.

On the other hand, due to the same opinion, we can’t accept L. Kutalia’s idea which is based on the
concept of the well-known lawyer, Beling and who believes that “guilt” represents not the element of the
subjective side of the crime, but the subjective side of the crime and, therefore, from subjective point of view,

7 Porchkhidze B., Historical and philosophical horoscope of identifying a personality, Kutaisi, 2006, p. 90
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guilt and crime are absolutely identical concepts. First, the above-given arguments which were shaped in the
process of logical and methodological approach, proved that guilt and crime can’t be discussed as identical
concepts; second, considering guilt as being only subjective cancels its objective necessity and strengthens
biased moments. In order to understand and ease the existing difficulties, it will be of interest to raise the issue
of philosophical and legal interrelation between subjectivity and objectivity. A subject can be discussed with
two meanings: 1. gnosiological and 2. practical. Gnosiological subjects perceive both the reality around them
and themselves, they possess the skill of consciousness and self-consciousness; in any circumstances, whether
a gnosiological subject perceives the reality or himself, the perceived object is the object of his cognition.
Unlike the objects lacking in the independent skill of thinking and acting, the subject can simultaneously be a
susbject and a cognitive object. The subject has the skill of his/her own objectiveness, unlike the object who
can’t be subjects at the same time. Thus, though the number of objects is defined by the number of subjects,
subjects have certain priority as only we can define and estimate the qualification of any object. As the great
German philosopher I. Kant said, the subject first constructs and creates the object and only then starts to
perceive it 8. As for the subject and the object from practical point of view, here we mean the subject who not
only carries out a certain action, but also sets a goal for the action and programs it, but in many cases, the
subject acts blindly and spontaneously in different ways which, despite unconsciousness, doesn’t deprive the
practical subject of his/her subjective qualification. So, unlike gnosiological subject, practical subject needs a
prior awareness of his/her future actions in order to carry them out according to the plan. The object can be
anything, animate and inanimate, a person or a thing which can undergo this or that action. But we can point
out one more essential feature: the acting subject, unlike perceiving subject, cannot create and set the object in
advance, on the contrary, the object, unlike perceived object, has the reality and certainty which is not defined
as a qualification by the subject.

According to the given scheme, moral and legal norms are the categories qualified by the subject, which
were agreed on and evaluated by different subjects, which gives them inter-subjective character. That is why,
in philosophy and, generally, science they distinguish two types of laws: objective and normative. Objective
laws are those which exist permanently and unchangeably and independently of people’s willpower and
consciousness, while normative laws are established according to people’s consent and general evaluation and,
if necessary, can be changed, so they are inter-subjective laws. As inter-subjectivity defines any norm and
value, the norm and its corresponding value are defined by people’s psychic functions. Thus, when there is a
disputable issue about the controversy between psychic and normative theories of “guilt”, we must remember
that normative theory can’t come out of objective regularity and can’t be the carrier of objective content and
features, since it is subject to people’s subjective willpower and consciousness. But it is of inter-subjective
character, comprises the interests of a large part of society and is compulsory for every member of the society.
Inter-subjective norm and the “guilt” which it qualifies are the unity of psychic acts which comprises social
consciousness and social psychology at the same time. That’s why, if there is any controversy between psychic
and normative theories, or debate about the ratio between psychic and normative functions, it can happen
within this psycho-social qualification, where separate psychic act and concrete event may have a negative
impact on general social-psychic state and mood. Therefore, the problem of ratio between normative and
psychic functions must be solved within inter-subjective social consciousness and social psychology. Thus,
any norm, including the category of “guilt”, is of psychic character and importance, though it doesn’t deprive
it of the status of normative norm but, on the contrary, gives it all signs characteristic of legal value.

8 Kant 1., Critique of Pure Reason, Thilisi, 1983, p. 35
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Summary

There are differences of opinion between both Georgian and foreign scholars about the guilt. Some
Georgian scholars consider it as a morally and politically reprehensible act. Some believe it includes categories
based on social reasoning. There is an opinion that it represents the content of negative responsibility. Defining
the content of a philosophical concept views crime as a state of a particular event and fact that takes place over
a defined period of time and space and is characterized not only by a direct cause but also by contributing
conditions and circumstances. We think that a guilt includes the cause of a specific crime and not the other
way around, a specific crime does not include a guilt, in all its content and scope... If any contradiction can
be allowed between psychic and normative theories, or judging by the ratio of these functions, it can occur
within an intersubjectively established psychosocial qualification. Thus, we believe that this problem should
be addressed within intersubjective social consciousness and social psychology.
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Maia Gabunia
Causes of water pollution

Summary
Water, by its simplest definition, is life. Every living thing on Earth requires water to survive. It is an extremely

valuable natural resource on the earth. Water is indispensable for our existence on the planet. Nevertheless, we damage
our planet to the extent that the expired number of living things on earth reached alarming level. The water pollution is
caused by washing off human waste into water reservoirs in such a concentrated form that it gets impossible to be rendered
harmless and has an adverse effect on the health of not only ecosystem, but also human-beings. What’s more, today
potable water is under extreme threat, as the quality of drinking water is gradually deteriorating. We pollute rivers, lakes,
seas and oceans. The most significant sources of water pollutants are: pesticides, fertilizers, petroleum derivatives, and
heavy metals, various household, chemical and industrial wastes. So it is of utmost importance to take care of our
environment in order to live on a healthy planet.

87


https://gfa.org.ge/wp-content/uploads/2018/11/k8.pdf
http://mastsavlebeli.ge/?p=1370

LIJAMNOTM@AOL M 3TAMRIN0 153IBENIGM TJIABSR0 ,0 6 & IR I I & O

N¢ (71), 2022
INTERNATIONAL PERIODICAL SCIENTIFIC JOURNAL “INTELECTTI”

0511 domgrmyos BIOLOGY

Bobm 956939e0s930¢00

JMm50Lob 53530 FgMHgmEol Labgwdfonm wbogg®lo@gdo
Kutaisi Akaki Tsereteli State University. Georgia

939bsMgmeo 5g353mcmobgdo
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9ol 9mmg399mgdl M Mol 393360l 20owsbgs dgmdwos mMmo gHBom: wo30EMo 30dMHom ©s
30™3560 s®bgdom. fywol ImmgzMws gargd@OH™mbgoEMmoMm0s s 89RO, 0MmbgdOLOAD Foblbgsgzgdom,
©05vb0Mgdl 3500M6oL o3oM BsBsdo (4; 8).
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959600.
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1988 fgaol 3. 0pMgd o dolds 3mergagdds, G®IIdoE 033wg3bgd Lolbwol Rh  xymal,
JHODOHM303 GO0 458myz9L 899d3GMBMo ows, MmIgelsi AHIP28 CHIP28 (Channel-like Integral Protein of

28kDa — o@bol dbasgbo 0b@gaMoMo 30w dmeg3wyew®o dsbom 28 30s) Mfmg.
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3@oHdnMo 9930660l 0bGHgyMowe 30¢gdo (Plasma membrane intrinsic protein) — PIP;
AMBM3sLEBOL 0bGgaGewmmo 3owgdo (Tonoplast intrinsic protein) — TIP:

— 9306 doM0m5©0 06GJAMIMMo 30¢gd0 (Small basis intrinsic protein) —SIP;

Brmob 26-0b dbgogbo gomgdo (Nodulin-26-like intrinsic protein) — NIP;

063930 mMo X gowgdo (X intrinsic protein) — XIP.
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NPA 439w 5435306060l 360836903560 0530L906M0ds0, HMTGE05 3965300MmdIdL Joon BMbJ30me
5gdBH0ogmdsl. B s E 956y235900b 99960100900l §o®dmoddbgds LE®mwd@mMs — fywol sGbo, Gmdgwog J3zodol
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HoO2, 3060l 85535). sLgo  59353mMH0bJdL 2obobowrsgzgb MMm®E 3nworwbdsowm® sMbgdl, GmIwgdog
360083690356 H@El sLEWMEgdL Mo FoMGHM Hyawrolb 3mIgmbi@sBdo, 56599 396509005 9E9dMEoHals s
Labogbogm 30Mm3glgddo (4; 9).

59353606900  MO0gMHMIJIgIOL  JOHMTbJNMIb s Lb3zs  Fowgdmb, Go3  9i3gbstgdo  Mogo
30BOMEMY0MOHO 36m39L0L MYYoMgdsl 0§393L. TR0, 533530M0BIdO Mboffogmdl B3qLiggdobs s
4m®@gool  oa™dgergdsdo, mgbargdol BmmIOMmYdsdo, 0539900l IMdMmIMdSTo, BGZOOL  BoM33wgd0L
3000M5¢)5300Ld s 900390530 (5). o0Lsb0Tbs30s, MMI 5J353mM0BdOL gJudMglool mby oo gdom
0505 CAM -83gbs6ggddo, MoboE 5@s3GMo 360d36gwmds oJglb (15).

533530606900l doMomso  gmbdios  —  fgwob  GMsbldgddMmsbyaro  bsgool  Mgymans30s,
bm®309wqds 3900656500 Yol s6bgdolL OHMymOmE HIMEIBMIM0Z0 (33e0Egdom, 1939 FoM0 594EH03MdOL
(330Eqdom (6). 8900696500 fFywol sGbgdolL d9goiE39ewrmds sdM30YdNI0s 99353MmMm0bgdol Lobmgbby,
OMIgmog  GHMoBbLIO03EOMWO  BodBHMMIPom  3MmbGHOMEMEgds  (2; 13).  9d353mE0b6gd0L  5dBH03530s
396306HMd9d oo 3L GHGOBLEsE0MMO 90108035:30900m (3LBMOOMIDdS, 0900000 gdY,
303mBoE0Mgds s BHZs). BMLRMOOWds Fymwol sGBJOOL MYaEs3Eool Mbogzgmbswm®mo dgdobobdos (2;
14). 939656900 {gerol smbgdol MgamesEosl oo 3608369wmds 543l LGl doMmMmdgddo (6; 10).
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69bomdg
59393606900 L39E0SWMMO OO0, HMIEYdOE 99ddMBOL WodoE dodMgdo Fomdmddbol Fywol
5MbgOL. 593536H0B9dOL Bodsgd00 bgds Fywol Bs3sols MgymEoMgds MM 3 X MHIEIIL InMob, sbg3g
MxMgoob dogboom. MHoyo 993530006900, Fywol as6s, 5&HsMgdl smdnb@eg oMy HBmdol Imwg3rmgdl.
59353606900l Lodowgdom ywol GHOBLIMOG0 3sLomEs  F0dEObsMYMdL  fywol  3m@gbgoswols
3M5©0096@0L BodsMrmnmagdom. 99336Mbs8o 5J353mM0bgdo FoMdmddbols GHg@®msdgmadl, HmIwol ymgzgwo
9mbmdghHo ©odm30©gdge §gwol sebL FoMdmoagbl. dmbmdgmo dgopgds 6 GMBLIYGIdGbMo o -
13065oLosb.  99353MM06930 90l JoMHOMSEO 0BEJMOIWMO (30930l MY sbdo. MFsrwgl 839bstgqddo
3990m9gmn3qb 53353mMH0bgdol by Jagmxsbl: PIP, TIP, SIP, NIP, XIP. 8396s6gmwo 5d353m6m0bgdol «dgdgbmds
@M35e0DYO0s 3¢sHIMH 9806 s BHMbM3wslGdo.
Nino Margvelashvili
Plant Aquaporins

Summary

Aquaporins are special proteins that form water channels in the intracellular membranes of plant cells. Aquaporins
facilitate the rapid flow of water into and out of the cell. Some of them also transport other small uncharged dissolved
molecules including ammonia, besides water. Aquaporins contribute to passive transport of water towards potential
gradients. Aquaporins form tetramers in the cell membrane, with each of the four monomers acting as a separate water
channel. Different aquaporins have different sized water channels, the smallest types allowing nothing but water through.
Agquaporin monomers are composed of a bundle of six Trans membrane o — helices. Aquaporins are channel
proteins from a larger family of major intrinsic proteins. Aquaporins in plants are separated into five main homologous
subfamilies, or groups: PIP, TIP, SIP, NIP, and XIP. Most plant Aquaporins are channel proteins present in the plasma
and intracellular membranes and tonoplast of plant cells.
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65005 5F530
JMm50Lob 53530 FgMHgmEol Labgwdfonm wbogg®lo@gdo
Kutaisi Akaki Tsereteli State University. Georgia

30633530 ©5 LodLo36wYEOo 350MEMY09d0

MRMJ00 LogmaEbwol 9wgdgb@semwo LEHOWIGHMOMO JOHMNYIMN0s, HMIJWLsE 300HsMIMJdbol,
03003565b¢gd0Ls s 3963005MgOOL MBI A59BB0S. 3500MmRgBMHO BogBHMMIdOL BgdmJdgwgdom wx Mo
396300000900 (330053900 Fgodergds gobEal MmEMYBOBITo Lb3oslbgs Zsmmemaool s@dmigbgdol
Log)dzgeo.

#IROIO0L BYbI30M0 5JEHO3MdOL, ORIMIHE0MIIOLS S 3OMEWOBIMHGO0L 3MMEILIOOL IMM393S
dolo 8995009690 3m3350:GHTIBEJI0L, oblogzMMMmGBOom BoMHMZ0L, LEAMWIBHMOMEO MEOYBODIEOOLS s
AM30M3M5800L 330w gdel 0f393L.

0330935005 25bLs3MmMYdEo 0bFIHgLOL Mmdog]Bos doMmM3ol MAgho - dBoMM3s30, MHMIgEos
5609005 HOdMBMIMNWO 396980L 3esbBHIMYdOL FHobYIMEmo gobdgmMmgdgdol 0MA3W03. BOMMIS30
MBOHMB39wymngl 496900l LEGHOBdOEHMBLL, bEIBL MXMIOMWO  (303wols s 3gbgdol  9dudmglool
93530,

0063530 H93MmI35dBH MO0 LAHONMIGHMEs, HMIgmog Tgagds 99090 YWEGHOLGHOMIGHWOMOo
3038306963 900Lysb:  godMowsHmwo 396@®gdo  (FC), 9330030 godOowsHmwo 3mddmbgbdo (DFC),
3M9bMwsmHmEo 3md3mbgbEo (GC), doMmMZ53mb SLMmEoMgdwwo JOHMmds@obo ©s dBOMMZIMWO 3534IME0
(L. 1). HodMLETIdOL dBoMPIbgBO 50b0TEO 3MI3MbYHE 0L FbMEIME LMD SGOL 3380 YOO,
3960mE, FodOOWIMME (396GHMYOT0  MIIODIOME0s HOBdMLMINMOo 496900l  3wsbGHYMgdo, 033003
30dOOWHE 30003mbgbEHTo 303EObsMgMBL BHOdMLMIMEo M63-gdol GHEMmbLIMO3E00L s d3MMm3globyol
30395900, bergrm g@sbmoMmen 3md3mbgb@Edo brgds Godmbmdwmo MBI-gd0L 393806 MOdMLMI e
3OWYOMd HodMLMIOL 306 S OO bYIBYOMNGMEgdOL FomBmddboo.

b9H. 1. HodMLMIGOOL d0MYgbgHBMb 353800 dMEP0 BOMM-3530L MEEMLEHMIGH Mo 333mbgb@Egdo
(30dGoWsHwo 396GHM9do (FC), 0330030 30dM0wsMwo 3md3mbyb@o (DFC), 4®obmyes®vyemo
3033mbg6¢0 (GC)
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0dmbMIMo 396900l GHMbLIMO3300L, 3MY-MOHBEI-gdOL  3MMEglobyols s 3MYHOBdMLMIGOOL
BOGM3WsHdobo  BHMbLEMMEBHMYOOL  3OM(39LYIT0  (33¢0MIYIJOO  50LIbdS  BOMMZs30L  LEHMWIE MG
mM560Bs30530. 3300939000 A0S 35300600 BOMMZS30L LEAMVIBMMWE MMABOBIGOSL, HOdMLMIGOOL
000g969BLs s LETLOZELIMO ZsMMEMYOOOL 49630056l TFaob.

BmG3sme  3060Mmdgdd0  BOMHMZO30L  Bmbs, MoMmEIbmdMOz0  35M5dgBHMJd0 @S  LEGHOWIGHMOIEO
MmOQ560Bs30s  3MMIWoMYdl  GHOMBLEISE0LMSE. LodLogbmem MXM9EIdTdo Tomow BMBI30MO 5JEHO3MOL
bHdoM5© M6 sbEogl doOHM3Z530L FMEYEMBOL, BMARIM 30 MoMmOIBMBIOL (353 E0BsE00L botxbg) o@gds
bim®. 2). 50 990mbggzsd0 LodMHMBIE BoM™MZ93Mwo LEHMWIBHWMHIdOL IHBOBEJAMIE0sBY MBT-ol T9d339w
30561 gdo© s BodMOWYds®, M3 FoMMOMGAL MMAMEOE d0MMZo30L, 0lg YYRMIOL BMbIz0MOO
900aM3Mmgmdol sM®3935DY.

00M™M3530L  TEMEMdOL  To@gds s Fobo  MomEIbmdM030  (33WOMIds  ©939ZTOMIOIMEI0S
0dmLMIgdoL  domygbgbol  godwogMgdLmb.  ,303908MBJ30IM0  BOM™MIE30C  ITsbILOSMIOYOS
3bo@sBMEs  3esBdMmHo  MXMIEIOOLMZOL,  SJBHOIOO  BOBIOMOWSBHJOOLMZ0L,  3g35GHMEOEJOOLS
LodLogbMMHo MXMIEIOOL MIMHZWgLMBIOLMZ0L. BoMHMZ530L 3039MHEGHMMBOS S TGOl MOdIMBMIGOOL
39dw0gMdvwo 00mgbgHo 50IMBgbow0s 50580560l MW30dwol 3935GMmE30GJd30 JOHmbolzm®mo bmgdomo
Q553500909008 MML, dibgowo Bsfarsgol wm®mfimgsbo AsMLOL WxMggddo JOHmbozmwo Fywrmwmgsbo
Q553500909008 EOHML s 399393985 X0M3I3WOL YYxMgIddo JOmbozmwo 3563Mg5@0GHL OML s dooo
3®LgdMds LOALOZBOL Q9630056 YdOL Fomaowro MOLZOL F99(33gM0s. MG YBOM POEOS MXMJOIOOL MoMEOIOMDS
3039HGHOMBMO  B0MHM353900m, oo Fomowos  LodLogbMMO 3500MEMYOgdOL A563005Mmgd0L LobdoMy.
003530 3039MOBHOHMB0S 3500MYBMH0 330 gdol 2o6LsbL3MgEo 360dzbgwmgz560 356509EG00.

006135306 bLEAHOIEHOMO s BMBJ30MOO 35M5TgEHMOOL FoBLIBOZMOm YObYds LodlogzbMMHo
35000900l 3963005Mmgd0L bodolbo.

BOGM3sHdos

00MHM30

00MHM3530

JO@3s@Gobo

IXJ0 bmddsdo boBLogbYOO YXOIQO
L. 2. MROIEOL BOMMZO S BOMMZS30 bMEOTsLS S 3500MEMP00L MMl

©o©3)boos, ®mI  Lodlogbwm®  Jumzowgddo  GodMLMIGOOL  FoMmdmgdbol  IMmEglol b
©05353306909905 HOBdMLMIZOOL doMygbgBOL oMo dgwo 2 Gows LydMgbemeol pRB-bs (retinoblastoma
protein) s P53-0b 59@03mdsLmab.
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P53 990G ogmbigom®o  gowss, GMmdgwog  BsOmMmos  MXOIOMO (303000,  93m3Gmbob
9390530500 s MBMB3gYMgBL 496MmT0L BEIVOIOMBLL. oL FoMdmaygbl ows L3MHLMOL, HmIgEos
3093 0MmJOL MxMIOL gogmaol 3Gmagbl 0933505, HMI 56 5deg3l Mx ML LHMsxs©, M3MbEHOME ™M
BOEOOL s M3 gdOL  (3OME0GBIM0MHJOOL) bodoEgdsl. P53 5J&Hom™mgds 39693030  535Ms@0bL
©5056gd0L dgdmbggzsdo.

pRB (retinoblastoma protein) Lodbogbol Eows bm3MglmMos. dobo goOm-ghmo Bwbz0ss MXMIOL
3mb6EHOMM™ BOEOL 3MMYMHILOMGOOL 50TMxH3MS MYRMIOMYO 303¢0L 0630d30MgdOL a0 Fobsd, Lobsd
IRMIO0 56O 0g6905 IBo© bMOTo MO FogmBoLMZ0L. MHMES MXOIO FHBOWIS FOMEOGINSGOOLMZOL (30¢0S
bgds 95594 0MMH0 BMbBMEoMgdoL boOx by s MXOIME 303 9derg3s 3OHMAMILOMGIOL Lodrysgds.

bm3OLMOMo 30¢gd0l pRB-Us s P53-0 3mbdiool atmagzs 0ff3g3l 6ym3wslidmd Mxmggddo
395930396 565LEBHVOWMOMBL, 753wgbsL bbbl YMxMgEdo d0dEobsMy Jmgw Moy 3OMEgLYdDY, Go3
LodLogbMMHO sbsEFMIMbSJI6JBOL BoMYIbMMO SaMgLOYEMBdOL BMHEOL Logwydzgeo begds.

60dbmdol  Fodmgdbol 3MMmEglol s ModMbMmIol LEGWIGHMOHOL 33WoEgds Fgodwgds oyml
6903wl IO BHOMBLBMOTo300L Logwdzgwo, oYL Fo3whsls SHEIBL BHEBLEsE300L HMbolifimMH™dsBg o
330l 300l LobmgBol d0dE0bsMgmdsls, Mog 3608369e0Mm356 Bod@EMmML HomBmoygbl Lodlogbol 249bgbdo.

Boots 3393900 000l ©sboagbs  B0MH™M3530L  3039MGHMMBOsS s BMOToL  (33C0WIdS
350MEMY0YH0 3YMTsMHYMdOL 990I0 0gM, 03¥) 0535 dOMMZO30L gl (33¢0YdJIO Fobs bgm3wsliGmemo
GOBLEMOTsg00L dobybo.

O™ 3 503608690, 30MHMZ530 06EHIORIHBMMO MxHJEOL BoMMZ0L MIY60s, Losg J0dEOBMYMBL
60dmbmdgdol domygbyBo. 063 MRsBsTo bmMTseme goBommwmaome® dmdsmgmdsdo dwdndfmgstgdol
X930 ©50FHB0MGdS BOMMZ530L 3039MGHOMB0S S MOdMLBMIZIOL Q5dE0gMHJd IO dOMYIBIBO. ymzgwoszy
396306HMmd7dwos 0dom, GMI J30WgMwo MXMIId0 bmGTsemEmo 3mbJomboMgdolsmzgol LsFoMmmgdl
30035603 T9bEgdL.

5060860 doorfgzs 300l Lobmgbol bobxbg, Mg, Megol FbMH03, 06w30MHYdS MOdMLMIgdOL
§968mgdbol LoBJoGoOl BOOM. MXMIEOL 3OHMEOBIMH30S FFOEOMESS ©S39380MJIMO  BOMMZS3OL
00003560 gMbdEosliosh - GodMLMIGOOL  BoMAgbgbb. 33390000  OEAODbEs, MM MXGIEOL
30MME0xgHo3ooL  353mbEGOHMEgdgmo  dgdobobdo  sbgzg  9MHJAMoMmRL  MHOdMLMAgdOL  FoMdmddbol
LoRJotal. 33wowgdgdo Lodboghm® brd3MglimMgddo 5dwogMmadl MOdMLMIZdIOL domygbaBL Bgm3Ealidm®
MxM9gddo.  MxOgoolb  DBOEOL  GHJI3olL  FoBgos  Tgbododolrmdsdos  MXOIOMEO 3030l
30O gLOMGOIL0D.

H00mbLmIgdoL d0MYGbgHBolL IMPZI3d 393 gbsl sbabl P53-0L LGedowMHMdsbY s F9damddo 50
L3OHILMOOL 2o5JBH0MMYOS 0f3938 MIXMIVMWO (30300l ABIMGOSL 9B/ VX MYIOOL S3Mm3EHMDBL, 580b
OHMES odMbemdgdol dmdsdgdmewo §omdmgdbs P53-ob gJudMglosl 0MHabsgl s 0BMHEgds LodbogbmMo
Q55350090900L 256305900l MoLZd0. ModMLMIGOOL  domygbgHBol FgdE0Mgds  SFE0MIOL YN MHgEOL
3MME0x8IH 5305 ©s 53130730560 LodLogbol FobgzoMaMgdOlL 3MrMEQLL.

3OME0x8gHs300L  domowo  boBdoMg, MXMIEIOOL LGSR0  2omMdoggds ©@s MO0  doMHOMmOEO
b)36OHgLeMOIEo 300l BbI300L IMMZ9g3s 3GIOL BobobosMGdMGdO, HMIYdOE JoBLIBLZMs39b Lodlogm®o
§9680bsgdabgdol s59MgLoEmdSL.

Bgdmm  50b0dbMwoEsb  gsdmBobsMyg,  BoM™M3530L  LEAM®WIEBHMOMW-BYEJ3096H (33O GOOL
LodLogbm®  FoMmBMboddbgddo @sbobowsggh Mmam®mE Bym3wIlEHMMO YMYRMIIBOL  3OHMEWORIMS30IWO
9J3H03mdoby s 08  09dsb0BTgool  (33¢00gdol  JgEgAlL, M™MIWYdoE  93MBbEH®MegdL  LodlogbmMo
MXOIOIOOL 459093 gdb.
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YIROIOOL 3OMEORIM3305 brcdsdo
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B@3sdo

IXOIOL Z
20YORBO bl ety

IIXOI©O
bm&3sdo ‘

39690030960 33ogds
bodlsoaBme bodbogbm®o
OFP0SIINN BoBLog6GO fo6B0Bg60
RGO
IIXOIIVOL pdgmBs

OO

X OIOL 3OMEOGFIOI305 3500MEMR00l MM

396LsBEOZOMMOos  BYMBLEGHYIOO  BHEMBLBMOIs300l  dgdsboBdo, MHMIgEOoE 93538060 JIM0S
H00MLMdgdol  domqbgBdo  MomEgbmdMmozo s bsMmolbmdMogo  ©WIRIJGHIOOL 396300056 GOLMB. gl
©9839JHJO0  8godmgds  35Lvbolidagdgeo  ogmb  b3gE30x03MG  IMBT-ob  BHGBLEsEgool  3GMm3gldo
(3300gdgdbHY, HMIgdoE 06ME0MHJdI0 Bym3wsliB Mo GMbLgMm®Ts3ool 3MmEgldo bs®mmwo gowgdol
99b36HgbooL (33 0EGRSL.

500500560l 5M5L0aL036IMO 53500JdJOOLMZ0LSE sTobOLOSMYBIW0s BOMMZs30L 5dEH03MdOL BM.,
653 990d@gds 05393800900 0gmb LodbogbmMmo GHGMBLEBMMTs300L MHOLIGOOL BMEILMSE. Bsgowoms,
6583969005, ®™A 899330YIOH0 ©5350IOJOOL (HOBIMLMIMISP0O0), HMBIMSG SHLOLMGOM SBMTsEr@o
60d0bMdgdolL Fo®dmddbs, dJmbg 3063030 Lodbogzboo H535©IOOL MO0 o0sb FoLow0s.

3936096M900L bsfowro mgz¢0l, HMI GHOMBLBMOI0MGOME MxMgJdT0 BOMMZ930L 330 gds dgodergds
B50035¢MUs )M dOMMZ530L 5Q3BE0SQ Hsdgdgboo BMb30Mo Jobslioomgdangdols dodsGo.

5960350, gMmol FbG03, 330 g39d0 doMmM35390 890dgds 0gml bgm3wsbBmo GMBbLGMEMmIs300l
390090, dgmMgl IbGOZ 30 MOdMLMIJOOL MoMmIEMIM0Z30 s MZOLMIM0Z0 35M3YGHMIOOL (33E0EIOJO0
390d¢gds 0gmb mb3zmagbgbol baggwdzgero.
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Natia Gachava
Nucleolus and tumor pathologies

Summary

Nucleolar hypertrophy is an important parameter determining pathogenic changes. An increase in nucleolar
volume and its quantitative changes is associated with enhanced ribosome biogenesis. Biogenesis of ribosomes in
neoplastic cells is enhanced by changes in the activity of tumor suppressor proteins pRB and P53. Structural-functional
changes in the nucleolus are the result of changes in the proliferative activity and proliferative control mechanisms of
neoplastic cells in tumor growths. Changes in the nucleolus may be the result of neoplastic transformation, and changes
in the quantitative and qualitative parameters of ribosomes are the basis of oncogenesis. The structural organization of
the nucleolus, the biogenesis of ribosomes and the development of tumor pathologies are interrelated.
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Avtandil Porchkhidze

Polyethylenterephtelet’s distruction process activation energy connection from celluloid disc tension
in alkali environment

Summary
Is discussed on polyethylenterephtelet’s celluloid disc patterns alkali solutions, mechanical tension and on the
sane temperature conditions the current experiment results. Is shown that, on polymer patterns crack increase is

limited with breaking and the process activation energy is practically unchanged.
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239965e0BgdMw0, Mo LEHMEIbEHIOOLMZ0L bEobEHIMILM S 530S SbEMZOLYdYEo 0dbgds.

Maka Lomtadze
Solve economic problems using diferential equations

Summary
The article focuses on the application of mathematical methods in economics, in particular discussing economic
problems that are easily solved using derivatives. The purpose of the article is to show students the way and opportunity
to use mathematical methods to solve economic problems. To this end, the article discusses and analyzes several economic
tasks in detail, which will be interesting and easy for students to master.
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Ketevan Shvangiradze
The models of business games in general mathematics course

Summary

In the business games the players are immediate participators and act to get the right decision. In the mathematics
course the usage of the business game by teacher is created the wanted level of ruled emotional tension. To achieve
everything these — in the work some grouped methods of classical problems solving of high engineer school mathematics
course models. These problems are: Solution of the system consisting of three rectilinear equations with three unknowns;
The study of variable function and drawing graphic chart. To solve all concrete problems is better to happen by business
games proper model. Using methods of marked models are described. In the mathematics practical study by the usage of
business games the right motivation around the problem among the students are created.
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Many Relation, 1:N). ®m@gbsg 23300305 99339000L ©9GHWgdoL sdmegds Order 903MMLYOG30L0WLD,
36 1dBH0oL 00096GH0R035GHMM0 0bBMOMT>301ms© d0BEILOLMZOL Fomyds® 8603369wMdL FomBmMmawyqbl,
99Lods00Bo dmbmzbs BbYds, 89339005LMsb gOHMOE MYoEoHIWMWo 3MMmErYdEoL 0bxrzm®mdszool bobzol
99lobgd. 0dosb 258mEobstrg, MM Fg3390008 s 3OMPNMIGHOL 0bBMEOTs305 BODBOIMMI®© Lblsslibgs
9mbs3gdms 05Bsdo 0bsbgds, dMbsEgdms IMA0IMMIE 2585 d3BOL EMbyHY s JMM0sbsE sdm3oMb3s
(B950msq Join -ob LsdMsEgdom) G999 gdgE0s, brm F9339mgdol JozMMLYMHZ0LOWIL 3HMEYIEJool
9036mbgH30Lbg  LobJOHMbMEro  Fodommzgs (Api Call) sH©393L  F03OMLYMZ09d0L  53EHMbMTOOHMISL
(0590300090 MdsL, Loosely Coupling), ®og 0dsb 650dbsgl, H™m3 oy 30m©wydEgdol  dozmmbighzoll gdbgds
©OMB0M0 39d6039960 G98396MHbYds, 8933900900L F030MMbYM30L0@L 89339000 0bxMMTs300lL babgs o6 0gbgds
d9LodeEgdgeo. Ggmeg 3MMdgds, Mo3 LObHMEME 3mTMBo o3l s FmMboEgdms FogMm0sBYBsL 5JgL, sGoL
dnmbmgzbol ©sd8s3900L @MM. F9339m0L 0bBMEOHTo300L 4o39dobol  TsEHIO00 A5TMdsbgds, MMOL
5050M3G 0056 ©6HIMRJOMB 560l 353060 9dEO.

b90mo  s0fgMowo  3OHMdEgdol  dmbog3sMgdws®, dozMmbyMzolwe  sMJodgddmMsdo 3049bgdom
2393039 gdE doamasl, Labgefimmgdoo ,Materialized Views”. do@amdol dobgozom, d030mmlgm3obgdo,
MH@IgdLsg gusFommgdsm Lbgs dozmmbgMgzolbol dsmzol Jagd dgmgo 8mbs3gdndo, Logmmat dmbsiggdome
05Bsdo 5Bgbgb o mmbM3zbgdby ImMygdmer Imbsi3gdms MIGH0sE, Fogzombgzsby mEM0gbdocmgdwmwn,
©96m®Boe0bgdME 3Omgdome 3bMowgdL - 0g03g 3090l (Read-Only Views), Mmdwgdog fo®dmoaqbab
LobiM3gero ImbsEgdol 3m3mb o o000 2obabergds begds Lbgs byMzolgdol asdmdlzqybgdweo dmgergbgdol
(State Mutation Event) Loggmdgqgebg. [2]

39009390, 3030mLgMm30L0 sbgbl Jolmzol LoFoMmm Fmbs3gdgdol 0bBMEIOMmGISL Logzyma dmbsggdme
Lobsbdo s IMmMbMZbol s3dsggdolsly 56 gl o9 LgM3zoLgdOL Fodmdsbgds.

MBS 50060dBML, HMI 3O MgJ30Mwo bMWDl ImzbywadHg IxRMIbgd gobsbergdsl (Event
Based Update) 4mggam3zol 4008605 Mo®og 3903399900 OHMOm0 ©aym3bgds («3g@gl 898mbggzsdo Lomds®os
dogroffodol sb §odol FoLIEHddDY). 3MMmEgLo 3Bz A9TM0YmMgds 890wgabsoMa: JozmmlighgoLds,
MHmIgwoi SHmME309wgdl oMM Fmbs3gdol FsOmMZOL (Bspaswroms Product dozmmlighHgolbo Bgdmom
bligbgdo  Bogse0m0sb), sbEgbl Bmbsggdms dyMBsMgmdol  33w0Egdsl (3MHMIEHOL TsBEHYds,
905JBHoMgds, (fodews - State Mutation) ©@s 53 8m3gbol 9globgd 59399bgdl 0bxzm®dszosl (Message)
393ymdobgdgdol LobEgdsdo (Message Broker), Hmdganbsg 99megdl 8mbsgdms 9gmdstmgmdols 33¢omgdol
©9EHOgdL.  JozmhmLgmzobo, MmIgeog dobmgzgol ImGygdwmwo bEHMMIGHWOGom 0bsbsgl bbgs bgHgzobol
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9mbo3gadl (Bopdswromo d9339mqd0l Order dozMmmbigMzolo Bgdmm bligbgdweo 8545w 000sb), 5998o390L
9m3egbal 89@3ymdobgdol bobEgdosb (Message Broker) s 300gdwo 0bgm®dsgool bogdzguby, sbogbl
3609d30Mw 3BHowdo Imbs3gdol aobabagdsl.

Product Service
Order Service

Materialized View

.
ame ode its
Product Details R roa 2 . [eolorred
- - "height""50cm" }
1a *2 oetail value
Name
color cen

1 height | 100cm

height 50cm

bmE 2. 36G:mEMd@Golb 0mbszgdgdols gsmsddbs MGmymma Materialized View, 8933907900l dozmhmlighgoldo.

Product Added

VR
Product Service @[———1—>»
=
(0]
w
w
1))
(@]
(0]
o
o
. -
Order Service < 2 e
I /—\
3 N/

Materialized
View

L. 3. 30:mEMIE0L ©gGHEgd0olL LobBhmbobsgos 8933900980l dozMmlgMzoldo

0dosb 2o0mdobotyg, MM LolEgdsdo 3MHMEwJ300L ABsbEIgds 56 bgds dogrosh bdoMs (o980
bMBOM  M3MEgbmds 96 MMbsg Yymzgwfedogmoe), dmbsggdoms BEYMoEMdS (Ymzgero  Immbmgbolol
9mboggdms  2pberglbo  damBsMgmdom  ©sdwdsgzgds - B39bl Fgdmbggzsdo  3MMENMIGHOL  0bxzm®mdsgos
99339009006 dmbo3gdms 05D580), BbdE0mbool bgedobsfgmdmdslmsb ©s dmmbmgbol m3@0dow®
58998539056 FJMGOOM b53egds© 3MHOMMOEIGHIW0s. 5J9sb godmdobsy, dmbsggdms gobsbwgdols
930609 OOHMOm ©YM369ds 3MB3IMEM doBbIL 3OmEqldo (d9339000L 0683MMTs300L s3MEGds LobEHIosb)
Loglgdom Jobowgdos.

3933900900l d036mLghzobol (Order Microservice) 3096, 30m©YdEgool 33womgdol 0bgm®mdsgool
0939 6990300 5349353905 bgds SbobdMdmbmms, Gmdgwoi byM30LGdL FMEOL  JMEIMYMez0sbY
©5819690o 3m3MB03s300L Bogooml HoMmdmoagbl s bgMzoLgdl dmmol d3oMEsdomo LobdOhmbmwo
306035305b 3530056 3350M0@gdL. [3]

0dobom30l, ™I Jmbs3gdms LobJOMbobBsgool 3MMEgLo 0gml dmMEMAEY odsMmwo, LolEgdsdo
Mbs 4933986 ql  dmbo@GMm®mobyol  dgdoboBdgdo, M®MIwgdoi 39MHomEYIes©  dmabgbgb do®omswo
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9bs(399900L dAMBoMgmdol dgamgdsl Materialized View- gdmasb (8mbs3gdms Hocmgbmdgdols osstgds s
0.0.) 5 Lbbgomdol 890mbgg3s80, ©s93969M0MHJdgb qLsdsdol dg@EYymdobgdsl sEdobolEHMmomadol xazmsb,
Momd OMMEs© JmbEgl LobEHgdsdo MUY boMzgbol 0IBEHOBOEFOMIds s sIMEbgMs. bgsglo
0999609900 0600505 FoMTMYIBO0s M930mbLOEsEo0L 3MM(39L9d0L (Jobs) 3gMomE o gl gdoo.
dmbo@m®mobaol Lol dgdol bsffoos sbg3g Ig@Ymd0bgdgdoL LolBHgdgdol (Message Broker) dmbsggdoms
60900l (Queue) EGHZOOMNMMIOLS S FMbo39005 MoMEIbMdOL 3MbEGHOMEO.

3™33dbme, 3993300MHJMd0m LobGHdgddo, HMIWdoE 39300 F03OMLIM30LOL JONMBWOMDdSL
96300099696, LObdHMbMEo 3MIMBo3sE0s 8936 3OIMIEYIGOML MOl 353806 dME0. qladsdolsc,
90360mLyM30L90L  Mbs  ohbge  MIgobol  FHowdo  ToLmob 393006 B Mo FMbsEgIgdoL
0BMEomgdol Bodwmomgds oby, MHMI 6 dmbgl Imbs3gdms Lobobgdol mbybyg 396G 0BYdmEo

3005(943930. ImEgdumo 3OHmdEgdol 4osbsfYz9GO®, d03MmLgM30LwE s6OJoGgd@BMsdo sgGowco©
304gbgdo ,,Materialized View” doqgmadsb.

@OoGIPGOd
Chris Richardson (2021) Microservices.io. https://microservices.io/patterns/data/database-per-service.html.
2.  Microsoft. Materialized View Pattern https://docs.microsoft.com/en-
us/azure/architecture/patterns/materialized-view.
3. bmgozm Jmdmwsdzowo, 935¢gMoby mmedos. (2021). ©oLEGH®0dME0Wo GGMBEDIJ300L ToOmgo
90360 mLYH30LE 5OJ0E9dGHvIM5d0 FodEMmbmEmo J0EMIGdOL dsdmyggbgdoo (,SAGA PATTERN”).

69bomdg
LBo@0sdo  gsbbograros oliGModw oMo bobEgdgdol ©g3gbE®MoHgRMmo dmbsigdoms FsGmzol
0565990MM39 300700, 3030:0MgMH30Lo sMJoEgdGIOOL FoaowomBY. 3MdEH032I1w0 Bogoeomgdol Lubom
§o6H3mcp96005 3036MMmgMH30LgdL mGol LobdMmbrwo 3mdwbozgsiool dmogmols 3MHMdIMIIMGHMBOL s13gdEgdo

o 65B3969005 3MMdGBoL 29sHY39B0L gBgd0. Fmbozgdms ©IEIBEHMIWOBYMMsE T30l LGHMIGYY0s
2396boEMmos 305303500 20339 gdvIeo  FodErmbgools ,,Database Per Service” o ,,Materialized View”

Log3d3zgeby.  3OHMEI300L  gergdBHOHMbMms  dgbyozol 30BbaL  3OMmEgLOL  3Mod@ogmer  FsaowomBy,
2996500BgdME0s 50bodbvEo FomIgdoL 1E30MeEglrmdIdOL s MO30LYBIVIMYIJOOL S13gE9do.

Sopiko Kobulashvili
Decentralized Data Management in Microservices Architecture Using Modern Pattern Approaches

Summary
The article discusses modern approaches to decentralized data management of distributed systems, using the
example of Microservices Architecture. Problematic aspects of the synchronous communication model between
microservices are presented as practical examples and there are shown the ways for problem solving. The strategy of
decentralized data management is discussed based on the common patterns "Database Per Service" and "Materialized
View". On the practical example of the business process of purchasing products electronically, the aspects of the
advantages and peculiarities of the mentioned approaches are analyzed.
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0613 3613530 N HEOYB39eYMmBOLS S 33¢03530900L 33630056Mgds s 5b5¢PoBO
SOFTWARE AND APPLICATIONS DEVELOPMENT AND ANALYSIS

9029356 39ewody
JMm50Lob 53530 FgMHgmeEol Labgmdfonm wbogg®lo@gdo
Kutaisi Akaki Tsereteli State University. Georgia

GoEbz300m0 96EM9dgdol Josbemgdomo sdmblbols gHm-gM0 serymGomdol
3590myg969d0L dglisbgd

©03bz00m0 46GMEgds 04dbgds Gopbzomo gMbgool Lsdwyowgdom @s dobo sdmblbs 603bsgl
2v6gd300L 699egdol 3m3zbsl. gobEmmgdgdoL smbbbol Lbgosalbgs sbogrobmMo dgmmmgdo sOLYOIMBL.
2396@M g0y F90degds 08 gbs Mo 0yml, GMmd dobo sdmblibs dglisdwrgdgeros Fbmeme JosbEmgdomo
99000 J00m. 5OBJOMDBL HOEb30M0 FobEHMEadol s8mblBOL bbgsolibgs dgmmo: 8By dsgmaols dgomo,
dbgdob (bowEmbol) dgmmo, Jnmgdol dgommEo, 3nddoboMgdmewo dgmmEo ©s bgs. gb swaMm®0mIgdo
0GJM5300s - 0Jdbgds MHobzms 80dY3Mmds, GMmIEOL BLZIMOE B30 0s 6EHMMYdOL JosbErmgdom
339L35¢0. 990dgds J0MgdIE 0dbgl 396G MEgdOL BMLEO 5dmbablbo.

239630bomm gobEHmmgdols 5dmblbol dbgdol 9gomEo. 30g350, dmEgdwos f(x) = 0 gob®EHmgds s
23bIOL 303mgmm obo gqbgo [a, b] BmsewgBdo. 300d350, 535Lmsb f(x) MFy39E0 BYBI05, SOLIdMIL f'(x) s
(%) ©5 06s6BMBPOL 2560339Me 60369dL. 53e9B300L 4o53030L FoMHob Badoldoge FadEHowwdo dgodwwads 3o03-
@b 3bgd0, v sOLYdMBL f(x) gmbgool Homdmgdomo. HoMol (xq, f(xy)) §9OGHowdo as3cmgdoyemo dbgdol
23969055 y—f (%) = f'(x0) (x—Xp). 30300, O™ FOROL o6GHM@gdss y = kx + b, boosg k OFOL 3mobyGo
3098030g6(H03, k = f'(xo).

859, 9353mm f(x) = 2x® — x2 4 4x — 1 gnbdgool 3030 s dbgdo (2, 19) FgoGHowdo (LmE. 1 o, B).
f'(x) = 6x2 — 2x + 4. 3bgd0L gobBHm@wgdss ¥ = f'(2)(x-2) + f(2) = 24x — 29. 3bgdobs s 3bJsool Fomob
d9b9d0b Fam @00l dsbEmdemdsdo dbgdo §OHxag s HoMo gmmdsbgml gdmbgggs (Lwy. 1 d).

S 0
Bm®ooo 1. f(x) = 2x3 — x% + 4x — 1 gubdgool Fomo @s 3ol (2, 19) §goEHowdo 3o3wgdwmeo 8bgdo
(fgza00e0 §i689). 308030 2p98wos: 9) [0, 4], 8) [1, 3] 375egRdYY.
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080b s 3obg30m, M) HMYMMOs Bbd300L FoMo, 4sbobowgds 4 G90mbggzs. Bwbdios s0mbbydowos
[a,b] Bmoegoby, oy f(x) <0, bowme gmbdgos Bsbbgdowos, oy f(x) > 0. 3039w dgdmbggzsdo
53m64300L foMmo 3 gdsdgmdl 4ogargdeo dbgdol bgdmm, bewrm gmég dg8mbgggzsdo 30 J3gdmm (Lwy6. 2, 3).
03953M0 f(x) gmBdzool g@eg3030 [a, b] 8959 Bg (LE. 2 5) s gmdzem, f(b) > 0 s f(b)f"(b) > 0.
B(b, f(b)) = By(x0, f(x0)) §a0G0@80 539096 Forol dbgdl, Gmdwol 0x @Ik 3ss339m0b Fa®@Eowols
2BLEOLS 806086396 x1-000. FbGBOL FobEHMgdss Y—f(xg) = f'(xg)(x—xp). o6  f(xy) =0, sd0GH™d

0—f (x0) = f'(x0) (X1 —X0), 5956 x; = x4 — ;‘((2))

Bi(x1, f(x1)) $96GH0@8o 33003 93¢9096 dbgdl, GmIol ox ©gMdmeb a5@s339000L FgdGHowol
BLEOLSS Xy, ABGOOL  RSBEHMgdss  Y—f(x1) = f(x)(x—x1). Goash f(x;) =0, so@md 0—f(xy) =

[ (1) (xa—=x1), 59996 x; = x; — ,’:,((’;11)) 5 5. 8. B>,

Xos1 =3y~ L n=0,1,2,..
f )
Xng1 < Xp < < xp < x1 < X = b Fo6H3mogbly Imbm@Hmbm@o 3engds 99dmbisbmgmmem
00080930™dL. 5d0E ™3 5OLYIMBL JOLO DBOZMO, Xpt1 = &, OMIGEOE FobEHMEYdOL Fosbermgdomo

x9L300.

y y

y

f(a)

I
|
| .
g x
0 e \ P
y=f B
> 0
L5000 2. f(x) gmbdzool foMo [a, b] Fmsegbyg, f"(b) < 0. gubdgos: 5) BOHEIEOS, B) JEIBIWOS.
" / y=fa) B 4
I
o)
l X
0 b x >
0
S 0

L@500 3. f(x) gmbdzoob oMo [a, b] Fmswgbyg, f'(b) < 0. gubdgos: 5) BOEIOS, B) JEIBWOS.
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o) f(B)f"(b) > 0, 85806 Bbgdols gogaegdolicgol Lsfyol FamEowsw 5069396 By (b, f (b)) GadGowU, x, = b,
bowwm, o f(@)f"(a) > 0, 85306 A(a, f(a)) FaG&Howb,
Xo = a (L. 2 ).

dbgdms 8900000 303m3mm x* 4+ 2x3 — x — 1 = 0 96- of

10

AOgd0oL B9ggo & = 107*-8g LOBYLEO.

3030300 B9LZms 9v95¢g©(gd)o. gl 9g0dergds Jglier¥yem-
9L 3M9803WS® 56 565¢0BMGs. 0 Fmomgol dm-
©mqdbg Bbdzool 3603369wmdsms bodbgdo bbgos-
Lbgoss, 35806 59 dw95¢gT0 5OLYIMBL 2obEHmegdols
39L30. o6 f(0) = -1<0@s f(1) =9>0,

23963 Mmagdsl [0, 1]-dw95¢gdo 5d3b gh o Foobi ggLgo.
B9mg meeg0s [-2.3, -1.5]. 53sgmm f(x) = x* + 2x3 —

obecccccccaaa A P P S —

-3 2

2

x — 1 53bd300L 4003030 (LE. 4). 43030l FoMol
3dLOLOMS WYIMAMb (fYy39B0wo iOxY) 50s339000L 9-
0wgdoL (50b0dbMwos B0x8dgd0m) 50L3OLYIOO SHOL Fob-
GMEgd0L 59mboblibgdo.
9399 86635930L 5J3L MO0 658300 s MO 3MA3gdlyHo Bqligo. dgzs0mfdmor MatLab-
3OMyMo000°:

>>p=[1 2 0 -1 -1]; % Bogfghmo 365359300 39dGHMM0L bsboo

>>x=roots(p) % 3030300 53913900

x=-1.8668 0.8668 -5.0+0.606661 -5.0-0.606661
3030300 f(x) g196J300L 306390 ©s d9mOg Hogol Fomdmgdwmgdo: f'(x) = 4x3 + 6x% — 1 s f''(x) =

LGsmo 4.y = x* + 2x3-x-1 s ¥y = 0 (fyzg®owo
§0x9) gabdgogdob gmegozgdo.

12x% + 12x. 3935030600 3G03M58e0 3m©o MatLab-g3#96d300b baboom, H@BEol 356e8gGHEMd0s:
a36g500U, oo 3060390 s IO oL Fo@dmgdwegdol sbmbodmmo gmbJ309d0, Bmowgol dmemgdo:
a, b 5 259mmM3wob LoBMYLEY - eps. Fog30M3z5¢oLTobMm, MM MatLab-39J&HmMol 306390 9ergdgb@ol
0bggdlo 1-o0s.

function root=Newton (f, fp, fpp, a, b, eps)

x_=linspace(a-0.1,b+0.1); % £-396d300L 40593030l 53905
plot(x_, feval(f,x_))
grid on
hold on
x=zeros (1, 10); % 139L3os 8033 ™BdOL 39dBHMMO
fa=feval (f, a);fb=feval(f, Db); % f(a) ©s f(b)
fppa=feval (fpp, a);fppb=feval (fpp, b); % f'"(a) s f'"(b)
if fa*fppa>0 % oy £ (a)*f" (a) >0, 85806 g3glizol Lafyol dosbermagdss a (L. 5,
3)
x(1l)=a;
else
if fb*fppb>0 % 19905 o ) £ (b) £ (b) >0, 35906 gqligol Lofgol Josbermgdss b (. 5,
3)

® MathWorks 3m335600b 36mg@msds MatLab (MATrix LABoratory) — 8sG®oEmao grodm®s@m®os Fomdmaoagbl Mogbgzomo
390mm3wgdoL Fglerangdols 4oMgdmb.
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x(1)=b;
end
end
i=1;
dx=feval (£, x(i))/feval (fp, x(1)); % g03mgmom F(x(1))/F(x(1))
while abs (dx)>eps
i=i+1;
x(1)=x(i-1)-dx; % 303m3m0 53930l IgMMg s 5. 0. i-MM0 JoobErmgds. s35amm dbgdo [Oxng
line([x(i),x(i-1)], [0 feval(f, x(i-1))], 'Color','g', 'LineStyle','--")
plot (x(i-1), feval(f, x(i-1)), 'r*' ) % 5353mm dgbgdob fad@owo goxydol
Loboom
dx=feval (f, x(i))/feval (fp, x(i));
end
for j=1:1i % ©3093Mmm X 39dGH™M0l 3609369c0mdgd0
s=sprintf ('x(%d)=%0.10f"',73, x(j)); disp(s)
end
root=x(j); % ©03506vbM0o J99Q0
end
S 0

BG500 5. f(x) = x* + 2x3 — x — 1 gmbJ3ool gmsgogo. s0gdmmos: ) [0.4, 1.3] @b d) [-2.6, -1.4] dmsemgmo. Fygg@owo
bsBgdo 5oL FoMol dbgdo FMHRYId0, BoRJgdo 539d99w0s bgdgdoL AM8030L Fommsb dgbgdol FodEowgddo.

2459m30949gbmo Newton_ g3mbdios [0.5, 1.2] dmocrgoologol (L. 5 5). f(a)-f (a) = —1.1875-3.3296 < 0,
bowe f(b)-f(b) =9-31.68 > 0, 5d0@™3 B9glz0oL 30639¢ J0sBEMYdS® 50JOME0s b=1.2.

>>root=Newton_(@(x) (x."+2*x.73-x-1),@(x) (4*x."3+6*x.72-1),@(x) (12*x."2+12*x), 0.5,
1.2, .0001)

x(1)=1.20000000 x(2)=0.97119296 x(3)=0.88102001 x(4)=0.86707418
x(5)=0.86676055

root = 0.86676 % 50mbablibo

399m30996mm Newton_ 3164300 [-2.3, -1.5] 85¢900bmg0L (bye. 5 8). f(a) f (a) = 49.95-35.88 > 0, bmeom
f(b)-f(b) = —1.18:9 < 0, 530BH ™A Bglizol 3063 J0obEMIDdSW 50JOM0s a=-2.3.
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>>root=Newton_(@(x) (x."4+2*x.73-x-1),@(x) (4*x."3+6*x.72-1),@(x) (12*x."2+12%*x),-2.3, -
1.5,.0001)

x(1)=-2.50000000  x(2)=-2.14182692  x(3)=-1.94340179  x(4)=-1.87482044 x(5)=-
1.86686190

root = -1.8668 % 50mbsblibo

5060860 30M5ds Gg0degds 459mygbadar 0dbgls sbg3g GHMbLEIbIbE MO AsbGMEgdoL
59mblbolmzgolss. sbsErMmyomEo dgodwgds 9904dbsls 3OHMaMsdgdo MoEb3omo A9BEMEgdoL sdmblibols
doobErmgdomo bbgs dgmm@gdobmgob.
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69bomdg

MHoEbz000 ABGHMMgds 04dbgds Mogbgzomo gmbJgool Lsdwseadoom ©@s dobo sdmblbs bodbsgls
3bdool  bmemgdol 3m3bsl.  obGmergds  dgodwgds 0dgbs Moo oymb, Gmd dobo  s3mblbs
d9L5dengdgeros  FbmEmE  dosbeErMmgdomo  JgoMEGOom. sOLYGOIMBIL MoEblzomo  ABEGHMEdOL  STMblbol
bbgoolibgs dgmmo: 8995%g goymaols dgommo, dbgdol (bomEmbol) dgmmo, Jnmqdol dgommeo, 3mddobo-
6900 JgomEo s bbgs. gb sEAMOHOmMIGO0 0GJMs30vIE0s 56+ 04dbgds Mogbgzms 30dgztmds, MmIol
D356M03 PomM30w0s 2obEHMEgdol dosbermgdom xglzs©. LEIEGH0500 Fogoomolm3zol  obbowmos
603b30000 2obEHMgdol 53mblbol dbgdol dgomo. 4bbow s ol 30MHMdYdO, 0¥ HrmEOL Jgodwgds 50
0900m0b 259mygbgds. BoBHMOEMM0 WdMEMSEHMMO0L 3OHMYMToMgdol 9bom 9ddbogros 3HMyMsds, HmImols
Lsdmogdomsi 9900w gds MMAMOE SEygdMo, olg GHMBLEIBLIBEGHWOO 2sbGHM®Wgdol dosbermgdomo
33930l 3m3b6s. gdmygbgd o 990Mm©Ol IIMBLEHMOMIBOLMIZOL 5B BvYb300L 3M5%3039d0.

Ketevan Tchelidze
On the Realization of One Algorithm for the Approximate Solution of Numerical Equations

Summary

A numerical equation is created by a numeric function. To solve it means finding the zeros of the function.
There are various analytical methods for solving equations. The equation can be so complex that it can only be solved
by approximate methods. There are different such methods: bisect method, the method of tangent (Newton), the method
of chords, the combined method and others. These algorithms are iterative - a sequence of numbers is created, the limit
of which is considered to be the root of the equation. An exact solution of the equation can also be obtained. In the
article there is considered tangent (Newton’s) method of solving numerical equations. The conditions under which this
method can be used are also discussed. Matrix Laboratory (MATLAB) programming environment is used for
realization of algorithm. Created program can be used to find the approximate root of both an algebraic and a
transcendental equation. Graphs of a function constructed to demonstrate the method used. Similar programs can be
constructed for other numerical methods.
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