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396@0s o FoMgbgbs Tbstgl 33593 2", 9l 30 993 gdgos. 5do@™a (1)-l o6 s9Bbos 59 Fgdmbgzgzsdo
59mbsbLbo bo@mMowd Mosbgzgddo.

o) z=2", oo n e N \{1}, 35806 (1) Boomgdl bsbgl:

2”

-1

2 == (DGO D ). ®)

00 8990bgg3590 (3)-U 9gd3L 3060898 MO MsBsFsIMogo: (¥ +1) o (y? +1). (1)-b G@d 3Jmbgls 53mbsblibo

Bo@MOsm Gogbggddo, sdobsmgol (y+1) o (y? +1) -03 9HOOOHMMWI© bs FoMmdmoygbogl 2-ob
Bo@ Mo baGmolbgdl.

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY ISSN 1512-0996
Ne4 (518), 2020 158 www.shromebi.gtu.ge



350098035 — Mathematics — Maremaruxka
9.0.

ok
{y+1—2 : W

y+1=2,
boog k,le N, k>1, k>1.

(4)-0b 306390 2BHME@YPO0EB ¥ 36EHO BsGEHO30 HOgbgos, oG (P2 +1) 4-Bg gdgmxolsl 6580780

d000qds 2, (4)-0b Igmeg 36@MEgdol Jotrxggbs bty (21) 30 99658mm© 0ymxs 4-bg. 9.0. (1)-b 9 dgdmbgy-
3590 56 go5Bb0s 58Mboblbo Bo@Mmawm® M0Eb3gddo, sazMbs 3s630bowMmm dgdmbgggs, OHmEs z=2.
50 890mbggzsdo
2

2X:yy__11=y+1:>y:2x—1. )

50300 bsB396909w0s, BMI BoMBH030 y-Lomzol x 9930w MBS 0gmb JoMGHo30, g.0. (1)-b sJal
59mbsblbo dm3gdwmdoo 85806 s Fbmeme 85806, MmEs x = P 8563030 GoEbgos s ¥y = P 3o — 3gelgbol
6oEbgo 56wy P =27 —1 3oMGH030 M03b305, bowm z 530w gdEs© 2-0b Mo »bos oymb.

999006 259md0bstyg, sz0wo LsBgzabgdgwos, GMA mvy

P it S N
R-1)| B-1 P -1

Lbosg B, B,.... B 0563030 Gogbggdos s n, oy, ay,...,ap €N,

05906
Qg =ay=..=q =2, B=2" -1, =272 —1,---,P, =2P% 1,
bSQSGE Py P2s--+ Pk 05OG0E0 MoEbgqdos, py+p, +...+p, =n, B, B,..., B, —090bgbsl Gogbggdo.

-1

58m396s 2. s3mblgboo 3* = Y n 2396 Mgds Bo@G G x, ¥, z HoEb3gddo. 535Lmsb ¥ oM EHogo Mogbzo
y—
mbs ogmb.
500blibo
239630bomom gob@mEgds
3x — y _1 , (1)
y-1

L5SE ¥ FoMEH030 MoEbz0s s X, zeN.
o z=1,85806 (1)-006 3" =1<x=0¢N.
3b9@Oos ¥ # 3. 3009350, ¥ 500L o6 EH030 MoEbgo. 35306 ol 239db9gds 6a—1 b 6a+1 Labom, Losz a€ N.
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09 y=6a-1 5z 39605, 35906 (1)-0b dotrx39bs Tbstg 3-BYg gogmmaolsl bsdmdo Imy3z39dL 1-b, dsmEbgbs
dbsmg 30 3-0b X JM50s, M3 89 gdgos.
0 y=6a-1 @5 z=2n, neN, 85006 (1)-56 3394690s:

3x_(6a—1)2"—1_(6a—1)2—1.
© (6a-D)-1  (6a-1)-1

((6a—1*""V 4 (6a-1*"2 4. +1)=

=6a((6a—1"" +(6a-1)""" +...+1),

653 9999990905, 30650056 53 gobEHMmegdol JomEbgbs dbstg 2-Bg o6 oymys.

09 y =6a+1 ©5z 3963005, 35906 (1)-sb d03009dm, ®™A z 0gmxs 3-By, 9.0. z =3¢, g N . (1)-8o Fg@sboom
039d69%2:

) -1 3\g-1 3yg-2 2 3yq-1
3 =—1'((y YT+ +..+D)=33@a +20)+ D)([(V)T +...+ D) >
= 3" =0(mod(3(4a’ + 2a) +1)»

653 89199 gdq0s.
09 y =6a+1 Q5 z @Nfos, 300390 z=2n, ne N, 35806 (1)-sb 3397690o:

3= (6a+1)* -1
(6a+1)—-1

((6a+1)"D +(6a+1) "2 +.. . +1) =
=2Ba+1)((6a+1)*" ™V +...+1)= 3" =0(mod2),
633 9309 gdgos;
5330PBs 3obgobowmm Ggdmbgggs y =2 . 58 9900mbgg3590 (1)-sb dogomgdm
3 =2"-1. @)
3mgzom, x>1.
09 x 396309, 85906 (2)-s6 339d6900:
27 =3 +1=C+D)GB T -3+ +]). (3)
(3)-0b Botrxg9bs Abstgly IgmMg 3GMRboEdo 335943l 396G Mom@gbmdol 396¢)0 Gobggdol xsdo, 9.0. 396@0
60Eb30, 530@MA (3)-L 56 go5Bb0s BoMEoE® MHoEbgzgddo sdmbsblibo.
o) x=2n, nN , 35906 (2)-0@sb dogomgdo:
27 =34 1=(4-1)"" +1=4k+2, (4)
boosg ke N.
(4)-0b Botrxg9bs Abomg 4-Bg gogmagzolisl 65dmTo 0dwrggs 2-b, bmerm dotmEbgbs Fbotg oymazs 4-%y, sd0EH™I
963 59 898mbgg39d0 996905 (2)-1s 5dMboblibo:
39630bomm 99mbggzs x =1 -Lomgol, dsdob
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®)

3H50005, G (5)-L 593L JMMNOEIOMO 58MbBIBLBO y =z =2 . LodmErmmeE Jogz00gm, ™A (1)-ob s3mbsblbo
93990 30HMBGdOm s0ol: x =15 y=2z=2.

59m(3960 3. 53mbligboo gob@mangds

Px =yz_1
y-1’

boog P e{5;7;11;...} 3s0BH030 Mogbgosx, ze N sy do6@H0g30s .

50mblibs
239630bomo gob@mEgds

Px:y _1) (l)

Losg P e {5711} 8sm@0g0 Gosbgos, y 35G&H0300 @ X, z€N .

%96 358396mm, MM (V" —1) mvy ogmgs (V" —1)-Bg, bosg ¥y #1 ©@> m,ne N, 85806 s730@9dS© n

24504ma3s m-o9.

©50()303905
300930m, n=am+r,bosgm,n,a, ze N @s 0<r <m. 95306
Y=y 1=y (7 =D+ (0 =)=y 07 DO e DO D). @)

38m3560L 306Mds MM FglOEEL, LoFo®mms (¥ —1) googml (¥™ —1) -Bg, Boa®sd gb Jgbsdwgdgwos, HemEs
r=0 535806 n=am,bssg a, meN, 9.0. bLydowemnemne n=0modm) . 6..y.

593303909906 s 0doL Fomzseolfobgdom, HMT p FomEH030 MoEb30s, 50300 Loh39bIdYE0s, MM
(1) -b 5g3b 53MbsbLBO 3990 30HMIOM, ¥ z VoM G030 MOEb30s b z=2", bosg neN.

oy z=2", neN, 85806 (1) 300qdL Labgl:

®3)

2
-1
Y T y+1=y=P" —1. 09 35300350Lfobgdm, MM ¥y ©s p JsGEH030 HoEbzgdos,

n=1-bsmngob P =

85806 p =2 @sx =R, bosg B 85G&030 Gogbgos @s y =271 —1 — 89@bgbsl Gogbgos.

0y n>1, 85906 (1) doomgdl babgl:
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2"— n—1
11:(1+y)(1+y2)-...-(1+y2 ). (4)

pr_?

(4)-b Bstrxgghs BbsOGL 3OOl Job0dNd mBO 0365050Gsgo: (y+1) ©s (1* +1). (4)-b G®mI 3gmbogl

58mBsblBO Bod®ae® Gogbggddo, sdobsmzgol (¥+1) @s (1 +1) -0 gOPEOMM@© MbE> FsHdMms©-

396gL p-U ®5009 boGumGo® boGolb, 9.0.

+1=p°,
YEIEP S P (1) -2y =P 2y, ®)
yrel=ph

306500056 (p,y) =1, s80¢ ™3 (5)-6 359mIobstg P = 0(mod2) . dsp®sd p BsMEH030 MoEbz0s, 5d0EH™A p =2
5 (5) sbig BoofgMgds:
2b =2% 2y = y=20"12% " ), (6)
¥ 856030 HoEbg0s, 590GH™A (6)-b 93996909: b =1, 2a —1 = B 856030 ®oEbgos @s y =27 —1 —89@lgbsl
Mogbgo.

3936086m0m, Hma

X

y< P <y+l, @)
530¢m0, o T e N, 85806 (1)-b 56 996905 50mbsblibo.
z

sbs a5630bowmo dgdmbgazs, HmEs z Jo®GHogzo Mogbgos.

9.0. 33996905

boog x €N o p, z, ¥ 86030 Gro3bgqdos.
0030090m

1
(y ,y—1J=<y—1,z),
y—1

¥,2, p— 350 0g0 @oibggdos, = p—1=0(modz) = P=1(modz)= p=2kz+1,

Y =1 o(mod P),
y-1

LG P, z 356 H030 GHoEbzgdos s k € N .
3ob30bowmm ©s8gbody dgdmbgggs:

o) P=5=2-2+1, g.0. z=2, 85906 (1)-00b 339969ds:
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2

1 =y+1=y=5" -1=0(mod4).

5r_ Y
y—

9b 30 89919005, 3065096 ¥ oM GHogo Mogbgzos.
o) P=7=2-3+1, g.0. z=3. 85806 (1)-06 33996995

3

r Y

=2 +y+1. (8)
y-1

39630bomm 0g039md9d0:
(a® +ab+b*)(c* +cd +d*) = (ac —bd)* +(ac —bd)(ad +bc +bd) +
+(ad +bc +bd)* = (ad —bc)? (ad —be)(ac +bd +be) + (ac +bd +be)? ; 9)
(@* +ab+b*)? =(a® =b*)+(b* +2ab)(a* —b*) +(b* +2ab)* =
=(b* —a*)* +(b* —a®)(a* +2ab) + (a® +2ab)*; (10)
(@® +ab+b*) = (a® -3b*a—-b>) +(a® -3b*a—b*)(3ab(a +b))+(Bab(a+b))* . (11)
7* =17 +1.2+42%.
90 gm®IMEqd00 3394690s:
(P +1-242%)? =32 4+3.5+5%, (17 +1-2+42%)* =17 +1-18+18°.

(P +1-2425) = (12 +1-18+18%) (12 +1-2+2%) = 7> +7-126 +1267 .

5300 dgbsdhbggzos, MM batobb 3-ob 909y 7-0b BgdobdogMo bomobbo Fomdmpagds mGo Goibgol

X500L 5MLOMO 3350GMEHOL Lobom, HMIW0Esbsg OO MoEbzo 930w gBWI© Wwrfios s 2-Bg IgFo,

500@ ™3, 3bHo@0s, 7-0b 390 E 9MMO bomolbo, oMo x =1-0bs, 396 553059MBOIOL (8) Ao6EMEgdL.

9.0. (1)-0b 59mbsblbgdos: x=1; y=2; z=3.

59m396s 1. 5dmblgboo gob@memagds:

x+yY _ e
=x" - 1
( 2 ] xX=y )
Bo@m®oc® Mobggddo.
500blibo
(1) 390535 90m0o sby:
(x+y)" =27(x"=»7). 2)

z =1-Lom30l (2)-sb J030090m x+y=2x—-2y < x =3y, 9.0. (1)-0b 50mbsblbgd0s: x=3t, y =1, Loy

teN;
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z >1-bsm30l, 3004350, (2)-0b 58mblibgdos: X, V,, Z, ©d Xg =xd, Yy =nd ,bssg d =(xy,) -

(2)-80 BsliBo® ©5 mGO Fbs®ol d ! by g5gmx0m J0g3009dM
(o +3)™ =27 (" =) 3)
(3)-0b otrx39bs AboMg 2-0b K IM@Os. 5F0GH™I X; ©s Y, ®obzgdo 3gb@os.

J-0.
X =2a-1 @5 y =2b-1,bo0s3 a,be N . 4)

(4)-0b (3)-do BB s B0 3H039d00 J0300700
(a+b-D" =Q2a-1)"-2b-1)7. (5)
(2a—-1)" —(2b-1)" = (Ra-1)-(2b-1)2a-1)" " +...+(2b-1)"") =
=2(a-b)((2a-1)"" +...+(2b-1)"), (6)
Qb1 =Qa-1)" —(a+b-1)" =(2a-1)—(a+b-1))((2a-1)""+...
et (@+b-1)7" = (a—b)((Za —pa! +...+(a+b—1)21_1) . )
(5), (6) @ (7)-56 335J3L, G (a—b)\(2a—-1)" s (a—b)\(2b—1)", Bp®sd ((2a—1),(2b—-1))=1, s80BHmd
@930l @ Msbobds a—b =1 sbvy a =b+1. (5)-8o Bsbdom
(2b)" =(2b+1)" —(2b-1)" < (2b-1) +(2b)" =(2b+1)7 . (8)
0¥y z; =1, 35306 (8)-sb
(26)" = (2b+1)=(2b=1))(2b+1)7 " +...+(2n -1 ) =
= 2((2b +)A 7 b1 ) =277 pT = (2b+ 1) 4+ (2b 1) 9)
09 z; >1 560b 39630 Bo@MoMo Hogbgo, 35806 (9)-ob Jstrx39bs Abodg 5oL 39bEO HM@YbmMdOL 3960
M0oEbzgoobl xsdo 56w 396¢0 BHoEbgos, brmem domEbgbs Bbstg s, 580G™A 1-Logsb goblbgaggdmwo 396¢0
Z, -900L5m30L 339809 gobEBMEgdsl 56 3556605 53Mbsblibo Bo@m®oy® x, y, z Gogbggddo.
0y Z; @nfjos, g.0. z; =2t, 85906 (8) doomgdls bobgl:
(2b-1)* +(2b)* = (2b+1)* . (10)
o t=1, 85806 (2b—1)* +(2b)* = (2b+1)*, bsosbsg z; =b=2.

9.0. (3)-0b 59mbsbLbgd0s:

x =3, x =5,
n=L 06y =3
z =1 zp=2.
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999096 (1)-0b 53mbsblbgdo 0dbgds:

x =3k, x =5k,
y=k, o6 <y=3k, (11)

z=1. z=2,

booosg ke N.
vy t>1, 35806 bowEmbol d06mdol BmEmIMEom (10)-sb 530wo ©olsbsbos, GmA b\t .

(10)-0b mGogg BbsGob (2b)*" -bg 39905000 80300980

LV LV . ,
25| 1—— | +1={1+—| >1+C | —|= 142 4L L b,
( 2bj ( ZbJ 2t(2b] T R T TS

09998 b\ 1, B33 99mIEgdI0s.
LodeMEMmeME 235930, M (1)-ob yzgars sdmbsblbl oderggs (11).
59m39bs 1. 59mbligboom dobFGHMmEgds

(x+3)"=(2x)" +)° 1)

Bo@nMowe® Gogbggddo.

39mblibs

3004350, z>2 @s (1)-0b 90mboblbgdos: Xy, ¥y, 2 €N, z;>2. 505L0b x5 =xd, yy=nd, Losy
d = (x5 1) - (1)-0b mG0g9 bsG0oL d ™! -bg goymz300m J03009300
(q+3)™ =Qx)" + 3" © T =0+ —(2x)7 =
= (Go+ 0 =23) (0 + )7+ G+ 3T 2x) ++ 23) ) =
= =) (O ) T O+ 2T @) 22T ) = )\
205b09b, (x1,1;) =1. s00F ™3, qdol @ Mobsbdos ¥ —x =1 by ¥, =x; +1.
(1)-9o Lo 439469ds:
Cx +D)T =2x)" +(x + D7 . (2)
(2)-0b otzbgbs Bbotyg 396G 05, sdoBH™I (X +1) Mbs oymb 396¢0, g.0. X, =2k, ke N. (2)-8o Bsbdom
9030090m
(4k+1D™ =(4)" +(2k+D)7 . 3)
09 Z; 39605, 85306 (3)-00s6

(4k + D)7 = (4k + 2k + 1))((4k)21*1 (424 D) 4+ k1) ) -

= (6k+1)\(4k +1)7
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053050 (6k +1;4k+1)=1 (BoGonsg 6k+1=(4k+1)+2k), g.0. z; wnfos 56 z; =2n, Lyssg neN, n#1.
390l 35035¢0lfobgdom (3) Joowgdl Lobgl:
((4k +1)" )2 = ((4k)” )2 + ((Zk +1)" )2 . (4)
(4k+1), 4k 5 (2k+1) §yz0-Hg30o© MOHM0gHMNIMEH030 HOEL3gd0s. sdo@mad dmodgdbgds p,ge N,
P>q @ (p,g)=1, 608
@k+1)" =p*+q*, (4k)" =2pq, Qk+1)"=p° -4 . &)

(5)- 96 335g3UL:
2¢> =(p* +q*)—(p* —q°) = (4k +1)" - (2k +1)" =

= ((4k+1)—(2k+l))((4k+l)”’1 +...+(2k+1)”’1) = 2k((4k+1)”’1 +...+(2k+l)”’1): k\q*. (6)

306500056 (p,g) =1 o k \q2 , 580@ma (k,p)=1.
(4k)' =2pg=2""k" = pq. 7)
vy k=1, 085906 (3) J00©gdL bobgl:

57 =47 437 36w

OROR

R RER
2= (-
R RORG

0 k>1, 085806 (6) ©5 (7)-09b & 396305 s p= 2 g =k, (5)-9b6 dogowgdm

L
=z =2 ®)
1

J«3)

+

1.

wnlh b wnls

Ak +1)" = (2" + (k") .
Lo0Obs3
24172 = (A1) = ()" = (4 + 1= k) (B4 )"+ @+ )"0 L (7)), )
(9)-056 350mB0bOY 4k +1—k* > 1> k €]0;4] . 535b06, k 1-0bogsh oblbgsggdmmo 39630 HoEbgos, 9.0.
k =3.(4)-do BsL0o J030050m
137" =12%" +7°". (10)
oy n=1,85806 137" =13% 2127 + 72 = 12*" +7*".

o0v) n>1, 85806 (1)-s6 33543L
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122" = (13%)" = (7%)" =169" —49" = (169—49)(169" " +160" 249 +...+49" ) =

=120(169"" +...+49""y.

(11)

(11)-0b Totrxggbs Tbstg 5-0b X IO, bmem FsEbgbs — 965, 00GH™I (11)-L o6 o5BBos dMbsbLBO

Bo@m®oc® Mobggddo.
BOdME ™M™ 33593L, BB oy z > 2, 85806 (1)-U 56 3558605 B¢ @oee HoEbggddo s9mbsblibo.
0 z =1, 085806 (1)-56 30300900 x+y =2x+ y < x =0, Mg 39mdwgdgEos, 306506 xeN.

vy z=2, 085806
(x+)? =2x)° +)* =3x=2y,
Lo0sbsE 30300gdm, MM (1)-0b yz39ws boG OO 5dMbsbLBOS:

x=2t, y=3t,z=2,

bosg teN.

59m396s 1. 58mbligboo gobEmegds
()" =0Bx)"+)",
Bo@m®oc® Mobggddo.
500blibo
30935m, (1)-0b 58mbsblbgdos:
X020 €N @5 (., ) =d, X =xd, y=yd .
(2)-0b (1)-8o BsLBO” S J5ToMFH039d0m J0300700
(xXg +0)™ = (3x)™ + 7 .
(3)-096, vy z5 >1, 9394690o:
Vi = o= 2x0)( (o + 30) 0+ + Bag) ).

L0

¥¢ = (mod(y, —2x,)) -
09 Vo 39609, 35906 ¢vgdols @ 0sbsbdogo (5)-9b a353L:

Yo —2x9 =1 56w yy =2x, +1.
(6)-0b (3)-do Bslidoo Bog00Mqdm
(Bxy + D™ =(3x)™ + (2x, + ™.

09 Z, 39605, 35906 (7)-sb 339969ds:

(Bxp + 1) = (5x, + 1)((3x0)20—1 o (2xy + 1) ) )

(12)

®)

(6)

@)
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Sxp+1= ((3x0 +1)%,5x, +1) = ((5x0 +1-2x4)%,5x, +1) =

= ((2x0)20 5%, +1) = (27,5x, +1) . 9)
9.0. 0 z, 39605 (2, # 1), 85806 (7)-U G 3Jmbogl 58mbsblbo, X, -0g Mbws 0gmb 396¢0. (8) ©s (9)-s6
29000806569, Sx; +1=2%, 30650056 (8)-0l dotrx3965 Tbo@ol Jgmeg 3GHBbodo 33593L 39630 Mom@ybmdols
39660 Gogbggdol xsdo 569 39630 Gogbgo. 535bmsb (3xy +1)* = (3(2k +1)+1)™ =273k +2)* > dotrx3960

bl o sGob bmem (5x) +1) s9Mogeo, g.0.
Sxp =27 —1. (10)
39630z, -gd0bsmzgol (10)-ob dstrx39bs Ibsmyg demerm3zgds 1-00 56 7-0m, 590G ma (10) 396 dgbervyammgds

39630 X, s Z,-Lsm3zol, 9.0. Z; wfoo.
306500056 (a")* +(6")* = (c")* 256BM@gdL 565 593l $8mbsblbo a, b, ¢, ne N-3o (b 3BmdOO BsgEHo
930300905 MBOLEYIEML 533900l JgMEOm), 580GH™E NG Z; -U MBS 3Jmbogl Loby:
zy=4(n-1)+2, neN. 11
(7) o (11)-03b 33996995
(95 +6%x0 + 17" = (9x5)>" " +(dxg +4xo +1)7" 7 12)
o) n>1, neN, 05906 (12)-sb 33946900:
(6x, + 1)((9x02 +6x0 + 122+ (9x2 +6x0 + 1) (Ox2) +.. + (9x§)2”*2) = (2x, + 1) 2. (13)
306500056 (6x) +1, 2xy +1) = (6xy +1, 6x5 +2) =(2,6xy +3) =1, 53d0@™I (13)-1 56 3558605 53boblbo Bbgdmm
bligbgdeo 30OHMdGdIOm.
09y z5 =1, 35906 (3)-9b
(X +20) =Bx)+yp =X =0&N.
v zy =2, 35906 (7)-9b
Bxg +1)7 = (Bxy) +(2x +1)> & 9xj +6x,+1= 9x5+4x; +x, +1 = x, =0g N.
LodMEmmE 33543V, MMA (1)-b 59 306HMB00 56 A55B60s sIMbsblbO.
59m39bs IV. 53mbligbom 49b@Mmegds

=0 =x", (y>x) 1)
Bo@m®oc® Mobggddo.
59mblibs
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3004350, dm39899¢00 obEMEGOOL SFMbIbUBJd0S: Xy, Vo @9 00oLmsb Xy =x1d , ¥y =1d , b5OIG d = (x,¥,) -

9m 39999 456FHMEgd5d0 BoLJom F0300gdm

X nd
d? n _xl)xld = (—lj . 2)
=%
9990096
. n
dxl()ﬁ_xl)xl :[ ! ] . 3)
=%
(3)-96 (3 —x)\x;. @gdol ® Msbsbdo
yl—xl=l:>y1=x1+1. (4)

xp+1

(4)-0 (3)-80 B3LBOM S 33> EH0Z9VdOM Jogowgdm d™ =x1" by

1

d=x-x". (5)

1
50300 boB396989w0s, HMI M) 1" GoE3oMmbsrmo MoEbgzos, 35906 0l sEOWGdWSE BoGMEBoEI GO

mbs ogmb.

sbns, 3035,
1
k, neN, n#1 s n" =k. 6)

1

(6)-036 n=k" =2". Boa®58 g 135653690 F3IM0s. 9.0. 1,1 OOOFOMBIMG0s, vy X €N, x #1.

X =1 -bom30L 30gdMEMdM, BT (3)-b 53l JMHPOIOO Y300 sTIMbIbLYLO:

x =1
{ : Y 530 ™A (1)-0b 53mboblbgdos: xg =d , ¥y =2d , bssg de N .
Nn=

59m39bs V. 58mbligboom g9b6@mmgds.
(=0 =y" (y>x) (1)

Bo@nMow® GHogbggddo.

39mblibs

300935m, (1)-0b 53mbsblbgdos: Xy, Vy ©o 535bb

xo=xd, yo=nd, ()
boag dy = (xg, 1) -
(2)-0b (1)-8o Bslidoo Bog00qdm
dx1d+y1d (yl -x )x1d+y1d — dxld 'yfqd . (3)
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(3)-05b 33293l

X
' (=x)" = [L] : ()
=X
(4)-0b Bot3bgbo AbsMyg boGIMIWMOHO HOE30s, 5d0EMA grgdols @ Msbsbdso
Y1 =X =1, bsosbsg y; =x +1. (5)
(5)-0b (4)-8o Bslidoo dogz00gdm
1 X +1 X
dn = (x + )" :>d=[ ld j . (6)

(6)-b ®GmI 3Jdmbgl sIMbsbLBO, Mbs dmzo3mzgmoe ke N\{l}, Gmdwobmgobsg X +1=kd. (6)-ob
235035¢0bfjobgdom dogowgdm

d =k, 7)

306500056 ymggmo ne N -bsogol <2 580@md (6)-1 56 3558605 50mBbLBO s, 59@b 3>3mBEobGY,

963 (1)-b 9946905 58mMbsbLBO BoEMowrm® Horbzgddo.
50m(3565 VL. 53mbligboom o6& mergds

(cty) =x' M

Bo@m®oc® Mobggddo.

39mblibs

300935m, (1)-0b 53mbsblbgdos: Xy, Vy ©s 535bb

xo=xd, yy=nd, ()
boag d = (X9, 1) -
(2)-0b (1)-8o Bslidoo» dogz00gdm
d—yd (x; +yl)(X1—y1)d - xlylddyld . (3)
(3)-6
(X1 +0 )x1—y1 _ d2y1—x1 . (4)
xj!
3093om, x; #1, 35906
) =1=(+y,x)=1 :>(()c1 + )X ) =1. (5)
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(4)-ob Botrx39bs Abstg 56 oo FgdGHbgdEo bod Moo MHoEbgzos. (5)-ob godmdobatyg, (4)-ob st

Fobgbo Aoty s sM3 dobo FgdMHBIdEo LooEY 56 GgodEgds 0gmb bs@wMowwmo Mosbgo, g.0. X #1-

B30 (4)-U 56 2o5Bb0s 5TMBsbLBO BoGwMowrm® Moibzgddo.
09 X =1, 35906 (4)-9b oG GHogo Joomgds x; =y =d =1.

9.0. (1)-U 543L 90590 5dMbsbLBO bo@ Mo Gosbggddo: xy =y, =1.

59m39bs VII. 5mblgboo gob@megds

(x+y) =y

Bo@m®oc® Mobggddo.

39mblbs

300935m, (1)-0b 53Mbsblbgdos: Xy, Yy s 595LMS6
Xo=xd, yp=nd,
Bsog d =(xg,p) -
(2)-0b (1)-8o Bslidoo Bog00Mqdm
U (g gy 2yl
L0
4 (x4 ) =
(4)-©96

x-n
n_ (q+»)
d’" = —
N

(xlayl) =1:>(x1 +y1,y1):1:>((x1 +y1)x1*Y1’yly1):1.

1)

@)

®3)

(4)

)

(6)

(5)-0b odzbgbs TbsMY boB Mo mMo MoEbgos, Jotxggbs FbosMga M™I 0yml bo@IMowrw®o, (6) godma-

©oboMy, 1 99930090 b 0gml 1-0b Gmeo, g.0. ¥ =1.

(5)-80 BslBom d = (x, +1)17". LodeMeEMmemE 335943L, G (1)-0b yzges $8mbsblibol fyzowo doowgds dmsy-

o LobBgdosb:
x=t(t+1)",

y=(@t+1)"
teN

59m(3560 VIIL 53mbligboo gob@mangds

(x+y)Y =(x-»", (x>y)

1)

ISSN 1512-0996 b3v-ob 3GM3gdo — Works of GTU — Tpyas: ITY

www.shromebi.gtu.ge 171

Ne4 (518), 2020



350098035 — Mathematics — Maremaruxka

Bo@nMowe® Gogbggddo.

59mblbs
30094350, (1) 396B™MEgdoL 5dMbsblbgd0s: X) O ¥y, bosg (Xy, V) =d, Xy =xd ©s ¥y =nd .g0. (x, 1) =1,
X, eN.
(1)-8o BsLlBOo o A5ToMEHO0Z9d0M
(o +y)t =g —y)tdt ™, 2)

9.0.

2 2
[lerleeNl o6 [1+ N jeN:—yl eN .
X =N X =N X =N

00 93965136906 Egdols @ Msbsbdo
x=n=1,8)% x-y =2. “4)
39b630bomm 9dmbgggzs (3)
Xx-n=1=y=x-1.
3bo@oo, X >1.

(2)-80 Bl s 2953039000 F0300900

d=Qx -1,
9.0. ( 1)-0ob 53mboblibgdos:
xo =323 =D @ yo = (6~ D25 -D" 7, 5)
bodg x € N\{1}.

39630bomo dgdmgags (4)
X=n=2=>y=x-2.
agbo@os, xe N\{1;2} .
(2)-80o BsLiBo” O 35T FH039000 F0300d
(=) =(2d)* . (6)
(6)-q05b Bsbl, MmA X, 56 90dwgds ogmb ervyfjo Mosbgo, sdodma

x —1=(2n)*, bosg neN 36w x, =4n* +1.

2
2n 4n--1
(6)-osb d = % , 9.0.
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(2n)4n2—1 (2n)4n271
Xo = (4n* +1)- 22—y =(4n* -1)-——. 7)
2 2
LOdMEMME 33593L, H™I (1)-0b yz9ws 59mbsblibo dmoiqds (5) s (7) MEOIMEgdom.
59m396s IX. 5dmbligboom 2obFGHMmgds
(=" =x" (x> y) ey

Bo@nMow® GHogbggddo.
50mblibs

300930m, (1) 29b6FGHMEgd0L 5dMmboblibgdos: Xy @S ¥y, X =x1d , Yo =1d , bssg d =(xy,¥y), X, 11,d € N . (1)-

do Bslidoo dog300gdm
d(x1+Y1) (X _yl)(x1+y1)d _ xl(XI*YI)d ,d(x1+y1)d ,
Lo0obsg
X XN
¥y =)™ = [ : ] : @
X1 =N
(2)-0b 3s63bgbs FbGY BB MO MOEHLZ0s. 5F0GHMA Bo@ Moo Mbs ogml ( all ] -0G- 9b engdols
1~ N
® 005bsbdo, X — ¥ =1 ¥ =x; —1. (2)-8o BsbBom O FoToMEH0390000 30300JOM
d*7) =x. 3)

0500935039900 0600300l dgmm@ol 258mygbgdom 5030ws@ 3BI0ELIds, MM mvy X € N\{l}, 85906
227D > X, 590&M0 (3)-s6 3030090m, GMI d =1 s X =1, Moy 9mdwgdgwos, 306506 x,1 € N s
X1 > ;5 9-0. (1)-U 96 2598605 59mbsblbo Bo@r®ownd Mogbggddo.

59m(3565 X. 53mbligboo gob@margds

(x+)" 7 =(x=p)" (x>y) 1)

Bo@m®oc® Mobggddo.

59mblbs
30930m, (1) 29b6FGHMEgd0L 5dMboblibgdos: X5 ©S ¥y, X =x1d , Yo =1d , bdsg X, ¥1,d € N; (xy,¥9) =d . (1)-

o BoLIBoms O 25350 FH039000 F0300900

x1—y )d xid
(d(x +y) 0 = (d(x - ), @)
Lo0Obs3
VN (xy )T = d (g - )" 3)
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5J9009b
Xy
[m} ) @
X1 =n
q.0. 2 I W oy , 9699 @930l @ MbsbIs a35d3L:
=N X1 =N
[Xl -n=1 |:y1 =x-L (5)
N
N=y=2. | n=x-2 (6)

(5)-0b (4)-80 BsLBom Bogowgdm dT' =2x —1, bso@sbsg d=1 ©s X =1, 306506 Fobssmd©Iy
390393500
dv7 2297 > 0x 1. 7)
05009953 0399600 06300l 39939MmdOm 5©Z30w0 ILSTEHIOGEIOI0S YYEHMEIMDS
297> 23 —1, bacosg X € N\{1}.
9.0. 509 999mbg93590 5M5 593L 53Mbsblbo, 3odob ¥, =1-1=0¢ N .

(6)-0b (4)-do Bslsdoo Bog00qdm

2
(2)"12_2} — dxlfz .2)61*2 P (xl _1)2 — (Zd)xl—z . (8)

d>1

x >2

oY) { , 85806 8509058032900 06300 F9mMEOm 503060 LYIGHZOEIIE0s, O™ (2d)" 2> (x —1)%.

o) d =1, (8)-c0sb
2972 = (x; —1)2. )
(9)-0056 (% =1) ©s (¥ -2) JOPEOMMWs© b 0gmb o, Mg 39w gdgE0s. 9.0. (9)- o6 2o5Bb0s
59mbsbLBO Bo@rMow® GHoEbgddo s, 358sLo@adyg, 50 (1) -U gdbgds sdmbsblbo bo@rmMowr Gosbgqddo.
090HYs *: o (a,0) =1, 85806 a* +ab+b* (1)-0l mommgre 3599mnl 593U (1)-0b Laby.
XM ©5350()30300 @9gds 1 s @gds 2.
@985 1. o (a,b) =1 @ a” +ab+b* Lsbob Gogbgo ogmgs ¢* +cd +d* = p (a,b,c,d € N) ds6&og Hogbgby,

05906 99659ma303 Bgdmdmgdwero bsbolb Gosbga dgodwgds Fo®dmgosyobmo.

533303905
29630bomm 04039mdgdo:

bEv-ob 3G™3gdo — Works of GTU — Tpyam I'TY ISSN 1512-0996
Ne4 (518), 2020 174 www.shromebi.gtu.ge



350098035 — Mathematics — Maremaruxka

(@’ +ab+b*)(c* +cd +d*) = (ac —bc)’ + (ac —bd)(ad + bc +bd) + (ad +bc +bd)* (1)
(a* +ab +b*)(c* +cd +d*) = (ab + bc)* + (ad — be)(ac + bd + be) + (ac + bd + be)*  (2)
(ac —bd)(ac +bd + bc) = *(a* + ab +b*) —b*(¢* +cd +d*) (3)
(ad —be)ad +be + bd) = d*(a* + ab +b*) —b*(¢* +cd +d*) (4)
go0dgsm, a’ +ab+b* =0(mod(c® +cd +d?)), bssg (a,b,c,d e N) @ ¢*+cd+d* = p 3skEHog0 Gogbgos;
3bs@os (c,d)=1.
HOmOG (3) © (4)-©36 FBL Ggbsdawrgdgeros 8gdegyo Ggdmbzgzgdo:
ac —bd = 0(mod p),
ad —bc = 0(mod p),

+ed+d =p,

(c —d)(a+b)=0(mod(c’ +cd +d?)),
=a’ +ab+b* =0(mod(c* +cd +d*)). =

(a,b)=1, (¢,d)=1.
a’ +ab +b* =0(mod p).

a+b=0(mod p), a® +2ab+b* =0(mod p),  [ab=mod p),

= {a*+ab+b* =0(mod p), = {a’ +ab+b* =(mod p), = 1a*+ab+b* =0(mod p), =
(a,b)=1 (a,b)=1 (a,b)=1.

a =0(mod p),
=4b=(mod p), = p=1. 9l 30 99dgdgE0s.
(a,b)=1.

II

—bd = 0(mod p),
. {ac (mod p) (1)-9b gboos, HMA Fomdmygbs dqladwgdgwros;

ad +bc+bd = 0(mod p).

ac+bd +bc = 0(mod p),
1L (2)-09b6 3bo0s, HMA FomBmEaqbs Galadwgdgeros;

ad —bc = 0(mod p).

ac +bd + bc = 0(mod p),
ad +bc + bd = 0(mod p),
a* +ab+b* =0(mod p),
(a,b)=1,(c,d)=1.

a(c—d) = 0(mod(c? +cd +d*)),
={a® +ab+b* = 0(mod(c* +cd +d?)), =
(a,b)=1, (c,d)=1.

a = 0(mod p), a = 0(mod p),
a* +ab+b* = 0(mod p), = 1b = 0(mod p), = p =1. gb 30 gAY 0.
(a,b)=1. (a,b)=1.

599036 358mB0b36Y, (1)-0 > (2)-0b (¢* +cd +d*)* -By 3s9mz30m 3030050M @©3bFBHI0EIOIWL.
9.0. o) a* +ab+b* =0(mod(c” +cd +d*)), bssg (a,b,c,deN, (a,b)=1) ©> ¢ +cd+d*=p 8563030

603bg05, 35306 gb5gmnsg 593L dmEgdveo baby (9.0. 990d@gds Fomdmgzsa0bmm A% + 4B + B Lsboom, bsws
A,Be N .6..9.
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90852. oo a® +ab+b* (1) Lsbobs 60@3bg0, bosg a,b e N ©s (a,b) =1, ogmgs ds6GHog Goabgzby, Gmdgeos

56 HoMmIM© 905 515900 LEbom, FobsgmRBL 593L FoTYMEBO, HMIGEo3 56 FoMdmEygds (1) Laboo.

©59%30(3905
538350, ™3

a* +ab+b* =x-B.P,...,P,. )
0 B,B,..., P, 439es 35003 2539mal 593l (1) Lobg, 85806 (2)-0l 0s65800¢0g30mdom aogmaom H-bg,
P, -%9 95 5.8. B,-%g, {jobs 09m9dols dsgrom, 0000mgoe godgmals X -0l boomzwoom vbos 3Jmbogl (1) boby.
9b 30 9§0bso0BEYAGds @gds 2-0l 306OHMBSL. 5d0EMA HMBgwodg F-b, i=1,...,n, 565 5J3L (1) Loby. ©.0.9.
b 93583 303M”

0gMgds *. o) a,be N ©s (a,b) =1, 35906 (a2 +ab+b2) (1)-0ob mommgwye 258gmgl 9dbgds (1)-ob babyg.

500blibo
300d35m, (@,b) =1, a,b e N > (a’ +ab+b>) -0l x g53gmgl 565 593 (1) bbg. 535b036, g0, a* +ab+b*
M0oL sLgo MHoEb3xdL MOl MI30MLO. 3bsos, a s b F99gao Lsbol Fgodrgds FoMdmgoaobmo:

a=mx+(-D)fc; b=nx+(-1)"d; 2)

boosg m,neZy; ¢,d,k,l e N ; 0<x<§, 0<d<§ ,

85806
a® +ab+b* =(mx+ (=D o)? + (mx+ (=Dr o) nx + (1) d) + (nx + (=)' d)? =
=(m? +mn+nH)x+ Q=D me+ (1) md + (=) ne +2(=1) md)x +
H+ () ed +d?). 3)
3936036mm, GM3 0 k ©s £ ghmOMmwme© 396309, 35dob mn =0 . 4)

39%396mm, ®M3 (2) s (4) 306Mdom (3)-0b 3060390 MG Fgbs3MdOL XS0 WIS, FSOMWSS

(m? +mn+n?)x+ Q2= me+(=1)" md + (=1 nc +2(=1)" md)x >

+(—2mc —md —nc —2nd)x > (m2 +mn+r12)x2 +(—2m§—m§—n£—2n£jx:

2 2
x2 X2
=(2m? +2mn+2n* =3m —3n)7 =(m2m+n-3)+n2n+m —3))7 >0, ()
3065056 m>1; n>1 s xeN, g.0.
A+ (=) ed +d* <a® vab+b* > &+ (=) ed +d* =0(modx) . (6)
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d93600bcmm, H™I

A —cd+d* =(c—d)* +d(c—d)+d*, 7)
A —cd+d*=(d-c)* +d(d-c)+c?, (8)
O<c<—,
2 :>\c—d|<§. ©)
O<d<—

300J350, k ©s £ Lbgo@sbbgs cvf-396¢m369d0Lss, 85806 (6)-9b a3593l:
A ved+d* =yx. (10)
09y ¢ -bo o d -b 5J3L 1-Bg FgGH0 LogMmm godyma3o, 35906 ol 50 gmal x -, 30bs0EIB O JogmBs a -Ls
5 b -Log, 0o™s9 (a,b) =1. (10)-0b LogBmMm 3odYmBoOL 335ME DY FoYMBOm, I0300HOM
e2+ef+f2=2x, (11)

505LMSb

Ftef + fr<ct +ed+d* <%<x2 <a’+ab+b*.
9.0. 803009™ e ref + [ <at+ab+b? o5 0sbog 9g3b 3odymx0, GMIgLsg 9o g3l (1) Lobg. gl 30
0093093560 Mlsbimyenem odgqds0©Y.
9.0. 0¢) (a,b) =1, 35306 (11)-b 5J3L bMEME s IbMEME (1) Lobol godymazgdo.
0y k s { 96hmbs0M0 wf-396¢™36900Lss, 35d0b:
tred+d* =yx sowyc>d.
(9)-00056
(c—d) +d(c—d)+d* = yx, (12)
beeom, o ¢ <d , 05906 (10)-sb
(d—c)2+c(d—c)+02=xy. (13)
0boemyo®o Abxgemdom, Gmames (10)-80, 3030090m LG Z0EJOIEL 56w vy (a,b) =1, (1)-b o3l
(a* +ab+b*) -0l Lsbols 358gma9d0.

50 gm®9dol  45dmyqbgdom dmz09z56mm  Fsgoomo.  s3mgblLbsm  gobEHmegds X axy+yi=n. o0

2396 Mgd0L 5dmbLbsdg §obobffo® F9gaz0dww0s Z5R0bM™ s3MbLBsOs ™YY sM5 ob. 1 -0 Jobmbogm®
©5dsdo  396¢bsolbosbo FoMGHoz0 HoEb3zgd0b MYy MHMIYE0TgL 5o 5J3b doMzgwo Lobg, dsdob 53
23963 M@gdsl o6 459B60s 53MbsbLBO.

2939 9m3eg 330bs dodmgobowmm B3z9bo 33t93900 BodMbsbol MHoEbgzgdol bggHhmdo.
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5961530 dOMTos IFMHOWo 5odmbsBol HoEbggdHg s 99©Ybs M0mddol Fglifsgwowo wbws ogml dolo
3090900, Foa50 (BMMEIGoL MYMEOAOLS 56 0ymb) ol Ggbsbodbogo m3z0Lgds, HMd bgdobdogmo Lsdzmmbgool
00MMYMNo  3Mmbol  GMmobgdgool bboggdol 0sbs33gmsdo  (OHmymMi dogs  3Mobggdol, sbg3) oty
39bggo0Lsi3) Ymz9wm3zol doowgds GME39MHEs bsd3mMbyo, HMIOL s©0IMBIB0E XM 50 AsLws 90
§9w0, 23580JM9d0690L, MM 9535605 s 0535605 9O 99396096 9L godwgds 50Msbobml BodMmbsRol
603b3900l, Y356 WsdEY MEbMBO, olomEsMo M30Lgds.

B396 a3LIOL gBHoEdS 393505b30cMmm Modwgbodg Bod@Eby.

{1+\/§J" [1—@]"
2 12
u = (14)

! V5
BMOHIME0oL 250mboyg35650 498m0yg4qbgds 2ob@EHmaergds

36md00s, H™A d0byd

X =x+1, (15)

obdgds 3ombgs, Go@Md 9506335063 15 AobGHMEgds? 3bsos, MHMEs 9YRo® JooLM OEIOIEO

BOHIMES 5 b3bs ™A G98cmfdgdolel 439w sx39MHo HoYBYs, 506 3dmbos LMzowro s9bLbY, Mo ABom Jogz0s

50 gm®IMwsdEy. dgmeg dbOog, (15) gm®IMws 0530bmM35 mdL dg0aa0 ABEMMdIdOL dsBbowrgol
30Bobdg[raboEmdslisg. gb obEGHMEgdgdos:

X =xx+l; (16)

PR S 17)

¥ =xt 0 +x? x4, (18)

X =X P P xt] (19)

50 4963 M@gdgdoL gobbogol obsbdgfimboemdsls bobl Migsdl 3093 JOHO 2o0gdmgds. 30MY Joliby
30L59dMGdIM, 9936086mm, M RsIMMZWoMogsb Fbmmmp (16) 39bFHMEgdol FbsMggdol a4cms53039805
B396m30L TG FH0g30 s©boddgero, bmeom 9339 (17)-80 oo §35¢gdol 9909y aobads Bggbmgol Tg@)-
Bo3ergda bomgero 893@op 39bGM@dIdBY 11339 LNOZOWO 339356

Lbg53356M500 096905 Logdg, 0 300mIdggdm d9dgbsoMao:

neN; n+N;
X=X P x+ L o (=) = (=D " 4 x>
x>1. x>1
neN: neN, neN,
1
SX"(x-)=x"-1;, <x" = ; eyt = 1 :
2—x 2—-x
x>1.

x>1, 2—x>0. xe[l;Z).
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b 339 Bomgeo begds, Holmsb 435d3L Loddg (Lwyé. 1, 2, 3).

aobgobomm x" = >

n=1<x=1
NG
T | x=—0,7748
X =
n=2=|x=1 n=3= n=4=|x=1
\/, x=1,83928 1975
x=1,
VS 16180
L 2
- x =-0,8403
x=1 x=1
n=5= n=6=|x=1 n=7=
x=1,96594 x=1,99196
- x=1,98358
x=-0,876
x=1
n=8=|x=1 n=0=
x=1,99802
x=1,99603
¥ } '
5 [ :
\ | !
! |
, \\ |I |=
| I I
! AN |l 1
:_1 I \\0 £ H 0‘_1 H
-———2" 1 ! - \—/é 1 L1 s o] : [
1 12 x of 1 12 x Pl 1 12
| i y; i
I I I
' | § |
! i / I
' | / |
} i ! |
I I
by 1 b9, 2 by, 3

BBgds 300b3s, bmd o6 (0L LsFoMM A500bYEML MIMHML 339000l Tobolinsmgdgwro Gogbzo ¢ =1,6180 o

- bemd 56 560l YM@obowgdo o owgdrwo 360336gwmdgdo: 1; 1,83928; 1, 9275;

/T\ 1,98358; 1,99603; 1,99196; 1,99802 cos 5.9.
I 3939bm®» BMyogMm 593565l 98905%y.

A D B

309435m, I390M@0s M5089 MN 8mbszgzgmo, | MN |=a #1 , 000bsm30L, HMA 53530 dmb53300900: a;

at;-sad", LoFoMms Bogs@o®mo 89990 dmddgwgdgdo:

1) 65039 p §O39%09 s300mm D ©s B Fod@EHowgdo obyg, ®md: | DB|=1, BDC =90° @5 |CD|=a . 85306 oy

C §960@005 50305005300 FoO@MIL p FOBOL 350533909599, F0300gdm, HMI
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|CD*=| AD|| BD |= a* 5 AD|-1=| AD |= a*.

2) 999092 565@MyO0NM3® 5353900 A4 C B, -, bosg | DB, |= a; | C\D; |= a*; 4C,B, =C,D;B; =90°, 85306
|GD, =l AD, || DB, |= (@)’ = AD\|-a= | AD |=a’ 5 5.9.

‘33‘36060) AAnflcnlenfl ’ bb@bG

| DIBI |: an_z ; | ClDl |: an—l ; AnflCnlenfl = Cnlenlenfl =90° .
5]
| Cn—an—l |2=| An—an—l | : | Dn—an—l |: (an71)2 :| A

n—1

Dn—l | 'a’172 :>| An—an—l |= a” .

9:0. ®¢) BmEgdmeo 335J3b G508 [MN], obgmo Gm3 | MN |=a#1, 85806 sz0wo sboggdos a” Log®dol
9b6533900. 36mdo0s, HMA sbggzg BoMGH030 sLoaqd0 046905 (2—a) LogMdol Imbs3z39mo.
b as630bowmo dgdgao Labol d08wY3¢MmdYdO:

1) uyy=uy=uy =1, U, =U,  +U, 5 +U, 3;
) uy=uy =uy=uy =1, U, =U,_ | +U, o +U, 3+U, 4
3) uy=uy=...u =1, U, =U, ;+...+u, ;.

50 800g3mH™MdJdL 3Mfimmo gLYgEMRodmbsBols (Fibonacci-Bussu) Gogbggdo: 1) gbgzomgodmbsbols

M0oEbgzgdo 5ol 99-3 Mogol 30dI3™Mds; 2) BLY3EMBOdMBIBOL MoEbggdo sGoL dg-4 Moyol B0dEggzMMdy; 3)
k -60 Mool d00©93eMds.

39630bowmm 306MH39wo d0dEgzMmds
“l =u2 :U3 :1, u4:3, u5=5, u6:9, u7 :17, “8 :31, U9 :57,

ulo :105, u“ :193

U, =2u, | —u, 4 (1)

S, =1,8,=2,8=3,8,=6,S =11, §=20, S, =37, S, =68.

Sn = 2Sn71 _Sn74

2)
Q5 Q3593 303M™.

50300 dgb53Rbg300, D
us =2uy —1=2u, —u

u6 :2US _1:2US _UZ
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uy =2ug —1=2ug — 1y
ug =2u; =3 =2u; —u,
Uy =2ug —5 =2ug —u;
U = 2ug —9 =2uy —ug

39336000mm
ug+ug+...tu, =2, us+...tu, )— (@ +u, tu, +otu, )=
=S6+ustug+...+u, =208+u, tu,+.. 4w, )= tu, +tu, )=
= S§,=25,.,-5,_4.6.00.3.
5300 b3B3969d9w0s, MM vy S;+S, +...+S5, =8, , 35806 sBsermyom®e dogowgdm S, =28, ;1 —S, 4
gmggwo ne N\{1;2;3;4} ©s5.0.
3L9I3MB0BMBIBOL HOEIGOL A963LBMZM300 M1939MIBEMES©, 06MIEH0MMs©, 85000 BmdMHol dobgpgzom.

d9Lodgdg0s s15939 303Mm3Mm 58 J09I3MMdOL bgdolidogMo FgzMo.
500bomz0l  godm3033w0Mmom  Lbgoalbgs 908@g3OMds  Uy,Uy,...,U,,..., OMIWIBOE  5305Y4MB0wgd9b
059300090 gdsL:
=2,y Uy 4 (7)
9439 g 309 3MMdIL 350350 FobBHMgds (7)-0b sdmblibgdo.
5036086mm dgbsdsdolo V', V', V" @ V" -0 300009360)00900:
Vi, Vg, Vg,
Vi, Vh, Vi,
vV, Vi
vV VY
05305300395 ©5358330EM MO0 gds.
@995 1. 0 V 560b (7)-0b 53mbsblbo, bam ¢ € R, 85306 ¢V (5699 30000g30m0ds cvy,cv;,cvs,...) 1939 (7)-0b
59mbsblbos.
3935303 M? v, =2, | —V, 4 ©30m30©9d1wgds §az®-fa3Me@ ¢ by, dogorgdm

cv, =2¢v,_1—cV,_4. ©.0.9.
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wgds 2. ooy V', V" @5 V" (7)-0b 50mbsblibgdos, 35306 domo xsdo V'+V"+V" (sbvy 800936mds
VAV Y, Vi vy vy, Vs 43, 9B939 (7)-0b 58mBablbos.
930l 300HMB0EH 235J3L
Ve =2V, 0~V

"

Ve =2V = Vg Vi =2V Ve
50 GmMEmdgdol §930-§930ow 993609800 J0300900

Vi TV 4V =20+ V)~ (Vs Va4 v).
50000 935 ©593HI0GIONIE00.

30m4d35m, sbews V', V", V" (7)-0b Lsdo 30:m3m®m3Eoeo 58mbsblbos (5691 mGo olgmo s3mbsblbos, GHmd

BgdolidogMo ¢ -Lmgol Imodgdbgds olgmo bmdgho 7, MHMIcOLlmzoLG V—'Z:é ¢ ). 39%396mm, ®MI ymggwo V
%

0000030005, GG (7)-0b s9mbablibos, 89330dw0s FoMdmgoaobmo 89dgyo Labood:
aV'+e, V" +e V", (8)
Los3 ¢ @O ¢, 39908039000. 530@™A ga30de0s 3009350, ™A (8) 50U (7)-0b BrmasEOo 53Mmboblibo.
9300000 sbEs (7)-0b GMdgeody V sdmbsblibo, bawsg v, v, @s V3 3m399wero dolo 306390 bsdo 936 0o.
303Mm3Mm0 0LgMO ), ¢; S ¢, HMIWOLMZ0LE 5P 5J3L F9dgy LOLEYIL:

eVl Hev + eV =y
vy + vy + vy = v, 9)

Vs + Vs + Vs =1y
(7) 306100056 LobEgds (8) s8mblbsos ¢, ¢; s ;-0 JodsMm

”n "
i 1M

Ac
_ 1 _ " m
oq=— Acg=|v, v, Vv,
A n ",
Vi V3 V3
i v
Ac
_ 2 _ ’ "
Cz —T ACZ = VZ V2 Vz
! "
Vi V3 W3
Vi o
Ac
3 ’ "
G=—= Acz=v; v; v,
A ’ "
V3 V3 13

’ n m|
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(7) 3o6mds 60dbogl, Mmd A#0. 0 JoOgdME ¢, ¢; ©s ¢3-b hogbgsdm (8)-8o, dogowgdom Lbsdogdger V
000q3MmdsL.

05955007, (7) @obBHMEgdol  g3gews  5dmboblbol  Jobomgds Lo3dsmolos godmzgmom dobo Go0dy
365360 M3MM 300 bsdo STMbsbLLO.

39065 ©530094mom 3gmdgEHow 3GMyMaLogdL Fmmob. rgds 1-0b Msbsbdsg, Logzds@molins 9gdm3z0x3sMYEMm
0bgmo 3MHMAMILOOL gobbowz0m, HMIWOlL 30H3gmo F936M0 MO 1. 53G0S, 5300MmM 3OHMAMILOS

L g ¢ q,..
>4
ob ™3 0gmb (7)-gb 59mbsblbo, 580LsmMZ0lL sE0WYdY0S YMZgEwo {n N -bomz0lb LMl 90 gA0
ne

3060HMds:

9699, 306500056 ¢ # 1, dog00gdm
7' ~q"~q-1=0. (10)

099 (10)-0b 53mbsblibgdos: q, q,, g3, 05306

. 194333 +319-333 +1_
1_ b
3

_ 1943433 +%/19—3J§—2+ i\/§(%9+3*/§_%/19_3\/§)-
6 b

q> 6

) 3fro+3453 +319-3433 -2 iﬁ(%/19+3\/§—%/19—3\/§)_
3= - 5
6 6

__(-9)i-q)
(43 -9)q3 = 92)
3936086mm, MM 0000Mgo Bgl30LsM30L Ybs 9Bl 30MHMD.:
I+ g+ =q0, 1+ 43 =43, 1+G5+65 =43 ©5 1443 =~1.
003009 Lsdo 39mIgBHMOOo 3MMYMIL0s, HMBWIdOE (7)-0b 5dmMbIBLBYBOS. sBsEMYy0Mow F0dY3MIMds
a+e e, agitan o, adi tad +ed (11)
31939 (7)-0b 59mbsblibgdos. 30650096 653m30 3HMYMgLOGAL 543l 2s6Lb3s39d w0 3608369wMdgd0, sToEMa
0bobo  5MH3OMIMOEFO0s. GmOIMws (11) bbgoslbgs ¢, ¢ ©@s ¢-Lsmzol Tmagz3gdl (7)-ob yzges
50mbsblBL.
3960m, OMIgeodg ¢ ©s ¢, -smzgol (11) gm®mInms 9ma3390L BLYIZMBOdMbSBROL AF3MH03L. sTolomzgol

(11) 29053H9Mmo sby:
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Cl +CZ +C3 =1
aq)+69, +3q3 =1

2 2 2
aqi +6q; +63q5 =1

Ac,

o =—">,0

A

1 1 1 1 1 1
Ao =l g, q3]> Aey=|q; 1
1 ¢ ¢

n-1

n—1 n—1
u, =4y +0q; +64q;

@, A =g @
% 1 g

_Ac Acy

A A

I, Aq=\qy ¢ g5

@ ¢ 1 @ B G

9B ma0mMo@ dm3z0g393000 08 9g0mbggzsdos, HmEs

W =uy=us =uy =1 Qo U, =u, | +u, 5 +u, 3+u, 4 ©>5.0.

53360
3600369 m30600 p s g BoMBH0g MoEbgzmsmzol
q

A=r -
P

Mogbgzol 00  FoMBH03  ASTYMBRmMS

5mEbMdOL ©oy9bs, MMIgdog p-bg bogengdos.
509 30Bbom gobgobowmm mgmmgdgdo:
0gmM9ds 1. 300J35m, p ©s g 39bGHO FoM G030 Gob-

-1
P N 6oEbgolb bsomo-

39900 @S p=2g+1, 35306 A=

05ME 50N goblbgsggdwo BoEH0z0 odyma3g-
006 FbmEwmE JOH0s p-Bg bs3agdo. 4-L sggl do-
6098 mMo asbbbgagadwEo TosMGH030 458Yymeo do0bs;

096905 2. 3007350, p s ¢ 396G FoMEH030 Mogb-

q_
39005 @5 p<2g+1,05806 4= p_ll Mogbzol yzgws

050030 945894maz30 d9@0s p-BY;
096905 3. 30d35m, ¢ 3gbGHo Jom@GH0z0 Mogbzos

p'-1
p-1

s pe N\{l}, pell;qlU [¢g+2;29], 85306 4=
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603b30L Ls0MsME 50O A5BLBZ39dWO ToO-

030 3509539300506 00mMgMEo dg@os p-bY;
0gmM9ds 4. 300350, ¢ 396G0 Fsd G030 Mogbgos

q_
s pelg+l; 2g+1}, 85806 A=p—11 Mogbzol Lo-
p—

00050MQ 50900 356Lb35398w90 FoMEH030 odym-
3900096, FbmemE ghmos p-bBg bs3wgdo. 4-L 3L
006003 mMo oblbgeggdmo Fs®EH030 A50Yymz0
35063.

7 -1
Y Bo-
-1

38m3965 1. 53m3zblbsom gobBHmemgds 2% =

GNOONO X, ¥, z M03bggdd0, 535Lsb ¥ Mbs oyml
oM GHoz0 Mogbgo.

z

58m396s 2. 59mgblbso gobBHmmgds 3* = J " Bo-

GNOONO X, ¥, z M03bggdd0, 535LMsb ¥ Mbs oyml
050030 Hoibzo.
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-1
58mbs 3. 59mgblbsm gobBHmegds p* =Y .
y—

Lboosg pef6; 7; 1L 13;---4  9oGHogo Mogbgos  x,
yeN 0500305 ©s y 050E0300.

d390mm dmEg0weo qdol 39d39MmdOm SQI0WSQ
59m0oblbgds sdmEsbsms Jarslio:

wgds . gmdzsm, a, b, neN s (a,b)=1.
935833030, @M o a" =0 (mod|a-b|) 6
b" =0 (mod|a—bl), 35806 |a—b|=1.

59mgblibom 6@ mgdgdo (I — X) bs@m@eem x,
¥ ®obggddo:

z
x+y zZ zZ
I =x"-y";
[ 2 ) g

VI (x+ )7 =x";

@OGIOGOS

gk Wb

IL (x+ )" =(2x)° +y°;

VIL (x+ )" =y%;

L (x+y)* =Gx)° +y7;

VIIL (x+) =(x—p)", (x>);
IV. (- =x", (y>x);

IX. (x—p)"™Y =x""7;

V. (y=x)" =", (y>x);

X (x+)7V =x-»", (y>x).

0gmemgds  *. beN (a,b)=1, 05806

0y a,
(a2 +ab+ bz) -0 ym39e 35994mxl 5J3L sbgmogy boby.

890m@BHoboos  BLY3EMR0dMBBOL  HGogbzgdol
36905 5 633m360s 35070 BMYogHhoo m30L9ds.
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Some interesting tasks from the classical number theory
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Abstract. The article considers the following issues:

—It’s of great interest for p and q primes to determine the number of those prime number divisors of a number

q

-1
4=2 I that are less than p. With this purpose we have considered:
p—

Theorem 1. Let’s p and g are odd prime numbers and p =2 +1. Then from various individual divisors of the

q

-1
4=2 I number, only one of them is less than p. A has at least two different simple divisors;
p—

Theorem 2. Let’s pand gare odd prime numbersand p < 2¢+1. Then all prime divisors of the number 4 = P 0
p—
are greater than p;

Theorem 3. Let’s q is an odd prime number, and pe N\{l}, p€]l;g]U [g+2;2¢], then each of the different

9 _

prime divisors of the number 4 = P 0
p—

taken separately is greater than p;

Theorem 4. Let’s g is an odd prime number, and p €{g+1; 2g+1}, then from different prime divisors of the

9 _

number 4 = p
p—1

taken separately, only one of them is less than p. A has at least two different simple divisors.

Z

Task 1. Solve the equation 2" = J _1 in the natural numbers x, y; z In addition, y must be a prime number.
y—

z

y7 -
y—1

z

Task 2. Solve the equation 3" =

in the natural numbers x, y; z In addition, y must be a prime number.

-1
Task 3. Solve the equation p* = Y where pe{6; 7; 11; 13;--} are the prime numbers, x, y € N and yisa

prime number.
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There is a lema with which the problem class can be easily solved:
Lemma e. Let’s 4, b, ne N and (a,b) =1. Let’s prove that if a" =0 (mod|a—b
la—b|=1.

Let’s solve the equations (I — X) in natural x; y numbers:

), or b" =0 (mod|a—b

), then

z
I.(x;yj =x"-y%; VL (x+y)"™7 =x";
IL (x+y)° =2x)" +y*; VIL (x+y)" =y";
IIL (x+y)* =(Bx)" +y7; VIIL (x+y)Y =(x-p)*, (x>);

IV. y=x)""V =x7, (v>x); IX (x—y)™* =x""7;
V. (=0 =", (0>%); X (x+0) 7 =(x-p)", (V>%).

Theorem *. If 2, be N (a,b) =1, then each of the divisors (a* +ab+b?) will be similar.

The concept of pseudofibonacci numbers is introduced and some of their properties are found.

Key word: Pseudofibonacci numbers.
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AnHOTaMA. B cTaThe paccMOTpPEHSI CIIeLYIOMHe BOIIPOCHL:

—bonsmoit HHTEpeC IIpeACTaBIdeT AJIA P U q IIPOCTBIX YHCEJI OIIpeAeI€eHNE KOJINYEeCTBa TeX ITPOCTHIX ,II;eJIHTe,"IefI
q

uncia A= , Kotopsle MeHs1Ie p. C 3TOI IIeJUIBI0 PACCMOTPHM TEOPEMBIL:

p—
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Teopema 1. ITycts pu g— HeuéTHBIE IpOCTHIe YUCTA U p = 2g + | . Torga u3 pas3IiIHEIX OT/IETBHO B3ATHIX IIPOCTHIX

q

. p
menurenei unciaa A=

1 TOJBKO OAWH K3 HUX MEHbIIE p. A mMmeer Kak MHHHMYM JIBa Pa3HBIX IIPOCTBIX
p—

IeJINTeIS;

Teopema 2. IIycts p 1 q — HeuéTHBIe IPOCTHIe YUCIa U p < 2¢ + 1. Torma Bce mpocTsie memurenu yucaa A =

p—1
6osbLIE P;
Teopema 3. Ilycrts g — HeuétnHoe mpocroe uucio, u pe€ N\{l}, pell;q]U[q+2;2¢], Torna xaxasiii us

‘1

Pa3INIHBIX IIPOCTBIX ,ZLEJII/ITeJIefI uynciaa A= » B3ATBIX II0 OTAOEJIBHOCTH, Gosbire P

p—1
Teopema 4. ITycts g — HeuéTHOE IpocToe yuciao u p € {g+1; 2¢+1}, Torma TonbKO OLMH U3 Pa3IUIHBIX IPOCTHIX

q

JenuTeneir uncna A= P , B3STBIX IIO OT[EJBHOCTH, MeHblle p. A MMeeT KaKk MHUHUMYM XOTs ObI [jBa PasHbIX
p-1
TIPOCTHIX JeIUTELA.

z

3a,qatla 1. Pemuth YpaBHEHHE 2x = Y B HaTypaJbHBIX YUCIAX X, J, Z, BMECTE C T€M, } NJOJIXKHO OBIThH IIPOCTBIM

YUCJIIOM.

yF -
3agaga 2. Pemuts ypasuenue 3" = B HATYPaJIbHbIX YACIAX X, Y, Z, BMECTE C TeM, y JOJDKHO OBITh IIPOCTHIM

YHMCIIOM.

-1
3azaua 3. Pemute ypaBHenue p* = J T’ roe p€{6; 7; 11; 13;---} mpocToe 4mcio x; y € N, y - IPOCTOE IHUCIIO.

ITpusenena semMa, C TOMOLIBIO KOTOPOH JIETKO PEIIUTCS KJIACC 3a/aduu:
Jlema ®. [lyctb a, b, ne N u (a,b) =1. Nokaxewm, uto eciu a" =0 (mod|a—b|), wm b" =0 (mod|a—b|), rorma
la-b|=1.

Pemum ypasrenus (I — X) B HaTypaapHbIX X, y IHCIAX:

z
+ _
L (xzyj =x" -y VL (x+y) 7 =x7;
IL (x+y)° =2x)" +y*; VIL (x+y)* =y%;
L (x+y)* =Bx)* +y7; VIIL (x+y)Y =(x-y)*, (x>);

IV. y-x)""7 =x", (y>x); IX. (x—p)™" =x"7;
V. (=0 =y (>0 X (k) = (-0, (v> ).

Teopema *. Ecnu a, be N (a,b) =1, Torma xaxmsiii u3 genuresneit (a2 +ab+ bz) HAMeeT IOJOOHBIN BU]IL.

B paGore Taxxe pacCMOTpeHO Haure ucciemoBanue o unciaax PubGoHawun. BBeseHO MmOHATHE YMCes IICEBIO
PuGonayuy u HalileHBI HEKOTOPBIE UX CBOMCTBA.

Kitrouessie c1oBo: uncna ncesmo dubonavun.
3sb6boenzol mstowo 21.07.2020
d9dembzemol ostowo 23.07.2020
bgerdmfgtoemos osbsbg s 15.12.2020
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Abstract. Allergy is a disease of the 20th century. 30% - 40% of the world's population is allergic to various
irritants. "Dangerous" agents invading the human body: bacteria, viruses, airborne dust, animal fur, foreign proteins,
etc. cause various allergic diseases and can often lead to serious complications (including lethal outcome).

This article discusses the causes and characteristic symptoms of allergies, modern methods of diagnosis and
treatment with effective and safe antihistamines - Polesin, Lotegra, Loranex, Erius, Eslotin, Telfast, Allerfast, Nixar,
Loratadine, Claritine, Cetek, Alertek , Zetrin, Parlazin, Kestin, Zirtek, Terrix, etc.

Immunotherapy - or specific hyposensitization - is also characterized as a modern and effective method of
treatment, the principle of which lies in the production of specific tolerance (indiscretion) towards the causative

allergen.

Key words: Antibody; antihistamine; antigen; immune status; specific desensitization.
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U T. [i., IPOHUKAOI[VE B OPraHN3M YeJIOBEKa, BbI3bIBAIOT Pa3IMYHbIe A/UIEPrUdecKre 3a00IeBaHIs U YaCTO MOTYT
IIPpUBECTH K CEPBE3HBIM OCJJIOXHEHUAM (BK.T[IO‘IHH JIeTaJIbHBIN I/ICXO,ZL).

B cratse PaCCMaTpUBAIOTCA IIPUYINHBI ¥ XaPAKTEPHBIE CUMIITOMBI a/IJIEPTUH, COBPEMEHHBIE METOAbI AUATHOCTHU -
KM U JIedeHus 3PQPeKTUBHBIMU U 6e30IIaCHBIMU AHTHUTHCTAMUHHBIMU Ipemapatamu — «llomesum», «Jloterpa»,
«Jloparekc», «Opuyc», «IciaotuH», «Temdact», «Amrepdact», «Hukcap», «Jlopatagun», «Kmapurtun», «lerex»,
«Asneprek», «3eTpun», «Ilapiaasun», «Kecruw», «3uprek», «Tepux» u gpyrue.

VimmyHOTepanus - uian cruenuduyeckas THIOCEHCHOUIN3AINA - TAKKe XapaKTepU3yeTcsa KaK COBPEMEHHBIH U
9 deKTUBHBII MEeTOJ, JIeYeH s, IPUHIMI KOTOPOro 3aKJII0YaeTcs B BBHIPAGOTKe Crenu(uyecKoil TOIepaHTHOCTH

(HeOCTOPOXKHOCTH) K BO3OYAUTEIIO alJIEPTUH.

K]IIO‘IeBBIe CJIOBA: aHTUTUCTAMMH,; AHTHUTE€H; aHTUTEJO, HMMYHHLIfI CTaTyC; cneumbnqecxaﬂ ,ZLeCeHCI/I6I/I-

JIM3aLMA.
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Guidelines for Authors

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed

periodical included in Index Copernicus International.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send
scan versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles

from the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
—  In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

—  Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and
for PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees
at the University, should make the preliminary payment by cash or transfer to have their paper published (10
GEL per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews
and a reference by the organization’s academic board on publishing the article in GTU collection of scientific

papers). “Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank details: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGEZ2; Account number:
treasury code 708977259.

How to form an academic article:

o The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Sylfaen, font size - 12 pt;

e For English and Russian texts: font - Sylfaen, font size - 12 pt.
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The accompanying information to the article should include:
e Universal Decimal Classification (UDC)
¢ Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:
—  Informative (free of generalized terms and statements);
—  Original (with quality translations in English and Russian with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

— The subject, topic and objective of an article (indicated in case if these are not clear from the title);

— Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);

— Research results;

— Area of application of research results;

— Conclusion.

¢ Key words sorted by alphabet (Georgian, English and Russian);
e Sections should be outlined Introduction, Main Part and Conclusion;

e Digital version of drawings or images in any graphic format, resolution 150 dpi;

e Reference
— By the recommendations of Databases of International Scientific Journals the number of references should

be no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in
English, name of the source (journal, collection of works, conference materials) — with transliteration (original

language of the article should be indicated in brackets).
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University:
e Two reviews (see the sample at)
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e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.
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K cBemenmio arTOpOB

COOpHMK HAaydYHBIX  TPYZOB I'DY3MHCKOrO TEXHWYECKOTO VHHBEPCUTETa SBISETCS eXKeKBAPTAIbHBIM
MyJIBTUAUCIMIIMHADHBIM  pedepupyeMbIM IE€pUOZMYECKMM M3JaHUEM, KOTOPOe 3aperMCTPUPOBAaHO B
MeX/yHaponHoi 6ase 51eKTpoHHBIX JaHHBIX _ Index Copernicus International.

e Crarbu (IPUHUMAIOTCA Ha TPY3UHCKOM, aHTJIUHCKOM, PYCCKOM f3BIKaX) IIyGIMKYIOTCA Ha A3bIKE OPUTHHAJIA.

¢ KomnuecTBOo aBTOPOB CTaThH HE JOJKHO IIPEBBIIIATSH 3.

e ABTOp MOXET IpefOCTaBIATh IJIA IyOIMKaUUK B VI3maTeIbckoM AOoMe WM IIO 3JIEKTPOHHON IHoduTe (Ha

cremytomuii agpec: sagamomcemlosakhli@yahoo.com) ogay mau HeckoIBKO CTaTel, a TaKXKe B CKAHUPOBAH-
HBIX (daiilax COMYyTCTBYIOIIYIO ZOKYMEHTALIUIO, HO B OJHOM HOMEpPE MOTYT GBITh OIyGINKOBAaHBI TOIBKO JBE

paboTsl.

* Bcayvae craTeH, IpHChLIAEMBIX II0 5]1. ITOYTE, IIPOCE0a MPEAYCMOTPETS CAEAYIOIHE TPEOOBAHHA:
- ykaszars B 271. Subject-e HazBaHHe COOpHHKA (TeMa) H QPaMH/IHIO aBTOpA (ABTOPOB);
- HcrIoIs308aTh Attach (mprroxurs Qan);

- B cIy9ae OoxbIIoro obsema Qariia npuMeHuTs apxuBarop (ZIP, RAR).

¢ Crarba fo/DKHA OBITH COCTAaBIEHA TPAMOTHO, C COOIIOfeHIEeM TEPMUHOIOTUN. ABTOP (aBTOPHI) U PelleH3eHTHI
HECYyT OTBETCTBEHHOCTb 3a CO/lepyKaHIe U KaueCTBO CTAThH.

o TJlockombKy COOPHHK TPYZOB I'PySHHCKOTO TEXHMYECKOTO YHUBEPCHUTETA ABIAETCA HEKOMMeEPYeCKUM
U3JaHUeM, i1 COTPYAHUKOB CTaThH ITyOIMKYIOTCA GeCILIaTHO.

e CoracHo ocTaHOBIeHHIO akazemudeckoro cosera N°200 (22.01.2010 r.), dusudeckoe IUI0, He ABIAIOLIEECS
COTPYAHUKOM YHHMBEPCHUTETa, i NyGIUKAIMH CTaThu B COOPHMKE TPYZOB [O/DKHO 3apaHee BHECTH MU
IePeYUCInuTh HeobxomuMyIo cymmy (1 crpanuna crout 10 ysapu) 3a cTaThio U COOTBETCTBYIONIYIO JOKYMEHTALIUIO
(oBe peueH3uU M HaIpaBIeHMe HAYYHOTO COBETA OPTAaHM3AI[UU O IyOIMKAI[UU CTaThu B cOopHUKe Tpyzos I'TY),

IIPHUJIOXXUB CIIPABKY 006 ortate. B rpa(be «Hasnavuenwue ormiaTei» ciaenyeT 3alliCaTh «CTOMMOCTD I'[y6JII/IKaIJ;I/II/I CTATbU».

banrosckwe persuzursr ITY: IOpuandeckoe xuro mybameroro npasa (FOJIIII); Ipy3sHHCKHE TeXHHYeCKHH
VHHBEPCHTET; HACHTHOHKATHOHHBIH K0Z 211349192; baHk nmprueMa; rocyZapCTBeHHAA Ka3Ha; HA3BAHHE MOy IaTe/IA:

eqHHEIN cYeT KasHEI; ko 6anka: TRESGE22; cver moxydarens: kog xkasHsr 708977259,

ITpeparaem nopamox obOpMIEHHS HAYYHOH CTaThH:
® CTaThA JOJDKHA OBITH IIpe/CTaBIeHa B Halle9aTaHHOM BHZe Ha cTpaHuIe ¢popmara A4, cofiep)XaTh He MeHbIIIe

5 crpanur (mons — 2 cM, nuHTEpBaI — 1,5);
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CTaThs BOJDKHA OBITH BhITIONHEHA B Buje daitna doc miau docx (MS Word) u sanucana Ha 11060M MaTHUTHOM
HOCHTEJIE;
IJI TPY3MHCKOTO TeKCTa IpuMeHATs wpudT Sylfaen, pazmep 12;

mpudT AT aHIIUUCKOTO U PycCKOTo TekcToB Sylfaen, pasmep 12;

CraTbs JOIDKHA CONPOBOXKIATECA CleAyiomei nHbopManmeii:

xog, Y/IK (YHuBepcanpHas gecaTUYHAs KIacCUPUKAIIA).

CBenenus o6 aBTope (aBTOpax) Ha TPY3MHCKOM, aHTJIMMCKOM U PyCCKOM fA3BIKaX:

IIOTHOCTBIO MM U (hamMuius aBropa (aBTopoB), E-mail, HayuHas cTeneHb 1 KOHTaKTHBIH TeledOH;
HasBaHMe JlellapTaMeHTa, II0JTHOe Ha3BaHUe OPTaHU3aIIK — MeCTO PaboTHI KaXXJOTO aBTOpa — CTPaHa, TOpoz;

IIOJITHOCTBIO (1)aMI/IJII/II/I 1 MMEHa PELEH3€HTOB, aapec BHEKTPOHHOﬁ IIOYTBI, HAYYHOE 3BaHHE, Ha3BaHNE JeIlap-

TaME€HTa UJIN MeCTa paGOTBI.

K craTtne AOJDKHBI IIPHJIATATHECA:

AHHOTAanMA Ha IPy3HHCKOM, aHITIUHCKOM U pycckoM a3bikax (100-150 cnos). Jrg #HOCTpaHHEIX YHTaTEMEH

AHHOTaLHd AB/ITE€TCA €JHHCTBEHHBIM HCTOYHHKOM HH¢OPMHIIIIII O pe3yjIpTarax HCC}IB,JOBHHIII?, IIDHBEJE€HHBIX B

COZ€EP>KAHHH CTAaThH. HwmerrO 510 OIIPpEAE/ITET HHTEPEC YIE€HOIO K pa60m H, COOTBETCTBEHHO, >K€JIAHHE Ha4dTh

AHCKYCCHIO C aBTOPDOM, ITO3HAKOMHTBECA C ITOJIHBIM TEKCTOM CTATHH H T.J.

AHHOTAIIHAI ZOIKHA OBITH:

HHQOpMagHOHHOH (He JO/KHA COZEPKaTh OOL[HX CTOB H Ppa3s);

OPHFHHHJIBHOIZ' (HepeBo,q HAa aHTJTHHCKOM H FPY3HHCKOM A3BIKAX JO/DKEH 6bITb Ka YECTBeHHEIIZ, IIpu rmepesojge
CIeAyeT HCIOIB30BaTh CIIeHAIbHY 0 TEPMHHOJIOIHIO);

cogep)KareIbHOH (JO/DKHA OTPAXKATh OCHOBHOE COLEPKAHHE CTATHH H PE3YIBTATE HCC/IELOBAHHA);

CTPYKTYPHPOBAHHOH (CI€Z0BATH B CTATHE JIOTHKE OIIHCAHHA PE3Y/IbTATOB).

Zo/pxHa cozepxars:

IIpeAMET CTAThH, TEMY, LeIb (KOTOPHIE YKA3bIBAIOT B TOM C/Iy4ae, €C/IH 9TO HE ACHO H3 3aI/IABHA CTATBH);
MeT0Z HIIH METOLOJIOTHIO MPOBELEHHOI0 HCCAELOBAHHUA (OIIHCAHHE METOLA HIH MEeTOZO0IOTHH IIPOBEZEHHOH
paboTHI 1je1eco06pasHo B TOM CIyYae, eC/IH OHH BBIAEIAIOTCA HOBH3HOH, HHTEPECHHI C TOIKH 3PEHHA JAHHOH
paboTsr);

DE3YIBTATEI HCCIEZOBAHHA;

apeasr HCIOIb30BAHHA PE3YIbTATOB;

BBIBOJBI;

KJIIO49€BBIE CJIOBA, PACIIOJIOXEHHBIE II0 aJI(baBI/ITy (Ha TPY3HHCKOM, AHTJIUHACKOM U PYCCKOM }IBLIKaX);
B CTAaThe OOJIXKHBI GBITH BBIZICJICHBI IIOA3daTOJIOBKHU: BBE€AEHNE, OCHOBHAA YaCTh U 3aKJIIOYCHUE (BI:IBO,ILBI);

KOMIIBIOTepHbIe BApUaHTHI YepTeXxkei nin ¢pororpaduil FOKHEI GBITH BBIIIOTHEHHI B 1I060M rpaduieckomMm
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e dopmare, paspemerrem — He MeHee 150 dpi.

e Jlurepartypa

Ilo pexomeHzanyuy 6a3bl JaHHBIX MEXAYHAPOLHBIX HAYYHBIX JKypPHAJIOB, YHCJIO MCIIOJb30BAHHOI JIUTEPATyPhI
JKeJIaTeJIbHO JODKHO GBITh He MeHbre 10.

ITpexcraBngem nopAKok odopMIeHHS B MyOINKyeMO# CTaThe MCII0Ib30BaHHOM JINTEPATyPHI:

Qamunusa u WHHUIMAJIBI BCEX aBTOPOB OJI>KHBI GBITH BBIIIOJTHEHBI 6yKBaMI/I JIATUHCKOTO aJI(baBI/ITa, T.€. TPAHCIN-
Tepauneﬁ; Ha3BaHHE CTATHH C IIEPEBOJOM Ha AHTJIUMCKUH A3bIK; Ha3BaHHE UCTOYHUKOB ()KypHaHa, C6OPHI/IK3 TPYyZoOB,

MaTepHaIoB KOHGepeHIIUN) — TpaHCIUTepanuel (I3bIK CTATbU YKa3aH B CKOOKax).

Jlureparypa (O6paser)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis

Proceedings. N18 2014. Tbilisi (In Georgian).

,ZLJIH IIpeaCTaBI€HUA CTaThH JOJIDKEH GBITH IIPHUJIOXKEH II€EPEYE€HDb HEO6XO,ILI/IMI>IX AOKYMEHTOB JIJIs1 COTPYAZHUKOB U

AOKTOPAaHTOB FPYBI/IHCKOI'O TEXHWYIECKOT'O YHHBEPCUTETA:

e 1Be penensuu (cM. oGpaser)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

® BBINKCKA M3 IPOTOKOJIA OTPACIEBOM KOMUCCHHY IO U3AATENBCKOMY feiy daxynbrera (cM. oGpasers)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

AOKYMEHTBI JOJIKHBI OBITH YAOCTOBEPEHDI II€YATHIO Q)aKyHBTeTa.

ABTOp MOXXeT HCITOTB30BaTE B Ka9eCTBe 00pa3a OFHH H3 IOCAEZHAX HOMEDPOB H3AAHHA.
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