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J1.3.Bykcaesa
Aszepoatiodcanckuii I'ocyoapcmeennuiii [ledacocuueckuii Ynusepcumem
leylabuksayeva.80@yahoo.com

CXOJNMOCTD CIIEKTPAJIBHOI'O PA3JIOXKEHUA
11O KOPHEBBIM BEKTOP-®YHKIHUAM PA3PBIBHOI'O
OIIEPATOPA TUPAKA

Knwowuesvie cnosa. onepamop Jupaxa, Kopuegas — 6eKkmop-@yHKyus,
abCcoNomHuasn U pasHOMEPHAsL CXOOUMOCHb

B pabore paccmaTtpuBaercsi pa3pbiBHBIM omepatop Jupaka Ha WHTepBale
(0 27 ) Uzyuaercss Bompockl aOCOMIOTHOH M paBHOMEPHOHM  CXOJUMOCTHU

OMOPTOTOHAIFHOTO  PA3JOXKEHHMSIM 10 KOPHEBBIM  BEKTOP-(QYHKIUSAM  JTaHHOTO
omeparopa. JlokazaHo HEOOXOIMMOE M JOCTATOYHOE YCIOBHE IJIsi PaBHOMEPHOM
CXOAMMOCTH  OHMOPTOTOHAJILHOTO  PA3JIOKEHUS  BEKTOP-(QYHKIIMM W3  KJacca

Wé ? , P =1. Ouenena ckopocTh paBHOMEPHOH CXOAUMOCTH Ha [0,272’].

L.Z.Buksayeva

KOSILON DiEAK OPERATORUNUN KOK VEKTOR-FUNKSiYALARI
UZRO SPEKTRAL AYRILISIN YIGILMASI

Acar sozlar: Dirak operatoru, kok vektor-funksiya, mitlag va miintazam
yigilma

Isdo (O ,271') intervalinda kosilon Dirak operatoruna baxilir. Bu operatorun kok
vektor-funksiyalari {izra biortoqonal ayrilisin miitlaq Vo miintozom yigilmasi dyranilir.

Wérzn ,  P=1, sinifindon olan vektor-funksiyanin biortoqonal ayriliginin

mintozom yigilmasi1 Gigiin zoruri vo kafi sortlor isbat olunub. [0,27[] pargasinda
muntazom yigilma siirati giymotlondirilib.



J1.3.Fykcaesa

L.Z.Buksayeva

CONVERGENCE OF SPECTRAL EXPANSION IN ROOT
VECTOR-FUNCTIONS OF DISCONTINUOUS DIRAC OPERATOR

Keywords: Dirac operator, root vector-functions, absolute and uniform
convergence
In the paper a discontinuous Dirac operator is considered on the interval

(O,27z). Absolute and uniform convergence of biorthogonal expansion in root

vector-functions of the given operator is studied. A necessary and sufficient
conditions for uniform convergence of biorthogonal expansion of a vector-

LM p>1, is proved. The rate of uniform

function from the class W5,

convergence on [0,27] is estimated.

ITycth MHTEpBaN (O ,27[) TOYKAMU {f, }, 0=5<é1<...<én =27
pas6ut Ha mutepsamst G = (&5_1,§), 1= 1,m. Yepes A 0603HAMM KIacc
abCONIIOTHO HEMPEPHIBHBIX JBYXKOMIIOHCHTHBIX BEKTOP-()YHKI[MH Ha OTpE3Ke
G_l. OmnpenenuM Kjace A(O,27z) CIIEAYIONIMM 00pa3oM: f(X)e A(O,Z/[),
ecnn s kaxzoro |, |=1,m, cymecrsyer Bexrop-yHKuus f| (X) €A
takasi, uto f (X) = f (X) npu &_1 <X<&.

PaccmorpumM oneparop Jupaka

dy m
Ly=B->+P(x)y, xe|JG =G,
dx -1

rae
B =(bij)i2’j:1’ bii =0, by 5 = (= 1), y(x) = (y(x). Y2 (x))", P(x) = diag (p(x).q(x));
p(X) u q(x) - KOMIIJIEKCHO3HAYHEIE CYMMUPYEMEIE HA (0 ,27[) byHKIIH.

Cnenys [1], OyneM MOHMMATh KOPHEBbIE BEKTOP-(QYHKIMH OIEepaTopa
L OGe30THOCHTENBHO K BHAY KPaeBbIX YCIOBUI W YCJIOBUH «CIIMBaHHA», a
VMEHHO: TI0JI COOCTBEHHOH BeKTOp- (yHKumed omeparopa L = orpeuaromieii

KOMILUIEKCHOMY COOCTBEHHOMY 3HAYCHMIO A, OyneM TIOHUMATh JOOYIO
TOXXKIECTBEHHO HE PAaBHYIO HYIIO KOMIUJICKCHO3HAYHYIO BEKTOP—(YHKIIUIO

Y(X)E A(O,zﬂ ) VIOBIETBOPAIONIYI0O TOYTH BCloxy B O ypaBHEHHIO

10



CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

0 0
LYy=AY. Ananoruuso, mom mpHCOCIMHEHHOH BEKTOP-GYHKIMEH MOpsIKa
0
r,r=1, orsevaromeii Tomy ke 4 m coGCTBeHHOH BEKTOp- (YHKIHH Y(X),
OymeM  MOHMMATh  JIFOOYI0O ~ KOMIUIEKCHO3HAYHYIO  BEKTOP—(YHKITHIO

y(X)E A(O 27 ) VIOBJIETBOPAIOIIYI0 IIOYTH BClogy B O  ypaBHeHHIO
r r-1

Ly Ay+y .

o0
ITycto {Uk(x)}kzl - NPOM3BOJIbHAS CHCTEMA, COCTABIICHHAs U3
KOPHEBBIX (COOCTBEHHBIX M NMPUCOEAMHEHHBIX) BEKTOP - (QYHKIMH omepaTopa

L {/Ik} =1 - COOTBCTCTBYIOIIAA el cucTeMa COOCTBEHHBIX 3HAYCHHI. KpOMe

TOTO, K&XIasi BEKTOP- (yHKIIHSI Uk(X) BXOIUT B CUCTEMY {Uk(x)}kzl BMECTE

CO BCEMHU COOTBETCTBYIOUIMMH €i MPUCOECTUHEHHBIMU (YHKIUSIMU MEHBIIETO
nopsiika ¥ JJMHBI IIETIOYEK KOPHEBBIX BEKTOp- (YHKIMHA paBHOMEPHO

OrpaHUYEHHBL. DJTO O03HAYACT, YTO KaXIas Uk(X) moutH Bciogy B O
ynosiersopsier ypasuenmio LUy = AU + GUy_1, rne €k pasro 0 (B sTom
cnyqae Uk (X)- coOCTBeHHast BEKTOp — QyHKIus), 1100 1 (B 3TOM Ciiydae Uk(X)

- npucoeuueHHas Gpyskmms, Ak = Ak—1).

2
[Tyctp Lp(O 27T ), P 21, npocTpancTBO ABYXKOMIIOHEHTHBIX BEKTOp —

yHKumii f (X) = (fl (X)’ f (X))T c HOpPMOM
1
”f”p E”f”p,[o,zﬁ] = .[ |f(XXde , mpu4eM B ciaydae P =% nopma
onpenensercs pasencreom | f[, =|f|| 027]= SUP vrai|f (x).
xel0,27]
OueBuHO, 4TO TSI BEKTOP - byHKIIH

f(x)e L50.27).0(x)e L5027),p ™ +q =1,p>1, ONEICICHO
«CKaIIpHOE npomBezerHe»

27 2

J (F(x).g(ehx=[ Y f3(x)g;(x)dx.
0 j=1

Bsenem Wp:2 ([0,2;:])zwp;g‘(@)zwgz(ﬁ,{a }:10) ,p=1, - kmacc

JIBYXKOMIIOHEHTHBIX ~ BEKTOP-(QYHKUUN  yJOBJIETBOPSIIOMIMX  CIEAYIOIIUM
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J1.3.Fykcaesa

ceoitctam: ecmu T (x)=(f(x), f, (X))T EW;:? (6), TO JUIl  KaXkIO0TO
|, 1=1,m, cymecreyer Bexrop-bynxums £ (x) = (f,1(x), f|2(X))T,

fij (X)E\Né(Gl)’ j=12, 9T f(x)= f(x) pu
Ga<x<&i H&)=f(§+0)i=0m-1,  f(&n)=f(6n=0). Ipu
3TOM Wé (Gy) smmsiercst oGbrambiM Ktaccom CoGornesa, Wé% (G)EW;},Z (6) -

kimacc CoOosieBa JIByXKOMITOHGHTHBIX BEKTOP-(DYHKIIMH OMpeaeIeHHBIX Ha
G=[02x]

Hopmy snementa f eW,: " (6) OTpeieIuM PaBEHCTBOM

Ifhita(e) znfmlz@,)— ﬂ|f.|| Hi], )

Otmerum, 9TO TpH p(x),q( )e Ll(G|), | =1,m, CYIIECTBYIOT
onuocroponnne mpexensi U, (0+), U (27-0), u, (& +0), 1=1,m-1. B

nanmpHedmeM mox Uy (§| ), =0,m-1, u ug (27[)6y/:[eM [TOHUMATh
COOTBETCTBEHHO  OJHOCTOPOHHHE  TIPEICIIbI Uy (§| + O), |=0,m-1,u
Uk (272' — 0) .

[Ipenmnonoxum, 4YTOo cucTeMa {uk (X)} IIoJJHAa M MHHHMaJbHA B
L% (O ,27{). Torma CYIIECTBYET €IMHCTBEHHAs cHcTEMa
{ox (X)}le:l c L% (027)  GuoproromanmbHO  CONpSKEHHAS K  CHCTEME

{uk(X)}clf:l. ITycte cucrema {Uk (X)}EO:1 COCTOMT M3 COOCTBEHHBIX U

MIPUCOCTUHEHHBIX BEKTOP-QYHKINI (GOpMaIbHO CONPsDKEHHBIX K L omepaTtopa

L = B%+ P*(X), rie P*(X) = m conpspKeHHass Marpuia—QyHKIUS K

P(x). D10 o3nauaer,uto dynkmms vy (X) yaorersopsior mout Beroxy B G
ypasuenmio L vy = 40y + O, 1011

Jis  sextop-Gymkimn  f(X)e Wé 21 (6) ONpeNeNuM  4Hcla
o (), k=12,..:

12



CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

méi[ka (&-0), f(& -0)—(Buy (& +0), f(& +0)) ]+
+(Buy (27-0), f(27)) - (Buy (+0), £ 0))

U COCTaBUM OMOPTOTOHATBHBIN P
o0
> feug(x),  fie=(f.o0)
k=1

BEKTOP-(PYHKIINN f(x).
BBeieM 4aCTHYHYIO CyMMY TIOPSIIKA V 3TOT0 OMOPTOrOHAIBHOTO Psijia

o, (6, f)= > fiu(x)

\/Ik\<v

R, (x,f)=f(x)-o,(x,f).
OIHMM W3 OCHOBHBIX DPE3YJIHTATOB MNAHHOW pPAOOTHI SBISETCS CIENYIOIIas

TeopeMa.
Teopema 1. Myems p(x), q(x)e L, (027),r>1, f(x)eW T (G), p>1, u onn

1 OCTAaTOK B BHUAC

cucmem Kkopmesvix eexmop-gynxuuii U, (X)}" | u cobcmeennvix snauenuii

k=1

o0
{4}, evinonnsiomes ycnosus:

1) cucmema {uk(x)}fﬂ nonna u munumanvna 13(0,27);
2) ona nwbozo K=12,...
|Im 4, |< const ; (1)
3) 03 1106020 7 € (—0,0)

D1 <const (2)
|Re 4y <1
4) Ouopmozonanvhas cucmema {Uk} cocmoum u3 KOpPHeBbIX 6eKmop
Gyuxuuii popmanvro conpadicennozo onepamopa L
5) cywecmeyem koncmanma C,, makasa umo

ol ol <Co. k=12, ®

Tozo0a cnpaseonuevt ymeepicoenus:
@) 0 pAGHOMEPHOU CXOOUMOCHIU PAOA

i|fk||uk(x)|, xeG=[027] (4)

Heo0X00uUMo u 00CMamouHo pagHoOMepHasn Ha [0,272'] cX00uMocmos paoa

13



J1.3.Fykcaesa

A e (F )| (x): (5)

| A ]=1
6) 0714 PpPAGHOMEPHOU CXOOUMOCHU HA [0,272] Ouopmo2oHanbHo20
Ppasznoicenus

IRATNEY ©

Heo0X00uUMo u 00CmMamouHo pagHoOMepHasn Ha [0 ,27[] cxooumocms paoa

> Al e (Fug(x); (7)

|2 21
¢) ecnu ak(f ): 0 npu k >k, (k,- nekomopoe ¢puxcuposannoe namypansnoe
yucno), mo ouopmozonanvuslit pao (6) eekmop-ghynkyuu f(X) cxooumces
abconiomno u paswomepno na [027] uw ona ocmamxa R (X, T)

BbINOJIHAIOMCA OUECHKU
sup|R, (x, f ] < constv™” i||f
xeG

|

sup|R, (x, ) <0(r7), v — +oo, (9)

xeG

e L] WA

npuyv > max {l,‘/iko

20e l+1=1,l+£=1, ﬂ=min{l,l,l}, const ne zaeucum om f, a
P q rr 2 qr

CUM0.1 «0o» 3agucum om eekmopa — gynkyuu f (X)

JlokazarenbCcTBO TeopeMbl 1 6a3upyeTcs Ha CleAyIoIel JeMMe.
Jlemma 1. Ilycmo évinonnaemca ycnosue meopemwil. Tocoa pasnomepno na

G= [0,27] exooames paow

1AL (B ) o (10)
K[z H
Z|/1k|l|(P f'1Uk)”uk(x) ; (12)
|z u
Z|ﬂ'k|l| (f ’0k+1Uk+1)”uk(x) ) (12)
|z u

20e 11 >1 npouseéonvHoe PuKCUPOBAHHOE HUCTO.
Jokazamenvcmeo. 113 ycioBuii TeOpEeMBI CIENYET, YTO

B*f'el5(027), Pfel5(027), S=min{2r}, fel5(027)mwmmm

L[ENMOoYeK KOPHEBBIX BEKTOP-(QYHKIUN paBHOMEPHO orpannyeHsl. Kpome Toro,

14



CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

13 o1eHoK (5), (6) padotsl [3] 1 u3 ycnoswii (1), (2) Teopems! 1 cienyroT
OIICHKH

Colul, <l <Calul,. 1<p<s<w;  (@3)
|G|, <Clud, . p=1 (14)
Clod, lod, <Cslo],. 1<p<s<eo (15)
|62 veal, < Color], . P21, (16)
rae C, >0, i =R, KOHCTAHTEI.

JlokaxeM paBHOMEpHYIO cxoaumocTb psiaa (10) U OAHOBpPEMEHHO OIEHUM
CBEPXY €r0 CYMMBI.
S [y

DAl ‘ B"f',u, Hu
|2
Orcrona B cuimy HepaBeHCTB (13), (15) u yc.]'IOBI/IH (3) momygaem, 4To
Tl e o ulsc S (bl s Sl )
Alzu ”

[z

oo

ol ], <

Tak kak B*f'e sz (O ,27[), p >1,T0 paccMaTpuBas OTAENBHO Citydail 1< p <2,

a B clIydyae p>2 y4HUTBIBas sz (0,272')C L2 (0,27[), NPUMEHUM HEpPaBEHCTBO
Pucca pgmst cucremsl {”Uk ||aluk (X)}, npu l<p< 2, p_1 +q_l =1 =u

HEPaBCHCTBO beccens 1 CHUCTEMBI {”Uk ||;l Uy (X)}, npu p>2,

CIPaBEJIMBOCTh KOTOPBIX cieayeT u3 pabotsl [4] (cm. [4], Teopema 1). B
pe3yabTare Moixy4aeM (7/ max {2 q})
R -1
BRI E

> |l B0 Juc(x)

2 A2 u

<oons| " ] [zu & (B o)

Hk ‘2;1 Hk >u

j_

1

1
[ZWVT < const ¢ 7

[z

KoTOpas cienyeT u3 ycnosuii (1), (2) npuxoaum K HEpaBEHCTBY

1
Y 7
|| 2 AL
2
Mlzm

Y4yuTeiBas 34€Ch OLIEHKU

15



J1.3.Fykcaesa

_1
3 |ﬂk|71‘(|3*f ,uk)H u, (x)|<const 7 H B*f’”pnpn p>1. (17)

iz

CnenoBatenbHo, psia (10) paBHOMEPHO CXOJIUTCS Ha [0 ,27[]1/1 ero

11
—mln{f,f}
CyMMa He IIPeBOCXOAMT Bemmumubl const 1 ° | f ’||p :

YuuteiBasi, 4qTo Pfe ij (0 ,27[), o= min{Z,r},no
MIPOICMOHCTPUPOBAHHOM BhIIIIE cXxeMe oreHnBaetcs psa (11):

—min i,i —min 1,1
SIAL T (P fL0)|u (%) < const z £ r'}||P f|, < const u b r'}||P fl. (18)
[z 2

Tenepb moKakeM paBHOMEPHYIO CXOAMMOCTh psina (12) u oneHuM ero
cymmsbl. [IpeacraBum obmmii uieH psaa (12) B Bume
Ju()]

AL F Bl O0) = A (F 0o o)

ITycts {kn}HO,Z[HOC.HGI[OBaTe.HBHOCTB IIOCJIEI0BATEIIbHOCTH {k},|/1k|2 M, A

Uk+l || Uk+1

3JIEMEHTOB KOTOpBIX BbinonHserca 6, ,, =1. Torna B cuny ouenku (13), (16),

1 1 1
‘ﬂ’k ‘ ‘(f 0,11 U +1)Huk (X)( < const ‘ﬂ’k ‘ (f ’HUk A, Y +1)
n n n n n n }/ n

-1 -1
(1 oual, vn ) o | Juc ], =constla || 1 o

CrnenoBatenbHO, psaf (12) MoxapupyeTcsi CBEpXY € YUCIOBBIM PSIAOM
-1
Z ‘ﬂ’kn (f 'HUkn+l y Ukn+lj

n:‘/lkn‘z;z
Tak kak, feLi, (027) u cucrema {Uk(x)||uk||;1},|/1k|2y YJOBJIETBOPSIET

(15) u ycnosus (3) Haxoaum

<

}/Huk“

-1
y Ukn +1 '

Hukn +1 2

-1
< const ‘ﬂkn‘

|

-1

HepaBeHTCBY Pucca (cMm.[4], Teopema 1), To B cuiny HepaBeHTcBa [ enbaepa

1 1
_ IVRY4 ~ r
Z ‘A’kn 1( jﬁ[ Z|/1k| 7} [Z (f ,”l)k”lek)yJ <
n:‘ﬂ.kn ‘Z,u V‘k ‘2'” Mk ‘2'” (19)

1 —min{l,l}
< const u 7||f||y, <consty ‘*° ||f||p
CrnenoBatenpHo psaa (12) paBHOMEPHO CXOIUTCS HA OTPE3KE [O,Z/Z] U ero

.11
min{ ==
{2 Q}

-1
f’HUknJrl y Ukn+l

CyMMa He IPEBOCXOAUT BEJIIMUUHBI CONSt 1 || f ||p . Jlemma 1 nokazana.

16



CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

JlokazarenbcTBO TeopeMsl 1. Tak Kak, B CHily yCIoBuUs (2) YUCIIO YJICHOB PSIOB
(4) m (6) orBeyaromUX COOCTBCHHBIM 3HAYCHHUSIM |/1n| <1 xoHeyHO, TO

AOCTAaTOYHO UCCIICAOBATDH PAABI

> Ju (X)) (21)

|2 21

> fou(x). (22)

|4 21

Tak Kak KOpHEBas BEKTOp — GyHKIHS U, (X) YIOBIETBOPSAET YpaBHEHHIO
L'v, = 40, +6,,,0,,,, TO s 6GuoproronaissHoro koddguunenra f, BexTop-

byHKIIH f(x)e w i ( ) p>1, mpu 4, #0 crnpaBeIIMBO pEACTaBICHHE

i = (o, I (0 (x), f(x) dx_: I<|- Oy ()= O 101 (x), f(x)) dx =
1 2z dUk 1 2z
— (B (x)) dx X+— I(P (), FOOD dx === [(Bis1 vpar (x), F (X)) dx=
/1 0 ) A 0
-adf L j<suk Flx )>dx+é JCP* (¥ (), ()~
/1'2‘ P
- me b (), T o,
k 0

T.€. IPA |ﬂ,k| >1 crnpaBeUTMBO PEKYPPEHTHOE COOTHOIIICHHE

=Sl L im0, 11 e 2 [P (e 0, £ oo 40,6 ¢ (29
k 0 k 0

0

Ilycts psg (21) paBHOMEpPHO CXOOMTCS Ha G= [O,27r]. Torga B cuiy
amemmbl 1 mpu pu=1 u3 paBeHctBa (23) 3akmouaem, 4yTo pan (5) Takxke
PaBHOMEPHO CXOJIUTCS Ha 3TOM oTpe3ke. Haobopot, ecnu psin (5) paBHOMEpHO
CXOJIUTCS Ha 6=[0,27r], TO B cuiy jJemmsl | npu u =1 u3 paBeHcTBa (23)
clieqyeT paBHOMEpHas cXoauMmocTh psaa (21) Ha G= [0,27[]. [TyHkT a)
TeopeMsbl 1 1oKa3aH.

JlokaxeM MyHKT B) TeopeMbl 1. IIpu BBIIOIHEHUH yCIIOBUM TeOpeMbl 1 B cuity
nemMbl 1 paBHOMepHO cxonsatcs psabl (10), (11) mpu  u=1. IlosTomy

PaBHOMEPHO CXOJATCS Ha G u psagb

S B o ux), AP L o) u(x), S A(F, 6, 00) ux) -

A2 21 |21
[IycTe paBHOMEPHO CXOIOUTCS HaA 6:[0,27r] OMOPTOrOHANBHBINA PsifL
(22). Torna B cuny kputepust Komu s nmpousBonsHOro & >0 cymecTByer
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J1.3.Fykcaesa

ancno  Ny(g) Takoe, uTOo MIA MOGBIX N, ,N,>N,, N, <N,, BHIIOJHAIOTCA
HEPaBEHCTBA

;fk uy (x) <% (24)
m;;;i?i(B*f'*%)uk(X)'<f;, (25)
nl;f(P o) <S @)
TAG(fuu W<y @

B cuny ycnowuii (1) u (2) Teopemsr 1 u3 paBeHcTBa (23) ciemxyer, 4To

zﬂil o (f )uk(x)= z fy Uk(x)+ zﬂ[l(B* f',0, )Uk(x) -

N <[4 <Ny <2 |<n, ny<| A J<n,
-1 -1
- zﬂ“k (P f ’Uk)uk(x) + zﬂ“k 0k+l(f 1Uk+1)uk(x) :
n <A J<n, n <[4 J<n,
W3 paBenctBa (28) ¢ yuetom HepaBeHCTB (24)-(27) momydaem, 4To JUIst JIFOO0TO
&>0 cymecTtByeT uncio N, (5), Takoe, YyTo MpH JOOBIX N, ,N, >N, , (n2 > nl)
BBITIOJTHSETCS] HEPABEHCTBO
-1
Zﬂ“k ay (f )Uk(x)

<A [<n,
D10 o3HavaeT paBHOMEpHYIO cxoaumocTh psna (7). I[lycte psa (7) cxomurtes
paBHOMepHO Ha G = [O ,27[]. Torma, B cuiny «kpurepus Komm s

(28)

<e, xeG.

npou3BoJbHOro & >0 MOXHO yKasaTh 4ucio N, (5) Takoe, YTO MpPU JHOOBIX

n,,n,>n,(g), (n, >n,), BeImonusuIch HepasencTsa (25)-(27) u

> At (f)u, (x)‘<i . xeG.

<A [<n, 4

C yderom 3TH HepaBeHCTBa U3 (28) mosyuyaem <&, xeG, uro

2 fu (x)

<[4 <N,

MOKa3bIBaET PABHOMEPHYIO CXOJIMMOCTh psiaa (6) Ha G. [1yHKT B) 1OKa3aH.
JlokaxkeM Terepb MyHKT ¢) Teopemsl 1.ITycte oy (f )= 0 mpuk >Kg.

Tornma u3 myHkTa B) Teopembl 1 ciieyeT paBHOMEpHash CXOAMMOCTh psiaa (6).
CymMma 3TOrO psiia sIBISieTCS KYCOYHO-HENpEephIBHON (GyHKuIMEH Ha [0,27T
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CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

OpUYEM OHa HENpephIBHA Ha IOJYMHTEPBAIax [§|—1 ,§|)I=1,m—1 U Ha
OTpE3Ke [5m_1 ,cfm]. C napyroii CTOPOHBI IPH YCIIOBHSAX TEOPEMBI 1 crcTema
{uk(x)}le obpasyeT Oe3yciIOBHBIN 0Oa3uc B L% (O ,27[) (cMm. [4], Teopema 2).

[Tostomy psin (6) cxomuTcst B L% (O ,27[) K (yHKIHA f(X). IMostomy cymma

psoa (6) Oymer coBmamaTh ¢ (yHKIHEH f(X) Ha BCEM OTpE3Ke [0,27[].
JleficTBUTEIBHO, €CIIM 0003HAYHTH

g(x)= i feue(x),  xeG,

TO (f ,Ug ): (g ,Uk), keN , T.e_. f (X)E g(X)nhoH BCIOJIY B [0,277]. Tak Kak
f(x) n g(X)xycouno —senpepsisubic na [0,277] n 06e dynxuun HenpepbBHEI
ma wmteppamax &1, ), l=1m—1u ma ompeske [Ep_q.Eml.

Crenosarensio §(x)= f(x)mpuxeG =[027].
Takum o6pazom

f(x):ifk u(x), xeG. (29)
k=1

Teneps nokaxkeM crpaBeTMBOCTE O1leHKH (8). B cumy paBenctna (29)

ifk u ()= > fieug (x) > frug (x)

k=1 | |<v | [>v

sup| R, (x, f)|=sup| f(x)-o,(x, f)|=sup

xeG xeG xeG

=sup
xeG

[Myctp v > max {1 "lko ‘ } Torna mpwu ‘lk ‘ >V KO3(pPHUIUCHTHI
ay ( f ): Om

sup| R, (x, f)|<sup

> feu(x)

<lap Sl

xeG xeG ‘/1k‘>v xeG Mk‘>v
+ YT P o) ue )]+ DA G | (F0c0)Juk (x |}
Mk‘>l/ ‘k>V

[Tpumenus ouenku (17) — (19) ans pspos (10) — (12) nonyyaem (1 =v

19



J1.3.Fykcaesa

—min{l,l} —min{ié} —min{é,l}
sup| R, (x, f)|<const{v 2 | £, +v 2P 4y 20 [f1,
xeG

—min{ T }
<const v 21 {f lem +HPfH } vzmax{l,

Ouenka (8) nokasana.
st o6ocHOBaHwMs O1ieHKH (9) TOCTATOYHO 3aMETUTh, YTO CyMMa PSJIOB

. A\ L\ 4\
> | oot 2| rododit) 3 (oo )
A [2v Ak [y

‘ﬂk‘ZV
SIBJISTFOTCS 0(1) opuvy — +00.
Teopema 1 moaHOCTBIO JOKa3aHa.
B cuysasx r=1p>1, r>1 p=1; r=1p=1 raxxke
BO3MOXXHO  M3y4UTh  aOCOJIOTHYIO M PaBHOMEPHYIO  CXOJUMOCTH
OMOPTOTOHAJIBHOTO psiga. B 3TUX clydasx BaXHYH pOJIb  WUIrpPaeT
npexcrasineHne (23) mis GuoproroHambHbIX Kod(duimentos fy :(f ,Uk)

BekTOp-QyHKIHIO f eW;,’rzn (6) [Ipu >TOM cnemyer OLIEHUTh MHTETPAJIOB B

npaBoii yactu (23) uepe3 MOAyNel HEMPEPHIBHOCTH B L% (G) BEKTOp-(PYHKIUI
Bf'u Pf coorsercreenno. Jlius storo npumensiercss Gopmysia caBuIa Juis
KOpHEBBIX BekTOp-QyHKumi Ha kaxxaom Gy, | =1,m (cm. [51,[6]).

Teopema 2. Ilycmo evinonnaiomcs ycnogus 1)-4) meopemot 1. Tozoa ¢
Ka)coom u3 nociedyrouux cayuanx u paovt (4) u (6) pagnomepno cxooamcs

na G = [O ,27[] U uMeen Mecmo coomeemcmeyiouue OYeHKu:
1. Ecaur>1, p=1, ak(f ):O, k=12,.... uevtnonnsemcsn

o0
Zn_la)l(f’,n_l)<oo, (30)
n=n0
mo cnpaeedﬂuea OUECHKa

sup|R, (x, )| < const {v 0 P f]] { S Lo 1 ’,n_1)+v_1||f’||1] (4P|,

xeG n=|{v

20e0 = mln{1 1} 1 1 =1;
2°r | r

1. Ecaur=1, p>1 ak( ):O, k=12,.... u estnonnsemcsn

20



CXOQUMOCTB CIIEKTPAJIBHOI O PA3JIOJKEHNA 110 KOPHEBbBIM BEKTOP...

in_la)l(Pf,n‘l)«;o, (31)

n=nNg

mo cnpaeewmea OUECHKa

xeG

sup|R, (x, f )| < const {V—a H fHW;;'Z” (G)J{ Z[:?—lwl(P f ,n—1)+v—1Hp fl} (1+P1)} :

_{1 1}_
20ea=mINk—,— ¢ ;
2q

Ecru r=1,p=1, ak(f):0, k=12,...; evinoanamomeca ycnoeus

(30) u (31), mo cnpageonuea ouenka

n=|v

sup|R, (x, f )| < const {v‘l (HP Fly + [ f g (G)j+ Z(a)l (f ',n‘1)+ @ (P 1‘,n‘1))n‘l } (1+HPH1).
xeG ' ]

[

JINTEPATYPA

Hnoun B.A. O 0e3ycioBHOM 0a3MCHOCTH Ha 3aMKHYTOM HMHTEpBajle CHUCTEM
COOCTBEHHBIX W TPHCOETUHEHHBIX (YHKUMH IudQepeHnnanbHOro onepaTopa
Broporo nopsiaka // Jloxia. AH CCCP. 1983. 1.273. Ne5. C.1048-1053.

Kypbanoe B.M. Teopema 00 3KBUBaJICHTHBIX Oazucax i auddepeHunanrsHOro
onepatopa //Joxin.PAH.2006. 1.406. Ne7. C.17-20.

Kypbanos B.M. O pacnpeneicHur COOCTBCHHBIX 3HAYCHHH M KpUTCPUH
OecceneBOCTH KOpHEBBIX (GyHKIWH nuddepeHnuansHoro omepatopa [, 11
//Inddepenm.ypaBaenus. 2005. T.41. Ned. C.464-478; 2005. 1.41. No5. C.623-
631.

Kypbanos B.M., Byxcaesa J1.3. O HepaBeHcTBe Pucca m 0a3MCHOCTH CHCTEM
KODHEBBIX  BEKTOp-QyHKIMHA  paspeiBHOro  omepatopa  Hwupaka — //
Huddepenn.ypasaenns.2019. 1.55. Ne§. C.1079-1089.

Kepumos H.5. O 0e3ycinoBHOW 0a3HMCHOCTH CHCTEMbI COOCTBEHHBIX U
NpUCOCOUHEHHBIX (yHKUMH auddepeHnnaIbHoro  omepaTopa 4YeTBEPTOro
nopsinka // Jlokn. AH CCCP. 1986. 1.286. Ned4. C.803-808.

Hcmaiinosa A.U. ®opmyna cpellHero 3Ha4eHUs ISl KOPHEBBIX BEKTOP-(YHKIIUH
onepatopa [dupaka // ludpdepeni.ypapaenus. 2012. 1.48. Ne3. C.334-340.

Redaksiyaya daxil olub 05.06.2021

21



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabiot elmlari seriyasi — 2021, C. 69, Ne3, s. 22-32
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V. 69, Ne3, pp. 22-32

YK 517.956.227

B.3.Kepumos
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OB ACUMIITOTUKE COBCTBEHHBIX 3HAYEHWUI O THOM
PA3PBIBHOM KPAEBOM 3ATAYM JIJIA SJIJIUNTHYECKOT O
JIA®DEPEHIIUAJIBHO-OINEPATOPHOI'O YPABHEHH S BTOPOT'O
MOPSJIKA CO CHEKTPAJIbHBIM TAPAMETPOM B YCJIOBHSIX
COIIPSIKEHUA

Knrouesvle cnoea. cunvbepmogo npocmpancmeo,  ouppepenyuanvho-
OnepamopHuvle ypasHeHusl, COOCMEEHHbIe 3HAUEHUS!, CHEeKMPATbHBIL NAPAMemp

B nmamno#i pabore, B cemapaOenbHOM THIBOEPTOBOM IPOCTPAHCTBE,
HCCIIeTyeTCs aCUMIITOTHYECKOE MMOBEACHNE COOCTBEHHBIX 3HAUCHUH OJHOHN pa3phIBHOM
KpaeBo# 3alayul sl DIUIMIITUYECKOTO AU QepeHIINATEHO-0IEPATOPHOTO yPaBHEHUS
BTOPOT'O MOPsIJIKA B Cliydyae, KOTJla OJIMH M TOT K€ CIIEKTPaJIbHBIA IapamMeTp BXOJUT B
YpaBHEHHE KBaJIpaTHMYHO, a B YCIOBUS CONpsDKeHWs JuHEHHo. HalineHsl
acUMNTOTHYECKHe (OPMYIBI JUIsi COOCTBEHHBIX 3HAYCHHH paccMaTpHBaeMOMN
pa3pbIBHOM KpaeBou 3a7auu.

V.Z.Karimov

IKINCIi TORTIB ELLiPTiK DIFERENSIAL-OPERATOR TONLIK

UCUN QOSMALIQ SORHOD SORTINO SPEKTRAL PARAMETR

DAXIL OLAN BiR KOSILON SORHOD MOSOLOISININ MOXSUSI
ODODLORININ ASIMPTOTIiKASI HAQQINDA

Agar sozlar: Hilbert fazasi, diferensial-operator tonliklar, maxsusi giymatlor,
spektral parametr

Buisdo H separabel Hilbert fozasinda ikinci tortib elliptik diferensial-operator
tonlik {iglin bir kosilon sorhad mosalasinin moxsusi adadlorinin asimptotikasi eyni bir
spektral parametr tonliys kvadratik sokilde, qosmaliq saerhad sorting iso xotti daxil olan
halda toedqiq olunur. Baxilan keosilon sorhod maosslosinin moxsusi qiymsatlori {igiin
asimptotik diisturlar tapilmisdir.
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V.Z.Kerimov

ON EIGENVALUES ASYMPTOTICS OF ONE BOUNDARY VALUE
PROBLEM FOR SECOND ORDER ELLIPTIC DIFFERENTIAL
OPERATOR EQUATION WITH BREAK AND WITH SPECTRAL
PARAMETER IN CONJUNCTION CONDITION

Keywords: Hilbert space, differential-operator equations, eigenvalues, spectral
parameter

In a separable Hilbert space H, we study the asymptotic behavior of
eigenvalues of one boundary value problem with break for second order elliptic
differential — operator equation in case, when the same spectral parameter is contained
in conjunction condition linearly, while in equation quadratically. We derive
asymptotic formulas for the eigenvalues of this boundary value problem.

B cemapabenpHOM THIKOEPTOBOM TpOCTpaHCTBE [H  paccMoTpum
CIIEYIOIYIO CIIEKTPAIBHYIO 3aa4y JUIsl YpaBHEHUS

—u"(x)+ Au(x)=2u(x), xe 2=(-10)u(0), 1)
C KpacBbIMHU YCIIOBUSAMU
u(-1)=u(1)=0 (2

U C YCIOBUSMH COIIPSDKEHUS B TOUKE X = 0
u'(-0)+ Au(+0)=0,
u'(+0)—Au(-0)=0,

rae A — cnexrpanbHslii napamerp; A — caMOCONpPSHKEHHBIH, TONOKUTETEHO—

©)

onpeneneHuslii oneparop B (A =A"> ]/21) ¢ 001acTbIO ONpe/IeIeH s
D(A) ; u(j)(—O) I/I u(j)(+ O), j= {O ,l} COOTBETCTBEHHO JIEBBIE U TIPABBIE

MIpeneabHbIE 3HAYECHUS U(J)(X) B Touke X = 0.

Ilens naHHOW paOOTHI-U3YYUTh ACHMIITOTHUECKOE paclpeesieHne
COOCTBEHHBIX 3HadeHHWH KkpaeBod 3amaun (1)—(3), 3Has acCHUMITOTHYECKOE
pacripenienieHue  COOCTBEHHBIX — 3HAUYeHUH  omeparopa A. Hcnonw3ys
CIIEKTpAIbHBIC PA3TOKEHHS MO COOCTBEHHBIM deMeHTaM omeparopa A,
KOTOpbIe 00pa3yloT OPTOHOPMHUPOBaHHBIM Oazuc B H, wuHcciaegoBaHUE
COOCTBEHHBIX 3Ha4YeHMI KpaeBoil 3amauu (1)—(3), CBOOUTCS K UCCIICTOBAHHIO
COOCTBEHHBIX 3HAYCHHWHA pa3pbIBHOM KpaeBOW 3adaud Il  CHUCTEMBI
OOBIKHOBEHHBIX AU PepeHInanbHbIX YpaBHEHUI BTOPOTO MOPSIKA.

ACUMIITOTUYECKOE IIOBEIEHHE COOCTBEHHBIX 3HAUEHUH  OIHOU
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pa3pbIBHOM KpaeBOM 3a7aun C YCIOBHUSIMHU COTPSKEHUSI B TOUKE pa3pbiBa Ile B
YCIIOBHSIX COIPSKEHUSI HE YYACTBYET CIEKTPAIBbHBIA IMapaMeTp HCCIIe0OBaHA B
pabote [1].

Ormerum, dYto B paborax [2], [3] wuccnenoBaHbl pa3IUYHBIC
CIIEKTpAJIbHBIE BOMPOCHI Pa3pbIBHBIX KPAaeBBIX 3a/1ad il OOBIKHOBEHHBIX
mudepeHIMaTbHBIX YPaBHEHUH BTOPOTO MOPsIIKa B ClIydae, KOT/Ia OUH U TOT
K€ CIIEKTpaJIbHBINM IapaMeTp BXOAUT B YPABHEHUE U B YCIIOBUS CONPSIKCHUS.

B paGote [4] paccmaTpuBaercs 3agaya Ha COOCTBEHHBIC 3HAYCHUS
KpacBbIX 3a4a4 i1 CUCTCMbI SJUIMITUYCCKUX ypaBHeHHﬁ, A€ Ha JIHMHUAX
paspbiBa CTaBATCS YCIOBUS CONMPSHKCHUS, B KOTOPHIE CIEKTPAIbHBIN MapaMeTp
BXOJIUT HEIMHEHHBIM 00pa3zoMm.

Yepes LZ((O,l); H) 0003HaYUM MHOXKECTBO BCEX BEKTOP—(pYHKIUIH

X—> U( ) : (O ,l) —>H, CHJIBHO U3MEPUMBIX u TaKHX, 4TO

u(x)|, dx <+oo. Kak mssectno L,((0,1);H) sBasercs rmmbs6eproBsiM
f ()1 ,(01);H) p

HpOCTpaHCTBOM OTHOCHUTEJIbHO HOPMBI

1 2
HUHLZ((O,l); H) - .([HU(X)HHdX

Myecre A=A 2> /4 ‘| & H. Tax xax A_lxorpaHquH 8 H, 10
H(A)={u:ueD(A) Ul 0 = |Au], § . FHIL0EPTOBO

IIPOCTPAHCTBO, HOPMa KOTOPOTO SKBUBAIICHTHO HopMe rpaduka onepartopa A.

WZ((0,1;H(A),H)={u(x): npu noumu scex xe(01), u(x)eD(A),

%

Au(x), u"e L((01;H)}
W22 ((0,1), H (A), H) SBIISICTCS THWJIBOEPTOBBIM  IPOCTPAHCTBOM

OTHOCHUTCIIbHO HOPMEIL

HUHWZZ((O,l);H(A),H) - HAUHLZ((O

L2 (0,1);H)

24



OB ACUMIITOTHKE COECTBEHHBIX 3HAYEHUH OJIHOH PA3PbIBHON KPAEBOUY ...

W, ((=10): H(A) H)@W, (0.1 H(A)H) =
={u(x): npu noumu ecex x e(~11) u(x)e D(A);

u(x)eW2((~10);H(A)H) npu x € (~10) u u(x) e W, ((0,1); H(A)H ) npu x (0,1)} .
Usgectro, uro W, ((—10); H(A),H)®W,*((0,1); H(A),H)

SABJIACTCA FI/IJ'IB6epTOBBIM MpOCTPAaHCTBOM OTHOCUTCIIBHO HOPMBI

HUH HUHW2 ~1,0); H) +Hu”\fv22 (0. H(A)H)’

(b VYcinoBuMcd 3alMchIBaTh B BHIE U(X) = (u 1(X),u2 (X)) BCAKYIO
() WE(02: HA)H) W (CLORH (A) )@ WE(0 2 H(A)H)
Cy)KEHHE KOTOPOM Ha (— 1,0) u (O ,1) COBIIA/IAET COOTBETCTBEHHO C
u (%) u U, (x):
0 (x) = {u(x), X €(—1,0) | 0 (x)= {u(x), x €(0,1),

0, xe(-10) 1o, xe(01)

Torma 3amaua (1) - (3) pacnamaercs Ha CHCKTPAIbHYIO 3aaady JJis
CHCTEM OJUIMNTHYCCKUX Au(PPepeHInaIbHO — ONEPaTOPHBIX YpaBHEHHIA
BTOPOTO MOPS/IKA C KBaAPATHYHBIM CIIEKTPAJIBHBIM ITAPAMETPOM.

—u/(x)+ Au,(x) = 2u,(x), xe(=1,0), (@)

—u(x)+ Au,(x) = Fu,(x), x(0,0), (5)
u,(-1)=u,(1)=0, 6)

u7(0)+ Au,(0)=0,
u5(0)- Au,(0)=0.
Onpenenenne 1. CoOCTBEeHHBIMU 3HAUCHUSIMU KpaeBoit 3amaun (1)-(3) HazoBeM

Te 3Ha4eHHs1 A, IpH KOTOPBIX KpaeBas 3a1a4a (4)-(7) IMeeT HETPUBHAIILHOE
pelleHre IpuHaIeKaliee mpsiMoi cymme

W2((-10)H(A),H)®W,((0,1);H(A),H).
Jemma 1. Tlyers 1) A=A*">C?] ¢ H; 2)A™" Bnonne

nenpepsiBed B H . Torma coGcTBeHHBbIE 3HaueHHs KpaeBoil 3amaun (1)-(3)
BEIIIECTBECHHBI.

(7)
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JlokazaTenbcTBo: CobGCTBeHHBIE deMenThl omepatopa A, coor-
BETCTBYIOIIME COOCTBEHHBIM 3HAYEHUAM L/} , 0003HAYMM 4epe3 @, , keN.
W3BecTHO, uTO cucTema {(pk} o0pa3yeT OpTOHOPMHUPOBAHHBIN 0a3uc B
npoctpanctBe . Torma yuuThiBas CHIEKTPaJIbHOE pA3NIOKEHHE IS

ko unrerToB Pypse Uy (X) = (Ul(x)’ Py ) H B Uy (X) = (u2(x), Py ) H
HOJIyYMM CIIEAYIONIYIO CIIEKTPAIbHYIO 3a1a4y:

— Ugy (X)+ My Ugy (X): ﬂ’zulk (X)’ X€e (_ 1’0): (8)
— Uz (X)+/uku2k(x):ﬂ“2u2k(x)’ Xe(O,l), (9)
Uy (= 1) =y, (1)=0, (10)

!/
u3 (0)+ Auy, (0)=0,
(11)
!/
Uz (0)— 2uy (0)=0.
Takum ob6pa3om, u3yueHHe COOCTBEHHBIX 3HAYCHHUH KpaeBOHl 3amadu
(1)-(3) cBoamTCs K M3y4EeHHIO COOCTBCHHBIX 3HaYeHUI KpaeBoi 3amaun (8)-(11)
JUISL pa3IMYHBIX HATYpanbHbIX K .

Taxum 06pa3om, cOOCTBEHHBIC 3HaUYCHHS KpaeBoi 3amaun (8)-(11) u Tem
caMbIM, KpaeBoii 3azaun (1)-(3) cocroar u3 Tex A, mpu KoTophix 3amada (8)-

(11) mMmeer HeTpuUBHAIBHOE pELICHHE (Ulk (X), U, (X)) IIpUHAJIeKALICE
IPAMON CyMMe W22 (— l,O)EDWZ2 (O ,1) xots 651 ipr omHoM K € N.
He napymas oOmuoctu OymeMm cuurarb, 4to L, > 1. Torma nerxo

MOX>XHO IIOKa3aTb, YTO 4YHCIIO 2/ =i",/’lk HE SBJISETCS COOCTBEHHBLIM

3HaueHneM 3amadn (8)-(11), MOCKOJNBKY B 3TOM Ciy4ae A3TO 3ajJada HMEET

TOJIbKO TPUBHUAIILHOC PCHICHHUC. Yucio 2/ - O TaKX€ HE ABIACTCA
COOCTBEHHBIM 3HAUYEHUEM KpaeBoii 3amaun (8)-(11).

Iycte A —cobcrBeHHble 3HAaueHHEe Kpacoii 3amaun  (8)-(11) u

(Ulk (X), U, (X)) — COOTBETCTBYIOIIAsi COOCTBEHHAssh (QYHKUMS. YMHOXKUM

00e¢ wactu Toxzaecta (8) m (9) Ha ¢ymkumm U, (X,ﬂ) u u, (X,Z)

COOTBETCTBEHHO M 3aT€M MHTETPHUPYsl IEpBOE TOXIECTBO 1Mo X oT -1 10 0, a

BTOpOE TOXAecTBO Mo X oT 0 1o 1, Oyaem umeer.
2

0 0 2 0
= g (x, 2) uy (%, 2)dx+ g JJug (x, 1) dx= 2 [uy (x, ) dx, (12
-1 1

-1
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1
—[uf (x, A)u,, (%, de+ykﬂu2k (x,2) dx izﬂu2k (x,2) dx (13)
0

Hcnone3ys Gpopmyiny UHTETpUPOBAHUS MO YaCTAM U yUUTHIBas KpaceBble
ycnosus (10) u (11) nomyuum

0 0 2
i, 20 05 200~ B 0 2~ [ . 2)
a

=—Au, (0,4)u,, (0,1)- j (x, /1)1 dx;
1 1 2
1y, (36, ) Uy, (X, A)ax = Uy (X, Atz (%, 2)5 = [Jugy (x, 2) dx=
0 0
=—Au,,(0,1)u, (0, 1) [|u; (x,ﬂ,)\ dx.

Orcrona u u3 paBeHncts (12) u (13) cienyet, uto

0 2
Z [|uy (%, 2) dx = Ay, (0, 2)u,, (0, 2) - [|ug (x, 1) dx—

-1 : , -1 (14)
— 1, ﬂulk(x,/l){ dx =0;

ﬂ » x/l){ dx —Au,, (0, A)u, ( xﬂ)( dx —

(15)

— kaUZk(x, /1)( dx =0.
0
N3 (14) u (15) umeem

(u, (x2) 0, (x,2))]

L(-10)®L,(0,1)

—(u (x,2),u, (X’/I))H1<,1,o)w,1) —u

-2Re|u, (0,4)u, (0,4) |1~

(U, (6 2) 0, A o =0

0)®L, (01

(16)

0O003HaYUM
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ak(ﬂ)=H(U1k(X'/1) Up (X, /1)1\ L(-10)®L,(01)
b, (1) =—-2Re[u,, (0.2)u,, (0,2)]

¢ (4)= _H(Ulk (. A)ufy (x, /1)]‘ L(-10)@L,(0.1) ~ Hk H(ulk (X, A ) Ugy (X, ’1)1‘ L, (-1.0)®L,(01)"

B sTrx 0603HaueHusx u3 paBeHcTBa (16) BBITEKAET, YTO COOCTBEHHOE 3HAUYCHHE
A sBnsercs KOpPHEM KBaJPaTHOI'0 yYpPaBHEHHUS

a (1)z°+b (1)z+c (1)=0 (17)
npu kaxaom K. Tak kak a, (/1) >0, C, (ﬂ,)< O npu mo6om keN, ro
JUCKPUMHUHAHT KBaJpaTHOIO YpaBHEHUs (17) ITOJIOKUTETIEH:

ka (ﬂ) — 4ak (/7,)Ck (ﬂ) > (0. CuenoBarensHo, 5T0 ypaBHEHHE TIPH KaXIOM

k HNMECT TOJIBKO BEIICCTBECHHBIC U PA3JINYHBIC KOPHH. Jlemma JOKa3zaHa.

Teopema 1. ITycTth A — nuueitnprit HEOrpaHWYEHHbIN

CaMOCOIIPSIKEHHBIN IIOJIOXKUTENIBHO-0IIPEIECIICHHBIN omeparop B
H -

cenapabeTbHOM THIHLOEPTOBOM MIPOCTPAHCTBE , n A BITOJTHE

nenpepsiseH B 1 .
Torma xpaeBas 3amauya (1) u (3) mmeer udeThipe cepuu COOCTBEHHBIX

3HAUCHHUI:
—. /& ; 'uk , k>0
2 )

ﬂ’gl’k) = ,le + 7/n ' ﬂ“glk Y, :Uk + 5n !

rae M, —> +00 —coOCTBEHHBIC 3HAYEHHS ONEPaTopa A Vn~ n’z? , 5n ~

2_2
N“z° npu N— o0,
Jloka3zaTeibCTBO: O6mee pelieHue OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHeHUH (8) 1 (9) MeeT COOTBETCTBEHHO BUJ

u, (x)=c, e‘(“l)V “F pe,em L x e (-1,0), (18)
Uy, (X)=ce ™ 4 e e Nut  xe(04) (19)

rae C;, | = 1,4 — MPOU3BOJILHBIE TTOCTOSIHHBIC. [lo/IcTaBUB TIpeICTaBICHUS
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(18) u (19) B xkpaeBwie ycmoBus (10) w (11), momyyum IUHEHHYIO
anreOpauvecKyl0 CUCTEMY OTHOCHTENBHO  C;, = 14, onpenemnrens
D(ﬂ.) KOTOpPOM UMEET BUJ
2 2
D(1)= /12@— g 2Vt )2 - (,uk e (- )Z (20)

VYuuteiBass paBeHCTBO (20), 3amuineM ypaBHEHHE D(ﬂ,): O B BUAE CUCTEMBI

YPaBHEHUU

lsh%yk — 1 +J,uk — 1 ChJuk - A* =0, (21)
ashe| gy — A2 =y = 2% chi| p — 2% =0. (22)

TakxuMm oOpa3om, cCOOCTBEHHbIE 3HAUCHUS KpaeBoii 3axaun (8)-(11) u rem
camblM, KpaeBou 3amaun (1)-(3), cocTosIT W3 TEX BEUIECTBEHHBIX

A0 u A=+ M, , KOTOpBIE XOTs Obl NPU OJHOM K ynonerBopstoT

10 KpaiiHel Mepe, oJHOMY U3 ypaBHeHui (21) u (22).

VYpaaenne (21) Bo3HHMKIO B pabore [5] mpu HCCIETOBaHUM COOCTBEHHBIX
3HAYCHW OJHOW KpaeBOW 3aJadydl Ui SIUTMOTHYECKUX TuddepeHnranibHo-
OMEepPaTOPHBIX YPaBHEHUU BTOPOIO MOPSAJIKA CO CIEKTPAIbHBIM MapaMeTpoM B
KpaeBbIX YCIOBUAX M TaM IMOJHOCTHIO uccienoBana. Kak mokazano B padorte [5]

M3 TPAaHCIEHICHTHBIX ypaBHemmit (21) mms A  monyuens: Tpu cepun
aCUMIITOTUYECKHUX (POPMYII:

/ﬁ(l)., _ H
2

ﬂ’&l’k) = + 70 AE]Z.k) = My + 5n’

2_2
rae A, —> +00 — cOOCTBEHHbIE 3HAYEHHUS OIEpaTopa A; v, ~N°7°, o,

, k—+o

2_2
~N“7", npu N — 0.
AHaJOTMYHBIMH PacCyXJAECHUIMHU, IPUBEIECHHBIMH, JUIsl ypaBHEeHUd (21)

MOXHO YOEIUTHCS, 4TO M3 ypaBHeHHs (22) mis A MONydaloTcs Takke TpH
CepUH ACUMITOTHYECKUX (HOpMYIT:

ﬂ£2)~4/ﬁg‘, Ks+oo, AB) = [ vy, A= [ +o.

Tak Kak ﬂ.&l’kkﬂ,ﬁf’k); ﬂ.gz’k) ~ﬂ.$13‘k) npu N—> 00 W NpH KakIOM
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K, To yrBep:xaaem, uto kpaepas 3a1aua (8)-(11) u TeM caMbIM KpaeBas 3ajaya
(1)-(3) umeeT yeThipe ceprH COOCTBECHHBIX 3HAUCHUI

AP~ e e e s e
2 2

u

(k) _ | (2k) — _ |

ﬂ’ = Mt Vn ﬂ‘n - /uk+5n’
rae ,uk (A)—) +00 —coGCTBeHHbIe 3HAYeHHs omepatopa A ; Vo =
n?z? , O, ~n?7?, npu n— o,

Teopema 1 nokasana.
Ipumep. PaccmoTpuM B 06macTu [— 1,0) U (O,l]x [O,l] COOCTBEHHBIE
3HAYEHUs CJICAYIONIEH KpaeBoil 3a/1auu.

_d%u(xy) , o*u(x.y)

o ooy Terbey)=Auley). @3)
v(-1y)=v(1,y)=0, ye[0]], (24)
ov(-0,y)  ,ov(+0y) _, yeoa]
X X | - (25)
ov(+0,y) ,0v(=0.y)_, yeloa]
OX OX ’ T
] i
‘ ;)(,)j(’o): ’ 25)1(’1) xe[-1,0)U(0,1], j=0123, (26)

rme @ >1 nexoropoe uncrno. Sammmem 3amady (23) - (26) B omepaTopHOil

dhopme

' —u"(x)+ Au(x) = f(), xe(~1,0)u(0,),
u(-1)=u(1)=0,
u'(- )+/1u(+)
U'(+0)-Au(-0)=0

riae U(X) = U(X, -)—BeKTop -pyHKIMS €O 3HAYEHUSIMH B THIHOEPTOBOM

npocrpanctee H = LZ(O,].). Omepatopa A B LZ(O,].) onpeJeneH

CIIeyIoImuM 00pa3oMm:

0,
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- - . d*u
D(A)=W;((01); uV(0)=uP(1), j=01.23), Au= g rou. @)
y
OueBnnHo, urto omepatop A, ompemenenusii dopmymoit (27),
CaMOCOTIPSDKEHHBIN  MOJIOKUTEILHO-ONPECICHHBIA | A" sromme
HETPEPhIBCH B L2 (0,1). [IpocThie BBIYMCICHUS TOKa3bIBAIOT, YTO
COGCTBGHHBIG 3HA4YCHHUA Oorcparopa A HUMCHOT BU:

u(A)=(27k) +@, k=0,12,..

Torma B cuiry Teopembil st coOCTBeHHBIX 3Ha4YeHui (23) -(26) umeror
MECTO CJICTYIONINE YEThIPE CEPUH ACUMITOTHYECKUX (POPMYIT:

AV~ —2./2k?7?, AP~2-2k?7?, Kk — +o0

A = 16kt +y, , AW =— 16kt + 6,

o, ~n’z?, 7, ~N°7m% npu n— o,

Ucnonp3yst [6], MOXHO 3ammcaTh TocheqHue aBe (GOpMYJbl Kak
ACUMIITOTHYCCKUC (1)OpMy.HI:I OTHOCHUTCIIBHO OAHOI'O UHACKCA BMCCTO ABYX:

2 2
l§)~—2” m, /ﬁﬁk 2t m, m— +oo,
v v
1 3
rae y = [ cos?tdt.
0
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IMMOCTPOEHUE CONPSI)KEHHOMN 3ATAYM K FPAHI/I‘IHOI‘/'IU
3AJJAYE JJIS1 JUCKPETHO AJUYIMTUBHOM IMTPOU3BOIHOM

Knrouesvle cnosa. ouckpemno a0OUmMuGHwvlll AHANU3, SPAHUYHAS 3A0a4d C
HENIOKAIbHbIMU SDAHUYHBIMU YCAOBUAMU, CONPANCEHHASA 3A0aya

Kakx wu3BeCTHO TOCTpOCHHE COMPSHKEHHOW 3amadu i OOBIKHOBEHHOTO
JTUHEHHOTO Au(QEepEeHITNATFHOTO YPaBHEHHUS C TIOCTOSIHHBIME KO3 (QUITUESHTAMHA U IS
MHOTOMEPHOT'O  JIMHEHHOTO UG PEPEHIMANTEHOTO ypaBHEHUSI C  TOCTOSHHBIMH
K03 pUIIHeHTaMy UMEIOIIME YaCTHBIE TIPOU3BOIHBIE OUEHB XOPOIIIO HCCIIEIOBAHO.

Jlaee mony4eHO 00JACTh OMpECNICHUS CONPSHKEHHON 3ajayu, T.e. HaHICHO
CPAaHUYHOE YCIOBHUE COMPSHKEHHOU 3a/1a4.

Hakonerr ompeneneHsl JTOCTaTOYHBIE YCIOBUH JUISI CaMOCOMPSIKEHHOCTH
MOCTABJICHHBIX ~ TPAaHWYHBIX 3aJa4 Kak i  OOBIKHOBEHHOTO  JIMHEHHOTO
MG GEepeHIIMATEHOTO ypaBHEHUS C IOCTOSHHBIMH KO3(DQUIMEeHTaMu, TaKk W IS
MHOTOMEPHOTO  JMHEWHOro  au(GEepeHIHANbHOTO  YpPaBHEHHS C  YaCTHBIMHU
MIPOU3BOIHBIMHU M IMOCTOSHHBIMHU KO3 PHIIMeHTaMH.

Wznaraemass pabora TmOCBSIIEHA TIOCTPOSHUIO COMPSDKEHHOW 3amaud K
TpaHUYHON 3ajade Uil OJHOTO OOBIKHOBEHHOTO JIMHEWHOTro aug(epeHInaIbHOro
YpaBHEHHUS TEPBOrO TOpsAKAa C MOCTOSHHBIMH KO3(P(GHUIUMCHTaAMH M JUCKPETHO
aJAUTUBHON MIPOU3BOJAHOM.

I'paHnuHOE ycnmoBMe WMeeT HENOKalnbHBIA BHI. Jlamee MOydeHO YycJoBHe
CaMOCOTPSHKEHHOCTH TTOCTABJICHHBIX TPAHUYHBIX 33149 C JTUCKPETHBIMHU TPOU3BOIHBIMH,
T.e. JUII CHCTEMBI Pa3HOCTHOTO alreOpanvecKoro YpaBHEHHS IOIYyYeHO CONPSDKEHHAsS
CHCTEMA Y MPUBEAEHBI YCIIOBHUS CAMOCOTPSDKEHHOCTH 3TON CUCTEMEL.

OTMeTHM, 4TO B HEKOTOPOM CiIydae CaMOCOMPsDKEHHAsI CHCTEMa alreOpandecKux
YpaBHCHUN WMEET HE EIMHCTBCHHOE pEIICHHE, YTO B HEMPEPHIBHOM CIydae HE
TIpUEMIIEMO.

V.S.Sultanova

DISKRET ADDITiV TOROMO UCUN SORHOD MOSOLOISINO
BIRLOSDIRILMIS MOSOLONIN QURULMASI

Acar soOzlar: diskret additiv tahlil, geyri-lokal sarhad sartlari olan sarhad
masala, birlosmis masalo

Molum oldugu kimi, sabit amsalli adi xotti diferensial tonlik va gisman
téromoalari olan sabit amsalli ¢ox6l¢iili xotti diferensial tonlik Uglin birlosdirilmis
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mosalonin qurulmasi ¢ox yaxsi arasdirilmisdir.

Daha sonra birlasdirilmis masalonin torif sahasi aldos edilib, yani, birlosdirilmis
mosalanin sarhad sarti tapilib.

Nohayat, ham sabit omsall1 adi xatti diferensial tonlik, ham da gismon téramalori
olan sabit omsall1 ¢oxélgiilii xatti diferensial tonlik Uclin ortaya goyulan sorhod
masalalarin 0z-0zuna birlosmasi tcun kifayst gadar sartlor misyyan edilir.

Bu ig sabit omsalli vo diskret additiv tdromasi olan birinci daracali bir adi xatti
diferensial tonlik cun sorhad mosolasine birlosmis mosalonin qurulmasina hasr
edilmisdir.

Sorhad sort geyri-lokal formaya malikdir. Daha sonra diskret tromolorlo qarsiya
goyulan sorhad mosalalori ¢ln 0z-6zline birlosma sorti aldo edilmisdir, yani
differensial cabri tonlik sistemi (glin birlosmis sistem alinmig vo bu sistemin 6z-6ziina
birlogsmasinin sortlori verilmisdir.

Qeyd etmok lazimdir ki, bozi hallarda 6z-6ziino birlogsmis cobri tonliklor
sisteminin mixtalif halli ola bilor vo bu, davamli halda gabuledilmozdir.

V.S.Sultanova

CONSTRUCTION OF THE ADJOINT PROBLEM TO THE BOUNDARY
VALUE PROBLEM FOR THE DISCRETE ADDITIVE DERIVATIVE

Keywords: discrete-additive analysis, boundary value problem with nonlocal
boundary conditions, adjoint problem

As known, the construction of the adjoint problem for an ordinary linear
differential equation with constant coefficients and for a multivariate linear differential
equation with constant coefficients having partial derivatives has been studied very
well.

Next, the domain of definition of the conjugate problem is obtained, i.e. the
boundary condition of the conjugate problem is found.

Finally, sufficient conditions are determined for the self-adjointness of the given
boundary value problems both for an ordinary linear differential equation with constant
coefficients and for a multivariate linear differential equation with partial derivatives
and constant coefficients.

The presented work is devoted to the construction of an adjoint problem to a
boundary value problem for one ordinary linear differential equation of the first order
with constant coefficients and a discrete additive derivative.

The boundary condition has a non-local form. Further, a self-adjointness
condition for the formulated boundary value problems with discrete derivatives was
obtained, i.e. a conjugate system is obtained and conditions for the self-adjointness of a
differential-algebraic equation system are given.

It should be noted that in some cases there may be different solutions of the
system of self-adjoint algebraic equations, and this is unacceptable in the continuous
case.
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BBenenne: Kak wu3BecTHO K TpaHWYHOM 3ajaue uis OOBIKHOBEHHOT'O
nuHeiHoro AuddepeHnnaIbHOr0 ypaBHEHUs, CONpshKEHHAs 3a/1aya MOCTPOeHA
B oOmeM ciyyae [1]. Mcxons u3z popmynsl Jlarpanka moiaydeH COnpsoKEHHBIN
orepaTop.

OTH omepauuu Mbl OyleM MPOBOJIUTH sl OOBIKHOBEHHOTO JIMHEHHOTO
g depeHINaTbHOTO YPaBHEHUS C JTUCKPETHO aJJUTHUBHBIMU IMPOU3BOIHBIMU
[2]. Boob1iie roBOpsi, IUCKPETHBIE MPOLECCHI IIPU CPAaBHEHUH C HEMPEPHIBHBIMU
OYEHb MaJI0 MCCIEA0BaHbI, KaK ONpeAeNeHusl O0IIero wieHa apupMeTHuecKoi
pOrpeccuu,  ONpENeieHUss  OOLIero  3JIEMEHTa  IOCIeA0BAaTEIbHOCTH
®dubonayuwm [3], [4].

OTU ypaBHEHHsI B JIUTEpAType Ha3bIBAlOT PAa3HOCTHBIMU YPABHEHMSIMH.
OHU B OCHOBHOM HCIIOJIb3yeTCSl MpPHU PEIICHUH Ui HEMpephIBHBIX 3ajad.
3aMeHsIsl POU3BOIHBIE C PA3HOCTHBIMM BBIPAKEHUSIMU IOYYaeTCsl AUCKPETHAs
3amava. Ilocie mocTpoeHus pelieHus 3TUX 3ajad, Iiar Npu AUCKPETU3aluu
CTpEMHTCS K HYJII0 M TakuM 00pa3oM BBICKA3bIBAIOTCA HEKOTOPHIC
YTBEPKJICHUS JJIsI PEICHHUS] HENMPEPBIBHBIX 3anad [S] — [8]. DTu nuckpeTHbie
3aa4n MBI Hauanu B pabotax [9] u [10].

IlocranoBka 3amauu: PaccMOTpuM ClEAYyIOUIYI0 TPaHUYHYIO 3a7ady
Ui JUCKPETHOTO  OOBIKHOBEHHOTO  JUHEHHOro  auddepeHnarbHoro
ypaBHEHHUSI IEPBOTO MOPSIIKA:

lyn = yn(/) +ay,=f, 0<n<N\, (1)
yN =+ ayo = O y (2)
rae f, 3amaHHas BelecTBEHHO3HAYHAs IMOCICIOBATEIBHOCTD, & Y, — HCKOMAs
MOCIIEI0BATEIHHOCTD, @ U @ 33JJaHHBIC BEIICCTBEHHBIC YUCIA.
Jlnst mocTpoeHHs conpsikEHHOM 3a1aun K 3agadam (1.1) — (1.2) moctymum
CIIETYIOIIUM 00pa3oM.
Paccmorpum  cnepyromee nuddepeHnuanbHoe  BhIpAKEHUE TIEPBOTO
HopsiiKa ¢ IPOU3BOIBHBIMU KO3 (DUITEHTAMH.
i
Iz,= 2z, ¥ + bz,. 3)
YMmHuoxas (3) B 1eByto 9acthb (1), umeem:
lynlz, =y + ayn) (2, + bz,) =

yn(/)Zn(/) + a‘Ynzn(l) + an(l)Zn"' abynz,. (4)

VuuTeIBas, 94To
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(ynzn)/ = Yn+1Zn+1 — YnZn =[(yn+1 - yn) +
+yn (Zn Zn)+ Zn] —Yn'Zn =
[y(/) + Vn ] [ n(/) +Zy ] ~ YniZn =
y(/)Z(/)'i' Yn Zn+ YnZn (/)+ YnZn = Ynin =

=30, 50, 1, 7(1/>,

u3 (4) momyuum:

JO— 5O (),

1Ynlzn= (nzn)" = v 20 — Y2y

+aynzy) + by z, + abyz) = (ynzn)(”+

+ (0= 1)y 2, + (2 1)ypzl +abyz, (5)
[Ipenmomnaras uto, b = 1, u3 (5) umeem:

Ynlzo= (7 22)V + yul(a — Dz + az,] | (6)

teneps cymmupys (6) mpu n = 0, 1o n = N — 1, nomyunm:
Yhzol Yn Iz, = Y=o (Vn 2) P+

+ Zn 0Yn [(a - 1)27(1/) + azn] =
n n

= | 0nz)? + | yul(a =1z + az,)=
0 0

= YnZn — YoZo + J yul(a — 1)21(1/) +az,] . (7)
0

Takum oOpa3om, conpspkEHHOE ypaBHEeHHE K (1) mosyqniia B BUAC:

Z=(a—1)zr(l/)+azn, 0<n<N . (8)
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I'pannuHoe ycnoBue i AudQepeHInanbHoro Boeipaxenus (8) Oymem
OTpeeNsaTh, TaK, YTOOBl BHE WMHTETrpajbHbIC cliaraeMble B mpaBoi dactu (7)
o0pamiaaich B HYJIb.

J1J1st 3TOr0 M3 TpaHUYHOrO YCI0BUS (2) onpenensieM Yy B BUJE

YnN= —aYo,
Y TIOACTABIISIA €ro B (7) HaX0UM:

YNZN ~ YoZo = —YoZyN —YoZo = —Yo(@zZy+ Zp) . 9)

Takum oOpa3oM TpaHWYHOE YCIOBHUE ISl COMPSDKCHHOW —3aaadu
MPUBOJUTCS K CIAEAYIOIIEMY YCIOBHIO:
azy+zy=0 . (10)

C 5TUM yCTaHOBJIEH CONPSHKEHHOM OIepaTop K 3alaHHOMYy omeparopy (1)
- ().

Teopema 1. IlycTh a, @ 3am1aHHbIC BElIeCTBEHHbIC Ynca, a f, 3amannas
BEIIICCTBEHHO3HAUHAsl TIOCJIEIOBATEILHOCTh, TOTJA CONpsDKEHHAs 3a7ada K
naHHBIM 3a1a4aMm (1) — (2) uMeer BUI ypaBHEHUS:

l*an(a—l)Z.,(l/)+aZn=gn’ n:O’N_l,

c rpanuuHbiMH  ycioBusimu  (10), rTme Qn TakkKe 3a/JaHHbIE
BEIECTBEHHO3HAYHBIC MTOCIIEA0BATEIHHOCTH.

Teopema 2. Ilpu ycnoBusix teopemsl 1, ecnu a = 2, a= 1, To Torma
rpannyHas 3aga4a (1), (2) sBrusercst caMmoCconpsiKEHHOM.
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INFORMASIYA TEXNOLOGIYALARINDAN EHTIYATSIZ iSTIFADO
VO YA INSAN AMILI INFORMASIYA TOHLUKOSIZLiYI
SISTEMININ ON ZOiF BONDIi KiMi

Acar sozlar: informasiya tohlikosizliyi, informasiya muhafizasi, konfidensial
malumatlar, kiber tahllkasizlik, ragamsal tahdidlaor

Mogaloads informasiya texnologiyalarinin siiratle inkisaf etdiyi bir dovrds bu
texnologiyalardan ehtiyatsiz istifado zamani yarana bilocok tohliikelordon vo bu
tohliikodo insan amilindon bohs olunur. Molumdur ki, miiasir informasiya
texnologiyalarindan ehtiyatsiz istifado ayri-ayr1 insanlarin roqomsal tohliikasizliyinin
deyil, biitovliikde informasiya tohliikssizliyi sisteminin pozulmasi kimi c¢ox ciddi
fosadlara gotirib ¢ixara bilor. Bu iso rogomsal tshdidlordon miihafizo probleminin
global problems g¢evrildiyinin bariz niimunssidir. Bu problemlara kompiiterlorin,
komputer sistemlorinin vo saboakalorinin isine geyri-qanuni midaxils, onlarin siradan
¢ixarilmasi, kompiiter informasiyasinin ogurlanmasi, monimsonilmasi, alo kegirilmasi,
yayilmasi, mohv edilmasi va s. kimi tohliikali yeni sosial tazahiirlori aid etmok olar.

Informasiya tohliikasizliyi problemlorini aragdiran ekspertlorin gonaoting gora
informasiya tohliikesizliyinds asas faktorlardan biri, balks do on asas1 insan faktorudur.
Belo ki, informasiya tohliikasizliyi tohdidlorini vo konfidensial molumatlarin
sizdirilmasin1 aragdiran ekspert-analitik morkozlorin goaldiyi naticalora gors, oksor
hallarda bu tohdidlor istifadagilorin ya bilorokden, ya da ki, sshlonkarliglar1 ucbatindan
bag verir. Hal-hazirda informasiya miihafizosinin tomini mosalslori artiq birinci
doaracali masalays ¢evrilmisgdir.

A.I1.Opyoscanues, 3.A.Camedosa

HEOCTOPOKHOE UCITIOJIB3OBAHUE UH®OPMALINOHHBIX
TEXHOJIOT' Ui WJIA YEJIOBEUECKHI ®AKTOP KAK CAMOE
CJIABOE 3BEHO CUCTEMBI HH®OPMAIIMOHHOM
BE3OITACHOCTH

Kniouesvie cnosa: ungopmayuonnvie 6e30nacHocmu, 3auuma UH@GOPpMayuu,
KOHuOeHyuaibHas unpopmayus, Kubepbe3onacnocms, yupposoie yepos3vl

B cTathe 00CykKIat0TCsI OMTACHOCTH, KOTOPbIE MOTYT BO3HHKHYThH B Pe3yJIbTaTe
HEOCTOPOXKHOTO HKCIOJB30BAHUS ITUX TEXHOJOTHH B MEpuoJ, OYpPHOTO pa3BUTHS
WH(POPMAITUOHHBIX TEXHOJOTHHA, W YEJIOBEYCCKHil (akTop B 9ITOUW OMACHOCTH.
W3BecTHO, YTO HEOCTOPOXKHOE MCIOIb30BAHHE COBPEMEHHBIX HH(POPMAIIMOHHBIX
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TEXHOJIOTMM, MOJKET TPUBECTH K OYEHb CEPbE3HBIM IOCIECACTBUSIM, TAKUM Kak
HapyIIeHHe CHCTEMBI 3aIlIUThl HHPOPMAIMU B LIEJIOM, a He IH(POBOil Ge30macHOCTH
OTACNBHBIX JUI. DTO HATJSIIHBIA MIPUMEP TOTO, YTO MpOoOJIeMa 3allIUThl OT HU(PPOBBIX
yrpo3 mpeBpaTuiach B T00ANbHYIO MpoOieMy. OTH NpoOjeMbl BKIIOYAIOT B cebe
OIIaCHbIE HOBBIE COLMAJIBHBIEC MPOSIBICHUS, TAKHE KAK HE3aKOHHOE BMEIIATEILCTBO B
paboTy KOMIIBIOTEPOB, KOMIBIOTEPHBIX CHUCTEM U CETEeH, MX YHHUYTOXKEHHUE, KPaxy,
HE3aKOHHOE  TPUCBOCHHME, KOH(PHCKALMIO, PacHpOCTpaHEHHE, YHUUYTOXKEHHE
KOMITBIOTEPHOM MH(OPMALINK | T.1.

[lo MHEHWIO CHEeNUaIrCTOB, H3YYalONMX MPOOJIeMbl WHPOPMAIMOHHON
0€30IacHOCTH, OJHUM M3 OCHOBHBIX ()aKTOPOB MH(POPMAIMOHHON O€30macHoCTH,
MOYKaITyid, cCaMbIM Ba)KHBIM, SIBIISIETCSI YenoBeveckuil dakrop. 1o maHHBIM SKCHIEPTHO-
AHATMTUYECKUX IICHTPOB, MCCIEAYIONHX Yrpo3bl HHPOPMAIIMOHHON O€30MacHOCTH U
YTeUKH KOH(QUACHIMAIBHOM HH(pOpMauuu, B OOJBLUIMHCTBE CIY4YaeB 3TH YIPO3bI
BO3HHMKAIOT JHOO YMBIIUICHHO, JHOO MO XaJaTHOCTH IoJib30oBaTelieid. B Hacrosiiee
BpEeMsI BOTIPOCH MH)OPMAIIMOHHONW 6€30ITaCHOCTH CTalld PHOPUTETHBIMH.

A.P.Orujaliyev, Z.A.Samadova

INACCURATE USE OF INFORMATION TECHNOLOGY OR A HUMAN
FACTOR AS THE WEAKEST ELEMENT OF THE INFORMATION
SECURITY SYSTEM

Keywords: information security, information protection, confidential
information, cyber security, digital threats

The article deals with the dangers that can arise as a result of the careless use
of these technologies during the period of rapid development of information
technology, and the human factor in this danger. It is known that the careless use of
modern information technologies can lead to very serious consequences, such as a
violation of the information protection system as a whole, and not the digital security
of individuals. This is a clear example of the fact that the problem of protecting against
digital threats has become a global problem. These problems include dangerous new
social manifestations such as illegal interference with computers, computer systems
and networks, their destruction, theft, misappropriation, confiscation, distribution,
destruction of computer information, etc.

According to experts studying information security problems, one of the main
factors of information security, perhaps the most important, is the human factor.
According to data from expert and analytical centers investigating threats to
information security and leaks of confidential information, in most cases these threats
arise either intentionally or through user negligence. Currently, information security
issues have become a priority.

Insan hoyatinin ayrilmaz bir hissasino cevrilmis internetdon istifads ilo
basariyyat ardicil surotdo rogomsal diinyada iralilomokdodir. Miixtolif informasiya

monboalarinin verdiyi malumatlara géra 2020-ci ilds diinya ohalisinin toqriban 60%-
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1 (4,66 milyard insan) internet istifadogisidir. Bu ohalinin oksor hissasini, yoni 4,2
milyardim1  sosial gsoboko istifadocgilori  togkil edir. Diinya ohalisinin
informatlagdirma yolu ilo aktiv iralilomasi bagariyyat qarsisinda bir torofdan yeni,
cox gilclii imkanlar agdigi halda, digor torofdon, yeni-yeni namolum risklor
dogurur. Belo ki, internet istifadogilorinin artmasi sobobindon istor adi cinaystkarlar
torofindon, istorso do miitosokkil kiberqruplar torofindon edilon rogomsal
tohdidlorin do miqyas1 genislonmokdoadir. Indi demok olar elo bir miiessiso vo
togkilat vo ya ayrica bir internet istifadogisi yoxdur ki, onun badniyyatlilor ii¢iin bu
Vo ya digor soviyyado maraq kosb edon miixtolif xarakterli informasiyast olmasin.
Bura hor seydon ovvol, kommersiya molumatlari, miiossisonin intellektual
miilkiyyoti haqqinda informasiya, konfidensial molumatlar, ayri-ayr1 insanlar
hagqinda 6zol molumatlar daxildir. Sirr deyildir ki, miasir informasiya
texnologiyalarindan  ehtiyatsiz  istifads  ayri-ayrt  insanlarin  rogomsal
tohliikosizliyinin deyil, biitovliikde informasiya tohliikosizliyi sisteminin pozulmasi
kimi ¢ox ciddi fasadlara gatirib ¢ixara bilor. Bu iso raqamsal tohdidlordon miihafizo
probleminin global problems ¢evrildiyinin bariz niimunasidir.

Molumdur ki, istonilon miiasir sirkotin miivoffoqiyyoti vo onun ciddi
rogabot soraitindo inkisafi informasiya texnologiyalarindan istifado soviyyasindon
va demali, informasiya tohliikasizliyinin tomini doracesinden asilidir. Ekspertlorin
gonastino goros, hazirda informasiya tohliikosizliyi bazarinda doyarlorin kardinal
qiymatlondirilmasi bag verir. ©gor avvallor informasiya tohliikesizliyinin tominati
masaloaloring axirinct olmasa da, birinci doracodon uzaq bir mosalo kimi baxilirdisa,
indi informasiya miihafizosinin tomini mosalolori artiq birinci doracoli masaloys
cevrilmisdir. Belo ki, ogor ovvallor informasiya miihafizosi lizro insidentlorin bag
verdiyi zaman tadbirlor goriiliirdiise, indi hor bir togkilat vo miiassisa biitiin giicii ilo
bu insidentlordon gagmaga calisir. Bu zaman bir sira mosalolorin, o ciimlodon
informasiya sistemlorinin tohliikesizliyi tizra goriilon todbirlorin effektivliyinin
giymatlondirilmosi {igiin etibarli vo effektiv monitoring sistemlorinin qurulmasi,
informasiyanin icazesiz istifadodon qorunmasi sahosinde hiiquqi tominatin, elaco
do informasiya sobokaloring icazosiz miidaxilonin garsisini almaq {igiin operativ
reaksiya verilmosi mexanizm va vasitalorin hazirlanmasi kimi halli o gadar dos asan
olmayan maosololorin halli tolob olunur. Bu masolalorin lazimi soviyyado halli
2019-cu ildon davam edon COVID-19 pandemiyas: soraitinds xiisusilo aktuallagdi.
Belo ki, COVID-19 noinki insan saglamlig1 iigiin tohliikko yaratdi, eloco do istor
ayri-ayri istifadogi olsun, istorso do sirkatlor {igiin kibertohliiko sahosinds risklori do
artirdi. Toassiif ki, bu risklorin aradan qaldirilmasi istiqgamatindo goriilon todbirlor
he¢ do hamige lazimi soviyyads somors vermir. Bunu informasiya tohliikesizliyi
iizro beynolxalq sirkst ekspertlorinin goldiyi qonastlor do gostorir.

Misal Ugun, informasiya tohliikasizliyi sahasindo beynolxalq ekspert kimi
taninan Eset sirkotinin verdiyi molumata goro, pandemiya soraitindo dziliniitocrido
kegon internet istifadocilori kibertohdidlorlo garsilasmislar. Belo ki, sirkotin
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apardift sorguda istirak edon respondentlorin 36%-i Beynolxalq Sohiyys
Toskilatinin adi1 ilo koronavirusla bagh fising hiicumlarina moruz qaldiglarini,
22%-1 iso ziyankar proqramlarla, o ciimlodon troyan va viruslarla qarsilagdiglarin
bildirmiglor. Bundan basqa, respondentlorin 11%-i firildag¢ilarin sextortion tipli
hiicumlarina da moruz qalmiglar. Belo ki, bodniyyatlilor 6z qurbanlarini
inandirmaga calismuglar ki, onlarin kompiiterlorino veb-kameralara girisi tomin
edon ziyankar program quragdirilnusdir. Internet istifadogisinin soxsi hoyati ilo
bagl 6zol videolari, eloco do veb-kameralarini izlodiklorini vo miioyyon zaman
orzindo onlara aid oldo etdiklori intim materiallart sobokods yaymagla hodoloyan
doaloduzlar bunun bas vermomosi miigabilindo 6z qurbanlarindan pul tolob etmislor.
Sirkotin molumatina goéro tokco Rusiya Federasiyasi lizra hor 10 noforden biri
0zUnUtocrid soraitindo santajdan zoror ¢okmisdir. Eset sadalanan kibertohdidlorin
daha ¢ox yayildig1 saholori do miioyyonlosdirmisdir. Bu zaman 6ndos gedon sosial
sobakalor (68%), messencerlor (25%), saxta tibbi saytlar (23%), saxta internet-
magazalar vo apteklor (24%) olmusdur.

Beynolxalq standartlara uygun olaraq tohdidlorin  aktualli§inin
giymatlondirilmasi risklorin identifikasiyast morhalalorindon biridir. Tohdidin
aktuallig1 iso, 6z novbosindo informasiya sistemlorinin miihafizo somoraliliyinin
gostaricisidir. Miihafizo sistemlorinin somaraliliyi istifade olunmus ehtiyatlarin —
zaman, giic vo vasitolorin informasiya miihafizaliliyi soviyyasino nisbati ilo toyin
olunur [1]. Kompiiter sistemlorinin tshliikesizliyinin tomini iizre diinya miqyash
“Doktor Veb” sirkstinin do 2020-ci il 0¢lin internet-tohdidlori analiz edorak
antivirus aktivliyi lizro malumatima gora, internet istifadacilarinin kiitlovi sakilde on
cox qgarsilagdiglar tohdid kompiiter vo smartfonlarin normal isino maneo yaradan
reklam olavalorini, miixtalif ziyanverici proqramlart vo digar ziyankar elementlori
istifadoci qurgularina quragdiran troyan-dropperlar olmusdur. Baxmayaraq ki, bu
tohdid osason Windows OS-nin idarasi altinda isloyon qurgular iiciin tohliike
monbayi olmusdur, bununla belo, macOc idarasi altinda isloyon kompiiterlor do bu
risk zonasinda olmugdur. Bu zaman oksor hallarda tohdid altinda o istifadogilor
olmusdur ki, onlar kompiiterlordo qurasdirilmis tohliikasizlik elementlorinin igini
dayandirmis vo ya bu sistemlorlo bagli alavalori etibarsiz monbalordon yiiklomislor.
Belo istifadagilor islorini asanlagdirmaq namina, daha doqiq desok, sistemo daha tez
daxil olmaq, 6z funksiyalarim1 daha tez yerino yetirmok iiciin zoruri olan
autentifikasiya prosedurasindan ke¢gmodon sistemo girdiklorino goro tohdid altinda
olmuslar. “Doktor Veb”in malumatina gors, Android ©S bazasinda isloysn mobil
qurgu istifadagilori reklam, casus vo bank troyan proqramlari, eloco do ziyankar
programlart asasan Google Play kataloqu vasitasila kdgiiriib istifadogi qurgularina
yiikloyan xiisusi yiikloma programlarmimn tohdidi altinda olmuslar. Check Point
sirkotinin  todgiqatcilarmmn Global Threat Index hesabatma osason molum
olmusdur ki, 2021-ci ilin yanvar ay1 orzindo on aktiv internet-tohdid Emotet
ziyankar progqrami olmugdur. Mdvcud olmus on bahali vo dagidict ziyankar
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programlardan biri olan Emotet 2014-cii ildon bari daim tokmillagdirilmis vo onun
zorarsizlosdirilmosi yalniz hiiqug-miihafizo organlarinin birgo soyi noticosindo
miimkiin olmusdur. Bu zaman o da qeyd edilir ki, bu troya proqraminin har bir
versiyasinin aradan qaldirilmast 1 min dollara basa golmisdir. Miitoxassislorin
royina goro, zorarsizlogdirilon hor bir ziyankar proqramm yerino yenilori
golmokdadir.

Informasiya tohliikosizliyi problemlorini arasdiran ekspertlorin gonastino
gora, informasiya tohliikosizliyindo osas faktorlardan biri, balko do on osasi insan
faktorudur. Belo ki, informasiya tohliikasizliyi tohdidlorini vo konfidensial
molumatlarin ~ sizdirllmasini  arasdiran  ekspert-analitik  morkozlorin ~ goldiyi
naticalora gora, oksar hallarda bu tohdidler istifadagilerin ya bilorokden, ya da ki,
sohlonkarliglart ucbatindan bas verir. Toossiif ki, belo voziyyot istifadogilorin
“ragamsal” modoniyyotinin asagi saviyyali olmasindan ve informasiya
miihafizosinin  texniki vasitolorino  kifayot qodor digget etmomolorindon
qaynagqlanir. Istisna deyildir ki, internetdo bu va ya digor soxs haqqinda no qadar
cox informasiya tapmaq olarsa, bir o godor onun iiglin miixtolif tohdidlorlo
garsilasmaq imkanlart da artar, bagqa sozlo, dsloduzluq v ya fordi molumatlarin
ogurlanmasi bas verar. Belo hallarin bas vermomasi {i¢iin 6z soxsi molumatlarmi
kiminla va nays gora boliismak fikrinda olan har bir istifadaci diqqotli olmalidir ki,
bu molumatlar sonradan onun 06ziino gars1 istifado edilmosin. Biitiin bunlar
informasiya texnologiyalarindan ehtiyatsiz istifado probleminin kaskin bir gokildo
méveudlugunu gostorir. Mosolo ondadir ki, informasiya texnologiyalarmn ilkin
inkisaf morhololorinde  informasiya tohliikasizliyine  tohdidlor  xaricden
gozlonilirdiso, sonralar artiq tohlilko monbolorinin oksor hallarda miiossisonin,
toskilatin bilavasito hassas informasiyasim etibar etdiyi 6z amokdaslarinin olmasi
askarlandi. Basqa sozlo desok, noinki miiossisonin konfidensial informasiyasini,
eloco do Oziinomoxsus 6zol informasiyanin da qorunmasmi tomin etmali olan
omokdas vo ya adi internet istifadocisinin bu mosoloyo barmaqarasi baxisit sonda
informasiya tohliikesizliyina edilon tohdidlarin real tohliikslore ¢evrilmasinag gatirib
cixarir.

Informasiya tohliikosizliyi iizro ekspertlora géra informasiya tohliikosizliyi
sferas1 halo ki, biitiin toskilat vo miiossisalori birlogdirs bilocok gararlarin olmadig
bir sahadir. Bu, har seydon avval, ayri-ayri togkilat vo miiassisalords bir-birindon
forgli miiasir toloblora cavab vermoyon proqramlarla isloyon vo demali, forqli
tohliikosizlik qorarlart da tolob edon avtomatlagdirilmig sistemlorin olmasindan
gaynaqlanir. Belo hisso-hisso avtomatlagdirilmis sferada bdyiik sayda mahiyyatco o
godor do sado olmayan miixtolif mosolalorin, o climlodon, miiossisoni siradan
¢ixara bilon antivirus tohdidlori ilo baglh, fordi verilonlorin emali zamani zoruri
toloblara riayot olunmast ilo bagl masalslorin, eloco do konfidensial informasiyanin
istor daxildon, istorso do xaricdon miihafizosi kimi kifayot godor miirokkab
masalalarin praktiki halli tolob olunur. Bu problemlarin halli istiqgamatinds qarsiya
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c¢ixan on birinci suah belo ifado etmok olar: iimumiyyatls, hor bir internet
istifadogisinin, eloco do sirkotin informasiya tohliikasizliyini tam sokildo tomin edo
bilon miihafizs sistemi miimkindurmu? Praktik nogteyi-nazordon miihafizo olunan
sistem, sistemin tohliikosizliyini poza bilon, he¢ bir bosluga malik olmayan
sistemdir. Malumdur ki, istanilon proqramda sohvlor vardir. Lakin he¢ da istonilon
sohv bosluq deyildir, yoni he¢ do biitiin sohvlor sistemo hiicum imkani yaratmur,
xiisuson do badniyyetliys sistemo girmok imkani vermir. Bununla bels, nozors
alsaq ki, mahiyyatco he¢ kimin bilmadiyi, heg bir tohliikasizlik sisteminin qarsisini
ala bilmadiyi “sifirinct giin” (ing. zero day) boslugu deyilon bir bosluq da vardir ki,
elo bu bosluq mohz badniyyatlilor torafindon istifado oluna bilar [2]. Biitiin bunlar
he¢ do o demok deyildir ki, miihafizo olunan tohliikosizlik sistemlori
yaradilmamahdir. T tohliikesizlik sferasinda diinyada moshur Check Point
Software Technologies sirkotinin ekspertlorinin  mdvqeyino goro qizgin
kibersilahlanma osrindo yasadigimiz {i¢iin kiberhiicumlarin say1 vo miirokkoblik
soviyyalori do artacaqdir. Bundan basqa, hazirki dovrdo togkilatlar on miiasir
tohliikosizlik mohsullart ilo tomin olunsalar da, kompiiter vo is¢i stansiyalarin
sindirilma riski onsuz da galacaq vo tamam aradan qaldirilan olmayacaqdir. Boyiik
vo ya ki¢ik olmasindan asili olmayaraq, toskilatlar torofindon kibercinayotkarlar
gabaglamaq vo potensial hiicumlarin garsisin1 almagq tiglin gabaqglayici todbirlorin
toskili zoruridir. Mohz edilon hiicumlarin avvalcodon askarlanmasi vo avtomatik
bloklanmasi zorordoymonin qarsistm  ala  bilor. Informasiya tohliikesizliyi
insidentlorinin todqiqi ilo moggul olan bozi miitoxassislorin royino gors iso,
informasiya tohliikasizliyi infrastrukturuna tosir edo bilocok biitiin tohdidlori
ovvolcodon miioyyonlogdirmok ¢ox miirokkobdir. Homiso miioyyon sortlor
kombinasiyast olacaqdir ki, onlar1 ovvolcodon infrastrukturda nozors almaq
miimkiin olmayacaq. Belo ki, real informasiya tohliikosizliyindo foaliyyat coxsaxali
olduguna gora, bozon “basgicollondirici” elo hallar miimkiindiir ki, bu
voziyyatlordo diizgiin cavabin tapilmast {ciin tohliikasizlik sistemlorinin
reallasdirdigr todbirlor kifayot etmasin. Basqa sozlo desok, biitdvliikde tam sokildo
miihafizo olunan informasiya sistemlorinin yaradilmasi ti¢itin universal resept
toklifi yoxdur. Bu, har seydon ovval informasiya tohliikasizliyi infrastrukturlarmin
fordiliyi ilo baghdir. Bu zaman informasiya tohliikosizliyi lizro, daha doqiq desok,
informasiya tohliikasizliyina tohdidlarin aktualligimin qiymatlondirilmasi {iglin istor
har bir kompiiter istifadogisinin, istorsa do biitovliikdo sirkstin qarsisinda duran sual
diinyavi trendlorin nozors almib-alinmamasi sualidir. Movcud diinyavi trendlor
iso bunlardir: Monitoring, masin talimi vo davrams analizi (ing.UEBA-user and
entity behavior analitics) [3]. Yalmz miiossiso daxilindo vo biitovliikdo soboko
daxilindo zoruri monitoringlor aparmagqla, eloco do siini intellekt elementlorindon
istifado ilo inkisafetdirici masm tolimi vo UEBA-nin kdmoyilo informasiya
tohliikosizliyi tohdidlorini vaxtinda agkarlamaq vo onlara garsi lazimi todbirlor
gormak olar. Sirkotdo bas vermis insidentlorin tahqiqat vaxtinin va bu tohqiqata
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calb olunmus amokdaglarm sayini azaltmaqla keyfiyyotls aragdirilmasi, eloca do
golocokdo bas vero bilocok insidentlorin prognozlagdirilmasi vo ya idaro olunmasi
magsadini dasiyan davrams analizi (UEBA) bir adaptiv alqoritm kimi hazirda
miixtolif informasiya tohliikosizlik sistemlorindo siirotlo totbiq edilmokdadir.
Sadaladigimiz bu trendlor elodir ki, onlar inkisaf edon texnologiyalar kimi istosok
do, istomasok do, totbiq olunmalidir. Biitov miiossisa, sirkot perimetri {izro aparilan
monitoring, eloco do situasiyaya adaptasiya oluna bilon magsin tolimi real rejimdo
girislora nozarot edir, omokdasin is yerindo 6ziinii bilavasito neco aparmasini analiz
edir, pozucunu avtomatik bloka salmaga imkan verir. Biitlin soboko iizro belo
analiz biitdvliikdo sistemdo istor istifadoci torofindon, istorsa do serverlordo bas
veran miimkiin sapmalarin vaxtinda agkar edilmosine imkan vers bilor. Bu zaman
stini intellekt sferasina daxil olan kompiiter gérma gabiliyyati osasinda informasiya
miihafizesi vasitolorini do unutmaq olmaz. Belo ki, belo vasitolor real zaman
daxilindo veb-kamera vasitosilo obyekti tamimagla tohliikosizlik siyasotinin
pozulmasi faktimi fikso edo bilir, misal {iglin sistemo girig icazosi olmayan soxsin
{iziinii, sistem ohatosindo olan smartfonu, ekramin soklini ¢oko bilon qurgunu, IP-
kamerani vo s. agkar edo bilir. informasiya miihafizo sistemlorinin biitiin
siniflorindo totbiq olunan bu diinyovi trendlors arxaymnlagsmaq dogru olmazdi.
Unutmaq olmaz ki, badniyyatlilor do bos dayanmirlar vo daim 6z hiicum alat vo
texnologiyalarini tokmillosdirirlor. Ona gora do garsiya olduqgca aktual olan bels bir
sual ¢ixir: Ayri-ayr internet istifadacisi ndqteyi-nazarindan 6z tahliikasizliyini
neca tomin etmali? Inkarolunmaz faktdir ki, on yaxst miihafizo — iimumiyyatla,
yoluxma imkanma yol vermomokdir. Lakin qeyd etdiyimiz kimi, internet
istifadocilorinin he¢ do hamisinin rogomsal savadliligi tolob olunan soviyyodo
olmur. Ona goro do informasiya tohliikesizliyi sferasinda foaliyyst gostoron
ekspertlorin  tovsiyolorino omol etmok oldugca vacibdir. Belo tovsiyalordon
asagidakilari sadalamagq olar:

1. Ev daxilindo sobokoys neco birlogdirilmasindon asili olmayaraq qosulmus
istonilon kompiiteri kifayat qoder tohliikesiz is yeri hesab etmok olmaz.
Miitoxassislorin ironiya ilo dediklori kimi, yegano on tohliikesiz kompiiter
seyfdo saxlanilan, istonilon informasiya menbayindon, o ciimlodon elektrik
gida monbayindon olagosi kasilmis kompiiter hesab olunur;

2. Mintozom olaraq sizo maxsus verilonlorin vo xiisusilo on vacib fayllarin
ehtiyat surotlorini yaratmali; ©Ogor miimkiindiirso avtomatik ehtiyat
surot¢ixarmani qosmali;

3. Potensial tohdidlori tanimaga ¢alisin. Yoluxmanin an ¢ox yayildigi iisullar holo

ki, spam va fising elektron maktublardir;

Molum programlari yalniz rosmi saytlardan yiiklomali;

Siibhali internet-resurslara daxil olmamaly;

Namolum monbolordon gondorilon moktublart agmamali, xiisusilo bu

maktublarda linklor (adston ziyankar saytlara aparan) varsa;

o oA
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7.

8.

10.

11

12.

13.

14.

15.

[lkin kibergigiyena qaydalarma omol edin vo siibholi moktublar hagqinda
olagodar kibertohliikosizlik xidmatino (CERT) xabar verin;

Istor fordi, istorsa do korporativ sistem soraitindo is zamami fayllara giriso
mohdudiyyat qoyun. Korporativ sistemlorde miivaffogiyyatli hiicumun
ziyanim1 minimallagdirmaq t¢lin hor bir istifadegiye lazim olan fayllarla
islomok imkani yaratmali. Bu, hor seydon ovval hiicumun daxili sobokoya
yayillmasmin qarsisini ala biloer. Belo ki, bir istifadaci sisteminde hiicumun
naticolorinin aradan galdirilmasi problemli olsa da, soboko hiicumunun ziyani
az olar;

Miintozom surotds signatura osasinda antivirus vo digor miihafizo vasitolorini
yenilomoali. Yenilonmoni morkozlogdirilmis sokildo, yoni insan amilini istisna
etmok ticiin istifadoci olmadan aparilmasini tomin edin;

Android ©OS idarasi altinda isloyoan qurgularda Google Play-don istifado
zamani tohliikasizlik todbiri olaraq bu programin Google Play Protect
imkanmdan istifado etmok maoslohatdir. Belo ki, bu proqram olavasi Play
Market vasitosilo yiiklonon biitiin slavalori avvalcadon yoxlayir, qurgunu konar
manbalorden ola bilon potensial tohliikali alavalorin olub-olmadig tizra skan
edir, moévcud tohdid hagqinda istifadogini xobordar edir vo molum tohliikali
olavani sistemdaon yox edir;

Is yerini zorurat oldugu toqdirdo tork edorkon kompiiteri bloklamagq (yaxud da
sondiirmak) tovsiys olunur. Bu amilin unudulmasi verilonlorin sizmasi ii¢iin
miioyyon risk yaradir. Belo hallarda informasiyaya girisi istonilon adam, hotta
tosadiifi bir soxs do alds edo bilar;

Yalniz daim yenilogon lisenziyali proqgram tominatindan istifado etmoli.
Qonast namina pulsuz siibhali program tominatindan istifade etmomali.
Unutmamali ki, pirat program tominatinda oksor hallarda he¢ bir xobordarliq
edilmayan vo badniyyatlilers informasiyani ogurlamaga imkan veron ziyankar
kodlar (viruslar) yerlosdirilir;

Zoruri informasiya olan flog-kart, disk, hotta noutbuklarin itirilmasi
konfidensial informasiyanin sizma monbayi olmasi unudulmamalidir. Onu da
yaddan ¢ixartmaq olmaz ki, qurgunun 6ziiniin itirilmasinden doyan zarar bu
qurgunun i¢indoki informasiya sizmasindan doys bilon ziyanin yaninda
ohomiyyatsiz ola bilar;

Flos-kartlarin ziyankar kodlarin yoluxma monboyi olmasi sobabindon onlardan
istifado zamani diqqotli olmali. Bundan basqa, flog-kartlardan fayllarin
tohliikali tomizlonmaosinin istifadoginin goflotdo saxlanilmasi olmasi da yaddan
cixartlmamalidir. Belo ki, bu flog-kartlar1 olo kegiron badniyyatli hotta sado
barpa programlarinin kdmayilo “yox edilmis” fayllar1 aldo edo bilor;
Korporativ noutbukun gorunmayan agiq sobokoys vo ya kiberhiicumlardan
kifayot godor miihafizo sistemino malik olmayan ev sobokasing birlosdirilmasi
badniyyetlinin ofis informasiya sistemino vo ya toskilatin informasiya
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tohliikasizliyi infrastrukturuna niifuz etmosino komok eds bilor. Bu, onunla
baghdir ki, statistikaya gora agiq vo ev routerlorinin 45%-i ziyankar kodlarla
yoluxmus va ya etibardan salinmig qurgulardan ibarotdir;

16. iri hocmli fayllarin, xiisusilo fayllar arxivinin miibadilo edilmasindo ehtiyath
olmali. Belo ki, 20-50 Mbayt hacmli informasiyanin e-mail ilo géndarilmasi
mohdudiyyst sobabindon miimkiin olmadig {iciin istifadogilor alternativ
yollardan, misal ti¢iin gorunmayan agiq fayl-miibadilasi serverlorindon istifado
edirlor. Belo miibadils birbasa informasiya sizmasi monbayi oldugu kimi slavo
miirokkobliklor do yaradir. Informasiya tohliikesizliyi xidmeti bu miibadiloys
nozarot imkanma malik ola bilmadiyi {i¢iin bu tohdidin reallasma ssenarisi
onun naticasi ndqteyi-nozarinca oldugea ¢ox agir, bohranli ola bilor.

Noatico olaraq onu demok lazimdir ki, istonilon tohliikasizlik sistemi yalniz
xobordarliq edo vo sado omoliyyatlarda mohdudiyystlor qoya bilor. Onun
naticosinin todqiqini aparmaq is9 insan isidir. Elo bir vahid ssenari yoxdur ki, onun
komoyilo bir nego tohliikosizlik komponentini se¢ib miihafizo olunan somorali
soboko qurmaq miimkiin olsun. Basqa sozlo desok, artiq kohno sistemlorlo
mithafizo miimkiin deyildir. Yalnmz informasiya tohliikesizliyi iizro diinyavi
trendlora osaslanmagla informasiya tohliikosizliyi problemindo nailiyyatlor aldo
etmok olar. Informasiya tohliikosizliyi problemlorinin holli zamam sosial
miihondisliyi do yaddan ¢ixartmaq olmaz. Belo ki, ondan sirkoti qorumaq olduqca
miirokkobdir. Toassiif ki, sosial miithondislik istonilon masin tolimi sistemindon do
cox siiratlo inkisaf edir. Sosial miihondislik bazasinda doloduzluq hazirda gox
stirotlo yayilmaqdadir. Onun kdmayilo istonilon texniki miihafizo olunan sirkoti
sindirmaq olar. Daha doqiq desok, informasiya tohliikosizliyindo onsuz da on zoif
band mohz insan galacaqdir.
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TRIQONOMETRIK TONLIKLORIN HOLLI USULLARININ
MONIMSONILMOSI iLO SAGIRDLORIN ANALITIK VO EVRISTIK
FOALIYYOTLORININ INKISAFININ QARSILIQLI OLAQOSI

Acar sozlar: trigonometrik tonliklor, analitik va evristik foaliyyat, ‘“sobab-
natica” dialektikasi, cabri tonlik, bircins trigonometrik tonliklor, qarisiq tipli
trigonometrik tonliklor, qiymotlondirma va miihakima disulu ilo hall olunan
trigonometrik tonliklor, tonliyin kékii

Moqalada gostarilir ki, triqgonometrik tonliklor imumtohsil moktablorinda
riyazi tohsilin mithiim mezmun elementlorindan biridir. Triqonometrik tonliklarin hall
tsullarmin monimsonilmasi ilo sagirdlorin analitik vo evristik foaliyyatlorinin inkisafi
arasinda qarsilight  sokildo doyison “sobob-notico” dialektikasi vardir. isdo bu
dialektikaya dayanaraq praktiklorin faaliyyatindo 6ziinii gdstoran an sads triqgonometrik
tonliklorin hallin imumi yazilisinin ayani osaslarla arqumentlasdirilmomasi vo xiisusi
hallarin forglondirilmemasi, on sads olmayan triqonometrik tonliklorin halli il bagh
timumi cohatlorin vo hall iisullarinin se¢ilmasinin arqumentlogdirilmomasi, bu va ya
digar hall iisulunun totbiginds maxsusiliyin diqqat merkazins ¢okilmemsisi, sagirdlarin
naticonin  diiriist miiloyyon olunmasina ve arasdirmanin hoyata kegirilmosine
diggatlorinin  lazimi soviyyado yonoldilmomosi kimi c¢atismazliglarin aradan
qaldirilmasi yollara elmi sorhlor verilmisdir.

&.H.Hopazumos, B.A.A6dypaxmanos

B3AUMOCBSA3b PA3SBUTHS AHAJTUTUUYECKOM U 9BPUCTHYECKOM
JAEATEJBHOCTHU WKOJBbHUKOB C OBJIAJEHUEM METOJAMHU
PEIIEHUS TPUTOHOMETPUYECKNX YPABHEHUMI

Knwuesvle cnosa: mpuconomempuueckue ypagHeHusi, AHATUMUYECKdAs U
IspuCmuieckas 0esimeibHOCmy, JualeKkmuka ‘npuuuna-cieocmsue’”’, areebpauieckue
VpasHenus, 0OHOPOOHble MPUSOHOMEMPUYECKUE YPABHEHUS, MPUSOHOMEMPUIEeCKUe
VDAGHEHUsL CMEWAHHO20 MUNA, MPUSOHOMEMPULeCKUe YDAGHEHUs peuldemble nymem
OYEHKU U CYICOEHUS], KOPEHb YPAGHEHUS

B craThe nmokazaHo, YTO TPUTOHOMETPHUECKUE YPABHEHHUS SIBISIOTCS OJTHUM W3
BKHBIX DJIEMCHTOB MaTEMaTHIECKOTO 00pa30BaHMs B 00IIe00pa30BaTeIbHOM MIKOJIE,
CYLIECTBYET «IIPUUYUHHO-CIICJCTBCHHAS) IUAJCKTHKA MEXIy OBJIAJICHUEM METOIaMH
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pelieHrus TPUTOHOMETPUYECKHUX YpaBHEHHWW W pa3BUTHEM AHAIIMUTUYECKOU U
9BPUCTUYECKON JAEATEIBbHOCTU ydamuxcs. HMcxoas W3 3TOW  JUANeKTUKH, JaHbI
Hay4YHbIe OOBSCHEHHs CIIOCOOOB TPEOJIONICHUS TaKUX HEIOCTATKOB TPOSIBIISIONIEECS
paboTe  TIpaKTUKOB, Kak, o0Ommee o00O3HaUYeHHWE  PEIICHHS  IPOCTEHUITNX
TPUTOHOMETPUUIECKUX YPAaBHCHUU HE apryMEHTHPYIOTCS HATJISIIHBIM 0OOCHOBaHHUEM,
HE pa3jNyaeTCsl YaCTHBIC CIIydau, HE ONPAaB/IbIBACTCS 1EIeCO00Pa3HOCTH MPUMEHEHUS
TOrO WJIM HHOIO METOJAa pPELIEHUs, HEAOCTAaTOYHAsl HaIpPaBJICHHOCTb BHUMAaHUSA
y4aliuxcsi Ha paBUIbHOE ONpeeIICHUE pe3ysibTaTa U IPOBEACHUE UCCIIEIOBAHMUS.

F.N.Ibrahimov, V.A.Abdurahmanov

THE RELATIONSHIP BETWEEN THE DEVELOPMENT OF ANALYTICAL
AND HEURISTIC ACTIVITIES OF STUDENTS WITH THE MASTERY OF
METHODS FOR SOLVING TRIGONOMETRIC EQUATIONS

Keywords: trigonometric equations, analytical and heuristic activity, "cause-
and-effect” dialectic, algebraic equations, homogeneous trigonometric equations,
trigonometric equations of mixed type, trigonometric equations solved by evaluation
and judgment, the root of the equation

The article shows that trigonometric equations are one of the important content
elements of mathematical education in secondary education. There is a "cause-and-effect"
dialectic that alternates between the mastery of control methods of trigonometric equations
and the development of students' analytical and heuristic activities. Based on this dialectic,
the practitioners should not argue that the general writing of the simplest trigonometric
equations at the level of solution and not to differentiate specific cases, justify the choice of
general situation and management methods related to the solution of the simplest
trigonometric equations, scientific explanations were given for ways to overcome the
shortcomings, such as failure to do so.

Movzunun aktualligr. “Triqonometrik tonliklor” {imumtohsil moktob-
lorinds riyazi tohsilin miithim mozmun elementlorindon biridir. Trigonometrik
tonliklorin hall tsullarinin monimsonilmasi ilo sagirdlorin analitik vo evristik
foaliyyotlorinin inkisafi arasinda qarsiigh sokildo doyison “‘sabab-notico”
dialektikas1 vardir. Pedaqoji proseslorin miisahidosi gostorir ki, bu dialektika
praktik pedaqoqlarin faaliyystlorinde diqqet morkozine ¢okilmir vo noticado
sagirdlorin ham trigonometrik tonliklorin holl tisullariin monimsonilma soviyyasi
gozlonilon noticoloro adekvat olmur, hom do onlarin analitik vo evristik
foaliyyatlorinin harmonik inkisafinda c¢atismazliglar mévcud olur. Praktiklorin
foaliyyotindo miisahido olunan bu ¢atismazliq triqgonometrik tonliklorin halli
isullariin monimsonilmosi ilo sagirdlorin analitik  vo evristik foaliyyatlorinin
inkisafinin qarsiliglt slagesinin elmi-nazari va texnoloji baximdan dyronilmomasi
ilo baghdir.

49



F.N.Ibrahimov, V.0.Abdurahmanov

Tadgiqat isindon aldo olunan materiallar iizra interpretasiya. Malum
oldugu kimi, yunanlar basoriyyatin inkisafinda trigonometriyani elmlordon on
vacibi hesab edirdilor. "Ugbucaqglarmn &l¢iilmosi" manasmi veran yunan monsoli
"trigonometrya" termini trigon - ligbucaq, metrik — dlgma sozlorinin birlogme-
sindon almigdir. Triqgonometriyanin elmi inkisafinda L. Eylerin xidmatlori
danilmazdir. O, «Jntroductio in analysis infinitorum» (1748) asorini yazaraq
trigonometriyant funksiyalar elmi kimi togdim etmokls, onun analitik izahim
verdi, bir ne¢o asas diisturdan alinan biitiin diisturlar toplusunu mévcudlugunu
aciqlamis oldu. Toroflorin kigik harflorlo va garst bucaqlarin boyiik harflorle
isaro olunmasi biitiin diisturlar1 sadelosdirmays, onlara aydinliq ve doqiqlik
gotirmaya imkan verdi. Eyler triqgonometrik funksiyalarin qiymatlorini uygun
xatlorin daironin radiusuna nisbati kimi qobul etmoyi diisiindii.

Trigonometriya hondasi asasda yarandi, hondasi bir dils sahib oldu vo
hondasi masalolorin  hollindo totbiq olundu. Cabri simvolizmin inkisafi
trigonometrik miinasibatlori diistur goklinde yazmaga imkan verdi. Monfi
adadlerin totbiqi bucaqlarin va qdvslarin istiqgamatini miloyysn etmoak imkanini
yaratmis oldu. Trigonometrik funksiyalarin ododi bir arqumentin funksiyasi
kimi Oyronilmasi, trigonometrik funksiyalarin analitik nozoriyyosinin
islonilmosine asas yaratdi. Eyler hamg¢inin kompleks arqumentin trigonometrik
vo {stlii funksiyalar1 arasindaki olagoni kosf etdi. Nyuton torofindon
triqgonometrik funksiyalarin qiymaotlorinin istonilon doqiqliklo hesablamaga
imkan veran analitik iisul yaradildi. Eylerin baglatdig1 triqonometrik funksiyalar
nozariyyasinin analitik qurulmas: dahi rus alimi N.I. Lobagevskinin asarlorindo
basa catdi.

Odadi bir arqumentin funksiyas1 kimi trigonometrik funksiyalara dair
miasir baxis boylik Olgiido fizikanin, mexanikanin vo texnikanin inkisafi ilo
olagodardir. Bu funksiyalar miixtolif dovri proseslorin Oyronildiyi riyazi
aparatin osasini togkil edirdi.

Triqgonometriya elementlorinin riyazi tohsilin mozmunda xiisusi yeri
vardir. Bunu hom iimumi tohsillo bagli zamanin c¢agrislar1 ilo, hom do
riyaziyyatin ~ monimsonilmasi  prosesinin  daxili mentiqgi ilo  bagh
arqumentlosdirmak olar.

Umumtohsil moktoblorinds riyaziyyat fanninin miiasir kurikulumunun
totbiginodok  sagirdloro  trigonometriya  {izro mozmun  elementlori
“Trigonometriya”, “Cobr vo elementar funksiyalar”, “Cobr vo analizin
baslangic1” kurslarinda Oyradilmisdir. Riyaziyyat fonn kurikulumunda
soziigedon elementlor asason “Cobr vo funksiyalar” mozmun xottindo ehtiva
olunur, eyni zamanda mozmun xatlori (bunlarin say1 besdir) bir-biri ilo dialektik
olagoyo malik oldugundan digor mozmun xotlorindo do miioyyan
imkandasiyiciliq funksiyasi lizro miioyyon qodor 6ziino yer alir. Basqa ciir ola
da bilmaz, ¢iinki vahid olan riyaziyyat kursunun har bir elementi bu va ya digor

50



TRIQONOMETRIK TONLIKLORIN HOLLI USULLARININ MONIMSONILMOSI ILO...

soviyyado dialektik olagoys malik olmalidir, oks halda riyaziyyat kursu
toskilatlanmis sistem (tam) olmazdi, yoni tamliq xassosini saxlaya bilmozdi.

Trigonometrik tonliklor orta iimumtohsil moktobinin riyaziyyat kursunda
asas yerlordon birini tutur. Machulu triqoonometrik funksiya igarosi altinda olan
tonliklor hom tadris materialinin mozmun elementlorinin monimsanilmasi, hom
do bu prosesds tolimin bir ¢ox miihiim iisullarinin formalagsmasina sabab olan
cox sayda mixtalif nozori vo totbiqi xarakterli masololorin hoallinds istifads
oluna bilirlor [3, 5.302-305].

Umumtohsil moktoblorinde sagirdlor triqgonometrik tonliklorin hollinin
miixtolif tisullart ilo tamig olurlar.Yeri golmiskon vurgulayaq ki, digor tonlik
novlorinds oldugu kimi, trigonometrik tonliklori holl etmok, mochulun verilon
tonliyi eyniliys ceviron biitiin qiymatlorini tapmaq vo ya hollin olmadigim
gostormok demokdir, hanst ki, machulun bu qiymatlorine tonliyin koklori
deyilir. Trigonometrik tonliklor miixtalifdir vo onlarin hamisini hoall etmak ii¢iin
iimumi bir tisul yoxdur. Malum olan budur ki, trigonometrik tonliklorin boytik
bir gqismi sada triqonometrik tonliklorin hallina gatirilir. Uzun illor orzinde
subyekti oldugumuz pedaqoji idaroetmo vo rohborlik foaliyystimiz séylomoyo
osas verir: “Sagirdlorin bu prosesdo asagida 6ziino yer alan {i¢ istigamotdo
foaliyyotdo miioyyon dorocodo ¢otilik ¢okdiklorinin, yanlighqlara yol
verdikolorinin sahidi oluruq, hansi ki, bunlar todris prosesindo miiallimin
miisahido olunan catismazliglart toradon sabablors lazimi digqoet yetirmomasi
ilo sortlonir”. Sozligedon soboblor sirasina aid oluna bilor: 1) ©n sado
triqgonometrik  tonliklorin  hallinin  iimumi  yazilisinin ~ oyani  osaslala
arqumentlogdirilmomasi vo xiisusi hallarin forqlondirilmomosi; 2) On sado
olmayan trigonometrik tonliklorin holli ilo bagli imumi cohatlorin vo hall
tsullarinin  secilmosinin arqumentlosdirilmomosi; 3) Bu vo ya digor hall
tisulunun totbiqindo maxsusiliyin digqot morkozino ¢okilmomasi, sagirdlorin
noticonin diiriist miioyyon olunmasina vo arasdirmanin hoyata kegirilmosino
diggalarinin lazimi saviyyads yonoldilmomasi.

On sado trigonometrik tonliklorin  hollinin  imumi yazilisinin
osaslandirilmasi vo xiisusi hallarin forglondirilmasi yoniimli tadrisin qurulmasi
ilo baghh movqgeyimizo, yanasmalarimiza sinx = a (1) tenliyinin halli ilo
aydinlq gotirak.

Onco, sagirdloro oyani osaslarla aydinlasdirilmalidir ki, sinx =a
tonliyinin hor bir kokiino, y = sin x sinusoidi ilo y = a diiz xottinin bir kosismo
noqtasinin absisi kimi baxmaq olar vo oksino, har bir belo kosismo ndqtosinin
absisi (1) tonliyinin koklorindon biridir.|a| > 1 oldugda y = sin x sinusoidi
y = a diiz xotti ilo kosismir. Bu halda (1) tonliyinin koki yoxdur. |a|] <1
olarsa, y = sin x sinusoidi vo y = a diiz xattinin sonsuz sayda ortaq noqtolori
vardir. Bu halda (1) tonliyinin sonsuz ¢ox kokii vardir.
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Tutaq ki, 0 < a <1.0Onda < x < m intervalinda iki A4 vo B kosismo
noqtosi alinir. A noqtasi —g <x< g intervalina da daxil olur. Buna gora do A
noqtosinin  absisi arcsina-ya borabordir. B noqtosine  goldikdo 1so onun
absisinin  — arcsina oldugunu anlamaq o qoader do ¢atin deyildir.y = sinx
sinusoidi ilo y = a diiz xottinin biitlin galan kosismo noqtolorini iki qrupa
ayirmaq olar: 1) birinci qrupdaki noqtolor A —dan 2m-nin misli qodor
mosafodadir. Buna goro do absislori arcsina + 2nm olur. Burada n —nin
qiymati biitlin tam adadlordir; 2) ikinci qrupdaki noqtslor B —don 2m-nin misli
godor masafodadir. Buna gors do absislori m — arcsina + 2kmr =— arcsina +
2f+1rrolur. Burada £#—nin qiymati biitlin tam adadlordir.

Belolikla, (1) tonliyinin iki qrup kokii olur: x = arcsina + 2nmw  (2) vo
x = —arcsina + (2k + 1) (3).

Hor iki grup koklori x = (—1)™arcsina + mm (4) disturu ilo ifados
etmoyin miimkiin oldugunu asanligla basa diismok olar; burada m —in qiymati
biitlin tam adadlor olur. Dogrudan da m ciit adod olduqgda (4) barabarliyi (2)-yo,
m tok adad olduqda (3) cevrilir. Belolikla, < a <1 oldugda (1) tenliyinin
biitlin koklori (4) diisturu ile ifado olunur.

Homin noticoys —1 <a <0 oldugda da golmok olar (Qabaqcil
tocrilbaya malik miiollimlor bu halin miistaqil arasdirilmasini sagirdlora toklif
edirloar).

Sagirdlorin diggotia = 0 vo a = £1 halina yonoldilir. Qonasto golinir
ki, a = 0 olduqda sin x = a tonliyinin koklori x = mm (5) olur; burada m —in
qiymatlori biitiin tam adadlor olur. Sagirdlors aydin olmalidir ki, (4) diisturu da
homin noticoni verir. a = 1 olarsa, sinx = a tonliyinin koklori x = g +2km (6)

odadleri olacaqdir; burada k —nin qiymotlori biitiin tam ododlor olacaqdir.
Sagirdlor osaslandirmagi bacarmalidir ki, (4) diisturu bu hali 6doyir.a =
—1olarsa, sinx = a tonliyinin kokii x = —g +2kn (7). a=0 vo a=
+1oldugda (4) timumi diisturuna miiraciot etmodon dorhal (5), (6), (7)
diisturlarindan istifado etmok maqsads daha uygundur. Qeyd olunmalidir ki,
ancaq tolob edilon x bucagi radianlarla ifads edildiyi hallarda (4), (5), (6) vo (7)
diisturlarindan istifado etmok olar. x bucagi doracalorle ifade edilmis olarsa,
tobii ki, bu diisturlar doyisdirilmolidir. Masolon, (4) diisturu ovozino x =
(=)™ arcsina + 180°m, (5) disturu ovozino x = 180%m diisturundan
istifado edilmoalidir [4, s.269-272].

On sado olmayan trigonometrik tonliklori holl edorkon asagidaki timumi
cohatlori nazars almaq faydalidir.

Tonliys, miixtolif arqumentlordon asili olan miixtolif triqgonometrik
funksiyalar daxildirso, onu ¢evirmalorin kdmaoyi ilo bir vo ya bir ne¢o sado
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tonliklorin holline gotirmok lazimdir. Bunun {iglin biitiin funksiyalar eyni
arqumentli bir triqgonometrik funksiyaya gatirilir vo holl olunur.

Triqgonometrik tonliklorin hollinda, cobri tonliklorin hallindo oldugu
kimi, mochulun miimkiin qiymatlari ¢oxluguna fikir vermak lazimdir.

sinx,cosx funksiyalar1 x —in biitiin haqiqi qiymsatlorinds, tg x
funksiyas1 x # g(Zk +1) vo ctgx iso x# kmk= ;x1; £2; £3; ..
olduqda toyin olunur.

Trigonometrik funksiyalarin torifino gors, triqgonometrik tonliklorin
miimkiin qiymaetlori ¢oxlugu yalniz hoqiqi adadlor olmalidir.

Holl zamani aparilan ¢evirmalor noticosindo mochulun  miimkiin
qiymatlor ¢oxlugunun genislonmosi vo daralmasi olava kok alinmasina vo ya
kok itirilmasina sobab olacagini da yaddan ¢ixarmaq olmaz. Bu halda tonliyin
halli doqiqglesdirilmalidir [5, s.108-109].

Umumtohsil moktoblorinds todris olunan riyaziyyat fonninin mozmunda
on sado olmayan miixtalif ndv triqgonometrik tonlik niimunalori do ohats olunur.
Bularn sirasina aid etmok olar:

* Trigonometrik  funksiyalardan birino goéro cobri tonlik olan
trigonometrik tonliklor (doyisonin ovozlonmasi ilo hall olunan tonliklor);

* Cabri tonliklors gatirilon trigonometrik tonliklor;

* Bircins va bircins tonlliklora gatirilon triqonometrik tonliklor(Sinus vo
kosinusa gora bircinsli triqgonometrik tonliklor);

* asinx + bcos x = ¢ soklindo olan trigonometrik tonliklor(komokgi
bucaq daxil etmoklo vo ya universal avozlomo iisulu ilo hall olunan tonliklor);

* Eyni adli triqonometrik funksiyalarin daxil oldugu triqonometrik
tonliklor;

* Vuruqglara ayrilmaqla hoall olunan triqgonometrik tonliklor (sol torofi
vuruglara ayrilan va sag torafi sifir olan tonliklor);

* Doaracasini azaltmagqla hall olunan trigonometrik tonliklor;

* Hasilin como, comin hasilo ¢evrilmasi ilo hall edilon trigonometrik
tonliklar;

* Qarisiq tipli trigonometrik tonliklor;

* Qiymoatlondirmo vo miihakimo iisulu ilo hall olunan triqgonometrik
tonliklor [6, 5.370].

Els trigonometrik tonliklor var ki, onlar1 yuxarida geyd olunan iisullarin
bir neco-sini eyni zamanda totbiq etmoklo holl etmok miimkiin olur.Yiiksok
doracali trigo-nometrik tonliklori, asason, molum diisturlarin komoyi ilo, onlarin
doracasini asagl salmaq, sonra iso miimkiin olduqda eyni arquments gatirmoak,
yaxud da trigo-nometrik funksiyalarin birino nozoron yiiksok doracoli cobri
tonlik kimi holl etmok lazimdir. Bir ¢ox tonliklorin halli (sin? x + cos?x)" = 1
eyniliyinin totbiqi ilo asanlasir.
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Trigonometrik tonliklorin hallinds grafik (qrafikin qurulmasi yolu ilo
holl), funksional (hoall zamani bozi teoremlor istifado olunur), homginin
funksional tisulun xiisusi novii olan funksional avozlomo metodundan istifado
etmok lazim golir. Onu da geyd etmak yerina diisor ki, triqgonometrik tonliklor
sistemlorinin  holli trigonometrik tonliklorin  vo ilimumiyyatlo, tonliklor
sisteminin hallinds istifads olunan iisullara asaslanir.

Qeyd etmok lazimdir ki, trigonometrik tonliklorii hoall etmok {iciin
triqgonometriyanin biitiin bolmalari lizro sagirdlorin biliklorinin (trigonometrik
funksiyalarin xassolori, triqgonometrik ifadolorin ¢evrilmasi isullar1 vo s.)
sistemlosdirilmasi tolab olunur, riyaziyyat fonninin diger mozmun xatlori iizro
oldo olunmus bir ¢ox tolim materiallart da digqet morkoazino gatirilmali olur.
Bagqa sozlo, triqgonometrik tonliklorin halli tisullarinin menimsonilmasi prosesi
movcud-sagirdin tocriibbosindo 6ziino yer almis bacariglarin yeni mozmuna
kogiiriilmasini nozords tutur. Soylodiklorimizs rogmon, belo gonast hasil olur ki,
trigonometrik tonliklorin hallinds gorak olan asas bacariglarin formalagdirilmasi
metodikast miikommal soviyyads islonib hazirlanarsa, bu, riyaziyyat fonnini
iizro gozlonilon noticalorin oldo olunmasina miisbat tosir etmis olar. Odur ki,
miollim trigonometrik tonliklori hoall etmok ii¢lin bacariq vo vordislorin
formalasdirilmasi tisullarina kifayot qodor diqgatli olmalidir. Ancaq bu masals o
godor asan reallasmir. Sagirdlorin fordi xiisusiyystlorinin, xiisuson do onlarin
tofokkiir torzlorinin, potensial imkanlarmin forqliliyi, trigonometrik tonliklorin
miistosna doracodo miixtolifliyi sozligedon prosesin hoyata kecirilmasindo
optimal variantin secilmasini zoruri edir. Triqonometrik tonliklorin név
miixtolifliyi sagirdlorin hall {isulunu se¢cmosindo miisyyon ¢atinliklora sabab
olur. Sagird aldo etdiyi biliklori bir obyekt iizorindon digor obyekt iizorino
kecirmok imkanina malik olmalidir. Basqa s6zlo, o, riyazi biliklori sistemindon
bu va ya digor triqgonometrik tonliyin halli ii¢lin zorurilorin foallagdirilmasina vo
bu biliklorin fikri horokot formasinin mogsodouygun seg¢ilmosino nail ola
bilmalidir. Bu fel (horokat formasi) bacariqdir. Yeri golmigkon vurgulayaq ki,
metodik odobiyyatda "bacariq" anlayisinin miixtolif sorhlori mdvcuddur [2,
s.204].

Mosalon, A.V. Petrovski vurgulayir ki, "bacariq" dedikds, mdvcud
molumatlar, biliklor vo ya anlayislardan istifado etmok, ogyalarin vacib
xassolorini miioyyonlogsdirmok vo miioyyon nozori vo ya praktik mosalolori
ugurla hall etmak {igiin onlarla igslomak xiisusiyyati baga diisiiliir. T.B. Buligina
gora,“...bacariq miioyyon bir foaliyyoti sliurlu sokildo yerino yetirmok
xisusiyyetidir”. M.V. Matyuxina bildirir ki, bacariq bir faaliyystin ugurlu
icrasini tomin edon bilik vo vordislorin birlosmosidir. Vordislor foaliyystin
avtomatlagdirilmig  dsullaridir.  Bilik  sliurdaki  subyektiv ~ obrazlarin
miixtolifliyidir.
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Yuxarida vurguladiq ki, bir qodor miirokkab tonliklorin  holli miioyyon
cevirmalorin kdmayi ilo sado triqgonometrik tonliklorin hollina gatirilir, hans1 ki,
onlarin  hollinin dyradilmasi prosesinds digqet moarkozina ¢okilmali, xiisusi
vurgulanmali moqamlar vardir. Triqgonometrik tonliklorin hansi ndv hall tisulunun
movcudlugu ilo bagh secim etmok, secilmis {lisulu diizgiin hoyata kecirmok,
tonliyin kokiinii sohfsiz formulo etmak sagirdlor iigiin, tobii olaraq, miioyyen idrak
¢otinliyi yaradir. Oslinds belo vaziyystin mévcudlugu arzuolunan haldir va todris
prosesinin sagird liglin giiciicatan ¢atinliyin méveudlugu onun oqli faaliyyetinin
foallagsmasinin osasinda durur. Sagird diisdiiyli problemli situasiyani1 aradan
qaldirmaq Tglin analitik vo evristik montiq formalarindan, basqa sozle, oqli
foaliyyotin analitik vo evristik novlorindon faydalanmaq moacburiyystinds qgalir.
Miiollim bilmalidir ki, triqgonometrik tonliklorin halli sagirdlorin analitik vo evristik
foaliyyat ndvlorinin optimal variantlarin1 se¢mok tocriibosini inkisaf etdirir, eyni
zamanda da belo bir tocriibonin mdvcudlugu trigonometrik tonliklorin halli
dsullarinin  diizglin  segilmasi vo hallin diizglin natico ilo  sonuclanmasin
sortlondirir. Burada “sabab” ilo “notice” funksiyalar1 qarsiliqh sokilde dayisilmis
olur [2, s.203].

Qonaotimizo goro, triqgonometrik tonliklorin sado triqgonometrik tonliklora
gotirilmoasi {iglin holl tisulunun seg¢ilmosi, secilmis tisulun diizglin totbigi vo
tonliyin hollinin miioyyon olunmasi ilo bagli sagirdlorin faaliyystindo tozahiir
edon cotinliklor vo yanilmalarin aradan qaldirilmasi ti¢lin - digqet morkozindo
saxlanilmast vacib olan mogamlarmin interpretasiyani asagidaki mozmunda
formalasdirmaq moaqsado uygun olar.

Tutaq ki, sinx + cosx = V2, |sinx + cosx| = /2, |sinx| + |cosx| = 2
tonliklorini holl etmok tolob olunur. Bi ¢ox hallarda sagirdlor verilmis
tonliklorin hallinde “tonliyin her iki torafini kvadrata yiiksaltmoklo onun sado
trigonometrik tonliyino gotirilmasi”ni Ozlorinin moxsusi osaslandirilmig
forziyasi kimi qobul edir. Hlbuki, bu tonliklor bir-birilorino oxsasalar da onlarin
hor birino eyni yanasmani totbiq etmok, fikrimico, optimal hall yolu olmaz.
Birinci tonlikdo “hor iki torofi kvadrata yiiksoltmo {isulu” totbiq olunarsa,

2
alinar: (sinx + cosx)? = (V2)"; sin’x + 2sinxcosx + cos?x = 2. Bu tonliyi

hall etsok, onda olavo olaraq sinx + cosx = —/2 tonliyinin do hollori do
verilmis tonliyin hollor ¢oxluguna daxil olur, slave koklor alinir. Mohz buna
gbra do yoxlama prosesinin totbiq edilmasi liizumu yaranmis olur. Yaxst olar

ki, sinx + cosx = v/2 tonliyini holl etmok ii¢iin hor iki torofin g ifadasing
vurulmasi ilo hayata keg¢irilon hall yolundan istifade olunsun, onda alariq:

gsinx +gcosx = g\/f
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Burada sinx cos% + sin % cosx = sin (x + E) eyniliyindan istifads etsok,
sin (x + %) =1; x+ % = §+ 2rtk, x = % + 2mk tapmus olariq.

|sinx + cosx| = V2, |sinx| + |cosx| =2 tonliklorinin hor birini hall
etmok {i¢iin yuxarida soziigedon hall iisulundan istifado etmok olar, ¢linki hor
iki tonlikdo sag vo sol toroflor miisbot adadlordir. |sinx + cosx| = V2 tenliyini
hor iki torofini eyni zamanda kvadrata yiiksoltdikdo sin?x + 2sinxcosx +
cos?x = 2 alinacaq. Bu tonliyi sadolosdirsok sin2x = 1 alariq. Bu tonliyin

do holli 2x = g + 2mk, x = §+ mk olacagq.

Lakin |sinx| + |cosx| = v/2 tenliyindo mosolo bir qodor farqlidir. Tenliyi
kvadrata yiiksaltsak, sin?x + 2|sinx||cosx| + cos?x = 2 alariq vo bu tonlik
|sin2x| =1 soklino diisor. Onun holli iso sin2x =1 vo sin2x = —1
tonliklorinin hallindon ibaratdir.

Triqgonometrik tonliklori hall etdikden sonra alinan kdklorin birlosdiril-
mosi mosalosi sagirdlor torofindon ¢otinliklo gavranilir. Ona gorodo bir ¢ox
moasololori holl etdikdon sonra cavablari birlogdirmok c¢otin olduguna goro
ovvalcadon bu problemi holl etmok olverigli olur. Fikrimizco, burada homin
problemi hall etmayin yolu har torofi yenidon kvadrata yliksatmak, sonradan iso
yarimarqument diisturunu totbiq etmokdir.

|sin2x|? =1
Bilirik ki, ifadonin modulunun kvadrati ilo ifadonin kvadrati barabordir.
Onda sin?2x =1 yarim arqument diisturunu totbiq etsok, ———X =1,
1—cos4x =2 cos4x = —1. Demodli, 4x = + 2nk, x = % + %k olacagq.

Sagirdlors anlatmaq lazimdir ki, miioyyon bir yanagsmanin bir tonliyin
hallinds dogru olmasi, onun digar tonliyin hallinds do optimal hall yolu olmast
demok deyildir. Se¢im yollarmin varianthilifina osas yaradan tonlik
niimunolorinin {izorinds sagirdlorin foaliyysts calb olunmasi onlarin evrestik
foaliyyatlorinin tonzimlonmasi ti¢lin vacibdir. Masalon, sagirdlora bels bir sual
vermok olar: “Ogoar triqonometrik tonlikds yalmz sin?ax vo ya cos?bx istirak
edirso, onda bu tonliklorin alinmis hallorini birlosdirmok problemi yagsanmamasi
tiglin neca harkat etmok olar?”

Burada miollim 06z fasiltatorlugu ilo sagirdlori “Yarimarqument
diisturlarinin kémayi ilo doracasini asagi salmaqla bu problemlo garsilagsmadan
yan kegmok miimkiindiir” gonaotino golmolorino nail olmalidir. Vo ya basqga bir
tonlik tizorindo sagirdlori idraki foaliyyoto colb etmok olar.

Misal. cos?3x = i tonliyin hall edin.

Bu tonlik cos3x —o goro ikidorocali tonlikdir. Onu(doracosini asagi

14+cos6x 1 1
=5 buradan cosé6x = —3

salmaqla) asagidaki kimi yazmaq olar:
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tonliyini alariq ki, onun halli x = i%(n - E) + %- 2nn,nez vaya X =
i% + 7;—” ,ne z soklindadir.

“Tonliklorin hallorinin birlegdirilmasi halindan davamli olaraq qagmaq”
mogsadouygun deyildir. Sagird bu mosaloys do bolod olmali, onun ¢omini
(yolunu) Oyronmolidir. Bu baximdan cosx — cos3x = 0 tonliyinin hollino
sagirdlorin digqgatini ¢akmak olar.

Tonliyini hall edorkon trigonometrik funksiyalarin cominin hasilo
cevirmosindon istifado etsok, onda alariq: 2sinx - sin2x = 0. Hasilin sifir
olmasindan vuruqlardan he¢ olmasa birinin sifir olmasi aliir. Onda sinx =

, sin2x = olur. Bu tonliklorin halliiso x = mn, x = %k olacaq. Aydindir
ki, n, k tam ododolori liglin n hallor ¢oxlugu %k hallor ¢goxlugunun torkibindo

olacaq. Ona gora do verilmis tonliyin hallini n?k kimi gotiirmak olar.

Bozi hallarda tonliyin hollini tapmaq iisiin onu iki sade triqonometrik
tonlik soklino salib, homin cavablarin ortagini tapmaq lazimdir. sin2x +
2cos8xr=23 tonliyini holl edon zaman sagirdlor bilmalidirlor ki, verilmis tonliyi
yalniz sin2x =1 vo cos8x = 1oldugda halli var. Demali, tonliyin hallini
tapmaq U¢iin sin 2x = 1 va cos 8x = 1 tonliklorini 6dayan eyni x —lari tapmaq
lazimdir. Bu tonliklorin hallori iso uygun olaraq x = % +mn,nez vo x =

”Tk, k € z, ¢oxluglaridir. Aydindir ki, cos8x =1 tonliyinin holli olan x =
%k,k € z, hom do sin2x = 1 tonliyini 6domolidir. Ona goéro miioyyon k vo
n —lor {iciin %+ mn = ”Tk ,ne z,k e z olmahdir. Buradan k = 4n + 1 alariq.
Yoni k = 4n + 1 soklindos olarsa, % + mn vo %k coxluglar1 eyni ¢oxluglar olar.

Beloliklo, sin2x 4+ 2cos8x =3  tonliyinin  hollori % +mn,nez

soklindadir.

Umiimiyyoatlo, trigonometrik tonliklorin hollori zamam ortaya ¢ixan bu
problemlorin  halli yollarinin sagirdlor torofindon arasdirilmasi sagirdlorin
analitik vo evrestik faaliyyetlorinin tonzimlonmasi {igiin vacibdir. Qeyd edok ki,
tonliklorin hallinin olub-olmamasinin aragdirilmasinin, hallorin yoxlanilmasinin
sagirdlore tapsirilmasi onlarin analitik vo evrestik faaliyystlorini tonzimloyir.
Trigonometrik tonliklorin halli prosesindo kokiin diirlist(diizglin) miioyyon
edilmosi mogsadli yoxlamanin aparilmasina sin x + cos x = 1 tonliyinin hor iki
torofinin kvadrata yiiksaldilmasi yolu il hallindon niimuns kimi faydalanmaq
olar.

Bu tonliyin hor iki torofini kvadrata yiiksoltsok, alariq:

sin®x + 2sinxcosx + cos*x = 1.
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Lakin sin?x + cos?x =1 olduguna goro, 2sinxcosx =0 olur. sinx =
olarsa, x = mn, cosx = olduqda iso x = % + km olur. Bu iki qrup halli bir
x = g - n diisturu ilo yazmagq olar.

Verilon tonliyin hor iki torofini kvadrata yiiksoltdiyimiz iigiin alinan
koklorin igorisindo konar koklorin olmasi hali miimkiindiir. Mohz buna gors do

yoxlama aparilmalidir. x = g ' n qiymatlorinin hamisini 4 qrupa ayirmagq olar:

1)x = 2km; (n=4k); 2)x =g+2kn; (n=4k+1);

3)x =m+ 2km; (n =4k + 2); 4)x=%ﬂ+2kn; (n =4k + 3).

x = 2km olduqda, sinx+cosx =1 olur. Buna goro do x =
2km qiymaotlori verilon tonliyin kokudiir. x =§+ 2km  olduqda, sinx +
cosx=1 olur.

Demali, x = g+ 2k do verilon tonliyin kokiidir. x = m + 2km
olduqda, sinx + cosx = —1 olur. Buna goro x = m + 2km qiymatlori verilon
tonliyin kokii deyildir. Bunun kimi do x = % T + 2km qiymatlorinin ds tonliyin
kokii olmadigr gosterilir.

Belaliklo, verilon tonliyin koklori asagidakilardir: x = 2km vo x = §+

2nm, burada k vo n istonilon tam odadlordir [4, 5.286].

Toanliklorin hallinin olub-olmamasinin arasdirilmasina a sinx + b cosx =
¢ tipli tonlik tizoride sagirdlorin faaliyyata calb edilmasi niimuna kimi qobul
oluna bilor. Homin kateqoriyadan olan tonliklori hoall edorkon sagirdlor verilmis

tonliyin hor iki terofini Va2 + b? ododino bolmoklo, sin(x + a) = —

VaZ+b?
soklino gotirmali olurlar. Buradan da almir ki, |\/ﬁ <1 olduqda,

asinx + b cosx = c tonliyinin hallini

c
x = —a+ (—D*arc sin———+ nk , kez
va? + b?

kimi gostormak olar. Burada a adodi a = arc cos

a . b
a = arc sin
a?+b?’ Va2+b2

boraborliklorindon vo ya a —nin hansi riibo diisdiiyi molum olduqda, a =

arct gs baraborliyindan tapilir. |\/ﬁ > 1 olduqda tonliyinin tonliyinin halli
yoxdur.
Basqa bir niimuna. 3 — cos?x —3sinx = & sin’x —3sinx+2=

sinx =y olsun, onda y?2 — 3y + 2 =0, buradan y; = 1, y, = 2. sinx adodi
2-ya borabor olmadigi liclin - sin x = 1 tonliyi holl edilmalidir [1, s.62].
Tadqgiqat isinin elmi yeniliyi. Trigonometrik tonliklorin hall iisullarinin
monimsonilmasi ilo sagirdlorin analitik vo evristik faaliyyatlorinin inkisafi
arasinda qarsiligqlt sokildo doyison “sobob-natico” dialektikasinin mévcudlugu
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diggat morkazina ¢okilmisg, bu alagonin reallasdirilmasinin metodik aspektlorino
aydinhq gotirilmisdir.

Tadqiqat isinin praktik ahmiyyati. Praktiklorin foaliyyotindo Oziinii
goston on sado triqgonometrik tonliklorin hollinin imumi yazilisinin oyani
osaslala arqumentlosdirilmomasi vo xiisusi hallarin forglondirilmomasi, on sado
olmayan triqgonometrik tonliklorin holli ilo bagli fimumi cshatlorin vo hall
tsullarinin se¢ilmasinin arqumentlosdirilmomasi, bu vo ya digor hall iisulunun
totbigindo moxsusiliyin digqget morkozine ¢okilmomaosi, sagirdlorin noticonin
diirlist miisyyon olunmasina va arasdirmanin hayata kegirilmasina diqgatlorinin
lazimi soviyyada yoOnoldilmomasi kimi ¢atismazliglarin aradan qaldirilmasi
yollarina elmi sorhlor verilmisdir.

Natica. Triqonometrik tonliklorin halli tsullarinin monimsonilmosi ilo
sagirdlorin analitik vo evristik faaliyyatlorinin inkisafi arasinda “sabob-natico”
dialektikast movcuddur, bu dialektikanin diqqst markezine ¢okilmasi riyaziyyat
fonninin tadrisinds gozlonilon naticolorin reallasmasina miisbat tasir gdstarir.

ODOBIYYAT

1. Ibelev B.M., Moiseyeva ZI, Svartcburd S.I. 10-cu sinifdo Cabr va analizin
baglangict (Miisllimloar tigiin vesait). Baki: “Maarif” nasriyyat1, 1980, 241 soh.

2. [Ibrahimov F.N. Orta {imumtohsil moktoblorindo riyazi tohsilin falsofasi,
didaktikasi, hoyatakecirilmo texnologiyasi (Dars vosaiti). Baki: “Miitorcim”,
2018, 1375 soh.

3. Ibrahimov F.N. Umumtohsil moktoblorinds riyaziyyatmn todrisi metodikasindan
miihaziralor. Baki: “Miitorcim”, 2019, 480 soh

4. Kogetkov Y.S., Kogetkova Y.S. Cabr vo elementar funksiyalar. I hisso (Orta
moktabin 9-cu sinif sagirdlori ii¢lin dors vosaiti). Baki: “Maarif* nasriyyati,
1973, 355 soh.

5. Mammadov R.H., Xolilov HM., Hiiseynov S.T. Tonliklor vo barabarsizliklor
(Ali moktoblorin hazirlig sobalori {igiin dors vesaiti). Baki: “Maarif “
nasriyyati, 1991, 347 sah.

6. Yaqubov M.H., Abdullayev I M., Yaqubov O.H., Korimli N.A., Bagirov A.H.,
Agayev H.N., Valiyev M.M. Riyaziyyat (Qobul imtahanlarina hazirlasanlar,
yuxari sinif sagirdlori vo miiollimlor iigiin dors vosaiti). Baki: “Abituriyent”,
2011, 855 soh.

Redaksiyaya daxil olub 05.05.2021

59



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabist elmlari seriyasi — 2021, C. 69, Ne3, s. 60-83
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V. 69, Ne3, pp. 60-83

VK 510.21

X.H.Besupoel, (17.X.Be&‘upoe-l(eneepﬂu2
Huemumym ¢usuxu HAHA,
A3epbatioocancras 20cy0apcmeenHas MopeKas aKademus’
vezirovb5@mail.ru
vezirovfikret@yahoo.com
ORCID": 0000-0002-9999-2980

ORCID? 0000-0003-3361-6795

PNJTOCOPCKHUE HAYAJIA MATEMATHUKHU

boz coz0an namypanvhsie uucna,; 6cé ocmanvroe — 0eno pyk uenosexa. JI. Kpouexep.
boe cozoan nac 6e3 nac, no On ne xouem ucnpasums Hac oe3 Hac. brascennwiil
Aszycmun Aspenuii.

Hayxa ne coenaem u waea eneped, noxa gunocopus we 0000pum u He 600XHOBUM ee
Ha smo. T.Mann.

Xopouwiee nauano nondera omxavano. Ilozogopka.

Benuxuii opamop noxosc na 3auxy. /lao de y3uH.

Knrouesvle cnosa: nayka, unocous, mouka, IUHUA, YUCTO, KOHMUHYYM,
8aKYYM, AMOM

B cratee BhHEpBBIC YCTAHOBIECHO, YTO JIO0Aas TreOMETpHYECKas JIMHUSA,
IIOCTPOCHHAs] M3 TOYEK, He OBIBaeT CIUIOIIHOW, a 00sA3aTeNhbHO COCTOWUT U3 TOUYEK U
IyCTBIX MPOMEXYTKOB MEXIy HUMH (T.€. OBIpoK). VI He MOXKET OBITh CIUTOIIHBIX
nuHMNA 0e3 JeIpok. To ke camMoe MOXHO CKa3aTh M O IUIOCKOCTSX M MOBEPXHOCTSIX.
[Tokazano, 4to ¢ ¢GmIOCOMCKONH TOYKH 3pEHHs palMOHAILHBIE W HUPpPAlMOHATHHBIC
YHclia HeCpaBHUMBIE, T.K. OHM KaueCTBEHHO pa3HbIe BeIIH B (HUIOCOPCKOM CMEBICIIE.
ITo »TO#1 mpuuMHE MX HENB3s pa3MellaTh Ha OJHON YMCIIOBOM OCH. YCTaHOBJIEHBI
HOBBIE (MIOCOPCKO-MATEMATUIECKHIE Mapalokchl. PaccMoTpensl ux oHrtonoruu. [lo
ceil IeHb KOHTHHYYM MPHU3HAETCS CILIOMIHBIM 0e3 MycToT, 6e3 mpipok. IlokazaHo, 9To
KOHTMHYYM Ha CaMOM JI€J€ HE€ CIUIOLIHOM, a COCTOMT W3 MYyCTOT M Ablpok. U
B3aMMOJICHCTBUE JBIPOK M TOYCK KOHTHHYYMa SIBJIICTCS MCTOYHUKOM (PHIOCO(CKOTO
IBWOKEeHUs. BriepBbie 00pallieHo BHUMaHUE Ha TO, YTO HE CYIIECTBYET YMCIIA, KBaApaT
KOTOpPOTO PaBEH TPAHCICHICHTHOMY «YHCIy» T (WM IPyroMy TpPaHCIEHIEHTHOMY
yuciy). [Toaromy npu noctpoeHun rpaduika GyHKIMH, Y = X°, Ha KPUBOW 00pa3yroTCs
HE3aMETHbIE MHUKPOCKOMUYECKUE pa3phiBbl. OTCIOJa MPUXOAUM K BBIBOJY, UTO HE
ObIBaeT KpWBBIX 0Oe3 paspbiBoB. llokasaHo, 4TO cama 4YHCIOBas OCh PAaBHOMEPHO
JIbIpsIBas.
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H.N.Vazirov, F.H.Vazirov-Kangarli
RiIYAZIYYATIN FOLSOFi BASLANGICLARI

Acgar sozlar: elm, falsafa, ndqta, xatt, adad, kontinuum, vakuum, atom, sath

Mogalads ilk dofs olaraq toyin olunub ki, néqtelordon qurulmus hondasi Xott
tam biitov yox, qirig-qiriq olur. Vo tam Xottlor boslugsuz movciid ola bilmoz. Homin
sOzlori sothlora vo mustovilora do aid etmok olar. Bu sobabdan, onlar eyni adadlor
oxunda yerlosdirilo bilmozlor. Yeni riyazi-folsofi paradokslar askar edilib vo
ontologiyasi noazardon Kkegirilib. Bu giinlords do hals ki fiziki kontinuum biitov, arasi
kosilmayan, boslugu olmayan hesab edilir. Gostorilib ki, aslinds kontinuum
desiklardan (dsliklordan) ibaratdir. Vo kontinuumun desiklari ilo ndgtslerinin garsiligh
olagesi falsofi horokatin monboayidir. Ik dofo olaraq diggot yetirilib ki, elo bir adod
moveud deyil ki, onun kvadrati transsendent odods ( misal tigiin 7 odadins) dagiq
borabor olsun. Bu sobobdon funksiyamin qrafikini quranda (misal tgiin y = X°
funksiyasinin qrafikini) ayrinin ustiinds goriinmayan mikroskopik dsliklor (desiklar)
omoala golir. Belo bir naticaya galmok olar ki, dsliksiz ayrilor mévcud ola bilmoz.
Gostorilmisdir ki, adadlor oxu da doliklidir.

H.N.Vazirov, F.H.Vazirov-Kangarli
PHILOSOPHICAL BEGINNINGS OF MATHEMATICS

Keywords: science, philosophy, dot, line, number, continuum, vacuum, atom,
surface

For the first time it was established, that geometric line constructed from dots
is not solid, but a dashed line. And there can’t be solid lines without voids. The same
words can be said about surfaces and planes. For this reason, they can’t be placed on
the same numerical axis. New mathematical-philosophical paradoxes had been
considered. Today it is commonly supposed, that physical continuum is solid,
continuous, without voids. It is shown, that continuum is having holes in truth. And the
interaction of the holes of the continuum with its dots is the source of the philosophical
movement. For the first time, attention called to the fact that there is no number whose
square is equal to the transcendental "number" m (or other transcendental number).
Therefore, when graphing the function, y = x? imperceptible microscopic
discontinuities are formed on the curve. On this basis we come to the conclusion that
there are no curves without discontinuities. For the first time in the article it is shown
that flat geometrical figures or their parts, in principle, cannot touch each other and be
solid. It is shown that the number axis is uniformly leaky.

Beryniienue

Cwmblcn Guinocopuu ¥ HayK HE TOJIBKO B TOM, YTOOBI HAXOAWUTH U BBIICHATH
HEOOXOUMbIE, OOILENOIIEe3HbIE SBICHUS W 3aKOHbl Mupa (mo-puiocopcku —
BEILM), HO U B TOM, YTOOBI POOYkIaTh €lle CIsIIee CO3HaHKE, PEeAHA3HAYEHHOE
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IUTSL TIOMCKa UCTUHBL. M TO 0OCTOSATENHCTBO, YTO CpEeIy HCCIenoBaTeneii Majio
IIyOOKMX TBOPYECKMX M MOITOMY MO IIOHUMAIOIIMX JIIOJIEH, HE MOBOJ
3aHUMATHCS TOJIBKO TIOBEPXHOCTHBIMU MpOOJIEMaMHU U JIepXaTh HAyKy B JPEMOTE.
Ho npu 5TOM cama Hayka TOXe AEPKUTCS Ha OIIPEAEIEHHbIX UAEAX U JBHKETCS 3a
CUeT ATUX HJell. OTH Huaen MOryT ObITh KaK NpaBWIbHBIMH, T.€. OOBEKTHUBHO,
aJIeKBaTHO OTPAKAIOLUIMMU MHUp, @ MOTYT OBITb M HE MpPaBUWIbHBIMU. OTH
HeNpaBWbHbIE, HEAJCKBATHBIC WJEH, OCEBIIME B IOJICOZHAHUU, TPHUHATO
Ha3bpIBaTh (PUKCUPOBAHHBIMU HICSIMU WU uuesMu Qukc (uaedukc). [lostomy
HYXHO OBITh OYEHb OCTOPOKHBIM, U MOHSATH, YTO 0€3 MPaBIIBHBIX (QHIOCOPCKUX
paccykIeHu u peduieKCHMM TPOBEpUTh HJCI0 W HAWTM UCTUHY OyJer
HEBO3MOJKHO.

ITpu 3TOM pesKo KTO 3alyMbIBA€TCSI O TOM, YTO SI3bIKOB PacCyXJICHUI MOXKET
OBITh MHOTO, Hampumep, S3bIK (HUIOCOMUH, SIBBIK MATEMATHUKH, S3BIKUA (PH3UKH,
npaBa, 3JKOHOMUKH, (popMaIbHOM JIOTHKH, OBITOBOM s13bIK U T.J. [lo3TOMY M X071, U
pe3ysbTaT pacCyKACHUI OyIeT 3aBHCETh OT s3bIKa. Tak, HampuMmep, B (QH3HKE
YHUCJI0O 7T MOXKHO 3aMeHHTh Ha 3,14, a BMecTO 4ucia € MOXKHO Ihcath 2,7.
JlelicTBUTENIBHO, €CIM B M3MEPEHMsIX mHoiydeHo 3,14 ammepa, TO HHUKTO e He
3ampelaeT roBOpUTh @ amiepa. To e 00bIYHO MOXKHO JIeNaTh U B MaTeMaTHKe,
3aHMMAIOIICHCS  KOJMMYECTBEHHBIMUA  OTHOIICHMAMH  MHpa  (pealbHOCTH).
Hackonbko 3t10 mpaBwisHO? Tombko ¢unocodus crnocoOHa OTBETHTH Ha ATOT
Boripoc. Ho ceromusinee Oe3mapHoe rope-pykoBogctBo BAK AP, ympazguus
¢bunocopuro 1151 yUSHBIX, UcClleioBaTeNel U JOKTOPAHTOB, JIUIIHUM pa3 10Ka3aio
CBOIO HEKOMIIETEHTHOCTb M HErpaMOTHOCTb. He NMOHSB LIEHHOCTh, BaXHOCTh U
HE0OXOAMMOCTh (pumocoduu UIi HAyKW, OHA TeM caMbIM ToryOwia Oymyriee
HayKu Hamied crpanbl. Hu omuH mccnenoBarens Aaxe IMPU BCEM JKETaHUHM HE
CMOXET M30aBUTHCSI OT 3aBUCUMOCTH Hayku OT (pusocodun. Cremyer 3HaTh, YTO
HerpuemiieMble (GUI0COPCKUE HIeH, HO HE KaXYIIUeCs TaKOBBIMHU, 00sS3aTeIbHO
NPUBEIYT K HEMOIHOMY Ja K TOMY € HECTUHHOMY MOHMMAHHIO U TOJIKOBAHUIO
3aKOHOB HayKH M CaMOro MHpa. A 3TO, B CBOIO OU€penb, IPUBEAET K JAerpajalun
KaK CaMHX MCCIIeIoBaTeNei, Tak U CTpaHbl. BO3M0OXKHO, ynpa3IHUTh MOYXKHO MOYTH
BCE, HO TOJbKO He (uiocoduro! Camblii Benukuii renii Bcex BpemeH — ['erenp —
HazbIBaT GHIT0cO(rI0 aOCOMIOTHRIM 3HaHHEM. U MBI C YI0BOJILCTBHEM COJTUIAPHBI
C HUM U COIJIaCHHI C TeM, 4To 0e3 uiocodun HeT mestensHOCTH BooOIe. bes
¢unocopun HET HU HAyKH, HU NOJIMTUKHU, HU JUIUIOMATHH, HU TIpaBa, HU PEIUIHY,
HU UCTOPUH, HU STUKU, HU 3CTETHKU, HU MCKYCCTBA... OJJHAM CIIOBOM, HHYETO.
IlosTromy nymaercs, uto unocoduss — HaurIaBHEHIIEE U3 BCEX YEIOBEYECKHX
nen. Henapowm ['erenb mout Ka 1ol U3 MepedrcIeHHbIX 00JacTel 4eI0BeYeCKOi
JESTETBHOCTH TOCBITW (prumocodckoe mpousBeneHue, Hanpumep, «Pumocodust
npaBa», «Punocopus penurum» WM, ckaxem, «dPunocodus uctopum». bes
¢unocoun HEeT M OBITH HE MOXKET YIIpaBiieHHs TocyrapcTBoM. OueHb HazeeMcs,
yro BAK cpouno ucrnpasur cBoro ommoky. Kogekc yectu camypaes «bycumo»
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riacut: «CoBepiil OMMOKY U TYT K€ HCIPABWI — CUMTACTCS, YTO OMIMOKU HE
cosepuy. OcraeTcs TONbKO HanesThes, uTo y BAK coBecTu Bce ke HEMHOXKKO
HanaeTcs.

Takum 00pa3oM, CTAHOBUTCS MOHSITHBIM, YTO Pe3yJIbTAT HCCJIETOBAHUS
¥ MOUCKA MCTHHBI 3aBHCHUT OT CIIOCO0a Paccy KIeHHUsl.

1. Mpodaema uucen.

Wtak, omHOM W3 W3BECTHEMINUX MPOOJIEM MaTEMaTHKH SIBISICTCS APEBHSS
npoOJieMa MPOUCXOKACHUA M CyIIHOCTH ymcen. OnHako, 3Ta mpobiema 1o cei
neHb (guinocopckn He pemieHa. [IpyunHa B TOM, YTO € AHTHYHBIX BpPEMEH
MaTeMaTUKa IPU3HABAIACh BO3BBILICHHOM HAyKOM, He NpeIHAa3HAYeHHON IJs
HCCIeJOBAHUSA IPUPOIAbI, W IIOITOMY Ha IPAKTHKE B OKCIEPHMEHTAaX HE
ucnosnb3oBasachk. Ilo3ToMy OIMOKH M HENPaBHJIBHOCTH B CaMHX Ha4yajax
MATeMATHKH M BCe CHCTeMe MaTeMaTHMKH B LeJoM 0e3 3KCIIepUMEHTOB
OKa3bIBAJINCH He3aMeTHbIMHU. Ho 3TH HenpaBWIBHOCTH MIPUBOIMIIN K HEBEPHBIM
pesysipTaTaM yXe BHOCHEACTBUM. M 3Tm ommOkM B Havajax M CHCTEMax
MaTeMaTHKH Jal0T 0 cebe 3HaTh U ceroHs Toxke. [Toatomy Hobenerckwmii maypear
Makc Jlays B cBoeit «Mcropun ¢usukmy» mumet: «M3 HEKOTOPBIX TOMEAINX 10
Hac BbIcka3biBaHui [lmarona (427-347 n0 H.3.) MBI y3HAaeM O COBEPILIEHHOM
NPeHEeOPEKEHNH KO BCSIKOMY 3MIMPHYECKOMY HCCIENO0BaHUIO. JIF0ObIE MOMBITKU
«OCKBEPHMTBY» BO3BBIILICHHYI0 HAayKy — MaTeMaTHKy — IPUMEHEHHEM €€ 3a
npezenamMy o0JIaCTH YMCTBIX UZIeH BCTpeuany pe3koe nopuuanue. MiMeHHo ¢ atum
CBsI3aHO TO, 4TO Apucrorens (384-322 1o H.3.) B CBOEH BEJIMUECTBEHHON CHCTEME
HayKd Jad B O0JacTd €CTECTBO3HAHUS JIOTMUECKMHA WM Yalle TOJbKO
COHUCTHYECKUI aHaM3 TOHATHH, JOBOJBHO HEKPUTHUYECKH BBIBEICHHBIX W3
MIOBEPXHOCTHO YCTAHOBJIEHHBIX (hakTOB. Jlake Takoil renuii, kak Apxumen (287-
212 10 H.3.), He UMeJ 3HAYUTEIBHOIO BIUSHUA. MBI HE 3HaeM CUCTEMaTHYECKOTO
HCCIIEIOBAHUS MIPUPOABI HU B JAPEBHOCTH, HU B cpenHue Beka» [1, c.5]. U ¢
pa3sBUTHEM HAYKH 3TU HETIPABUIBHOCTU B CUCTEME MATEMATUKHU U, B YACTHOCTH, B
npo0ieMax 4ucell, TOKEe pa3BUBAIMChH, paCIIUPSUINCh U yriryOnsimuck. U cerogus
Ha JIJaHHOM JTale pa3BUTHS HayKu 3Ta Quiocodckas (U3HKO-MaTeMaTHYecKast
npobsiemMa TmpuoOpesa HOBYIO aKTYalTbHOCTh — aKTYaJIbHOCTh 0OJIE€ BBICOKOTO
ypoBHs [2, ¢.c.29-48]. IloaTomy ceroaHsi OpOoCUTh HOBBIN B3IJISI HA ATy MpoOsieMy
— npobeMy uucen — sBiseTcs GuIocopckoil HEOOXOJUMOCTHIO.

W3 snemeHTapHON MaTeMaTHKU M3BECTHO, YTO YKCIA yIOOHO OTOOpaxaTh Ha
YHCIOBOM TpsiMOil (ocu). BriOpaB 1Be MpOM3BOJIBHBIE TOUYKM HAa 3TOM MPAMOM
(yno6Ho BeIOpath TOuky 0 ¥ TOUKy 1), ycTaHaBIMBAIOT €AWHMILLY JUIMHBI, PABHYIO
paccTosHUIO MEeXIy HUMHU. T.e. AnMHa oTpe3ka Mexay Toukor 0 u Toukoil 1 ectb
enuHUIA AIuHBL. W ymcna (Todku), BHIOpaHHbIE HA 3TOM YMCIOBOM ocH, OyIyT
pacroyiokeHbl Ha KakoM-To paccTossHuM oT Touku 0. Ilpu 3TOM 3TO paccrosHue
Oyler WIM COU3MEPUMBIM C €IUHUIEH JUIMHBL, WIM HECOU3MEPHMBIM.
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CousMepuMbIM JJIMHAM OTBEYAIOT paIlMOHAJIBHBIC YWCIA. JTO O3HAYaeT, 4TO
CYIIECTBYET KaKOW-TO MaJeHbKUN OTPe30K Ha €JUHHUIEC UTMHBI, U3 KOTOPOTrO
IIYTEM MHOT'OKPATHOI'O ITIOBTOPCHUA B TOYHOCTH MOT'YT OBITH IMOJIYYCHBI 1 €ANHUIIA
JUIMHBI, U JJIMHA, COOTBETCTBYIOIIAs JIFOOOMY panuoHansHoMy uuciy. Ho, Tak
MOJIYYHJIOCH UCTOPHYECKH, YTO HA YHCJIOBOI OCH PACOIOKIIU TAKKE TaKHe
YHCJIA, PACCTOSIHUS 10 KOTOPbIX HUKAK HE MOIYT ObITH COM3MEPHUMBI HU C
eIMHHIEl JJIHHBI, HU ¢ 3TUM MeJIeHbKHM OTPe3KOM, KaKUM Obl MaJleHbKHM
OH HU ObuUL. Takuwe uyHMclIa Ha3bIBAIOTCS UppanrMoHATLHBIMHU. [loBTOpHMCH,
paccrosiHre oT Toukd O 70 3TOr0 YHWClia OKa3bIBAETCS HECOM3MEPHUMBIM HH C
€IVHUIIEH JIMHBL, HU C 3TUM MAaJIeHbKUM OTpPe3KOM. YacTHBIM CIIyyaeM TaKUX
Yucen SBIAIOTCS TPAaHCLIEHAEHTHbIE 4ucna (0T JaT. transcendere — mepexoauTh,
MpeBOCXOANTh). W pazMmelieHre TpaHCIEHAECHTHBIX YMCENl Ha OOIIel YHCIOBOU
OCH MNPHUBOAUT K JIFOOOIIBITHBEIM napaaokcaM, Ha KOTOPBIC paHbIIC BHUMAHUA HC
oOparianu. Tak, U3BECTHO, UTO «YHCIIO» Tt — TPAHCLUEHIEHTHOE «YHCIIO», T.€. 3TO
«UUCIIO» HE MOXET ObITh KOPHEM alre0panvecKkoro ypaBHEHHs, Harpumep,
ypaBHEHUS X? = . D10 O3HAYACT, YTO HE CYIIECTBYET TaKoe YHCJO, KBajapar
KOTOpPOro B TOYHOCTH paBeH 7. Ha camom pere, X2 # m. Jla 1 caMO «4HCTIo» Tt HE
nMeeT TouHoro 3HaueHus. Cremyer oOpaTUTh BHUMaHHE: TOYHOE 3HAYCHUE Tt He
cymectByeT! T.e. pedb HE O TOM, UTO KaKOE-TO YMCJIO B KBaJpaTe JacT MOYTH T,
T.e. MPUOTU3UTEIBHO PAaBHO 7, a B TOM, YTO TAaKOTO 4YMCIIA HE CYILIECTBYET B
npuHIENe. VI Hemb3s yTBEpXKAaTh, YTO ITO UMCIO €cTh T . DTo 6BIIO OB
taBrojoruei. T.e., HA caMOM JieJie, HEeT YHCIia, KBajpaT KOTOPOro TOYHO PaBEH 7
Mo TOW TMPUYMHE, UYTO HE MOXET KBaJpaT 4Yucia OBITh PaBHBIM
HecyulecTBywoimemMmy. Ho Benp cymectByer GyHKmus y = X%, cauTaomascs
HenpepbIBHOI. ['paduk sToit pyHkimu — nmapadona. Ho, B Takom ciryuae, Ha ocu
OpIMHAT HA ATOM TpadUKe «UUCITY» T COOTBETCTBYET KAaKOE-TO YHCIIO X HA OCH
abcrice. A 3TOro OBITh HE MOXKET, T.K. B TAKOM CITy4ae 3TO YHCIO X ObLIO ObI TEM
YHUCIIOM, KBaJ[paT KOTOporo paBeH 7. Ho Takoro umcia, Kak cka3aHo BBIIIE, TPOCTO
HE CymecTByeT. A cTajo ObITh, B TOH TOYKE MapaloJbl, OpJUHATA KOTOPOU
COOTBETCTBYET «UHCIy» M, JOIDKEH OBITh pa3pblB (XOTb M MaJCHBbKUH,
HE3aMEeTHBIN, HO Bce ke pa3phiB). T.e. mapaboia He SBISACTCS HEMPEPHIBHON
muauei?!. M Takux pa3pbIBOB Ha Mapadolie JOIKHO ObITh OY€Hb MHOTO, IIPUYEM
Ha JIIOOOM ywacTke rpaduka, T.K. CUMTAETCS, YTO TPAHCIEHACHTHBIX YHCEI
OECKOHEYHO MHOTrO Ha JI0OOM oOTpe3ke uucioBoii ocu. CTajio ObITh,
HeMpepbIBHBIX JIMHHII B MaTeMaTHMKe He CYILIeCTBYeT B0oOIe, AaKe B
TeopeTHYeCKUX paccy:xaenusax?!. Bce numHuM, B Jyumem ciydyae,
KBa3MHENPEPBIBHBL, T.€. BpoJe Obl HempepbiBHBL. Hampumep, Takoit ke pa3pbiB
OyZeT ¥ Ha TOW TOUKe MapadoIibl, OpAMHATA KOTOPOH COOTBETCTBYET «UHCITY» €
(ocHoBaHMe HaTypaipHOTO Jorapupma). TodHO Takue K€ pa3pbIBBI OYIyT
HaAOIIOIAThCS, €CITU PACCMOTPUM YPaBHEHHS x> = 7w, ckaxeM, X' = e, a TaKKe
«OECKOHEYHOE» KOJIMYECTBO MOJOOHBIX (DYHKIMH C APYTHMMHU TPAaHCLIEHIEHTHBIMU
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«UUCTIAMID.

Wnu paccMoTpuM, Hampumep, 3aJady O KBajaparype Kpyra. Bo3bMem kpyr
pazuycoM paBHBIM €IMHUIIE JUIMHBL. Toraa miomaab 3Toro Kpyra B COBpeMEHHOM
OOLLETIPUHATON CHCTEME TPE/ICTAaBICHUH OyAeT 7 KBaJpaTHBIX €IUHUIL. A KBaJpaT
IIOMIA/IBIO 7T KBAJPATHBIX eIMHHIL OyIeT UMETh CTOPOHY TiHOM /Tt . T.e. 3a1aua
0 KBajIpaType Kpyra CBOJHUTCS K IIOCTPOEHHIO OTpe3Ka JUIMHON /Tt B MaciuTabe
Tr000¥ MPUHATON eAMHIYHON JrHBL. HO 1Mo o0ImenpuHATOH ceromHs Teopeme o
TEOMETPUUYECKUX IOCTPOCHUSIX OKaKETCS, YTO OTPE30K JUIMHBI 7 MOCTPOMTH
HeBO3MOkHO. T.e. Ha YHCIOBOM OCH OTJIOKHTH «UMCIA» T U /T I T000ro
Macmitada, Juist JTI000H TPUHATON HaMH €IMHUIBI [UTMHEIL, OyZeT HEBO3MOXKHO B
npuHuune. Bor npuunHa, moueMy KBajparypa Kpyra HeoCylecTBUMA.

Takum 00OpazoM, Kak BHANM, MpoOJIEMa YHCEN CYIIECTBYeT M ceroms. M,
XOTs 00 3TOM IOKA €llle HUKTO He TOBOPWJI, HO [yMaeM, YTO CYILECTBYET TaKKe U
nmpobsieMa CyliecTBOBaHUSI aKTyalbHOM OeckoHeuHoctn! W He TONBKO
aKTyaJbHOW OECKOHEYHOCTH, HO, AyMaeTcsi, M MOTEHLMAIbHON OEeCKOHEYHOCTH
TOXE, B TOM CMBICJIE, YTO CYLIEeCTBYIOT JIM 3TH OeckoHeuHocTH BooOme? U camu
3TH NpOOJIeMbl, U MX pEIleHue, UMEIOT MepBOCTeNeHHoe 3HaueHne. OHM BecbMa
aKTyaJbHbI!

OnHako MPUBBIYHBIMU CIIOCOOAMH, YCTOSIBIIMMUCS B CETOJIHSIIHEH cucteme
MaTeMaTHKH, OTBETUTh Ha BO3HMKIIME BONPOCHI U PEIIUTh MOCTABIECHHbIE HAMU
npoOyieMbl ¥ MapaJoKChl MPEACTaBIACTCSA YK€ HEBO3MOXKHBIM, TeM Ooliee uTo
MaTeMaTHKy HayKOM TMpH3HaBaTb HENb3sl. TakK, M3BECTHbIE MaTeMaTHUKU
3.bekkenbax u P.bennMan HauMHAIOT CBOIO KHUTY «BBeneHue B HepaBeHCTBa»
cioBaMu: «MaTeMaTHKy Ha3bIBalOT TaBTOJIOTMYECKOW HAYKOM: IPyTUMH CJIOBaMH,
0 MaTeMaTHKax TOBOPAT, YTO OHU TPATAT BpeMsl Ha JIOKA3aTEIbCTBO TOTO, YTO
MpeMEThI PaBHBI caMUM cebe. DTo yTBepxkeHue (CBOHCTBEHHOE (riiocodam)
BECbMa HETOYHO IO JIByM NpHYMHAM. Bo-mepBbIX, mMaTemaTuka, HECMOTpsI Ha
CBOMCTBEHHBIA € HAy4YHBIA SI3bIK, He SIBJISETCH HAYKOM; CKOpPEEe €€ MOYKHO
Ha3BaTh MHCKYCCTBOM, IIOCKOJbKY MAaTEMAaTHUECKOE TBOPYECTBO POACTBEHHO
XYZ0KECTBEHHOMY TBOpPYECTBY. BO-BTOpPBIX, OCHOBHBIE PE3yJbTaThl MAaTEMaTUKU
Yale BhIPAKAOTCsl HEpaBEeHCTBAMH, a HE paBeHcTBaMm» [3, ¢.7].

[TosToMy i pemieHust TIOCTaBJICHHBIX MpoOIeM Hy)KHA TIpaBHUIIbHAS
¢bunocodus, SBIAIOMIAsICS OCHOBAHMEM M HAuyaloM BcexX Hayk [4, ¢.234], u He
TOJIBKO HAayK, HO M BCEW JKU3HM Toxke. Duitocodusi 1aeT BOZMOKHOCTh TOJTy4YaTh
TakMe MOpOH HEBEPOSTHBIC, HO 3aTO MpPaBWIbHBIE PE3yJbTaTbl, YTO IPYTMMH
CHOCO0aMU MOJYYHUTh 3TH PE3yJIbTaThl OKA3bIBAETCS COBEPIIEHHO HEBO3MOXKHBIM.
U camoe BaXxHOE 3aKIIIOYAETCS B TOM, UTO 3TH PE3YJIbTAThI SIBJISIFOTCSI HCTUHOM, HO
HUKOMY, U JIa)K€ BEJIMKUM MBICIUTENSM, 3TO B TOJIOBY HE NMPUXOANIIO, IOTOMY UTO
XKWIM OHU IO HempaBWIbHOM (uiocoduu. Benukue MareMaTHKH MOTydYasd
«BEJIMKME» PE3yJbTaTbl, KOTOpbIE MO CEH JEHb MPHU3HAIOTCS HENPEIOKHON
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uctuHOW. Ho cerojHs, BOOPYKUBIIMCH 3aKOHaMH (HHIIOCOPHH, U TOCMOTPEB Ha
9TU «BEITHMKHE» PE3yNIbTAaThl Yepe3 JyIy MPaBHIbHON (hrnocoduu, MPUXOIUM K
COBEPIIIEHHO JIPYTUM pe3yJibTaTaM, TPEOYIOUTMM MePECMOTPa MHOTUX TTOJIOKEHUH
M3BECTHOM MaTEMaTUKH, CYMTAIOLIEHCS NTpaBuiibHOMU. [IokaxkeM ato.

Tax, HampuMep, B COBPEMEHHON MaTeMaTUKE MPUHATO CUUTATh, YTO MEXIY
TI00BIMU IBYMsI PAlIMOHAIGHBIMH YHCJIAMH MOXXHO BCTaBHUTh CKOJIBKO YTOJIHO
paIMoOHANIBHBIX uuncell. [IpuBoasAT maxe mMareMaTHYecKoe JO0Ka3aTeIbCTBO 3TOTO
noJsioxkeHus [5, c.89]. Jlymaercs, 4To 3TO MOJOKEHHUE MPOTUBOPEUUT OJTHOMY W3
TJIAaBHBIX 3aKOHOB (riocoduu (a BooOIIe-To u Bcero Mupa) — 3akoHy mepexoia
KOJIMYECTBEHHBIX M3MEHEHUH B KauecTBeHHbIE. CyTh 3TOro 3aKOHa B TOM (U
MHOTOBEKOBasi TPAKTHKA JIOKa3bIBAET HWCTUHHOCTH JTOTO TOJOXKEHHUS), YTO
KOJIMYECTBEHHBIC W3MEHEHUS KaKOW-TO BEIIM WIM B KaKOW-TO Bemm (J1r00oi
¢mtocodckoit Belw), B KOHIIE KOHIIOB, 00SI3aTEIbHO MPUBOIAT K KaYeCTBCHHBIM
W3MEHEHUSIM 3TOM BEIlH, T.€. BEIllb HE MPOCTO MEPEXOUT B APYroe COCTOSHUE, a
MpeBpanIaeTCcsi B COBEPIICHHO JPYTyI0 Bemlb. Takoe B (uiocoduu Ha3bIBaeTCS
M3MEHEeHHEeM KauecTBeHHbIM. [lepBasi Bellb MpeBpalaeTcsi BO BTOPYIO (IPYTyro)
Bellb. BepHee, mepBas Bellb W3 COCTOSIHUSA OBITHS, T.€. CYIIECTBOBAHMA,
MepexXouT B COCTOSHME HEOBbITHS, T.€. MCYe3aeT, a BTOpas Belllb, KOTOpas
npeObiBajia B COCTOSHUM HEObITUS (T.€. ee He ObLIO), MEePeXOAUT B COCTOSHHE
OBbITHS, T.€. HAUMHAET CYILIECTBOBATb.

Tak, ecni TOBOPHUTH 0O YUCTIaX, TO BHAYAIE HEOOXOMMO OOBSICHUTB, YTO TaKOE
yucio. Unceno — 3To onpeaMedeHHOe KOJIMYECTBO, a KOJIMYECTBO — 3TO o0Iee U
OJHOPOJHOE B KayecTBax Bewled U sABiaeHUW. [losromy wuyucio — 310
onpeIMEYCHHOE 00I1Iee U OHOPOJHOE B KaueCcTBax Bellel u sBieHui. T.e. korma
peyb UJET O YUCIIAX, TO OHU JOJKHBI UMETh OTHOILIEHUE K BEIaM U SIBJICHUSIM, T.€.
K nipupoze, Mupy. [Toaromy uucna nomkHbl uMeTh pedepenta B mupe. 1 To, uto
MaTeMaTHKH 0e3/10Ka3aTelIbHO JOTOBOPHUJIMCH CTaBUTh B JICCSITUYHOW 3aIlich
JpoOU TOCTIE 3arsITOi OECKOHEYHO MHOTO Yrcen (1udp), MpeBpaIaeT 3TO YUCIO B
abCTpakTHYI0 XUMepy U IycToe ToHsATHe. Heo0XOomMMo OrpaHHYUTHCS TaKUM
KOJIMYECTBOM YHCEJ MOCIIE 3aIATOM, KOTOPOE€ UMEET CMbICI. MTak, W3BECTHO, YTO
€CIM K YHCIy MpUOaBUTh EIUHUILY, TO TIOJIyYMM HOBOE YHCIO, OOJbIIee
MIPEAbIAYILEro Ha OHY eIUHMIYY. Ecnu K mojsydyeHHOMY YHCITy CHOBa MPHOaBUTH
€IMHUILY, TO OIMSTH MOJYYHM HOBOE YHUCIIO, OOJIbIIEe TMPEABITYIIETO Ha SIUHHUILY.
[Ipomenaem 5Ty omepauuio MHOTO-MHOTO pa3  (OCO3HAHHO HE TOBOPUM
OeckoHeuHOe 4Ymcio pa3). Torma mo 3akoHy mepexoqa KOJHYeCTBEHHBIX
U3MEHEHNi B Ka4deCTBeHHble, B KOHIe KOHIOB, 0053aTeJbHO J0JIKEH
HACTYNIUTh MOMEHT, KOIZia NPpHOAaBJIeHHE OYepPeIHON eAUHHMIbI T0JKHO
nepeBecTH MNpeAbIylliee 4YMCI0 B HOBOE COCTOSIHME, T.e. HM3MEHHTb ee
KauyecTBo. [Iponzoiiner nepexos yucia B «HEUUCIo». M y 3TOro «Heuuciay He
OyzeT, HampuMmep, TOrO CBOMCTBa, KOTOpoe ObUIO y BCEX 4HMCeNl — CBOICTBa
BBIpa)kaTh KoaruecTBO. M y 3TOro He umcia, a TaKk Ha3bIBa€MOT0 YHCIa, He Oyer
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pedepenra. IlotTomy u Ha3Bamu Mbl €ro «Heuuciaom». [loaToMy U ucuesHeT
MIOHATHE MOTEHIMATBHON OECKOHEUYHOCTH (0 CUX MOp K€ MAaTeMaTUKH CUUTAIH,
YTO TOTCHIMAJbHAsE OECKOHEYHOCTh CYIIECTBYET, T.€. UHCIA WAYT J0
OECKOHEYHOCTH).

Takum e cocobom Oynem JenuTh OTpe3oK Ha dacTu. [locmorpum, 4to n3
9TOr0 MOJy4uTcs. Pa3nenuM Kycodek 4YHCIOBOM OCH, Hampumep, KyCOK,
pacIooKEHHBIN MEXy Yyuciaamu, ckaxem, 0 u 4 Ha aBe paBHble yacTu. [lomyunum
JIBa Kycouka: Kycouek oT (0 10 2 u BTOpo# Kycouek oT 2 10 4. BozpmeM Kakoii-
HUOYb U3 ATHUX JBYX KyCOUKOB, Hampumep, oT 0 10 2, u CHOBa pa3feiauM
nonosiaM. [losmyunm nBa xycouka: nepsblii or 0 1o 1 u Bropoit ot 1 g0 2. CHoBa
OJIMH M3 HUX pa3eiuM Ha JjBa KyCOYKa — IOJy4YHMM JBa Kycouka: ofuH ot 0 10 0,5
u Bropoit ot 0,5 no 1. JleneHue mpomoikaeM MHOTO-MHOTO pa3 (paHblie 3TO
Ha3bIBaIM OECKOHEYHOE YHCIIO pa3, HO, KaK ceiuac yBHIUM, OECKOHEUHO JENUTh
HEBO3MOXXKHO). B KOHIle KOHIOB, MO 3aKOHY HepexoJa KOJNYeCTBEHHbIX
H3MEHEHHNH B Ka4eCTBeHHbIe, 00513aTe/IbHO POU30ii/IeT M3MEHEeHNe Ka4ecTBa,
T.€. YUCJIA MePecTaHyT ObITh YHCJIAMU, U 1eJIMTh Oy/IeT y:ke HeBO3MOKHO.

[Tono6GHOE MPOMCXOAUT HE TOJILKO C YUCIaMU WU OTpe3kamu. To xke camoe
MPOU30MIET, €CIIM MBI OyZleM JIeNUTh KaKOH-TO KyCOueK, HalpHuMep, jkele3a, Ha
JIBE YacTH, a 3aTEM CHOBA Ha JIBE YaCTH, U TaK MHOTO-MHOI'0O pa3. B koHIIE KOHIIOB
OCTAaHETCsl OAMH aToM Xeje3a, M 3T0 yxe OyAeT He KyCOK jkele3a, a Belllb C
JpYTUM Ka4eCTBOM, T.K. IIPOM30ILIO U3MEHEHHE KaueCTBa: KyCOK MpEBpaTUiCs B
aroM. Ecnu e 1enuTh u aTtoM Jkenes3a TOXe, TO TYT K€ MPOU30HIET U3MEHEHUE
Ka4yecTBa U aTOM JKeJie3a IIPEBPATUTCS B aTOMBI IPYTUX XMMUYECKUX AIEMEHTOB, a
3aTeM B 3JIEMEHTapHbIC YacTULbL. T.€. HEb3sl AENUTh 10 OECKOHEYHOCTH: BCE TO,
YTO MBI JEIUM, EPEXOAUT B APYroe KadyecTBO YK€ 3aJI0ro 0 OECKOHEYHOCTH.
To xe camoe U ¢ yuciamu. Heinp3s nenuTs yncia 10 OeCKOHEYHOCTH. 3a10JIro 10
9TOr0 OHU NPEBPATATCA B «HEUMCIA»...OTH PE3YyJbTaThl NOIYYEHBI UCXOIS W3
o0nmx  QuIocoPCKUX  COOOpaKEHWA, W  SIBISIOTCSA YUCTOM  TEOpPEeMOM
CYLIECTBOBAHMSI.

2. Hauasio nagaJ.

EBxina He cilydailHO Jan CBOEW KHUre HaszBaHwe uMeHHO «Hawama»y —
IIPaBWJIBHOE HAYAJIO0 Ba)KHEE BCETO: XOPOILEE HAYaJI0 — 3TO YK€ IIOJIOBUHA BCETO
nena. Tak 4TO e MPUHATO B COBPEMEHHON CHUCTEME HAyKd M MaTeMaTHKH?
[Tompobyem pazobpatscs.

IlepBas kuura «Hauam» EBxinna HaumHaercst cnoBamu: «1. Touka ects TO,
YTO HE uMeeT yacTel. 2. JIunus ke — jumHa 6e3 mupuHbl. 3. KOHIBI &Ke TMHUM —
Touku. 4. [IpsimMas TMHUS eCTh Ta, KOTOpas paBHO PACIOJIOKEHA 110 OTHOIIEHUIO K
TOYKaM Ha Hel. 5. [IoBepXHOCTh €CTh TO, YTO UMEET TOJIBKO JUIMHY W LIMPHHY» [0,
c.11]. Cmbica 3TUX onpeneneHni, BO3MOXKHO, 3aKIII0YAeTCs, B YACTHOCTH, B TOM,
YTO W JUAMeTp TOYKH, M IIMPHUHA JMHHUHU, U TOJIIMHA HOBEPXHOCTU (IUIOCKOCTH)
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passbl HyJt0. Keratu, u3 onpenenenus EBkiinia o ToM, 4TO KOHEI[ IMHUHU — TOYKa,
cpa3y Bo3HHKaeT ¢unocopckuil BOMpoC O TOM, a YTO HAXOJUTCS HA ITOM JIHMHUU
nepes 3Tod TOYKOM. IIpaBWIIBHBIA OTBET, OYEBHMJHO, TAKOM: IEpe] IOCIEIHEH
TOYKOW HaXOAMTCS Mpearnociennss Touka. M cpazy BO3HHKAET BOMPOC: MOCIEIHSS
U TpeArocieqHss TOYKH conpHkacatoTcs win Het?.. Ho Bce paBHO, coBeTckue
yueOHUKY 110 MaTeMaTHKe 3TU OMNpeIeIeHuUs MPaBUIbHBIMU He Tipu3HaBain. bosee
TOrO, OHU YTBEPXJAIW, YTO HU TOYKA, HU IpsMas ONpeNeNIeHUH HE HMEIOT
BooOIIe. I B COBETCKHMX y4eOHHKaX MO reoMeTpur 0a30BOM eMHHUIIEH SBJISIICS
oTpe30K (a He mpsMas). DTU Y4YeOHHKH JaBajid CIICAYIOLIUE OIPEICIICHUS:
«OTpe3koM Ha3bIBAETCS YacTh MPSIMOM, KOTOpas COCTOUT M3 BCEX TOYEK JTOU
MIPSIMOM, JIEXKAIIUX MEXKITY JBYMS JAHHBIMU €€ TOYKAaMH. JTH TOYKU Ha3bIBAIOTCS
koHIamu otpeska. (T.e., pakTHUeckn CYMTAIOCH, YTO JUHHS — ITO HEUYTO, He
uMelolee IMHPHHBIL, M COCTOSIIIEe W3 CONMPHKACAIOIIMXCA Tovdek — Aem.).
OKpy>KHOCTBIO Ha3bIBaeTCs (hUrypa, KOTOpasi COCTOMT U3 BCEX TOYEK IJIOCKOCTH,
pPaBHOYJAJEHHBIX OT JAaHHOM TOYKM. OTa TOUYKAa HAas3bIBAaeTCs LEHTPOM
OKpPY>KHOCTH. ['€eOMEeTpHuecKMM MECTOM TOuUeK Ha3bIBaeTcs (urypa, KoTopas
COCTOMUT M3 BCEX TOYEK IUIOCKOCTH, 00JIaIat0IIMX ONPEAEICHHBIM CBOUCTBOMY [7,
c.c.6, 65, 74]. lnameTp TOYKH MpPU 3TOM, KOHEYHO K€, MPEIO0JIaracTcs paBHbIM
HyJto. Jlanum Halie onpeneneHue JMHUU U IIOCMOTPHUM, YTO U3 3TOTO HOIYyUUTCS:
«JIMHUST — 9TO IENOKYITHOCTh TOYEK, CONPHKACAIOUIMXCS TOJIBKO C JBYMS
COCETHUMH (32 UCKITIOYCHUEM HAYaIIbHON U KOHEUHOU TOUEK)».

WOOO OC}%}OOC}&) s s e s e
Prc. 1 Puc. 2 Puc. 3

[MToxaxxem 3TO HarmsIHO Ha pucyHke 1. V3 pucyHKa BHIHO, 4TO Jr00ast TOUKA
COIPUKACAETCS] TOJIBKO C JBYMSI COCETHHMH. VICKITIOYEHHE COCTaBIISIOT JIMIIb
HavajgbHasi U KOHEYHAas TOYKH, KaXJas U3 KOTOPBIX COMNPUKACAETCS TOJBKO C
OoHOM TOYKOW. EciM yMEHBIIUTH TeOMETpUYECKHE pa3Mephl (IHMaMeTPhl) ITHUX
«TOYEK» (KpPYKOYKOB), OCTaBMB HEM3MEHHBIMH KOOpAMHATHI UX LEHTPOB, TO
MEXIY «TOYKAMW» OKaXyTcs MyCTOThl (IbIpkH). Ecnmm mocnie 3Toro «rouku-
KPY>KOUKH» CHOBA MPHOIU3HUTH 10 UX KacaHWs, a 3aT€M CHOBA YMEHBIIHTH HX
JIMaMETPhl, CHOBA MOJIYYUM IYCTOTHI MEXaAy HUMHU. U Tak 10 «OECKOHEUHOCTH».
Hakonen, B mpezaene, korja «IuaMeTp» KpYy»OYKa CTaHET PaBHBIM HYJO (U
KPYOYEK MPEBPATUTCS B HACTOSIILYIO TEOMETPUUYECKYIO TOUKY ), TO OKaKETCS, UTO
9TH, TENeph YXKE HACTOSALIME TOYKHM, HE CMOTYT COINpHKAacaTbecs, a OyayT WiIu
CIIMBAThCS JPYT € APYroM (OAHA TOYKA JISHKET Ha APYTYIO), MM HAaXOAWUThCS Ha
KaKOM-TO PAacCTOSHUM Jpyr OT JApyra, He Kacaschb Apyr napyra. T.e. Mexmy
M00BIMU ABYMsI TOYKAMH OKa)KeTCS MPOMEXKYTOK. A 3TO 3HAYUT, YTO TMOHSTHE
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KacaHusl JJIsl TEOMETPHIECKONW TOUYKH C (PHMIocO(CKON TOYKH 3pEHHs MCUE3HET?
Benp kacaHue o3HadaeT, 4To OIHA YACTh BEIU JOTPArUBAETCs 10 KaKOM-TO YacTu
JPYTOil BEIIM, U MPH 3TOM JAPYrue 4acTH 3TOM BelM — He JoTparuBatotcs. Ho
BE/Ib JAPYroil yacTu y Touku HeT. [loroMy W kacaHusi HET. A 3TO, CBOIO Ouepeb,
OyZeT O3HayaTh, YTO TMOHATHE TMPOU3BOJHON TOxke HcuesHeT. OTcrofa ciemxyer
BBIBOJI: KacaTellbHbIe, O KOTOPHIX TOBOPUIIOCH B IUIAHUMETPUH — HE COBCEM
KacaTellbHble, a BO3MOXHO, JIMIIb KaXYIIHWECS KacaTelbHbIE, BEpHEE,
MpeAronaraeMple KacaTelbHbIe, T.€. SBISIOTCS BCETO JIUIb KOHCTPYKTaMH, HE
nmeromumu pedeperta. He MOryT kacaThesi APYr Apyra Belld, He HMeIOLIHe
reoMeTPpUYECKOro pa3mMepa, BepHee, eCJii HX pa3Mepbl (IMaMeTpbl) PaBHbI
HYy110. OHU MOTYT HaXOAMUTHCS WIIM OJJHA Ha JPYTOH, UM HAXOJUTHCS PSAAOM JPYyT
C IPyroM, He Kacasich APYT apyra.

3. ®uiococko-MaTeMaTHUeCKast MPO0IeMa HeNpPepbIBHOCTH.

VYuuThiBasi BBIIIEU3IOKEHHOE, MPUXOJUM K BBIBOJY, YTO MAaTEeMAaTUYECKOE
MOHATHE HENPEePBIBHOCTH €CTeCTBEHHbIM 00BEKTHMBHBIM 00pa3oM Hcue3aer
(Tak JKe, KaK W TOHSTHE KacaTelbHOM) M TMpeBpamaeTcs B KOHCTPYKT 0e3
pedepenta. Ilosyuyaercsi, YTO HeNpepbIBHOI (CIUIONIHOI) TreoMeTpUYecKoii
JIMHUU HYJIeBOH IIMPHUHBI 0e3 pa3pbIBOB (IIYCTOT, NMPOMEKYTKOB, IBLIPOK)
ObITb He MOxkeT BooOIIe. Ho maske ecim TOYKM conmpuKacaiuch Obl, TO, BCe
PaBHO, YYMTBHIBasi TO, YTO JAMAMETP TOYKH PAaBeH HYJI0, CKOJbKO Obl
CONMPHUKACAKIIUXCA TOYEK He CTABUTH PSAOM, BCe PABHO, UX CyMMAapHAas
JJIMHA OyJeT paBHA HYJI0 W JIMHUS He moJjy4yures, T.K. 0 + 0+ ... + 0= 0.
IMoaTOMYy, /15l TOTO, YTOOBI U3 TOUYEK BCE Ke MOCTPOUTH JHHHIO, HE0OXO0AMMO,
YT00bI WJIM NMPOCTPAHCTBEHHBIN pa3Mep TOYKHM ObLI PaBeH He HYJII0, a ObLI
paBeH 0eCKOHEYHO MAJIOH BeJIHYMHE, HO 0OJblIel HYJs (HO, B 3TOM CJIyvae,
KOHIbI JIUHMHU He OyIyT TOUKaMH, a OyAyT KPYKOUKAMM WM IIAPHUKAMHU),
WIH Ke, ecId pa3Mep TOYKH PaBeH HYJII0, TOI/Aa MEKAY TOUKAMH J0JLKHBI
ObITH PacHoJIOKeHbI IbIPKH, T.e. 0CTABATHCHA IyCTOThI, IPOMEXKYTKH, T.K. B
NPOTHBHOM cJIy4ae JUHMSA He o0pa3yercs. T.e. peanbHas JUHUS TENEPh A0JKHA
BBITJISAIECTH KaK HA pHC. 3.

3mech pe3oHHBIM Oyner Oosiee TMOAPOOHO OCTAaHOBUTHCS HA ITOHATHH
HernpepeiBHOCTH.  @Duiocodusi TMOA  CIOBOM  HENPEPHIBHOCTH  IMOHUMAET
COXpaHAEMOCTh KauecTBa NPU M3MEHEHHM KoundecTBa. M3MeHeHue ke kauecTBa
MOKHO Ha3BaTh CKayKoM, MpeBpaileHreM. Eciu HempephIBHOCTh HapylleHa,
3HAYUT, MPOU3OLUIO KaUeCTBEHHOE M3MEeHeHue. Ecnu ke kauecTBO M3MEHMJIOCH,
3HAYUT, YTO-TO MpepBaioch. BOT 3To mpepBaHHOE U OBLIO HETPEPHIBHOCTHIO. T.e.
HENPEPBIBHOCTh — ATO MOCTOSIHHOE Ka4eCTBO NMpU MEepeMEHHOM KoiuuecTse. Bee
3TO MPOUCXOINT B CHUITy OOBEKTUBHO CYIIECTBYIOIIUX 3aKOHOB MHpa U MPUPOHI,
U, B YaCTHOCTH, 3aKOHA I1€Pex0/1a KOJINYECTBEHHBIX N3MEHEHUI B KaUECTBEHHBIE.
[TosTOMy 3aKOH Tepexo/ia KOTMYECTBEHHBIX M3MEHEHUH B Kau€CTBEHHBIE MOXKHO
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ObUI0 OBl Ha3BaThb M, HANMPUMEp, 3aKOHOM H3MEHEHHUS HEMPEPHIBHOCTU TPHU
W3MEHEHUM KoJM4yecTBa. BO3MOXHBI M Apyrue HasBaHus... M reHuanbHeWmn
¢wrocod Ierenb B mOApPOOHOCTSX pa3paboTam MEXaHW3MBI JICHCTBHUS 3TOTO
3akoHa. Eciu Bkpartiie, To ero CyIuHOCTh B TOM, YTO JIF00ast BEIlb COACPKUT (axe
COCTOMT) M3 mpoTuBopeunil. Tak BOT, pa3pellieHne BHYTPEHHHUX MPOTHUBOPEUUI
BEIIM U €CTh MEepexoj B Jpyroe kauecTBo. PaspemieHue mpotuBopeuus lerens
Ha3pIBan cHiITUeM. U moboe n3MeHeHne kauecTBa MepeBOIUT Becb Mup B HOBOE
cocrosiHue. [IpepriBaHMe, Ka4eCTBEHHOE W3MEHEHHE COCTOSHUSI BHOCHT CBOM
BKJIaJ] B COCTOSTHHE Mupa ¥ JIeflaeT ero HEeCIUIONIHBIM, T.€. HE HellpephiBHBIM. Bee
3TO MOKET MPOUCXOIUTH HETIPOU3BOJIBHO, CIIOHTAHHO, camo 1o cede. KaHT Takoe
Ha3bIBANl «BEIbIO-B-ceOe». W nmake ecnmm Kakas-To ¢uiaocodckas Bemb B
CIUTOLITHOM, IENFHOM, HEMPEPhIBHOM IMPOCTPAHCTBE MMEET pasmep (J1t00oi), TO
3TOT pa3Mep NPUBOIUT K MPEPHIBHOCTH ITOTO MIPOCTPAHCTBA.

TouHo Takoe e camoe, T.€. pa3pbiB HEMPEPHIBHOCTH, HAOIIOAAEM U B HAIIIEM
CJTy4yae YMcesl Ha YUCIIOBOM OocH. Ternepb Mbl y’Ke HAaUMHAaeM MOHUMATh, YTO JIaXKe
MpU TUIABHOM TEpEeMEIIEHHH TI0 YWCIOBOM OCH OT OJHOM TOYKH K JIPyroi
HaOIIoaeTCsl KaueCTBEHHOE WM3MEHEHHE, 3aKJIFOYalolleecs] B MEpexoJie OJHOTO
KayecTBa B JpYyroe, a HMMEHHO pAalMOHAIBHBIX YHCEN B HppalMOHaIbHbIE
(TpaHCIIEHACHTHBIE) W oOpartHO. T.e. TMPOUCXOMUT 3aMEHa OJIHHUX YHCEl
KayecTBeHHO Jpyrumu. @Dunocopusi 3TOro sABJIEHUS  3aKIIOYaeTcs B
JUAJIEKTUYECKOM NIEPEXO0/I€ OJTHOTO NOHATHS B pyroe. MO>XKHO cKa3aTh, YTO OJHA
(dunocodckas «Bemp» NepexoauT B Apyryro pumocodckyro «Bempy. T.e. moHaTHe
«pAIMOHAIGHOE YHKCIIO» TEPEXOJUT B TOHATUE «HMPPALMOHATIBHOE YHCIO». A
YACTHBIM  CIy4aeM  HPpAlMOHAIBHBIX  YHCEN,  BO3MOXKHO,  SIBISIOTCA
TpaHCUEHIEHTHbIE «uuciay. Creayer 3aaymarbcs HaJ TeM, 4YTO CaMu
UppalMOHANbHBIE 4YHCIa OTJIMYAIOTCS OT  TPAHCLEH/IEHTHBIX, BO3MOXKHO
(HaBepHOE), TOXKE KAYECTBEHHO.

Taxkum 00pazom, cTano MOHIATHBIM, YTO JIMHHUS MOXKET MOJTYYUTHCS U3 TOUYEK U
OBITh HEMPEPBIBHOM JIUIIIH B CITydae, €CIIU TOUKa UMEET IUPUHY, T.€. €CIIH KaXKaas
«TOYKa», U3 KOTOPOH COCTOUT 3Ta «JIMHUS», HIMEET pa3Mmep, Oonbimii Hyst. Ho, B
TaKOM CIly4yae, 3TO yke OyJIeT He TOuKa, a «JIMHHUs» OyIeT y)Ke He JIMHHEH, a
TeOMETPUIECKON (pUrypoii, MMEIOIIEH IJIoMIaab, HallpUMep, 0JI0ca, JICHTa WIN
KpyT (HO HE OKPYXKHOCTh). B ciyuae e ecnu mupuHa «JIMHUI» paBHA HYIIO, TO
3HAUUT, JIMHUS — TpepbIBUCTAas (T.€. COAECPXKUT IyCTOTHI, IBIpKH). B mpoTuBHOM
Cllydae JIMHUSL HE MOJyYUTCs. A €ClIU K€ <JIMHUsD) BCE K€ UMEET IIMPHUHY, TO
KOHEIT €€ He MOYKET OBITh HACTOSIIEH TOUKOM, a OyIeT Kpy>KOUKOM, KaK Ha puc. 1.

3nech yMecTHBIM OyJeT cKa3aTh, YTO TIOHITHE «HE HMeeT pa3Mepa» C
¢dunocockoit Touku 3peHHsT HE BHOJHE KOppekTHO. C (umocodckoil TOUKH
3peHusl Bce MOXKET MMeTh paszmep. IIpocTo pasmep Kakoi-TO BEIM WIM YETr0-TO
MOXET ObITh paBeH Hy/0. ['eoMeTpuueckas TOYKa W €CTh HMMEHHO Takas
¢unocodckas Bellb, MPOCTPAHCTBEHHBIN pa3Mep KOTOPOi paBeH Hymo. T.e. Touka
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Oe3pasMepHa (MMEET HyJIeByI0 pa3sMmepHocTh). [lostomy, mymaercs, EBxmmn
omrOCs, cYuTasi, YTo JMHHUS — ATO TO, YTO HE MMeeT mupuHbL. Ha camom gerne,
BepHee, Ha Halll B3I, ¢ (primocodckoii TOUKM 3peHus, y JTMHUN IIUPUHA €CTh, HO
9Ta MIMpHUHA paBHa Hymo. Ho, HE MMes HUKAaKoro mpaBa KPUTHUKOBATH 3TOTO
BEJIMKOTO TEHUs, ¥ Payl UCTUHBI U CHPABEIJIMBOCTU CKaXKeM, uTo EBKIMI U He
TOBOPHJI, YTO AUAMETP TOYKU paBeH HyIr0. OH TOBOPHI TOJIBKO, YTO TOYKA «HE
HAMEET YacTen».

AHanornyHpIMH  (PUIOCOPCKO-MATEMATHUECKIMU  PACCYKICHUSIMH  MOYKEM
MPUATH K JIOTHYECKOMY YMO3AKIIOUEHUIO O HEBO3MOXKHOCTH  CILIONTHOM
HENPEePBIBHON TUIOCKOCTU. JIt00asi MmIocKoCTh, HE ObOamaromas TONIIMHON (T.e.
KOT/Ia ee TOJIIIHA PaBHA HYJIIO), JOJDKHA OBITh pABHOMEPHO ABIPSIBOM. CIIIONIHOM
(6e3 OBIPOK) MOKET OBITh JIMIIIL «TUIOCKOCTBY, 001aaromas TONMIMHOM, OObIen
Hyns. T.e. mo0ast MIOCKOCTh (M TeoMeTpuuecKas, W (PU3UYEcKasl) COAEPKUT
OECKOHEYHOE KOIIMYECTBO [IBIPOK, IO KOJIMYECTBY, BO3MOXKHO, PaBHOMY
KOJMYECTBY TOYEK JTOM IuiockocTH. Ortcwoaa d¢uiaocopcekuii  BbIBOX:
(pusnueckoe NPpOCTPAHCTBO TOKe AbIPSIBOE. ..

Takum 00pazoMm, Kak TPUBEACHHBIC BBHIINIC ONPEACICHUs, TaK M HaIle
ONpeesIeHUE JTMHUHA — HEBEPHBI! 7.

Wtak, Hamm Jorudeckre QUIOCOPCKO-MaTEMATHYECKUE PACCYKIACHHS
MpUBENM K YMO3AKJIIOYEHHUIO: IJIOCKUE TreoMeTpudeckue (GUrypbl, Hampumep,
OKpY>KHOCTb, KBaJpaT, TPEYTOJbHHK, CHHYCOWIa, Mapabona, rumepdona... —
MIPEPBIBUCTHIC  (IABIPSIBBIC), MyHKTHPHBbIC <« IMHUM»! Takod e NpepbIBUCTON
(mpIpsiBOM) siBIIsIeTCS UM Jr00asi reomMeTpuueckas (urypa, u Jioodas JuHHUA. ITO
MOKHO JI0KA3aTh JIOTHYECKH, ONMPASICh Ja:Ke HA OJUH TOJIbKO JIOTHYeCKHIl
3aKOH MCKJIIOYEHHOro Tperbero. Tak, ecju cuuTaTrh (MPUHSATH), YTO JIMHUS
cyuiecTtByeT (MpUYeM He Ba’KHO, 00bEKTHBHO WJIH JIMIIb MBICJIEHHO), TO
MOKeT CYLIeCTBOBATh JIMIIb TOJbKO ABa BO3MOKHBIX yTBep:kaeHus: 1)
TOYKH, U3 KOTOPbIX COCTOMT 3Ta JIMHMS, COMPHKACAIOTCH; W, 2) TOYKH, U3
KOTOPbIX COCTOUT 3TA JIUHMSA, He conpukacaTcs. U3 3Tux AByX BO3MOKHBIX
YTBEpPAKJAEHUH TOJAbKO KAK0e-TO OJHO MOKeT ObITb MCTHHOH, a Jpyroe
00513aTeJIbHO J0JLKHO OBITH JIOKBIO. Ecim mpeamosokurb, 4T0 HCTHHHO
nepBoe yTBep:KAeHHEe, a HMMEHHO TO, 4YTO TOYKH CONPHUKACAIOTCH, TO
YUYUTHIBAA TO, YTO pa3Mep TOYKH paBeH HYJII0, TO, CKOJbKO Obl
CONPHUKACAIIIUXCHA TOYEK He CTABUTH PSAIOM JIMHUS He MOJyqYuTcst, T.k. 0 + 0
+ ... + 0 = 0. Ho, MbI ke cunTaeM (NPUHSIN), YTO JUHUS CyIIECTBYET.
3HauuT, NMepBoOe yTBepAAeHUe JI0kKHO. OTCIOIa BBIXOAUT YMO3aKJ/IIYeHHe:
HCTHHHBIM fIBJIsieTCsl BTOpoe yTBep:kaeHue. T.e. yTBep:kaeHne 0 TOM, 4TO
TOYKH, M3 KOTOPBIX COCTOMUT JIMHHMSI, He CONPHUKACATCHA — SIBJSIETCS
ucTuHHbIM. Ho Torna smmuus — npepoiBucras. lokasano!!!

Ecin ke cuuraTh (IPUHSATH), YTO JUHHUS HE CyIIECTBYET, TO PyXHET BCS
reoMeTpusi, KOTopasi Ha JIMHUSIX U Jep:KUTcA, U roBOoputh He 0 4yem. Ho
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reoMeTpusi ke cymiecrByer. Takum o0pa3om, qoka3zaHo: Jil0Oble JHHUH —
NpepbIBUCTHIE, IbIPSBbIE, MYHKTHPHbIE, T.€. ABJISIOTCA OTTOUMAMHU (puc. 3)...

CTOUT NPUBECTU U APYTOE PACCYKIACHUE: WITH JIMHHS CYIIECTBYET, VIIH JINHUS
HEe cyliecTByeT. Eciau NIWHHS HE CyIIeCTBYeT, TO U TOBOPUTH HE O YeM, U
reomeTprr Het. [1oaToMy MpHXOAWTCS MPU3HATH UCTHHOW YTBEPXKICHHUE O TOM,
YTO JIMHUS CyIecTByeT. Toraa, eciu Mbl MPU3HAIM, YTO JMHUS CYIIECTBYET, TO
OHA WM COCTOMT M3 YacTeH, WM K€ He COCTOMT M3 uvacTted. Ecnm nuHms He
COCTOUT U3 YacTel, TO MPHUIETCS CUUTATh, YTO CYIIECTBYET OECKOHEYHO MHOTO
JMHWHA, U BCE OHM KAa4eCTBEHHO pa3HbIE M HE MOTYT OBITh TOCTPOCHBI OJIHA U3
npyroit. [lpuBenemM mpuMepsl TakUX OTAETBHBIX PA3HBIX JMHUN — TPEYTONBHUK,
KBaJpaT, OKpPYKHOCTb, CHHycouJa, napabona... T.e. mpuaercs cuurarh, 4TO
KaXnasi JTUHUAS — 3TO OJHA IIeTIbHash Bellb (CIIOBO BEIIb HCIIOJIB30BAHO B
¢wrocopckom cmeicie). Torma, B oO0meM ciydae, JMHHS OKAKETCS BEIIBIO
HeonpeaeneHHon. Eciu ke cuuTarh, 4TO JTMHHUS COCTOMUT W3 yacTeil (Hampumep,
KOPOTKasi CHHYCOMJIa — 3TO 4YacTh JUIMHHOW CHHYCOWBI, ONPENEICHHON TOW K€
(byHKIME), TO BOBHUKAET BOMPOC: KACAIOTCs JIM YaCTH OJHOW JIMHHUU JPYT Apyra
CBOMMH KOHITaMHu? M 9TO HaXOomuTCs HAa MECTe TIepEeceUCHUs! JIMHUH, HaIpuMmep,
MecTe NepecedeHus] CTOPOH KBajpara WU TpeyrojbHuKa (T.e. B yriax)? U eciu
JMHUIO PA3JETUTh HA JIBE YAaCTH, TO MOXKHO JIM TU JIBE€ YacTH CHOBA COCAMHHTH
(BOCCTaHOBUTH JI0 TIPEIKHETO COCTOSTHUSA)?..

[Tomyuaercst, YTO B €BKJIMIOBOW IUIAHUMETPHU BOOOIIE HE MOXET ObITh HU
KacaTellbHBIX, HM CIUIOMHBIX (0e3 apipok) muHMiA? [lnockue reomeTpuveckue
(Guryphl WM WX YaCTH MPUHIUIHAIBHO HE MOTYT KacaTbCs JIPYT Apyra U ObITh
CIUTOUIHBIMH, T.€. 6€3 IbIpoK. OHU MOTYT JIMIIb WM JIeXKaTh OJJHA Ha Jpyrou (puc.
2, a), WIKM TepecekaTb OxHa Apyryio (puc. 2, b), wiM ke HaXOIUTbCS Ha
OTIPENICTICHHOM PacCTOSITHMM OJTHA OT JIpyroH (puc. 2, ¢). Kacarbes ke, kak Ha (puc.
2, d), oHM HE MOTYT B IIPUHIIMIIE.

W ecrmu paccMOTpeTh Ty caMylO YHCIOBYIO OCh, TO OHA TOXKE JOJKHA OBITH
paBHOMEPHO NPEPHIBUCTON (paBHOMEPHO [bIpsiBoi). M, yuuTeIBasg TO, 4TO
YHCJIOBYIO OCh MPUIYMaJId UMEHHO ISl YMCEN, U3BECTHBIX Ha TO BpeMs (T.e. [Uis
HATypaJbHBIX M JAPOOHBIX YMCEN, KOTOPBIE CETOAHS Ha3bIBAIOT PallMOHAJIBHBIMHU
YHCIaMH), U CYUTAIH, YTO ITHU YKCIIA PACIOIOKEHBI HA TOUKAX OCH, Mbl JIOJKHBI
JyMaTb, 4TO T€ M3BECTHBIC (pallMOHAIBHBIC) YMCIIa HAXOAATCS MMCHHO Ha TOUKax
9TOM OCH, a HE B «JIBIPKax». A UPPAIMOHATIBLHBIM «UUCIIaM» Ha 3TOW OCH BOOOIIIE-
TO MecTa HeT B mpuHmune. Ho 10 cux mop oHHM TyAa ObUIM BTHUCHYTHL. JTO
AQHAJIOTUYHO TOMY, YTO Ha OCb, CKa)XXeM, TEMIIEpaTyp, BTHUCHYJIU BpeMs WU
paccrostaue. Ho, eciut Bee ke, HppalioHaIbHBIE «UUCIIa» TOXKE CUIIKOM 3arHaTh B
3Ty OCh (MMEHHO 53TO TMOJIOKEHHWE B CHCTEME CEerOJHSIIHEH MaTeMaTHKH U
CYILECTBYET), TO MPHUICTCS NPEINOJIIOKHTh, YTO HPPALMOHAIBHBIC «YHCIIaY,
YACTHBIM CITy4aeM KOTOPBIX SIBJISIIOTCS TPAHCLICHICHTHBIE «4HCIa» (Hampumep, T,
e, o U1 HEKOTOPBIX 0. ¥ N), PACTIONOMKEHBI KaK Pa3 B JbIPKAX STOMH TIPSAMOii?
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4. Tapagokchbl TOYEK.

Wtak, momyunscss Heu3BeCcTHbIM paHee (umocodpcko-MaTeMaTHIECCKUN
MapaJiokC TOYEK, KOTOPhI MOXHO c(hOpMYJIHpPOBaTh, HAPUMEP, TAK: CIUIOLIHASL
JVHUS CYLIeCTBYeT, 1 OHA COCTOMUT U3 COIMPUKACAIOIIMXCS TOYEK, HO CIUIOLIHAS
JMHUS He CYLIeCTBYeT, T.K. TOUKH KacaTbCsl IPYT JIpyra He MOTYT, U TOATOMY 3TO
HE JIMHUS, a YTO-TO BPOJAE MyHKTHUPA, T.€. HEUYTO pa3opBaHHOE (C JbIPKaMH). DTOT
Mapajokc MOXKHO c(hOpMyJIHpOBaTh HHAue: JUHHUS o0pa3yercsi (COCTOMT) U3
CONPHUKACAFOIIMXCS TOUCK, HO JIMHUS HE 00pa3yeTcsl, T.K. TOUKH CONPUKACATHCS HE
MOTYT, HO JaXX€ €CIM TOYKH CONPUKACATUCh OBbI, TO JIMHUS BCE PAaBHO He
o0pa3zoBajiach Obl, T.K. TUAMETP TOYKU PaBEH HYJIIO U UX CyMMa Obliia ObI paBHA
HyT10. MOXKHO M TaK: TOYKH COMPHKACAIOTCA, U IOATOMY 00pa3yeTcsl JIMHUSA, HO
OHU He CONPHUKACAKTCS, T.K. CONPUKACATHCS HE MOTYT, U MO3TOMY JIMHUS He
oOpasyercsi. M paspemmrs 3TOT MapajoKC WM aropeMy, MpeacTaBIsSeTCs
JOCTATOYHO CI0KHBIM.

3nech Kak pa3 yMECTHbIM OyJeT JaTh OOBSCHEHHE NOHATHIO HppaLHo-
HAJILHOTO «4Hciay. MppalnoHaIbHOE «YHCII0» — 3TO «UYHCII0», KOTOPOE HE MOXKET
OBITh MOJYYEHO JIEICHUEM OJJTHOTO HAaTypaJIbHOTO YHCIIa P Ha APYTroe HaTypaJIbHOE
yucio (. Tak, HanpuMep, KBaApaTHBIM KOPEHb W3 YUCHA 2 SIBJSIETCS MppaIuo-
HaJIbHBIM «YHCIIOM» (T.K. HUKAaK HE MOXKET ObITh IOJy4eH JEJICHHEM OIHOTO
HATYpaJIbHOTO 4YHClIa [P Ha [Jpyroe HATypaJbHOE 4YHCIO (), W SBIACTCS
OECKOHEUHOH HENepHOAMYECKON NecsITUUHON polbto. Ho 310 «umcimo» MoOxeT
SBJISITECS. KOPHEM alire0panyeckoro ypaBHEHUsI, HallpuMep, SIBISETCS KOpPHEM
ypaBHeHHs X° = 2. B To e BpeMsl, HMEIOTCS TAKHE MPPALHOHATBHBIC CUHCTIA»,
KOTOpBIE KOPHEM alreOpanyeckoro ypaBHEHHMs SIBISITHCS HUKaK HE MOTYT. Takue
WppAllMOHANBHBIE  «UYUCIA» HA3bIBAIOTCS  TPAHCUEHICHTHBIMH  «UUCIIAMID).
TakoBBIMH SIBIISIIOTCS, HAlpUMEp, YHCIIA 7, €, JECSITUYHBIC JIOTapu(Mbl BCEX
LENBIX YKce, He KpaTHbIX 10, win yncia Buaa a°, rue, a— anredpanyecKoe YucIo,
He paBHoe O u 1 (a # 0; a # 1), a b — uppanmonanpHoe aaredpanyeckoe Yuco.
EcTb GeckoHEUHO MHOTO U IPYTUX TPAHCHEHICHTHBIX «UHCEID».

CTaHOBUTCS TIOHSATHBIM, YTO JEOOBIC 1B (DMIIOCOQCKUE BEIIH, MMEIOIIHE
MIPOCTPAHCTBEHHBIN pa3Mep, MOTYT HaXOAUThCS (pacroyiaraTbCsi) MO OTHOIICHHUIO
Ipyr K JpYry TOJNBKO YETHIPhMS CIOCOOaMH, KaK II0OKa3aHO Ha puUc. 2:
a) KOHTPY?HTHO, T.€. OJIHA IIEJIMKOM JISKUT Ha PYyroi; b) mepecekaThbcs, T.€. OHA
YaCTUYHO JIGKHUT HA JIPYTOH; C) OJHA HAXOAWTCS HAa KAKOM-TO PACCTOSHHUU OT
IpyTroH, He Kacasch ee. [lonoxkeHue xe, n3o0pakeHHoe Ha puc. 2 d — Bcero JIUIb
abcrpakuust. Ho Benp y Touek (MaTepualibHbIX, (PU3HIECKUX, TEOMETPHIECKUX, . . .,
U BOOOIIE, JIIOOBIX TOYEK) MPOCTPAHCTBEHHBIE Pa3Mepbl PaBHBI HYyINIO (T.e. UX
JMaMeTphl paBHBI HY0). [loaTOMy OHM KacaTbcs IpyT Ipyra HE MOTYT, & MOTYT
OBITh TONBKO B JIByX TMOJOXKEHHUSIX: JIMOO OJHA TOYKA MOJHOCTHIO JIEKHUT Ha
npyroH, (puc. 2 a), 1100 MEXIy HUMHU MUMEETCSl KaKoe-TO paccTosiHue (puc. 2 c).
Jleno B TOM, 4YTO, TOBTOPUMCS, KacaHHWE OJHHM TEJOM JpPyroro O3HayaeT
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COIPUKOCHOBEHHUE, «JOTparvBaHWE» HAMMEHBIEH 4YacTH TMEpBOro  Tena
HauMEHbILIEH YacTh BTOporo Tena. HanMenpias jxe 4yacTh — 3TO TOUKA, a Y TOUKU
yacTe HET MO onpeacieHuro. [lo3ToMy TOYKM COINpPUKAcaTbCs HE MOTYT.
[TpuntnuansHo. Y BooOI1e, He orpaHuYuBasi OOLUTHOCTH, BelH (B (rmocodckom
CMBICJIC), He UMeIolMe YacTeil (IIPOCTPAHCTBEHHBIM pa3Mep paBeH HYJIIO B
1r000M HaIpaBlIeHNH ), COMPUKAacaThcsa He MOTyT. OHU WITH JIe)KaT OJJHa Ha APYTOH,
WIA K€ HaXOAATCS Ha KakOM-TO pPAcCTOSHUM Jpyr oOT japyra. SBjeHue
CONpPHUKACaHMA JJIs Belleil, pa3Mep KOTOPbIX paBeH HYJI0, ¢ ¢uirocodckoi
TOYKH 3PEeHHs] CTAHOBHUTCH [IHCTHHKTHUBHO HEBO3MOXKHBLIM. Wim, roBops
(buIocopckrM  A3BIKOM, JBE TOYKM HE MOTYT HMETh HEMOCPEACTBEHHOTO
OTHOIIIEHUS JIPYT K apyTy. HO OHM MMEIOT OTHOIIIEHHUE K PSIIOM CTOSIIIIAM JIBIPKAM.
Ho no npasunam otHomeHus TpaH3uTUBHOCTU: eciau XRy u yRz, 1o xRz, rne R -
CHUMBOJ (PIITOCO(CKOTrOo WIIM JIoTHYecKoro oTHomeHus. [loatomy, ecnmu Touka
MMeeT OTHOIICHHE K OmmKaiiiel IpIpKe, a 9Ta AbIpKa K CIEAYIOIIEH TOYKe, TO
nepBasi TOUKa UMEET OTHOIIEHHE K TOM BTOPOM TOYKE uepe3 JbIPKY MEXITY HUMH.
[onmyunncs eme onuH (UIOCOPCKO-MAaTEMAaTHUECKH TMapajoKc: TodKa K
OMmKaiIell TOYKe OTHOLIEHWS HE HMEET, HO TOYKa K OmmKaimeld Touke
OTHOILICHHE UMEET (depe3 IBIPKY). Tak uepe3 MBIpKY U MepeaaeTcss OTHOMICHUE U
JIBUOKEHUE.

W, ecnu Bce e cuiol 3arHaTh (BTUCHYTH) UPpPAMOHATIBHBIE «UHCIa» B OCh
JUISL PALMOHATIBHBIX YKceN (KaK YK€ CKa3aHO BbIIIE, HMEHHO TaKOE MOJIOXKEHHE B
CETOJHSIIIHENH CHUCTeME MaTeMaTHKH HMEeT MECTO), TO M3 CKa3aHHOTO BbIIIE
BBIHZIET  THIOTETHYECKoe  (pruimocodcko-MaTeMaTHIecKoe — yMO3aKIIIOUEHHE:
KOJIMYECTBO HPPALMOHATBHBIX «UUCED» (MOIIHOCTh WM YHCIO BJIEMEHTOB
CUCTEMbI HUppAIMOHAIBHBIX «YUCEN»), YK MO KpailHeH Mepe, HE MEHbIIE
KOJIMYECTBA PAlMOHAIBHBIX uncen. [Ipm 3TOM ecnu panudoHAIbHBIE YHUCIIA
HaxoJATCAd Ha TOYKaX TOM W3BECTHOM YCIIOBHOM YHCIOBOM OCH, TO
HppaIMOHAIBHBIE YUCIIA JOJDKHBI OBITh MEXKIY TOYKaMHu (B JBIPKax) 3TOM OCH
(xoTst BOOOIIIE-TO UM Ha ATOM OCH MECTa HET — JIJIsl HUX Hy’KHA JPyTasi OCh).

Takum 00pazoM, s HETIPABWILHOW, HO CETOMHS OOMIETPUHATON, CUCTEMBI
OJTHOM €JMHCTBEHHOW YMCIIOBOM OCH MONY4MNIach (PUIOCOPCKO-MaTeMaTHYECKast
TeopeMa: MEXIY JIIOOBIMHU JBYMsI PAallMOHAJIBHBIMHM YHCIIAMH Ha OOILEHpPUHSTON
CEeTOJIHSI YHCIIOBOM OCH HAXOJIUTCS XOTS ObI OJJHO MPPAIMOHATIBHOE YHCIIO U, B
YaCTHOCTH, TPAHCLEHJECHTHOE «YHUCIO». A TaKKe BO3HUKAECT I'MIIOTE3a: 3TH [Ba
BUJIA YUCEJT — PALMOHATIBHBIE U UPPAIMOHAIIbHBIE — PACIIPE/ICIeHbl HAa MPUHATON
YUCIIOBOM  OCH  HEPaBHOMEPHO, HEPABHOIUIOTHO, HEPAaBHOMOIIHO WU
HepaBHOKonmuecTBeHHO!?. [louemy? Iloctapaemcst jmormuecku 0OOCHOBATH ATY
rUnoTe3y (He XOTHM Ha3bIBaTh 3TO TEOpPeMOM). MBI yxe OOBSCHWIN, YTO, €CIU
MIPOCTPAHCTBEHHBIN pa3Mep TOYKU PaBEH HYIIIO, T.€., TOBOPSI MPUHITHIM CETOJHS
A3BIKOM, pa3Mepa HET, TOTAA 3T TOUYKH CONPUKACATHCS IPYT C APYTOM HE CMOTYT,
Y TI03TOMY JIMHUS HE TOTyduTcs. Ho Jaxke eciii OHM CONpUKACcaiCh Obl, TO TUHUS
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BCE paBHO HE 00pa3oBayiack ObI, T.K. AMAMETP TOYKU PABEH HYJIIO, a CyMMa HyJei
paBa Hymo. [loatromy, mms Toro, utoObl 0OOpa3oBanach JHHUS W3 TOYEK,
HEOOXOJIMIMO CUUTATH, YTO MEKITY TOUKAMH UMEIOTCS TIPOMEXKYTKH, ABIpKA. 1 TyT
BO3HHKAET elie OAuH (Puiaocodcko-MaTeMaTHIECKUN MapaoKC: MUHUMATbHBINA
pa3Mep IPOMEKYTKOB MEXy TOYKaMH JIOJDKEH OBITh paBeH pa3Mepy TOUYKH, HO
pasmep MPOMEXYTKOB MEKIY TOUKAMU He MOKeT ObITh pPaBeH pa3Mepy TOUKH,
T.K. MHa4Ye JIMHHUSA HE TONYYUTCSA. DTOT MapaJoKC BOZHHKAECT TOTOMY, YTO €CITH
MIPOCTPAHCTBEHHBIN pa3Mep MPOMEKYTKOB MEXKAY TOUKaMH PaBEH pa3Mepy TOUYKH,
T.€. PaBeH HyJIIO, TO ATO (PaKTUUECKH O3HAYAET, YTO ATHUX MPOMEXYTKOB HeT. Ho,
KaK TII0Ka3aHO BBIIIE, MPOMEXYTKH ecThb. [loaTOMy, UYTOOBI pa3peumTh 3TOT
MapaIoKC, MBI JJOJDKHBI CYMTATh, YTO Pa3Mep MPOMEKYTKOB (MBI HX €IIe HA3BaIH
M0 aHaNOTuM C (U3UKON MOJYMPOBOAHMKOB — IbIPKaMu) OOINbIIE HYJS, T.C.
OoITbIIe pa3Mepa TOUEK, a CTao OBbITh, B KXKIYIO M3 ATUX JIBIPOK MOYKHO BTHCHYTh
CTOJIBKO «4YHCeI», YTO MX KOJM4ecTBO OyaeT Oombie eaunuipl? Ilpu sTom Ha
Ka)XJOH TOYKE YMCIIOBOW OCH HAaXOIUTCS TOJIBKO OJHO YHCIIO, M 3TO YHCIO —
panmoHanbHoe yncio. Toraa, B ciydae, €cii Mbl BEIHYKICHBI OyJIEM pa3MeCTUTh
UppalMOHAIbHBIE «UHUCIa» TOXE Ha 3TOW K€ NpsAMOM (YUCIOBOM OCH), TO
MIPUIETCS UX Pa3MECTHUTH B JIBIPKaX 3TOU MPSMOMN, XOTS STHM «4HCIaM» TaM MecTa
B0OOIIe-TO HeT. [IpudeM, momydaercsi, 4TO KOJUYECTBO MPPAIOHATBHBIX YHCEI
Oonpie (WM, 1O KpalHEW Mepe, HE MEHBIIE), YeM PaIMOHAILHBIX YHUCEN, T.K.
JBIpKAa MO0 pa3Mepy OOJbINe TOYKA U, MOITOMY, TaM MOXKET PACIOIOKUTHCS
Oosbliiee KOMMYECTBO «4ucel». Ecim yncio Bcex BO3MOXKHBIX TPAaHCIIEHAEHTHBIX
«4Hcen» Ha KaKOM-TO OTPE3KE YMCIOBOW OCH OECKOHEYHO, Torja IMycThiX (0e3
TPAHCILIEH/IEHTHBIX «YHCEN») ABIPOK, HaBepHOe, ObITh HEe MOXkeT. Eciu ke uucio
BCEX CYILIECTBYIOIIMX TPAHCICHACHTHBIX «YHCEN» KOHEYHO (B CMBICIE, HE
OECKOHEYHO), TO MEKIy TOYKAMH MOTYT OKa3aTbCsl IyCThie IbIpku (Oe3
TPaHCIIEHJIEHTHBIX «4ucem»). VTak, KaKI0i TOYKEe COOTBETCTBYET TOJBKO JIMIIIb
OJTHO pAallMOHAIBHOE YHUCIIO, a KaXJOM AbIpKE, PACHONIOKEHHON MEXIYy IBYMs
CTOSIIIUMH  PSJIOM TOYKAMH, HABEPHOE, COOTBETCTBYET OOJbIlEe KOIMIECTBO
HEOIpPaBIaHHO U HEOOOCHOBAHHO BTUCHYTHIX TyJla MPPALIMOHAIBHBIX «4uce». Bo
BCSIKOM CJTy4ae, B KQKIOH JbIpKE KOJMUECTBO UPPAITOHATBHBIX «UUCED» OOJbIIe
€IMHUIIBI. A 5TO O03HA4YaeT, YTO €CJIM HCKYCCTBEHHO, T.€. CHJIOW, 3arHarb
HPPAIMOHANBHBIE «YUCIIa» B OCh IS PAIIOHATBHBIX YHCEN, TO KOJIMYECTBO BCEX
HPPAIMOHATBHBIX «UUCEID Ha JTFOOOM OTpe3Ke OOIIENPUHATON YHCIOBOM MPSMOH,
OKa)KeTcst OOJIBIIIEe KOJMUECTBA BCEX PallMOHANBHBIX dncell. T.e. mosryyaercs, 4To
BOOOIIE-TO KOJUYECTBO BCEX BO3MOXKHBIX HMPPANHOHAIBHBIX «YHCED)
0osibllle KOJIMYECTBA BCeX BO3MOXKHBIX PANMOHAIBHBIX 4YHCEI. OTOT
pe3yJIbTaT, OTYUYSHHBIN GHUIOCOOCKUMHU METOAaMH, He OyIeT TPy IHOM TeopeMoi
JUISl MATEMaTHKOB.

[Ipennaraemass Hamu  Quiuocodckasi JIOTMKO-MareMaTudeckass —Teopus,
OYEBHHO, IPUMEHMMA B JIOOOM MareMaThke W TeOMETPHH, HamphMep, Kak B
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reomerpun EBknnna, Tak u B reomerpun JlobaueBckoro mim reometpun Pumana.

Takum o0pa3zom, BonpeKkH yCTOSIBILIEMYCSI MHEHHIO O CIUIOIIHBIX JIMHHUSX,
HA CaMOM JieJie, IMHUS, HAIpUMep, Y1 CJI0Bast NPAMAasi — PePbIBUCTAsA, AbIP-
Basi KOHCTPYKLMS, T.e. HATIOMUHAET MYHKTHP, a TO4YHee, 0TTo4Me (puc. 3).

B noBcenHeBHON XKU3HU UCHIONB3YETCsl OOJIBIIOE KOoar4yecTBO umcen. W atoro
KOJIMYECTBA JEUCTBUTENBHBIX (pallMOHABHBIX) YHCEN IIOJHOCTBIO XBaTaer,
HarnpuMep, AJIs MPOBEIEHHUs KaKUX-TO 3KCIEpUMEHTANbHbIX uccienosanuii. Ho,
OosbIe MpoOIeMbl BO3HUKAIOT CETO/Hs, KOIJa peub 3aXOJUT O (HIOCOPCKUX
WIA TEOPEeTHYECKUX paccykaeHusx. Hanmpumep, eciu Hy)XHO TOYHO (MMEHHO
TOYHO) YCTaHOBUTH JUTMHY O IUaroHaiy KBaapara co cTOpoHoW b, To momydnm,

uto d = V2 b. Y npu 5TOM BBIICHUTCS, 4TO V2 — 3TO M He LeNI0e YNCIIO, U He
npoOHoe. Ha MOMEHT OTKpBITHS, 3TO «YHCII0» OBLTO «HOBBIM BHJIOM YHCEI», U
Ha3BaJIM TAKUE «UUCIIa» UPPAOHATFHBIME Ynciiamu. [ToBTOpuMCs, oTiamdme ux
OT pallMOHAJIBHBIX YHCCII, T.C. HCJIbIX U ,Z[pOGHBIX YHuCCJI, B TOM, YTO ITIOCIICOHUC
MOXXHO BBIPa3UTh B BHUJIC OTHOIICHHs IIBYX IEJIBIX YHCEN, Hampumep, P u ,
NMO3TOMY MX U HA3BIBAIOT pallMOHAJIbHBIMU YUCJIAMHU, T.C. ITOJYYCHHBIX OCJICHUCM,
OTHOIIEHWEM. UppaloHanbHBIE K€ «YUCIa» TIOTOMY U Ha3bIBAKOTCS
HpPpaLMOHAIBHBIMU (YTO B IIEPEBOJE O3HAYAET «HE MMEIOLINE OTHOLIEHUS), YTO
MX TOYHO TOJYYUTh OTHOIICHWEM JBYX IIEJBIX YMCeN P U ( HeBO3MOkHO. Cama
rpynria UppaluoOHAJIBHBIX «YHUCCIP» ACIWUTCA Ha IOBC YaCTHU. OJHA 4YaCTb — 3TO
aNreOpayecKue «4uciia», KOTOPbIe MOTYT OBITh KOPHSIMH aJireOpamdecKoro
YpaBHEHUSI C LENbIMH KO3((HUIMEHTaMH, Jpyras 4acTh COCTOUT W3 «UHCEI»,
KOTOpbIE HE MOTyT OBITh KOPHSAMH aireOpandeckoro ypaBHEHUWs. Te
UPPAIOHATIBHBIC YHCIIA», KOTOPhIE HE MOTYT OBITh KOPHSIMH aJIreOpandecKoro
yYpaBHEHWS,  HA3bIBAIOTCS  TPAHCICHICHTHBIMH  «4HCIamMm».  [Ipumepsl
TPaHCUCHACHTHBIX «YHCCID> IMPHUBCIACHLI BBIIIC.

Takum o0pa3oM, palnuoHAJIbHbIE H HPPANHOHAJILHBIE 4YHCIA B
¢uiiocopckoM  cmbicie  SIBISIIOTCSI  Pa3HOPOIHBIMH, PA3HOTHUIHBIMH,
NMPOTUBOMOJIOKHBIMH, TO3TOMY /UISI MX TIeOMeTPUYECKOro Hu300pakeHust
TpeOylTcsi pa3Hble YHCIOBbIe OCH. T.e. TH [Ba BHUIA YUCEN PA3TUYHBI
Ka4eCTBEHHO:  pAallMOHAJBHBIE YWCIA TOMOTCHHBI, HWppAlMOHAIBHBIE —
TCTCPOIrCHHBI. Nx HCOAUHAKOBOCTDL IPOABJIICTCA B KAKOM-TO CXOOIHOM CBOI>'ICTB€,
HO BHYTpPEHHE, OHTOJIOTUYECKH STH YKCIIa JPYT C IPyroM He cBszaHbl. [lymaercs,
YTO INPOTUBOIIOJIOXKKHOCTD 3TUX YHUCCII KaK BHCIIHAS, TAK U BHYTPCHHASA. OTH uncaa
B3aMIMHO OTpPHUIIAIOT, HWCKIIOYAOT Jpyr apyra. Takumm ke ¢urocodcku
MMPOTUBOIIOJIOKHBIMHU, KAYCCTBCHHO PA3HBIMU, PASHOPOAHBLIMH, PA3HOTHIIHBIMU,
OTPUIIAIONIMME JPYT JIpyTa, SIBISIOTCS anreOpamdecKue W HealreOpandecKue
qucia, HeﬁCTBHTCHbHLIC 1 KOMIUIEKCHBIC YHUCJIA...

Ecm 6b1 ¢unocodckrn MOXKHO OBUIO JTOMYCTHTh, YTO YHCIIA KaK BEIIH
CAENaHbl M3 YEro-To, TO pallMOHAJIbHBIE YKCIa TOMOTE€HHBI (OJHOPOIHBI), T.€.
«CZIeNaHB» U3 OJHOTO M TOro e. [1o3ToMy J000e M3 ITHX YHCENT MOXKET OBITh
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MOJTYYCHO W3 JPYTHX TAKHUX K€ 4rcel. V modToMy OHH CpaBHHMbIE, T.€. OJHO
0osibllle WJIM MeHbIlle JPYyroro, wiu paBHO Apyromy. KommnekcHble umcna
HErOMOI'CHHBI, OHW I'CTCPOrCHHBLI, T.C. «CACIAHBD> U3 HC OJHOI'0 X TOI'O K€ HUJIN KC
HE U3 OmHOro M Toro »e. IloaTomy 3Tu «umcna» HecpaBHUMBIE. T.e. Hemb3s
CTIpalIMBaTh, KAKOE U3 JIByX KOMIUIEKCHBIX «UHCED OOJbIIe, a KaKoe — MEHBIIIE.
Hu ogHO u3 HUX U He Oonblle, M HE MeHblIe apyroro. OHU HECpaBHUMEIE, T.K.
pa3HOpO/IHbIE, KAYECTBEHHO pa3Hble. [loToMy M pa3MecTWINCh OHU (COBEPILIEHHO
HEOCO3HAaHHO) HE Ha OJHOM OCH, a B Pa3HBIX MeCTaX IUIOCKOCTH, 00pa30BaHHOU
JBYMST Pa3HBIMH OCSIMU. T0O K€ MOXKHO CKa3aTh U 00 UPPAMUOHATBHBIX «UHCIIAX).
Hu oxHO 13 MppanioHaIbHBIX «YHCEID», B YACTHOCTH, TPAHCIICHJICHTHBIX «UHCEN»,
HEC MOXCT 6I>ITB IMOJIYYCHO M3 APYTUX TPAHCUCHACHTHBIX YUCCII, €CJIM, KOHCUHO, HC
MpUOETHYTh K 0COOBIM (DUKTUBHBIM, XHUMEPHBIM YyXuuipeHusMm. Kpome Bcero,
IIPpUHATO CYUTATh, HYTO I[GﬁCTBHTGJ'II)HBIG, BCIHICCTBCHHLIC 4YHCJIa SABJIIHOTCS
YAaCTHBIM CIIy4aeM KOMIUIEKCHBIX «4Hcel». TyT Bce 3aBHCUT OT JOTOBOPEHHOCTH
(mayuHO-(pmiocodckasi Teopuss KOHBEHIMOHATM3MA). Ecu MBI moroBOpHMCS
MPU3HABATh KOMIUICKCHBIE «UYMCIIAa» 4YHCIaMH, TOTAA JCHCTBUTENbHBIC YHCIIA
OKXYTCA YaCTHBIM CIIy4Ya€M KOMIUICKCHBIX «YHCCID», KaK W IIHMIOIYT B
MaTeMaTH4YeCKUX crhpaBoyHuMKax. OJHAako BeAb JACHCTBUTENBHBIE YHCIA
BBIPAKAIOT KOJMYECTBO, a CaMH K€ OTH CIPABOYHHWKH YTBEPXKIAIOT, YTO
KOMILJICKCHBIE «UHCIIa», HAo0OpOT, KOJHMYEeCTBA He BbIPa:KalOT! 3HAUWT,
KOMIUICKCHBIC «YHCJIa» B 3TOM OTHOLICHHWH HC NOJUKHBI IIPU3HABATLCA YHUCIIaMU, U,
B 3TOM ClTy4ae, IeHCTBUTEIbHBIE YMCIIa HE MOTYT MPU3HABATHCS YACTHBIM CITy4aeM
KOMILICKCHBIX «4uce». Torma momydaercs, 4ro oOmiee (MHIyKTHBHOE) HE
BBIMOJIHSET TO, YTO BBIMONHAET YacTHOE. Dunocodcku 310 HeBO3MOkHO. Takum
o0pazoM, uMeHHO ¢ ¢uiuocopckoii TOYKH 3peHusi, AeliCTBUTEbHbIE
(BelleCTBEHHbIE) YMCJIA He JO/UKHbBI TMPH3HABATHCS YACTHBIM CJy4aem
KOMIUIEKCHBIX  «uHce». JlelicTBuTenbHO,  (QWIOCOPCKHMM  KadyeCTBOM
JICHCTBUTEIIBHBIX YHUCEIT SIBIIIETCSI CBOMCTBO ((hM3MYECKOE KAvyeCTBO) BHIpAXKaThb
KOJIMYECTBO. A KOMILUIEKCHBbIE «YHCIa» He 00J1aJal0T CBOWCTBOM WJIH
KA4eCTBOM BBIPAXKATh KOJIMYECTBO (3TO YTBEPXKIAIOT BCe Y4YEOHUKH M0
MaTematuke). TakuMm 00pa3oMm, HEOOXOOUMO TNPHU3HATH, YTO KOMILIEKCHBIC
«4yucia» U JCUCTBUTENIbHBIE YUCIIAa — 3TO PAa3HOKAYECTBEHHbIE B (HMIOCOPCKOM
OTHOIIICHUMU  BCIIH. HNmenno MO3TOMY  KOMIUICKCHBIC YHCIa PasMCIIArOT
COBEpIICHHO HEOCO3HAHHO HE Ha JIMHUH, a Ha IJIOCKOCTH, 0Opa30BaHHOM IBYMs
HCPABHOUCHHLIMHA OPTOrOHAJIbHBIMU YUCIIOBbIMU [065201%07%8 - (0]°0%17%1
NEWCTBUTENBHBIX M MHUMBIX uucen. Kpome 3Toro, moBropumcs, Kaxoe
paIMOHANBHOE YHCIIO UMEET peepeHTa, a KOMIUIEKCHOE «UUCIIo» — pedepeHTa He
umeeT. TpaHCLEHIEHTHBIE «YHCIa» Takke pedepeHta He umeror. M To, 4uro u3
OJTHOTO KOMILJICKCHOTO «YHCJIa» MOXHO BBIUYUTAThH APYTO€ KOMILICKCHOE «UHCIIOM
— sBisieTcst pumocopckuM HepopasyMeHueM (HO, He MaTtematndeckum). Ho 3to
HCOO0PAa3yMCHHUC B CCFOIIH’ILHHCI\/'I CHUCTCMC HAYKHU SBJIACTCA HOpMOﬁ, 1 3TO MOXHO
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YBUZIETH B JIFOOOM Y4eOHUKE.

Bo3MoxHO, M HyJb YMCIOM NPHU3HABATh HE cieayeT. Bo3amoxkHO, 3TO Beero
JIMIIb YCIIOBHOE 0003HaueHUe (3HaK, CUMBOJI, omeparop). MHorna — 3To cumBOm
OoTCyTCTBHA. T.€. HyJlb — 3TO IyCTOE MOHATHE, KOTOPOE HE OTOOpaXKaeT HUKAKUX
00OBEKTOB TaK K€, KaK, HalpUMEp, MOHATHUS «XOpAa TPEYTOJIbHUKA» WU, CKaXKeM,
«TIepUMETp 3JIEKTpoHa». T.e. 3To MmycToe MOHATHE, ITYCTOH Kilace, T.e. KJacc 4ero-
TO, KOTOpPBI HE COAECPKUT B ceOe HHUKakux sjemMeHToB. Hampumep, kiacc
«KBAJIpaTHBIX TPEYTOJbHUKOBY» SBJIAETCS IyCThIM KJIAacCOM, T.K. KBaJpaTHBIX
TPEYTOJIbHUKOB HE OBbIBaeT TaK €, KaK M TPEYTOJBbHBIX KBAJPATOB, XOPIbI
TpEeYroJibHUKA WM NIEpUMETpa 3IEKTPOHA.

5. Mpob6aema KOHTHHYYMA.

IMponoskas Ppuiocodckne paccyxkaeHusi 0 CIUVIOIIHBIX (HECIUIOMIHBIX)
JHMHHUAX, NPHIEM K BbIBOAY, YTO He ObIBaeT CIUIOIIHBIX INIOCKOCTel (T.e.
IUIOCKOCTel 0e3 AbIPOK), CIVIOIIHOI0 00beMa MJIU CIUIOIIHOTO NMPOCTPAHCTBA
0e3 apipok. T.e., Ha camom Jene, (PU3MUYECKUII BaKyyM — JABIPSBBINA, KaK W
TUIOCKOCTh, KaK M TpsiMasi WM J1t00ast npyras JUHUS. M B «IbIpKax» YUCIOBOM
IUIOCKOCTH, HABEPHOE, HAXOAATCS HPPALMOHAIBHO-KOMIUIEKCHBIE WJIM TPaHC-
LIEHIEHTHO-KOMIUIEKCHBIE «UHUCIIaY).

B ¢wusuke nox KOHTHHYYMOM MOHHUMAIOT MPOCTpaHCTBO-BpeMs. CTpyKTypa
(U3MYECKOr0 KOHTHHYYMa 3aBUCUT OT IUIOTHOCTH BEIECTBA, W3TyUCHHUS, TOJIS.
du3nyeckuil KOHTUHYYM J0JDKEH ObITh 0XapaKTEepU30BaH WM HEIPEPHIBHOCTEIO,
WIA NpepbIBHOCTHIO. CerogHsi OOLIENPHHATO, 4YTO (PU3MYECKHH KOHTHHYYM
HelpepbIBeH, T.e. OH CIVIOLIHOM, 0e3 IyCcTOoT, 03 AbIPOK.

Bonpekn oOmenpuHATOMY CerojiHsi, Mbl YyTBep:KaaeM, 4YTO H
MATEMATHYCCKHH KOHTHHYYM, H (U3HYeCKMii KOHTHHYYM, SIBJSIIOTCS
NPepPbIBUCTBIMH, TUCKPETHBIMM, T.€. COAEPKAT IMYCTOThI, IBIPKH.

ABTOpBI HACTOSIILIEN CTATbU, MMOJYUYMBIINE U3JI0KEHHBIE Pe3yJIbTaThl JIOTHKO-
¢bunocopckrMu  paccyKICHUSIMH, YBEpEHBI, YTO B OipKaiiiiiee Bpems (pusuku
JOKaXyT 3TU Pe3yJbTaThl AKCIIEPUMEHTANIBbHO. MOYKHO IMpeacKa3aTh Takxke, 4To K
W3BECTHBIM CETOJIHS YeThIpeM cuiiaM (B3aMMOAEHCTBHSM) B MPUPOJE, a UMEHHO,
TPaBUTALIMOHHBIM, JJIEKTPOMATHUTHBIM, CHJIBHBIM M CJIa0BbIM, MOXET OBITh
nobaBiieHa nATas cuia. JTa CHjla OTBEYAeT 3a TaK Ha3bIBAEMYIO0 TEMHYIO MAaTEPHIO.
Haxonutcs TemHass marepusi, MO BCEW BHUAMMOCTH, B IPEUIOKEHHBIX HaMu
JbIpKax (U3MYECKOro KOHTMHyyMa. M sHeprum B 3THUX JbIpKax (U3MYECKOTro
MPOCTPAHCTBEHHO-BPEMEHHOTO KOHTHHYYMa HaMHOTO OOJbIIe W3BECTHOM Ham
cerogHs dHepruu BceeneHHoll. M mpOCTpaHCTBEHHO-BPEMEHHOW KOHTHUHYYM
MOYXHO Ha3BaTh KOHTHHYYMOM OBITHSI-HEOBITHSL.

B 3akimrouenue, 1abbl He 00MXKaTh cCaMOMIO0He «OeOTHIIIERY IOKUPYIOIIUMHU
X CO3HAHUE pe3yJbTaTaMU HACTOALIETO COOOIIECHUS, MPUBEAEM HEOOIbILION
orpeiBouek u3 M.IIpuroxuna. «B ceoux «Temax» Mepno-Ilontu yrBep:xnan, 4ro
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«(punocopckue» OTKPBITHS €CTECTBO3HAHUS, KOHIIETITyalbHbIE MPeoOpa3oBaHUs
€ro OCHOB HEPEIKO TPOUCXOAAT B PE3yJIbTaTE He2AMuUGHbIX OMKPbIMUIL,
CJIYKAIIUX TOTYKOM K MepecMOTPY CJI0KMBLIMXCS B3IVISA0B U OTHPABHBIM
MYHKTOM [JIsl TIepexo/ia K MPOTHBOIOI0KHON TouKe 3peHust. Jloka3aTeabcTBa
HEBO3MOYKHOCTH WJIM HecyllecTBOBaHUS (Oylb TO B TEOPUU OTHOCUTEIBHOCTH,
KBAaHTOBOM MEXaHUKE WJIM TEPMOJANHAMHUKE), IOKA3aJIH, YTO IIPUPOJLY HEBO3MOKHO
OIUCaTh «HM3BHE», C MO3MLMHN 3purensd. OnucaHue NMPUPOAbI — KUBOW JUAJIOT,
KOMMYHUKALUs, 1 OHA TOJAYMHEHA OIPaHUYCHHUSM, CBUJICTEIILCTBYIOLUIUM O TOM,
YTO MBI — MAaKPOCKOITMUECKHE CYIIECTBA, OTPYKEHHBIE B peallbHBINA (PU3MUECKUI
mup» [8, ¢.371].

Taxkum 00Opa3zoM, HECMOTpS Ha YastHUS O TOM, YTO MaTeMaTHKa OyJeT BEUHO
CTOSITh Ha JAPEBHUX HEMIPEPEeKaeMbIX aKCMOMaX U MOCTyJaTaX, pa3BUTHE HAyKH, €€
COBPEMEHHBIE HEOOBSICHUMBIE PE3YJIbTAaThl M HACTOSIIIIEE COOOIICHNE TOKA3hIBAIOT
HEOOXOMMOCTh pa3BUTHA U IPeoOpa3OBaHUS CaMHUX OCHOB, Hayall, aKCHOM,
MOCTYJIaTOB U caMol ¢uitocopun Hayku. JlymaeTcs, 4To pe3ysbTaTbl HACTOSALIETO
COOOILIEHUS] OKaXKyTCs OY€Hb MOJIE3HBIMM IPH UCCIEIOBAHUM OHTOJIOTHMH MHUpA.
CuutaeM, uTo Oyayliee HaykKu Bcerga OyleT CBsI3aHO C  MOCTOSTHHBIMHU
U3MEHEHUSIMH U O0OOILEHUSMHM CaMUX OCHOB HayKH, M Pa3BUTUEM «HABCErIa»
YCTAHOBJIEHHBIX IIPaBUIL.

BbIBO/IbI

1. ba3oBeIMH eAWHHUIIAMH B TNPEIOKEHHON TEOPUHU SIBIAIOTCSA: 1) Todka
(xak n y EBxiinnia);

2) nwipka; 3) orrounme (y EBknmmma — mpsimas); 4) cerka (y EBkmmma —
IJTIOCKOCTH ).

2. YCTaHOBJIEHO, U MO3TOMY HEOOXOIHWMO IMOHSTh, YTO KOJIMYECTBEHHBIN
KpUTEpU HATYypaJbHOTO psifa HE MPUMEHUM K TPAHCIICHIECHTHBIM YrciaM. T.e.
CBOMCTBa OBITHUS HEJB3sl MPUMEHATH K HeObITHIO. M1 BOOOIIE, qymaem, ObiTHE
HEJNb3sl CPaBHUBATH ¢ HeObITHEM. [IpaBna, xoTs Benukuil ['erens u yTBepxkaa,
9TO OBITHE M HEOBITHE — 3TO OAHO M TO ke [9, ¢.140], HO aMymaem, B HalleMm
clly4ae 3TO He coBceM Tak. I[loaTomy 7 Henb3st cpaBHUBATH HU C 3, HU € 4, HU C
IpYrMMH HaTypajdbHBIMU yuciaMu. HaTypanbHble W BooOIIe, paluoHaIbHbIE
guclia — 3TO OBITHE, a TPAHCICHIIEHTHBIC «4HCTa» — 3TO HeObiThe. T.e. mns
«4gucna»  00bidHO OepyT 3HadeHue 3,14, HO HEOOXOAUMO TOHATh, YTO T — ATO
He 3,14 u naxxe He Yucio NPUOIM3UTENBHO paBHOE 3,14, a coBceM Jipyras Bellb
B ¢unocopckom cMmbiciie. T.e. TpaHCUEHACHTHbIE «UUCTay — TaKas e XUMepa,
KaK M KBaJIpaTHBIA KOpeHb U3 apOy3a, jJorapudm TpeyroabHUKA WM KOMIIAC B
4yeTBepTOl cremeHu. T.e. TPaAHCIEHIEHTHOE «UYHUCIO» — O3TO YCIOBHOE
0003HAYCHHUE YEro-TO HECYIECTBYIOIIET0, BepHee (heHOMeHonorndeckoro. U
JUISL «YHCIIa» T HA MPHUHATON YMCIOBOM mpsMoi Mecta HeT. Ho ecnu t criikom
3arHaTh B MPHUHATYIO CETOAHS YHCIOBYIO OCh, TO ITO «YHCIIO» OKAXKETCS B
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neipke. Bo3moxkno, mpaB Obut JI.LKponekep, yTBepknmas, 4Tto OOr co3aan
HaTypaJlbHbBIE YHCIA; BCE OCTAIbHOE — IETI0 PYK YeIOBeKa.

Eme pa3 o0bsicHMM HOMYJISIPHO, TOYEMY TaK Moiay4aeTcs. Jeno B ToM, 4To
00bIYHO y pedepeHTOB ObIBa€T MHOTO MPEAMKATOB, CBOWCTB M MapaMETpPOB.
Tax, ecnu B3sITh TE€AEBU30p U BEAPO, TO YBUJIUM, UTO U y TEJIEBU30pa, U y Bepa
€CTh MHOTO CXOXHX MapaMeTpoB, HAMpHMeEp, Macca, IUIOHIa/lb MOBEPXHOCTH,
00beM, 1BeT U p. [103TOMYy MX MOYKHO CPaBHHUBATH MO KAKOMY-TO OTACIHHOMY
napameTpy, Hampumep, macce. T.e., HeCMOTpsl Ha TO, YTO TEIEBU30P U BEIPO —
pa3HOKAYECTBEHHBIE BeIlX B (HMIIOCO()CKOM CMBICIE, BCE PAaBHO, UX MOXKHO
CPaBHHBATh 110 KAKOMY-TO OJJHOMY CBOMICTBY, mpucyIieMy UM oboum. B crmyuae
YHCeJl 3TO He Tak. J[eJ10 B TOM, UTO y YHCEN €CTh TOJbKO OJHO CBOMCTBO — 3TO
CBOMCTBO BBIpakaTh KonuuecTBO. Ho, kak ObUIO MOKa3aHO BBILIE, MHOTHE W3
TaK Ha3bIBAEMbIX YHCEJI Ha CAMOM JI€JIe YUCIIaMU HE SBIIAIOTCA, T.€., HAIPUMED,
HaTypalbHBIE YUCJIA U UPPALUOHAIBHBIE «UHCIa» PAa3HOKAYECTBEHHBIC BEIIIH.
W, yuuTeiBas, 4TO Yy 4YHCE] BOOOIIE-TO €CTh TOJBKO OJHO CBOHCTBO —
BBIpaXaTh KOJMYECTBO, U 3TUM CBOMCTBOM OO0JIAAIOT TONBKO PallOHATbHbBIE
4lyclla, a HPPALUOHAIBHBIE «YUCIA» W, B YACTHOCTHU, TPAHCIICH/ICHTHBIE
«4HuCIa», TAKUM CBOWMCTBOM, B OOIIEM-TO, HE 00J1aAal0T, TO 3TU YKCIA HEJIb3s
CpaBHHBaTh. T.e. TpaHCIEHACHTHBIC 4ucia pedepeHToM He obmamaror. U 7
Takas K€ XUMepa, KaK U 4epT, HO MBI JK€ CJIOBO YEPT UCIIOJIb3YEM, XOTS TaKOTr0
pedepenta Het. Tak ke u . [loaTomy, parioHaJIbHBIE YHCIa, HAIpUMep, 3 U 4,
COBEpUICHHO OTJIMYAIOTCA OT «YHUCIa» T, T.€. 3TO — Pa3HOKAYECTBEHHbIE BEIIIH.
W yuuThiBasi TO, 4TO y JIOOBIX YUCEN JPYTUX CBOMCTB, KpOME KakK BBIPAXKATh
KOJIMYECTBO, HET, MPUXOJUM K BBIBOJY, UTO X CpaBHHUBATh Hesb3s. [loaTomy u
MOJIYYUJIOCh, YTO 7t M He OoJiblie 3, u He MeHbIe 4 (1?).

3. UeTrBepThlil mapagoKC TOYEK: O CUX MOP AyMaJH, YTO MOBEPXHOCTD U, B
YaCTHOCTH, INIOCKOCTH, CyIliecTByeT. HO MIIOCKOCTh HE CYIIECTBYET, T.K. 3TO HE
MOBEPXHOCTh, @ HEYTO JBIPSABOE, T.€. YTO-TO BpOJ€ CETKU. T.e. MOBEPXHOCTh —
3TO HEYTO ABIPABOE, BPOJE Typlijara.

4. Mexmay m00bIMH IBYMsI pallMOHAJIBLHBIMU YHCIAMU Ha OOMIETTPUHATON
cerofds (HO HeNMPaBWJILHOWN) YHCIOBOH OCH, HAXOIUTCS XOTsA ObI OJHO
HppaLMOHAIFHOE «YHUCJIO0», KOTOpPOE TyJa BTHUCHYTO HEOOOCHOBaHHO. OTO
HEOOOCHOBAHHOE  PACIOJOXKEHHE  HMPPALMOHAIBHBIX  YUCEl Ha  OCH
palMOHAIbHBIX YHCENl AHAJIOTUYHO TOMY, YTO HAa OCH CKOPOCTEH PachoIOKUIH
Maccy Win HanpspkeHue. T.e. 17 Kaxaoi Gu3ndeckoil BenmuunHbl TpedyeTcs (1
MMOATOMY HEOOXOAMMO) BBECTH OTIEIBHYIO OCh.

5. MuHuMalnbHas B IPOCTPAHCTBEHHOM OTHOLIEHMH (IO pa3Mepy) BEIlb B
MHpE — WM TOYKa KOHTHHYyMa, WM ero apipka. T.e. cylmecTByeT KBaHT
AJMUHBI. A JIBIpKa — 3TO MECTO CBOOOJHOE OT TOYKH, T.€. «MaTepuaja»
KOHTHUHYYyMa.

6. JInMHa OKpYXHOCTHM HEcOpa3MepHa C €€ JAMaMEeTpOM IOTOMY, YTO U
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OKpPY>KHOCTh, W JHaMeTp (OTPEe30K) — IbIpsiBble. Eciiu yBeNMWYHTH UIAHY
OKpPY’KHOCTHM Ha OJIHY JBIPKYy — €ro JuUaMeTp YBEJIMUYUTCS Ha OIMH KBaHT
JUTMHBI, ¥ BCE PaBHO, OHU OCTAaHYTCSl HECOpa3MepHBIMHU (Hecom3MepuMbiMu). 1
€CJIM OKPY>KHOCTh pa3pe3aTh B OJTHOM MECTE U BBIIPSIMHUTH, TO, HECMOTPS Ha TO,
YTO /IO CHX TOpP JyMaJIH, YTO JUTHHA MOJYYHBILIETOCS OTPe3Ka OKaXeTCsl PaBHOM
JUIMHE 3TOW OKpPY)KHOCTH, Ha CaMOM Jeje, JJUHA IOJYYHUBIIErocs OTpe3Ka
OK&)KETCsI MEHBIIIE JUIMHBI TOW OKPY>KHOCTH Ha OJMH KBAaHT JIUHBL. M ecnm
pa3fenuTh JAJMHY OSTOrO IOJIyYMBLIETocs OTpe3ka Ha JuaMeTp ToH
OKpY>KHOCTH, TO TPaHCIEHICHTHOCTh mcye3HeT!? W ecnw yBenmuUuThH UIMHY
OKPY’KHOCTH Ha OJMH KBaHT JUIMHBI, TO JUAMETP YBEIMUUTHCS He cmoxet!? U
BOOOIIE, IyTMHA JTF000H 3aMKHYTOH JIMHUHU WK JIFOO0OW KPUBOI HE MOXKET OBITH
paBHa pallMOHAIBLHOMY YHCIy. Jlaxe eciy AJMHA JIMHUU paBHA palliOHAILHOMY
YHCITY, TO COSIMHUB KOHIIBI 3TOW JTMHHH, TTOTYYNM 3aMKHYTYIO KPHUBYIO, JJTHHA
KOTOPOH OKa)XeTCsl TPAHCLIEHEHTHBIM YHCIIOM.

7. bonbas yacte 3HEpruu U nHpopManuu BceeneHHON cKpbiTa B IbIpKax
IIPOCTPAaHCTBEHHO-BPEMEHHOTO KOHTHHyyMa. B HuX e CcKpblTa OT Hac M
TeMHas Matepus. lloaTomy, W O0Omyr0, © CHEIHAJIBHYIO TEOPHIO
OTHOCHUTEJIBHOCTH IOpa NepecMaTpuBaTh. TOUHO Takke, MPUUUHON Tyanu3ma
KOPITyCKYJIa-BOJIHA, T.€. TOTO, YTO MHKPOYACTHIA SIBISIETCS OJHOBPEMEHHO U
BOJIHOM, M 4YaCTHLEH, a Takke Iyaau3Ma OBITHSA-HEOBITHS U JIyaiau3ma
oudypraunii-QppakTanoB sABISAETCS HECIUIOIIHOCTh KOHTHMHYYMA U apXedoiusl.
T.e., Hanuuue JBIPOK B (U3NYECKOM KOHTHUHYYME SBJISIETCA HPUYMHOU
TyalIu3MOB OBITHS-HEOBITHS, BOJHBI-4AaCTHUIIbI, Ou(ypKauu-ppaxTana, HIITO-
He4To ...

8. IlpennoxxeHHas HAMU TEOpUS U HOBasi CUCTEMa M MUPO3JIaHUs, U HAYKH,
naeT Takke (Guimocockoe OOBSICHEHHWE TOTrOo, TOYEMYy JIaBHO HM3BECTHBIE TaK
Ha3bIBa€MbI€ KOMIUIEKCHBIE YMCJa HENb3sl CPaBHUBATH JpPYT C JAPYIOM, T.C.
HeJb3sl CIpallINBaTh, KAKOE U3 HUX OoJblle, a Kakoe MeHblIe. CTajo MOHATHO,
nouyemy. Iloromy, 4To OHHM pa3Hble HE KOJMYECTBEHHO, a KauecTBEHHO. T.e.
KaX/10€ KOMIUIEKCHOE «YHUCIIO» OTIMYAeTCss M OT JAPYTMX KOMIUIEKCHBIX
«YHUCe», U Yucell BooOIIe, KaueCTBeHHO. Bce OHM COBEpIIICHHO pa3HbIe BEIIU B
¢dbunmocodckomM cMpIcIe, TOTOMY U HE CpaBHUMBIC. T.e. JIOOBIE Ka4eCTBEHHO
pa3Hble BEUIM — HECPaBHHUMBIE, a JII0OObIE HECPaBHUMBIC BEIIM — KA4€CTBEHHO
pasHble.

9. V Touku pazmep paBeH HYIIO, Y ABIPKH K€ pa3Mep OoJblie HyJs U eCTh
rpaHuIbl. A BOOOIIE-TO, €CNIM IIMPHUHA BEIM paBHA HYJIO, TO JAJUHBI y Hee
OBITH HE MOXKET?

10. Ileano, cam TOro He MOAO3peBasi, MHTYUTUBHO MPUIIEN K CBOUM IATH
aKCMOMaM KOHCTPYKTHBHOTO TOCTpOeHMs HarypanbHOro psnga. Cam Ileano
9TOTO HE 3HAJ, HO B 9THX aKCHOMaX COBEPILIEHHO HE3aMETHO, B CKPBITOH (hopme
BBIpAQ)KEHA MBIC]Ib, YTO, HANPUMEP, 5 MOXKET ObITh Oousiblie 3 TOJIBKO B TOM
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cilydae, eciau Mexay 3 U 5 ecTh eule 4ro-To. BOT 3TO «uTO-TO» U €CTh TO
cBa3yloulee Tpex W nAtu. Hampumep, B gaHHOM mpumepe 310 — yucio 4. U
Omarojgapsi UMEHHO 3TOMY YMCIy BO3HMKAeT M HPOUCXOAUT (uiocodckoe
otHomieHue R. BoT 3T0 oTHOIIEHNE U CTTOCOOCTBYET Nepeaave nHGOpMaIUu.

11. U matepuanbHas TMHUS, 1 MaTepUabHas MJIOCKOCTh, TOXKE HECIIONI-
HbIE — OHHU MPEPBIBUCTBIE U COCTOST M3 MAaTE€pUAIbHBIX TOYEK U IBIPOK.
Tpaekropun 31€MEHTapHBIX YaCTHIl TOXE JOKHBI OBITH MpepbIBUCTHIMU? U3
Halled TEOpUU TOJYyYaeTCs] HEBEPOSATHBIA BBIBOJ: BCE IMOBEPXHOCTU OJIHO-
cTopoHHHEe. HU IBYXCTOPOHHMX, HU MHOTOCTOPOHHUX ITOBEPXHOCTEW OBITH HE
MokeT. Kaxkaast 4yacTh MOBEpXHOCTH COEIMHEHA C JII00OM IPYroii YacThio Yepes
JObIpKA Ha HuX. JIro0as MIOCKOCTh MMEET TOJNBKO OJHY IOBEPXHOCTh, KaK U
auct Mebuyca.

12. B mpennaraeMoii cuctemMe MOHATHE HEMPEPBIBHON (DYHKIIMH MCUE3aeT.
DTO TPOUCXOAUT MOTOMY, YTO HEMPEPHIBHOIO aprymeHTa X He ObiBaeT (X
Bcerja npepbIBUCTHIN). T.e. ecnu JUHUS NEHCTBUTENBHO CYIIECTBYET, TO OHA
mpepbIBUCTast (T.€. 3TO — OTTOYME); €CIU IMJIOCKOCTh JACUCTBUTEIBHO CYIIECT-
BYET, TO OHa AbIpsiBasi. Ecnu ke ux (T.e. IMHUHN U IUIOCKOCTEH) HET, T.€. OHU —
TOJILKO BOOOpa)kaeMble, TO BCE PAaBHO, OHM JbIpsABBIE, B J0O0M ciydae! He
CYILLIECTBYET TAaKOE€ TPAHCLEHAEHTHOE «YMCIIO», KOTOPOE IPHU BO3BEJIECHUU B
KaKylo-Tu00 CTENeHb daBajio OBl Jpyroe TpaHcleHAeHTHoe uuciao? [la u
TOYHOT'0 3HAYEHUS TPAHCLIEHJEHTHOI'O YKCJIA TOXKE HET.

13. Eciu Mexnay ¢uznueckumu TellaMu Win GuiaocoPpCKUMH BellaMHu HET
HUYET0 MAaTepUalbHOIO, TO PACCTOSIHMS MEXIy HUMH HE CYILIECTBYET.
PaccrossHMEe BO3MOXKHO TOJIBKO B TOM CIIy4ae, €CJIM IPOMEKYTOK MEKIY ITUMHU
BeI[aMU 3aII0JTHEH YeM-TO MaTepUaTbHBIM WK ObiTHeM. Ecnu nuHMs HyJneBOn
IIUPUHBI CIUIOIIHAS, TO OHA 00JajaTh JJIMHOW HEe MokeT!? [[nrMHa BO3HHKHET
TOJIBKO B CJIy4ae, €CIIM JIMHUS MPEPHIBUCTAS, T.€. €CIIM MEXAY TOUYKAMU HaJH-
4yecTBYIOT IbIpku!? @unocodcekas ommodka EBkimaa B TOM U 3aKIII0YAETCS, YTO
JUIMHBL 0e3 MMpHHBI He ObiBaeT. Ecnu mmMpHHBI HET, TO 3TO — HeObITHe. A
HeObITHE, HABEepHOE, HE UMeeT JUIMHBI. [l03ToOMy paccTosiHue MeXIy TOUKaMu
OBITH MOXKET, a JUTMHBI MY TOUYKAMU OBITh HE MOXKET.

14. Heo3morxeH (GU3NIESCKUN UM MAaTEMAaTUYECKUN MasiTHUK C TIEPHUOJIOM
KoJeOaHus paBHBIM B TOYHOCTH PallMOHAILHOMY YHUCITY, T.K. (popmymna neproaa
Kosie0aHus MasiTHUKA BKIIIOYAET TPAHCIIEHIEHTHOE «UHUCII0» T.

15. Ha oOmienpuHsATON YUCIOBOW OCH MOKa3aTh TOUHOE MECTO «YHCIIa» T
HEBO3MOKHO HE MMOTOMY, YTO MBI HE MOXEM WJIA HE 3HAEM IJ€ OHO, a IOTOMY,
YTO 3TOr0 TOYHOI'O MECTa IPOCTO HET. T.e. WM HET HUKAKON KOppesluu
MEXKIy YHUCIOBOM MPSAMOW M YHUCIaMH, WIHM K€ YUCIOBass IpsMas IbIpsBast
(pBanas). Ilo TOW e MpUYMHE HE CYUIECTBYET OAHOBPEMEHHOTO TOYHOTO
3HAYEHUS U KOOPAMHATHI, U HMITyJIbca 3JIEKTpOHAa (MPUHIMUI HEOIpeneseH-
HoctH ['eitzenOepra).

82



OUIIOCODCKUE HAYAJIA MATEMATHUKH

Lo

w

o

oo

JIUTEPATYPA

Jlays M. Uctopust pusuku. M., roc. u3z. TeX.-Teop. Iureparypsl, 1956, c. 5.
Besupos  X.H., Besupos-Kencepau @.X. Ilpobaemsr dumocodpckoirt wu
COLIMOJIOTUYECKON Kareropuu akryalbHocTd. KypHanm «Hayunsle Ttpynas»
WnctutyTa punocopun HAHA, Ne2, 2018, c. 29 — 48.

bexxenbax 3., bernman P. BBenenne B HepaBeHcTBa. M.: Mup, 1965, c.7.
Besupos X.H., Beszupos-Kenzcepau @.X. HexkoTopble MmpoOIEeMBI MOCTCOBETCKUX
pecyonuk. baky, “Ecoprint», 2018, 234 c.

B.U.Cmupnos. «Kypce Boiciieit MmareMaTukn», ToM 1, M., rocusa. ¢us.-mar. Jur.,
1962, c. 89.

Eesxauo. Havama. T.1, M.-J1., I'u3. TTJI, 1950, c. 11.

Tozopenog A.B. I'eometpus. YueOHuk 1 7—11 kimaccoB 0011e00pa3oBaTeIbHBIX
yupexaenuit. M., «IIpocsemenue», 1998, c.c. 6, 65, 74.

Ipueoocun U., Cmeneepc U. Tlopsinok u3 xaoca. M., «IIporpeccy, 1986, c. 371.
Tecenv I'B.®. Hayxa noruku. T.1, M., «Msicasy, 1970, c.140.

Redaksiyaya daxil olub 11.06.2021

83



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabiat elmlari seriyasi — 2021, C. 69, Ne3, s. 84-92
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V. 69, Ne3, pp. 84-92

UQOT 004.4

A.9.Hactyev
Azarbaycan Dillar Universiteti
akif.hajiyev@edu.gov.az

VERILONLOR BAZASININ IDAROETM®O SISTEMLORININ (VBIS)
IDAROEDICI IMKANLARI

Acar sozlar: verilonlor bazas:, tatbigi program paketlori, siniflar, obyektlor,
Malumatlarin obyektlarla alagalondirilmasi, ActiveX texnologiyasi

Toqdim edilon mogalodo Verilon Bazasmin Idaroetmo Sistemlorinin (VBIS)
idaroetms imkanlar arasdirilmis, qeyd edilon masalonin totbiginin mumi algoritmi va
onun program tominati gostorilmisdir. VBIS-lorin komoyi ilo hazirlanmis programdan
aktiv elektron pogt iinvanina daxil olmus sonadlors birbasa baxmagq, onlari icra etmok,
Excel formatinda elektron pogta daxil olmus hesabat gostoricilorinin verilonlor
bazasinda olava etmok mogsadilo Microsoft Outlook proqrami ilo slagonin yaradilmasi
vo geyd edilon omoliyyatlarin aparilmasinin program tominatindan niimunslor
verilmisdir.

Bununla yanas siniflor, obyektlor va onlarin xasss, metod vo hadisalori barads
molumat verilmis, ActiveX texnologiyasindan sohbot agilmigdir.

A.A.T'aoxcues

BO3MO’KHOCTH YIIPABJEHHSI CACTEMAMM YIIPABJIEHUS
BA3AMHU JAHHBIX (CYB[)

Kniouesvie cnosa: 6asvi Oannvix, nakemvl NPUKIAOHbIX NPOSPAMM, KIACCHI,
0beKxmul, NpussA3KY OaHHbIX ¢ 0bexmam, mexuorocuu ActiveX

B mpencraBneHHOW cTaThe OOCYKHAIOTCS BO3MOXKHOCTH — YIPaBICHUS
cuctemMamu yrpasieaus 6azamu ganabX (CYB/I), man oOmuii alnropuT™ IpUMEHEHUS
9TOM 3a7]a4kl M €ro IMporpaMMHoe obecrieueHue. [IpuBeneHbl TpUMephl MPOrPaMMHOTO
obecriedeHUst Uil HEMOCPEICTBEHHOTO IPOCMOTpPa W HCIOJHEHUS JOKYMEHTOB
NPUHATBIX HAa AaKTHBHBIA ajpec HICKTPOHHOM MOYTHl C IOMOMIBIO IIPOrpaMm
paspaborannbeix Ha CYB/, ¢ nensio mobasneHus mokasarenei otuera ¢opmara Excel
B 0a3y JNaHHBIX MOJYYEHHBIX IO JJIEKTPOHHOM TIOYTE, CO3AaHUS COEAMHEHHS C
nporpamMmoii Microsoft Outlook u BEIONIHEHHS 3THX ONepauuii.

Hapsiny ¢ stuM, mpenocraBieHa nH(popMamus o KiaccaX, OOBEKTaX M HX
CBOMCTBAX, METOAX U COOBITHAX, a TAKXKE O TeXHOIOTHH ActiveX.
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A.A.Hajiyev

DATABASE MANAGEMENT SYSTEMS (DMS) MANAGEMENT
CAPABILITIES

Keywords: databases, application packages, classes, objects, data bindings with
objects, ActiveX technologies

The presented article discusses the management capabilities of the Database
Management Systems, the general algorithm for the application of this issue and its
software. For example, to view documents directly entered into the database to the
active e-mail address from the program developed with the help of Database
Management Systems, to execute them, to create and add a link to Microsoft Outlook
in order to add reports to e-mail in Excel format sample operations software are given.

Further, the article discusses classes, objects and their properties, methods and
events, and ActiveX technology.

Molumdur ki, iri elm, sonaye, tohsil, tibb vo digor dovlst vo geyri-doviot
muassisalorinin — elmi-tadqiqat, diagnostik, kadr, miihasibat ugotu, planlasdirma,
prognozlasdirma va s. islorinin aparilmasinda har birinin tatbiq sahosindon asili
olarag mixtalif tipli goxsayli programlar paketindon istifado olunur. Tatbigi
programlar paketinin (TPP) yaradilmasinda mixtolif algoritmik dillorlo yanasi
Verilonlor Bazasmin Idaroetmo Sistemlori (VBIS) do genis totbiq edilir.

TPP-lorin yaradilmasinda miihiim vasitalordon biri kimi rol oynayan
VBIS-lor proqramlararasi slage vasitolorindon istifada, miixtolif emal islorinin
mohz OLE (ingilis dilinda: Object Linking and Embedding) obyektlor, yoni
molumatlarin obyektlorlo alagalondirilmasi vasitosilo hayata kegirmok - emal
prosesi zamani alinan naticalorin ¢ixisa verilmasi, verilonlorin doyigsmo
dinamikasinin qrafik tosvir etmok, mixtalif tipli sanadlorin  mazmununa
program daxilinds baxmaq va s. bu kimi masalalari hall etmok imkanlarina
malikdir. Masalon, miiayyan mihasibat masalalarinin halli ilo bagli yaradilan
programlarda verilonlorin sotir formasindan siitun formasmna ¢evrilmasi
samarali olur. Bu baximdan verilonlor bazasi ilo Excel elektron cadval programi
arasinda olagonin yaradilmasi, molumatlarin Excel-o gondoarilmasi  vo
verilonlorin ~ sotir  formasindan  siitun  formasma ¢evrilorok  coadvalo
yerlosdirilmasi, eloca do mioayyan komiyyatlor Uzro yekun mabloglarin
tapilmast vo hotta mobloglorin diggsti calb etmasi liglin yazi formatlarunin
dayisdirilmasi lazim galir.

Togdim olunan mogalodo Azorbaycan Respublikast Tohsil Nazirliyinin
morkazi aparatinda totbiq edilon “ICMAL HESABAT” totbigi program
paketinin vo VBIiS-lorin bu paketdo istifado edilon idaroetmo imkanlarindan
bohs edilir.
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Biz “ICMAL HESABAT” program paketinin alqotitmik tominati vo onun
imumi islomo prinsipi haqqinda bir sira yazilarimizda ¢ixislar etmisdik. Lakin
bu paket daha da tokmillosdirilmis vo mixtalif tipli sonadlora baxmag,
sonadloarin elektron pogct vasitosilo gondarilmasi va gobul edilmasi, sonadlorlo is
aparilmasi kimi imkanlar1 genislondirilmisdir.

Vacib olan sonod dovriyyssindo Excel formatinda tortib edilon
hesabatlarla yanas1 toskilatlarin Yerli Xozinadariq Agentliklori ilo agilmis
vasaitlor va bu vasaitlorin xarclonmasi barads arayislari, kommunal xidmati,
tikinti togkilatlar1 vo digor olagali toskilatlarla is vo xidmatlorin yerino
yetirilmasi barodo Uzlomo aktlar1 vo ya digor molumat xarakterli vo muxtolif
tipli sonadolori yer alir. Elektron pogt vasitasilo nazirliyo gondorilon bu
sonadlorin . mozmunu ilo tanmis olmaq vo toskilatlara miivafiq cavablarin
gondarilmasi amoaliyyatlar1 qeyd edilon program paketinds comlogdirilmisdir.
Daxil olan sonadlorlo tanmis oldugdan sonra, hoamin sonoadin kompiiterin
yaddasinda saxlanilmast vo onu lazim olan iinvana gondorilmosi paket
daxilinds hayata kegirilir.

VBiS-lorin elektron pogtla slagelondirilmasi Microsoft Outlook vasitasilo
yerina yetirilir. Umumiyyatls, bu olagelondirmoads Visual Basic algortimik
dilinin sadalogmis bir varianti olan vo Microsoft Office program paketinin
totbiqi programlarinin hor birindo makroslarin yaradilmasi proseslorinds genis
totbiqg olunan VBA (Visual Basic for Application) algoritmik dilinin
imkanlarindan genis istifado edilir.  Microsoft Office totbigi obyektlor
coxluguna malikdir ki, mohz Visual FoxPro proqramlagdirma dilinin
CREATEOBJECT() vo ya NEWOBIJECT() funksiyalar1 vasitasilo hamin
obyektlarls alagolondirms aparilir.

Masalan,
loOutlook =
CREATEOBJECT(""outlook.application™)
amri vasitasilo Outlook tatbigi program paketi ilo alags yaranir.
Elaca do,
Oleam=createobject("'Excel .Application™)
omri ilo Excel tatbiqi ilo alagalondirms aparilir.
fayl=LOWER(Fayl1)
amri iso  baxilmasi vo ya redakts islorinin yerina yetirilmosi ¢un istonilon
Excel formatinda olan faylin adinin kigik harflorla géstarilmasi ticinddir. Bu ona
goOro lazimdir ki, faylin oxunusu zamani onun adinin boyiik va ya Kigik harflorla
yazilmasinin shomiyyati olur.
Oleam.Visible=_T.
Oleam.Workbooks.Open(fayl)
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omrlari iso Excel programinin vizual goriintiisiiniin yaranmasini, yoni Excel
pancarasinin gorinon olmasimi vo baxilmasi {igiin gondorilon faylin Excel
pancarinds agilmasini ifads edir.

Ogor biz, Microsoft Outlook vasitasilo har hansi bir elektron pogtumuzu
aktivlogdirmisikso, onda

loMapi = loOutLook.GetNameSpace(*'"MAPI'™)
loFIdr = loMapi .GetDefaultFolder(6)
loRecipient = loMapi.CurrentUser

program fragmentindo gdstorilon omrlorlo  Outlook totbigno daxil olan
sonadlarls olage yaratmaq imkanina malik olurug.

Belo ki, MAPI (ingilis dilindo. Messaging Application Programming
Interface)-malumat mubadilosinin arxitekturasina daxil olan standart qovluga
(daxil olanlar) miraciot edo vo oradan bizo lazim olan molumatlar1 verilon
bazasinin har hans1 bir cadvalina daxil eds bilirik.

Bu olaglondirmads elektron pogtdan gotirilon molumatlar mivoqgati
yaradilmig cadvallords saxlanilir. Bunun tiglin

Create Cursor inboxl (In character(3)

, 1dMessage character(10), from character(50), to
character(50),subject character(254), dateto
datetime, textbody m)

Create Cursor attachm (Im character(3), idAttachm
character(10), 1dmess character(10), filename
character(128), filebody m nocptrans)

PUBLIC loCnt, l0AttCnt
loCnt = loFldr.ltems.Count && 7?7?7727 2727?77
* fay=1oFldr. Items.down
* 2 loCnt
* WAIT "4°*
it 1oCnt>0
for 1=1 to loCnt
select i1nboxl
append blank
REPLACE In WITH STR(i,3)
replace inboxl.idMessage with sys(2015)
replace inboxl.from with loFldr.ltems(i).SenderName
replace inboxl.to with loRecipient.address
replace inboxl.subject with loFldr.ltems(i).Subject
replace inboxl.textbody with loFldr.Items(i).Body
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l1oAttCnt=l1oFIdr. Items(1) .Attachments.Count

it 1oAttCnt>0

for jJ=1 to loAttCnt

select attachm

append Blank

REPLACE Im WITH STR(,3)

replace attachm. idmess with
inbox1. 1dMessage

replace attachm.idAttachm with sys(2015)

replace attachm.filename with

loFldr.Items(1).Attachments. Item(j)-FileName

endfor
endif
endfor
endif

omrlari ilo muvaqgqgoati inbox1, attachm cadvallori yaradilir vo sanadin Kim
torafindon, hansi tinvandan daxil olmasi, molumatin gévdos hissasi ilo bagli va s.
molumatlar hamin cadvallara alavs edlir.

Bundan sonra mivaqqgati yaradilmis inbox1, attachm cadvallori
define popup alp5 from 4,40 to 50,120 prompt field *©
"+inboxs.In+" “+left(inboxs.from,40)+"
"+LEFT(ALLTRIM(inboxs.subject),20) SCROLL title
"IEBET" font "A3 Times AzLat',11 style "BS" footer
"CEUMH"

on selection popup alp5 do proc5 with
prompt(),BARQ
Vo

select attachm

SET FILTER TO
inboxs. 1dMessage=attachm. 1dmess

define popup alp6 from 5,60 to 50,120
prompt field attachm.filename title "IEBET" font "A3
Times AzLat",11 style "BS"™ footer "CEUMH"

on selection popup alp6 do proc6 with

prompt(),BARQ
amrlari ilo menyu soklindo ekranda gorinir vo istifadagi torafindon istonilon
sonad homin menyudan secilib gotirilorok istifadoys gobul edilir. Bundan
sonra homin molumatin tipindon asili olaraq miixtalif totbiglora miraciot
olunur.
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Nimuno iigiin “ICMAL HESABAT” program paketindon hamin hissoyo
aid bir fragmenti asagida gostorak (Sokil 1):

AEEET |

PARARRAFLA ™ |0 AEEET
113-1210 107 borcbudcyeni.xlsx

113-1576 108 borcxususiyeni.xlsx
141-1216  PEFUETELETY forma2k 0490 xlsx
14331575 68 10 spl 10 spl |forma2k xisx

14331835 | 82 10 spl 10 spl formadi.xlsx b
421-1216 83 10 spl 10 spl [001.jpg
421-1576 42 17 Ne-li Bak?002.jpg
422-1216 44 17 No-li Bak?003.jpg

423-1216 102 17 Ne-li Bak)|004.jpg ’
423-1576 109 AYNNA HES|005.jpg
423dp 11 Agaisa Dada
424-1216 112 Agaisa Dads
424-1216 IS5 Anar Ahmad
Sakil 1

Bu fragmentdon gorindr ki, istifadocinin elektron poctuna muxtalif tipli
fayllar- jpg, jpeg, pdf, xls, xIsx, docx, zip va s. genislonmali fayllar daxil olur.
Ogor istifadoagi tokco hesabat formalarindaki molumati verilonlor bazasina daxil
etmok istoyirsos, onda xIs vo XxlIsx genislonmali fayllari, yoni Excel fayllarimi
secir vo verilonlor bazasina slavo edir. Burada hesabatlarin daxil edilmasi
prosesinda mohz Excel totbigina mdiraciot nozords tutuldugundan heg bir
problem yaranmir. Maraq doguran toraf iso tipindon asili olmayaraq segilmis
fayllara birbaga miiracist etmak imkanina malik olmagqdir.

Soziigedan program paketindo istonilon tip obyektlorlo islomak, daha
dogrusu mixtolif tip fayllarin moezmunu ilo tanis olmaq, miixtolif tip
programlar1 icra etmok Ucln veb-brauzer “Shell.Explorer.2” obyektindon
istifado edilir.

Visual FoxPro programlagsma dilinin baza sinifloronin kémoyi ilo har
hanst bir forma vo ya idaroetmo dilymasi yaradilir. Lakin bir sira hallarda
formada elo bir idaroetmo elementi yerlosdirmok lazim golir ki, bu elementi
baza sinfindon tapmaq olmur. Bax bu halda, Microsoft sirkati torafindon islonib
hazirlanmis vo Visual FoxPro dilinin COM texnologiyasinin zirva noqtoesi
adlandirilan ActiveX texnologiyasina miiraciot edilir.

ActiveX-in  komponentlori ikilik modul soklinds olub baza sinfinin
osasinda yaradilmis idaretmoa vasitolori kimi istifado edilir. Belo ki, muxtalif tip
sonadlora baxmag, muoyyan redakts islori aparmag, hamin sonadlori muxtalif
unvanlarda saxlamagq vo ya gondarmok tigiin forma sinfi toyin edilir, yaradilmis
formaya kompiiterin yaddasindan vo ya elektron pogtdan muxtalif tip sonadlorin
se¢ilmasi G¢iin CommandButton omr diymolari sinfindon istifado edarok
muxtalif diymolor yerlosdirilir.
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Masalon:
ADD OBJECT commandl AS commandbutton WITH
Top = 569, Left = 623, Height = 27, Width 124, ;
Caption = "View object from KOMPUTER"™, Name =
"'commandl1™
amri ilo yaradilan ditymoni sixmaqla kompiiterin yaddasindan,
ADD OBJECT command2 AS commandbutton WITH
Top = 569, Left = 773, Height = 27, Width 124, ;
Caption = "View object from EMAIL"™, Name = "command2"
omri ilo yaradilan diiymani sixmaqla elektron pogt tinvanindan sanadlorin
secilmasi mimkindur.

Secilmis sanadlar baxilmasi vo mlayyan emal islorinin aparilmasi tigiin
ADD OBJECT owb AS olecontrol WITH ;
Top = 24, Left = 12, Height = 533, Width = 1200, ;
OleClass = "Shell .Explorer.2", Name = "oWB' va
Thisform.oWB.OBJECT .Navigate2(Thisform.cPdfFi1leName)
omrlari ilo yaradilmis bos sahaya yonaldilir.

Asagida qeyd edilon mosalonin halli ilo bagli programin matn hissasi
verilmisdir.

frmyform=Createobject("'myform')
frmyform.show(1)
MDIForm=_T.
1=0
define class Myform as Form
top=40
height=620
width=1241
HalfHeightCaption=.T.
ShowWindow=1
left=50
cPdfFileName = ""=SPACE(0)"
nPdfLoadTimeout = 30
ADD OBJECT commandl AS commandbutton WITH ;
Top = 569, Left = 623, Height = 27, Width = 124, ;
Caption = "View object from KOMPUTER™, Name =
""commandl1™
ADD OBJECT command2 AS commandbutton WITH ;
Top = 569, Left = 773, Height = 27, Width = 124, ;
Caption = "View object from EMAIL"™, Name = "command2"
ADD OBJECT command3 AS commandbutton WITH ;
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Top = 569, Left = 923, Height = 27, Width = 124, ;

Caption = "Send PDF to EMAIL™, Name = "command3

ADD OBJECT txtpdfname AS textbox WITH ;

Top = 571, Left = 108, Height = 23, Width = 442, ;

ReadOnly = .T., Name = "txtPdfName"

ADD OBJECT owb AS olecontrol WITH ;

Top = 24, Left = 12, Height = 533, Width
OleClass = "Shell .Explorer.2", Name

1200, ;
"oWB"*

PROCEDURE commandl.Click
Thistorm.cPdfFileName =GETFILE()
Thisform.txtPdfName.Value = Thisform.cPdfFileName
IF NOT EMPTY(Thisform.cPdfFileName)
Thistorm.ShowPdf()
ENDIF
ENDPROC

PROCEDURE ShowPdf
LOCAL InSeconds
Thistorm.oWB.OBJECT .Navigate2(""About:Blank™)

InSeconds = SECONDS()

DO WHILE (Thisform.oWB.OBJECT.Busy OR
Thisform.oWB.OBJECT.ReadyState <> 4) ;

AND (SECONDS() - InSeconds) <
This.nPdfLoadTimeout
DOEVENTS

ENDDO

WAIT WINDOW NOWAIT "Loading PDF ..."
Thisform.oWB.OBJECT .Navigate2(Thisform.cPdfFileName)

InSeconds = SECONDS()

DO WHILE (Thisform.oWB.OBJECT.Busy OR
Thisform.oWB.OBJECT .ReadyState <> 4) ;

AND (SECONDS() - InSeconds) <
This.nPdfLoadTimeout
DOEVENTS

ENDDO

WAIT CLEAR

ENDPROC

Bu programin icrasi zaman1 kompiiterin yaddasinda olan miixtalif tip

fayllarla islomok imkani aldo edilir. Maslon, geyd edilon program paketinin
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“Digor sonadlor” pancarasino yerlogdirilmis “View object from KOM”
diymasini sixmaqla kompiiterin yaddasinda yerloson pdf, jpg, jpeg vo s.
genislonmali fayla baxa bilarik (Sakil 2).

e : 18] x]

POF Name | DAMAGES (1).JPG [iew object om KoM Visw objecttrom EMA Send PDF 1o EMAIL

Sakil 2

Eyni zamanda geyd edilon programin koémoayilo internet brauzerlorlo
islomok, video fayllara baxmaq,ylklomo modulu sokilli proqramlarin
(multimedia va digar totbiqi programlarin) icra olunmasi va s. bu kimi islorin
yerina yetirilmasi mimkdndr.

Beloliklo, VBIS-lor tokco verilonlor bazasmin idars edilmasi Ggiin deyil,
yuxarida sadalanan bu va ya digar ¢oxsaxali idaroetms imkanlarina malikdirlar.
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2-HIDROKSIHALOGENTIOFENOLLARIN IONLASMA SABITININ
TOYINI VO BOZi XASSOLORININ TODQIQi

Acar sozlar: 2-hidroksi-5-halogentiofenollar, 2-hidroksi-5-xlortiofenol, 2-
hidroksi-5-bromtiofenol, 2- hidroksi -5- yodtiofenol, ionlasma sabiti

2-hidroksi-5-halogentiofenollarin  (HHTF) niimayandslorindon 2-hidroksi-5-
xlortiofenol (HXTF), 2-hidroksi-5-bromtiofenol (HBTF), 2-hidroksi-5- yodtiofenol
(HYTF) sintez edilmisdir. Sintez edilmis tiizvi reagentlorin tomizliyi orima
temperaturuna vo kagiz {lizorindo xromatoqrafiya metoduna osason yoxlanilmisdir.
HHTF sintezi molum metodika osasinda fenoldisulfidin reduksiyasi vasitoasilo
parcalanmasina asaslanmisdir Darin vakuum distillasi xromatoqrafik HHTF alinmasina
imkan vermisdir. HHTF-nin tomizliyi vo qurulusu haqqinda alave malumat almagq tgtn
onun 1Q spektri dyronilmis vo element analizi aparilmisdir. Sintez edilmis reaktivlorin
torkibini NMR spektroskopiya metodu ils toyin etmok iigiin onlarin *H niive spektrlori
cixarilmigdir. HHTF-nin mineral turgulara qarsi davamliligi dyronilmisdir. HHTF-nin
ionlagma sabiti hollolma vo potensiometrik tisulla toyin edilmisdir.

A.3.3an08, K.A.Kynues, ¥.b.Abackynueesa, 3.1 . Ackeposa
OINNPEAEJIEHUE KOHCTAHTbBI MOHU3AIINU
2-TUAPOKCHUT AJIOTEHTHO-®EHOJIOB U UCCJIEJOBAHUE
HEKOTOPBIX CBOVICTB

Knrouesvle  cnosa:  2-eudpoxcu-5-canocenmuogheronvi,  2-2udpoxcu-5-

xnopmuogheron, 2-2udpokcu-5-6pommuogenon, 2-2udpokcu-5-tioomuogenosrn,
KOHCIMAHMA UOHU3AYUU
4K IpeacTaBUTENeH 2-TUJPOKCH-5-TaOTeHTHOPEHOIIOB (ITTD)

CHHTE3UPOBAHbI 2-THAPOKCH-5-xmopTrodheHon (IXT®), 2-ruapokcu-5-6pomTrOoheHOT
(TBT®), 2-rumpokcu-5-ioarnoderon (FUTD). YucTOTy  CHHTE3MPOBAHHBIX
OpPTaHMYECKHX PpEarcHTOB MpOBEpsUIM MO TeMIepaType IUIaBICHHS W METOJOM
xpomarorpapun Ha Oymare. CuaHTe3 I'TT® mo wW3BeCTHOMY METOAy OCHOBaH Ha
BOCCTAaHOBUTEIIBHOM  pa3jiokeHuu  ¢deHonmucynbduma. [mybokas  BakyymHAs
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TIeperoHKa IMO3BOJIHIIA TIOIYUUTh XpoMaTorpadudecku 9ucToiii [ T TD. [l morydeHmst
JOTIOJIHUTENbHOW MH(pOpManuu o yncrore u crpykrype I'TTD 6put u3yuyen ero UK-
CIIEKTp M NOPOBEIAEH DJIEMEHTHBIM aHamu3. [Jlng  ompeneieHuss  CcocTaBa
CHHTE3HPOBAHHBIX PEAreHTOB MeToaoM SIMP-CIIEKTPOCKOMHH ObLTH CHATHI HX ~H
sIepHble MAarHuTHBIE CcHeKTpel. W3ydena ycrodumBocts [TTdD K nedcTBHIO
MuHepanbHbIX KucinoT. Koncrantel wnonmsanuu [TTO ompenmensnu meromamu
pacTBOPEHHUSI U MOTEHIIUOMETPUHU.

A.Z.Zalov, K.A.Kuliev, U.B. Abaskulieva, Z.G. Askerova

DETERMINATION OF THE IONIZATION CONSTANT OF
2-HYDROXYHALOGENTIOPHENOLS AND STUDY OF CERTAIN
PROPERTIES

Keywords: 2-hydroxy-5-halothiophenols, 2-hydroxy-5-chlorothiophenol, 2-
hydroxy-5-bromothiophenol, 2-hydroxy-5-iodothiophenol, ionization constant

From representatives of 2-hydroxy-5-halogenothiophenols (HHTP), 2-hydroxy-
5-chlorothiophenol (HXTP), 2-hydroxy-5-bromothiophenol (HBTP), 2-hydroxy-5-
iodothiophenol (HITP) were synthesized. The purity of the synthesized organic
reagents was checked by the melting temperature and by the method of
chromatography on paper. The synthesis of HHTP according to the known method is
based on the reductive decomposition of phenol disulfide. Deep vacuum distillation
made it possible to obtain chromatographically pure HHTP. To obtain additional
information on the purity and structure of HHTP, its IR spectrum was studied and
elemental analysis was performed. To determine the composition of the synthesized
reagents by NMR spectroscopy, their 1H nuclear magnetic spectra were recorded. The
stability of GGTP to the action of mineral acids has been studied. The ionization
constants of GGTP were determined by the methods of dissolution and potentiometry.

Giris

Metallarin toyini, ayrilmasi vo qatilagdirilmasi tizvi reagentlorin todbiqino
osaslanir [1-3]. Uzvi reagentlorlo kompleks birlosmolorin alinmasinda oho-
miyyotli effekt reagentdo iki vo daha artiq donor atomun metal ionu ilo
birlosmasi zamani bas verir [4,5]. Bu halda ligand sahasinin tosiri noticosindo
aliman kompleksin stabilliyi xeyli artir. Xelat effekti bas verir [1]. d- vo f-
elementlorin analitik kimyasinda iizvi reagentlor xiisusi yer tutur. Bu mogsadlo
polifenollardan [1,3], iizvi boyaqlardan genis istifads edilir [1-3].

Miixtalif izvi reagentlorin d- va f-elementlorinag tosiri gostarir ki, torkibin
do donor oksigen atomlar1 olan reagentlor bu elementlor {iclin xarakterikdir.
Coxfunksiyali ligandlarla alinan komplekslords ligand sahs tosiri qilivvatli olur
vo alinan kompleksi sabit edir.Torkibindo orta voziyystdo -OH va -SH qrupu
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olan reagent kimi hidroksitiofenollar d- va f - elementlorinin [4-27] ekstrasiyali
— fotometrik toyinino tadbiq edilmis va effektli naticalor alinmigdir.

2-hidroksi-5-halogentiofenollarin (HHTF, H2R) metal ionlari ilo komp-
lekslori intensiv rongli olub, hidrofob amin istirak etdikde lizvi holledicilords
asanliqla ekstraksiya olunur. HHTF molekulda olan FAQ-a va onun vaziyyating
gora alkiltiofenollara oxsayir.

Alk{jSH Hal @ESH
“OH OH
Alk= alkil qruplart; Hal= Cl, Br, J

Hor iki reagentin funksional-analitik qrupun (FAQ) eyni olmasina
baxmayaraq HHTF-nin metallarla komplesklori daha turs miihitdo omalo
goldiyi tigiin segicidir. Bu birlosmolordo alkil radikalin1 halogenlo ovoz
edilmasilo onlar yeni xassolor kosb edir. Onun metal ionlar1 ilo qarsiliqh
tosirinin spektri doyisir vo ona garsi hossasligi artir, metallarla komplekslori
daha genis dalga uzunlugu intervalinda isiqudmaya malik olur.

Hor iki reagentin eyni FAQ malik olmasi belo naticoyo golmoyo asas verir
ki, alkiltipofenollarla qarsiliqlt tesirdo olan metal ionlari, HHTF ilo do daxili
kompleks birlogsmo amola gotirmalidir. Metal ionlarinin buna banzar ligandlarla
qarsiliglt tosiri aktiv-analitik saholordon asilidir. Belo analitik kiinclor HHTF
daha qiivvatlidir. Bu isa reagentin spesifikliyini miioyyon edir. HHTF-nin d- va
f-elementlorlo komplekslorinin analitik-kimyavi xassalori gostarir ki, kompleks
birlosmo nisbaton turs miihitdo alinir vo rong yiiksok intensivliys malikdir.
Bunu nozoro alaraq HHTF vo hidrofob amin ilo Cu (II), Hg(Il), Ti(IV),
V(ILIV,V), Nb (V), Ta(V), Mo(V), W(V), U(VI), Cr(VI), Fe(lll), Co(ll), Ni(lI)
vo Mn(II) elementlarinin komplekslori spektrofotometrik dyranilmisdir [4-27].

Hazir ki, isdo moagsad qiymaotli analitik xassoya malik olan HHTF-nin
ionlasma sabitinin qiymotinin vo mineral tursulara qarst davamliligim
Oyronmaokdon ibaratdir.

Materiallar va tadqigat metodu

Cihazlar vo eksperimentin texnikasi. Sintez olunmus maddalorin 1Q
spektrlori Specord M 80, UR-20, ALPHA IQ-Furye vo “Bruker” (FRQ)
spektrofotometrindo ¢okilmisdir. HHTF-larin torkibini NMR spektroskopiya
metodu ilo toyin etmok iciin onlarm 'H niive spektrlori «Bruker» (FRQ)
firmasinin istehsalt olan impulslu Fure spektrometrinds, 300.18 MHs is¢i
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tezliyindo, otaq temperaturunda deyteriumlu benzol mohlulunda ¢ixarilmisdir.
HHTF molekulunda FAQ- larin dissosiasiya sabiti hoallolma vo potensiometrik
iisullarla toyin edilmisdir.

Naticalor va onlarin miizakirasi
Kompleksamolagatiran reagentlorin sintezi va identifikasiyasi. HHTF-
nin sintezi malum metodika osasinda fenoldisulfidin reduksiyasi vasitasilo
parcalanmasina asaslanmisdir [28, 29]:

H H H H
§—8 H SH
R —[—]—D
2 t52Ch 501 ZntHCl 2 %= Cl. Br. J
X X X X

Dorin vakuum distillosi xromotoqrafik HHTF-nin almmasina imkan
vermisdir. HHTF-nin tomizliyi vo qurulusu hagqinda slave molumat almaq tgiin
onun 1Q spektri Syronilmis (sok. 1) vo element analizi aparilmisdir (cadval 1).

Maksimumu von= 3450 sm™ olan 3200-3600 sm™ intervalinda, enli
intensiv udma zolagi von uygundur. Gostorilon saha dimer vo polimer amolo
gotirmaklo molekularasi rabitoni, eyni zamanda miixtalif tizvi hoalledicilords
HHTF-nin voziyyeotini miioyyon etmoays imkan veron molekuldaxili hidrogen
rabitosini xarakterizo edir. Maksimumu vsy= 2580 sm™ olan HHTFR-nin iQ
spektrindo 2550-2600 sm™ intervalinda az intensiv udma xott molekuldaxili
hidrogen rabitosilo olagodar olub vsy aid edilo bilor. Duru mohlullarda toyin
edilmasi ¢atin vo aktivliyi az olan SH-qrupunun xarakterik udma zolag1 basqa
gruplarin udmadig1r saho tezliyindo yerlosir. Ona gorods onlar HHTF-nin
identifikasiyas1 ii¢clin miivoffoqiyyatlo totbiq edilo bilor. vco ilo slagodar olan
udma zolagi 1200-1225 sm™ intervalinda maksimumu 1223 sm™ —do yerlosir.
vcs, Veal, Veer, VO vey udma zolaqlart yerlogir: maksimumu ves =725 Sm'l,
maksimumu vce) =758 sm™ —do 600-800 sm™ intervalinda, maksimumu vcg;
=652 sm™~do 600-700 sm™ intervalinda, vo maksimumu v¢;=572 sm - do 500-
600 sm? intervalinda. 860-900 sm™ intervalinda, maksimumu 885 sm*
sahasinda Ki, udma 1,2 va 4 vaziyyatinds avoz olunmus benzol niivasine uygun
golir. 710-855 sm™ sahosindoki udma zolagi C-H rabitosinin deformasiya, mak-
simumu 1510 sm™ —do olan, 1400-1600 sm™ intervalinda udma zolag1 benzol
niivasinin C=C valent titrlomasino aiddir [30].

96



2-HIDROKSIHALOGENTIOFENOLLARIN IONLASMA SABITININ TOYINI VO BOZI ...

100 i ! I T | | I I | |
[x\/—*w/—\r ™
: )
50 a,
E
5
41
3500 3000 2500 2000 1600 1200 B0O
Teziik, s
100 '
N
£50 ¢
E
E
=]
3500 3000 2500 2000 1600 1200 800
Tozlik, st
100 T T T —T T T T T T T
S U
X \
§50
£ c)
g
5
=
o 3500 3000 2500 2000 1600 1200 800
Tezlik, o

Sokil 1. HHTF-nin 1Q spektri: a) HXTF; b) HBTF; ¢) HYTF

Cadval 1
Kompleksamalagatirici reagentlarin bazi fiziki sabitlori va element analizi
Reagent| Coum, | ty. | &#70 np MRp Tapilmigdr®
% Tapil. | Hesab. Nazari Praktiki

C 3 Hal (O C 3 Hal | O
HXTF | 313 269 | 1.3030) 1.3892 | 4146 | 4152 | 446|198 |19 [99 |46 |58 | 220|093
HETF | 602 275 | L3873 1.6048 | 4435 | 4425 (3206 (14562 |78 22113935873

HYTF | 443 291 | 1.7671) 16094 [ 4019 | 4930 | 269|119 474([64 |66 | 113 |68 |60

=]

HHTF-nin *H NMR spektri. Sintez edilmis reaktivlorin torkibini NMR
spektroskopiya metodu ilo toyin etmok iigiin onlarm 'H niivo spektrlori
cixarilmigdir. Miixtalif qruplarin nisbi proton torkibi miivafiq rezonans udma
xatlorini  inteqrallamaqla toyin edilmisdir. HXTF va HBTF-nin otaq
temperaturunda benzolda ¢ixarilmig 'H NMR spektrlorinin parametrlori gokill
2-da verilmisdir. Spektrdon goriiniir ki, udma xottinin birinci intensiv piki giiclii
sahodo 6=3.490 ppm kimyovi siiriismo ilo bag verir. Bu xott tiol qrupunun
hidrogenino (1H) aid edilmoalidir. 6=5.72 ppm kimyaovi siiriigmo sahasindoki pik
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—OH grupunun hidrogenina (1H) aid edilmalidir. 6=7.05-7.32 vo 6=6.80 ppm
sahosindo az intensiv udma zolagi aromatik niivonin hidrogenino (3H) aid
edilmolidir.

Kompleksamalogatiron reagentlorin bozi fiziki-kimyavi xarakte-
ristikasi. HHTF-nin mineral tursulara qarsi davamliligint miisyyon etmok ti¢iin
50 ml-lik ayirict qifa onun xloroformda 1.61x102 g/ml mohlulundan 15 ml
tokiib miixtolif qatiliqlt mineral tursu mahlullarinin barabar hacmi ilo 5 doqiqo
orzindo c¢alxalanmigdir. Fazalarin ayrilmasi {i¢lin daha 5 doqiqo gozlonilmis,
sonra lizvi faza su fazasindan ayrilmis vo islonilmis metodika ilo HHTF-nin
iizvi fazada miqdan toyin edilmisdir. Miioyyan edilmisdir ki, xlorid, perxlorat
vo sirke tursulart HHTF-nin xloroformda miqdarma tssir etmir. 0.01- 0.2 M
HNOj3; mohlulu ilo garisdirdigda HHTF-nin

B%ﬂ
5.6 “ -}'Eg“

o PRy : 6.85 H
H e P ¢ 331

7.15-7.37 U\] 7.10-7.37 b
H B

Sokil 2. a) HXTF va b) HBTF-nin benzolda ¢ixarilmis “"H NMR spektrlori

miqdart sabit qalir. Tursunun 0.2 M-dan yiiksak qatilifinda ise reagentin {izvi
halledicido migdari tadricon azalir vo 2.5 M HNO3z mohlulu ilo qarisdirdiqda iso
o tamamils oksidlasir. 3.5 M HSO4 moahlulu HHTF-nin mahlulu ilo qarsiligh
tosirdo oldugda demok olar ki, oksidlosdirici tosir etmir. 3.75-10 M H,SO,4
tursusunda HHTF-nin xloroformda migdar kaskin azalir. HHTF-nin torkibindo
-SH qrupu olan basga iizvi birlosmolor kimi havanin oksigeni ilo todricon
oksidlagir. Proses isiqda siiratlonir. HHTF-nin CgHj2, CH3Cl, CCly vo CgHs
mohlullarinin igigin tosirine davamliligi éyranilmisdir. Bu magsadlo HHTF-nin
gostorilon holledicilordo 1q/¢ qatiligli mohlulu hazirlanmis vo 6 ay orzindo giin
is1g1nin tosiri altinda saxlanilmisdir. Hor hoftodonbir todqiq edilon mohlullarda
HHTF-nin miqdar: toyin edilmisdir. Bununla paralel olaraq HHTF maohlullar1
gostorilon miiddotdo garanliq yerdo saxlanmis vo dovri olaraq HHTF-nin
miqdart toyin edilmisdir. Aydin olmusdur ki, uzun miiddst qaldiqgda mahlullarin
davamlilig1 iizvi holledicinin tobiotindon asilidir.
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Heksan mohlulunda HHTF-nin miqdar1 25 sutka doyismir. Giinos isiginin
tosirindon HHTF-nin yarimpargalanmasi 80, onun tamamilo oksidlogsmasi 130
sutkadan sonra miigahids edilir. Xloroformda HHTF-nin miqdar1 giinas isiginin
tosir etmo miidatinin uzunlugundan asili olaraq 27-ci sutkadan doyismoyo bas-
layir. Onun xloroformda tamamilo oksidlomasi 138 sutkada qeyd olunur. CCly-
do  HHTF-nin migdarinin gilinas isiginin tasir etmoa midatinin uzunlugundan
asili olaraq doyigmosinin xarakteri onun heksanda mohluluna analojidir. CCly-
do HHTF-nin tamamilo oksidlogsmosi 126 sutkadan sonra miisahido edilir.
HHTF-nin benzolda mohlulu digor iizvi holledicilorlo miiqyisodo daha ¢ox
glinas is1gmin tasirine moruz qalir. Homin soraitde benzol mahlulunda HHTF-
nin miqdar 15 sutkadan sonra doyisir, onun yarimpargalanmasi iso 40 sutkadan
sonra geyd edilir. Gostarilon halledicilordo HHTF-nin miqdar1 qaranhq yerdos
160 sutka doyismoz galir.

Fotometrik reagentlorin miihiim xarakteristikalarindan biri onlarin suda vo
iizvi holledicilordo holl olma qabiliyyatidir. Uzvi helledicilorlo HHTF biitiin
nisbatlords qarisir. O, miixtalif hoalledicilorde miixtolif rongs malik olur: spirtde
(butanol-1) yasil, benzolda bandvsayi, heksanda iso sari-yasil. Bu onu gostorir
ki, HHTF molekullar arasinda, habelo molekul daxilindo hidrogen rabitasi
movecuddur. Sonuncu fakt 1Q-spektroskopik todgiqatlarla tosdiq edilmisdir.
Molekularas1 hidrogen rabitosi -SH vo -OH qrupu hesabina omolo golir vo
yiiksok davamliliga malikdir.

HHTF pH>2 olduqda yasil florosensiya, benzolda bondvsoyi, spirtdo
gdyumtil yasil rongdo olmasi hidrogen rabitosi hesabina dimerlosdiyini
gostorir:

H

|
R #8~Hewe
[ :l j: :I—R
\El} -
H

Aparilan tocriibolor gostorir ki, HHTF-nin suda hoall olmasi otaq
temperaturunda 4.0-4.5 g/l- dir. Su fazasinda pH artdigdca HHTF-nin hall
olmas artir.

HHTF molekulunda dissosiasiya etmok qabiliyystino malik iki tursu
qrupu vardir. Kiikiirdiin elektromanfiliyi, oksigenin elektromonfiliyindon xeyli
az olsada birinci ndvbads sulfohidril qrupunun hidrogeni ayrilir. Bu halledici
molekulunun tasiri altinda kiikiird atomunun oksigen atomuna nisboton daha
asan polyarlagmasi ilo olagodardir. Oz analoqu—pirokatexin vo onun tdromolori
ilo miiqayisodo oksitiofenollar daha qiivvatli tursulardir. Benzol niivesindo
besinci karbon atomundaki hidrogen atomu halogen atomu ilo ovoz etdikdo
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merkapto qrupunun ionlagma sabiti artir.
Mohlulda hidrogen ionlarinin qatiligindan asili olaraq R asagidaki formada
movcud ola bilar:

H, HR' R*
R=-Cl, -Br, -J

HHTF mohlulda bir molekulyar (H,R) vs iki ion (HR', R*) formada ola bilor.
pH 0-8- do reagent asason molekulyar — H;R formada, pH 4-13 - do HR™ vo pH
9-14 -do R* formada olur. Mohlulda pH-in sonraki artimi -SH qrupunun
dissosiasiyasina sorait yaradir. pH 9-14 do iso -OH qrupu dissosiasiyaya
ugrayir.

Kompleksamologatiron reagentlarin ionlasma sabitinin tayini

Hollolma metodu. Fenol hidroksilindoen proton ¢atin qopur (pK=10) va
molekula miitohorrik hidrogeni olan qrup daxil edildiyindon bu proses daha da
¢otinlogir. Ona goro do gobul etmok olar ki, pH-1n asag1 qiymotlorindo yalniz
sulfohidril hidrogenin dissosiasiyasi ilo olagodar tarazliq yaranir. Ona gors do
alirq:

HOR-SH < HOR-S +H

_[HorR-s"][H"]
“  [HOR-SH]

Buradan, sonuncu ifadoni logarifmalasaq alariq:
lg K, =1g [HO-R-S]-pH-Ig[HOR - SH]
Dissosiasiya etmis molekullarin qatilig1 formulu ilo hesablanmigdir.
[HO-R-S]1=SE" —[HOR - SH]
Burada S -su fazasinin verilmis pH-inda HHTF-nin suda hall olmasidir.

pH
Sx ticlin alinmis naticalori vo pH-1n qiymatini yerino qoymagqla 1gKy;s,

PKsy =- 19K,
hesablanmigdir. Miioyyon edilmisdi ki, pH 4.8-5.9 qiymotlorindo dissosiasiya
sabiti li¢lin alinmis qiymatlor az forqlonir.
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Potensiometrik metod. Fenol hidroksilindon proton ¢atin qopur (pK=10)
vo molekula miitohoarrik hidrogeni olan qrup daxil edildikds bu proses daha da
¢otinlogir. Ona goro do qobul etmok olar ki, pH-1n asagi qiymaotlorinds yalniz -
SH qrupunun hidrogeninin dissosiasiyasi ilo slagodar tarazliq yaranir. HHTF
dissosiasiya edo bilon iki funksional qrupa malikdir vo kompleksomologolma
zamani iki morhalads - K; va K (pKj va pKy) dissosiasiya eds bilor.

HHTF-nin birinci va ikinci dissosiasiya sabitini pH metrik titrloma ilo toyin
etmok iiciin 20+£5°C-do 0.1 M HHTF mohlulu gétiiriib {izorino 1 ml 1 N HCIO4
olava edib, p=0,1 ion qiivvasini 1-2 ml 2 M NaClO, mohlulu ilo yaradirg.
Titrlonon mohlulun {imumi hocmini 50 ml-o ¢atdiririg. Titrlomoni 1 M NaOH

mohlulu ilo apaririq (Cadval 2). pKi vo pK; asagidaki formulla hesablanir:
pK, = pH +1g 108, pK, = pH +Ig 1 IO ]
[R7] [R7]-[OH"]
Cadval 2
HXTF-nin ionlagsma sabitinin (pK,) pH — potensiometrik tayininio aid malumatlar
(VHXTF= 5 ml, Chxe =0.1 M, ILtZO.], V=50 ml, Cnaon =2 M)

IMNaOH, mi| pH [[HR] | [R] [OH] | [zz)| [HRI+ [OH7]| 6va T situndaks | pKa | pKa
=10% | =10° w10t | —— W adadlarin logarfmi orta
[® ]

1 2 3 4 3 6 7 ] ] 10

- 352

0.03 306| O 1 /1 +0.03 4.91

0.10 416| 8 2 82 +0.60 4.76

013 466| 7 3 713 +037 5.03

020 406] 6 4 6/4 +0.18 514 | 3

023 516| 3 5 5/5 0.00 3.16 ?

030 546 4 [ 416 018 328 | o

033 366 3 7 3/7 037 520 | o

0.40 586 2 2 2/8 -0.60 5.26

0.43 601 1 9 19 083 3.06

0.50 682 - - -

0.53 03 | 0 1 /1 +0.03 10.23

0.60 09 | 8 2 82 +0.60 103

0.63 100] 7 3 0.68 0.000768/ +0.51 10.51
0.000232

0.70 101] 6 4 0.83 0.000685/ +034 10.44
0.000315

0.73 102] 3 5 11 0.000511/ 0.12 10.32
0.00039

0.0 103] 4 6 133 0.004135/ 015 10.15
0.005863

0.83 108] 3 7 43 0.00343/ 028 10,52
0.00657 Z

090 114] 2 g 5 0.0025/ 043 TR
0.0073 v

093 121] 1 9 68 0.00168/ 012 1108 | =
0.0022

1.0 1235] - -
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a,%

100

75 L

S0

2 4 6 8 10 12 14  pH

Sakil 3. HXTF-nin pH-dan asili olaraq, miixtolif formalarinin mahlulda paylanma
diagrami (H;R, HR va R* {iclin molyar payt, % - 1)

HHTF miihitdoki hidrogen ionlarinin qatiligindan asili olaraq ayri-ayri
formalarda movcud olur. pH-dan asili olaraq HHTF-nin molekulyar va
dissosiasiya etmis formalarinin mol hissolori hesablanmigdir [31]. HXTF
muhitin pH-dan asili olaraq, miixtalif mévcudluq formalarinin mohlulda faizlo
ciximi sok. 3-do verilmisdir. Sok. 3-don gorindlyl Kimi paylanma diagraminda
oyrilor pH-in miioyyon qiymsotlorindo kosisir, yoni homin ndqtods tarazliq
yaranir v bu iso pKj vo pKy-nin qiymatlorine uygun galir.

Cadval 4

HHTF-nin ionlasma sabitinin (pKy) mahlulun ion giivvasindan asililig
(Chure =0.1M,t =25+ 0.5°C, n =6, P = 0.95).

t,S t,S
= pK +-2~ = pK +-2=
G Jn
Z | HXTF HBTF HYTF =) HXTF HBTF HYTF
a =}
=] =]
T PKy | pKz | PKy pK: pKy PKo | 7| PKy pK2 pKy pK2 pK1 | PK2

0.1 (51 ([10.6 [5.05 [10.4 50 ]10.2 0.6 |485 (1042 |4.75 [10.21 [4.79 |9.97
0.2 |[5.03 [10.55 [4.96 [10.34 ]4.94 ]10.13 (0.7 |4.81 [10.39 |4.70 |10.18 [4.76 [9.94
0.3 ]4.97 |10.51 |4.89 ]10.30 ([4.89 |10.08 (0.8 |4.77 ]10.37 [4.67 |10.16 [4.74 |9.91
0.4 1493 |10.47 |4.84 ]10.27 ([4.86 |10.04 (0.9 |4.75 ]10.35 [4.63 |10.13 [4.71 |9.88
0.5 |4.88 [10.44 [4.79 [10.24 14.82 |10.0 1.0 1428 ]10.33 [4.26 [10.11 |4.68 |9.85
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pPK; PK1
1060 + 5251

10.54} 50F

10.48F  4.75F

1
1042 4501
2
10.36F 4.25F
| |

| | | J
02 04 06 08 1.0 Vu

Sakil 4. HXTF-nin ionlasma sabitinin pK; (1) va pK, (2) mahlulun ion qiivvasindan
astliligt Cyxre =0.1M.

HHTF-nin tursulugun azalmasi istigamotindo siraya diizmok olar: HYTF
> HBTF > HXTF. Onlarin birinci vo ikinci ionlagma sabitlorinin qiymaoti
belodir: HXTF (pK;=5.1; pK»=10.6), HBTF (pK;=5.05; pK,=10.4), HYTF
(pK1=5.0; pK»=10.2).

HHTF-nin miixtslif ion qiivvolorino malik mohlullarda birinci vo ikinci
ionlagma sabitlorinin  qiymoti cadval 2.-do verilmisdir. HHTF-nin ionlasma
sabitinin (pK,) moahlulun ion qiivvasindon asililigi pKn=f{w) (sok. 4 ) p=0-1
intervalinda xottidir vo asagidaki tonliys uygundur:

HXTF:  pK;=5.28-055Vy; pKy=10.73 - 0.4Vp.
HBTF: pKi=5.26 —0.67Vp;  pKo =10.53 - 0.42p.
HYTF: pK;=5.15-0.46Vp;  pKp=10.36-0.51Vp.

Natica
1. HHTF-nin sintezi molum metodika osasinda fenoldisulfidin reduksiyasi
vasitosilo par¢alanmasina osaslanmigdir.
2. HHTF-nin mineral tursulara gars1 davamliligi dyronilmisdir. Giinos is1ginin
tosirindon HHTF-nin yarimparcalanmasi 80, onun tamamilo oksidlogmaosi
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10.

11.

12.

130 sutkadan sonra miisahido edilir.

HHTF mohluda bir molekulyar (H2R) vo iki ion (HR', R?) formada ola
bilor. pH 0-8- do reagent asason molekulyar — H,R formada, pH 4-13 - do
HR™ vo pH 9-14 -do R* formada olur. Mohlulda pH-1n sonraki artimi -SH
grupunun dissosiasiyasina sorait yaradir. pH 9-14 do iso -OH qrupu
dissosiasiyaya ugrayir.

HHTF-nin ionlagsma sabiti hollolma vo potensiometrik {iisulla toyin
edilmisdir.
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CHUHTE3 PAHEMUYECKHUX CMECEI MOHO3®HWPOB
o-TJIMKOJIEA HEIPEJIEJIBHBIX C;-CITUPTOB

Knrouegvle cnosa. xiopmemuinponapeunogvlii 3Qup, MemaiiuyecKuti YuHK,
PayemMuyeckas CMech, HeHACbIUWEeHHbII -2UOPOKCUIPUD apoMamuyecko2o paoa

CoBepIICHCTBOBaHHE  B3aMMOJICHCTBUE XJIOPMETHIIPONAPTHIOBOTO dupa ¢
KapOOHMJIBHBIMU COCTUHEHUSIMH, METAJUINYECKOTO IIMHKA MPUBOAUT K PALlEMHYECKUM
CMECSM HEHACBIIIEHHBIM [-THAPOKCHI(GHUpaM apoOMaTHYECKOIO psAla C yMEPEHHBIM
BBIXOJIOM M BBICOKOW CEIEKTHBHOCTBHIO. CiOXHBIE 3PHUPbl HAPTEHOBBIX KHCIOT
OTJIMYAIOTCSl BRICOKOH TEPMHUYECKON CTaOMIBHOCTHIO, MEHBIIEH JIETY4eCThI0, BRICOKOH
MOPO30CTOMKOCThIO, HMEIOT  XOpOLIME  IUIaCTU(GUIUpYIOIMEe CBOWCTBA  UIf
MTOJIMMEPHBIX MATEPUANIOB, YCKOPSIIOT OTBEPKACHNE MOTUI(PHUPHBIX CMOJ, 3aMEIUISIIOT
o0pa3zoBaHrEe OTJIOKEHHH Ha cBeyax JABUTaTesed BHyTpeHHero cropanus. CloxHbIE
3¢uUpel HAQTEHOBBIX KHCIOT HMMEIOT BBICOKYIO TEMIEpaTypy BCHBIIIKH, BBICOKHN
HMHJIEKC BA3KOCTH M HM3KYIO TEMIIEeparypy 3acTbiBaHuA. Hammuue xapOOLMKINYECKUX
pamuKanmoB B MOJeKyJe OJdupa CHOCOOCTBYIOT MOBBIILICHHIO HUX BSI3KOCTH H
YIYUYIICHUIO TEPMHUYECKOH W THAPOIUTHYECKOH cTabmibHOCTH. llepeuncnenHsie
LICHHbIE CBOMCTBA CIJIOXKHBIX 3()HPOB HADTEHOBBIX KUCIOT MO3BOJISIIOT HCIIOJIB30BATh
WX B Ka4eCTBE CHHTETHYECKHX CMAa30YHBIX MAacel MPHCAIOK K TOIUIMBAM W MaciiaM U
T.1. [Ipupoanpie HeQTAHBIE HAQTECHOBBIE KUCIOTHl M UX MPOU3BOAHBIC UCIIOJIB3YIOTCS
B KayecTBe J0OABOK K TOIUIMBAM ISl YIyUILIEHUS UX SKCIUTyaTallHOHHBIX CBOHCTB.

A.N.Bagirli, G.M.Talibov

a-QLIKOLLARIN DOYMAMIS C3;-SPIRTLORININ
MONOEFIRLORININ RASEMIK QARISIQLARININ SINTEZI

Acgar sozlar: xlorometilpropargil efiri, sink metali, rasemik qarisiq, aromatik
swra doymamis B-hidroksiefiri

Xlorometilpropargil efirinin  karbonil birlosmalori ilo qarsiligh tasirinin
geniglondirilmosi, sink metali, aromatik sira doymamis B-hidroksiefirlorin rasemik
qarisiglarina vo yiksok seciciliklo sintezino gotirib ¢ixarir. Naften tursularinin efirlori
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yuksaok istilik davamliligi, daha az uguculuq, soyuga qarsi miigavimati ilo segilir vo
polimer materiallar {iglin yaxst plastiklogdirmo xususiyyatlorino  malik, polyief
qatranlarinin vo daxiliyanma miharriklorinin aligdiricilarinda ¢6kiintiilorin amalo
galmasini langidan birlogsmolor kimi secilir. Naften tursularin efirlori yiiksok parlama,
yuksok 0zilullk indeksina vo asagi barkimo ndqtesine malikdir. Efir molekulunda
karboksiklik radikallarin olmasi onlarin Oziliilityiinii  artirir.  Naften tursularin
efirlorinin sadalanan giymatli xtsusiyystlori onlardan sintetik siirtkii yaglari, yanacaq
Vo yaglara asqarlar va s. kimi istifads etmays imkan verir. Tobii neft naftenik tursular
Vo onlarin toromolori, yanacaqlarim istismar xassolorini yaxsilasdirmaq tiglin asqar
kimi istifado edilir.

A.N.Baghirli, G.M.Talybov

SYNTHESIS OF RACEMIC MIXTURES OF a-GLYCOL MONOETHERS OF
UNSATURATED C;-ALCOHOLS

Keywords: chloromethylpropargyl ether, metallic zinc, racemic mixture,
unsaturated f-hydroxyether of aromatic series

Improvement of the interaction of chloromethylpropargyl ether with carbonyl
compounds, metallic zinc leads to racemic mixtures of unsaturated p-hydroxyesters of
aromatic series with moderate yield and high selectivity. Esters of naphthenic acids are
distinguished by high thermal stability, lower volatility, high frost resistance, have
good plasticizing properties for polymeric materials, accelerate the curing of polyester
resins, and slow down the formation of deposits on the spark plugs of internal
combustion engines. Esters of naphthenic acids have a high flash point, a high
viscosity index and a low pour point. The presence of carbocyclic radicals in the ether
molecule increases their viscosity and improves thermal and hydrolytic stability. The
listed valuable properties of naphthenic acid esters make it possible to use them as
synthetic lubricating oils, additives to fuels and oils, etc. Natural petroleum naphthenic
acids and their derivatives are used as additives to fuels to improve their performance.

Pa3paboTka paroHaNbHBIX METONOB IOMYYEHHs PALEMUYECKHX CMecel
SIBIISICTCS. HEHACBIECHHBIX [-TUAPOKCHI()HUPOB OJHON M3 BaKHEUIIHMX oOIacTei
OpraHM4eCKOM XWMMH. B panpHeWInMe Ha OCHOBE 3ITHX CMECEH IOJy4EeHUE
SHAHTUOMEPHO YHMCTBIX XHUPAJIbHBIX COCAMHEHUHN SBISIIOTCA  KIIOYEBBIMHU
MOJYIPOIYKTaMH B CHUHTE3€ MPAKTUYECKU BAKHBIX OPraHUYECKUX COEIUHEHMM:
JIEKapCTBEHHBIX BEILECTB, XUPATbHBIX KaTaJIU3aTOPOB, PEAr€HTOB /ISl PA3/IEICHUS
ONTHYECKUX U30MEPOB U Jp.

B nmocnenHee BpeMs MHTEHCHBHO —pa3BUBAIOTCS  METO/ABI  CHHTE3a
palleMUYECKMX MOHOX(HPOB  O-TJIMKOJIEH HempeaenbHbIX  Cs-CIIUPTOB €
WCTIOJIb30BAaHUEM Pa3IMYHBIX peareHToB. Bmecte ¢ TeM cepb&3HOM mpobiaemoit
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OCTaéTcsi  yCTAaHOBJICHHUE  CTPYKTYphl ~ CHHTE3MPOBAHHBIX  HEMPEICIHHBIX
OKCHI(HPOB.

Henpto crateu siBisiecTcsl pa3paboTKa SPQPEKTUBHBIX METOIOB CHHTE3a
VHJIMBUIYaJbHBIX PAllEMUUYECKUX CMecell HEHACBIIIEHHBIX [-THAPOKCHA(HPOB,
MPE/ICTABISIIONINX WHTEPEC B KAa4eCTBE KIFOUEBBIX HHTEPMEIMATOB B CHHTE3E
OMOJIOTMUECKU AKTUBHBIX COEIMHEHHH.

CoBepIIeHCTBOBAaHHE ~ CHOCOOOB ~ TMOJNYYEHWs]  TPOCTBIX  S(HPOB
HEHACBILIEHHbIX CIHUPTOB, OCOOEHHO HX TI'MIPOKCHIICOJAEPIKAIMX HMPOU3BOAHBIX,
pacumpeHue obiacTell MX TPUMEHEHHs, B HACTOAIICE BpPEMsI CTAIO BaKHOU
00J1aCTBIO UCCIIEIOBAaHUI B OPraHUYECKOM CHHTE3€. B CBA3M ¢ BBIIIEH3I0KEHHBIM,
OOJTBIIION MHTEPEC MPEICTABIIIIOT UCCIISIOBAHNS HOBBIX METO/IOB CHHTE3a IPOCTHIX
3(QUPOB MNPOMAPrUIOBBIX CIUPTOB, HUX THIPOKCHICOACP)KAIMX MPOU3BOAHBIX,
M3y4eHHEe WX CBOWCTB M OOHapy>KCHHE HOBBIX 0O0JNacTeil MPaKTHYECKOTO
npuMeHeHus. CTpyKTypHbIE aHAJIOTU MOJO0OHBIX COSJUHEHUM HCMONBb3YIOTCS Kak
aHTUMHKpOOHBbIe mpucanku [1,2], wuHrHOWTOpPHI KOppO3uM MeTawioB [3],
MoAM(UKATOPBI (heHONPOPMATBAECTUAHBIX OJMIOMEPOB U MHIPEIUEHTHI KIESIINX
KOMIIO3MIIHH, 3aIIUTHBIC TOJMMEPHBIC MTOKPBITHS [4,5] 1 T.1.

BzaumoneiicTBre XJIOpMETHINPONAPrUIoBOro 3¢upa ¢ KapOOHWIBHBIMU
COCTMHEHUSMH C yYacTHEM METaJUIMUECKOTo LUHKA MPUBOAUT K HETPEIeIbHBIM
okcmdupam [5].

H
E

H,
-
%

COE Zn, MeCOOEt, HgCl,

—R —=
+ o o AORA ew oH

Z=CH,Br (1); CH,CI (2,3); H (4,5)
E=H (1); CH,Br (2,3); CH,CI (4,5);
R= C=CH (1,2,4), CH=CH, (3,5)

B UK-cnektpe HabIIOMaI0TCS TIOJIOCKHI TTOTJIoNIeHus: B ooiactu 710, 770,
983, 1490, 1720, 3030, 3065, 3085 cM™ xapakTepHble s MOHO3aMEIICHHBIX
OEH3010B, a TaK)Ke BaJleHTHbIE KojieObanuga B 1119 emt u 1762 om?
XapakTepHble Ui KAapOOHWJIBHBIX TPYMNI CIOXHOTO ddupa. I[lomocs
nornomeHuss B oomactu 3030, 2110 xapakTepHbl 111 TEPMUHATLHON TPOWHON
ces3u (C=CH).

Cursanbl MPOTOHOB AJNKWIBHBIX pPaguKajioB OOBIYHO MPOSBISAIOT B
obmactu 0.97-1.45 m.n. B KauecTBe MyJIBTUIUICTHBIX CHUTHAJOB. CHTrHaBI
alleTUIICHOBBIX TMPOTOHOB (B BHJIE TPHIUIETA) MPOSBIAIOTCA B obmactu 2.51 T
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(1H, =CH, 2.4 I'm). [IpoToHB! BXOAsIIME B COCTaBE METHIIEHOKCHUTPYIIIIbI
npomapruioBoro ¢gpparmMenrta npossistores B odnactu 3.83 n.a (1H, =CCH0,
2J 162 Tu, *J 2.4 Tu), 405 o1 (1H, =CCH.0, 2J 162 Tu, *J 2.4 Tu)
cootBeTcTBeHHO. [IpoToHBI MeTuHOKCH rpymmnsl B 4.13 n.1 (1H, CHO, 23 5.7,
7.8 I'm), a metrenOpomucTor rpymmsl B oomactu 4.52 o (1H, CH2Br, J=10.5
I'm), 4.61 n (1H, CHBr, J=10.5 I'm). MeTUIeHOBBIE MPOTOHBI SBISIOTCS
TUACTEpOTONHBIMU U TO3TOMY JalOT pa3Hble CHUTHAIBL. ApoMaTHYecKue
MPOTOHBI MPOSBISIIOTCS B 0o0nactu 7.03 n.a (2H, J=1.5, 8.7 '), 7.38-7.42 (5H,
Ph), 7.49 n.n (2H, J=1.5, 8.6 I'11) COOTBETCTBEHHO.

Cursasibl  NPOTOHOB  IPONAPruiI(ajuIMI)OKCUMETUIBHON — TPYIIIIbI
CMEIIAIOTCSI B HU3KHE TMOJs, a CHUTHajbl MPOTOHOB (PEHWJIBHON TPYMIIbI
CMEWIAIOTCSI B CTOPOHY BBICOKMX moyieil. CyIIecTBEHHOTO  CIIBUTa
raJIOTeHMETHUIICHOBBIX MPOTOHOB TpHu curHanax 3.69 a1 (1H, J=10.5 I'n), 3.77 1
(1H, J=10.5 I'm) HEe HaOMIONAIOTCA.

Banentrnoe xoinebanne cssa3u C-Br HaOmromgaercst B oomactu 680 em™,

Acummerpuunbie (VasCHz) M cMMMeTpuUYHBIC BajCHTHBIC KOJICOAHUS
(vsCHy) xapaxtepubie mas C-H cBsizeli METHICHOBBIX TIPYIIN HAOIIOAAIOTCS
Kak: W mposBisitoTes BOmm3m 3030 e’ u 3065 cM”T COOTBETCTBEHHO.
Hedopmarmonnbie  kosnebanusi C-H MeTHUIEHOBBIX TpYII: HOXHUYHBIC
xonebGanmst (8, CHy) 1490 cm™, MasiTHEKOBBIE KoeOanus 700 cM ™, KpyTHIbHbBIC
kone6anns 1350 cM™ cOOTBETCTBEHHO.

TTomocs! cHrHaIoB B 06macT 1667-2000 cM™ xapakTepHb! uist CBsi3eil B
napa-3aMeIIeHHbIX OEH30IbHOTO KOJbIIA.

BanentHsie koneOaHus TUAPOKCHIBHON TPYIIIBI TAIOT CHIIBHYIO TTOJIOCY
moriomesuss B ooxactd 3605 CM_l, a BaieHTHble KosieOaHus cBs3erl C-O B
CIUpPTax JAI0T CUIIBHYIO TOJIOCY TOTJIoNIeHus B ooactu 1260 em™.

[TnockocTtHbIe AedopmalionHble konebanus cBsazeit O-H nabmogarorcs
B obmacti 1490 cv™. B NEPBUYHBIX COUPTAX IJIOCKOCTHBIE e(OpMallMOHHbIE
kosnebanus cps3eit O-H B3auMoJelCTBYIOT ¢ BeepHBIMU KOJEOaHUAMHU CBSI3EH
C-H, naBas nBse nosnockl: nepyto npu 1490 em™, BTOpY!O Iipu 1330 eM™

XapaKTepuCTUYECKHE TOJIOCHI TMOMJIONIEHUsT MPOCThiXx 3¢pupoB B MK-
00JIacTH CBSI3aHBI ¢ BaJICHTHBIMU KojeOanusimu cuctembl C-O-C. B cnekTpax
amudaTudeckux (UPOB HaMOOJIee XapPaKTEPUCTUIHOW IOJOCON TMOTIIOIICHHS
ABISETCA CHIBHAs momoca B obmacti 1100 oM, oBycnoreHHas
ACUMMETPUYHBIMH BaJleHTHBIMU Kosebanusmu C-O-C; sta mojoca OOBIYHO
Habmomaercs okomo 1125 cm™. BaleHTHble KONEOAHHS TEPMHHANBHOM
TpOiHOIl CBsi3W mposBsEOTCS B obmactm 3030, 2110 cm™t (C=C-H)
COOTBETCTBEHHO.

B cnektpax apuiankuioBeIX 3(UPOB IOJIOCA ACHMMETPUYHOTO
BaseHTHOro Koe6anus C-O-C mposeisiercst B 06mactu 1220 cm™.
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B SAMP cnekrtpax coenuHeHus (1) curHambl HpPOTOHOB, a HMMEHHO
alleTHJICHOBBIC MPOTOHBI B BUIE TPUILIETA MPOSBIsIOTCS B obnactu 2.51 1 (1H,
=CH, ‘7 24 ['n), remMuHanbHbIE NPOTOHBI METHJIEHOBOM TPYMIBI TaKkKe
SBJISIFOTCSI TMACTEPEOTOINHBIMU W JAIOT pas3Hble curHajibl B obmactu 3.00 m.nx
(1H, CH,0, J=16.5, 7.8 Tu) u npu 3.15 a (1H, J=16.5, 7.8 T'm). [IpoToHBI
BXOJLIME B COCTaB€ METHJICHOKCUTPYMIbI MPOMAPruioBoro (parMeHra
nposiBisitorest B oonmactu 3.83 n.a (1H, =CCH-0, ’J 16.2 I'n, 4124 I'm), 4.05
n.na (1H, =CCH;0, I 162 I'm, 4T 2.4 I'm) coorBerctBeHHO. IIpoTOHBI
MmetuHokcu Tpynnel B 4.13 n.na (1H, CHO, y 5.7, 7.8 I'm), a mpoTtoHbI
MeTHJIeHOpOMUCTOI rpynnsl pe3anupytores npu 4.52 1 (1H, CH,Br, J=10.5
I'm), 461 n (1H, CHzBr, J=10.5 TIm). DOTH TPOTOHBI SBISIOTCS
JMACTEPEOTONHBIMU M TO3TOMY JalOT pa3Hble CHUTHANbl. ApOMaTHUECKUE
MPOTOHKI NMPOABIstOTCS B obnactu 7.03 n.x (2H, J=1.5, 8.7 I'm), 7.49 n.n (2H,
J=1.5, 8.6 I'l1) COOTBETCTBEHHO.

Takum  o0pa3oMm, OCYyIIECTBIIEH CHHTE3 paHee  HEHU3BECTHBIX
HENpeAeTbHBIX OKCHI(HUPOB apOMaTHUYECKOTO psila MyTEeM B3aMMOJACHCTBHS
XJIOPMETHIIPONIAPTHII(AJUTHI )OBOTO 3(pupa ¢ KapOOHWIBPHBIMHA COSTUHEHUSIMH.

HK-cnexTpsl coenuHeHnit cHATH Ha ipudope Specord 75 IR (I'epmanus).
SAMP cniektpsl BemnectB B pactBope CDCl3 3anucanst Ha mpubdope Bruker SF-
300 (I'epmanus) ¢ paboueit wacroroit 300.13 MI'L, BHYTpeHHUH CTaHIApT—
I'MJIC.

OO0mas mpoleaypa cuHTe3a HelpeAeIbHOro okcuddupa (1-5).

1-[4-(BpomMmerni)pennia]-2-[(mpon-2-uH-1-wia)okcu|d3Tan-1-oa  (1).
Bexon 78.1%. Cmecp 1.0 r (15 mr-atom) MenKOHM3MEIbUEHHOM CTPYXKKH
ruaka, 0.27 r (0.01 mons) HgCly, 0.6 T (6 MMOJIB) XJIOPMETHIIIIPOIIAPTUIIOBOTO
a¢upa, 0.04 r (2 mmonp) 4-6pommeTunoen3anpaeruaa, 0.5 r, 10 mu 6e3BogHOTO
Oensona, 5 mia Oe3BoguHoro srunanerara U 1 mia I'M®TA kunaruiaum 4 4 B
WHEPTHON aTMocdepe as3oTa, 3aTeM OXJaxAanud. PacTBop AeKaHTHPOBAIH,
3areM mpubaBisui 15 mn 5%-noit HCL, nmepememmBanu 1 4 npyu KOMHaTHOMN
TEMIEpaType, OpraHUYecKuil cioit otnensii. M3 BOAHOTO CIOS MPOIYKTHI
peakuuu 3KCTparupoBanu dTuianeratoMm (2x25 wmut). Ilocne BbICylIMBaHUS
JKCTpaKTa O€3BOAHBIM Cylb(aToM HATpHsl, OTTOHSIJIM PACTBOPHUTENH. 3aTeM
PEaKIMOHHYI0O  CMeCh  KOHIIGHTPUPOBAJIH B BaKyyMe, OCTaTOK
xpomarorpadupoBanu Ha KojioHke ¢ SiO2 (metponeiiHblil 3up-sTHIaNeTaT,
2:1). UK crektp, v, em™: 3603 (O-H), 3287, 3085, 3065, 3030, 2110 (C=C),
2000-1667, 1071, 1600, 1490, 1350, 1260, 1220, 1100 (C-O-C), 1020, 985,
770 (Ph), 700, 680 (C-Br). Crexrp SIMP 'H, &, m.x.: 2.51 t (1H, =CH, %) 2.4
I'n), 2.84 yur.c (H, OH), 3.00 x.x (1H, CH20O, J=16.5, 7.8 Tn), 3.15 a1 (1H,
J=16.5, 7.8 Tw), 3.43 ¢ (3H, CH30), 3.83 a1 (1H, =CCH,0, %) 16.2 ', 4] 2.4
I'n), 4.05 n.x (1H, =CCH,0, 4 16.2 T'y, *J 2.4 T'n), 4.13 n.x (1H, CHO, 2 5.7,
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7.8 T'm), 4.52 n (1H, CH,Br, J=10.5 I'm), 4.61 a1 (1H, CH,Br, J=10.5 I'), 7.03
na (2H, J=1.5, 87 T'm), 7.49 n.n (2H, J=1.5, 8.6 I'm). Beixog 78.1%.
C1oHp0BrO,. Hatineno, %: C 53.42, H 4.81, Br 29.72. Breruucieno, %: C 53.55,
H 4.87, Br 29.609.
AHAJIOTUYHO TIOJTy4YEeHO:
1-[4-(XaopmeTuit)penn]-2-[(mpon-2-uH-1-ui)okcu|3Tan-1-oa 2).
Boixox 74.3%. C1oHz0ClO,. UK criektp, v, em™: 3612 (O-H), 3286, 3085, 3065,
3030, 2100 (C=C), 1600, 1490, 1100 (C-O-C), 985, 770 (Ph), 700, 670 (C-Cl).
Cnexrp SIMP 'H, 8, m.x.: 2.49 T (1H, =CH *J 2.5 '), 2.82 yur.c (H, OH), 3.02
a.x (1H, CH.0, J=16.2, 7.7 Tu), 3.15 a (1H, J=16.2, 7.7 T'u), 3.42 ¢ (3H,
CH;0), 3.81 n.1 (1H, =CCH,0, %J 16.1 T, *J 2.5 '), 4.04 n.x (1H, =CCH,0,
2J 16.1 T, *J 2.5 T'), 4.12 .1 (1H, CHO, J 5.6, 7.8 T'n), 4.52 1 (1H, CH.CI,
J=10.4 T'), 4.58 1 (1H, CH.CI, J=10.4 T'n), 7.02 n.n (2H, J=1.5, CHp, J=8.7
I'm), 7.48 n.n (2H, CHa,, J=1.5, 8.6 I'n). Beruucneno, %: C 62.19; H 8.70; Cl
15.30. C12H20ClO;. Boruucneno, %: C 62.11; H 8.68; Cl 15.22.
(x)1-Bpom-2[4-xsopMmeTnadenn|-2-[(mpon-2-eH-1-nia)okcH | mponaH-
2-na (3). MacnooGpa3Hoe BemecTBo xentoro npera Crextp AMP 1H, O, M.JI.:
3.12 n (1H, CH, J 15.9 T'm), 3.21 a (1H, J 15.9 T'), 3.49 ¢ (3H, CH30), 3.69 n
(1H, CH J 10.5 T'w), 3.77 1 (1H, CH. J 10.5 '), 4.07 x.x (2H, CH,0, *J=5.67 u
4J=1.47 I'y), 5.21 n.a1 (1H, HyC=, J™° =10.37, 2J="J 1.57 T), 5.32 n.1.1 (1H,
H,C=, J™™° =17.31 u =7 1.66 T'w), 5.92 nat (1H, CH=, J™°=10.37, 2=4
1.57 n J**17.31 T), 7.22-7.45 M (SH, Ph), 7.42-7.48 m (5H, Ph).
(£)1-Xuop-2-penui-3-[(mpon-2-uH-1-ui)okcu|mponan-2-ui 4).
MacnooGpa3Hoe BemecTBo xenroro npera. Crnexkrp IMP 1H, o, ma.: 251 T
(1H, =CH *J=2.4 Tw), 3.05 x (1H, CH J 15.9 '), 3.17 x (1H, CH, J 15.9 T'w),
3.43 ¢ (3H, CH30), 3.69 n (1H, CH,J 10.5 T'), 3.77 n (1H, CH J 10.5 I'r), 3.83
a1 (1H, =CCH20, 4 16.2 T, *J=2.4 I'n)), 4.05 1.1 (1H, =CCH,0, 2J 16.2 , ¥J
2.4 T), 7.28-7.51 m (5H, Ph), 7.38-7.42 m (5H, Ph).
(2)1-Xnop-2-penna-3-[(npon-2-eH-1-uia)oxkcu| mponaH-2-ui ).
Macnoobpa3Hoe BemiecTBO xenroro 1sera Crexkrp SMP 1H, 0, M.a.: 3.05 1
(1H, CH, J 159 T'u), 3.17 n (1H, CH, J 15.9 T'), 3.43 ¢ (3H, CH30), 3.69 n
(1H, CH.J 10.5 Tw), 3.77 1 (1H, J 10.5 T'), 4.00 a1 (2H, CH,0, *J 5.67 u *J
1.47 Tu), 5.17 xxt (1H, HC=, J*° =10.37, 4=*J 1.57 I'n), 5.26 x.a.x (1H,
H,C=, J™™° =17.31 u 2J=*J 1.66 T'w), 5.89 a1 (1H, CH=, J™°=10.37, =4
1.57 mn J'*™17.31 I'm), 7.28-7.51 m (5H, Ph), 7.38-7.42 m (5H, Ph).
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XOZORIN AZORBAYCAN SEKTORUNUN CONUB HiSSOSINDO
LEYLOKKIMILOR (CICONIiIFORMES, BONAPARTE, 1854),
DURNAKIMILOR (GRUIFORMES, BONAPARTE, 1854)
DOSTOLORINO DAXIL OLAN NOVLORIN YAYILMASI,
SAY DINAMIKASI VO ONLARIN YASAYIS YERLORINO
ANTROPOGEN AMILLORIN TOSIRI

Acar sozlar: Leylakkimilor, Durnakimilor, Xazor danizi, yasayis yerlori, sahil
quslari, antropogen amillor, Maskunlasma, ekosistem

Mogalads 2017-2019-ci illords (yaz, payiz va qus fasillorinds) Xozar donizinin
Azorbaycan sektorunun Conub sahil zolaginda (Sahdili-Astara) Leylokkimilor vo
Durnakimilar doastalorina daxil olan ndvlerin yasayis yerlori, biotoplar Gizro yayilmasi,
say dinamikasi aragdirtlmigdir.

Xazar danizinin saviyyasinin artmasi ilo alagadar olaraq vs sahil zolagina giiclii
antropogen tosirlorin (turizmi vo fordi tikinti islorinin aparilmasi, kond tesarriifati
bitkilarinin okilmasi va s.) artmasi naticasinds bas veran doayisikliklarin quslarin sayina,
moskunlagma yerlaring tosiri hagqinda malumatlar verilmisdir.

Molum olmusdur ki, son 40 ildo Xozarin sahil zolagina antropogen amillarin
tosiri ekosistemlori doyisdirmis, naticads quslarin sayinda va yerlogsmasinds yeniliklor
omalo goalmisdir. Diinya miqyasinda, o ciimlodon Azoarbaycanda da Leylokkimilor va
Durnakimilor dostalorino daxil olan noévlorin su-bataqliq biotoplarinin  bioloji
indikatoru kimi do shomiyyatlidir. Intensiv antropogen tasirlordon Puta (Darin Oziillor
zavoduna yaxin laqunlar da daxil olmagqla), Songocal, ©lot, Lonkoran sahil zolag:
névlarin Beynolxalq shamiyyoato malik sayda toplanti yeri kimi shamiyyatini itirmisdir.
Sahdili, Qobustan,Yenikond subasarlarina hamsarhad sahil sulari, Boyiik vo Kigik
Qizilagac korfozlori Beynolxalq shomiyyato malik sayda quslarin toplanti yerloridir.
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X1II. Myxmapos, P.A. I'yceiinos, I.K.Hcmaunos

PACTIHHPOCTPAHEHHME, IUHAMUKA YUCJIEHHOCTHA U BJIUSTHUE
AHTPOIIOI'EHHBIX ®PAKTOPOB HA MECTOOBUTAHUA BUJ10B
BXOJAIUX B OTPAAbI AMCTOOBPA3HBIX (CICONIIFORMES
BONAPARTE, 1854) 1 ’KYPABJIEOBPA3HBIX (GRUIFORMES
BONAPARTE, 1854) B FO2KHOM YACTH ABEPBANJI)KAHCKOI'O
CEKTOPA KACIIHHACKOI'O MOPS

Knwouesvie cnosa: aucmoobpasmvie, xcypasneobpasuvie, Kacnuiickoe mope,
cpeoa  obumawnus,  NpuOpedicHvle  NMUYbl,  AHMPONO2EHHble  HAKMopbl,
Mecmoobumarus, s3Kocucmema

B cratee npuBomsTCS JaHHBIE 00 UCCICAOBAaHUSAX MECTOOOWMTaHUM,
OMOTOMUYECKOTO PACIPOCTPAHEHUS W JUHAMHKE YUCIICHHOCTH BUJOB BXOJSIIUX B
OTPSIBI  AWUCTOOOpPA3HBIX W JKYypaBIICOOpa3HBIX B IOKHOM  IIPHOPEKBE
Azepbaiimkanckoro cexropa Kacrmuiickoro mops (Ilaxammu-Actapa) B 2017-2019 1.
(BeceHHUM, OCCHHMIA U 3UMHUI CE30HBI).

[IpenocraBieHsl cBeAeHUS 00 M3MEHEHUH YUCIICHHOCTH TITHIT M1 MECTOOOUTaHUH
B CBSI3M C TMOBBINICHUEM YpOBHS Kacmuilckoro Mopss U B Pe3yjbTaTe CHUIIBHOI'O
AQHTPOTIOTEHHOTO BO3JICHCTBHA Ha OEPEroBYIO IJIMHUIO (TypuU3M, HHIUBUAYyaIbHOE
CTPOUTEILCTBO, TIOCEB CENTbCKOXO3IUCTBEHHBIX KYIBTYP U T.1).

YCTaHOBJACHO 4YTO, 3a IIOCACIHHUE YEThIpE JCCIATUICTHS BO3ICHCTBHE
AHTPOTIOTEHHBIX  (akTOpoB Ha TmoOepexbe Kacmmiickoro Mops H3MEHHIIO
JKOCUCTEM,YTO TPUBEIO K OOHOBICHHWIO JaHHBIX TI0  YHCIEHHOCTH |
MECTOHAxXOXJIeHUU NTull. Bo BceM Mupe, B TOM uucie U B AsepOaiimkaHe, BUIbI
BXOJIAIIME B OTPSIbI aWCTOOOPA3HBIX M JKypaBiICOOpPa3HbIX, TAKKE BAKHBI Kak
OMOJIOTHYECKNE WHAWKATOPHl BOJHO-OOJOTHBIX OHWOTOMOB. V3-3a HMHTEHCHBHOTO
aHTPOTIOTeHHOro  Bo3zeilicTBust  Ilyra  (Bkimowas  saryHel  BONMW3M  3aBOfa
rIyOOKOBOJHBIX OCHOBaHWi), Canrauan, Anar, npuOpexnas mnosnoca JleHkopaHa
norepsuin cBoe 3HaueHue. [Ipubepexusie Bombl, rpannyamue ¢ laxaumm, ['oOycraH,
Enuxenn, bonpmmM wn Manbim  KbI3piaradckum 3aiuBaMH  SIBIISTIOTCS  MECTaMU
CKOIUICHUS OOJIBIIIOrO KOJIMYESCTBA MTHUI] UMEIOLTUMH MEXTyHAPOJIHOE 3HAUCHHE.

H.Sh. Mukhtarov, R.A.Huseynov, G.K.Ismailov

DISTRIBUTION, DYNAMICS OF ABUNDANCE AND INFLUENCE OF
ANTHROPOGE NIC FACTORS ON OF THE HABITATS OF SPECIES
BELOGING TO THE ORDERS OF STORKS (CICONIIFORMES
BONAPARTE, 1854) AND CRANES (GRUIFORMES BONAPARTE, 1854)
IN THE SOUTHERN PART OF THE AZERBAIJAN SECTOR
OF THE CASPIAN SEA

Keywords: storks, cranes, Caspian Sea, habitat, coastal birds, antropogenic
factors, habitats, ecosystem

115



H.S.Muxtarov, R.9.Hiiseynov, Q.K.Ismayilov

The article provides data on studies of habitats, biotopic distribution and
dynamics of the number of species belonging to the orders of storks and cranes in the
southern coast of the Azerbaijani sector of the Caspian Sea (Shahdili-Astara) in 2017-
2019 (spring, autumn and winter seasons).

Information is provided on changes in the number of birds and habitats due to
the rise in the level of the Caspian Sea and a strong antropogenic impact on the
coastline (tourism, individual construction, sowing crops, etc.).

It has been established that over the past four decades, the impact of
antropogennic factors on the coats of the Caspian Sea has changed ecosystems, which
has led to an uptade of data on the number and location of birds. All over the world,
including Azerbaijan, the species belonging to the orders of storks and cranes are also
important as biological indicators of wetland biotopes. Due to the intense antropogenic
impact on the Puta (including the lagoons near the deep water jackets plant),
Sangachal, Alat, the coastal strip of Lankaran have lost their international importance
as congregation places for a large number of species. The coastal waters bordering
Shahdili, Gobustan, Yenikend, Big and Small Kyzylagach bays are congregation
places of a large number of birds of international importance.

Giris

Xoazar donizinin saviyyasinin doyisilmasi (galxib-enmasi) onun sahil
zolagina tasirlorin, xususils, antropogen tasirlorin artmasina sabab olmusdur.
Bu tosirlor Xozarin Azarbaycan sektorunun Conub sahil zolaginda (Sahdili-
Astara) bir sira quslarin say dinamikasina, biotoplar lizro yayilmasina, xiisusilo
Leylokkimilar vo Durnakimilar dastalorina daxil olan névlarin yasayis yerlorino
ciddi tasir gostormisdir. Son illar arzinds (40 ildon ¢ox) Xazarin sahil zolagina
olan bels antropogen tasirlor mévcud ekosistemi xeyli doracads doyisdirmisdir.

Uzun muddat homin arazilords Leylokkimilor vo Durnakimilar dastaloarine
daxil olan ndvlorin ekoloji vaziyystinin todqiq olunmadigini vo Diinya
miqyasinda, o ciimlodon Azorbaycanda da Leylokkimilor vo Durnakimilor
dastalarina daxil olan ndvlarin su-bataqliq biotoplarinin bioloji indikatoru Kimi
do ohomiyyatli oldugunu nozars alaraq adi g¢okilon orazilords todqiqat islori
aparmaga basladiq. Bu moqsadlo 2017-2019-cu illords (yaz, payiz va qis
aylarinda) Xozorin Abseron-Qobustan, Conub-Sorqi Sirvan, Salyan, Lankaran
sahil sularinda, Qizilagac Dovlot Tabiot Qorugunda, Kigik Qizilagac Dovlot
Tabiot yasaqliginda, Sirvan Milli Parkinda (Boyilik vo Kicik Qizilagac gollori)
Vo Yenikand subasarinda elmi-tadqigat islori aparmis, materiallar toplamisiq.

Material va metodlar
Todqigat iglori 2017-2019-cu illordo Xozor donizinin Azarbaycan
sektorunun Conub hissasinin sahil zolaginda yaz, payiz vo qis fasillorinds
aparilmigdir. Material Xoazarin Abseron-Qobustan, Conub-Sorqi Sirvan, Salyan,
Lonkoaran sahil sularinda,Qizilagac Dovlat Tabiot Qorugunda, Kigik Qizilagac
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Dovlot Tabiot yasagliginda,Sirvan Milli Parkinda (Boyiik vo Kicik Qizilagac
g6llari) va Yenikond subasarinda yi1gilmisdir.

Xoazorin su sahillorinds quslart saymaq tiglin noqtovi hesablama
metodundan istifads edilmisdir. Noqtalor ii¢iin sayg1 aparilan orazilorin 5-10 m
hindurliyinds olan topaciklor secilmigdir. Quslar 2-3 km mosafado tam
sayilmigdir.Quslarin saygis1 orazi kvadratlara bolindikdon sonra aparilmlsdir.
Kvadratlarin sahasi qamisliglarla zongin olan su hdévzalorinds 0,2 km?,
akvatoriyalarda iso 18-20 km? gotiiriilmiisdiir. Abseron vo Sirvan Milli
Parkinin, Qizilagac Tobist Qorugunun elmi isgilorinin vo mduhafizagilorinin
molumatlarindan da istifado edilmisdir.

Heyvanlarin populyasiya sixligina gors kateqoriyalart A.P.Kuzyakins [5]
vo Q.T.Mustafayevs [6] osaslanib: 1 km? sahays 0,1-0,9 ford diison populyasiya
nadir; 1-10 ford diison adi sayli, hamin gador sahays 10-dan ¢ox ford diison
populyasiya iss ¢coxsaylt gabul edilir.

Antropogen va abiotik amillarin tasiri naticasinds onlarin quslarin sayinda
Vo timumi yasayis yerlorindo omolo gatirdiklori doyisikliklori 6yronmoklo
(kanallarin say1 vo uzunlugu, siini su sahalorinin vo qurudulmus su-bataqliq
sahalarinin sahasi, kond tosarriifat1 vo neft-qaz sonayesi islori; brakonyerlik vo
s.), konkret tasiri geyds alinmaqla miisyyon edilmisdir.

Naticalar va onlarin miizakirasi

Xazar danizinin Azarbaycan sektorunun conub hissasinin sahil zolaginda
leylokkimilor, durnakimilor vo cullitkimilor dastalorina daxil olan ndvlar,
onlarin yasayis yerlori, antropogen, abiotik va biotik amillarin negativ tasirins
daima moruz qalirlar. Bu amillorin tosiri quslarin yayildigi orazi daxilinds
muxtalif formalarda olur.

1. Abseron-Qobustan sahil zolagi. Burada su vo sahil quslarinin yasayis
yerlori, asason, Xozorin sahil sularindan ibarstdir. Xozorin sahil sularina
homsarhad nomli qumsalliglar, laqunlar, gélmacalar, goxsayli gollor Sahdili
sahil zolagi (Abseron Milli Parki) istisna olunmaqla antropogen amillarin
tosirindon (neft, madan vo moaisot sulart ilo girklondirms, neft vo qazgixarma
islorinin aparilmasi, neft vo qazin nogl edilmasi, 6zal sirkatlor vo fiziki soxslor
torafindon intensiv tikinti islorinin aparilmasi) quslarin yasayisi liclin yararsiz
hala salinmisdir [2, 5].

Sahdili sahasi. Sudalizon quslarin yasayis yerlori donizin daxilina dogru
10 km (eni 600 m) uzanmis quru oarazidoki laqunlardan, gamishqlardan va bu
quru orazini ohato edon donizin dayaz sularindan ibarotdir. ©Orazi neftlo
cirklondirilmamisdir, xtisusi qorunma statusuna malikdir (Abseron Milli Parki).
Qanunsuz ov hallar1 miisahido olunmur. Kilakli glinlordo quslar orazini tork
etmir vo donizin daxilina dogru uzanmis quru orazini gah simal, gah sorq
hissalorindos, gah da laqunlarda boyiik toplantilar smalo gatirirlor. Abseron-
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Qobustan sahil sularinda 2017-2019-cu illordo geydo alinan leylokkimilor
dastasine daxil olan 1 név burada maskunlagsmisdir (cadval 1).

Cadval 1. Yayda xazarin Azarbaycan sektorunun canub hissasinda Abseron-
Qobustan sahil sularinin ayri-ayri sahalarinda Leylakkimilar va Durnakimilar
dastalarina daxil olan novlarin paylanmasi (2017- ci il)

C
SAHOLOR 8| _
= 2 | &% -
= X
2l L |28 5|8 M=m
Dastalar; =0 ¢ | =R c e | 4 _
N6vlarin adlar | = |2 ’C\)l 2| 228 |%| €
: E (o o _
Gl E|E€as| s |o|a| S
1. Dasta: Leylokkimilar
1. Boz vag. 8| O 0 0O |o|O0]| 8 +
1. Dasta: Durnakimilar
1. Adi su forasi 0| 4 0 12 0| 20 3,3£1,8
2. Adi qasqaldaq 0] 3 0 0O |ojo]| 3 0,5+0,7

Turkan-HOvsan sahasi. Quslarin yasayis yerlori, asason donizin darin su
sahalorindan ibarstdir. Burada ganunsuz ov hallar1 vo miharrikli gayiglarin
fasilosiz horokoti miisahido olunur. Danizin sahil zolaginda 6zal sirkotlor vo
fiziki soxslor torafindan intensiv tikinti islori aparilir. Kiilokli glinlords quslarin
daldalanma yerlori olmadig1 iiclin basqa oraziloro ucub gedirlor. Abseron-
Qobustan sularinda 2017-2019-cu illordo geydo alinan 2 ndév burada
moskunlagmigdir (cadval 1).

Puta sahasi (DOZ —na yaxin laqunlar da daxil olmagqla). 2017-2019-cu
illordo sudatzen quslarin yasayis yerlori donizin dayaz sularindan vo Daniz
Ozilllor Zavoduna yaxin yerloson laqunlardan ibarat olub. Sahonin conub
hissasinda quru orazinin danizin daxilina dogru uzanan ¢ixintilart goxlu xirda
buxtalar amalo gatirirlor. Kilokli glinlords quslar sahani tork etmirdilor. Kigik
buxtalarda vo laqunlarda moskunlagirdilar. 2017-2019-cu illordo Abseron-
Qobustan sahil zolaginda heg bir név qeyds alinmadi (cadval 1).

Sangacal sahasi: Sudatzen quslarin yasayis yerlori donizin genis dayaz
sahil sularindan, xirda laqunlardan vo qamisliglardan ibaratdir. Minlarlo
sudauzon qusun migrasiya vo qislama vaxti yasayis yeri olan Sangocal sahil
zolaginda ayri-ayri soxslor torafindon 6zal tikinti islori aparilir [1].

Sahonin conub hissasindo muxtalif neft obyektlori vo donizin daxilino
dogru uzanan bandlor tikilib, misyyan sahoalori neftlo cirklondirilib. Danizin
aciq sahil sularinda miiharrikli qayiqlarin fasilasiz horoksti miisahido olunur.
2017-2019-cu illordos Abseron-Qobustan sahillarinds geyds alinan quslardan 1
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novl burada moskunlagmisdir (codval 1). Antropogen amillarin neqativ
tosirindan burda sahil ekosistemlori tamamilo yoxolma tohliikasindadir.

Qobustan sahasi: Sudalizon quslarin yasayis biotoplari, asasen, donizin
dayaz agiq sahil sularindan vo sahilds ensiz zolaq soklinds yerlosan gamishqglardan
ibaratdir. Muharrikli qayiglarin vaxtasiri harokati Vo ganunsuz ov hallart miisahido
olunur. Kilakli glinlords quslarin daldalanmaga yerlori olmadig {igiin onlar basqa
arazilara tigtib gedirlor. 2017-2019-cu illards Abseron-Qobustan sahillarinds tadqiq
etdiyimiz quslarin 1 novii, burada maskunlagsmisdir (codval 1).

Olat sahasi: Quslarin yasayis yerlori donizin genis agiq su sahalorindon
ibaratdir. Simal-gorq hissasinds Gil adasi yerlasir. Kiilokli guinlords istigamotindon
asili olaraq quslar adanin miixtolif toraflorinds daldalanir vo ugub basqa arazilors
getmirlor. Dayaz su saholarinin oksor hissasinde muhorikkli qayiglarin horokoti
mumkin deyil vo gqanunsuz ov hallar1 az miisahido olunur. 2017-2019-cu illords
Abseron-Qobustan sahillarinds heg bir ndév geyds alinmadi (cadval 1).

2. Canub-Saorqi Sirvan sahil zolagi. Pirsaat burnu ilo Kiir ¢ayr arasinda
yerlasir. Ekoloji xiisusiyyatlorino gora bir-birindan farglonan 5 hissays ayrilir [4].

Pirsaat buxtasi: Pirsaat burnu ilo Bondovan burnu arasinda yerlosir.
Quslarin yasayis yerlori donizin dayaz sularindan ibaratdir. Buxtanin danizin
daxilina dogru sorg hissasinds Babur, Qutan, Qarasu vo coxlu sayda xirda
adalar, sualt1 vo suyun Ustline ¢ixan daslar vardir. Bu daglar quslar {igiin boyiik
yem ohomiyyati olan ilbizlar iigiin substrat rolunu oynayir. Buna gors do orazi
ilbizlorin muxtalif ndvlori ilo va zostera congalliklari ilo zongindir. Adalar va su
istli daslar kiilokli giinlords quslarin daldalanmasi {igiin xiisusi ahomiyyato
malikdir. Lakin orazido ganunsuz ovla mosgul olan balig¢ilarin sutka orzinds
muharrikli qayiqlarin fasilosiz horoksti miisahido olunur. Quslar narahat
edilorak digor oarazilora ucub gedirlor. Yayda bu hissads bu dastalorin heg bir
novina rast goalinmadi. Qis faslinda isa comi 3 ndva (leylokkimilardon) rast
galindi (cadval 2, 3).

Xazarin Sirvan Milli Parkina hamsarhad sahil sulari. Quslarin yasayis
yerlori danizin agiq sahil sularindan ibaratdir. Darinliyi 10 m-o godordir. Sahili
ucurumludur. Kilokli guinlards quslar miisahide olunmur. Qanunsuz baliq ovu
ilo masgul olanlarin miiharrikli gayiqla fasilasiz harokati miisahids olunur.

Xazarin Canub-Sarqi Sirvanin canub qurtaracagina hamsarhad sahil
sulari.

Quslarin yasayis yerlori butun sahilboyu yerlosmis namli qumsalliglardan,
dayaz sahil sularindan va bataqgliglardan ibaratdir. Quru arazids danizin daxilina
dogru gedon xirda burunlar vardir. Kiilokli glinlards quslar agiq batagliqlarda va
burunlarin otrafinda daldalanaraq orazini tork etmirlor. ©lverisli ekoloji soraitin
olmasina baxmayaraq, orazido daimi muharrikli qayiqlarin harokati quslar
narahat etdiyindon bu orazilori tork edirlor. Naticods bu sahadsa ndvlors rast
galinmadi (cadval 2, 3).
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Cadval 2. Canub-Sarqi Sirvan sahil zolaginda yayda Leylokkimilar,
Durnakimilar dastalarina daxil olan névlarin paylanmas: (2018-ci il)

g 5 T 5 'g” 2 5
sanoLor | Z| 22| $38Z | § 53 )
E| | 2S&E | O_ | 28 M£m
= | ~As S oG V- ) =
S E2 =22 | 2| 28 £
S| ZE| 25sE | %8 28| °
Dastalor’ £l 5% | < £s3%5 | 2 L3
Névlor ~lze | 3= | 3 S &
2 X 2 P >
o
1. Dosta:
Leylokkimilar
1. Kisik ag vag 0 0 0 300 480 | 780 | 156%12,5
2. Boz vag. 0 0 52 98 18 | 168 | 33,6+5,8
3. Kiran vag 0 0 19 14 12 45 9+3
4. Iri danqusu 0 0 20 14 0 34 | 6,8+2,6
5. Kigik danqusu 0 0 18 16 31 65 13+£3,6
6. Adi garildaq 0 0 0 7 0 7 1,4+1.2
7. Boyiik ag vag 0 0 480 0 180 | 660 | 132+115
8. Kuran vag 0 0 680 0 0 680 | 136+11,7
9. Adi arsindimdik 0 0 6 0 0 6 12+1,1
10. Adi garanaz 0 0 430 0 388 | 818 | 163,6+12,8
I1. Dasta:
Durnakimilar
1. Adi sultan qusu 0 0 126 248 56 | 430 86+9,3
2. Adi su forasi 0 0 29 34 16 79 15,844
3. Adi gamus forosi 0 0 0 38 14 52 10,4+3,2
4. Adi sigir¢1 0 0 15 0 0 15 3+1,7

alinan quslardan 9 n6v burda maskunlagmisdir ( cadval 2, 3).

Boylk va Kicik Quzilgaz gollori. ©Orazinin 60-70 %-i qamishiglarla
ortultdar. 30-40 %-i bu quslar iigiin yararlidir. Gollara su Salyan sutoplayict
kanalla verilir. Bazi illordo kanaldan goéllora su verilmir. Ag¢iq su sahoalori vo
bataqliglarin sahasi kaskin azalir. Bu da quslarin sayina neqativ tosir gostorir.
2017-2019-cu illards Xazarin Conub-Sarqi Sirvan sahil zolaginda geyds alinan
quslardan 10- ndv burda maskunlasmigdir ( cadval 2, 3).
Yenikond subasar1 va Sirvanovka laqunu. Bu orazi subasarin osas
hissasini toskil edon dayaz agiq su saholorindon vo batagliglardan ibaratdir.
Suyun saviyyasinin burda koskin asagi diismosi noticasinds agiq su saholori
kaskin azalmisdir. Naticodo Xazorin Conub-Sarqi Sirvan sahil zolaginda geydo
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Cadval 3. Canub-Sarqi Sirvan sahil zolaginda qisda Leylakkimilar, Durnakimilar
dastalarina daxil olan névlarin paylanmasi (2018-ci il)
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1.Dasta: Leylakkimilar
1. Boyiik ag vag 2323 | 0 0 i3 21 | 2362 | 47242217
2. Kiiran vag 0 o 0 3 15 27 54£23
3. Kigik ag vag 21721 | © 0 24 13 | 2158 | 431,6220.8
4. Iri danqusu i o 0 0 6 6 1.2#1.1
5. Bozvag. 1818 0 0 4 0] 1822 | 364.4=19.1
I1. Dasta: Durnakimilar
1. Adi sultan qusu 0 0 8] i} 391 391 TRILR 8

3. Salyan sahil sulari. Kiiriin deltas: ilo Kiirdili adas1 arasinda yerlosir.

Zyudost Qoltuq Korfazi. Kiiriin deltas: ilo Sarigamis kondi arasinda
yerlogan Xozarin dorin agiq su saholorindon ibaratdir. Sahilinin ¢ox hissasi
ucurumludur. Qanunsuz baliq ovu ilo masgul olanlarin miiharrikli qayiqlarin
fasilosiz horokoti miisahido olunur. Su dorindir, quslarin gida obyektlorinin
inkisafi ti¢lin olverisli deyildir. Kulokli gunlords burda quslar moskunlagmur.
Basqa orazilora ugub gedirlor. Todgiqat illorinds quslardan 4 név burda geyds
almmusdir (cadval 3).

4. Qualagac Dovlat Tabiat Qorugu va Kicik Quzilagac Dovlat Tabiat
Yasaqhgl. Qizilagac Dovlot Tabiot Qorugugunun su hdvzolorindon Boyilk
Quzilagac korfazi, Xozor vo Agqus subasarlar1 Salyan sahil zolaginin conub-
gorb hissasinds, Pirman liman1 va Kigik Qizilagac korfozinin simal qurtaracagi
(40,5 km?), o ciimladon, Kigik Qizilagac korfazinin galan osas hissesi (100,5
km?), Kicik Qizilagac Dovlot Tobiot Yasaqligi, Lonkoran sahil zolagmin simal-
sorqi hissasinds yerlosir [3].

Bu su hovzolori ekoloji xususiyyatlorina gora bir-birindon  kaskin
farglondiklori ti¢iin bu quslar onlarda geyri-borabar yayilmisdir (codval 4, 5, 6).

5. Xazarin Lankaran sahil zolagl. Qizilagac Dovlot Tobist Qorugunun
conub sarhadi ilo Astaragay arasinda yerlogir. XX asrin yarisinda sahil sularindan
Talis daglarinin stoklorina kimi butin Lonkoran ovaliginda minlorlo xirda su
hévzalari, diyl sahalarini suvarmaq tigiin tikilmis su anbarlari, Kaladshna, Mrdov,
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Cadval 4. Yayda Quzilagac Doviat Tabiat Qorugunda va Kicik Quzilagac Doviat Tabiat
Yasaqliginin su hovzalarinda Leylakkimilar, Durnakimilar dastalarina daxil olan
novlarin paylanmasit (2017-Ci il)

SAHOLOE Oizilagac Dovlat Tabist -
Dastalar: Qorugu va Kicik Quzilagac Mztm
Névlarin adlan Dévlst Tabist Yasaglig
1. Dasta: Leylakkimilar
1. Boyilk ag vag 200 200+14.1
2. Kisik ag vag 200 200141
3. San vag 600 600+24 5
4. Nisir vag 400 40020
5. Bovilk ag naz (vag) 178 178+13.3
6. Kicik ag naz (vag) 1000 1000+31.6
I1. Dasta: Durnakimilar
1. Adi qamis farasi(Porzan) 400 400420
2. Adisu forasa 970 970+31.1
3. Adi sultan qusu 2070 207045 5
4. Adi qasqaldaq 4800 4800693

Cadval 5. Payizda Quzilagac Milli Parkimin, Kicik Quzilagac Tabiat Yasaqliginin va
Lankaran sahil zolaginin su hovzalarinda Leylakkimilar, Durnakimilar dastalarina
daxil olan novlarin paylanmas: (2019-cu il)

SAHOLOR | Kicik Quzlagac | Xoazarin -

kirfazi va Kicik | Lankaran Mim

Dastalar; Ouzilagac sahil zonas1 | Camnm

Navlar Yasaghg

1. Dasta: Leylakkimilar

1.Ir1 danqusu 15 0 15 3+1.7

2 Kigik danqusu 11 4 13 3+1.7

3.Adi qantldag 17 3 20 442

4. Bayiik ag vag 463 33 459 99 8+10

5. Kisik ag vag 880 19 899 179.8+13 4

6. Boz vag 31 5 37 74427

7. Kiiran vag 8 0 8 1.6+1,3

8. Ag leylak 36 0 36 72427

II. Dasta: Durnakimilar

1. Adi qanus faras 22 4 62 5.2+23

2. Ad gamms farasi 20 8 28 3.6+24

3_.Cartdan garmig farast 16 i 16 32+18

4 Adisu farasi 25 ] 3l 6,24+2.5

5. Adi sultan qusu 166 22 188 37.66.1
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Cadval 6. Qisda Quzilagac Milli Parkimin Kicik Quzilagac Tabiat Yasaqhgimin va
Lankaran sahil zolaginin su hovzalarinda Leylakkimilar, Durnakimilar dastalarina
daxil olan novlarin paylanmas: (2019-cu il)

SAHOLOR Kicik Quzilagac Xazarin ~
Korfazi va Kigik | Lankaran M+m

Dastalar: Quzilagac sahil Cami -
N6vlar Yasaqhg zonasi
1. Dasta: Leylokkimilar
1. Iri danqusu 11 0 11 5,5+2,3
2. Kigik danqusu 40 16 56 28+5,3
3. Boyiik ag vag 783 22 805 402,5+20,1
4. Kisik ag vag 390 0 390 195+14
5. Boz vag 71 3 74 3746,1
6. Ag leylok 18 0 18 9+3
1. Dasta: Durnakimilar
1. Adi gqamus forasi 20 0 20 10+3,2
2. Adi su forosi 35 0 35 17,5+4,2
3. Adi civdimdik 71 0 71 35,546
4. Adi sultan qusu 50 4 54 27%5,2

Alxovka, Ciel gollari, onlarin otrafindaki genis bataqliglar yiiz minlarlo su va sahil
quslarinin,o ctimlodan, garadrdoklorin qislaq yerlori olub. Tokca 1943-ci ilin
qisinda geyd etdiyimiz orazilordo hom cabhs Ugtin, hom do yerli shalinin oto olan
tolobatimin miisyyan hissasini 6domok Uglin 95 min sudaiizen qus ovlanmisdir.
Lakin XX asrin 70-ci illarino kimi Xozorin sahil zolag1 boyu gostarilon bitlin su-
bataqliq biotoplar1 qurudulmusdur. Diiyt akini do dayandirtimigdir. Onlarin yerino
cay, meyvo, torovoz bitkilori okilmis, six elektrik xatlori vo avtomobil yollar
sobokasi ¢okilmis, miixtolif sonaye obyektlori ¢okilmisdir. Tokco Sara adasi
Xazarin saviyyasinin enmasi naticasinds yarimadaya gevrildikdon sonra orda 4
boyik gosaba (Norimanabad 1, Norimanabad 2, tiziimgiiliik, baliq¢iliq) salinmisdir.
Butin geyd edilonlordon olave, Veravulcaydan Astaracaya godor Xozorin sahil
sular1 dorin oldugu {iglin burda quslarin gida obyektlorinin inkisafi ticlin olverigli
deyil (cadval 2, 8). Danizin sahil zolaginda buxtalar olmadigi tigiin kiilokli gtinlorda
qussuz olur vo ¢ox darixdirici olur. Noagliyyat vasitolorinin fasilosiz harokati do
quslara monfi tosir edir. 2017-2019-ci illords quslardan 17 nov burada qeyds alimib
(cadval 5, 6).
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Naticalar va tovsiyalar

Son 40 ildo Xozorin Azorbaycan sahillorinin ornitofaunasinda boyiik
doyisikliklor omalo galmisdir. Gostarilon orazinin ornitofaunasindan nadir vo
nasli kasilmokds olan ndvlar 6yronilmis va asagidaki naticalor olds edilmisdir:

1. Xozorin Sahdili, Qobustan,Yenikond subasarlarina homsarhad sahil
sular1, Boytik vo Kigik Qizilagac korfazlori beynalxalq shamiyysto malik sayda
quslarmn toplant1 yerloridir.

2. Xazorin Azarbaycan sektorunun conub sahil zolaginda novlara neqativ
tosir edon osas amil onlarin yasayis yerlarinda 0zal sirkatlor vo fiziki soxslor
torofindon intensiv tikinti islorinin aparilmasi, miihorrik gayiglarin intensiv
horokatidir. Qeyd edilon mtosirlordon Puta (Darin Ozillor zavoduna yaxin
lagunlar da daxil olmagla), Sangocal, Olot, Lonkoran sahil zolagi noévlorin
beynoalxalg shamiyyato malik sayda toplanti yeri kimi shomiyyatini itirmigdir.

3. Xoazoarin Azorbaycan sektorunun conub sahil zolaginda Leylokkimilor
dastasine aid, rast galinon 12 ndvdan 8-i Avropa muhafizo statusuna malikdir.
Bir nov(Adi orsindimdik) bitin 5 beynalxalqg konvdensiyalara daxil edilmaklo
Qlobal muhafizo statusuna aiddir.

4. Xozarin Azorbaycan sektorunun conub sahil zolaginda Durnakimilor
dastasine aid, rast gealinon 6 ndvdan 3-U Avropa muhafizo statusuna malikdir.
Bir noév (Adi civdimdik) 3 beynalxalq konvensiyalara daxil edilmoklo Qlobal
muhafizo statusuna aiddir.

5. Azorbaycan ornitofaunasina mansub Leylokkimilar dastasine daxil olan
14 novdon 12-si, Durnakimilar dastasine daxil olan 14 novdsn 6-1 Xazorin sahil
zolaginda qeydo alinmisdir.

Xoazarin Azorbaycan sektorunun conub sahil zolaginda Leylokkimilor,
Durnakimilor dostosino daxil olan,Qlobal vo Avropa statusuna malik olan
novlori goruyub saxlamaq vo yasayis oarazilorini mihafizo etmok ii¢lin asagida
gostarilon tadbirlorin hoyata kecirilmasi vacibdir:

1. Xozorin sahil zolaginda beynalxalq vo Avropa statuslarina malik
novlorin yasayis yerlorindo 0zal sirkatlor vo fiziki soxslor torofindon tikinti
islorinin aparilmasini qadagan etmok.

2. Sirvan Milli Parkinda Boyuk vo Kigik Qizilgaz goéllarinds,Qizilagac
Milli Parkinin su hovzalorinds (Pirman limani, Xozor vo Agqus subasarlari)
quslarin yasayisina vo moskunlasmasina mane olan kohno six qamigliglar
bigcma yolu iloazaltmag.

3. Quzilagac Milli Parkinin sarhoq vo magistral kanalin1 barpa etmok va
magistral kanal vasitosilo Pirman limani, Xozor vo Agqus subasarlarina Kiirdon
suyun vurulmasini barpa etmok.

4. Abseron Milli Parkinin sahasini genislondirmok.

5. Xozorin sahil zolaginda moskunlasan quslarin, o ciimladon
ekosistemlarin tamamilo yox olmasi tohllkasinin qgarsisini almaq magsadilo bu
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sahalords is aparan (qanunu vo ya ganunsuz) 0zal sirkatlorin va fiziki soxslarin
tikinti islorinin aparilmasinin Dovlat torafindon qadagan edilmasi.

6. Xazarin sahil boyu quslarin axirinc1 yasayis yerlori olan batagliglarin,
laqunlarin, gélmagalorin, namli qumsalliglarin fiziki soxslor vo 6zal sirkotlor
torafindon (turizmin inkisaf etdirilmoasi adi altinda) galir oldo etmok magsadilo
mohv edilorok ¢imoarliklor vo digor istirahat obyektlorino c¢evrilmasinin
tamamilo gadagan edilmasi.

7. Kiirtin deltasinin, Yenikond subasarinin vo onlara hamsarhod Xozor
donizinin sahil sularinin Azorbaycanda su-bataqliq quslarinin miqrasiya vo
qislama vaxti an bdyiik toplanti yerlarindon oldugunu nazars alaraq goruq elan
olunmasi magsadsuygundur.

8. Xozorin sahil zolaginda BTMI vo AQK-ya va daxil edilmis ndvlor (igiin
tohlukalor Uiza ¢ixarilmalidir.

9. Azorbaycanda geyd edilon Xozorin sahil zolaginda yayilmls BTMI vo
Avropa muhafizo statusuna malik olan vo AQK-nin siyahisina daxil edilmis
novlorin  yasayis soraitlorinin  pislosmasine, saylarmin azalmasina vo
ornitofaunamizdan toadricon itirilmasina birbasa va dolayr yolla tasir edon
amillori agkarlamag.

10. Kiiriin deltasiin,Yenikond subasarinin vo onlara homsarhod Xozor
donizinin sahil sularinin Azarbaycanda su-bataqliq v sahil quslarinin miqrasiya
Vo qislama vaxti on bdyiik toplanti yerlorindon oldugundan qoruq yaradilmasi
moagsadouygundur.
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FiZiKi TORBIYONIN ANATOMO-FiZiOLOJi PROBLEMLORI

Acar sOzlar: fiziki yiik, hipodinamiya, funksional imkanlar, is qabiliyyati,
hiperaktiv, long, solaxay usaglar

Soxsi tocribo vo odobiyyat materiallart osasinda yazilmis mogalods fiziki
torbiyanin anatomo-fizioloji problemlari o ciimalodan fiziki yiikiin usaqglarin funksional
imkanlarina uygunlugu, fiziki torbiysnin tolimi prosesinds wusaqglarin fizioloji
xususiyystlorinin (yas marhalalari, fiziki inkisafin yasa uygunlugu, funksional vaziyyat
yaxud is qabiliyyati, horoki foalligi, longliyi, hiperaktivliyi, saglamlogi vo S) nozors
alinmasinin idman miivaffaqiyystine vo usaqglarin saglamliglarinda rolu atrafli sorh
edilir. Fiziki tolim prosesinds yaranan anatomo-fizioloji problemlor o cimloadon fiziki
yiikiin usaqlarin fiziki inkisafina, yasina, ¢okisina, funksional imkanlarina (ozalo
qlivvasi, is qabiliyyati, dozumllliyu, adaptasiya gabiliyystins saglamliq saviyyasine va
s.) uygun verilmasi, idman voa fiziki torbiys toliminin gedisinds insanlarin fiziololi
xususiyystlarinin nazars alinmasi va s. sadalanaraq onlarin holli yollar: gostorilir.

M. A.I'apaes, A.A.Umansepouesa, ILI.M.I yceiinzade, M.C.Cyarmanosa

AHATOMO-®U3NOJIOTNYECKHUE ITPOBJIEMbI
OU3NYECKOI'O BOCIITMTAHUSA

Knrouesvle cnosa: usuueckas Hacpyska, cunoouHamusi, OYHKYUOHAIbHbLE
cnocobrocmu, mpyoocnocobHOCMb, 2UNepaKmueHblil, MeOleHHbIU, Oemu-ieauil

B crartbe wu3nmoxkeHBI aHATOMO-(DM3MOIOTHYECKHUE MPOOJIEMBI (PU3UICSCKOTO
BOCIIUTAHUS, OCHOBAaHHBIC Ha JIMYHOM OINBITE U JUTEPAType, KOTOPHIE BKIFOYAIOT
YUYUTBIBAHHE  COOTBETCTBHS  (U3MYCCKOW  HArpy3ku ¢  (PYHKIMOHAJIbHBIMU
BO3MOXKHOCTBSIMH JIeTeii (COOTBETCTBHE (U3MYCCKOIO PA3BHTHUSA C BO3PACTOMH U
pa3BuTHeM peOeHKa, (QU3NYecKass AaKTHBHOCThb, CIIOCOOHOCTH, THIEPAKTUBHOCTB,
3I0pOBbE M PAbOTOCIIOCOOHOCTH), POJM CIOPTa B MNPOIECCE PA3BUTHH U 3JI0POBBE
netei. M3nmaraloTcs MyTH pelIeHHS TaKUX MPOOJieM KaK — yYUThIBAHUE aHATOMO-
(m3renonornyeckre mpooIeMbl BO3HUKAIOIINE BO BpeMs (DU3MUYECKON MOATOTOBKH, B
TOM 4YHUCJIE COOTBETCTBHE (DM3MYECKOW HArpy3Kd C (QU3UYECKHM pa3BUTHEM
BO3pacTOM, BECOM, (HU3MUECKMMHU U (PYHKIIMOHAJIBHBIMUA CIOCOOHOCTBSIMU,(CHIIA
MBI, COMPOTUBISIEMOCTh, CIIOCOOHOCTh aJanTaliu K YCIOBUSM, 3I0POBBE H IIp.)
YYUTHIBaHHE (DU3HOJIOTHYECKUX OCOOCHHOCTEW B IIpOIlecCe 3aHATHA CIOPTOM U
(pM3UYECKOro BOCIIMTAHUS YeIOBEKa.
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M.A.Garayev, A.A.Imanverdiyeva, Sh.M. Huseynzade, M.S.Sultanova

ANATOMICAL AND PHYSIOLOGICAL PROBLEMS OF
PHYSICAL EDUCATION

Keywords: physical load, hypodynamia, performance capabilities, working
ability, hyperactive children, sluggish children, left-handed children

The article, based on personal experience and literature materials, addresses
the anatomico-physiological challenges of physical education, including the relevance
of physical workloads to children’s functional abilities, impact of taking the physical
characteristics of children in physical education and training (age stages, compatibility
of physical development with age period, functional status or able-bodiedness,
motional and physical activity, the effects of delay in mobility, hyperactivity, health,
etc.) into consideration on sport success and children’s health. Anatomo-physiological
problems arising in the process of physical education, including the provision of
physical loads appropriately to children’s physical development, age, weight,
functional features (muscle strength, ability to work, endurance, adaptive capability,
health condition, etc.) taking into account the physiological properties during physical
training and sports and so on, as well as the ways to solve them are enlisted within the
research.

Etiraf etmoliyik ki, biitiin diinyada oldugu kimi bizdo do ohalinin o
ciimladan usaqlarin caglamliq vaziyysti arzu olunan soviyyades deyil. Bazi xarici
Olkolorin o ciimlodon Rusiyanin “Yas fiziologiyasi” institutu todqiqatlarinin
naticalarino gora | sinifa gedon usaqglarin 50%-dan ¢oxu bu vo ya digar xroniki
xastaliklora moruz qaldiglart halda, XI siniflordo Xastoliyi olmayan tam saglam
sagird yoxdur. Belo Vvoziyystin yaranmasina sobob harokot mohdudlugu
(hipodinamiya), ohalinin saglamliq todbirlori haqqinda molumatlarinin azligy,
tibbi modoniyyati saviyyssinin asagi olmasi, tolim prosesinds, isds, ailodo
yaranan stres hallari, moktablords tolim prosesinin saglamliq baximmdan qeyri
rasional toskili, xiisuson tolim yiikiiniin usaqlarin fordi imkanlarina vo yas
xususiyyatlorina uygun olmamasi, muollimlorin, valideyinlorin 6zlorinin va
usaqglarmin saglamliglar ilo slagadar az is gormolori, usaqlarda yaranan patoloji
qiisurlarin vaxtinda askara ¢ixarilmamasi vo s. hallardir.

Qeyd edilon sabablarin morkazinds hipodinamiya durur. Cinki elmi
texniki toraqqi, avtomatizasiya, komputerloima bir torofdon insanin fiziki, agli
foaliyyatini yingillosdirsa do, digar torofdon usaqglarin saatlarla kompiiter vo
televizor qarsisinda oturmalart harokot mohdudlugunu artiraraq tirok-damar
xastaliklori i¢lin zomin yaradir.

Moktablorda fiziki torbiys doarslori vo idman comiyyatlorinds, idman
klublarinda miixtalif idman mosqlori, Kkitlovi idman todbirlori horokot
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mohdudlugunun garsisini almaq tigiin totbig olunan shamiyyatli vasito oldugu
hamiya moalumdur. Lakin burada asas problem fiziki yiikiin usaqlarin fiziki
inkisafina, yasina, ¢okisina, funksional imkanlarmma (azolo qlvvaesi, is
gabiliyyati, dozumlullyu, adaptasiya gabiliyystino saglamliq saviyyasine va s.)
uygun verilmasi, idman va fiziki torbiys toliminin gedisinds insanlarin fiziololi
xususiyyatlarinin nozoro alinmasidir. Fiziki yiikiin usaqlarin morfo-funksional
imkanlarina uygun verilmasinin hoyata kegirilmasi ¢ox ¢atin problemdir. Bu
catinliyin bir ¢ox sobablori vardir ki, onlardan da biri fiziki yiikiin agirhq
Soviyyasini dogiq toyin edon isulun olmamasidir. Lakin bazi alimlarin
ideyasina gora har ciir harokot aktivliyi o climlodon idman harokatlori oksar
hallarda motor inkisafina vo saglamliga pozitiv tosir gostarir. Mintozom horakat
aktivliyi zamam fiziki foaliyyat intensivliyi fizioloji adaptasiya mexanizminin
isa diismoasini tamin edirsa, 0 zaman haddi saviyyadan yiksak saviyyali harakot
aktivliyi formalasir. Idman vo tibbi sahesinds aparilan todgiqatlar siibut etmisdir
ki, icra olunan idman harakatlarinin intensivliyi geyd edilon haddi saviyyadan
asag1 olduqda usaqglarin azalo sisteminin inkisafinda muoyyan shamiyyat kasb
etmir [7].

Bas qgeyd edilon haddi saviyyani neca mioyyan etmoak olar? Yuxaridaki
stata nazar salsaq aydin olur ki, verilen fiziki yiik yalniz adaptasiyanin fizioloji
mexanizmini igo saldigda haddi saviyyadon yiksok saviyyali harokat aktivliyi
yaranir. Basqa cilir desok usagin funksional imkanindan bir godor yuksok
soviyyali (agirhiqli) fiziki yiik verdikdo horokot aktivliyi yaranir ki, bu da
stibhosiz fiziki inkisafi siiratlondirorak usagin saglamliq imkanlarini artirir.
Buradan da yeni bir sual ortaya ¢ixir: Usagin funksional imkanlarin1 va verilon
fiziki yikin haddi saviyyasini neco miayyan etmok olar?

Molumdur ki, adaptasiyanin har clir néviine 5-6 hofts vaxt sarf olunur (M.
A. Qarayev, 2016, 2017). Hom do fiziki foaliyysto tez adaptasiya olunmus
usaqlar idman sahasindo mivaffagiyyst qazanmaqla yanasi saglamliq
saviyyalari da artir. Bu dolillora asasan elo naticaya golmok olar ki, fiziki yukin
usagin funksional imkanlarina uygunlasdirilmasi ti¢iin fiziki torbiys maosllimi
veracayi fiziki yiikii az1 bir ay miiddotinds sinagdan kegirmoalidir. Daha aydin
desok harokatlorin miqdarini, intensivliyini, verilma miuddstini miayyan
etdikdon sonra 5-6 hoftalik ilkin snag mosgalalori kegirmali vo bu muddatds
verilmis fiziki yiikiin fordin fiziki inkisafina eloco do idman mivvaffagiyystino
tosir etmosino asason homon yiikii artirmali yaxud azaltmalidir. ©gor fiziki
yiikiin agirliq va intensivliyi qrup yaxud komandanin funksional imkanlarina
uygunlagdirilirsa onda komandaya daxil olan usaqlarin yaslari, fiziki inkisaflar
Vo funksional imkanlar1 bir-birino uygun olmalidir.

Nadir hallarda usaqlarin harokot aktivliyi normadan artiq (hipergeneziya)
olur. Bels hallar miintazom idmanla mosgul olanlar {igiin xarakter sayila bilar.
Ogor normadan artiq verilmis fiziki ylk organizmin adaptiv imkan haddindan
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cox deyilsa, organizma zaroarli tosir gostarmir. Lakin fiziki yiuk adaptiv haddon
cox yiksok oldugda patoloji vaziyyst (hodsiz yorgunlugq, dezadaptasiya)
yaranir. Belo Vvoziyyst organizm Ugin hipogeneziya godor zororlidir.
Adaptasiyanin pozulmasi 06ziinii miixtolif formalarda (hadsiz yorgunlug,
vegetativ-damar distoniyasi, immunitetin zoaiflomasi, mods-bagirsaq traktinin
pozgunlugu vo S.) gOstoro bilor. Inkisafda olan orqanizmin horoket aktivliyine
olan bioloji tolobini, gidalandigimiz kimi, miintozom idmanla mosgul olmaqla
(hoftodo az1 4 — 5 dofo) 6domoak olar (cadval 1).

Cadval 1. Gundalik harakat aktivliyi (HA) hacmina nUmuna

Yas Havada Dorsa (dog) | Darsda Tonoffls Gunun 1
mosgala vaxti godor idman horakatlori yarisinda HA
(saat) gimnastika | doagigosi (daq.) (daq)
6-7 3,5 5-6 5 30-35 1-1,5
8-9 3 5-7 5 30-35 1-1,
10 2,5 6-7 5 25-30 1-15
11-12 2 6 -8 5 20-30 1
13-14 2 6-8 5 20 - 30 1
15-16 2 6-8 5 15-20 1
17-18 2 6-8 5 15-20 1

Aparilan todgiqatlar gostorir ki, verilon fiziki yiikiin agirliq saviyyasi
funksional imkanlardan haddon artiq ¢ox olduqda usaqlarin fiziki inkisaflarina
monfi tasir gdstorarok onu langidir, organizmin xastaliklora gars1 miigavimatini
azaldir. Lakin fiziki yiikiin agirliq saviyyasi va intensivliyi haddi saviyyadon az
olduqda usaq organizmino monfi tasir etmass do azalo aktivliyini artirmur.

Fiziki inkisaf mavhumu badanin yas normativlarina (boy va ¢oki) uygun
inkisafin1 oks etdirir. Fiziki inkisaf miitlaq (boy uzunlugu, ¢oki, dos qafasi vo
canaq qursagi dairasinin 6l¢lsu,) va nisbi (yas normativlarine uygunluq faizina
goro) yolla sigmal skalaya osason giymotlondirilir. Inkisaf olmatlorinin
normativlordon kaskin farglonmasi, bdylimo vo yetiskonliyin pozulmasini
gostorir. Adoton usaqlarin fiziki inkisafin1 hokimlor toyin edir. Lakin hor bir
fiziki torbiys muallimi mintozom olaraq usaqlarla iinsiyystds oldugu iigiin
usaqlarin fiziki inkisafin1 vo funksional imkanlarini tayin etmoyi bacarmalidir.

Molumdur ki, 5 — 7 yash usaqlarda (yarimboy sigrayisli boy inkisaf
morhalasi) badanin uzununa bdylmasi suratlonir. Buna gérs do usaqglarin fiziki
inkisaflarinin toyin olunmasinda sigrayish boy inkisaf marhalosi do nozars
alinmalidir. Bu prosesdo otraflar govdoys nisbaton daha sirstlo uzanir.
Usaglarin yarimboy sigrayis inkisaf marhalasini kegirmasini toyin etmok tgiin
“Flppin testi”-don istifads edilir. Usaga tapsiriq verilir ki, alini basinin yuxari
hissasina galdiraraq oks torofdoki qulaga toxundursun. ©gor usaq yarimboy
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sigrayts morholasini  kegirmayibsa onda onun oli qulagina c¢atmir. Lakin
yarimboy inkisaf morholosi basa catmis usaqlarin oli noinki, oks torafdoki
qulagin yuxari hissosino hotta orta hissasine do catir. Sigrayishi boy inkisaf
morhoalasini 5 — 6 yaslarda ke¢irmis usaqlarda fiziki inkisaf gismon normal
gedir. Muallim bu gostariciys asason usagin fiziki inkisafi haqqinda miiayyan
tosovvir oldo eds bilar.

Fiziki torbiys maosgalalorinin gedisinda fizioloji xususiyyatlor mitlog
nozora alinmalidir. Sagirdlorin fizioloji o clmlodon fordi xususiyystlarinin
nozoro almmast tolimin  soviyyasini  ylksoltmoklo yanasi usaqglarin
saglamliglarinin qorunmasina vo onun mohkamlondirilmasina xidmat edir.
Buna goro do moktabds dors deyan har bir misllim muxtalif yash sagirdlorin
yas marhalalarinin, funksional vaziyyatlorinin (is qabiliyyatlorini), solaxay, lang
usaqlarin, diqget catismazligi olan uasaqlarin vo hiperaktiv usaqlarin fizioloji
xususiyyatlarinin nazors alinmasi yollarii bilmalidir.

Molumdur ki, sagirdlorin is qabiliyyati (funksional voziyyati) onlarin
harokat aktivliyinds haledici rol oynayir. Is gabiliyyeti iso alisma morholosi,
optimal is qabiliyyati moarholasi (dozimlulik morhalasi) vo yorulma
morhalasing ayrilir. ©gar miallim fiziki torbiys darsins baslayan kimi usaqglarin
fiziki iso alisma moarhalasine (orqanizmin biitiin orqanlarmin faaliyyatini
artirmaq tg¢li¢ hazirliq hoarokotlorinin verilmasi) ohamiyyst vermadon doarsin
movzu ilo olagodar hissasino (qagis, tullanma, gimnastika harokatlori va s.)
kecirso gorgin fiziki iso foaliyystino hazir olmayan organlarda muxtolif
zodslonmalar yaxud pozgunluglar yarana bilor. Yaxud musllim darsin optimal
morhalasinin davam etmo muddatini mlsyyan edoarkon usaqlarin yasla slagadar
fiziki yuk normativlorini nozars almazsa usaqlarin ¢ox yorulmasina sabab ola
bilor ki, bu da onlarin saglamliglarina monfi tasir gostarar.

Umumiyyatlo, is qabiliyyatinin | morholesi (iso alisma) onun I
morhalasinin somaraliliyi (iclin zomin yaradir. Ilkin morholods organizm osas is
morhalasine hazirlagaraq yiiksok isgdrmo gabiliyysti qazanir. Bu zaman
organizmin sakit voziyyatindo yaranan organlarin passif faaliyyoti aradan
qaldirilaraq aktivlasir, goriilocok is keyfiyyatlo vo az enerji sorf edilmakls icra
olunur. Bu da siibhosiz moktablilorin fiziki torbiys prosesinds tolim
foaliyyatinin effektli icrasini tomin etdiyi Gg¢ln funksional vaziyyatin gostaricisi
olan manimsamoa qabiliyyatini ylksaldir, fiziki inkisafi diizgiin formalasdirir.

Fiziki horokst vo oyunlarin icraolunma miiddati, intensivliyi, agirlogi
usaqlarin funksional imkanlarindan artiq olduqda sagirdlarin fiziki faaliyyatinin
zoiflomoasine vo gorginliyin artmasina sobob olur ki, bu da neyro-humoral
tonzimin zaiflomasi, qabiqalt1 sobalorin foaliyyatinin artmasi ilo miisayat edilon
yorgunluq kimi qiymatlondirilir (organizm yorulma morholasina kegir). Beloa
hallarda fiziki foaliyyst ndvinu doyisdikdo usaqlarda yeni foaliyyat névins
maraq yaradilarsa onlarin ig qabiliyyati yenidon yuksals bilar.
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Umumtohsil  fonlorinin - vo  fiziki torbiyonin tolimi  prosesindos
musallimlorin solaxay usaqlarla roftarinda bazi ¢atinliklor yaranir. Malumdur ki,
sosial vo genetik faktorlarin tosirilo yaranan solalliliyin patoloji, normal va
genetik formalar1 vardir. Solalliyin patoloji formasini hokim muoyyanlosdirir.
Normal va genetik solallilorin aqli (zehni) is foaliyystine midaxilo etdikdo
usaqlarin saglamliglarina monfi tosir gostorir. Fizioloji todqgigatlarin naticalori
gostorir ki, valideyinlor vo miollimlor solalli usaqlara tozyiq gostordikds
(idmanda alotloro yanagsma baximdan, digar fonlords sag ollo yazmaga tohrik
etmoklo) usaqlarin saglamliglarina monfi tosir gostordiyi Uglin bazon nevroz
Xastaliyinin yaranmasina sabab olur. Belo usaglarda sidikburaxma, xosagalmaz
yuxular gérma, kollektivdon uzaqglagsma hallar1 da bas vera bilor. Miallimlor
fiziki torbiys dorslorinads vo sinifdonkonar todbirlords solaxay sagirdlors
hérmotlo yanagmali va fiziki horokatlori hanst oli ilo icra etmasina shamiyyot
vermamomoaklo yanasi fiziki tapsiriglarin miivaffaqiyystlo yerina yetirilmasi
iiclin sorait yaratmalidir.

Fiziki torbiyanin talimi prosesinds ¢atinlik téradon amillordon biri do
long (astagel) usaqlarin foaliyyst intensivliyi ilo oagodardir. Fordi idman
novlorinds long usaqglarin haraki foaliyyatlorindo longlik az nazors carpsa da
komanda oyunlarinda astagollik qabariq formada oziinii gostordiyi Ugun
komandanin miivaffaqiyyatcizliyino sabab olur. Bna géro do onlar mintazom
olaraq muallim va yoldaslarmin tongid hadafina gevrilirlor. Muollim sagirdlori
basa salmalidir ki, astagallik na xastalik, no do inkisaf pozgunlugudur, o, sinir
prosesinin togkili xiisusiyyatlori va sinir sisteminin vaziyyati ilo slagodar olan
insanin fordi xUsusiyatidir. Bu xususiyysti doyismok mumkin deyil. Lakin
muoallim vo onun yoldaglarinin  kémayilo long usaqlarin faaliyystinds stirat
tempini gisman tokmillogdirmok mumkandur.

Umumiyyatlo, sagirdlorin fiziki inkisaflarimi diizgiin istigamoatlondirmoak,
saglamliglarini qorumaq vo usaqlarin gamotindo yarana bilon qusurlarin
garsisint almaq tclin onlarn is qabiliyyatlorini miayyanlosdirilmak, solaxay,
long vo hiperaktiv usaqlara diagnoz goymaq, funksional voziyystlori nozara
almagq, verilocok fiziki yiikii usaqlarin funksional imkanlarina uygunlasdirmaq,
sagirdlorin saglamliq daracalorini toyin edilmok vo fiziki ylkln intensivliyi
eloco do agirhigr usaqlarin saglamliq doracasina gora mioayyan etmok yolu ilo
fiziki torbiyanin anatomo-fizioloji prablemlarini gisman hall etmak olar.
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NAXCIVAN MUXTAR RESPUBLIKASI ORAZIiSINDO YAYILAN
ONURGALI HEYVANLARIN NADIR VO AZSAYLI NOVLORININ
AREALI VO MUHAFIiZoSi

Acar sOzlar: areal, azsayl, nadir, arazi, yayima, miihafiza, név, yarimnév,
antropogen, qorugq, yasaqliq

Orazide moéveud olan 29 nov baligdan bir névii, 6 né6v amfibidon bir ndvi, 38
nov striinandsn 7 névii, 217 név qusdan 15 novii, 62 ndv momali heyvandan 13 névi
Azorbaycanin “Qirmizi Kitab”1ina daxil edilmisdir.

Nax¢ivan MR-nin orazisinds yayilan 351 ndév vo yarimnév onurgali
heyvanlardan 39 név vo yarimnovii nadir vo azsayli novlardir. Onlardan 22-si genis
areala, 17 n6vu iss ¢ox kicik sahalords miisahids edilir.

AM.-Mameooe

APEAJI U BAINUTA PEAKUX BU/1OB ITO3BOHOYHBIX ) KUBOTHBIX,
PACITPOCTPAHEHHBIX HA TEPPUTOPUU HAXYEBAHCKOM
ABTOHOMHOM PECITYBJIMKE

Knrouesvle cnoea: apean, ManouucnienHull, peOKull,  mMeppumopus,
pacnpocmpanenue, 3auuma, 6uo, nNoayeuod, AHMpPONOeH, 3an08eOHUK

U3 obutaromux Ha TeppUTOpHu 26 BUIOB PHIO OAMH BUA, U3 8 BUIAOB aMpuOuit
OIUH BUA, 38 BHUIOB MpEeCMBIKAIOMUXCS 7 BUAOB W3 217 BumoB nrtuy 15 BUAOB
3a"eceHsl B KpacHytokauTy A3epbaiimkaHna.

W3 351 BUIOB M IOJNYBUIOB II03BOHOYHBIX JKUBOTHBIX, KOTOpPBIE
pacmpocTpaneHsl Ha Teppuropun HaxuueBanckoit ABToHOMHOH PecmyOmuke, 39
BUJIOB U TIOJIBHJIOB SIBIISIFOTCS PEIKUMHU M MaJOYMCIEHHBIMH. V3 HUX 22 B MIMPOKOM
nuamna3oHe U 17 HaXoAsATCS B O4€Hb MAJIEHBKUX TEPPUTOPHSIX.

Y.M.Mammadov
THE SPREADING AREA AND PROTECTION OF RARE AND FEW SORTS
OF VERTEBRATE ANIMALS WHICH SPREADING IN THE TERRITORY
OF NACHCIVAN AUTONOMOUS REPUBLIC

Keywords: area, few sorts, rare, territory, spreading, protection, sorts,
subtype, antropogen, reservation
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One kind of fish from 29 kinds, one kind of amphibian from 6 kinds, seven
kinds of reptiles from 38 kinds, 15 kinds of birds from 217 kinds, 13 kinds of
mammals from 62 kinds which exsist in this territory are included “The Red Book” of
Azerbaijan.

There are 351 types and subtypes of vertebrate animals in Nachcivan AR 39
types and subtypes of them are rare and few types. 22 types of them are observed in
large areas, 17 types of them are observed in very little areas.

Biosferin istor tobii, istorso do antropogen amillorlo cirklonmasi son
ddvrlards boyitk problemlar yaratmigdir. Miihit parametrlorinin kaskin doyisilmasi
kritik sorait yaradir ki, bu da biitiin fordlors tosirsiz 6tiismiir. Bu zaman bir ¢ox
novlarin say dinamikasi, fordlor azalir, belsliklo, nadir vo mahv olmaq tohliikasi
garsisinda olan névlor meydana gixir.

Insan miinasiboti doyismodikdo bu novler mohdud ekoloji variasiyaya dozo
bilmadiklarindan mohv olmaq tahlilkasi qarsisinda galirlar.

Naxgivan MR arazisinda ¢ox muxtalif ekosistemlorin mévcudlugu burada
spesifik biosenozlarin, populyasiyalarin, endemik névlarin amoala galmasine imkan
vermisdir. Eyni zamanda orazido onurgali heyvanlarin név torkibi, nadir vo mahv
olmaq tohliikasi garsisinda qalan névlarin miasir vaziyysti Vo qorunmasi yolarinin
Oyranilmasi zaruriyyati meydana gixir.

Naxc¢ivan MR-min daxili sular1 o goadar do bdyiik deyil, baliglarin baslica
yayildig1 yerlori Araz su qovsagl, Arpacay, Sirab, Uzunoba, Nax¢ivan ¢ay1 va S. Su
qovsaqlaridir. Miuolliflorin tadgigatlar1 Naxgivan sularinda 29 név va yarimnév
baligin yasadigimi tasdiq edir.

Gostarilon baliq novlarinin igarisinds yalmz quzilxalli baliq Azarbaycanin
“Qirmizi kitabi”na daxil edilmisdir. Bu baliq Gilangaya tokiilon Sakkarsu va
Paragacay qollarinda ¢ox nadir hallarda Aza kondi Ssaviyyasino enir. Yiksok
dorocodo tomiz, soffaf sulart sevon qizilxalli baliglarmn  yasadigi sular
cirklondiyindan baliglarin say1 ilba-il azalir. Qizilxalli baligin populyasiyalarini
artirmaq ti¢iin Ordubad yasaqliginda (40 min hektar) yerlason Sakkarsu ¢aymnim 6z
baslangicim gotiirdiiyii Goy-golds bu baliq daha ciddi sakildo qorunub artirila bilor.

Azaorbaycan faunasinda 11 ndv amfibi yayillmisdir ki, onlardan 6 ndvii
Nax¢ivan MR-1 {iglin xarakterikdir. Gostarilon 6 ndv igarisinds yalmiz Suriya
sarimsaq iyli qurbagast mohv olmaq tohllikasi garsisinda olan amfibi kimi ham
kegmis SSRI-nin, hom do Azorbaycanin “Qirnmuzi kitabi™na daxil edilmisdir. Bu
nov Balkan yarimadasi, Ruminiya, Suriya, Kicik Asiya, Zaqafqaziyada
yaytlmisdir.

Naxgtvan orazisinds tosaduf olunur, lakin ¢ox az hallarda rast golinir. Bu
nov ginin 18-19 saatim torpagin 10-15 sm dorinliyindo olur. [5] Arazboyu
arazilarin okin dovriyyasins daxil olmasi onlarin sayinin bir daha azalmasina sabab
olmusdur.
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Odobiyyat molumatlarina asason Naxg¢ivan MR-nin arazisinds 38 ndv va
yarimnov siiriinonin yayildigi agkar olunmusdur. Bunlardan 2 név tisbaga (Xozor
tisbagasi, Araliq donizi tisbagasi), 15 ndv vo yarimndv kortonkasls, 21 név vo
yarimnovii ilanlara aiddir. [2]

Bunlardan “Qirmiz1 kitab”a diigon novlor: Araliq donizi tisbagasi, yovsanliq
girdabasi, Kigik Asiya kortonkslosi, Zagafqaziya tolxosi, qarabas zinxokalamus,
Kicik Asiya gurzasi va ox ilanidir [1].

1. Ox ilam — ¢ox nadir halda rast galindiyindan, Muxtar respublikada nadir

ndv kimi siyahiya almmigdir.

2. Araliq donizi tisbagasinin say dinamikasi kaskin azalmigdir, miihafizasi

zoruri hesab olunur.

3. Kigik Asiya kartonkalosi — Azarbaycan tgiin nadir név hesab olunur.

4. Zaqgafqaziya talxasi — Ordubad rayonu asrazisinds miisahido olunmus, ¢ox

nadir hallarda rast olunan névddr.
5. Qarabas rinxokalamus — bu novin tebiotdoki voziyysti vo biologiyasi
Oyronilmomisdir, hamginin ¢ox tesadifi hallarda rast gslindiyindan,
kecmis SSRi-nin “Qirnuz1 kitab” mna (1984) daxil edilmisdir [3].

6. Kicik Asiya girzesi — son zamanlar say1 kaskin azaldigindan “Qirmizi
kitab”a daxil edilmisdir. [3]

7. Ox ilanma 1957 va 1974-cl illards rast golinmis, ¢cox az tasaduf olunan

novdr.

Digor canlilar kimi quslar da tobisto glni-glindon artan antropogen
tosirlordon daha ¢ox zarar ¢okirlor. Hesablamalara goro bir necga onillikdon sonra
togribon quslarin 10%-i mahv olacaq.

Azarbaycanda 364 nov, Naxgivan MR arazisinds 217 név va yarimnov qusa
rast golinir. Gostarilon 217 n6év qusdan 15 névii “Qirmuz1 kitab”a daxil edilmisdir.
Bunlar: 1 — Cohrayt qutan; 2 — Qivrimlalok qutan; 3 — Orsikdimdik; 4 — Agquyruq
doniz qartali; 5 — Tlvik; 6 — Boarqud; 7 — Toxlug6tiran; 8 — Adi ilanyeyan; 9 —
Sahin; 10 — Xozor ulart; 11 — Dovdaq; 12 — Bala dovdag; 13 — Cigirgan ciilliit; 14 —
Qaraqgarin bagrigara; 15 — Agboyun biilbiil. [4]

1. Xozor ularn — Naxgivan orazisinda nadir név kimi gorunur, Ordubad
yasaqliginda, soyuq, Qapiciq daglarinda rast olunur. Genis areala malik olmasina
baxmayaraq saylar1 azdir.

2. Dovdag — Naxgivan orazisindo yuvalayan qusdur. Lakin aparilan
miisahidolors asasan 15 il arzinds todgiqat zamani dovdaga rast golinmomisdir.

3. Qaraqgarin bagrigara — ov qusu oldugundan say1 koskin azalib, bu néviin
qorunmasi vacib problema gevrilib.

4. Agboyun biilbiil — Azarbaycanda yalmz Sahbuz boélgasinin Kegici kondi
otrafinda kolluglarda yasayir. Yayillma areali kicik oldugundan Azasrbaycanin
“Qirmiz1 kitab”ma daxil edilmisdir.
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5. Sohra qarqusu — Azorbaycanda yayilmasi yalmz Naxgivan orazisi ilo
mohdudlasir. Daridag, Aza kondi otrafinda yasayir. Algaq daglarda, davatikani,

yovsan

biton dagh-¢cinqilli yamaclarda yuvalayir. Otlaglarda mal-gara ¢ox

oldugunda bu qusun soraiti pislosir. Mohdud orazido yayildigindan gorunmasina
ehtiyac var [3].

Mamoalilorin Azarbaycanda 102 névii, Naxgivan MR orazisinds 62 név vo
yarimndviing tasaduf edilir. Bunlardan 13 nov ve yarimnovii nadir vo mahv olmagq
tohlikasi qarsisindadir.

1.

2.

3.

ol

1.

A

Blazius vo ya Araliq donizi nalburunu — Azarbaycan vo o cumlodan
Naxg¢ivan MR {i¢iin ¢ox nadir novdiir.

Conub nalburunu — noéviin ekologiyast vo tabistdo muasir voziyyati
hagqinda malumat yoxdur.

Adi uzunganadh — kegmis SSRI faunasinda uzunqanadhlar cinsinin
yegano noviidiir. . K.Raxmatulina gére bu név Azix magarasinda (Dagliq
Qarabag) yasadig1 halda, Kilid magarasinda (Ordubad rayonu) qislayirlar.
Moveud magaralart nozarst altina almaqla bunlarin barpasina sorait
yaratmag olar.

Babir — bu ndviin 6n Asiya babiri respublikamizda yayilmisdir. Ordubad
rayonunun Kilid, Nosirvaz, Paragacay orazilorinds qayaliqlarda miisahido
edilmisdir. Qorunmasina ehtiyac var.

Zolagh kaftar — son zamanlar say1 tomamils azalmisdir.

Zaqafgaziya qonur ayist — son illordo sayr xeyli azalmigdir. On ¢ox
Batabat mesosinds, Xurs, Nasirvaz mesolorinds rast golinir. Son
onilliklords mesolora  antropogen tosirlor qonur ayimn arealin
mohdudlasdirmisdir.

Zaqafqaziya dag qoyunu (muflon) — orta dagliq zonadan baslayaraq 3900
m yiksakliya godor yayilib. On ¢ox alp va subalp ¢comonliklorinds olur.
“Qirmuz1 kitab”’a daxil edilmisdir.

Nax¢ivan MR-da nadir heyvan névlarinin genefondunun barpa edilmasi
todbirlori:

Areallar1 bir-birinin Gzarino diison simpatik novlorin yayildigi 40 min
hektar orazini ohato edon Ordubad yasagliginda 21 név va yarimndv:
conub nalburunu, mexeli nalburunu, trontaz, safsaz, babir, ¢ol pisiyi,
manul pisiyi, Xozar ulari, berqut, sahin, araliq donizi tisbagasi, qarabas
rinxokalamus, Radde gurzosi, ox ilani, Suriya sarimsaq iyli qurbagasi,
qizilxalli baliq miihafizs olunur.

Batabat orazisi tobii park, qoruq elan edilmisdir.

Mohv olmaq tohllkasi garsisinda olan névlarin xususi rezervatorlarda
coxalmasi va tobisto buraxilmasi tadbirlori hoyata kecirilmalidir. Muflon
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Vo bezoar kegilorinin hibridlorinin yaradilmasi (yerli cinslorla) potensial
novlorin yaranmasina sobab ola bilor.
4. Ohali arasinda tobioti muhafizs islorine dair tabligatin aparilmasi, ekoloji

madaniyyatin yuksaldilmasi shomiyyatli olar.

Nadir va mahv olmagq tahllikasi altinda olan néviarin say

Siniflar Novlarin | Kicik arazide | Genis arazida | Cami
comi yayilan yayilan
1. Baliglar 29 1 1
2. Amfibilor 6 1 1
3. Surunanlor 38 2 4 6
4. Quslar 217 10 5} 15
5. Mamolilor 61 9 7 16
Cami 351 22 17 39

Aydin olmusdur ki, Nax¢ivan MR-s1 orazisinds yayilan 351 ndv vo
yarimndv onurgali heyvandan 39 név vo ya yarimnovii nadir, yaxud mohv olmaq
tohliikasi qarsisindadir. Homin névlordon 22-si genis areala, 17 novi isa ¢ox Kigik
saholardo miisahido edilir.
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OBOI'AINEHUE HU3KOCOPTHOI'O ®OCPATHOI'O CBIPbHA —
OB30P JIUTEPATYPbI

Knroueswie cnosa: ghocghammuoe coipve, Hu3KOCOpmHbIU, 0b02aujerue

OO0630pHas cTaThsd TOCBSIIEHA OOOTANMIEHHUI0O HHU3KOCOPTHOTO (ochaTHOTO
CBIpbs. B cTaThe mpeacTaBieHbl oOIIMe CBeaeHHS O (HochaTHOM ChIpbe, a TaKKe
OCHOBHBIC OCOOCHHOCTH MIMPOKO HCIOJIb3YEMbIX METOJOB OOOTAICHUS, TAKUX KaK
¢uotanms, OTTHpPKa H 00€3NIIAMIMBAHUE, 3JIEKTPOCTATHYCCKOS, MATrHUTHOE U
IPaBUTAIIMOHHOE CEMapUpOBaHUe, CKUTAHUE U MHUKPOOHOIOTMYECKHUE TEXHOIOTHH. B
CBSI3U C TIPEHMYIIECTBAMH M HEJOCTATKAMH TPUMCHSEMBIX B HACTOAIICEC BpeMs
METOZOB OBIIO OMpENeNieH0, YTO IOAXOJ, OCHOBAHHBIA Ha KOMOWHMPOBAHHM
WHINBUAYAIbHBIX METOMOB OOOTAIlEHHM, CYUTAETCS Oojiee IPHUBIEKATEIBHBIM.
VYuuThiBas mpoOJIeMbl, CBA3aHHBIE C 0CAAOYHBIMU (HOCHATHBIMH PyJaMH, B CTaThIO
TAKXKE BKJIIOYCHBI HCCIICMOBAHUS, TPOBOJAUMBIC B OOJIACTH METOAA KHCIOTHOTO
BBIINIEIAYNBAHIS IS 000TAIEHHsT H3BECTKOBBIX (POCHATHBIX Py, KOTOPBIH CUUTAETCS
MEPCICKTUBHBIM, HMCIOIINM 0C000€ 3HAYCHHUE.

N.M.Binnatova

ASAGI KEYFiYYOTLI FOSFAT XAMMALININ ZONGINLOSDIiRILMOSI —
ODOBIYYAT ICMALI

Acar sozlar: fosfat xammali, asagi keyfiyyatli, zanginlasdirilmasi

[cmal moqalo asagi keyfiyyotli fosfat xammalmin zonginlosdirilmosino hosr
olunmusdur. Maqalado fosfat xammali hagqinda {imumi molumat, eloco do genis
sokilda totbiq olunan flotasiya, ovulma va slamsizlasdirma, elektrostatik, magnit va
gravitasiya separasiyasi, yandirilma, mikrob texnologiyasi kimi zonginlasdirilma
isullarinin asas xiisusiyystlori sorh olunmusdur. Hal-hazirda totbiq edilon metodlarin
istiin vo c¢atigmayan cohatlorine géro miioyyan olunmusdur ki, fordi metodlarin
kombinasiyasina osaslanan yanagsma daha colbedici hesab edilir. Cokiintu fosfat
filizlorilo bagli olan problemlori nozere alaraq, xiisusi shomiyyst kosb edon shengli
fosfat filizlarinin zonginlagdirilmasi li¢lin perspektivli hesab olunan tursu ilo yuyulma
iisuluna dair aparilmig tadqiqat islorina do moqalads yer verilmigdir.
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N.M.Binnatova

BENEFICIATION OF LOW-GRADE PHOSPHATE RAW
MATERIALS - LITERATURE REVIEW

Keywords: phosphate raw materials, low-grade, beneficiation

The review article is devoted to the beneficiation of low-grade phosphate raw
materials. The article presents general information about phosphate raw materials, as
well as the main features of widely used beneficiation methods, such as flotation,
scrubbing and desludging, electrostatic, magnetic and gravity separation, roasting and
microbiological technologies. Due to the advantages and disadvantages of the currently
used methods, it has been determined that an approach based on a combination of
individual beneficiation methods is considered to be more attractive. Taking into
account the problems associated with sedimentary phosphate ores, the article also
includes research carried out in the field of leaching method for the beneficiation of
lime phosphate ores, which is considered to be promising and of particular importance.

Beenenune

C cepeauHbl MPONLIOTO BEKa, B CBA3M C POCTOM CIpoca Ha yIOOpeHus,
CYIIECTBYET OoJbIas MOTPEOHOCTh B METOJAX YIYUIICHUS M OOOTaIleHHUs
HEOOXOJMMBIX CBOMCTB HU3KOCOPTHBIX PYI. DTU METOJbI MMO3BOJISIOT YBEIHYHUTH
KOJIMYECTBO IOJIE3HBIX (LIEJIEBBIX) KOMIIOHEHTOB B pylIe W YIyYIIHTh €€
nepepadaThIBAIONTY0 CITOCOOHOCTS [45].

MuHepanornyeckuii coctaB (oc(aTtHOro ChIpbsi, B OCHOBHOM, 3aBHUCHUT OT
MPOMCXOXKICHUSI TOPHBIX TMOpoA. B oTiMune OT amaTUTOBBIX  MOPOJ
MarMaTHYecKoro MPOUCXOKICHUS (OCHOPUTHI  OCATOUYHOTO POUCXOMKIICHUS
UMEIOT OoJiee IMMPOKUNA XUMHUYECKHI COCTaB U COJAEpXKaT paziIMyHble TOOABKH.
Cnenyer OTMETHTB, UYTO (POCPOPUTHI - ITO TOPOIBI, KOTOPBIE 00pa3yIOTCs OIU3KO
K MOBEPXHOCTH 3€MJIH, PU HU3KKUX JABJICHUAX U TeMIieparypax [45].

Munepanorniyeckuii ananus (GpochopuToB 1Mokasai, yTo MOMHUMO OCHOBHBIX
COEIMHEHUH OHM TaKXe COJEepKaT BTOPUYHbIE MUHEpaJbl, TAKWE KaK KaJbLUT,
JOJIOMUT, KaoiauH u T.14. [45]. CnemgyeTr Takke OTMETHTb, YTO B COOTBETCTBUU C
TpeboBanussMU (HOCHOPHON TPOMBIIIICHHOCTH, Kak MpaBwio, Gocdarbl mepen
UCIIONIb30BaHUEM HE00X0IuMO 00pabarhiBaTh, YTOOBI YMEHBIIMTH KOJIUYECTBO
OecIoNe3HbIX (MM «ITYCTBIX») MHHEpaoB B ux coctase [32]. Conepkanue P,Os B
TOBapHBIX (pochaTax OCaTOUYHOrO M MAarMaTUYEeCKOro MPOUCXOKICHUH, OOBIYHO,
cocraBisieT 28-36% u 35-39% COOTBETCTBEHHO.

CornmacHO pe3ysibTaraM »3JIEMEHTHOTO AaHalu3a, Hapsily C OCHOBHBIMH
komnonentamu (P, Ca, Mg) B dochopurtax comepkarcsi MUKPOKOMITOHEHTHI,
PaIMOAKTUBHBIE AJIEMEHTBI, PEIKO3EMENbHbIE AIIEMEHTHI, TKEIbe MEeTaLIbI
[10,20,26,36]. DT 37€MEHTHI BMECTE C YIAOOpEHHEM NPOHHWKAIOT B TOYBY W
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BBI3BIBAIOT €€ 3arpsi3HEHHE.

KOMITOHEHTBI, KOTOpBIE BBI3BIBAIOT MPOOJIEMBI TPH  MPOU3BOJICTBE
ynoopenwii u3 GochopuToB, BKIFOYAIOT MOJYTOPHBIE OKCUIBI, (hochaThl xKeneza u
kapOoHatel.  [lomyTOpHBIE  OKCHUABI  CUHMTAIOTCS  HauOonee  BPEIHBIMHU
coemuHeHMsIMH,  (pocaTbl  Kenme3a  OTHOCHTENIBHO  IUIOXO — YCBaMBAKOTCS
pacTeHHUsSMH, a BBICOKOE COJCpPIKaHHE TOTYTOPHBIX OKCHIIOB U KapOOHATOB
BBI3bIBAET MOTpPEOIEHUE OOJIBIIEr0 KOIUYECTBA KUCIIOTHI, YeM HEOOXOIUMO ISt
paznoxernus: (hochoputoB. COOTHOIICHHE KOJIUYECTB IONYTOPHBIX OKCHIIOB H
P,Os ne momxHo mpeBbimarh 0,12 [45]. Uccnenoarenu [19, 40] ycranoBmmm
cnenyromye TpeboBaHus K (pochaTHbIM pynam, HCHONIB3yeMbIM B (ochopHOit
MpoMBbIIUIeHHOCTH: cofepxkanue P2Os 6omee yem 30%, coornomenne CaO/P,0s
MmeHee ueM 1.6, MgO menee uem 1%, MakcumaabHOE KOJIMYECTBO IOTYTOPHBIX
okcugoB 2.5%. Ecmu cogepxanne CO; B KapOOHATCONEPIKAIIEM ChIPhE
npesbiaetT 8%, TO Mpu MepepadOTKE TAKOTO ChIPbsS TPEOYIOTCS CICIHaTbHbIC
METOJIbI ISl TIPEJOTBPAIICHUSI BCIICHUBAHUS, T.€. B 9TOM Cilydae repepaboTka
dochaTHBIX pyao CcuWTaeTcs SKOHOMHYECKH HerenecooopasHoit [37]. Takum
o0pa3oM, HaJlMyhue BpEAHBIX TpuMece B (ocaTHBIX pymax H HHU3KOE
conepxkanue P,05 00ycIoBIMBaIOT HEOOXOUMOCTh X 00OTaIICHHS.

MarepuaJibl H MeTO/bl, HCIOJIb30BAHHbIE B HCCJIEI0BAHUT
B cratbe wncCronp30BaHBI pe3yNbTATHl  OMYOJMKOBAHHBIX PaboT MO
000raIeHnI0 HU3KOCOPTHOTO (hochaTHOTO CHIPHS 32 MOCIEAHUE TOJIBL.

Tunbsl MeT010B 00OTaIeHUS

s oboramenust  (pochaTHOTO CHIpbs  MCIIOJIB3YIOTCS  IPOCEUBAHUE,
OYMCTKA, Cemapauusi, TMpOMbIBKA, OTKHUI, MPOKAIMBAHUE,  KUCIIOTHOE
BBIIIIETauMBaHMsI, (hJIOTAIMS U APYTUe METOMbI [34]. DTH METOABI peaTn3yIOTCs TI0
OTACTBHOCTH WK B KoMOuHanmu. s moctikeHust 3pGEKTUBHOTO 00OTaleHUs
YUUTBIBAETCSl KONMMYECTBO (pochaToB M MHHEpaloB B pyle, a TaKke Apyrue
crier¢uueckue cpoiictBa. Harmpumep, qpoGiieHne 1 MpocenBaHue UCTONIB3YIOTCS
IUISL yoalieH!sl KPYIMHBIX KpEMHHUHCOepKaIIiX TBEP/IbIX YAaCTUIl U3 PY/, a TPEHHE
U OTACIEHHE LUIaMa HCIONB3YIOTCSA Ui OTACICHUS MENKUX (paKiyi TJIMHBL
Ecnu xpeMHMEBble MUHEPAIbl COCTABIISIIOT OCHOBHYIO YacTh MOPOJIbI, TO MPOLIECC
¢diotanmy  SABISETCS  PAcIpOCTPAHEHHOM — TEXHOJNOTHEH — mepepaboTKH
MHUHEPAJbHOTO ChIpbs. DnoTanusi Takke SABISETCS JYYIIUM  CHOCOOOM
nepepabOTKU MarHUeBbIX pyxa [28].

Ecmu docdarnbie mopoapl, UCIIONB3yeMble TIPU MPOU3BOACTBE (pochopHOI
KUCIOTBI M cymepdocdara «MOKPbIM» METOIOM, COJAECpP)KaT CBOOOIHBIC
KapOOHAaThI, TO TPeOyeTCsl IOMOIHUTENBHOE KOINYECTBO CepHOM KUCIOThl. Kpome
TOTO, JUOKCH]| YIJIepoja, 00pa3yroIuiics Mpu J0OaBICHUH KUCIOTHI, BHI3BIBACT
o0pazoBaHue OOJIBIIOTO KOJUYECTBA MEHBI, a TAKXKE MEJIKMX KPUCTAJUIOB rurca. B

141



H.M. Bununamosa

pe3yJnbTare, o0pazyrommmuiics docdorurnc 3aKyIOpUBAET GuIbTEI,
pacrosoKeHHbIe B HW)KHEH 4yacTu 0OOpYIOBaHUS, U TOJY4aeTCsl HU3KOCOPTHAS
¢bocdopnas xkucnora [25].

Ob6oramenne ocagovyHbiX (pocdaros, comepikanux KapOOHATHBIC TOPO/IBI,
SBJSIETCSl TJIOOATbHOW TpoOJIeMON, W B HACTOSIIEE BpeMs HE CYIIECTBYET
aJICKBaTHOW TEXHOJIOTMH TPOMBIIIICHHON MepepadoTKu Takux pya. V3piedeHue
KapOOHAaTOB W3 TakuX pyd TPAAUIMOHHBIMH MeTofamu (duioTanuend wim
MeToJaMH (PH3UYECKOTO pasfeNieHus1) OObIYHO 3aTpymHuTenbHO [49]. OmHako,
takue (ocdarHble pynapl, Ooratele KapOOHaTamMu, MOXXHO 00OpabaThIBaTh
MIPOKAJTMBAHHUEM U KHCJIOTHBIM BbIILEIAYMBAHUEM.

Meton ¢uioTanmu uMeer OOJNBbIIOE 3HAUCHHE, KaK METOJ| OOOTalleHus, U
OCHOBaH Ha CIIOCOOHOCTH MHMHEPAJIIOB CMAYMBATHCS B BOJIE B PA3TMUHON CTETICHH.
JI1s 3TOro BOJHYIO CYCIIEH3UIO M3MEJIbYEHHOW TBEPAOM PYAbI IIPOIYBAIOT CHU3Y
MEJKUMH TTy3bIpbKaMH BO3ayxa. [ mapodoOHbIe (armaTUTOBBIC) YACTUIIBI CHIPHS
MPUWINATIAIOT K BO3AYIIHBIM IMy3bIPHKOM M TIOAHUMAIOTCS HA TIOBEPXHOCTH BOJIBL
OOpa3zoBaBiasicss TMEeHAa COOMpaeTcs B CIEUUATbHBIE TPHUEMHUKA. | BEpabIid
OCTaTOK, 0OPa3YIOIIMICS TOCIE PA3IOKEHUH TIEHBI, HAa3bIBaeTCs (DIOTAMOHHBIM
KOHIIEHTPAaTOM.

Meron (rioTanmu JaBHO YCIENIHO TPHUMEHSETCs Ui  OOOTaleHus
amaTUTOBBIX PYy. DTOT METOa MeHee P deKTHBEH mpH odorameHnn GpochopuTos,
coziepKamx kapooHaTsl. J[jist 3Toro ecth HeCKoIbKO npuyuH [15]:

- OMM30CTh (PMBUKO-XMMHUYECKMX CBOMCTB KOMIIOHEHTOB, OOpPa3YIOIIHXCS
Ipu TepepaboTKe CHIPbs, ¥ HEOOXOIMMOCTh MPUMEHEHHUS! JOBOJIBHO CIIOMKHBIX
MIPOLIECCOB JUTSL Pa3JeNICHUs] 3TUX KOMIIOHEHTOB;

- HaJIM4YMe B ChIPb€ MMHEPAJIOB, ONM3KUX Jpyr K Jpyry mo ¢usuko-
XMMUYECKUM M TOBEPXHOCTHBIM CBOMCTBaM, W TIOJIYYE€HHE pPacTBOPOB CO
CIIOKHBIM COCTaBOM IIpH TiepepaboTKe MHHEPATIOB COJICBOT'O THUIIA;

- TEKCTypa U pacipeiesieHle MUHEPAIOB B py/iax.

Hecmotpss Ha 5T He#ocTtaTku, mporecc QuoTamuy Ieaecoodpa3sHo
MPOBOAUTH MPH HAIMYMU B MOPOJAX XOPOLIO KPUCTAJUIM30BAHHBIX KapOOHATOB
[50]. B memnom, u3-3a psga MpEUMYIIECTB MeToAa (hioTanuy MO CpaBHEHHIO C
METOJIOM OTKUTa, MCCIIEAOBaHUS MO OOOraiieHHI0 KapOOHATHBIX Py METOJIOM
duiotariu Bce €I1e WHTEHCHBHO TPOBOAATCS. OCHOBHAs 1I€1b HCCIICAOBAHUS -
MOMCK BBICOKO(D(PEKTUBHBIX coOuparese (KOUIEKTOPOB) U YITyUIlIEHUE YCIOBUN
NpoBeIEHHs TIporiecca. B kauecTBe KOJUIGKTOPOB - coOMpaTesell HM3ydaroTcs
aMuHbI [46], TOBEpXHOCTHO-aKTHBHBIC BellecTBa [17] u apyrue. BausiHue Takux
nmapamMeTpoB, kKak pH, CKOpPOCTb W3MeNbYeHUs, KOJIUYECTBO colOupareneii u
JMCIIEPCAHTOB, TEMIIEpaTypa IyJbIbl, Ha MpOLEcC Takke ObUIO IMPEeIMETOM
WCCIIEIOBAHUS B psijie ucchenoBanuii [1, 12].

[Tpu oGoramenuu ¢ochaToB MeToAOM (GIIOTAIMU HA TPOIECC OKA3BIBAIOT
OOoIbIIIOE BIMSHUE Takue (PAKTOPBI KaK MOBEPXHOCTHBIE MPOIIECCHI U PEareHTHI,
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UCTIONIb3yeMble Ui mporecca Quoranuu. XHUMHUYECKUH COCTaB pPacTBOPOB
UCIIOJIb3YEMBIX PEarcHTOB, BIMSHUE 3TUX peareHToB Ha (hocharHO-KapOOHATHBIC
CHCTEMBbI, a TAaK)KE aHAJUTUYECKUE AaCIEKThl CHUCTEM KaJbLIUT/alaTUT/BOJAA WU
JOJIOMHUT/aIaTUT/BOIa M3Y4aJIMCh PSIOM UccienoBarenei [3, 24].

Tpanunmonno, meron ¢uioTanyy NpoBOAUTCS B ABa dTana. Ha nepom sramne
npsmast rotarus (WM aHMOHHas (proTarws) GocgaTHOrO ChIPbs BHIIOIHACTCS B
npucyrctBuu [1AB annoHHOrO THma (HampuMmep, KUPHBIX KHCIoT). Ha BTOpOM
JTare oCylecTBiIsAeTcss oopaTHas (rotamus ¢ yyactueM [IAB katroHHOTO THMA.
[IpumepoM MOXET CIYXWUTh OTAEJCHUE OKCHAAa KPEeMHHUS OT oOIeil macchl
KaTHOHHON 00paboTKOM.

B pabore [33] aBTOpHl OTMEYAIOT BBICOKYIHO  3((HEKTHBHOCTH
(GIIOTAIMOHHOTO METOAa yJAIeHWs MYCThIX CHIIMKATHBIX H KapOOHATHBIX
MHUHEpAJOB W MpPEAJaraloT MCHOJIb30BaTh O3TOT METON Ui  OOOralleHus
HU3KOCOPTHBIX OCago4HbIX (ocdarHpix mopoa. B a3rtom wuccrenoBanuu
U3BJIEYEHUE MYCTHIX CUJIMKATHBIX MUHEPAIOB U3 (hochaTHBIX pyJ MPOBOAUIOCH B
7IBa dTana, KaK OMMcaHo Bbiie. Bo Bpems npsiMoii ¢motarmu (niepsast craaus) pH
MyJIBIIBl JOBOAUTCS 10 9,5 ¢ TNOMOIIBIO TalmleHOW COMAbl, U B ATOM Cly4yae
TpeOyercss HeoOXOAMMOE KOJMYECTBO KHUIKOTO CTEKIa sl MPEHOTBpAIICHHS
dnoTal  CWJIMKaTHBIX ~ MHHEpPAIIOB. 3aTeM  OCYIIEeCTBIsieTcs:  (proTanus
dochaTHEIX MUHEpATIOB ¢ MmoMomslo aHMoHHBIX [TAB. Jlns mpomecca obparHoi
(drnotammu (BTOpasi CTaausl) OKCHA KpeMHHUS (DJIOTUPYIOT B CIAOOKHCION WITH
HEUTpabHOW cpene B HpuUCYTcTBUM KaTMOHHBIX [IAB  u  momywaror
KOHIICHTPHPOBAHHKIE (B OCHOBHOM anatuT) (pocdaTHbie MUHEPAJIBL. ITOT TPOIIECC
OCHOBaH Ha TOM, YTO OKCHJ KPEMHHS MMEET 0ojiee BBICOKYIO aJICOPOIOHHYIO
cIocoOHOCTL, 10 oTHOmIeHHI0 K IIAB kaTmoHHOro THma, 4YeM amaTuT, YTO
OOBSCHSIETCS TEM, YTO MOBEPXHOCTh YACTHI[ OKCHIA KPEMHHS HMeeT Ooee
oTpuIaTeNbHbIA  3apsia.  «Crago», OOBIMHBIA MpOIECC ABOWHOW (hIOTAINH,
UCTIONIL3YETCS UL TBOWHOTO yHalieHHWs OKcuaa KpemHus u3 ¢GochaTHBIX pyn
Onopunbl. M3-3a2 BBICOKOH CTOMMOCTH JKUPHBIX KHUCIIOT, HHU3KOH MHUIIEBOMN
[IEHHOCTH W 00JIee CTPOTMX 3KOJOTHUECKHX CTAaHIApTOB ObLT pa3paboTaH HOBBIH
nporiecc ¢urotanmu «Crago» ¢ y9acTHeM aMHHOKHCIIOT M KHPHBIX KHACIOT [S3].
CornacHO TpeIoKEHHOM cxeMme, Mpolecc 0OpaTHOM aHMOHHOHM (roTaruu As
yaaneHus 0eckapOOHATHBIX MUHEPAJIOB TIPOBOIMIICS 03 mo0aBieHus (hocdaTHbIX
mucnepcantoB rpu pH 4,5, u Obl1a tocTUrHYTa BBICOKAs 3 GEeKTUBHOCTS [3].

B [17] aBropel peamm3oBaii METOA OJHOCTAIAMIHON (Quotaruu 0e3
mporiecca 00e33apakuBaHus NUIaMa, W ObUIO OOHApY)KEHO, YTO TAaKOH MOIXOM
MPEOTBpAIIaeT OONBIINE TIOTEPU psAa TOJIE3HBIX (IIETIEBBIX) KOMIIOHEHTOB TPU
yIAJIEHUH IIaMa U3 ChIpbsi. ClemyeT Tak)Ke OTMETUTD, YTO ISl OT/ICICHHS [IIamMa
OT CBIPbS MOJKHO HCIIOJIb30BaTh METOJ MexaHudyecko cenapauuu. O.0.
Moxaiiko u Jp. TpeaiaoKwid oboramieHue MenKoaucrnepcHoro ¢ochopura
(drnoTammelt ¢ ucnoap3oBaHueM HEHMOHHBIX [TAB BMecTo mMeroma MexaHW4ecKoi
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cemaparu  [55]. B aTOoM crmydyae Takke BBIABICHO oOecluiaminBaHue. B
pesyabTare, norepu P,Os mpu obecruiamiBaHuu, B Tporiecce oOOTamieHus,
cocraBisitoT 27,8%. Ilpu ucnonszoBanuu [1AB 3ty norepu cHmxkatorcst Ao 3,2-
9,6%. Taxxe wu3yyamach CTeleHb UW3MeNbuYeHUs (ocopuToBoll pynsl u
3P PEKTUBHOCTh MPUMEHSEMOTr0 MeToAa u3MenbdyeHus. [loka3aHo, 4T0 B 3THX
HCCIIEIOBAaHUAX BO3MOXKHO yBenmueHue kommuectsa PoOs ¢ 18,8% mo 21,8-22,8%.

MeTton OTTHPKM H 00eCHLIAMJIMBAHUS OOBIYHO WCIIONB3YeTCS IS
00pabOTKM HM3HOIIEHHBIX (ochaTHBIX Py, COAEPXKAIIMX OOJBIIOE KOIUIECTBO
riuHbL [locie mpoiiecca MeNKKe TIMHBI YIAISIOTCS U3 BCETO CHIPBS, B PE3yJIbTare
Yero IMoJIydaeTcss KpYMHO3epHUCTHIM (ocdaTHblii KoHIeHTpaT. Hampumep, sToT
METOJ] YCHEUIHO NpuMeHsuica B paiioHe Jlsupum B Kurtae mis mepepa®orku
M3HOIIEHHBIX (pocdaTHBIX pya. B xone uccnenoBanus n3MenpueHHas docdarnas
pyda mpocewBalach, OUYHUINAIACH, MPOMBIBATACh W OYMIIATACH OT IIIama C
bpakmueii 25 mMm. B pesynbrate «rycras» mopoja, cocTosias, B OCHOBHOM, U3
nonyTopHbix okcumoB (Al,Osz, Fe;Os), Obuta ymanena u3 oOrmielt Maccel U ObLI
MOJTYYECH BBICOKOCOPTHBIM KOHIIEHTpPAT, coaepikamuii 6omee yem 32% P,0s [18,
21]. Dror moaxoj Takke ObUT MpEMNIOXEeH i Tporecca duorarmu «Crago».
[Tportecc  dumoranuu  «Crago» HCIONB3YEeTCS B KAdyeCTBE TMPEABAPUTEIHLHON
orepanuy Ipx aHHOHHO-KaTHOHHOH (ioTaruu [13].

Crnenyer  OTMETHTH, YTO B  OTXOJaX, OOpa3yOLIMXCS  IOCTe
COOTBETCTBYIOIIMX TPOLIECCOB OOOTAIEHHS, OCTACTCS JAOCTATOYHOE KOJIMYECTBO
docdopa, yro cocraBiger okono 19%. Ecmu ¢ocdopnas cycnensus Oyzaer
XPaHUTBCS B MYCOPHBIX Oakax BMECTO PEKyIMepalluu, 3TO MPHUBEICT K IOTepe
IIEHHBIX PECYPCOB M dKoJIornieckuM mpodaemam [13]. B pabore [18] He ¢ cotp.
OOHApYXWIH, dYTO TpsMas QruoTamus MOXKET NPUMEHAThCI K OTXOAaM B
npoBUHIUK FOHBHAHB M YTO MOXET ObITh MOJyYeH KOHIIEHTpAT, COAep KaIluit
28,26% P,0s. B sTom ciydae addextrBHOCTD yaaneHus cocrasisiet 80,37%.

Meton 3/1eKTpOCTATHYECKOH cemapauuM OObIYHO HCIONB3YETCs JUIst
nonypabpukaTroB,  TMOMYYEHHBIX  TMPENBAPUTEIHLHO  KOHIIEHTPHPOBAHHEM
rpaHyIUpPOBAHHBIX (PocaTHBIX MHUHEPAJIOB MyTEM YIajJeHUs M3 HUX OKCHAA
KpemHus. Takol MOAXOJ CHWKACT 3aTpaThl SHEPIHH HA W3MENILYCHUE CBHIPhS U
CTOMMOCTh XMMHYECKHMX pEareHTOB, a Takke O00ecreyrBaeT 3KOHOMUIO
ucronb3yemMoir Boabl. Hampumep, B pabGore [42] aBTOpHl HCCIEIOBAIN
BO3MOKHOCTb HCIOJIb30BaHHS POTOPHOTO TPUOOAIIEKTPOCTATUIECKOTO CerapaTopa
a1t cyxoro oboramieHust Qocdarubix pyn Bo Pnopune. Pesynbrarsl nokasaniy,
YTO ATHUM METOJIOM MOXKHO cOOMpaTh KOHIIEHTpaT, coaepkantuii 30% P,0s. beino
OTpeAeNieHo, 4YTO A(PPEKTUBHOCTh 3KCTPAKIUHM cocTaBmstia 85%, a OCTaTok,
HEpAaCTBOPUMBIN B KUCIIOTE, cOCTABILT 90%. 3yueHa BO3MOKHOCT yIy4IlIEHUS
kauectBa Qocdarabix pyn u3 CaymoBckoil ApaBum ¢ pasmepoMm 9-70 MM ¢
MOMOIIBI0  AnekTpocraTrueckoro cemaparopa (COM  Tertiary XRT B2400,
GREANEX, Wilmington, DE, USA). B pe3ynbTrare sKCriepuMeHTOB, IPOBOAUMBIX
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Ha Ja00OpaTOpPHBIX YCTAHOBKAX M TPOMBIILICHHOM O00OpYyJOBaHWH, ObLIa
OIpeZieTIeHa BO3MOXKHOCTD yaneHus u3 coipbs 60,2% u 44,65% okcuaa KpeMHUs
COOTBETCTBEHHO [22]. OfHaKo, MPUMEHEHHE ITOT0 METO/1a, OOBIYHO, OTPAHUYCHO
M3-32 HU3KOW TPOM3BOAMUTENPHOCTH Cemaparopa W HE MPUMEHSIETCS ISt
KpYITHOMACIITaOHOTO TPOU3BO/ICTBA (PochaTHOTO KOHIIEHTpATA.

MeToa MAarHMTHOM CemapamMM YCIEIIHO MPUMEHSeTCs Ul 00OralieHus
araTUTOB MarMaTHYECKOT0 MPOUCXO0XKIEHHS, OOTaThIX JKEIEe3UCTHIMA MUHEpaJIaMy
(MarHeTuT, TWUTaH-MarHeTuT). Hampumep, s oOoramieHuWs anaTura U3
KOMIUIEKCHOM KapOoHaTHO-(hochaTHON pyabl Opa3suibCKoro pynHuka «Barreiroy
aBTOPHI  TIOCIIEIOBATENIFHO  BBITIOJNHSUIA ~ HU3KOMHTEHCUBHYIO ~ MAarHUTHYIO
cerapanyio, yaajieHue muiaMa, (QJIoTalio U BBICOKOMHTEHCUBHYIO MAarHUTHYIO
cenapauuio [16]. B To ke Bpemsi Oblua mpoBepeHa BO3MOXKHOCTH IPHUMEHEHUS
METO/la MAarHUTHOM cemapaluyd sl YAalIeHUS] MarHuTHBIX TIOpOJA U3
KpymHOpa3MepHbIX — (ocharHeix pya. Otum  cnocodbom Blazy wu  Jdid
niepepadateiBau pocdarnyro pyay pasmepom 38-210 MM B MecTopokieHusI AQy-
Tapryp B Erunre. Konnenrpar, conepxxammuii 31,2% P,Os, Obi1 moydeH myrem
ylaneHusi JOJIOMHUTOBOI MOpojbl U3 MuHepanoB. CTeneHb ynaleHHusl cocTaBHiIa
70%. bbio 00HApYKEHO, YTO JKEIEe3UCTHIN JOIOMHUT U30UPATENTbHO OTIENSAETCS OT
oOImIel Macchl, B pe3yJbTare 4ero IMoJydaroTcsl 4ucThie (ochaTHbIe MUHEPAITHI
[7]. B npyrom wuccrnenoBaHuM KapOOHW3UPOBAHHBIA JOJOMHUT ObLT yIAJICH W3
MOPCKHUX 0CaouHBIX Py (80—250 MKM) ¢ IIOMOIIBI0 MAarHUTHOM cenapartuu [6].

OOpaboTka MenKkopasMepHbIX (OC(aTHBIX pyI METOIOM MAarHUTHOMN
cermaparmu Obuta moapooHo m3ydena [lleiixom u J{ukcurom, 1 OblIa TpeIIOsKeHa
TexHonorndyeckas cxema [38]. CorlacHO TEXHOJIOIMYECKOW CXeMe pyAbl ¢
pazmepom 53—-63 MKkM TniepepabarbiBaIMCh B 1Ba dTarma. Ha mepBom drtame
KaJIBLIUT/KENEe30 B COCTABE PYAbI MOKPHIBACTCS MATHETUTOM, & 3aTeM, KaK MPOTYKT
C MarHATHBIMH CBOMCTBAaMHM, OTACIACTCS OT OOILEH Macchl o, ASMCTBHUEM OJieaTa
Hatpuss u ruapodocpara Harpus. [locme stoit cramum Qochopur u okcupg
KpPEMHHSI OCTalOTCsl B HeMarHuTHOM Macce. Ha BTopom stame docdoput cHoBa
ObUT W30MpATeNbHO MOKPHIT MArHETUTOM, a 3aTeéM MPOAYKT C MarHUTHBIMH
CBOMCTBaMH ObLIT 0OOTraIlleH B MIPUCYTCTBUM OjieaTa HaTpus M CUIMKara HaTpus. B
ONTHMABHBIX YCIIOBUSAX KOHIEHTpaT comepxkan 31,5% P,0s u 8,8% SiO,, a
crerienb u3BnedeHus: P,Os cocraBmsia 65,0%. Takum oOpazom, MCCIETOBaHUS
MOKA3bIBAIOT, YTO CKOPOCTh M3BJIeueHUs: (ochaToB MPU MATHUTHOM cenaparuu
HEJOCTaToYHa, T.6. ATOT  MeTon  HedpdexTuBeH s oOoramieHus
MEJIKOAMCIEPCHBIX POChaTHBIX Py

Metoa rpaBUTAIMOHHON cemapalMd OCHOBAH Ha pa3HUIIE IUIOTHOCTEH
JParolieHHBIX MUHEPAJIOB M IMYCTHIX TOpOJ. [IOCKONMBbKY IUIOTHOCTH amaTuta u
MyCTBIX TOpoA OnM3KKM JApyr K JApYyry, OOBIYHO, TPYIAHO oOOramarh
MEJIKOIUCTIEPCHBIE (pochaTHbIE MIUHEPATBI ITyTEM TPABUTAIMOHHOTO Pa3JIeICHHSI.
Onnako, MOXKHO 000TaTtuTh (ochaTHbIE MHUHEPATBI C TOJIOCATON CTPYKTYpOH B
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0CaIouHbIX (OocaTHBIX TOPOAAX, OTIACIUB UX OT OTXOJOB TPABUTALMOHHBIM
pazneneHrieM. B 3ToMm ciydae pe3Ko CHMXKAETCsl pacXoj] SHEprur Ha JpoOJIeHue.
Harmpumep, mockosbky ¢ocdarabie Munepaisl B popme jeHT B Kutae umeror
pa3mep ot 2 1o 18 mm, 3T T hochaToB MOKHO 0OOTamaTh ¢ MPUMEHEHHEM
Merona rpaButaiuu. CreayeT TakKe OTMETUTh, YTO B HACTOSIIEE BpeMs
pa3paboTaHa TEXHOJOTHYECKass cxema oborameHus (GochopuToB METOI0M
rpaBUTAIIMOHHON cenaparmy. CorllacHO MPEIOKEHHON TEXHOJIOTHYECKON CXeMe,
B MYJbIly J00aBISIOT, B OCHOBHOM, (0K0J0 92%) Marnerut ¢ pazmepom 0,1 mm.
[Tpu 5TOM IIIOTHOCTH Macchl yBenruHuBaercs 10 2,85-2,91 r/mi, 4ro cnocoOCcTByeT
OTAEJECHUIO JIpYr OT Jpyra IIEHHBIX W IYCTHIX MHHepaioB. B pesynbrare
00paboTKKM TMyNbIBl TPABUTAIIMOHHOW cemapamnueil HeoOXOoAuMble MUHEPAIbI
coOMparoTCsl B HIDKHEW YacTH 3a CUeT CEeJUMEHTALMH, a IYCTble MHUHEpasbl
CMEIIIMBAIOTCS C MPOMEKYTOUHBIM MPOTYKTOM M OCTaBIIEHCs YacThio. J{7st aToro,
OOBIYHO, HWCHONB3YIOTCS LMKIOHBI cpefaHed Tspkectu. s ynaneHus
KPYIMHOAUCIIEPCHBIX OTXOJIOB MPOMEKYTOUYHBIN MPOAYKT U OCTAlIbHAS YacCTh, KaK
MpaBUIIo, OOBENUHSIOTCS Jpyr ¢ apyroM. KpymHoaucnepcHble OTXOJIbI, 3aTeM,
UCTIONIG3YIOTCS  JUIS  3alOJIHEHHWST  OMYCTONIEHHBIX — IaxT. MarHetur B
KOHIICHTPHUPOBAHHOM W OCTaTOYHOM dYacTH A((HEKTUBHBIM 00pPa3oM MOXKHO
MOBTOPHO MCHOJIB30BaTh C TIOMOIIBIO MarHUTHOMW cenaparmu. [locie atoro srama
HEMAarHWTHBIE MaTepualibl KOHIEHTPUPYIOTCS, (PUIIBTPYIOTCS, B PE3YNIbTaTe Yero
00pa3zyeTcsi MEKOAMCIICPCHBIN KOHIIEHTPAT, a TAK)Ke IIJIaM B BHJIE OTXOJIOB. DTOT
METOJI OY€Hb YCIICIIHO HCIOB30BANICA JUIA TepepaboTku (ocdaTHOl pyabl
(conmepxameii 23,5% P,0s) B npoBuniimn UizsH, Kutaii. CteneHb U3BICYCHUS
P,Os B mpomecce cocraBmsa 85,6%, a kommuectBo P;Os B KOHIIEHTparte
cocraBisuio 30,64%. l'onmoBas MOIIHOCTH MECTHOTO 3aBoja (KOTOPBIA Hayail
paboty B 2008 romy) C MCMOIL30BAHUEM 3TOW TEXHOJOTMU B HACTOSIIEE BpEMS
cocraBnsier 1,2 mwumona ToHH [48]. Oxonomuueckn >(PQeKTHBHBIA U
OKOJIOTMYECKM YHCTBIA METOJ] TPABUTAIIMOHHOTO pa3ZeiieHUus CO BPEMEHEM
CTaHOBUTCS BCEe OoJiee paclIpOCTPaHEHHBIM U IIMPOKO HCIONB3YeTCs Ha
MIPEANPHUATHIX TI0 IPOU3BOJCTBY (ocharTos.

B memom, MeTtombl (U3MUECKOro OOOTAICHUS, TaKWe Kak OYHMCTKA,
rpaBUTAIIMOHHAS U AJIEKTPOCTATUYECKas! cerapanusi, oka He MOTY4YHIH HIHUPOKOTO
pacnpocTpaHeHusl. OTO CBSI3aHO CO  CIOXKHOCTBIO TIONydeHHs (ochaTHbIX
KOHIIEHTPAaToOB 3TUMHM MeToJaMu. B To ke Bpems, mociie mpoliecca B OTXOJax
octaercst Oonpiioe KomudectBO P;Os, 9TO MPUBOAUT K HHU3KOW CTENCHU
u3BieyeHus: PoOs. JInsg monmydeHHs KayeCTBEHHBIX KOHLIEHTPATOB, a TaKkKe JUis
MaKCHMAIGHOTO  HWCIOJIb30BAHUS  TIOJNIE3HBIX  HMCKOMAEeMBIX  HEO0OXOAUMO
KOMOMHHPOBaTh TEPEUUCIICHHBIE MeTONIbl ¢ MeronoMm (rortaruu [44]. B
HACTOSIIIEE BPEMS CYIIIECTBYET HECKOJBKO TIOAX0/I0B K 00OTallIeHII0, OCHOBAaHHBIX
Ha KOMOMHHMPOBAHHUHU PA3IMYHBIX HHIUBUIYAILHBIX METOJIOB:

- ouncTKa-(pmoTanus;
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- MarHuTHas cenapauus-aoranus;

- TpaBUTAIIMOHHAS cenapanusi-(paorarusi.

Jns mpousBoacTBa 6osnee 10% MupoBbIX TOBapHBIX (hochaToB, KaKk METOJ
o0oramieHusi, WCIONB3yeTCsl OTKUT (MM C:KuraHue) [2]. Dtor Meron
UCTIONIL3YETCS JUISl ylaleHus] KapOOHATHBIX COCMHEHHUM U coeMHeHUN (ropa u3
pya, a Takke Uil 0OJeTUYeHUsT XUMUYECKoi 00paboTku pyns! [39,41]. Bo Bpems
OT)KUTa N3BECTKOBBIE MUHEPAJIbI pa3fiaraloTcs Ha OKCUJ KaJIbIIMs U OKCHJ MarHus
npu Ttemmeparype 950°C ¢ BblIeneHMEM JUOKCHAA YIVIEpojaa.  3areM,
oboxckeHHbIe GocdarHbie mopoab! racat 5% pactBopamu NH4Cl mmn NH4NOs.
Brocnencteun, wmenkomucniepcHslii  Ca(OH), u  Mg(OH),, kak mmiamsl,
OTIEIISIIOTCSL OT OO0IIel Macchl 0OpaOOTKOM THIPOIMKIOHOM, B TO BpeMs Kak
Oomee kpymHas (haza OCTaeTcss B BHUJE BBICOKOKAYECTBEHHOTO KOHIICHTpATA.
HedropupoBanue pya mpoBomaT mnpu Temmeparype Beimie 1350 °C. Meron
CKUranusi TpeOyeT OospImx 3arpar 3Heprud. [lo 3TOM mpuumMHE OH HIMPOKO
WCIIOJIb3YETCSl, B OCHOBHOM, Ha bimkHeM BocToke u3-3a HHM3KOM CTOMMOCTH
SHEPTUM M OrPAaHWYCHHBIX BOJHBIX pecypcoB. Hampumep, Takum crocobom
nepepadateiBaeTcs docharnas pynaa Anb-Jxanamua B CaymoBckoit ApaBuu. Jta
pyaa coaepxkut 40-50% xapbonara, 8—10% oprannueckoro BemiecTBa u 16—-25%
P20Os. Ee ooxurarot ipu 850 °C B Teuenue 1 gaca, 3aTeM POMBIBAIOT BOJOW IS
yIIAJICHUS] M3BECTU U TacsT, Kak omnucaHo Bbiie (5%-HbiM pactBopoM NHy4NO3),
JUISL yAaJieHusl MarHus. B 3aBHCHMOCTH OT YCJIOBHI MOYKHO MOJTHOCTBIO yJANTUTh
kapOoHatsl U3 pocdarHbix pyn [2]. CremxyeT OTMETHTB, YTO OOlIee KOIMYECTBO
SHEPIrUH, MCTONBb3yeMOW yia oboramieHus (GochaTHBIX Pyl MyTEM CHKUATAHWA,
MpPUMEPHO B JIBA pa3za IMpPEBbIIIAeT OOIIYI0 SHEPTHi0, WCIOIB3YEMYIO IS
¢buznueckoro oboramienusi. C Apyroit CTopoHsl, BO BpeMsi MOKPOTO ITPOU3BOACTBA
¢dochaTHOM KUCIOTBI PACTBOPUMOCTh U PEAKIMOHHAS CIIOCOOHOCThH TallleHBIX
docharHeIx MOpOA MOXKET CHIKaThcs. B pabore [47] aBTOpHI MOKa3aiw, 4TO
pacTBOPUMOCTh O0OMOKEHHOTO TPOAYKTA PE3KO CHIDKACTCS C  TOBBIIICHUEM
TeMrieparypsl. B yactHOoCTH, TipH moOBbIIeHHH TemmnepaTypsl oT 250 no 1000 °C
pactBopuMocTh PoOs cHmkaercs ¢ 9,32% 1o 3,55%. B To ke BpeMsi kak mporiece
raimeHws, Tak W HU3KOTeMIleparypHas  oOpa0oTka  O0O0MOKEHHBIX
MenKoaucnepcHbIX pyn MeHee sddektuBHbl [30]. Takum oOpazom, B HacTosIee
BpEeMsl CYILECTBYET psii TEXHUYECKUX MpOOJIeM IO OOOralieHUI0 HM3BECTKOBBIX
(bochaTHbIX Py CKUTAHUEM.

OO6orameane ¢ TpUMEHECHHEM MHKPOOHOW TEXHOJOTMHU OCYIIECTBIISIETCS
OakTepusiMH, pacTtBopsiroluMu (ocarel u kapOoHatel. B pabote [54] A.D.
['eoprueBckuii cooOmmia 00 HUCMOIB30BAaHUUA STOTO METOJA C TeTePOTPOPHBIMU
opranm3mamu. M3ydeHa UMMOOWIM3AIMS CBHHIA, KOTOPBIA CUMTACTCS BPEIHBIM
JIICMEHTOM, TaKMMH Oaktepusimu, Kak Pseudomonas wu  Micrococcus,
pactopstromumu Gocdarst [43, 31], 1 ObUT0 0OHAPYKEHO, YTO MUKPOOPTAHU3MBI
YBEIIMUUBAIOT JIOCTYMHOCTh (ocdopa Ui peareHTOB BO BpeMs MPSIMOTO
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npuMmeHenust QochaTHol pyapl. ITO OOBSCHSETCA CEKpeluel OpPraHU4ecKHX
KHCIIO0T OakTepusimu [4, 11]. B miemom, ciaemyer oTMETHTh, 9TO 3TOT METOJ JI0 CHX
IIOp HE MOJYYHJI IIMPOKOT'0 PACHPOCTPAHEHHUS.

MeTon KHCJIOTHOTO BbILIEJIAYUBAHUS, SIBISETCS MEPCHEKTHBHBIM
METOIOM OOOTalleHUsT Ui TepepadOTKU HW3BECTHSAKOBBIX (OChaTHBIX PyI.
Cnenyer ormerutb, uto 80% MupoBbIX 3amacoB (ochaToB ABISAIOTCS
W3BECTKOBBIMHU.

B 3aBucumMocTH OT mapaMeTpoB Mpolecca KOJINYECTBO N3BECTU U JIOJIOMHUTA
B ¢ochaTHBIX pydax MOXKHO yMEHBIIUTh, HWCIOJIB3YsS KaKk CHIJIbHBIC
HEOpraHWYECKHe, Tak U opraHnyeckue kKuciotbl [37]. Kak mpaBuio, peareHTbl,
UCTIONIb3YeMbI€ ISl BBINENIAUMBAHUS HE JIOJDKHBI BIUSATH Ha QocdaTHbIC
MUHepasbl. bpiIo 00HapyXeHo, YTO MPH BBIIIETAYMBAHUN KApOOHATOB CUIIbHBIMU
KACIIOTaMH OHHM BIHSIOT Ha amaruT. HampoTuB, Tpu  BhIIIETAYMBAHUN
OpPraHMYEeCKUMH KHUCJIOTaMM OHM M30MpaTelbHO JEHCTBYIOT Ha COJEpKalui
U3BECTh MaTepHall B HU3KOCOPTHOM pochaTtHOM chipbe [5, 9, 51].

CornacHO MUTEpaTypHBIM JaHHBIM, CYIIECTBYET OrpaHUYEHHOE KOJIMYECTBO
WCCTIEIOBAHUI 110 PACTBOPEHHIO KApOOHATHBIX Py B IPUCYTCTBUH OPTaHUYECKUX
KUCIOT (YKCYCHOM, MOJIOYHOM, MypaBbHHOW M STHTApHO# Kuciot) [8, 27, 29, 35].
AHanmu3 pe3ynbTaToB BhISIBUI A((GEKTHBHOE BIHUSHUE OPraHUYECKHX KHUCIOT Ha
oOorameHue cofepxamux u3BecTh (ocdarHeix pya. OHM  cUHUTAIOTCS
CETICKTUBHBIM PEAreHTOM TIPH BBIIETAYUBAHUU I HU3KOCOPTHBIX (ochaTHBIX
MOPO/T B 3aBUCUMOCTH OT YCJIOBHI peaKIiy, IPUPOJIBI U pa3Mepa vactull [5, 9, 14,
52].

XoTs  OpraHuMyYecKHMe  KHUCIOThl  SIBISIIOTCS ~ MHOTOOOEIMIAIOUIMMU
BBIIIENIAUMBATEIISIMU, CYIIECTBYIOT HEKOTOPBIE OTpaHMYEHHs NPU UX BBHIOOpE, U
3TOT METOJ OO0OramieHusi HUMeeT psAl HeIoCcTaTkoB. B memoM, wmeron
BBIIIENIAUMBAHNS KUCIOTaMH CPABHUBAICS C JPYTMMH MeToJaMu OOpadOTKH, U
ObUT BBISIBJICH PsiJl IPEUMYILIECTB M HEIOCTATKOB!

- Jlns ByIKaHMYECKMX M OCAJOYHBIX KPEMHECOAEPXKAIMX PYAHBIX MOPOJT
Meron  GuoTauuM  SBISETCA JIYYIIMM TOAXOAOM, METOAbl OTXHUra U
BBIILIETAYMBAHMS OPTraHUYECKUMHU KUCIOTaMU HE UCTIONB3YIOTCS;

- OcanoyHble M3BECTKOBBIE pYAHbIE TMOPOJBI TpPeOyIOT HEOOIBIIOro
KOJIMYECTBA BOJIbI MpH CXHUraHuu. [IpW 3TOM MOXHO TMOJHOCTBIO H3BIIEKATh
KapOOHATHBIC Py (TPEUMYILIECTBO),

- Meroz BblLETauYUBaHUsl OCaJOYHOM W3BECTKOBOM PYIbl OPraHUYECKUMU
KHACJIOTaMH HMEET Pl TPEUMYIIECTB: BBICOKAs CEIEKTUBHOCTb, HU3KHE
KamUTaTbHBIE 3aTpaThl HAa HCHONB3YeMOe OO0OpyIOBaHUE, OTHOCUTEIhHAS
AKOJIOTUYHOCTh, HMHEPTHOCTh K (ocdataMm, BO3MOKHOCTH BOCCTAHOBIICHHUS
OpPraHMYEeCKUX KHUCIIOT, PaBHBIE 00BEMBI BOJBI, HCIOJIb3yEMbIE TIPH MPUMEHEHUN
OOBIYHBIX METOO0B OOOTallleHHs, IMOJYy4YEHHE BBICOKOKAYECTBEHHOTO YHCTOIO
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MPOJIYKTa, XOPOIlasi paCTBOPUMOCTb COJIEH OPraHUYeCKUX KUCIOT B BOJIE U JIETKOE
OTJIeJIEHHE OT TBEP/BIX BEIIECTB (MPEUMYIIIECTBO),

- Pesynprarel, momydeHHble Tpu  (IOTALMH OCAIOYHBIX H3BECTKOBBIX
PYIOHBIX TIOpPOJl, HEYHOBICTBOPUTENBHBI W BO MHOTHX CIy4asx WX He
PEKOMEHTyeTCs TPUMEHSTH (HEIOCTATOK),

- Crnenyet BIOXUTH OOJIBILINE CPESICTBA B 000PYI0BAHUE, UCTIONB3YEMOE JUIs
CKUTaHMsI OCAZOYHBIX M3BECTHSKOBBIX pyad. Peamuzamnms storo merona Tpedyer
OOJBIIMX 3aTpaT BPEMEHH U TEIUIOBOM SHEPTUH, MOJYUYSHHBIH POIYKT HE OYCHb
KadecTBeHHbIM. [Ipolecc cKUraHus CHWKAeT pPacTBOPUMOCTb OOOTALIEHHOTO
MPOAYKTa (HEAOCTATOK),

- DKOHOMHMYECKHE acCIIeKThl crmocoda  oOorameHuss  OCamOYHBIX
W3BECTHCOJCPXKAIIMX PYAHBIX TIOPOJ TPHU BBIIIETAYMBAHUN OPTaHHUYECKIMU
KHCJIOTaMH 10 KOHIIa HE ompenenieHbl. Vcnonb3yeMble OpraHu4ecKue KHCIOThI
TaKXe UMEIOT BHICOKYIO CTOUMOCTD (HEIOCTATOK).
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QIRMIZI SLAMIN MiIKROORQANIZMLORIN BOYUMO VO
INKISAFINA TOSIRI

Acar sozlar: g6bolok mikroflorasi, mikroelementlor, GAZ tullantisi olan
qurmizt slanmin sulu mahlulu, mikrogibra

Mogalods Gonco Alliminium zavodunun tullantisi olan qurmizi glamin
torpagin biogenliyini toyin edon bozi ndv goboaloklarin: Trichoderma lignarum,
Aspergillus niger, Penicillum sp. u Fusarium sp., b0yumo vo inkisafina tosiri todqiq
edlmisdir. Aragdirmalarin naticalorine asason digar gobaloklars nisbaton qirmizi slamin
1% sulu mahlulu slave edilmis miihitdo Aspergillus niger stammi, 3% slam olavs
edilmis mihitdo Penicillum sp., 5% slam olave edilmis miihitdo iso Aspergillus niger
va Trichoderma lignarum stammlar {istiinliik togkil etmisdir. Digor stammlarda isa
boylma 70-80% olmugdur. Bu onu géstarir Ki, Gonca Alliiminium zavodunun tullantis
olan qirmiz1 slamu torpaq mikrobiotasinin bir hissasi olan gdbslok mikroflorasinin
inkisafina stimuloedici tasir gostorir vo mikroelement monboyi kimi torpaga elava edilo
bilar.

B. /e Xanunzaoe, K.X. baiipam, 3.U.Hemaunos

BJIMAHUE KPACHOI'O HIVTAMA HA POCT U PABBUTHUE
MHUKPOOPTI'AHU3MOB

Kniouesvie cnoea. cpubnas muxkpogpnopa; MUKpodsnemMeHmvl,  BOOHUbIl
akempaxm kpactoeo winama I aoacuncrkozo Inunosemunoeo Kombunama, eosoeticmsue
Ha pocm epubo8;, MUKpoyooOpeHus.

B cratee ucciemoBaHO BO3AEHUCTBUS OTXOAOB- KpacHbIX mmiamoB ['T3 kak
MOTEHIMATBHBIX ICTOYHHKOB MUKPOJJIEMEHTOB Ha POCT W Pa3BUTHsI HEKOTOPBIX BHJIOB
mouBeHHBIX TpuOoB: Trichoderma lignarum, Aspergillus niger, Penicillum sp. u
Fusarium sp., KOTOpble y4yacTBYIOT B OHOJOTMYECKHX IPOIECCAX, ONPEIEISIIOT
OuoreHHocTh mouB. [lo pe3ymbraTaM HcCIeOBaHHUS BBIABICHO, YTO B cCpele C
nobaBkoi 1% BOXHOrO SKCTpakTa IIjjaMa [0 CPAaBHEHHWIO C JAPYTMMH TIpuOamMu
noMuHupoBai mwrtaMMm Aspergillus niger, ¢ no6aBkoii 3% mnamMa JOMHUHHUPOBAJ IITAMM
Penicillum sp., a ¢ no6aBkoit 5% mTama fomMuHEpOBaIK mWTaMMbl Aspergillus niger u
Trichoderma lignarum, poct npyrux mrammoB coctaBisio 70-80%. JTo nmokasbiBaer,
9TO  KpacHble NDIaMbl alIOMHUHHEBOrO TpousBoactBa [T3 Moryr oxa3siBaTh
CTUMYJIUpYIOIee BO3JEHCTBUE Ha pa3BUTHE TPUOHONH MHKPOQIOPH KaK YacTH
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ITOYBEHHOM MI/II(pO6I/IOTBI H MOT'YyT OBITh HCIIOJB30BaHBI B KAayeCTBE HCTOYHHKOB
MHKPOSJIEMCHTOB JI1 BHECCCHUSA B II0OYBY.

V.J.Khalilzade, K.Kh.Bayram, E.l.Ismailov

THE EFFECT OF RED SLUDGE ON THE GROWTH AND DEVELOPMENT
OF MICROORGANISMS

Keywords: mushroom microflora; trace elements; an agueous extract of red
mud from the Gyadzhinsky Alumina Combine; impact on the growth of fungi;
microfertilizers.

The article investigates the impact of red mud GGZ as potential sources of
trace elements on the growth and development of some species of one of the main
groups of soil fungi, Trichodermalignarum, Aspergillusniger, Penicillum sp. and
Fusarium sp. which, participating in biological processes, determine the biogenicity of
soils. According to the results of the study, it was revealed that, in the medium with the
addition of 1% aqueous extract of the sludge, the Aspergillusnigerstrain dominated in
comparison with other fungi, the Penicillumspp strain dominated with the addition of
3% sludge, and the Aspergillusniger and Trichodermalignarum strains dominated with
the addition of 5% sludge, the growth other strains accounted for 70-80%, and this
shows that waste (red mud) of the aluminum production of GGZ can potentially have a
stimulating effect on the development of fungal microflora as part of the soil
microbiota.

Giris

Diinyanin bir c¢ox Olkolorindo oldugu kimi Azorbaycanda da torpagin
moahsuldarligina nazarat okingiliyin asas masalalarindon biridir [11].

Mbohsuldarligin  artirllmasinda vo yiiksok keyfiyyotli kond tosorriifati
mohsullarinin istehsal edilmasinds on vacib amillordon biri gilibralorin istifadosidir.
Osas mineral gilibrolor - azot, fosfor vo potas ilo yanast mikro giibrolor do boyiik
ohomiyyoto malikdir[6, 15,]. Catismayan mikroelementlorin mikro giibrolor
soklindo totbiqi kond tosorriifati bitkilorinin mohsuldarliginin  artmasina vo
keyfiyyatinin yaxsilagdirilmasina gotirib ¢ixarir. Mikro elementlordon istifado
edorkon oksor kond tosorriifati bitkilorinin mohsuldarliginin artmasini, adoton bu
elementlorin bitkilora tosiri ilo slagalondirilir.

Bir sira elmi todqgigatlarda mikroelementlorin  boylimo vo inkisafa,
mohsuldarliga vo mohsulun keyfiyyotino miisbat tosiri gostorilmisdir [3]. Bu
baximdan mikroelementlor kond tosarriifati bitkilori {i¢lin mikroelementli giibralor,
heyvandarliqda, qusculug, baliggiligda beslonmo {iglin genis praktiki totbiq
tapmisdir [1]. Ozbokistanda pambigm yetisdirilmosindo torpaga bir sira
mikroelementlorin verilmasinin zoruriliyi osaslandirilmigdir [8]. Uzunmiiddotli
todqgiqatlar gostorir ki, mikroelementlori az olan torpaqglarda, N, P, K yiiksok
fonunda bitkilar iigiin olgatan bir formada mikrogiibralorin totbiqi zamani pambiq
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mohsulu 10-12%, lif keyfiyyoati vo toxum yaginin miqdan artir [8; 12; 22].
Azorbaycanda miixtolif bitki névlorinin, o climlodon pambigciligin boyiimo vo
inkisafinda mikroelementlorin rolu barads tadqiqatlar aparilmigdir [4].

Mikro giibrolorin torkibine ya fordi mikroelementlor, ya da mikroelementlorin
qarisigr daxildir. Bitki qidalanmasinda mikroelementlorin shamiyyati ¢oxsaxalidir:
Cu, Mo, Mn, Co, Zn, B vo digorlori kimi elementlor bitki orqanizmindoki bir ¢ox
ferment vo ferment sisteminin foaliyyatini artirir vo bitkilor torofinden torpagdan
makro giibralorin vo digor gida maddolorinin istifadosini yaxsilagdirir.

Lakin bels bir tosiri qiymatlondirarken bitkilorin boylidiiyli miihitin digor bir
vacib amili - mikroorqanizmlar nozars alinmur.

Mikroorqanizmlar ds ali bitkiler kimi, izvi vo mineral giibralorin torpaga
verilmasino reaksiya gostorirlor. Onlarin say1 vo aktivliyi artir.Biyostimulyatorlar
olan mikro giibralorin totbiqi torpagmn mikroflorasina birbasatosir gostora bilmaz,
coxalma vo bioloji aktivliyinido artirir.

Belolikls, mikroelementlarin bitkiys miisbot tosiri onlarin mikrofloranin
foaliyyotini  doyisdiron dolayr horokotinin  noticosi  kimi  yarana  bilor.
Coxsaylitadgiqatlar metal ionlarinin torpaq mikroorqanizmlarinin bdyiimasinds vo
hayati faaliyyotindo miihiim rol oynadigimi gostarir [2; 7; 10].

Kif gobaloklorinin mineral qidalanmasi yasil bitkilora bonzoyir, onlarda
mikroelementlors ehtiyac duyurlar. Bir cox miislliflor torafindon mikroelementlorin
goboloklorin boylimasing tosiri geyd edilmigdir. Mangan, sink vo gismon borun
istifadosindon Aspergillus nigerin bdyiimasindo arttm Qorbax vo homkarlar
torofindon do miisahido edilmisdir [20; 21]. Nitrogenazanin bir hissasi olan
molibdenin (Mo) mikroorganizmlor torafindon molekulyar azotu fiksasiya etmasi
tiglin lazim oldugu gostorilmisdir [19]. Bundan olave, azotu birlogdirmak Ugln
mikroorganizmlorin kobaltada ehtiyaci vardir.

Mikroelementlora artan tolobata gors hazirda onlarin  monbalorinin
aragdirilmas1 davam etdirilir. Pambiq {i¢iin mikro giibro olaraq payiz sumunda hor
2-4 ildo bir dofo 200-300 kg/q olmagla torpaga verilon modon sonayesinin
tullantilarindan istifada edilmasi toklif olunur [22].

Hazirda diinyanin bir ¢ox 6lkolorindo slamsaxlama anbarlarinin otraf miihito
tosiri ilo bagh kaskin ekoloji problemlor nozoro alinmaqgla, onlardan o ciimlodon
kond tasarriifati sahasindeistifads yollarinin axtarigina yonoalmis tadqiqatlar aparilir.
Belo ki, qirmizi slamin karbonlasdirilmasi vo onun miixtolif sahalords, o ciimlodon
kond tosarriifatt sahasindo istifads edilmasi texnologiyasi iglonib hazirlanmigdir
[14]. Bir sira sonaye ohomiyyatli materiallarin, o ciimlodon kalium giibrolorinin
istehsali liclin slamdan istifado edilmosi toklif olunur ki, bu da asagi gesidli
aliminium torkibli xammalin kompleks istifadasinin istiqgamatlorindon biridir [16].

Makro vo mikroelementlorin monbolorindon biri aliiminium istehsalinin
qirmizi slamlart ola bilor. Hazirda Gonca Alliiminium zavodunun (GAZ) arazisindo
torkibindo xeyli makro vo mikroelementlorolan alunit vo boksit qirmizi slamlarinin
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15 min-dan goxu toplanib. Boksitin vo alunitin keyfiyystindon vo onlarin emalinin
xiisusiyyatlorindon asili olaraq, qurmiz1 slam toskil edir(¢oki%): 40-55 Fe;O3, 14-18
Al,O3, 5-10 Ca0, 5-10 SiO,, 4-6 TiO,, 2-4 NayO.Elementlorin névbati tarkibi (g/t):
5Cu, 10Be, 50 B, 4 S, 0,2 Co, 30 Ga, 30 Sc, 20 La, 30 Ce, 20 Mo, 80 Y, 20 Ni [9;
17]. Qumiz1 slamlarda ¢oxlu sayda makro vo mikroelementlor, kalium, natrium,
aliiminium, domir va s. vardir ki, bu da potensial olaraq kond tosorriifatinda giibro
kimi istifads oluna bilor. Makro vo mikro elementlarin monbaolori kimi qirmizi
slamlarin istifadosino do koskin ekoloji tolobat vardir. Gonco Alliiminium Zavodu
sohorin ekosistemini alunit vo boksit slamlan ilo ¢irklondirir: zavodun orazisi
hazirda 11 milyon tondan ¢ox alunit vo 5.7 milyon ton boksit slamindan ibarotdir
[21]. Qurmizt slamin saxlanmast {igiin todbirlor gdriilmodiyindon, yalniz zavodun
orazisi deyil, otrafi da ¢irklonir. Torkibindo zararli ¢irklondiricilorolan bu tullantilar
kiiloklo kilometralorlo otrafa yayilir. Vosaitlorin yoxluguna istinad edorok
kombinatin rohborliyi slamsaxlamalarin nomlondirilmasi {izro iglor hoyata kegirilib
ki, bu da tozlanman1 azaldir, lakin giiclii kiilokds "toz quyruglan” torpagi uzunlugu
28-30 km, eni 18-20 km—o godor ortiir, bu da Gonco soharinin ohalisinin hoyat
keyfiyyatino manfi tasir gostarir [5].

Aparilan todgigat isinin moagsadi Gonco Alliiminium Zavodunun tullantisi
olan qumizi slamin mikroelementlorin potensial menboyi kimi bozi nlv
gobaloklorin boylimo vo inkisafina tosirinin dyronilmosindon ibaratdir ki, bu da
torpagin biogenliyini miioyyon edon, bioloji proseslordo istirak edon torpaq
goboaloklorinin asas qruplarindan biridir.

Material vo metodlar

Todqiqat obyekti olaraq (Trichoderma lignarum, Aspergillus niger,
Penicillum sp. u Fusarium sp.) goébaloklorindon istifado edilmisdir. Bu noév
goboloklor aciq sabalidi torpaqglardan ayrilmigsdir vo Azorbaycan MEA
Mikrobiologiya Institutunun mikroorqanizm kulturalar1 muzeyinds saxlanilir.

Slamin gobolok mikroflorasina tosiri 1ml 1, 3, 5%-li qirmiz1 slamin sulu
mohlulu slava edilmis suslo-agarl qidali miihitdo Petri kasalarinda 25-27 °C 7 gln
becorilmoklo dyronilmisdir. Kontrol olaraq qirmizi slam olavo edilmomis qidali
miihit gotliriilmiisdiir. Miihitlor avtoklavda latm sterilizasiya olunmusdur. Petri
gablarinda 7 giin becorilmodon sonra gobalok kulturalarinin boylimasi vo inkisafi
qiymatlondirilmisdir.

Miizakirs va naticalor
Tadgiqatlar noticosindo qirmizi slamin sulu mohlulunun goboloklorin
bdyiima vo inkigafina miisbat tosiri agakar edilmisdir. Kontrolla miiqayisodos slamin
sulu mahlulu olava edilmis miihitde gobaloklorin bdyiima v inkisafi daha intensiv
olmugdur. Qidali miihitdo slamin miqdarindan asili olaraq goboloklorin bdyiimasi
forqli olmusdur.
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5%

3%

1%

kontrol

1 2 3 4

Sakil 1. Qurmuzi slanun 5, 3, 1% sulu mahlulunun gobalaklorin inkisafina tasiri; nazarat-
slam mohlulu slava edilmayib
1-Penicillum sp.; 2—-Aspergillus niger; 3-Trichoderma lignarum; 4—Fusarium sp.;

1% slamin sulu mohlulu olan miihitde Aspergillus niger gobalayi, 3% slam
olavo edilmigmiihtdestamm Penicillum sp., 5% slam olan miihitdo iso Aspergillus
niger va Trichoderma lignarum dominanthiq etmisdir. Digar gébalok stamlarmin -
Penicillum sp., Trichoderma lignarum, Fusarium sp. boyiimasi 70-80% toskil
etmisdir.

Naticalor
Belo noticoya golmok olar ki, GAZ-nin aliiminium istehsalinin tullantilari
olan slam potensial olaraq torpaqda bitki tullantilarinin utilizasiyasinda istirak edon
vo torpagin biogenliyini vo onlarin mohsuldarligini miioyyan edon torpaq
mikrobiotasinin bir hissasi kimi gobalok mikroflorasinin boyiimosine vo inkigafina
stimullagdiric tosir gostors bilar.
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Tadqiqatin naticalari Azerbaycanin miixtalif torpaq tiplorinds, masalon, adi
boz, boz-qonur va b. mikroelementlarin — bor, sink, mangan va s. ¢atismazligini
nazars alaraq [13] GAZ-nin qirmiz1 slamlarinin torpaqda bir sira mikroelementlorin
monbayi kimi istifado edilmoasinin potensial miimkiinliiyiinii gostorir. Oldo edilon
naticalor, qurmizi glamin torkibine daxil olan ayri-ayri mikroelementlorin ham
gobaloklorin, hom do torpaq mikrobiotasinin digor qrup niimayondolorinin
bdylimasing va inkisafina tasiri ilo bagli model tadqiqatlarin aparilmasina asas verir
va perspektivlidir. Bundan basqa, qirmizi slamlarin Azorbaycanin miixtolif torpaq
tiplorinds yetison texniki vo madani bitki ndvlarinin vahid biosistemini togkil edon
mikrobiotanin boyiimo vo inkisafina tosiri ilo bagli saho todqgiqatlart vo bu ciir
simbiozun k/t-1 bitkilorinin mohsuldarligina tasiri perspektivlidir.

Gonco aliiminium istehsali orazisindo comlonmis milyonlarla ton
tullantilarin bitigik yasayis saholoring texnoloji cohatdon menfi tosirini nozors
alaraq, todqigat noticolorinin praktik istifadosi tokrar tobii ehtiyatlardan somorali
istifado, qapali tosorriifat, tullantisiz istehsal, davamli inkisaf kimi miiasir
prinsiplora cavab verir.
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ORQANIZMLORDOKI XUSUSI FUNKSIiYALI HUCEYROLORIN
ANTIGENLORIN ZORORSIZLOSDIRILMOSINDO ROLU VO ONLARIN
ISLOM® MEXANIZMIi

Acar sozlar: neytrofillor, granolositlor, leykositlor, eozinofillor, lomfositlar,
plazmasitlor, makrofaglar, fibroblastlar, fibrositlor, granulalar, antigen, antitel, DNT,
RNT, mikrofaglar, monositlor, hasaratlar, ciculor, hlceyra, toxuma, nar, kalius,
parenxim, traxeidlor, skeleroximlor, meristem, xloroplasta, regenerasiya, yara,
epiderma, mitoz, prometafaza.

Organizmi Xostolondiran zororli maddslors, bakteriyalara va viruslara qarsi
onun daxilindoki sarbast hiiceyralor mobilizasiya olunaraq onlar1 neytrallasdirmagqla
yanas1 zararli kenar cisimciklori tapmaqg keyfiyyatino malik olmasidir. OrganizmdaKi
bu tipli gqoruyucu va mudafis xarakterli hticeyralar ona daxil olan zararli bakteriyalari,
viruslar1 udarkan holledici fermentlordoan istifads edirlor. Bu hiiceyralor simik iliyinda,
zob vozinds, limfatik dayaqlarda yaranirlar. Orqanizmo daxil olan toksidlors qarst
cavab olarag yara monboyinds leykositlor toplanir (neytrofillor, ki¢ik qranulali
leykositlar) vo onlar kitlovi antigenlor olan zonada toplanaraq zorarli hissaciklori
udmagla baglayirlar vo onlart hall edirlor. Neytrofillor antigenlori neytrallagdiran
hlceyralor olub sonda dagilirlar vo galan antigenlorin mahv olmasina zomin yaradirlar.
Bir middotdon sonra Olmils neytrofillordon ayrilan xiisusi torkibli maye gqanin
plazmasina qarigaraq yara sathinds ortiik omalo gatirirlar.

I'M.Mameooe

POJIb KJIETOK CHHEHHHAJIBHBIX ®YHKIUH B OPI'AHMU3MAX
B HEUTPAJIM3AIMU AHTUT'EHOB U MEXAHUNU3M UX JTEMCTBUSA

Knwuesvie cnosa: netimpoduinvl, panonoyumvl, 1eUKOYumsl, 303UHOPUILL,
aumepoyumol, naAIMaAyUMLL, Maxpogaeu, @ubponiacmol, Guopoyumvl, Spanyvl,
anumueen, anmumeno, JHK, PHK, muxpogacu, monoyumsel, Hacexomvle, MHCYKU,
KAemKa, MKakb, SPAHam, KAaiuyc, Napesxuma, mpaxeuovl, CKeiepoxXumsl, mepucmema,
XJIOPONIACMa, pe2eHepayus, pana, 3nuoepma, Mumosa, npomemagasa.

CB0OOMHBIC KICTKM BHYTPH Teja AOJDKHBI WUMETh CIOCOOHOCTh TOMHMO
MOOHMIIM3AIMM ¥ HEWTpajIM3allii HEeOOXOJMMBIX BEIECTB, OaKTepHii W BHPYCOB,
BBI3BIBAIOIINX 3a00JICBAHMS, a TaKKe CIOCOOHOCTh OOHAPYKUBATh BPEIHBIC
WHOPOAHBIC Tena. KieTku B OopraHu3Me TaKOro THMA 3al[UTHOTO W 0Oeperaromiero
XapakTepa TPH IIOTJIOIIEHWH BPEOHBIX OaKTepWii W BHPYCOB, MOCTYIAIOIIHX B
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OpTaHU3M, HWCIIONB3YIOT PACTBOPSIOMHE (GEPMEHTH. OTH KIETKH OO0pa3yloTcs B
KOCTHOM MO3Te, B IUTOBHIHOW jkeje3e W JMMQpaThieckux cocynax. B oTeer Ha
MOTaJJaHUEe TOKCMHOB B OPraHW3M B HMCTOYHUKE pPaHbl HAKATUIUBAIOTCS JICUKOIUTHI
(HeiTpouiabl, MENKHe TpaHyJSpHBIC JICHKOIMTH) M HAKAILTUBAIOTCS B OOJIACTH C
MacCOBBIMU aHTHTC€HAMH, HAYMHAIOT TIOTJIONIATh BPEAHBIC YACTHIILI U PACTBOPATH HX.
Hefitpoduibl - 3T0 KJIETKH, KOTOPbIE HEHTPAIHU3YIOT aHTUTEHBI H B KOHEYHOM HTOTE
paspymiarTcs, 00paszys mpH 3TOM TOYBY ISl YHUYTOKCHHUS OCTABIIMXCS aHTHTEHOB.
Yepe3 HEKOTOpOe BpeMsl KHJIKOCTh CO CIICIHAIbHBIM COCTAaBOM, OTJICICHHAs OT
MEPTBBIX HEUTPO(MUIOB, CMEIIMBAETCSA C IUIa3MOH KPOBH M 00pa3yeT MOKPBHITHE Ha
MTOBEPXHOCTH PaHbI.

G.M.Mammadov

THE ROLE OF CELLS WITH SPECIAL FUNCTIONS IN ORGANISMS IN
NEUTRALIZING ANTIGENS AND THE MECHANISM OF THEIR ACTION

Keywords: neutrophils, granolocytes, leukocytes, eosinophils, lymphocytes,
plasma cells, macrophages, fibroblasts, fibrocytes, granules, antigen, antibody, DNA,
RNA, microphages, monocytes, insects, beetles, cell, tissue, pomegranate, calius,
parenchyma, trachea, skelerochem, meristem, chloroplast, regeneration, wound,
epidermis, mitosis, prometaphase

Free cells inside the body must have the ability, in addition to mobilizing and
neutralizing essential substances, bacteria and viruses that cause disease, as well as the
ability to detect harmful foreign bodies. Cells in the body of this type of protective and
protective nature use dissolving enzymes when absorbing harmful bacteria and viruses
entering the body. These cells form in the bone marrow, thyroid gland, and lymphatic
vessels. In response to the ingress of toxins into the body, leukocytes (neutrophils,
small granular leukocytes) accumulate in the source of the wound and accumulate in
the area with massive antigens, begin to absorb harmful particles and dissolve them.
Neutrophils are cells that neutralize antigens and ultimately break down, thereby
creating the basis for the destruction of remaining antigens. After a while, a specially
formulated liquid, separated from dead neutrophils, mixes with blood plasma and
forms a coating on the wound surface. During this time, lymphocytes and monocytes
penetrate into the affected area, absorbing antigens and destroying neutrophils.
Microphages absorb antigens, and neutrophils absorb substances they release, that is,
granules and enzymes of fog cells, destroyed elements of antigens. From the
destruction of fog cells after the reaction, histamine, heparin, serotonin and other
substances (aggravating the disease) are released.

Giris
Organizmlardos killi migdarda hiiceyralor vardir ki, onlar normal toxumalari
zararli konar maddalordan, bakteriyalardan va viruslardan goruyur. Bu hiiceyralorin
bozi spesifik xususiyyatlori dyranilsa da, bu sahads bir sira problemlar holo do 6z
hallini tapmamisdir. Biitiin canlilar miixtalif yollarla onlarmn daxilina nifuz edon
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konar zororli maddslordon qorunurlar. Ali heyvanlarm, insanlarin daxilino
bakteriyalarm, viruslarin vo zororli maddslorin girmasina bir necgo spesifik
goruyucu sadd goyulur. Tk qoruyucu sadd onlarin darisi, birlesdirici toxumalari va
limfa dayaqlaridir. Bu organlar alilorin hayat faaliyystinds filtir rolunu oynayir. Bu
filtirlor konar maddslori tutmagla yanasi onlart gan va limfa ilo toxumalara niifuz
etmasina imkan vermirlar. Lakin bu tipli passiv midafio strukturlari onlarin tam
gqorunmasina kifayat etmir. Organizmi konar maddolordon, viruslardan,
bakteriyalardan mudafio edon xiisusi funksiyali hiiceyralor vardir ki, onlar
organizms diison antigenlori ya dagidirlar, ya da neytrallagdirirlar — yoni onlarla
immun reaksiyasina girirlor. Bunu kasilon daridon bakteriyalarin organizmo daxil
olmasindan yaranan manfi fosadlar1 miisahido etmok olur. Organizmi xastolondiron
zorarli maddolars, bakteriyalara vo viruslara qarsi onun daxilinds xtsusi funksiyali
hiiceyralor moblizasiya olunaraq onlar1 neytrallasdira bilirlor. Bu hliceyralorin digor
muhim Xx{susiyyati onlarin orqanizma daxil olan konar cisimciklori tapmaq
keyfiyyatinin olmasidir. Orqanizmdaki bu tipli qoruyucu vo midafio xarakterli
hliceyralor ona daxil olan zororli bakteriyalar1 udarken holledici fermentlordon
istifado edirlor. Bu huiceyralorin bir coxu faaliyystlori zamani udulan bakteriyalarin
ifraz etdiyi zohorli maddslorin tasirindon mohv olurlar. Organizmi goruyan
hlceyrolorlo bakteriyalar arasinda gedon intensiv. mibarizads onlar zsharli
bakteriyalart mohv edorok sonda qaslasmis toxumani omolo gatirirlor. Bu
hiiceyralor simuk iliyinda, zob vozinds, limfatik dayaqlarda yaranirlar. Onlarin
bozilori, xlsusan plazmatik hiiceyralori antitel madds sintez edarak, antigenlorlo
reaksiyalarda onlar1 neytrallagdira bilirlor. Zororli bakteriyalarla rastlagan antitellor
silkalonmokls qoruyucu hiceyralorin antigenlorin  udulmasimi vo dagilmasim
intensivlosdirirlor. Organizma daxil olan zararli maddalari — antigenlari goruyucu
hiiceyralar neca tamyir vo onlar1 neca neytrallagdirir?

Material va metodlar

Insan dorisi epidermis vo dermadan ibarotdir. Epidermis sorti bes qatdan,
qisali, pariltih, donavarli, tikanl olub bazal hissalora bolundrlor. Har bir qatdaki
hlceylorin 6zlorino moxsus morfoloji alamotlori vo funksiyalari olur. Dermada
sorucu Vs tor qatt yerlosir. Dermanin darinliyinds tor vazilori, tiik folekullar1 vo
digor vozilar olur. Insan dorisi mixtalif xastaliklora moruz qalir vo xastalik derinin
bir sira qatlarini ohato edir. Xastaliyin néviindsn asili olmayaraqg, xastolonma vo
sagalma maorholasinda leykositlor hor bir morhalodon asili olaraq miixtoalif
funksiyadasiyici hiiceyralora gevrilo bilirlor. Yara manbsindan sitoloji analiz Ggtin
gotiirlilmiis materialin  todqiqinds  ohalinin profilaktikasinda totbiq olunan
metodlardan istafads edlir. A6pamo M.I" [1974 — ¢. 335] demumos B.IL., [1980,
¢.40-50], Kpaesckuit H.A., [1971, c.3-8] Cumuenko C.A., Mensnuk A.H. [1975,
¢.197-198], Cardozo P.L. [1976, 732 p.] Papani-Colachan [1954, 46 p.]. Vooqti.
Rathert P. [1972, 153 p.]
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Tadqiqat isinin miizakirasi vo naticalari

Antigenlarin  organizms tosir mexanizmi nodon ibarstdir? Organizmin
goruyucu hticeyralari antigenlarin torkibini va yerini neca miayyanlogdirirlor? O da
molumdur Ki, organizmo tokrar eyni antigen diisdiikds tez bir zamanda goruyucu
hiceyralords lazimi antitellor zororli maddolori neytrallasdirmaq {glin sintez
olunur. Yuxarida geyd olunan suallara cavab tapilarsa, tibbin bir sira hall
olunmamis problemlarinin  holli asanlasardi. O da molumdur ki, immun
reaksiyalarinm naticasi misbat olur. Masalon, immun reaksiyalar1 bir organizmin
toxumasint digor organizma Kogurilmesina mane olur. Ogor, bu reaksiyalar
neytrallasdiran metod tapilarsa, onda orqan vo toxumalarin transplantasiyasi ¢atin
olmazdi. Bakteriyalara va digar mikroblara immun mexanizmini praktikada tatbiq
zamani, onlar bir sira miirokkob vo agir kosiklorin infeksiya olunmasinda foal
istirak edirlor vo onlarin ifraz etdiyi zohori asanligla yaradan tomizlomok mimkin
olur. Yulksok hossasliga malik olan bakteriyalarin komiyyst oOlcilorini toyin
etmoklo, onlarm sonraki morholods antigen xarakterli olmasini iizo ¢ixarmaq
mumkin olur. Organizmo daxil olan toksidlars gars1 cavab olaraq yara monbainda
leykositlor toplanir (neytrofillor, Kigik granulali leykositlor). Neytrofillor kitlovi
antigenlor olan zonada toplanaraq zororli hissociklori udmaga baslayirlar.
Neytrofillordo olan ferment qranulalari asanligla antigenlori udaraq onlart hall
edirlor. Lakin sonraki miisahidalordon malum olur ki, ilk neytrofillor antigenlori
udan vo onlar neytrallagdiran qoruyucu hiiceyralor olub, sonda dagilmaqla, qalan
antigenlorin neytrallasmasina zomin yaradirlar. Bir miiddotdon sonra Olmiis
neytrofillordon ayrilan xiisusi torkibli maye, qanin mayesi ilo qarigsaraq yara
sothinda Ortlik amolo gatirir. Bu middst arzinds limfositlor vo monositlor xasto
zonaya axin edorok antigenlori udmagla yanasi neytrofillori do dagidirlar. ilk anda
limfositlorin, monositlorin, ol¢llori vo sitoplazmalarimin hacmi ¢ox kicik olur.
Onlar zororli maddslori xaste monbadon udarag hacmlorini  genislondirmokloa
makrofaglara cevirirlor. Mikrofaglar antigenlorin, neytrofillor iss onlarin ifraz
etdiyi maddolori, yani duman huceyrolorinin qranulalarint vo fermentlori ilo
antigenlorin dagilmis elementlarini udurlar. Duman hiiceyralorinin dagilmasindan
histamin, heparin, serotonin va digar maddalar (xtsusan xastalanmani gliclondiran)
reaksiyalardan sonar ayrilir. Bu miiddat arzinds makrofaglarin ¢coxu DNT-ni sintez
edirlor vo onlar bolinmaklo saylarmi artiraraq yara zonasini leykositlorlo
doldururlar. Bu proses o zamana gadar davam edir ki, makrofaglar 6zlorinds sintez
etdiklori fermentlarin kdmayi ilo antigenlorin tam dagilmasini tomin etmakls, onlari
amin tursularina vo sokorlora godor parcalamagla qoruyucu hiiceyralorin gidasina
cevriliro bilsinlor. Sonralar molum olmusdur ki, bazi antigenlor dagilmayaraq
xastolik tam sagalana qoadar hliceyralorin daxilinds qalirlar. Mikrofaglarla birlikdo
antigeni dagilmamis hiiceyralor xasto olan sahodon uzaqlasaraq dalagin, limfa
dayaglarinin va digar limfa toxumalarinin strafinda toplanirlar vo onlar mikrofagmn
daxilinds dagilana gadar galirlar. Bizo malum olmayan sabablordan, antigeni olan
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hlceyralor bolunmalor zamani nasildon-naslo antigenlori  6turdrlor (6ncakilor
Oldikdon sonra bels). Bu zaman sonraki hiiceyralords galan antigenlorin,
organizma daxil olan yeni antigenloro qarsi cavab reaksiyasinin intensivliyi va
effektivliyi Uzo ¢ixir. Organizma eyni antigenlor tokrar daxil oldugda, birinci dofa
daxil olan antigenlordon forgli olarag, ikinci dofo Xosto monbolarino golon
neytrofillorin miqdar1 azalir. Onlar ikinci dofo organizms diison eyni antigenlora
qgarst ¢ox hassas olub, sisirlor vo neytrofillorin irilogsmis koplarinin daxili, maye ilo
dolmus olur. Bu zaman makrofaqlar harokatsizlosorok aktivsizlosirlor vo onlarda
eozinofillor toplanir (eozindo yaxsi ronglonanlar). Eozinofillorin organizmoa ilk
daxil olan anminda onlar xaSto monboainds ¢ox az miqdarda toplanirlar vo sismis
hiiceyralora yapisaraq onlarin sitoplazmasia daxil olmagla onlari tam dagidirlar.
Bundan sonra xosto monbsina golon mikrofaglar vo limfositlor dagilmis
hiceyralarin qirntilarini, kéhnalmis va islonmis eozinofillarini udurlar.

Ikinci dofo organizmin daxilino giron antigenlorin antitellorlo reaksiyas,
birinci dofo organizmo diisonloro qars1 antitelin reaksiyasindan daha bir
xususiyyatino goro forglonir. Bu zaman makrofaglar daha tez bdllinmoys
baslayaraq, ¢oxlu sayda plazmatik hiiceyralori amala gatirirlor vo bu hiiceyralarin
coxunda antitellor sintez olunur. Plazmatik hticeyralorin antigenlorlo reaksiyasi o
vaxta godor davam edir ki, onlarin hamisi neytrallasdirilmis yaxud dagilmis
olsunlar. Bizim subyektiv fikrimizo gors, antigenlo antitellori olan hiiceyralorin
mubarizasi gozlonilondan va miisahido edilondon daha mirokkob prosesdir. Bu
prosesds spesifik funksiyani yerina yetiran bir negs tip hliceyrs istirak edir. Bu tipa
sitoplazmasinda qranulalart olan hiiceyralor aid edilir vo onlar fermentlorin
monbayi olub, antigenlori udmagqla yanasi onlari makrofaqa 6tiirmakls, antigenlora
hicum etmolorino miihit yaradirlar. Makrofaqlarin antigenlors qarsi reaksiyasi
muxtalif olur. Onlarin arasinda ovvalki antigenlorin qaliglart vo ikinci dafo
organizms daxil olanlar sigorok sonda dagilirlar. Onlardan ayrilan xiisusi torkibli
maddo, Xosto sahosindoki reaksiyalar1 giiclondirmok Uglin bu prosess yeni-yeni
hlceyralari calb edirlor. Bu hiiceyralor boliinorok ¢oxlu migdarda antitel sintez
edirlor (antigens rast galmayana gadar). Belsliklo informasiyalar bir tip hiiceyrs
grupunda, antitellar isa digar hliceyra grupunda amala golir. Bas bu mexanizmin
gedisi neco izah oluna bilor? Bizim subyektiv fikrimizo gora, bu hiceyralor
arasinda informasiyalarin 6tiliriilmasi naticasinds bir grup hiiceyralords antitellorin
sintezi reallasir. Buradan da beloa noticoysa golmok olar ki, informasiyali hiiceyralor
dagilma maorhalasinds hiceyralorarast informasiyalarin bizo malum olmayan
agentlo 6tlirmasindan sonra, iki tanzimlayici mexanizmlo boélinmalori vo antitelin
omolo galmasi prosesini reallagdirir. Bu mexanizmin diizgiinlilyiinii miiayyan
etmok iiciin asagida qeyd olunan smaq tocriibasi aparilmisdir. Insan organmin
dorisi 1-1,5 sm dorinliyindsa kasilir va kasik sahasi 24 saat olava tosir olmadan
stasionar vaziyystdos saxlanilir. Qanin laxtalanmasindan yaranin tizori 6rtildikdan
sonra, onun otrafinda ¢ox giiclii agri, qizarti vo gasinma amalo golmays baslayir.

164



ORQANIZMLORDOKI XUSUSI FUNKSIYALI HUCEYROLORIN ANTIGENLORIN...

Yara sahosinin qizarmasi miiddot kegdikco agri daha da siddotlonir. Ugiincti giin
yaranin qizart1 sahasi genislonir. Mohz bu moarhalods gan vo antigenlordon yara
sathi tamizlondikdon sonra 1,5 sm doarinin darinliyina gadar bitki sirasi vo gan
mayesinin qarisiq mahlulu ilo doldurulur vo sonra yara sahasi baglanilir. Qisa
muiddst  orzinds  dorinin kosilmis  sahosinin  otrafindaki  hiiceyralorin
dedifferensasiyasindan vo Kitlovi mitoz bélinmalorindon sonra  infeksiya
monbainin sahasi tadrican kigilir, ya da bosluq sahasi dibindon saglamaga baslayir,
yara sahasinin ham dorinliyinds, ham do (st nahiyasinds agr ilo birlikdo gasinma
bas verir. Qisa miiddotds saglamanin baslangicinda yara sothindo gas amala golmo
prosesi intensivlosir vo qas sonda qoparaq diisiir. Ikinci smaq tocriibesi zamanin
dori 1,5-2 sm darinlikds kasilir vo tez bir zamanda ondan ¢ox kigik tiko kasilorok
gotaralir. Tikodoki toxumalari bir miiddot fermentds saxlamagla onlarm
hiiceyralori lazimsiz strukturlardan tomizlonir vo saglam toxuma hiiceyralori qapali
konstant 30° temperaturda tomiz gan mayesi ilo bitki yarpagimdan almmus siro
qarisigr (50%+50%) mohluluna sopilorok inkubasiya olunur. Alti saatdan sonra
garisiq moahlula sopilon tok-tok hiiceyralorin va nlvalorin bdylimasi miisahido
olunur. Bitki sirosi olan mayeys Sapilmis hiiceyralorin kitlovi mitoz boéltinmoalari
12 saatdan sonra baslayir vo proses 165 saata godor davam edir. Bu zaman
asinxron va sinxron bolinan toxuma hiiceyralorinin biitiin fazalarina tosaduf edilir.
Sira ilo gan mayesi mohlulu ganisiginda boliinon hiceyralorin sahasi genislonir.
Kontrolda tomiz gan plazmasi olanda) bu tipa aid toxuma huceyralorinin kitlovi
mitoz bollinmolarins tesadiif edilmir. Sinaq tocriibasine baglamamisdam 6nca, gan
hlceyralorinin  bir hissasi bir-biri ilo birlogorak kauquliyant tipli strukturu
yaradirlar. Hiiceyralorin digor hissasi yani bir-birino yapismayanlar vo oavvallor
bolinmoayan hiiceyralor qarisiq mahlulun (gan mayesi+bitki sirasi) tosirindan onlar
dedifferensasiya olunaraq kitlovi mitoz bélinmalors baslayirlar. Bir-birina yapisan
koaugliyanlarin hamisi dagilaraq elminasiyaya ugrayir. Buradan da belo naticoys
golmok olur ki, toxuma hiceyralorina tokrar eyni ekzogenlorlo tosir etdikdo
(antigen) bazi hiiceyralor dagilaraq elminasiyaya ugrayir, digarlari iso Kiitlovi mitoz
bolunmolorini davam etdirirlor. Olon hiiceyrolordon ayrilan xiisusi madds digor
hlceyralorin bolinmoalarini vo antitelin sintezini aktivlesdirir vo antigena ¢ox
hossas reaksiya verir. Tokrar eyni ekzogenin tasirindon salamat ¢ixan hiiceyralor
kitlovi bolinma morhalasindo antitellori sintez edirlor (bu maddoanin antiteli
tobistinin va onun tasir mexanizminin 6yranilmasine ehtiyac vardir) vo onlar galan
hliceyralora stimulyativ tesir gostorir. Sozsliz ki, antigeni udan hdceyralarin
daxilinds onun hansisa hissasi qalir (birinci tosir zamani antigeni udan hiiceyralor).
Bizim subyektiv fikrimizo goro hiiceyra daxilinds pargalanmamis galan antigenlor
hansisa aktiv markozds doyismadan gorunurlar. Mahz buna gora do hiiceyralordo
galan antigenlorin bir hissasi uzun miiddot dagilmurlar vo qorunurlar. Ikinci
torofdon hiiceyralordoki antigen aktiv morkozlords yaqin ki, hansisa madds ilo
rabito yaradaraq 6ziinii dagilmaqdan qoruyur. Bizim subyektiv fikrimizo g0rs,
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antigenls rabits yaradan ribonuklein tursusu (RNT)-nun nozarati altinda ziilallar bu
hliceyroalordo sintez olunur. Buradan da gorinduyl Kimi, organizm aski
antigenlordon dziinii qurtarmaq ti¢lin onlart dagitmaga cohd gostoarir. Yeni ekzogen
dozasi1 antigenin yaqin ki, onun goruyucusu olan RNT-don ayrilmasina sorait
yaradir. Bu zaman RNT-ilo rabitodo olan antigen ondan ayrilmasindan
(qirlmasindan) sonra hiiceyra fermentlorinin tasiri ilo antigenin dagilmasina imkan
yaradir. Alman faktlar vo diistiniilmiis forziyalor, asason organizmds immun
reaksiyalarinin - getmosinin mexanizmi hagqqinda imumi toSovviir yaradir.
Antigenlor toxumalara daxil oldugdan sonra, onlar tez bir zamanda yaral
hlceyralarin birgo foaliyystindon tam dagilirlar. Lakin antigenlorin bir hissasi
mikrofaqlarda, qalanlar1 digor makrofaqglarda qalirlar vo onlarm daxilinde RNT
molekulu ilo rabito yarada bilirlor. Antigenlorin RNT-ilo rabito kompleksini
yaratmast onlarin aktivliyini zoiflodir vo inertlogdirir, fermentlorin tasirini
mohdudlasdirir. Mahz buna géro do antigen — RNT mirokkob kompleksi adi
hiiceyra mubadilasi zamani dagilmir, nasldon-nasle 6tirdlir vo uzun middst bu
kompleksdoki antigenlor tosirsiz qalirlar (tokrar tosirdon 6ncs). Antigen organizma
tokrar daxil olduqda, toxumalarda intensiv reaksiyalar bas verir. Hiiceyralordo
galan antigen-RNT kompleksi reaksiyalar basladiqda, dagilir. Onun isloma
mexanizmi bu glina godor tam aydinlagdirilmamis qalir. Yoqin ki, antigen-RNT
kompleksi ilo aktiv bos qalan morkoz arasinda olago yaranir. O da molumdur
antitelin har bir molekulu RNT ils alage yaradir vo adston onlarin iki aktiv morkozi
olur vo antiteli olan bu aktiv markazlorin iki molekullu RNT-si antigens yapisa
bilir. Onda RNT-antigen markazinin do iki morkazi olmalidir ki, onunla birlagorok
antigen-RNT kompleksini yarada bilsin va antigenin ikinci molekulunu, birinci
RNT-antigen kompleksindan bizo molum olmayan mexanizmlo qopara bilsin va
sonda RNT — antigen kompleksindan azad olan birinci antigen molekulu hoalledici
fermentlorin yemino cevrilsin. Hulceyrodos gedon fermetetiv proseslor antigens
oldirtcl tesir gostorir. Antigenlorin, antitellorin vo RNT-antigen kompleksi
arasinda gedon tosirlordon hiiceyrads sabit doyiskonlik meydana ¢ixir, yaranan
hliceyrodaxili maye yumurcuglara (vakuollara) dolur va onlar (vakuol) sisorok
catlayir. Bu zaman mayedon ayrilan xastaliyi mialico edici maddani leykositlor
0zUna calb edir vo onu 6zilina ¢akir. Bu mirakkab proses o vaxtacan davam edir ki,
antigenlor tam dagidilirlar, ya da inaktivlosdirirlor. Xastolik tam qurtardigdan sonra
bu prosesdo istirak edon hiiceyralords aktivlosmis RNT-nin foaliyyatindon antitel
sintez olunur, digor tip hiiceyrolordo RNT-antigen kompleksi oldugu iigiin ani
yeridilon yeni antigens bu kompleks tez reaksiya verir.

Organizmdaki limfositlor, makrofaglar, plazmatik hticeyralor bir hiiceyranin
ardicil doyismolorindon yaramir. Bu hiiceyronin miixtolif vaziyyatlors diigorok
doyismasinin asas manbayi antigens garst miixtalif yollarla 6ziinds antiteli sintez
etmaklo organizma diison antigenlari zararsizlogsdirmokdir. Biitiin canlilar miixtalif
mexanizmlarlo konar maddolordan, bakteriyalardan, viruslardan o6zlorini goruya
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bilirlor.

H.IT.Kerenke (1950) belo hesab edirdi ki, bitkilorin yaralanmaya reaksiyasi
asasan iki faktorla muoyyanlosir:

a) yara sahosindo yeni fiziki-kimyavi proseslorin iso diismasi

b) bitkilorin korreliyativ asililiq doracasinn pozulmasi. Bitki budaqglarinin
zodslonmoasi zamam asagida geyd olunan pozuntular bas verir.

Ik morholods zodo zonasmin yaralanmis hiiceyralorinds qiciglandirict
maddolorin sintez olunmasi, plazmanmn namliyini vo Kegiricilik gabiliyystini
yuksoaldir. Yara sothindo oksidlosmonin yiiksalmasins, yaralanmigs sahonin
hiceyralarinds barpa prosesinin oksidlosmoni Ustalomasing, pH-in tursuluga torof
artmasma imkan yaranir. Kosik zonadaki toxuma hiiceyralorinin intensiv
boélinmoalari vo dedifferensasiyasi mexanizminin Gyranilmasina dair Haberlandin
apardig tocrubalordon molum olmusdur ki, bitkinin zods almis sahasinds sag galan
hiiceyralordo zodo hormonu olan travmatin maddasi sintez olunur vo bu madds
bolunmayan toxuma hiiceyralorini aktivlogdirarak dedifferensasiyaya ugradir vo
mitoz bolinmoalari intensivlosdirir. Bu madds kegirici kanallarin hiiceyralorinda
sintez olunur. Kanal tellorindoki huceyralorin bolinmalarina vo kaliusun amalos
golmasina do tez-tez tosaduf edilir. Bu marholads floema, kslema toxumalarmin va
parenxim huceyralarinin kitlovi mitoz bolinmalari baslayir. Boazi tadqiqatgilar belo
hesab edirlor ki, bu hlceyralorin kiitlovi bolinmalarinin asas sobai kanal tipli
damarlarin astrafindaki hiiceyralorin onlara “tozyiq” gdstormasi naticasindo mitozla
bélinmoa macburiyystinds galmalaridir? Bizim subyektiv fikrimizo gbra, mitozla
bolunmoalar heg do fiziki tasirlordon olmayib, genlorlo nizamlanan informasiyalarin
iso diismosindoan yaranan boliinma mexanizmdir. Ikincisi, bu hiiceyralorin béliinmo
intensivliyinin  yiksaltmoasinin  sobobi  bitkinin  fiziki kimyavi va toxuma
hiiceyralarinin ontogenitik vaziyystds olmasidir. Bu zaman korrelyativ asililiq ilo
maddolor mibadilasinin doyismosinin eyni anda bas vermasi prosesinin bu
hiceyralarin bolinmalarina tasiri mimkin olur. Lakin bizim mulahizomiz o godor
timumidir ki, korrelyativ asililigin doyismasinin hiceyralorin yalniz boliinmo
intensivliyina tasiri ilo yaranmasi az inandirict goriiniir. Bir boliinmo fazasi tigiin
spesifik tasir faktoru olmur va bu prosesin davam etmasino kompleks faktorlar tosir
edir. Bitkilorin zods sahosinin regenerasiyasi zamani oradaki boliinmayan toxuma
hiiceyralorinin dedifferensasiyasindan sonraki hiiceyralorin artimma toxunarkan,
onlarin sinxron boliinmoalora baslamasi mexanizminin izahini, vermamak diizgiin
olmazdi. O da malumdur ki, hiiceyralor bir muhitds mitotik boltntrlorss do, diger
muhitda qgeyri mitotik yol ilo bélundrlor. Mitoz vo amitozun névboli, prosesi
heyvanlarda vo tibbdo genis tosviri verilir. Bazi todgiqatgilar amitoz bolinmani
mitotik boélinma kimi normal gobul edirlor. Amitoza, toxuma hiceyralarinin
bolinmoa moarhalalorinin sonunda va bitiin marhalalori kegmis qocalmis bitki
organlarindaki toxuma hiiceyralorinin amitoz bélinmalarins tez-tez tosaduf edilir.
Bununla yanasi, bir sira bitkilorin kfhnolmis toxuma hiiceyralorini ciicartdikdo,
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onlarin amitozla boliinmalarins tez-tez rast golinir.

O da malumdur ki, bir mihitde normal mitozla béltinan toxuma hiiceyralari
digar muhitds geyri mitotik yol ilo bolins bilirlor. Toxumdan alinmig bitkinin yara
zonasinin toxuma hiiceyralorinds bas veran zododon sonraki hissalorindan
doyiskanliklorin ayrilmasi asagidaki metodla aparilmigdir. Nar toxumundan alimus
cucartilorin ilk 4-5 yarpaq cutliyd olan moarhaloda onun zirva hissasindaki I va 11
yarpaq cutliklorinin st hissasi kasildikdon sonra inkisafda olan har clicartidon 6,
12, 18 vo 36 glindon bir material ayriliqda fikso olunur. Alt1 giinliik inkisaf hissadon
fiksa olunmus materialdan hazirlanmis preparatlarin mikroskopda miigahidasindan
molum olur ki, kosik zonasmin otrafindaki sahodo 6lmiis hiiceyraloro tez-tez
tosadlf edilir. Kosilon sahonin qiraglarindaki hiiceyralor olctlorina gors, zods
zonasindan uzaqda olan hiiceyralora nisbaton iridirlor vo onlarin bazi qrupunda
nivo miigahido edilmir (mikroskopun bdyutmosini artirdigca eyni  kosik
preparatlarda). Mikroskopun boyltmasini artirdigca niivasiz hiiceyralarin sitoplaz-
masinda ranglonmis kigik 6lgiilii qranulalalara sopalonmis (tok-tok) halda tosaduf
edilir vo onlardan bazilari ¢ox kicik niivaciyi xatirladir. O da maraqhdir ki, eyni
tind ronglonmis qranulalarin niivasi olmayan hticeyralordo amolo goldiyi kimi,
nivasi olan hiiceyralords do bu granulalar yaranir va sokkiz-on iki giindsn sonra
yara sathindo adi g6zlo gorinen cixmtilar amolo golir. Kalius toxumasindan
hazirlanmis preparatlar1 boytidiilmiis 6lgiido miisahido etdikdo meristem monboaino
cevrilon parenxim hiceyralarindon forglonan tind ranglonmis hiiceyralor toplumu
yaranmas1 miisahido edilir. Kasiyin st sathinds ¢ox kicik boltinan hiiceyralorlo
yanasl, iri niivasi tind ronglonmis niivaciyi olan kaskin irilosmis hiiceyroalora do
tosaduf edilir. Bu hiceyralor 6lcilorino gora ¢ox nshang olub, adi parenxim
hiceyralarindon 5-6 dofo bdyuk olurlar. Bazi hiiceyralorin sitoplazmasinda 2-5-2
godar nuvacik olur va onlardan biri, nadir hallarda ikisi hamiso Kicik olub, tind
ronglonirlor. 15-20 giindan sonra kasilmis zonanin sothinda bitkinin yerusti boy
inkisafimin ¢ixintilar1 amalo golir. Bitkinin bir organina hor hansi faktorla tosir
etdikdo, digor orqanin toxumasinin va hlceyralarinin amalo galmasine sabab olur.
Bu ciir asitliligin yaranmasi noviin xiisusiyyatindon, inkisaf etdiyi miihitdon vo yas
hoddindan asili olur.

Nar golomlarini torpaga basdirdiqda zods zonasinda kalius amala golmasi
prosesinds kambi, qabiq va 6zok toxuma hiiceyralori bilavasits istirak edir vo bu
prosesa govdo parenximlorini do olave etmok olar. Nar organlarinin gabigi
zadalonmadoan sonra toxumalarda doyiskonlik bas verir vo onun daxilinds yeni tipli
hlceyrolor formalasir. Onlarin arasindaki bazi intensiv bolinon parenxim
hiceyralarinin goxundan traxeidlorin, sgleroximlarin vo meristem tipli hliceyralorin
amoalo galmasina sabab olur. Kaliusdaki yeni meristem monbsindan boy néqtssi
omoalo galir vo bu zona yeni orqanin amoalo golmosinin baslangicina gevrilir.
Burada on maraqlist narin zodo zonasinda omoalo golon kaliusdaki hiiceyra
toplumunun sahosindo budag vo kokiin inkisafidir. Zodo zonasindaki kalius
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hlceyrolorindon  yan  koklorin  omoalo  golmasi miisahido edilmir. Kok
meristemindoki  hliceyralorin  bir hissasi kambial hliceyralordon va onun
téramalarindan smals galir. Bir sira hallarda kalius toxumasindan kok inkisaf etmir
vo kok daha darinds olan kalius amalo gatirici hliceyralordon yaranir. Qalomin
kosilmis zonasinda koklar, kambi peresikli vo digor toxuma huceyralorindan,
xususon kanal dastino yaxin olan toxuma hiiceyralorindon formalasir. Kaliusda
gedon inkisaf prosesindon belo tosovviir yaranir ki, bitkinin organ vo koklori
kaliusdan yaranir. Kaliusdan yaranan budaglar ¢ox hallarda ekzogen olurlar, nainki
endogen mongoali. Kaliusdan formalasan kambidon ikinci gévdonin yani gabiq
elementlori olan 6zok siiasinin inkisafina gotirib ¢ixarir. Coxlu miqdarda gidasi
olan organlar asanligla kalius toxumasini intensiv amalo gatirirlor, nainki gidasi az
olan bitkinin organlari. Adston goalomlarin Ust kosik hissasinds kaliusun zodo
zonasinda omolo golmasine intensivlosdirmok {iciin  qoltugalti tumurcuqlar
qoparihb atilir. Ikinci torofdon kaliusun omolo golmasini xarici miihitin tosiri
(xtisusan nomliyin) ¢ox boyiikdiir. Tetraploid nar formasinin cavan ¢ubuglardan
kasilmis galomloarin yerlsti zods zonasinda kalius almaq tigiin, zods sahasinin zads
anindan kalius amalo golona goadar vo sonraki inkisaf fazalarinda zods zonasmin
sahosinin daima namliyin olmasi ¢ox vacibdir vo bu zaman kaliusun amols galmoasi
prossi intensiv gedir. Otraf miihitin tempraturunun kaliusun amoala galmasine tasiri
cox boylikdiir. Bizim apardigimiz tacrlibalords isiq vo yiksok temperatur kaliusun
zodo zonasinda omalo galmisini gatinlogdirir. Kasilmis golomin daima nomli
zodolonms hor iki hissasine isiq suasi diismoyan 20-22 tempraturda bir-iki ay
muddatinda kaliusun amala galmasi prosesi tezlosir. Bizim nar golomlari Gzarinda
apardigimiz sinaq tacriibalorinds misyyan edilmisdir ki, Giinos diison isiqli namsiz
mihitds zodo zonasinda kalius toxumas: inkisaf etmir. Isiq siiast vo nisboton
yuksok temperatur, zods zonasinda kaliusun amalo golmosi prosesine manfi tasir
gOstormasina baxmayaraq, tumurcuglarin goalomlords ylksok inkisafina miisbot
tosir gostorir. Kimyavi tonzimlayicilorin kaliusun amalo golmosine miishat tasir
etmasi ziddiyyatlidir. Sua vo Yylksok tempratur zods zonasinda kaliusun amaloa
golmosini tormuzlayir. Bir sira bitkilorin yarpaglarindan alinmis sironi zodo
zonasina alavo edib bagladigdan bir miiddst sonra, kaliusun amalo galmo prosesi
zodo zonasinda intensivlagir, lakin regenerasiya prosesinin miiddoti qisalir. Nar
bitkisinin muxtalif organlarinin zadslonmasindon qisa miiddst sonra, asagida qeyd
olunan dayiskanliklor miisahids olunur:

a) yeni tipli hliceyralar formalasir.

b) nivalari intensiv bolunon parenxim hiceyralorinin ¢oxu traxeidloro,
skleroximlara va meristem tipli hiiceyralara cevrilir.

Yeni yaranan meristem monbsindan boy ndqtesi formalasir vo bu saha yeni
organin amoalo golmasinin baslangicina gevrilir. Burada an maraqli marhoalo narin
zodo zonasinda formalasan kaliusun hiiceyra toplumunun sahosinds budaq vo
kokiin inkisafidir. Zoda zonasinda formalasan kaliusdan yan koklor inkisaf etmir.
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KOk meristemindoki hiiceyralorin bir hissasi kambial huceyroalodon va onun
toromaloribdan yaranir. Cox vaxtlar kalius toxumasindan kok inkisaf etmir vo kk
daha darindoki kalius amala gatirici hiiceyralordon yaranir. Qalomin kasilmis zado
zonasinda koklor kambial, peresikl va digar hiiceyralardan xususan kegirici kanal
toplumuna yaxin olan toxuma hiiceyralorindon yaranir. Kaliusdan kegon inkisaf
prosesinds belo tosovviir yaranir ki, bitkinin kok vo orqanlari kaliusdan yaranir?
Kaliusdan yaranan organlar xtsusan koklor cox hallarda ekzogen monsali olurlar
nainki endogen. Kambinin kaliusdan formalasmasi marhalasinds ikinci gévdonin
gabiq elementlorinin vo 0zak sliasinin inkisafina gotirib ¢ixarir. Qidasi bol olan
bitki organlarinin zodo zonasi asanligla kalius toxumasimi omolo gatirir nainki
qidast az olan bitki orqanlari. Adston zodo zonasinda kalius toxumasini amolo
golmoasini intensivlosdirmok Gciin yan tumurcuglar kasilib atilir vo bu prosesds
zoda zonasinda namliyin yuksak olmasi va temperaturun tasir faktoru 6nam dastyir.
Xloroplastalarin sayi1 iki dofo artmus, tetraploid vo diploid nar formalarinin boy-
inkisafin zirve zonasmin yara hissesinin regenerasiyasini habels nar budaglarmin
tobii zodalonan gabigindaki yara boslugu gobaloklo siraystlonmasiindon toxuma
hiceyralarinds yaranan sitoloji, morfoloji doyiskonliklori 6yronmok mogsadi ilo
kosilmis, yaxud =zodo almis zonanin regenerasiyasinin biitiin  inkisaf
moarhalalarindaki material analiz Ggun goturaldr.

Zodo zonasimin koasilmis materiali Karnua mohlulunda fikso edilir. Material
domir hemotoksilin  moahlulunda ranglonir.  Kaliusun omolo  galmasinin
baslangicindaki material Karnua mohlulunda (6:3:1) fikso olundugdan sonra
hemotoksilindo 24 saat saxlanilir. Nukleun tursusunun tadgiqinds Felgen
metodundan istifads edilir. Zodadan 6, 12, 15, 18 va 30 glin sonra marhalo-marhala
sonraki material fikso edilir vo 6 giindon sonra fikso edilmis materialin enina
kosiyindon hazirlanmis preparatlarda O6lii  hiiceyraloro tez-tez tosadUf edilir
(Karnuada fiksa olunmamis vo canli material). Yaranin qiraq hissasine yaxin olan
toxuma htceyralorinin hocmi boyiik olduguna géra onlar, yara sahoasinds olan
hlceyralordon forglonirlor. Bu hiceyralorin goxu g¢oxbucaqgli olub, bazilarinin
sitoplazmasinda niivacik miisahido edilmir. Zads zonasinda daima namliyin olmasi
kaliusun oamola galmasinin intensivlosdirir vo otraf mihitin normal temperaturu
kaliusun amala galmasina mishat tasir edir. Nar golomlori Uzarinds apardigimiz
smaq tacriibalords muoyyan edilmisdir ki, Giinas siiasi diigon nomsiz mihitdo
kalius inkisaf etmir yaxud proses uzanir. Narin {ist tumurcuq organlarina iso Guinag
slias1 miisbat tosir edorak bitkinin yuvinil fazasin1 kegmasini vo budagq amals galma
prosesini stratlondirir.

Daha bdyiidiilmiis preparatlart mikroskopda miisahido etdikds, nuvesiz
hiiceyralars tez-tez tosadif edilir. Sitoplazmada ¢oxlu miqgdarda tind ronglonmis
donaciklora (granulalara) sopslonmis halda rast galinir. Nivasiz hiceyralords
sopalonmis tiind rangli donaciklorin hansi organoid tipina aid olmasi barado fikir
yurttmak ¢ox ¢atindir. Yoagin ki, bu granulalar niiveni formalagdiran kompleks
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stukturlardir. Zadadon 12 gun sonra fikso edilmis materialdan hazirlanmisg
preparatlarin mikroskopda miisahidosi zamani hiiceyra daxilinds ellepsoid formali
tind ronglonan niiva strukturlarini (yaqin ki,) formalagdiran hiiceyralor yagin ki,
kalius toxumasinin asasini qoyurlar. Daha boyiidiilmiis miistavido mikroskopda
preparatlara baxdiqgda meristem tipli hiiceyrolorin preparatin  bir torofindo
toplanmasi miigsahido edilir. Onlarin formasi sferik olub niivalori inca ranglonir.
Bozi hiiceyralordo daha tiind ronglonmis nazik xromosomlari giiclo miisahido
etmok olur.

Yaranin st sothindon gotiiriilmiis materialin uzununa kasiyinds ¢ox kigik
6lculi boltnan hiiceyralors rast galinir. Bununla yanasi yaranin qiraq sahasinda ¢ox
nohang nivaciyi olan hiiceyrilor coxluq toskil edir vo onlarin bazilorinds
nlvaciklorin sayi iki ilo dord adad arasinda olur. Dord niivacikdon biri daima kigik
olgiilii miisahido olunur. Bu hiiceyralarin protoplazmasinda niive vo nivacikdan
basqa ¢oxlu migdarda (granulalar) antitel xarakterli cisimciklor olur vo onlar zado
zonasina diison bakteriya vo gobolokkimilorin sintez etdiyi antigen xarakterli
maddolari neytrallagdira bilirlor. Normal diploid xromosomu olan bitki gabiginin
toxuma huceyralorinin sitoplazmasinda bu tipli ronglonmis qranulalara tosaduf
edilmir. Tetraploid nar formasinin yara hissasine nomliys vo temperatura
reaksiyasini oyronmak mogsadi ilo onun yers yaxin hissasindan inkisaf edon iki
illik zogun (pohronin) orta hissasindon kasilmis goalomlor 0.01% kolxitsin
mohluluna uzun middota goyulur va otaq soraitinds galomin (st nayihhasinds
omolo golon kalius vo kok todqiq olunur. Materiali kolxitsin mohlulunda
(noyabrdan mayn baslangicina gadar) uzun miiddats saxlamagla galomin kasilmis
ust nayihhosindan kaliusun va kokiin yaranmasinin dyranilmasi garsimizda mogsad
olaraq qoyulmusdur. Dord ay miiddstinds (25, 30, 50, 60, 75, 120 giin) Kolxitsin
mohluluna qoyulmus goalomlarin hamisinda inkisaf edon yeni tumurcuglar qoparilib
atilir. ©sas mogsadimiz galomlorin Ust kasik nahiyasinds kalius, kok va bitki alda
etmokdir.

Uzun muiddst kolxitsin mohlulunda galan golomlarin alt kosik hissasina
mohlulunun tasirindan na kalius no do kok inkisaf edir. Qoalomlarin daima namli st
kasik sahasinin golom situnu ilo qabiq arasindaki zonada kalius hiiceyralarinin
osast qoyulur. Qisa miiddst orzindo Kalius hiceyralori gabigin  toxuma
hlceyralarino cevrilorok kasilmis sathi Ortir. Moahz bu prosesin getmamasi Ugtin
kalius hiiceyralori uzun muddsto 6z keyfiyyatini (kaliusun Uzarinds tumurcugun
amoala goalmasi miiddatindo) saxlamast {igiin ona gida va namlik talab olunur. Xarici
mahitin - tosirine  ¢ox hassas olan goalomlorin st zodo sahasindo kalius
hlceyralarinin amalo golmasi marhalalorinds azaciq da olsa kasiyin Ust sathinda
hor hansi ¢atismamazliq bas verdikds, tez bir zamanda kalius hiiceyralori tumurcuq
omalo gotirmadon gabigin normal toxuma hiiceyralorino gevrilorak kasik
nahiyyasoni Ortlr vo yaralanmis zonanin sagalmasi sona yetir. Sagalmis zonanin
(qabigm) st sothinds hor hansi tumurcugun amolo golmasi miigahido olunmur.
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Tetraploid vo xloroplastalarin sayi iki dofo artmis nar bitkisinin galomlorinin st
kasik hissasinda nomlik uzun middat qaldiqda vo 22° konstant temperaturda zodo
zonasinin  toxuma hiiceyralorinin  dedifferensasiyasi intensivlosir, mitoz
bélinmoalarini  onlar davam etdirirlor. Bu prosesin gedisi zamam Kkalius
hiceyralorinin  Gst kosik nahiyssi boyu yayilaraq iizorinds formalasan
tumurcuglardan bitki inkisaf etmoyo baslayir. Tumurcuglarm ilk inkigaf
morhalasinds boy néqtesinin govds yaradici hissasi ¢ox zaif inkisaf etsa do, bu
hissa tam goriinmasa do hamin zonadan iri vo mixtalif 6lculu yarpaglar siratlo
inkisaf edir. Vizual miisahidodon belo tosovviir yaranir ki, narin yarpagi kalius
hlceyralorindon inkisaf edir. Lakin bu aldadict gérliinmoyan gévds yarpag tam
béyiidiikdan sonra intensiv inkisafi kalius iizorinds davam edir. Uclincii marhalada
Uzarindo bitki olan kalius sahasinin hiiceyralari agar toxuma hiiceyrarina gevrilirsa
onda galomin Ust kalius nayihasinda amala galon bitki mahv olur, yox agar kalius
hlceyralori 6z keyfiyystini saxlayirsa, onda kalius hiiceyralori cevrilorok kok
hiceyralarinin baslangicini verirlar. Belaliklo, galomlarin Ust kasik zonasindan bitki
Vo kokin oldo edilmasi zamam kalius hiiceyralori uzun middoto 6z xassasini
itirmadikda onlardan ilk marhaloda bitkinin ¢ziinu veran tumurcug, ikinci etapda
iso kdk amoala galir. Qalomlarin (st kasik sahasindon gotiiriilmiis material Karnua
mohlulunda (6:3:1) 24 saat middatinds 25° temperaturda fikso edilir. Gostorilon
muddat arzinds golomlarin kolxitsin mohlulunda olan alt kasik hissasinds na kalius
amoala galir, no do kok inkisaf edir. Lakin normal miihiti olan soraitds golomlorin
Ust kasiyinin gabigla gévds arasinda daima nomli hissasinds Kkalius hiiceyralarinin
intensiv ¢oxalmasi baslayir vo qisa miiddotda kasiyin hor torofi bu hticeyralarlo
dolur. Kasik zonasinin regenerasiyasi bir-birindon forglonan miixtslif yollarla
davam edir. Birinci halda agar galomin (st kasik nahiyasinds ¢ox clizi belo namlik
catismamazligi bas verorss, onda kalius hiceyralorinin  gabigin  toxuma
hiiceyralorino  gevrilmosi  prosesi intensivlosir vo Sothi gabiq toxumasinin
hlceyralori ilo Ortlllir vo regenerasiya prosesi sona ¢atir. Sagalmig zonanin
Uzarinds har hansi tumurcugun inkisafi miisahids edilmir. Xloroplastalarin say1 iki
dofo artmis formadan kasilmis golomlori uzun muddst kolxitsin mahlulunda (60
giin) saxladigda vo golomlorin Ust kesik zonasi daima nomli vo 22° konstant
temperaturda qaldiqda, tist kasik strafinin toxuma hiiceyralorinin dedifferensasiyasi
intensivlasir vo zado zonasmin toxuma hiiceyralorinin mitoz bollinmalori kitlovi
xarakteri alir. Bu miiddot orzindo yara sothinin (st hissasinds bir necs yastiglar
inkisaf edir. Yastiglardaki hiiceyrolorin dedifferensasiyasi naticasinds (meristem
hiiceyralarina banzar) galomin Ust kasik sahasinin hiiceyralari kalius hiiceyralorina
cevrilir vo kaliusun izarinds ilk ndvbads yarpaglar formalagir. Onlarin bazilori iri
olub, normal nar bitkisinin yarpagindan dofolorlo boyiik olur. Yarpaglarin
inkisafinin sonuna torpaga yaxin yarpagin dedifferensasiya olunmus ndqtasindan
govdo inkisaf edir. Qolomin Ust yara sothini Orton kalius hiceyralorinin
sitoplazmasinda xromosomlarin say1 miixtalif olur, lakin diploid xromosomu olan
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hlceyralorin say1 daha ¢oxdur vo muxtalif xromosom say1 olan kalius huiceyralari
olan sahads kontroldan fargli tumurcug va bitki inkisaf edir. Qalomlarin Ust kasik
zonasinin miixtalif xromosom say1 olan tumurcuglardan inkisaf edon birinci, ikinci
Vo Uguncl zirvadoki yarpaq cltliyd olan hissani tagribon 5 sm zirvadon asagidan
golomi kasdikdon sonra kasilon st kalius va yarpaq olan hisss, inkisafda olan bitki
ilo birlikds gidali torpaga boy noqtasine gadar basdirilir, bir sortlo ki, kalius olan
hisss torpaga basdirilana qador kalius toxumasi digor funksiyadasiyici toxumalara
cevrilmomis qalsin. Qisa zaman miiddotinds Kalius hiiceyralori kdk hiiceyralaring
cevrilorak kokin amala galmasinin manbaina gevrilir. Tacriibenin qoyulmasindan
25 guin sonra golomin (st zodo nahiyasindon analiz ti¢iin gotiiriilmiis materildan
uzununa hazirlanmig kasiklorin mikroskopda miisahidasi zaman uzunvari parenxim
hiiceyralarino tez-tez tosadiif edilir. Preparatlarda dagilmis zodolonmis hiiceyralor
kifayot godordir. Burada bazi ¢ox irilogsmis nahong hiiceyralorin sitoplazmasinda
nlvalor miisahids edilir vo onlarin daxilinds nlivaciklorin say: bir adoddon goxdur.
Nivaciklar niiva daxilinds nlvaya banzayirlar. Bu tipli nohong hiiceyralora yara
sahosindon gétiiriilmiis materialdan hazirlanmis preparatlarda rast golinir. 30
gindan sonra Kolxitsin mohlulunda saxlanmis golomlorin Ust kasik zonasinda
kalius tipli hiceyro toplumunun yaranmasi prosesi gedir. Hiiceyralorin
sitoplazmasinda niivo materialina bonzar donaciklor (qgranulalar) sopslonmis
mikroskopda miisahido olunur (protokarionlar). 50 glindon sonraki materialin
mikroskopda miisahidosi zamani kalius hiiceyralori traxeidlorlo birlosorak xtsusi
geyri adi strukturu amalo gatirirlor. Yaraya yaxin sahodoki hiiceyralorin ¢ox boyiik
diizgiin formasi olmayan niivasiz hiceyra strukturunu yaradir. Kolxitsin
mohlulunda 60 giin saxlanilan qgolomlorin st kisik zonasimin boy inkisafi,
golomlarin daxili gida hesabina bas versads, sonraki miiddota gida tiikendiyi Ggiin
Ust kasik zonada inkisaf edan bitkinin inkisafi dayanir. Kaliusdan alinmig ciicartinin
iri yarpaglart todricon 6z parlaghgini itirmays baglayir. Mahz bu morhalods
golomin Ust kasik nahiyasinds kaliusdan inkisaf edon bitki, st kasik nahiyasindan
5-6 sm asagidan kosildikdon sonra, kosik zorindo bitki inkisaf edon 5-6 sm
uzunlugundaki galomlor ¢ox giiclii gidal torpaga ciicartinin inkisaf zonasi agiqda
galana godor basdirilir vo sulanir. Taqriban iki saat sonra clicartinin Gzarindoki
yarpaqglarin parlagh@ borpa olunur. Yeddi gin qullugdan sonra bitkinin alt
hissasinda kokin amala galmasi bas verir vo tam bir aydan sonra ciicartinin kok
sistemi tam boarpa olunur va galomin kasik zonasinda inkisaf edon bitki inkisafini
davam etdirir. Torpaga bastirilan 5-6 sm uzunlugunda kaliusu olan kosik zonanin
Uzorindo inkisaf edon bitkinin alt zonasindan gotiiriilmiis materialin sitoanalizi
zamant oradaki kalius huceyrslorinin dedifferensasiyasindan sonra bu zonanin
coxbucagli toxuma hiiceyralorindon intensiv bdliinan meristems banzar sferik
formal1 hiiceyralor inkisaf edir. Bu hiiceyralorin amoalo golmasindan 6ncs kegirici
liflor g6vdo strukturunun hiceyralordon inkisaf etmoys baslayir. Bu zaman persikl
zonanin kegirici lif hiiceyralorinin yaxinlhigindan kdk meristem hiiceyralarinin asasi
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qoyulur. Buradaki bir sira hiiceyralorin ¢ox kigik olmalarina baxmayaraq niivalori
iri hacmds olub, daxilinds ¢coxlu sayda miixtalif dl¢tll nivaciklor miisahids edilir.
Belalikls, nar goalomlarinin yeristl kosik zodo zonasinda kaliusun, kokiin amala
golmasi morhalasinds niiva vo hiiceyralor mixtalif ontogenetik vaziyyatlora
diisiirlor va onlar hom mitotik, ham do amitoz yol ila boltndrlor. 75 gundan sonra
yuxarida geyd edilon Kalius hiiceyralorinin dedifferensasiyasi sonra da davam edir,
kecirici sistemlor gbzlo gOrinmoys baglayir vo onun divarlari galinlagir.
Sellilozanin vo kraxmalin hiiceyralords sintezi intensivlasir, qisa miiddotdo probka
toxumasi yaranmaga baglayir vo 120 giindin sonra qeyd olunan atributlarin inkisafi
sliratlo davam edir. Narin yarpaginin saplagi ¢ox godok olub, ¢cox hallarda ona
diggatlo vizual miisahidods onun budaga yapigmis kimi goriintiilori olur. Lakin
saplagi yarpagla birlikdo inozits qoyduqda, yarpagin uzun miiddsto (yeddi glins
godor) saglam qaldigi miisahido olunur. Lakin kigik saplagin uzun miiddat inozitda
galmasina baxmayaraq na kaliusun, no do kokiin amala golmasi miisahids edilmir.
Tacribalor tokrarlanarsa bels eyni naticalor alinir. Burdan da bela naticaya galmak
olar ki, narin yarpaq saplagi qida miihitino qoyulsa belo saplagda kaliusun va
kokin omolo golmasi miisahido edilmir. Tetraploid nar bitkisinin saplaqli yarpagi
Uzorindo apartilmus  tocrlibalor zamam miisahido edilon doyisikkonliklorin
yaranmasinin miixanizmi ¢oxdan tadqiqatgilarin maraq dairasindadir. Biz belo
hesab edik ki, gapali sistemds yarpagim saplaginda kaliusun kokiin amalo golmoasi
mexanizminin agilmasi fizioloji proseslorin 0yronilmasini asanlagdira bilar. Yarpaq
saplagi kok verdikds o bir sira doyiskonliklora maruz galir. Lakin yabani, madani,
xloroplastlarin say1 iki dofo artmig poliploid nar formalarinin yarpaqlarinin
saplaglar1 tizorinds aparilmis uzun miiddotli tokrar tocriibolor zamam saplagin
kasilmis zads zonasinda na kaliusun, no do kdk verici hliceyralarin amala goalmasi
miisahido edilmomisdir.

Naticalar

1. Organizms daxil olan toksidloro qarsi yara monbasinda neytrofillor vo
kigik granulalart leykositlor toplanmir. Onlar antigentlor olan zonadaki zororli
hissaciklori udurlar. Neytrofillords olan ferment granulalari asanligla onlar1 hall
edirlor. Neytrofillor antigenlati udan xiisusi funksiyali qoruyucu hiiceyralor olub,
sonda dagilmaqla galan antigenlorin neytrallasmasma zomin yaradirlar. Olmiis
neytrofillordon ayrilan xiisusi torkibli maye qanin plazmasina qarigsaraq yara
sothinda Ortlik amola gatirir.

2. Neytrofillor zohorli maddoslori xaste monbadon udduqdan sonra onlarin
hocmlori  genislonorok  makrofaglara cevrilirlor.  Mikrofaglar antigenlarin,
neytrofillor iso onlarin ifraz etdiyi maddoalori yani duman hiceyralorinin
qranulalarini vo fermentlori ilo antigenlorin dagilmis hiccaciklorini udurlar.

3. Bu prosesin ardicil gedisindo makrofaglarda ¢oxlu migdarda DNT sintez
olunur. Onlar tez-tez bolinmoklo saylarin artiraraq yara zonasimi leykositlorlo
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doldudururlar.

4. Makrofaglar 0zlorinds sintez etdiyi ferment va antitellorin kémayi ilo
antigenlarin dagilmasini tomin etmokla, onlarm amin tursularina va sokarlora gador
parcalayaraq qoruyucu hiiceyralorin gidasina gevrilirlor.

5. Bu prosesin gedisinds bozi antigenlor dagilmayaraq xastolik tam sagalana
godar hiiceyralarin daxilinds galirlar. Bizo molum olmayan saboblordan antigeni
olan bazi hiiceyralor bélinmalar zamani antigenloari nasildon naslo Gtirdrlar.

6. Organizma eyni antigenlor tokrar daxil olduqgda, birinci dofo daxil olan
antigenlordon forgli olaraq ikinci dofs yara zonasina galon neytrofillorin migdari
azalir. Onlar eyni antigenlors qarst ¢ox haossas olub sisirlor va neytrofillorin
irilosmis korpalorin daxili maye ilo dolur. Bu zaman makrofaglar horokatsizlosirlor
va onlarda eozinofillor toplanmir. Onlar sismis hiiceyralors yapisaraq, sitoplazmaya
daxil olmagla onlar1 tam dagidirlar. Naticado Xasts monboina goalon mikrofaglar vo
limfositlor dagilmuis hiiceyralorin qirintilarinmi, kéhnalmis va islonmis eozinofillarini
udurlar.

7. Heyvan vo insanlarda oldugu kimi bitkilords do xarici mahitin moanfi
tosirlorino garst hiiceyralorindo tokamilds formalagmis miixtolif mexanizmlara
gopar ¢akilir. Bu mahdudiyysatlor grupuna bitki budagimin gabigi, onun toxuma
hiiceyralorinds sintez olunan qoruyucu yaglar, fermentlor, stimulo edicilor vo bir
sira ziilal torkibli neytrallagdiricilar daxildir. Lakin bitki hiiceyralorinds sintez
olunan antitellor yuxarida qeyd edilonlordon basga qoruyucu hoaddi kegon
antigenlorin muxtalif clcllorin, bakteriyalarin, viruslarin orqanlarda yaratdiglari
zodaloari do sagaltmaq xiisusiyyatino malikdirlar.

8. Bitkilorin toxuma hceyrolorinds sintez olunan xarici amilloro qarsi
maddalor (antitel) ekzogen zorarvericilorin sintez etdiyi maddslorlo immun
reaksiyasina girorok onlar1 neytrallasdira bilirlor.

9. Bitkinin qabigt miixtalif hosorat vo cuctlorlo zadolondikds, zado
bosluguna daxil olan miixtalif bakteriyalar, viruslar, gébalokkimilor boslugun nomli
muhitinds inkubasiya olunan middatds gox zoharli maddalor sintez edirlor vo bu
maddolor gabigin zado otrafindaki toxuma hiiceyralorino manfi tasir gostorarak,
onlarin bir hissasini mohv edir, digor hissasinin  genomunu doyisdirarok
dozimluluk xassisasine malik olan yeni tipli hiiceyralari amols gatirirlor.

10. Nat bitkisinin yarpagi, budaglari, govdasi, ¢igayi vo meyvasi muxtolif
bakteriyalarm, viruslarin, gaboloklorin, viruslarin monfi tasirine moruz qalir vo
naticada nar bitkisinin bir hissasi mahv olur, digar hissasinin boy inkisafi zaif gedir,
mohsuldarliq asag diisiir.

[0. Nar orqanlarinin gabig1 zodolonmoadoan sonra toxumalarda doyiskonliklor
bas verir Vo onun daxilinds yeni tipli hiiceyralor amals golir. Onlarin arasinda bazi
intensiv boltnan parenxim hiiceyralorinin goxundan traxeidlorin, sgleroximlarin vo
meristem tipli hiiceyralorin amolo golmasina sobab olur. kaliusdaki yeni meristem
monbaindan boy noktesi inkisaf edir vo bu zona yeni orqanin amala galmasinin
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baslangicina gevrilir.
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PHYSOSPERMUM (SISMEYVO) CORNUBIENSE (L.) DC. NOVUNUN
YERUSTU HISSOSININ FITOKIMYOVI TODQIiQi

Acgar sozlar: Physospermum cornubiense, izopeusenidin, umbelliferon,
sideretin, amyarin

Physospermum cinsi Umbelliferae fasilosino aiddir. Azorbaycan florasinda
Physospermum cinsinin bir ndviine rast golinir: Physospermum cornubiense (L.) DC.
(= Danaa nudicaulis (M.Bieb.) A.Grossh.)  coxillik bitkidir. Azorbaycanda
Physospermum cornubiense fitokimyasi ilo bagli he¢ bir arasdirma aparilmamigdir.
Moqalads bitkinin kimyavi torkibi dyronilmis vo strukturlar1 aydinlagdirilmigdir.

Ph.cornubiense, Al,O3 ilo doldurulmus siigo siitunda xromatoqrafiya olunmus vo

comi 4 maddo almmusdir: 1. izopeusenidin (CyH»0;, o.t 137,0-138,0 °C), 2.
umelliferon (CeHgOs, o.t 233-234°C), 3. sideretin (C 10H ¢Og, o.t 271-272 °C), 4.
amyarin (CxH 50, o.t 189-190 °C) aldo olunmusdur. Maddalor Ph.cornubiense-nin
yeriistii hissolorindon alinmig ekstraktlardan tocrid olunmusdur.

I'.K.Mameoosa

®UTOXUMHUYECKOE U3YYEHUE MOBEPXHOCTHOM YACTHU
THUITA SPHYROSPERMUM CORNUBIENSIS (L.) DC.

Knwowueevie  cnosa:  Physospermum  cornubiense,  usoneycemuoum,
yMberugepor, cuoepemun, AMuaput

Physospermum otaocutcs k poxy Umbelliferae. Bo ¢uope Asepbaitmkana
BCTpeuaercst oJuH By poxa Physospermum: Physospermum cornubiense (L.) DC. (=
Danaa nudicaulis (M.Bieb.) A.Grossh.) Muorosieraee pactenue. McciemoBaHust
¢duroxumuu Physospermum cornubiense B Asep0Oaiikane He MPOBOAWINCH. B cTaThe
UCCIICYCeTCSl XUMUYECKHI COCTaB PACTCHUSI M YTOUHSIETCS €r0 CTPOCHHE.

Ph.cornubiense xpomarorpadupoBann Ha CTEKISIHHOW KOJIOHKE, 3arlOJHEHHOI

Al,O3, 1 Bcero 6buto monyudeno 4 BemiectBa: 1. m3omeycenumun (CpiHppO7, T.rmm
137,0-138,0°C), 2. ymemmudepon (CgHsOs, T.mr. 233-2340 °C), 3. cumeperud
(C10HgOg, T.. 271-272 ° C), 4. ammapun (CyH 500, T.mn.189- 190°C). Bemectsa
OBLIH BBIZICTICHBI M3 YKCTPAKTOB C MOBEpXHOCTHHIX YacTeld Ph. Cornubiense.
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PHYTOCHEMICAL STUDY OF THE SURFACE PART OF THE TYPE
SPHYROSPERMUM CORNUBIENSIS (L.) DC.

Keywords:  Physospermum cornubiense, isopeusenidine, umbelliferon,
sideretin, amyarine

Physospermum belongs to the genus Umbelliferae. One species of the genus
Physospermum is found in the flora of Azerbaijan: Physospermum cornubiense (L.)
DC. (= Danaa nudicaulis (M.Bieb.) A.Grossh.) Is a perennial plant. No research has
been conducted on the phytochemistry of Physospermum cornubiense in Azerbaijan.
The article studies the chemical composition of the plant and clarifies its structures.

Ph.cornubiense was chromatographed in a glass column filled with Al,O; and a

total of 4 substances were obtained: 1. isopeusenidine (CH,,07, m.t. 137.0-138.0 °C),
2. umelliferone (CyHeO3, m.t. 233-234°C), 3. sideretin (C1gHeOs, M.t. 271-272°C), 4.
amyarine (CsHsoO, m.t. 189-190°C) was obtained. The substances were isolated from
extracts from the surface parts of Ph.cornubiense.

Giris

Physospermum  (Sismeyva)  cinsi  Apiaceae  fosilosino  aiddir.
Physospermum cinsinin dinyada 16 novi yayilmisdir [4,5].

Azorbaycan florasinda iso bu cinsin 1 ndviino rast golinir:
Physospermum cornubiense (L.)DC. (=Danaa nudicaulis (M.Bieb.)A.Grossh)
Cilpaqgovda sismeyva [1, 2].

Ph.cornubiense novi (D.nudicaulis) 21.07.2019-cu ildo Goadoboy
rayonunun Kigik Qaramurad kondi otrafindan, tala adlanan sahadon
toplanmigdir. Bitki toxum omologotirmo fazasinda y1gilmisdir.

Ph.cornubiense (D.nudicaulis) novi ¢oxillik bitkidir. Bitkinin yerust
hissasinin hiindiirliiyli 70-80 sm-dir. Uzun saplagli timumi yarpaqlar1 2-3 adoad
olub kokotrafinda yerlogir vo lolokvaridir. Govdesi ¢ilpaqdir. Cigoklori ag
ronglidir. Yeni omolo golmis meyvolori zeytunu yasil rongdo, yetismo dovriindo
is9 tiind sabalid1 rongds olur. Toxum saplagi Ism-dir. Saplaq {izerinds iki adod
toxum yetisir. Bu toxumlar bir-birina (basiq hissadon) bitismis voziyyatds olur.
Toxumun digor torafi siskindir. Yetismis toxumlara toxunan zaman bir-birindon
ayrilaraq otrafa sopalonir [3, 5.248-250].

Odobiyyat molumatlarina osason bitkinin toxumlarindan sirniyyat
mohsullarinin hazirlanmasinda lozzatverici dad mogsadilo istifado olunur [6,
s.57].
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Sakil 1. Physospermum cornubiense

Azarbaycanda Ph.cornubiense (D.nudicaulis) noviinun  fitokimyavi
arasdirmasit movcud deyil. Ilk dofo bizim torofimizdon bitkinin bioloji foal
maddalari dyronilmisdir.

Material vo metodlar

Bitki materiali

Ph.cornubiense noviiniin yeriistii hissalori Kigik Qafgazin orta dag
qursagindan, Kig¢ik Qaramurad kond otrafinda yerloson tala adlanan sahodon,
seyrok koluglu ¢omonlikdon (21.07.2019-cu il) yigilmisdir. Azorbaycan Milli
Elmlor Akademiyasi Botanika Institunun herbari fondunda olan herbarilorlo
eynilosdirilmis (Zongilan rayonundan 24.08.1987, Qusar rayonundan 13.07.
2006 yigilmis herbarilor osasinda ) vo toyin olunmusdur. Bundan sonra is
laboratoriya soraitinds hoyata kegirilmigdir.

Ph.cornubiense noviiniin (1 kq) yeriistii hissalorini {i¢ dofs (hor dofs ¢
giin saxlamaqla) asetonla ekstraksiya edorok ekstraktiv maddolor comi
almmisdir. Qaliq tiind yasil rongdo qotranabonzor bioloji foal maddolor
comindon ibarot idi. Cixim-28q (mohsuldarliq=5,6%) olmusdur. Qatran 10 q
CHCI3 (50 mL.) hall edildi vo Al;03 ilo (neytral, III-IV daraco faalliga malik)
doldurulmus siiso siitun {izerindo xromatoqrafiya edildi. Xromatoqrafiya
siitununda maddoslor miixtolif {izvi holledicilorlo (heksan, benzol, xloroforum,
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spirt) elyuasiya edilmisdir. Hor fraksiyanin hacmi 100 mL. olmusdur. Elyuent
kimi heksandan, heksan+benzol (2:1; 1:1; 3:1; 10 fraksiya), benzol (14
fraksiya), xloroform+ benzol (1:1; 8 fraksiya), xloroform (12 fraksiya),
xloroform+ spirt (99:1, 95:5 20 fraksiya) istifado olunmusdur.

Naticalar va onlarin miizakirasi

Physospermum cornubiense (L.)DC. bitkisinin asetonla ekstraktindan
almmis ekstraktiv maddolor cominin xromotoqrafiyast zamani 4 maddo
alinmigdir. Maddolori fordi sokildo almaq tiglin siitunlu xromatoqrafiya
metodundan istifado olunmugdur. Kimyovi vo spektral noticoloro osason
maddolorin qurulusu miioyyon edilmisdir.

Maddo-1. Siitunlu xromotografiyva iisulu ilo madda birin fordi sakilda
alinmast va eynilagdirilmasi. Xromatografiya sttununun xloroform+ benzolla
elyuasiya edilmis 23-24-cii fraksiyalardan fordi sokildo kristalik maddo
izopeusenidin alinmisdir. Maddoni sulu etanolda kristallasdirdigdan sonra
element torkibi Cy;H207, o.t. 137,0-138,0°C olmusdur. Totqiq etdiyimiz
molekulun (izopeusenidin) iQ-spektds hidroksil qrupa (3486 sm-1), &-lakton
tsiklinin vo miirokkob efir qrupunun C=O qruplarina (1717 sm-1), sado efirlorin
vo aromatik sistemin ikigat rabitolorino (1645, 1624, 1604, 1579, 1545 sm-1)
aid udulma zolaglar1 vardir.

(1). izopeusenidin

Maddonin fiziki-kimyovi xassolorini vo IQ-spektirini molum xatti
furokumarinlor sinfindon olan izopeusenidin-nin parametirlori ilo miiqayisa
edorok maddo izopeusenidin kimi eynilogdirilmisdir. Birlosmenin *H NMR-
spektrindo olan furokumarin osasmin signallari: 6,17 (d., J=10,00 Hz, H-
3), 8,00 (d., J=10,00 Hz, H-4), 6,95 (d., J=2,50 Hz, 1H, H-3%), 7,57 (d., J=2,50
Hz, 1H, H-2),6,98m.h. (s., 1H, —CH=, H-8) miioyyon edilmisdir. iQ vo 'H
NMR -spektirinin eynilogdirilmosindon alinan naticolor osasinda, totqiq
etdiyimiz maddonin qurulus formulu izopeusenidin-nin qurulus formulu ilo eyni
olmas1 miiayyanlagdirilmisdir [4 $.165].
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Madda-2. Xromatografiya sttununun elyuasiyasi zamani
xloroformun+spirt 95:5 nisbotindo qarsig1 ilo elyuasiya edilmis, 59-60
fraksiyalardan ikinci kristalik madde almmmisdir. Maddonin element torkibi
CoHgO3, 2.t.233-234°C-dir. IQ — spektr vmax 1713, 1688 (CO-5- lakton), 1622,
1613,1575, 1512 sm™ C=C aramatik tsiklini sociyolondiron udulma zolaqlari
vardir. Totqiq etdiyimiz maddonin-spektri umbelliferonun (7-oksikumarin) 1Q
spektirlari ilo oxsar oldugu tiglin eynilosdirilmisdir [7 s 248].

L
HO O "0

(2). Umbelliferon

Totqiq etdiyimiz maddonin molekulunda olan karbon atomlarinin say1
miioyyonlosdirilmisdir. *C NMR-spektrindo 9 karbon atomuna xas 9 singlet
signal miisahids olunmusdur. UB-isiqda iso Amax 216 ( Ige 4,08 ), 244 (Ige 3,45),
254 (Ige 3,35), 300 (Ige 3,90) 324 (4,16) miisahido olunmusdur.

Maddas-3. Totqiq olunan maddonin element torkibi CioHgOgs o.t. 271-
272°C olmusdur. ©ldo olunan madds agiq sar1 rongli toz halinda ¢okiintiidon
ibarot olmusdur. Totqiq olunan birlogsmonin karbon atomlarinin protonlar1 spin-
spin qarsiliglt tosirini tamamilo dof etmisdir. Cokilmis B¢ NMR-spektrdo
Oyrondiyimiz birlogsmonin molekulunda 10 karbon atomunun oldugunu gostoron
10 singlet sigqnal aydinlasmisdir. *C-NMR C, -160.87; C;-108.62; C4-183.74;
Cs- 161.86; Cs- 99.14; Cy- 164.94; Cg- 94.50; Co-158.12; C40-104.88.
Birlosmonin 'H NMR-spektirlorindo sahesi bir proton (1H) vahidino borabor
olan (300MHz, DMSO-d6, J/Hz &-ppm, J/Hz); 6.16 (1H, s, H6), 6.46 (1H, s,
HS8); 6.51(1H,s, H3); 12.9 (OHS,s), 11.10 (OH7, s) signal miioyyan
olunmusdur. Tatqiq etdiyimiz maddonin 1Q-spektrinin sideretin-nin IQ-spektri
ilo eyni olmasina gora birlosmoa sideretin (5,7,8-trihidroksi-6-metoksikumarin)
ilo eynilosdirilmisdir [8, s. 223-225].

)

oH

OH 0
(3). Sideretin (5,7,8-trihidroksi-6-metoksikumarin)
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Yuxarida geyd etdiyimiz 'H, BC NMR- spektirlorin askarlanmasindan
alinan naticalari analiz edarak totqiq etdiyimiz madds (3) kumarinlors aiddir.

Madda-4. Tatqiq etdiyimiz maddonin alinmasi vo eynilasdirilmasi.
Element torkibi C3oHs00, 2.t.189-190°C. 1Q-spekrtindo hidroksil qrupa (3449-
3343 sm™) vo ikiqat rabitoys (1670- 1568 sm™) aid udulma zolaglar:
movcuddur. Maddonin hidroksil qrupu ikilidir.
Maddonin xloroformda mohluluna sirko anhidridi va iki damci sulfat tursusu
olava etdikdo todricon gdy-yasil rongin omolo golmosi reaksiyada birlogsmonin
sterinlor qrupuna aid olmasinin gostaricisidir (Libermann-Barhard: 2020, soh
223-225). C NMR spektrindo 30 karbon atomuna xas otuz singlet signal
misahidos olunur. Bels ki, C; -38.75; C,-26.22; C3-79.00; C4-37.57; C5-54.15;
Cs -18.36; C7-31.44; Cg-39.77; Co-46.61; C10-35.92; C11-122.70; C12-121.70;
C13-143.15; C14-41.70; C15-25.92; C16-25.14; C17-32.63; C13-46.21; C19-46.81;
C10-31.06; Cy1-33.72; C,,-36.13; Cy3-27.09; Cy4-15.49; C,5-15.58; Cy-17.80;
C27-26.59; C23-27.39; C29-33.34; C30-23.68
Maddonin 'H NMR spektrindo (1H,dd, J=10.8, 4.4, H3) 0.74 (1H,d, J=11.4,
H5), 5.18 (1H,s, H12), 1.76 (2H, td, J=13.8, 4.2, H16), 2.00 (1H,m, H19), 0.79
(3H, s, H25), 0.83 (3H,s, H 23 ), 0,87 (3H,s H29), 0,87 (3H, s, H30), 0.93
(3H,s, H24), 0.96 (3H,s, H 26), 0.99 (3H,s, H 28), 1.13 (3H, s, H27). Maddonin
fiziki-kimyovi (element torkibi, rongli reaksiya vermosi) xassolori onun
bitkilords ¢cox yayilmis B amyarinlo eynilosdirmoys imkan verir [9,10].

=
=
=

..-u””_

HO

lr“nlh_

(4). Amyarin

Beloliklo, yuxarida qeyd etdiyimiz bioloji foal maddolorin 'H, **C
NMR-spektrlorinin agkarlanmasindan alinan noticolor osasinda analiz edorok
totqiq etdiyimiz maddonin sterinlor qrupuna (f amyarino) ehtimal olunan
qurulus formulu (4) vermok olar.
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Ph.cornubiense ndviiniin yeriistii hissalorindon oldos edilmis bioloji faal

maddolorin, dorman mogsadlorls istifadasini tovsiys etmoyas imkan verir.

n
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KUR CAYINDA MOCRA PROSESLORININ OYRONILMO
VOZIiYYOTI VO DASQINLARIN ELMI OSASLARLA
IDAROOLUNMASINA YANASMALAR

Acar sozlar: Kiir cayi, macra proseslori, meandiwrlar, riyazi modellasma, tabii
folakat, dasqin, sel, su sorfi

Mogalo, Kiir cayinda mocra proseslorinin  dyronilmosi  voziyyatinin
aragdirilmasina, Kiir ¢ayinda dasqinlarin elmi asaslarla idarsolunmasina toklif edilmis
yanasmalar1 6yranmays Vo sistemlosdirmoys hosr olunmusdur. Kiir ¢ayinda mocra
proseslori noticasinds yaranan dasqinlarin elmi osaslarla idaroolunmasina miixtolif
tadgiqatlarda forqli yanasmalar, maraqli tokliflor irsli siiriilmiis, o ctimladan riyazi va
hidravlik modellosmalar aparilmigdir. Kiir ¢ayinda suyun saviyyasino nazarst edon
avtomatlagdirilmis informasiya-6lgmo sisteminin modellagdirilmasina sistemli cohd
gOstorilmisdir. Bu todgiqatin magsadi Kiir ¢aymim morfometrik parametrlori vo
hidroloji rejimi haqqinda moévcud elmi moalumatlar1 vo empirik materiallart nazars
almagla, habels relyefin t¢olciliu rogomsal modeli (3D-RRM) va cografi informasiya
sistemlori (CIS) kimi analitik iisullardan istifado etmoklo, cayda suyun soviyyasine
nozarot edon avtomatlagdirilmis informasiya-6lgmo sisteminin  modellosdirilmasi,
homginin ~ belo  modelin  golocokds  reallasdirilacagi  toqdirds  dasqinlarin
prognozlasdirilmasi va idara olunmasi imkanlarinin aragdirilmasindan ibarat olmusdur.

3.3.Pamazannvl

COCTOSAHME U3YYEHHOCTH PYCJIOBBIX IPOLIECCOB HA PEKE
KYPA U ITOAXO/AbI K YIIPABJIAEMOCTHU HA HAYYHBIX
OCHOBAHUSAX HABOJHEHUSIMU B PEKE KYPA

Knwouesvie cnosa: pexa Kypa, pycrosvie  npoyeccwi,  meanopwi,
Mamemamuieckoe MOOeIUposanue, HNPUpoOHvle KAMAaKIu3Mvl, HAB0OHEHUe, cell,
pacxoo 600vl

Cratps TIOCBAIIEHA U3YUSHUIO COCTOSIHUSI M3YUEHHSI PYCIIOBBIX ITPOIIECCOB B pEKe
Kypa, wusyueHuto u cucreMaruzaluy NOpeAjaraéMbIX TMOAXOJOB K  YIPaBICHUIO
HaBOJHEHUsAMU B peke Kypa Ha HaydyHOW OCHOBE. Pa3iuuHble MOAXOJIbI, MHTEPECHBIE
MIPEIUTOKEHMSI, a TakKe MaTeMaTHUeCcKOoe W THAPABINYECKOEC MOJICIHPOBAHHUE
BBIIBUTAJIMCH B PA3IMYHBIX MCCIECJOBAHUSX [0 HAYYHOMY YIIPABJICHUIO HABOJIHEHHSAMU,
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BBI3BAHHBIMH TIpolieccaMu  y pyciaa pekn Kypa. bpula mpeanpuHsTa TONMBITKA
CMOZICIIPOBATh  ABTOMATHU3MPOBAHHYIO HMH()OPMAIMOHHO-M3MEPUTEIILHYI0  CHCTEMY,
KOHTPOJIMPYIOIIYIO YpOBeHb Bozbl B peke Kypa. Llenbio maHHOTO HMCCIEIOBaHHS TaKKe
SBISACTCSl C YYETOM HMMEIOLIMXCS HAyYHBIX JAHHBIX M SMIMPUYECKUX MAaTepHAIOB IO
MOpP(OMETPHUYECKHM T1apaMeTpaM H THAPOJIOTHYecKoMy pexxuMmy pekn Kypa, a Taxxe
ABTOMATH3UPOBAHOTO HMH(POPMALIOHHOTO MOHMTOPHHTA YPOBHS BOIOBI B pEKe C
WCIIONB30BAaHNEM AHAJIMTHYECKUX METOAOB, TAKMX KaK TPEXMEPHBIH LU(POBOH MOIENb
peabedpa (3DI RRM) wu reorpaduueckne wuHpopMmaiionnsie cuctembl  (GIS),
MOJCINPOBaHUEC CHUCTEMBbI U3MEPCHU, a TAaKXKE N3YUYCHHUC BO3MO>XKHOCTHU
MPOrHO3MPOBAHMUS W YIPABJICHUS] HABOJHEHUSMH B Oy/AylIeM, ecid Takas MoJelb Oyner
BHEJIPEHA.

Z.Z.Ramazanli

THE STATE OF THE STUDY OF CHANNEL PROCESSES IN THE KURA
RIVER AND APPROACHES TO THE MANAGEMENT OF FLOODS
IN THE KURA RIVER ON A SCIENTIFIC BASIS

Keywords: The Kura River, channel processes, meanders, mathematical
modelling, natural disaster, flood, torrent, water consumption

The article is devoted to the study and systematization of the state of the study of
channel processes in the Kura River and the proposed approaches to the management
of floods in the Kura River on a scientific basis. Various approaches and interesting
proposals, as well as mathematical and hydraulic modeling have been put forward in
different researches for the management of floods on a scientific basis in the Kura
River as a result of channel processes. A systematic attempt was made to model an
automated information-measuring system that monitors the water level in the Kura
River. The aim of this research was to model an automated information-measuring
system that monitors the water level in the river, taking into account existing scientific
data and empirical materials on morphometric parameters and hydrological regime of
the Kura River, as well as using analytical methods such as three-dimensional digital
model (3D-RRM) of relief and geographic information systems (GIS) and to explore
the possibility of the prediction and management of floods in the future if such a model
is implemented.

Kiir caymmda macra proseslarinin dyranilma veaziyyati. Hazirda Kiir
caymin macrasinda gedon proseslorin voziyyoti comiyystdo haqgli narahathiq
dogurur. Bu problem elmi aragdirmalar {igiin ¢ox 6nomli todgigat oyektidir.
Bununla bagli, elmi-texniki adabiyyatin tohlili gOstorir ki, Kiir ¢ayinda moacra
proseslorinin dyranilmasi he¢ bir ciddi todgigatin movzusu olmamisdir. Yalniz
epizodik xarakterli ayri-ayr1 magalalor vo konfrans materiallari isiq iizii gormiisdiir
ki, bunlarlada Kiir ¢ayinda macra proseslorinin real manzarasini tasavviir etmok
catindir.
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“Olkonin dayamqh inkisafinda fovqolada hallarin tasirinin zsifladilmasinin
ohomiyyati” mévzusunda 1l Beynolxalq elmi-praktiki konfransda R.1.Somodov [6]
su rejiminin dayismasina goro Kiir ¢ayini sorti olaraq, ¢ hissaya bolmayi toklif
etmisdir:

1. Yuxan axm (Giirciistan-Azorbaycan sorhoddindon Somkir su anbarina
godar);

2. Orta axin (Mingagevir su anbarindan Kiiriin Araz ¢ay1 ilo qovusdugu yera
godar);

3. Asagi axin (Kiir-Araz qovusan yerdon Xazar danizina gadar).

Eyni zamanda, Kiir cayinda dasqinlara qarsi miibarizo todbirlorinin
gorilmasinds layiha hesablamalarinda ¢ayin profilinin sorti olarag dord hissays
bélmasi toklif edilmisdir:

I hissa — Glrcustan-Azarbaycan sarhaddindon Somkir su anbarina godar.

Il hisso — Kiir ¢aymm Mingagevir su anbarindan Araz cayi ilo qovusana
gador.

Il hisss — Kuir-Araz c¢aylari qovusandan monsabs (odor (Mayak-1
hidromoantagasina godar).

IV hisso — Kiir ¢aymin deltas1 (Mayak-1 hidromantagasindon Bala Kir vs s.
gollarin ayrilmasi nazars alinmagqla) Xozar donizins tokilons godar.

Mouollifin fikrinco, Kiir ¢ayinda dasqmlara qarsi qurgularin tikilmosi 1%
tominatli maksimal su sorfina (Qmax) g0ro hesablanmalidir. Bozi layiholordo 5-
10%-li tominat sorflori gotirilubdir ki, bu da tohliikali se¢imdir. R.I.Samadovun
hesablamalari gostorir ki, Kirdo qoruyucu qurgularin tikilmasinds 1% tominath
maksimal su sorfi asasinda Mingagevir su anbarindan asagi, Saliyan — Neftcala
bolgasinds, Qmax = 2700 m3/san-don az olmamalidir. Umumiyyatlo, Kiir ¢ayinda
dasqm sularmim sarflorini 1%-li tominatla asagidaki kimi gqobul etmok maslohatdir:

1. Mingagevir su anbari — Kiir-Araz qovusanagador, Qma= 1900 m*/san;

2. Surra-Salyan-Neftcala, Qmax= 2700 m*/san;

3. Neftcala-Mayak-1-mansob, Qmax = 2500 m*/san.

2003-cti ilin dasqnlart zamani, Salyan-Neftgala rayonlarinda otraf oraziys,
yasayls montagolorina subasma noticasindo tohliikali su sorfi Q = 1300-1700
m?*/san olan halda bas vermisdir.

Kiir ¢ayinda an tahlukali dasqin ssenarisi bela yarana bilar: Mingagevir
su anbarindan mochuriyyat qarsisinda galaraq Q = 2000 m%/san Kiirs buraxilsa vo
eyni vaxtda Kiiriin qollarindan (Goygay, Turyangay, Girdimangay, Agsucay vo S.)
Q = 600 m¥san vo Araz caymndan Q = 600 m*/san su sorfi olarsa Kiir-Araz
qovusdugdan sonra asagi hissolords (Salyan, Neft¢ala, Mayak) timumi dasqin su
sorfi Q = 3200 m*/san-y» cata bilor.

Bununla olagadar olarag, hidromorfoloji molumatlar osasinda, hidroloji
prognozu slds edib, Mingagevir, Samkir, Araz su anbarlarinin su rejimini dogiq
tonzimlomak lazim galir.
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Kiir caymin tohlikasiz suburaxma gabiliyyatinin toyin edilmosi (gln
layihado hesablamalar bir neco Usullarla aparilib, hagigsto uygun olanlarinin
secilmasi asagida geyd edilonlordon asilidir:

e mocrada vo subasarda suburaxma gabiliyyatini toyin edonds, kinematik
effekti nozoro almaq lazimdir. Bizim todqgiqatlar gostorir ki, kinematik
effekt  nozoro almmasa, Umumi hidravliki  hesablamalarinda
Q = 1000-3000 m*/san gobul edilonds su sorfi ¢6l 6lciilorine nisboton
hagiqi su sarfindon 70-80% az olur;

e Mmocranin vo subasarin hidravliki hesablamalarinda su saviyyasinin
galxmasi hidravliki miigavimatdon, yoni kslo-koturlik omsaliin dizgiin
toyin olunmasindan asilidir. Tadqiqatlarin arasdirilmasi gostarir ki, Kir
cayinda kalo-koturllik amsalinin subasarda mocraya nisbati ns/ny, = 3-4 ola
bilar. Macrada np, = 0,2-0,25 gobul edilibss su basarda az1 ng = 0,08-0,1
goturmok lazimdir. ©gar subasarda six agaclar, bitkilor varsa ns= 0,1-0,12
gobul etmak olar. Bunlar1 layihalords nazars almaq vacibdir;

e sahilgoruyucu bondin hundirltyint Hpyg toyin edonds su dalgasmin
hesablamalarin1 aparmaq va onun hindurliyuni tapmag vacibdir. Bizim
todgiqatlar gostorir ki, Klrdo dalganin hiindiirliiyii hy = 0,8-1,0 metrdon az
olmur. Belalikla, Kiir ¢ay1 iigiin hidravliki hesablamalara asason bandin
hindarliyina (Hpang), ha= 1,0 m alava etmak lazimdir.

Kir otrafindaki yasayis montogelorini dasqn sularindan qorumaq iigiin
bondlor, sahilgoruyucu qurgular, domir-beton sahilgoruyucu divarlar, monolit
betonidlor, domir-beton diroklor, das, beton yaxud gabiondan mahmizlar (spor) vo
s., tikililar nazarda tutulmalidir.

Kiir ¢ayinda miihafizo todbirlorinde meandirlarin diizlogdirilmosindon basqga
imkan dairasinds k6hno macralardan (axmazlardan) istifads etmok lazimdir.

Dasqin zamani bandin sizmasi noticasinds orazi subasmaya moruz qalr.
Tadbirlordan biri do bu ola bilor ki, goruyucu bandin quru yamacimin dibindo
drenaj diizaldilsin va sizma sulari kollektora yaxud slverisli bir yera 6tUrulsun.

Fikirimizco mihafizo todbirlorinin - gorilmasinds  bas veran macra
proseslarini hor 10 ildan bir nazars almaq lazimdir.

Xususan, geyd etmaliyik ki, Kir vo Araz ¢aylar1 dasqin sularinin tohliikasiz
axidilmasi va onun zararli tosirinin qarsisiin alinmasi igiin asagidaki layiholor
hazirlanmalidir:

e “Kir caymin dasqmn sularmm tohlikosiz axidilmast mogsadilo
Mingagevir, Somkir vo Araz su anbarlarinin su rejiminin optimal
tonzimlonmasi” layihasi;

o “KiUr vo Araz caylarinin dasqmn sularinin zororli toesirinin qarsisinin
alinmasi {iglin mithafiza tadbirlorinin gorilmasi” layihasi.

Layiholords miitloq elmi-tadgigatlarin naticalori nazors alinmalidir.
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Kir va Araz gaylarinda dasqmn sularindan miihafizo tadbirlorinin gortlmasi
Ucun elmi, layiho, tikinti islori boylk hacmli islor oldugu tiglin bu islora dovlot
torafindon lazimi vasait ayrilmalidir.

Kiir ¢ayinda dasqinlarin elmi asaslarla idarsaolunmasina yanasmalar.
Movzu Uzro elmi-texniki odobiyyatin tohlili gostorir ki, muxtolif dovrlords
dasqnlarin  yaratdigi fosadlarin aradan qaldirilmasi, dasqmna moruz galmis
orazilords ekoloji vaziyystin saglamlasdiriimasina miixtalif yanagmalar toklif
olunmusdur.

Kiir cayinda macra proseslori naticasinds yaranan dasqnlarin elmi asaslarla
idarsolunmasina miixtalif todgigatlarda forqli yanasmalar, maraqgl tokliflor irali
stiriilmiis, o ciimlodan riyazi va hidravlik modellasmalor [1, s.17], habels suyun
Soviyyasina nozarst edon avtomatlagdirilmis  informasiya-0lgma  sistemi
modellosdirilmisdir [2].

S.H.Abdurahimovun todgigatinda Kiir ¢aymda mocra proseslorinin
tonzimlonmasina ilk dofo olarag riyazi modellosma ilo cohd gosterilmisdir. Bu
todgigatin mogsadi Kiir ¢ayinda mocranin tonzimlonmasi vo meandrlarin planh
suratda diizlondirilmasi tiglin ¢ayin otraf miihiti, morfometrik xarakteristikalart vo
hidroloji  rejimi, eroziya-akkumulyasiya proseslori haqqnda mévceud elmi
molumatlar1 vo empirik materiallar1 nazors almaqla meandrlarda bas veran fiziki
proseslorin riyazi modellosdirilmasindan ibarst olmusdur [1].

A.A.Ohmodovun todqiqatinda, ilk dofo olaraq, Kiir cayinda suyun
Soviyyasino nozarot edon avtomatlasdirilmis informasiya-0lgma  sisteminin
modellogdirilmasino sistemli cohd g0sterilmigdir. Bu todqiqatin mogsadi Kir
caymin morfometrik parametrlori vo hidroloji rejimi haqqnda mévcud elmi
molumatlart vo empirik materiallart nozoro almagla, habelo relyefin Gg¢olgull
rogemsal modeli (3D-RRM) vo cografi informasiya sistemlori (CIS) kimi analitik
usullardan istifado etmoklo, cayda suyun soviyyssino nozarst edon
avtomatlagdirilmig informasiya-6lgma sisteminin modellosdirilmasi, hamginin bels
modelin golocokds reallagdirilacagi toqdirdo dasqinlarin prognozlagdirilmast va
idaro olunmasi imkanlarmin aragdirilmasindan ibarat olmusdur [2].

Bu todqiqatin praktik shomiyyati ondadir ki, Kiir ¢aymimn niimunasinds 3D-
RRM vo CIiS texnologiyalart ilo suyun soviyyssinin mitloq hindurliiklori
coxlugunun miiqayisasi osasinda dasqinlar riskinin qiymatlondirilmasi, analizi va
bunlarin asasinda riskin azaldilmasina yonalmis va goarar gobul etmoys intellektual
dostok vermak isino xidmat edon avtomatlagdirilmis informasiya-0l¢gmo sisteminin
toklif olunan modeli istonilon gay hévzasinds dasqinlar probleminin hoallins tatbiq
edils bilar.

Todgigatda, gostorilir ki, Kiir ¢ayinda ekstremal hidroloji rejimi yaradan asas
cay qollarinin axim 6lkemizin hiidudlarindan kenarda formalagdigindan dasqin
riski transsorhad xarakter dasiyir vo onun prognozlasdilmasi yalniz masafodon
avtomatlagdirilmig informasiya-0l¢gma sistemi asasinda miimkiindiir [2, s.21].
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Kiir ¢ayinda dasqinlari tonzimlomoyin miihiim yollarindan biri do Kir
boyunda yerloson axmazlari kanallar vasitasilo birlosdirmokdan ibarot olmalidir.
Bu, eyni zamanda hom baliq¢iligin inkisafina, ham do qis otlaglarinin su ilo tomin
olunmasina sorait yaradar.

Kiir ¢ayinda bas veran dasqinlarin tobii tonzimlonmasinin vacib yollaridan
biri do Tugay mesolorinin qorunmasi vo onlarin sahasinin genislondirilmosindon
ibaratdir. Kiir boyunda Tuqay mesolorinin genis yayilmasi heyvanat alominin
zonginlogmasina Vo torpaglarm isa kilok eroziyasindan gorunmasina sobab ola
bilar [4, s.62].

N.O.Pasayevin sistemli todqiqatlarinda tobii folakstlori (TF), o cimlodon
dasqinlant iqtisadi vo sosial-cografi baximdan dyranmok mogsadils, onun shaliys
Vo tasarrifat sahalarine moanfi tasirlorinin zaifladilmasi Ggtin xtsusi giymatlondirmoa
metodikasi islonilib hazirlanmigdir. Toklif olunan yanasma bir sira problemlorin
hallinds vo TF riskinin azaldilmasinda praktiki olaraq istifads edils bilar,

Bu todgigatlarin mogsadi Azarbaycan Respublikasinda bas veron TF-in
tosarriifat saholorine vo ohalinin maskunlagmasina tasirinin igtisadi-cografi
problemlarini dyronmok va onlarin 6lks arazisinds torotdiyi dagidici faaliyystinin
zoifladilmasinin  elmi-metodiki osaslarini miioyyan etmok, ziyanin minimuma
endirilmasi Gglin mavafiq toklif va tovsiyalor paketini isloyib hazirlamaqdan ibarat
olmusdur [5].

Caylarda dasqn anlayis1 va dasqin problemi. Dasqimlarla slagadar yerli
Vo xarici elmi-texniki odabiyyatin Gyranilmasi gostorir ki, mixtalif maslliflor bu
anlayiga forgli mona vo sorh verir.

Daha miihiim yanasmalari iki qrupa bélmak olar.

Birinci qrupa daxil olan yanasmalarda “Cografiya ensiklopedik ligati”ndoki
monalandirma osas gotlrulir: “cayda, gbldo vo ya donizds suyun saviyyasinin
galxmasit noticasinda xeyli orazilorin su altinda galmasi” [9]. Bununla barabar,
timumi halda “dasqin” dedikds “... muxtalif qUvvalorin vo amillarin tasiri altinda
istonilon manbadon olan sularin qisa miiddst arzinds vo movsimi tokrarlanan
gaydada quru orazilorini basmasi” nazords tutulur [11]. Hidroloji liigatds iso bu
anlayigin bir godor forgli gorhi verilmisdir [14]: “dasqin — ¢ay vadisi hiidudlarinda
torpaglarin vo hor il subasan (caylaq) yerlordon yuxarida yerloson yasayis
montoagolorinin su altinda galmasidir”.

Ikinci qrup yanasmalarda “dasqmn” dedikdo, insanlarin istifadasindo olan
torpaglart su basmasi vo bunun da nsticasindo homin orazilords shaliys vo
tosarriifatlara ziyan doymasi basa diistiliir.

Rusdilli elmi-texniki odobiyyatda bir ¢ox todqgiqatgilar R.A.Nejixovskinin
kitabinda [12] verilmis anlamdan istifadoys Ustlnluk verirlor: ... suyun ¢ay vs ya
g0l konarmdaki yerlori basmasi va bu subasma noticasinds maddi ziyan doymoasi,
insanlarin saglamligina ziyan vo ya insanlarin holak olmasi”. Orazini subasmasi
naticasinds heg bir ziyan doymoazso bu sadoca ¢aym vo ya géliin dasqini, asib-
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tokllmasi olur.

Dasqin anlayis1 haqqinda diisiindiikds insanin siiurunda bu tobist hadisasi ilo
olagodar tohliiks canlanir. Bu monada dasqinlar “cay, gol vo donizlorin suyunun
sahilini asaraq quru orazililori basmasindan ibarst olan falakot” [10] kimi basa
diistliir.

Dasqinlarin yaranmasimin bazi xususiyyatlari. Dasqmlar iki miihiim
proses (sorait) noticasindo yaranir. Birincisi, yerin sothindo litosferin vo ya
atmosferin su kitlolari ilo qonsuluq (tomas) vaziyystini doyisdiron hor hansi bir
fiziki prosesdir. Atmosfer ¢okintllorinin diismasi (yagis), qar va buzun arimasi,
zalzalolar, vulkan puskirmolari, gucli kilok va digar bir cox proseslar buna sabab
ola bilor. Ikincisi, dasqinin miqyas1, yoni subasmanin sahasi vo stirokliyi dasqnin
bas verdiyi rayonun tobii soraitindon asilidir. Regionun iglimi, relyef
xususiyyatlori, landsafti, hidroloji proseslorin spesifikas1 formalasan dasqnin
xarakterik xtsusiyyatlarini, qlivvasini va tokrarlanmasini miioyyan edir.

Dasqinin on miihiim xarakteristikalarindan biri onun qiivvasi vo Yya
intensivliyidir. Ilk baxisdan dasqnin bu xassosi aydin bir sey olsa da ona
komiyysatca giymat vermok ¢atindir. Dasqimin ilkin fazasinda suyun saviyyasinin
galxma sirsti, cayda suyun maksimal saviyyasinin vo ya su sarfinin maksimal
giymatinin, subasmanin arazinin igarilorina yayilma dorinliyi vo surokliyi vo digor
bu kimi gostoricilor dasqinin miqyasini, onun inkisaf dinamikasini, shaliys vo
tosarriifatlara potensial tosirinin qlvvosini xarakterizo eds bilor. Lakin belo
gostaricilorlo no mixtalif monsali dasqinlari, no do mixtalif yerlords, mosalon
mixtolif caylarda bas vermis eyni geneziso malik dasqinlarin intensivliyini vo
qlivvasini migayiss etmoak olmaz. Adston intensivlik gostaricilordon eyni bir yerds
bas vermis vo eyni geneziso malik olmus miixtolif giiclii dasqmlari miigayiso
etmoak Ucln istifado olunur.

Dasqinlarin va sellarin fargi. Bazan elmi-texniki odobiyyatda dasqmn va sel
anlayiglarimi qanisdirirlar. Artiq yuxarida da, geyd etdiyimiz kimi, dasqinlar ¢ay
hovzasinin yerlogdiyi orazinin fiziki-cografi vo iqlim soraitindon asili olaraq
caylarda rejim fazasidir vo bu, il arzinds, osason, yaz vo payiz fasillorinds bas
verir. MUstosna hallarda ayri-ayr1 dovrlords do dasqinlar ola bilar.

Dasqinlardan forqli olarag, sellor ¢ay sular1 olan vo olmayan doralords
gofloton yagan siddstli yagislar vo ya temperaturun artmasi ilo qisa miiddstds,
sliratlo ariyan qar sular1 hesabina yaranir [3]. Dasqmn va sellori farglondiron asas
cohatlordan biri do budur ki, sel aximlarinda gatirms-asinma materiallar1 istiinliik
toskil edir va sellorin hor 1 m® kiitlasinin taxminon 65-70%-ni gotirmo materiallarl,
qgalanint isa su Ktlasi taskil edir. Dasqinlarda iso bu nishat aksinadir.

Dasqnlarin  novlori. Elmi-texniki odobiyyatda dasqinlarin  miixtolif
tosnifatlari molumdur. Cap olunmus islorin oksariyyatinds tosnifatin asas olamati
kimi dasqin1 yaradan sobob géturilir. Belo ki, SSRI (Sovet Sosialist Respublikalari
Ittifaqu) orazisinda bas vermis dasqmlar1 K.S.Lyubomirova [10] bes nova boliir:
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Yaz gursululugu va yay sellori ilo olagadar dasqinlar; Buz vo Xasolo tixaclan ilo
olagadar dasqinlar; Kiilok qovmasi naticasinds suyun galxmasi va ¢ay mansabinds
gabarmalarla slagedar dasqmnlar; Ugqun noticasindo yaranmis gollorin sahilini
yarmasi ilo olagodar bas veran dasqinlar va insan foaliyyati ilo slagoadar dasqinlar.

Buna oxsar tosnifat Nejixovski [12] torofindon irali siiriilmiisdiir, lakin
burada dasqnlar dord qrupa bolinmiisdiir: Boyiik su sorfi ilo olagadar olan
dasqmlar (yazda qarlarin arimasi, gucli vo davamli yagislar, bondlorin dagilmasi,
gOllorin sahilini yarmasi); Buz vo Xosolo tixaclarinin ¢ay axinina boyiik
mugavimati ilo slagodar dasqinlar, Dag caylarinda sellor, yarganlarda vo qobu
yerlordo, yarganlarda vo dayaz dorolords su-qar axmi ilo slagodar dasqmlar; vo
kilok govmasit ils slagadar suyun galxmasindan téroyan dasqinlar.

D.Y.Ratkovi¢ [13] genezisino gOro dasqnlart iki qrupa boldr: Tabii
soboblordon bas veran dasqinlar va insan foaaliyyati naticasinds bas veran dasqinlar.

2003-cl ildo Azarbaycan orazisinds avvalki illorlo mugayisads sel, dasqin,
dolu, leysan yagislar vo s. ilo xarakterizo olunan tahliikali hidrometeoroloji
hadisalorin say1 daha ¢ox olmusdur. 2003-cli il Kir hévzasinin ¢aylarida ¢oxsulu
il olmagla dasqin hadisalori ilo daha ¢ox xarakterizo olunur. May ayinda gursululuq
dovrinds Kiir caymnin asagi axminda on maksimal saviyys Kir-Surra
mantagasinds 8,61 m va Araz-Novruzlu mantagasinds 6,21 m olmusdur [7, s.309].

Kiriin hovzasina daxil olan dag caylarinda, o ciimlodon Boyiik Qafgazin
canub hissasinda, habels Kigik Qafgazin simal-sorg va conub-garb hissasinds giicli
yagiglar naticasindo dagidici dasqin hallarmin sayr artmusdir. 2003-cl ildo 27
dasqmn hadisasi olmusdur ki, bunun naticasinds infrastruktura va kond tosarriifatina
boyuk ziyan doymisdir. Birco onu geyd etmak yerina diisor ki, 2003-cii il dagqinlari
zamani yalniz Salyan vo Neftcala rayonlarmin iqtisadiyyatina 60 milyon ABS
dollart mablaginds ziyan doymisdir [8].

2005-ci ilds Boyiik Qafqaz daglarinin conub yamaci ¢aylarinda (Mazimgay,
Singay, Balakongay, Kiirmiik¢ay, Dasaqil¢ay, Qaracay, Katexcay vo S. caylarda
gursululuq miisahido edilmisdir. Bunun naticasinds, xUsusilo do maym 31-do
Oyrigayda bas veran dasqinlar Oguz rayonunun tosarriifatlarina va iyun aymin 4-do
Singaydaki dasqmnlar Soki rayonunun tesorriifatlarina ciddi ziyan vurmus, Asagi
Sabalid kondini su basmisdir.

2005-ci ilds Kiir ¢cayinda maksimal su sorfi maym 28-do vo iyunun 7-do
miivafiq olaraq 1885 m*/san vo 1890 m*/san miisahids edilmisdir [7, s.312].

2006-c1 ilds respublikamizda yagintilar normaya yaxin olmusdur. May
aymnin 4-6-da Kiir ¢aymim Qiragkasomon mantagasinde maksimal su sorfi 1305
m?>/san, Salyan montogasinds iss 1060 m*/san olmusdur [7, s.314].

Toasslf olsun ki, 6lkemizds dasqinlar tizro nizamli geydiyyat materiallart
cox azdir. Kiir cayinda dasqinlar haqqinda, habelo orta illik aximin vo onun
UzUnmiddatli inkisaf dinamikasi, habelo miiayyan montagsalords har hansi bir ay
Uzra statistikast R.Mammodov Vva b., tarafindan sistemlosdirilmisdir. [15]. Sakil 1.-
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do Kiir gaymin Salyan mantogesinds orta illik aximin grafiki vo onun tendensiyasi
gOstarilmisdir, Sokil 2.-do iso Salyanda va Kiiriin Semkir anbarina daxil oldugu
yerds dekabr ayi tiglin orta aximinin illor (izro paylanmasi gostorilmisdir.

| Su soarfi (m7san)

T T T

I \ I I
1940 1960 1980 2000
Sokil 1. Kiir cayimin Salyan mantaQasinda orta illik aximin
grafiki va onun tendensiyast [15]
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Sakil 1.2.2. Kiir cayrmin ayliq (dekabr) aximu [15]

Dasqinlarla bagh tohliikalorin idars olunmas: {igiin ildon-ilo yeni bandlar,
su anbarlar1 yaradilir. Buna baxmayaraq dasqinlarin statistikast da durmadan
artir ki, bu da global iqlim doayisikliklorinin regional saviyyads tozahUrGdar.
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YAZI QAYDALARI

“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalimn “Riyaziyyat vo tobiot
elmlori” seriyasi avvallor nasr olunmamis elmi magalslari gabul edir.

Moagalslar Azarbaycan, ingilis, tirk vs rus dillorinds jurnalin elektron tinvanina —
jmns@adpu.edu.az, a_zamanov@mail.ru gondarilir.

Mogalslor Microsoft Word programinda Times New Roman srifti ilo 12 pt.
Olclide 1,0 intervalla yazilmalidir. Sshifo Olgulori: sagdan vo soldan
2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Bashq ortada gara vo boyik harflarlo yazilmalidir.

Magalonin qurulusu asagidaki bolimlardon ibarot olmalidir: miisllifin adi, ata adi
Vo soyadi, is yeri, elmi daracasi Vo elmi adi, ti¢ dilds acar sdzlor va xilass (100-
150 s@zdon ibarat, 11 pt. ilo) odobiyyat siyahisi. Hor (¢ dildo yazilmis xiilasolor
bir-birinin eyni olmali1 vo magalonin mozmununa uygun olmalidir.

Moqalalorda verilon sokil, rasm, grafik va cadvallor diizgiin, aydin vo matn
igarisindo olmali, onlara aid olan yazilar altinda yazilmalidir.

Istinadlar motn icorisindo kvadrat métorizodo gosterilmeklo mogalenin sonunda
olifba ardicilligi ilo némralonmoalidir. Masalon: [1, s.8].

Odobiyyat siyahisinda verilon hor bir istinad hagqinda molumat tam vo dogiq
olmaldir. Istinad olunan monbonin bibliografik tesviri onun néviinden
(monografiya, doarslik, elmi mogals va s.) asili olarag verilmoalidir. Simpozium,
konfrans materiallarina vo ya tezislorina istinad edilorkon mogals va ya tezisin adi
goOstorimolidir.

Mogalalarin hacmi: 5-12 sohifo.

Mogalalor miitaxassis rayi (moxfi olaraq) ssasinda jurnalin redaksiya heyatinin
gorart ilo ¢ap olunur. Redaksiya dizalislor etmok ¢lin mogaloni misllifa qaytara
bilar.

Mogaloda gedon har hanst bir elmi yenilik, tezis vo S. Uc¢lin mioallif soxson
mosuliyyat dagiyir.

Jurnalda dorc olunmayan mogalslor geri qaytarilmur.
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WRITING RULES

“Mathematical and natural sciences” series of the periodic scientific journal
“Transactions of Pedagogical University” accepts previously unpublished scientific
articles.

The articles can be sent in Azerbaijani, English, Turkish and Russian languages
to the journal’s electron address — jmns@adpu.edu.az, a_zamanov@mail.ru.
Acrticles should be written in Microsoft Word writing program Times New Roman
alphabet in the font size 12 punto with interval between line in the range of 1.0
characters. Page sizes: from the right and left 2.0 sm, from above 2.5 sm and the
bottom 2.2 sm.

The title should be written in black and capital letters in the middle.

The structure of the article should be consist of the following format: author's first
name/patronymic/last name, position, scientific degree and title, a summary and
the key words in three languages (100-150 words, 11 punto) and the list of
literature. Summaries written in three languages should be equal to each other and
match the content of the article.

The drawings, pictures, graphics and tables in the articles should be correct,
clear and given in the text and writings that belong to them should be written
underneath.

References indicating in square brackets should be numbered in alphabetical order
and given at the end of the article. For example: [1, 8]

Information about any reference given on the list of literature must be complete
and accurate. The bibliographic description of the source reference should be based
on its kind (monographs, textbooks, scientific papers, etc.). The name of the article
or thesis must be shown when referring to the symposium, conference materials or
to the theses.

The volume of the articles: 5-12 pages.

Articles are published on the basis expert review (in confidence) by the decision of
the Editorial Board of the journal. Editorial Board may return the article to the
author to make corrections.

Unpublished articles are not returned.
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